Qu HauioHaAbHUI TEXHIYHUI YHiBepcuTeT YKpaiHu
«KWIBCbKUM MONITEXHIYHUWA IHCTUTYT
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Kadeppa matemaTtuuHoi
$isnku Ta gudepeHuianbHUx
piBHAHDb
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BULWLA MATEMATUKA. YactuHa 1.

OUDEPEHLIANNBHE YUCNEHHA TA NIHIWHA ANTEBPU
Pob6oua nporpama HaB4YanbHOI ancuunaiim (Cunabyc)

PiseHb BULLOI OCBiTH
Fanysb 3HaHb
CneuianbHictb
OcBiTHA nporpama
CraTtyc gucuumnniim
®dopma HaBYaHHA

PiK niarotoBKu,
cemecTp

O6car aucuunninm

CemecTtpoBuii
KOHTPO/Nb/ KOHTPOAbHi
3axogu

Po3knap 3aHATb

MosBa BuKnapaHHA
IHpopmauia npo
KepiBHUKa Kypcy /
BUKNagadiB

Po3milLeHHA Kypcy

PeKBi3auTMHaB4Ya/bHOI AUCLUNNIHN

Mepwuli (6akanaepcoKulii)

G IHxceHepis, BupobHuuymeo ma b6ydisHuuymeo

G 8 Mamepiano3Hascmeo

HanomexHosnoeii ma komn’romepHuli duzatiH mamepianis

HopmamusHa

oyHa(deHHa) (AucmaHyiliHa/3miwaHa)

1 Kypc, ociHHili cemecmp

Buwamamemamuka. YacmuHa 1.[ughepeHyiansbHe YucneHHa ma niriliHaanzebpa,
1 Kypc, secHAHuli cemecmp

Buwa mamemamuka. YacmuHa 2. IHmezpanesHe YucsieHHA ma oughepeHyianoHi
PIBHAHHA

2 Kypc, ociHHili cemecmp

Buwa mamemamucka. Yacmuna 3. Teopis limogipHocmell ma mamemamuyHa
cmamucmuka

16 kpedumie/480 200uH:

YacmuHa 1: 7 kpedumu/210 200uH: nekyii — 46 200; npakmuyHi 3aHAMms 60 200;
CPC - 104 200;

YacmuHa 2: 5 kpedumie/150 200uH: nekuyii — 46 200; npakmu4Hi 3aHamms — 44
200; CPC - 60 200;

YacmuHa 3: 4 kpedumie/120 200uHu: nekyii — 36 200; npakmuyHi 3aHaAMms — 36
200; CPC — 48 200

YacmuHa 1: EkzameH/PP, MKP

YacmuHa 2: ExkzameH/PP, MKP

YacmuHa 3: EkzameH/PP, MKP

htth:roz.kpi.ua

YKpaiHcoKa

JlekTop:

lFopbauyk Bonogmmmp Mupocnasosud, npodecop Kapeapu matemMatUUHOi Gi3nKu
Ta AndepeHuianbHux piBHAHb PM®, foKTOp ¢i3.-MaT. HayK
v.m.horbach@gmail.com

MpakTnuHi / CemiHapcbKi:

Cnisak HOniaBonoammunpisHa, spivak julia@ukr.net

Campus

MporpamaHaB4YanbHOI AUCUUNIHU

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

He 3Ba)katoum Ha Te, WO mMaTemaThKa 3apoamnaiacb Ha CBiTaHKY PO3BUTKY UMBINiI3aLii i € yHAAMEHTAaNbHOLO
HAyKoo, WO BMBYAE MOHATTA, OZEprKaHi LWAAXOM abCTpakuii ABWLL, peanbHOro CBiTYy, BOHa MOCTIAHO
PO3BMBAETLCA i OHOBAIETHCA. TAaKMM OHOBNEHHAM CBOFO 4acy CTano BigKpuTTa aundepeHuianbHoro i

iHTErPasibHOrO YMCNEHHSA, WO [AN0 NOWTOBX A0 (GOpPMyBaHHA HOBOrO PO3A4iny MATEMATUKM - BULLOI



MaTeEMATMKK, [0 AKOI YBIMWAKW Teopia AndepeHUianbHUX pPiBHAHb, Teopia QYHKUIA, aHaniTM4HA Ta
andepeHLuiiHa reomeTpia Towo. CbOroaHi B MaTeMaThKa € ePEKTUBHMM iIHCTPYMEHTAPIEM AOCNIAKEHHD
Yy NPUPOAHMYUMNX | TEXHIYHUX HayKax, AKMM 3abe3neyye iXx HEBMMHHUI PO3BUTOK. Y TEXHIYHUX YHiBEpCUTETAX
BMKNAAAHHA ANCUMNAIHM Buwa maTtemaTnka € 060B’A3KOBUMM, TaK AK CMOHYKAE CTYAEHTIB A0 PO3BUTKY iX
iHTENEeKTY i 34aTHOCTI 40 NOTIYHOTO MUCNEHHA, PO3B’A3aHHA CKAA4HWX CMeLiani3oBaHMX 3a4a4 Ta NPAKTUYHNUX
npobnaem npodecimHoi AiAaNbHOCTI Y HOBITHIX TEXHOIOTIAX Ta KOMN'IOTEPHOMY AM3aMHI MaTepianis, YMiHHA
BMKOPMCTOBYBATM METOAM MAaTEMATUYHOIO aHaNi3y Ta NiHIMHOT anrebpu B iHXXeHEePHMUX PO3paxyHKax.
MpeameTom BMBYEHHA AMCUMNAIHM Bula maTemaTMKa € MeToaM Ta aNropuTtMm po3B’A3yBaHHA 3ajad
aHaNiTUYHOI reoMeTpii Ta NiHIMHOI anrebpu, 3acTocyBaHHA AndepeHLiaibHOro YACAEHHA 40 PO3B’A3yBaHHA
Gi3NYHMX Ta IHKEHEPHUX 334a4 @ TaKOX PO3YMIHHA Ta OBrpyHTYBaHHA YMOB BUMKOPUCTAHHA YMCENbHUX
MeToAiB Yy NPUKNAAHUX 3a4a4ax.

MeTolo gucumnninm  Buwa maTematvka € GOpPMyBaHHA Yy CTYAEHTIB TaKMX MPOrpamHUX 3arasbHUX
KOMMNETEeHTHOCTEN fAK:

K3.01 3gaTHicTb 40 aBCTPAKTHOrO MUC/NIEHHSA, aHaNi3y Ta CUHTe3y

K3.02 3gaTHicTb 3aCTOCOBYBATM 3HAHHA Y NPAKTUYHMX CUTYaLLIAX

K3.03 3paTHicTb BUMTMCA Ta OBONOAIBATM CYHaCHUMM 3HAHHAMM

K3.05 3gaTHicTb NpuitmaTn 06rpyHTOBaHI pilleHHA

K3.10 3paTHicTb NpautoBaT¥ aBTOHOMHO

KC.01 3aaTHicTb 3aCTOCOBYBATU BiANOBIAHI Ki/IbKiCHI MaTeMaTU4HI, Gi3WYHI | TEXHIYHI meToauM | Komn'loTepHe
nporpamHe 3abe3neyeHHA ANA BUPILLEHHA iHXXEHEePHUX MaTepiaNo3HaBYMX 3aBAaHb

B pe3ynbraTi HABYAHHACTYAEHT MOBUHEH BMIiTU PO3B’A3yBaTU CUCTEMM JNiHIMHUX PiIBHAHb, ONepyBaTh 3
MaTPULAMM Ta iX 3aCTOCYBAHHAMM, BOJIOAITY 3HAHHAMM NMPO KPMBi Ta MOBEPXHI NEPLLOro Ta APYroro Nopsaaky,
YMITU BUKOPUCTOBYBATU MeToaMn audepeHeLiaibHOro YNCNeHHA ANA pPo3B’A3yBaHHA Pi3HOro TMny 3agay a
TAKOX YMITU 064YMCNIOBATU HEBU3HAYEHI iHTErpan PisHUX TUNIB Ta 3ara/loM AeMOHCTPYBATU TaKi NPOrpamHi
pe3ynbTaTh HaBYaHHA:

MPH 2 3HaTM Ta BMITM BWKOPUCTOBYBATM 3HAHHA ¢GYHAAMEHTaNlbHUX HayK, WO JieXaTb BOCHOBI
BiAnoBigHoicneuianisaLii maTepiano3HaBCTBa, Ha PiBHi, HEOOXiAHOMY ANALOCATHEHHA HWWX Pe3ynbTaTiB
OCBITHbOI NpOrpammu.

MPH 7 Bonogitv HaBUYKaMM, AIKi 403BOAAOTb NPOAOBKYBATU BUMTUCA | OBOIOAIBATUCYHACHUMM 3HAHHAMM.
MPH 18 BuasnaTtn, opmyatoBaTH i BUpiWyBaTU MaTepia/io3HaBYi 3aBAaHHSA BigNoBiAHO A0 CNeLiaNbHOCTI;
PO3YMITU BaX/MUBICTb He TexHiYHMX (cycninbcTBO, 340poB’A i 6e3neka, OXOPOHA HABKOJIULWHbLOIO
cepenoBuLLLa, EKOHOMIKA, MPOMMUCNOBICTb) OBMEKEHD.

2. TMpepekBi3uTU Ta NOCTPEKBI3UTU AUCLUNAIHK (MicLe B CTPYKTYPHO-/IOTYHIA CXeMi HaBYaHHA 3a
BignNoBigHOI0 OCBITHLOIO NPOrpamolo)

Oucumnnida «Buwa matematmka» BUKNAAA€ETbCs Ha 6asi NoBHOT cepeaHboi abo cepeaHboi NpodeciinHoi ocBiTH.
€OCHOBOIO A/ BUBYEHHA HOPMATUBHUX AUCUMMIH UMKAY 3aranbHoi i npodecimHoi nigrotoBkU. 3HaHHSA
OTPMMaHI Mif Yac BUBYEHHA ANCLMMIHM MOXKYTb OYTM BUKOPUCTaHI A5 PO3PAXYHKIB Y KYPCOBUX Ta ANUNJIOMHUX
poboTax Ta npoeKktax. AucuuniiHa € CKAagoBo GOpPMYBaHHS iHTerpasibHOI KOMMETEHTHOCTI nepLlioro
(bakanaBpCbKOro) piBHA BULLLOI OCBITH.

3. 3micT HaBYaNbHOI AUCUUNNIHU

Po3gin 1. NiviAHa anrebpa.

Tema 1.1. MaTtpuui. BU3HauHMKN.

Tema 1.2. CucteMu NiHIMHUX PIBHAHD.

Po3gin 2.BeKTopHa anrebpa.

Tema 2.1. Bektopw. JliHiNHI onepalLii Hag BEKTOpamMu.

Tema 2.2. Bektopu.KoopamHaTtu BeKTopiB. JliHiiHa 3aneKHiCTb.



Po3ain 3. AHaniTuyHa reomertpis.

Tema 3.1. JliHii nepworo nopagkKy.

Tema 3.2. JliHii gpyroro nopAaaky.

Tema 3.3 MNoBepxHi 2-ro NnopAaKy.

Po3ain 4. Bctyn A0 maTeMaTUUYHOrO aHanisy.

Tema 4.1. IpaHMyA YMCNOBOT NOCNIAOBHOCTI.

Tema 4.2. I'paHULi QYHKLT.

Po3gin 5. AudepeHuianbHe uncneHHa GyHKLiA OgHIEl 3MiHHOI.
Tema 5.1. MoxigHa.

Tema 5.2. AudepeHuitoBaHHA GYHKLiMOAHIET 3MiHHOI.

Tema 5.3. AudepeHuian.

Tema 5.4. MNoxigHi Ta agndepeHUiann BULWMX NOPAAKIB.

Tema 5.5. 3acTtocyBaHHA AMdepeHLiaibHOro YNCAEeHHA ANA A0CAIAKEeHHA QYHKLUT.
Po3ain 6. AudepeHuianbHe uncneHHa GpyHKUiN 6araTbox smiHHUX.
Tema 6.1. AndepeHuianbHe yncneHHsa GyHKLiN 6araTbox 3MiHHUX.
Tema 6.2. JocniaxkeHHsa GyHKLiN 6araTboX 3MiHHMX Ha EKCTPEMYM.
Po3gain 7. HeBu3HaueHwii iHTerpan.

Tema 7.1. HeBM3HayeHWI iHTerpan.

Tema 7.2. MeToam iHTErpyBaHHA

4. HasuanbHi matepianu Ta pecypcm

OcHoBHa nitepartypa

1.  [Ody6osuk B.M. Buwa matemaTuKa: Hasy.noci6./ B. M. Ay6osuk, I. I. Opuk. — Kuis : A.C.K., 2005. — 648 c.

2. lpumaniok B.M. Buwa matematuKka: Hasy. nocib.: y 2 4. / B. M. Mpumaniok, M. M. Kyxapuyk,
B. B. AciHcbKuit. — Kuis : Binon, 2004. —Y4. 1. —-376 c.

3. Buwa matematuka vactrHa 1/ Kywnunk-Ausynbcbka O.1., Asaeesa T.B. — Kuis KMl im. Irops
CikopcbKoro - 2025 — 269 c. (https://ela.kpi.ua/handle/123456789/72218)

4, Buwa matemaTuKa. [paHuLi, HenepepBHICTb: MPAKTUKYM i 36ipHUK 33434 40 PO3paxyHKoBOi poboTn./
3paxeBcbKa B.®. Kuis KIMl im. Iropsa Cikopcbkoro 2024 — 61c.
(https://ela.kpi.ua/handle/123456789/67995) .

5. Buuia matematumka YactmHa 1 fliHinHa anrebpa. BekTopHa anrebpa. AHaniTuyHa reometpisa. EnemeHTn
MaTematudyHoro aHanisy / Aspgeesa T.B., bopuceHko O.B., Fopbauyk B.M. - Kuis KMl im. Irops
Cikopcbkoro 2024 73 c. (https://ela.kpi.ua/handle/123456789/48166 )

DopatKoBa nitepatypa

1. Kosanbuyk b. B. MaTemaTuunuii aHanis : 2 4./ b. B. Kosanbuyk, W.I. LWinka.— J1bBiB : BugasHWumii
ueHTp JIHY imeHi IBaHa ®paHKa, 2002. - 4. 1. - 270 c.

2. LWKinb M. |. Buwa matemaTtmka: EnemeHTH aHanitMyHoi reomeTpii. AudepeHuianbHe Ta iHTerpanbHe
yncneHHs GyHKUii oaHiel 3miHHOI / LWKinb M.I., KonecHuk T.B., Kotnosa B.M. — Kuis, 1984.

HaByYaNbHUW KOHTEHT
5. MeTtoguKa onaHyBaHHA HaBYa/ibHOI AUCLUNNIHU(OCBITHBOrO KOMMNOHEHTA)

5.1. Nekuii (46 roanHu)

Nekuia 1. MaTtpuui. Onepauii Hag maTpuusamu. EnemeHTapHa anrebpa matpuib: PiBHICTb MaTpULb, A06YTOK
MaTpULL Ha 4YMCNO, [O0AABaHHA MaTpPULb OAHOrO po3mipy, A0OYTOK ABOX MaTpuub, onepauin
TPAHCNOHYBaHHA. BnactmsocTi o06yTKy maTpuub.

NeKkuia 2. Bu3HayHWKK. PaHr matpuui. Bu3HauyHMKKM. MeToaM 3HaAXO4AXKEHHA BU3HAYHMKA: pPO3KNaL
BM3HAYHUKA NO eNemMeHTaM psaaka abo CToBnNYMKA; NpPaBUAO “A0NMCYBAHHA CTOBMYMKIB”; MNpaBuio
TPUKYTHUKIB. BnacTmBocCTi BU3HAYHUKIB. PaHr maTtpuui. ObepHeHa maTpuus.



Nekuja 3. Cuctemun NiHiMHUX anrebpaiyHux piBHAHb. CUCTeMU NiHiIMHKMX anrebpaidyHux piBHAHb. MeTog,
Kpamepa. MatpuyHuii cnocib, Teopema KpoHekepa-Kanenni. Metog lNayca po3s’a3yBaHHA CUCTEM NiHIMHUX
piBHAHb. OgHOPIgHI cnctemmn anrebpaiyHNX PiBHAHD.

Nekuin 4. Bektopw. JliHiMHi onepauii Hag BeKTopamu. JTiHiMHI onepauii Hag BekTopamu. basuc Ta KoopgMHaTh
BeKTOpiB. CKanapHui o6YTOK ABOX BEKTOPIB. BnacTMBOCTI cKanApHoro gobyTky. Bupas ckanapHoro 4obyTtky
yepes KoopanHath. Kyt mix Bektopamn. KoopauHaTu BekTopiB. JliHIMHA 3aM1eXHICTb Ta HE3a/IeXKHIiCTb
BEKTOPiB. BeKTOpHMIN A06YTOK ABOX BEKTOpPIB. BracTuBoCTi BeKTOpHOro AobyTKy. MiwaHuii 4obyToK Tpbox
BeKTOpiB. Bnactmsocti miwaHoro gobytky. KoopanHaty BekTopiB. JliHiMHA 3aneXHiCTb Ta He3aNeXKHiCTb
BEKTOpiB. BnacHi Yncna i BnacHi Bektopwm.

Nekuia 5. Mpama Ha NAowWmHiI. Pi3Hi BUAM piBHAHb NPAMOI Ha NAOWMHI. KyT MiK agBOMa npammmu. YMoBwm
NapanenbHoCTi i nepneHaAnKYAAPHOCTI NpAMMX. BiacTaHb Big TOYKK 40 NPAMOI.

Nekuia 6. NnowwHa B NpocTopi.

3aranbHe PiBHAHHA NAOLWWHM Ta MOro AOCNIAKEHHSA. PIBHAHHA NNOWMHM, WO NPOXOAUTb Yepes3 TPU TOUKM.
PiBHAHHA nNAOWMHM Yy Bigpi3kax Ha ocax. KyT mixk pgBoma naowmHamum. YMOBM nNapanenbHoOCTi i
nepneHANKYNAPHOCTI ABOX NAOLWMH. BiacTaHb Big, TOYKM 40 NAOLWMHW.

Nekuia 7. Mpama B npocTopi.PisHi BUAKN piBHAHb NpAMOi B NpocTopi. KyT mixk Bgoma npAammmn. Ymosu
NapanenbHOCTi i NepneHAUKYNAPHOCTI npaAMMUX. KyT MK NpAMOIO i NNOWKMHOW. YMOBUM NApPanenbHOCT i
nepneHANKYNAPHOCTI NPAMOI i NNOLWUHN.

Nekuis 8. Ninii apyroro nopsagky. MoHATTA niHii apyroro nopsagky. Kono. Eninc. linep6ona. Napabona.
Nekuin 9. NoeepxHi npoctopy. LlMniHAPWYHI, KOHiYHI noBepxHi. MoBepxHi 06epTy. MiwaHi 3agadi
AHANITUYHOI reomeTpil.

NekKuia 10. N'paHnua ymcnoBoi nocnigosHOCTI. O3HaYeHHA YMCNAOBOI NOCAILOBHOCTI. [PaHMLA NOCNILOBHOCTI.
ObmexkeHi i HeobmexkeHi nocnigoBHOCTI. 36iKHI  nocnigoBHOCTI Ta X BAacTMeoCTi. [eski Tvnn
HEeBM3HAYEHOCTEN.

Nekuia 11. MpaHnuya GyHKLi. FpaHnuAa PyHKUii, BhacTMBOCTI. 3B’A30K HECKIHYEHHO BEAIMKUX i HECKIHYEHHO
Manux yHKLUi. OCHOBHi HEBM3HAYEHOCTI.

Nekuin 12. Mepwa BM3HaYHa rpaHuuA. Jpyra Bu3HavyHa rpaHuuA. MNopiBHAHHA HECKIHYEHHO MannX QyHKLINA.
EKkBiBaneHTHi HeCKiHYeHHO Mani PpyHKLi.

NeKuja 13. HenepepBHicTb ¢yHKLii. BnactmsocTti HenepepBHUX PyHKLUiN. KnacudikaLia TO4OK po3pusy.
Nekuia 14. NoxigHa ¢yHKuii. MoxigHa. Tabanua noxigHux. OA4HOCTOPOHHI noxigHi. loTnyHa i Hopmanb A0
KpU1BOI.

Nekuia 15. OudepeHuitoBaHHA GyHKUINA. MNMpaBuna audepeHLuitoBaHHA CyMK, Pi3HULI, AO0OYTKY Ta YacTKu.
MoxigHi oCHOBHMK GYyHKUiN. MoxiaHa cknageHoi GyHKuii. MNoxiaHa GyHKUii, 3aaaH0i napameTpuyHo. MoxigHa
HeABHOI QYHKL,T.

Nekuia 16. AudepeHuian ¢yHKuii. O3HaYeHHA, reOMETPUYHUIA Ta MexaHiYHUI 3micT gudepeHuiana.
BnactueocTi andepeHuiana. 3actocyBaHHs gndepeHuiana B HAbAMKeEHNX 06YNCNEHHAX.

Nekuia 17. 3actocyBaHHs andepeHLuianbHOro YNCAEHHA ANna gocnigxeHHa GyHKuUii. MOHOTOHHICTb QYHKUi.
EkcTpemym PyHKLUii. TOUKM nepernny. AcumnToTu rpadika GpyHKLi.

Nekujin 18. MoxiagHi Ta gudepeHuianm BULLKX NOpAAKIB. MexaHiuHWI 3micT gpyroi noxigHoi. Teopemun Gepma,
Ponnsa, Kowi, JlarpaH:a.

Nekuja 19. JocnigxkeHHA GyHKLUiT Ha ekcTpemym. Popmyna Tennopa.

Nekuija 20. Npasuno Jlonitana. PO3KpUTTA pisHUX TUNIB HEBU3HAYEHOCTEN 3a NpaBuaom Jlonitans.

Nekuia 21. OyHKUIT AeKinbKox 3MiHHMX (DA3). O3HayeHHA, OCHOBHI NoHATTA. paHuya ®3. Mobynosa
obn1acTi BU3HavyeHHA GYHKLi ABOX 3MiHHMX. YacTUHHI noxigHi, audeperuiann. MoBHMI andepeHLian.



Nekuja 22. EkcTpemymun OyHKLUiT ABOX 3MiHHMX. HeobxigHi i AOCTaTHI YMOBM iCHYBaHHA eKCTpeManbHUX
3HaYeHb OYHKLiT ABOX 3MiHHMUX. MMOHATTA YMOBHOro ekctpemymy. HameHwe Ta Hanbinblie 3HaYeHHA
bYHKLIT ABOX 3MIHHUX B 3aMKHYTI o6nacTi.

Nekuina 23. HeBusHaveHu iHTerpan. MoHATTA nepBicHOI QYHKLii. O3HaYeHHA Ta BAACTUBOCTI HEBM3HAYEHOrO
iHTerpana. OcHOBHi dopmynu iHTerpyBaHHA. MeToau 3BeAeHHs iHTerpanis 4o TabanyHMX. 3amiHa 3MiHHOI.

MNinpseaeHH

A Nig 3HaK andepeHuiana. IHTerpyBaHHA YacMHaMMU.

5.2 MpakTuuHi 3aHATTA (60 roguHK)

3anartra 1. [ii Hag maTtpuuamm.

3aHATTA 2.
3aHATTA 3.
3aHATTA 4.
3aHATTA 5.
3aHATTA 6.
3aHAaTTAa 7.
3aHATTA 8.
3aHATTA 9.

3aHatTa 10.
3aHAatTa 11.
3aHAaTTa 12.
3aHAaTTAa 13.
3aHAaTTA 14.
3aHAaTTa 15.
3aHAaTTA 16.
3aHAatTa 17.
3aHAaTTA 18.
3aHAaTTa 19.
3aHatTa 20.
3aHAatTa 21.
3aHAaTTA 22.
3aHATTA 23.
3aHATTA 24.

3aHATTA 25

3aHATTA 26.

3aHATTA 27

3aHATTA 28.
3aHATTA 29.
3aHAaTTa 30.

BW3HAYHMKKM MaTpULb Pi3HOT pO3MipHOCTI, iX 06YncneHHs.

3Haxo4KeHHA 0bepHeHoi MaTpUL, PO3B’A3aHHA MAaTPUYHMX PIBHAHb.

Po3B’A3aHHA CUCTEM NiHIMHUX PIBHAHb Pi3HUMM METOAAMMU.
BeKkTopu, onepauii Hag BEKTOpamu.

CkanapHuit 4o6yTOK BEKTOPIB Ta 3aCTOCYBaHHA NOTO.

BeKkTOpHWUI Ta milaHWIt AO0OYTOK BEKTOPIB Ta iX 3aCTOCYBaHHA.

MpAmMa Ha NAOLWMHI Pi3HI dopMK PiIBHAHHA NPAMOI.

MaowmHa, pisHi TMNK 3a4a4 Ha PIBHAHHA MJIOWWHW.

PiBHAHHA NpAMOI y NpoCTOpi Ta 3a4a4i Ha NpAMY Ta NAOLWMHY Y NPOCTOPI.

Kono, eninc, 3agayi noB’A3aHi 3 ix piBHAHHAM.

lnepbona Ta napabona, 3a4aui Ha Ui PiBHAHHA.

MonapHa cuctema KOOPANHAT Ta PIBHAHHA KPUBKUX B MONAPHIN CUCTEMI KOOPAMHAT.
MoBepxHi 2-ro NnopAAKy 3a4adi, ekcrnpec KOHTpoAbHa 1.

pPaHMUA NOCAIAOBHOCTI, Pi3Hi TMNKX 33434 Ha L0 rPaHuLto.

lpaHuus dyHKL,i. Pi3Hi BUNaaKn HeEBM3HAYEHOCTEN.

3apaui Ha neply Ta ApYry BU3HAYHY rpaHuLLo.

HenepepBHicTb PpyHKLi, AOCNigKEHHS Ha HENEPEPBHICTb PYHKL,iN.

MopiBHAHHA HECKIHYEHHO MANUX Ta BEIMKUX BENNYMH.

Po3pueu dyHKLIN, AOCNIAKEHHA HA TUNX PO3PUBIB.

OundepeHuitoBaHHA QyHKLIN.

OndepeHruitoBaHHA PYHKLIM 3a4aHMX NapaMeTPUYHO Ta HEABHO.

3HaxoarKeHHA andepeHuiany GyHKLUiN Ta MOro 3actocyBaHHA.

MoxigHi BUWOro NopaaKy, 3HaXOOKEHHA.

. 3acTocyBaHHA npasuaa Jlonitana.

3acTtocyBaHHA AndEpPEHLLiaIbHOTO YNCAEHHA ANA AO0CAIAKEHHA QYHKL.

. AndepeHuianbHe YncneHHA GyHKLUiT 6aratbox aMiHHMX, 3HAXOAMKEHHA YAaCTUHHMUX MOXIAHUX.
JocnigeHHA Ha eKcTpeMym GYHKLIA ABOX 3MIHHWUX, EKCNpPec KOHTPOAb 2 .
HeBM3HauYeHHWI iHTerpan, 3HaxXo4AXKeHHA MeTO40M MiAHEeCeHHSA Nig 3Hak gudepeHuiany.
3amiHa 3MiHHMX Ta IHTErpyBaHHA YaCTUHAMM Y HEBM3HAYEHHOMY iHTerpani.

6. CamocrTiiiHa poboTa cTygeHTa

CamocTiiHa poboTa cTyaeHTiB (3aranbHa TpUBaicTb 96 roamH) nonsrae y:
CaMocCTiMHOMY OnpautoBaHHi NeKuUiiHoro martepiany (B pospaxyHKy 0,5 rogmMHa Ha 1 roanHy NekuitHmx

3aHATb) — B
Migrotosui
Migrotosui
BMKOHaHHI
Migrotosui

cboro 36 roanH

A0 NPaKTUYHUX pobiT— BCcboro 21 roaunH

00 MKP - Bcboro 3 rognH

po3paxyHKoBOi po60TK — BCbOro 6 roauH

0,0 CEMECTPOBOro KOHTPOK — eK3ameHy — 30 roauH.



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

[oTpumaHHA nonoxeHb «Kogekcy yecti KMl im. Irops Cikopcbkoro» (po3ainu 2 Ta 3)

CniBnpayA cTyAeHTIB Yy po3B’A3aHHIi NpobnemMHUX 3aBAaHb [03BOJIEHA, ane BiANOBIA KOXHWUIN CTYAEHT
3aXMLAE CaMOCTiMHO. B3aemogis cTyaeHTiB nig 4ac icnuTy KaTeropuyHo 3abOpPOHAETbCS | Oyab-AKa Taka
AiANbHICTb byae BBaXKaTUCA MOPYLUEHHAM akagemiyHoi fobpoyecHOCTi 3rigHO NPUHUMNIB YHiBEpCUTETY
W00 aKageMivyHOi L0BpoYeCHOCTI.Y 3BMYaHOMY peXMMi po60TH NeKLi Ta NPaKTUYHI 3aHATTA NPOBOAATLCA
B ayauTopiax. Y 3millaHOMY/AUCTaHUIMHOMY pPeXMMi NeKuii Ta NPaKTU4YHi 3aHATTA NPOBOAATLCA Yepes
nnaTopmu gucTaHuUiiHOro HaB4aHHA Cikopcbkuii, Meet, ZoomToLuo.

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

MOTOYHUIA KOHTPOJIb: EKCNPEC-ONUTYBAHHSA, ONUTYBAHHSA 3a TEMOIO 3aHATTA, HanucaHHA MKP, BUKOHaAHHA
PP.

KaneHaapHUM KOHTPO/Ib: NPOBOAUTLCA ABiYi HA CEMECTP AK MOHITOPUHI MOTOYHOrO CTaHy BUKOHAHHA BUMOT
cunabycy.

CemecTpOoBMiIA KOHTPO/Ib: EK3aMeH

PelTUHroBa cMcTEMa OLiHIOBAHHA

1. PeWTUHr cTyaeHTa 3 AUCUUNAIHM CKNadaeTbca 3 6anis, WO OTPUMYIOTLCA 3@ 2 eKCnpec-KoHTponi, 1
MOZY/IbHY KOHTPO/IbHY POBOTY, pO3paxyHKoBY poboTy Ta poboTy Ha NPAKTUUYHUX 3aHATTAX.CEMeCcTpoBMM
KOHTPOJIEM € EK3aMEH.

MoToyHM Ta NiACYMKOBMWA (CTAapTOBWUM) iHAMBIAYanbHUA peUTuHIrM ctyaeHTa (R.) BM3HaualoTbCA Ha
0CHOBI50-6a/1bHOI WKaAW oLiHOBaHHA 3a GOpMYIoto

R:=Ryp + R + Rup + Rorp

2. Kpwutepiii HapaxyBaHHsA banis
2.1. Poboma Ha NPAKMUYHUX 3GHAMMAX

- aKTMBHa TBOpYa pobota — 0,5 6anu;

- nnigHa poboTta—0,3 6an;

- nacusHa poboTta —0 banis.

2.2. BUKOHGHHA po3paxyHKoeoi pobomu

- TBOpYE BMKOHaHHs poboT — 256anis;

- poboTy BMKOHaHa 3 He3Ha4yHuUmMM Heaonikamu — 20 banis;

- pobOTy BUKOHAHO 3 MEBHMMM NOMUIKaMn — 156anis;

- poboTy He 3apaxoBaHO (3aBAaHHA He BUKOHaHe abo € rpybi nomunkn) — 0 6anis.

2.3. EKcnpec kKoHmposns no 1 6any;
2.4. ModynbHa KoHmposnbHa poboma 5 6anis.

3. YMOBM NO3UTUBHOI NEPLIOTrO KaJIeHAAPHOTO KOHTPOIIO € PO3B’A3aHHA He MeHLwe 50 % eKcnpec KOHTPO/IHO.
YMOBOK MO3UTMBHOTO APYroro KajeHAapHOro KOHTPOA € po3B’A3aHHAHe He meHwe 50% ekcnpec
KOHTpPOIO.

YMOBOIO A0NYCKY 4,0 eK3aMeHY € CEMeCTPOBUIM PENTUHT He MmeHLwe 60 %.

5. E3ameHauiiHMi 6inet cKknapaetbca 3 3 TEOPETUYHUX Ta 6 MPAKTUYHWUX 3aBAaHb, Ha MigrOTOBKY
BiABOAUTLCA 2 TOANHMN , EK3aMEH NPOBOAMUTLCA Y 3MiLlaHih popmi.

— «BiAMIHHO», NOBHa BiANOBiAb, He MeHLe 90% noTpibHoT iHdopMmaL,ii, WO BMKOHaHa 3rigHO 3 BUMOramu
[0 piBHA «yMiHb», (NOBHe, 6e3nomMuKoBe po3B’A3yBaHHA 3aBAAHHA);



— «pobpe», 4OCTaTHLO MNOBHA BiANOBIAb, HE MeHLWe 75% noTpibHoI iHPpopmauii, Wo BUKOHaHa 3rigHo 3
BMMOTraMu A0 PiBHA «yMiHb ab0 € HEe3HAYHI HETOYHOCTI (NOBHE PO3B’A3yBaHHA 3aBAAHHA 3 HE3HAYHMMMU
HETOYHOCTAMM);

— «3af0Bi/IbHO», He MOBHa BiANoOBiAb, He MmeHWwe 50% noTpibHOI iHdopMmaLii, WO BUKOHAHA 3rigHO 3
BMMOraMM [0 «CTEPEOTUNHOro» pPiBHA Ta AeAKi NMOMWAKM (3aBAaHHA BMKOHAHE 3 MEBHUMM
HeJoNiKamu);

— «He3a0BiNbHO», BiANOBIAb He BiANOBIAAE yMOBaM A0 «3a40BinbHO» — 0 bani..

Tabaunua BigNOBIAHOCTI PEUTUHIOBMX BaANiB OLLIHKAM 32 YHIBEPCUTETCbKOIO LWKANOH0:

Kinekicms 6anie OuiHKa
100-95 BigmiHHO
94-85 Oy>xe nobpe
84-75 [obpe
74-65 3a[0BinbHO
64-60 JocTtaTtHbO
MeHwe 60 He3agoBinbHO
He BMKOHaHi yMOBM A0MYCKY He ponyuweHo

9. [OopaTtkoBa iHpopmauin 3 gucumnaiHm (OCBiTHbOro KOMNOHEHTA)

*  [IUTAHHA, WO BUHOCATLCA HA MOAY/IbHY KOHTPO/IbHY PO60TYy (@60 Ha TEMAaTUYHI KOHTPO/IbHI PO60TH)
HasegeHo y [loaaTKy A;

= [lpuKnag 3aBgaHHA oA po3paxyHKoBoi poboTn HaseaeHo y JoaaTtKy b;

= [IMTaHHA, WO BUHOCATLCA HA €K3aMeH i NPUKNAA, eK3ameHalLiHoro binety HaseaeHo y [loaaTky B.

Po6ouy nporpamy HaBuYanbHOI gucumnainm (cunabyc):
CKknapeHo foKTopom ¢i3.-maT. HayK, npodecopom, Nopbauykom Bonogumupom Mupocnasosuyem
YXxBaneHo Kadpeapor mateMaTUUHOI GisnKM Ta andepeHuianbHUX piBHAHBb (MpoTokon Ne 9 Big 25 yepsHs 2025 p.)

Moroa)xeHo MetoauuHoto Komicieto HH IM3 im. €. O. MatoHa (npoTokon Ne 11 /25 Big 26 vepsHa 2025 p.).



AdopaTtoK A

Ha moaynbHY KOHTPONbHY BUHOCATLCA 3aBAAHHA 3 TAKUX TEM :

Tema 1.1. MaTtpuu,i. BUsHauHUKN.

Tema 1.2. Cuctemm NiHIMHUX PiBHAHD.

Tema 3.1. Kpusi nepLuoro nopaaky.

Tema 3.2. Kpusi gpyroro nopasaky.

Tema 4.2. TpaHuu,i GyHKLIT.

Tema 5.2. AndepeHuitoBaHHA GYHKLiN OAHIEI 3MIHHOI.

Tema 6.1. AndepeHuianbHe YyncieHHs QYHKLIN 6araTbox 3MiHHUX.



JopnatoK b
MpuKknag 3aBaaHHA ANA po3paxyHKOBOI pobotu

1. OOuywncauTH BU3HAYHUK :

1 2 3
4 5 0
4 0 2
2. Po3B’s3aTH cucTeMy piBHSHSD :
2x1_x2+X3_5.X4 = -3
2x1+3xZ_3X3+x4 =3
8x1_x2+X3_X4: 7

4x1 _3x2 +3X3 +3X4 = 7

3. Po3B’s3aTu MaTpu4HE PiBHSIHHA :

A-X=B
0 2 -1 4 8 2
A=l -2 -1 2 B=(3 2 1
1 -2 -1 1 3 5
4, Mobyaysatn rpadik yHKLi :
p=2+sin2¢

5.  3HalTu rpaHuyto :

L B-mt-@-m
b (1 —n)* — (L+n)?

6. 3HaUTU FPaHULLIO :

lim n(vn? + 1 —yn%—1)
n—oo

7. 3HaUTU FPaHMLLO :

8. 3HaUTU FPaHMLLO :
. Vix — 2
im——————
X222+ x —V2x

9. 3HaWUTU FpPaHmnLLO :
cos5x — cos3x

lim —
X—>T sincx



10.

11.

12.

13.

14.

15.

16.

17.

18.

3HANUTM rPaHULLO :

;1_{210(\/} —Jx(x + 1))

3HaANUTM rPaHULLIO :
) (72x _ 23X)/
i (tgx + x2)

3HANUTM rPaHULLIO :

lim ((1 - x2)2x - 1))/

x—0 sin?2x
3HANTU rPAHMULLO :
. In (1 + sinx)
lim /sinax

3HAWUTM rPaHNLLIO :

lim x /2x
X—00
3HANUTM rPaHULLO :
1
lim (arctgx /x) /2
x—0
[ocnianTn Ha HenepepBHICTb QYHKL,iIO :
xZ
T

ObuncnnTn noxigHi GyHKLiR :
1) y= il —ln(tg G+;—6)) npnux =0

coszx
2) y=2m
3) y = (s
4) y=x-tgy

o d?
5) x = e?!,y = cost 3HalTH d—x);

6) y =1In(In (1+ x?))

ObYNCAUTK iHTErpanu :

3 5
1) f\/z+2\/;+ \/de’

x2
f 2cosx

7

2)
1+cosdxx
Inx &4 .
3) [2m =

4) f x+1 dx .

x2+4

5) f dx ’_

x2+4x+5

6) fxdx ;

sin?x

7) [(x? + e **dx;
3 2_ _
8) j-Sx +9x“—22x—-8 dx

x3—4x ’



dx ;

I

cos6x !

2x+1

O g

lo)fx3 5x2+x-5
2x3+x+2

12)fcosx cos9x dx ;

1 )f3+COSX

15)fsm Sx dx .

)f1+thx ’

17)f 3 3 =
Wxra—Nx+2) §/(x+4)5
[1+%x

18) [ = dx

20) [Vx?2 4+ 2x + 10dx ;

11x*-196x2

—4x-3
11) [ —S—— e X
14 )f1+35m2 ’
dx
dx
) ey
20 s



Jdopnatok B

MUTaHHA, WO BUHOCATLCA HA cemecrposuﬁ KOHTPO/1b

MHOXMHU, onepaLii Ha4 MHOXWUHAaMU, NPUKNAAN.

dopmyna 6iHOMa (MeToL MAaTUMATUYHOI IHAYKLLT).

pPaHMLA NOCNIJOBHOCTI O3HAYEHHA, NPUKNAAN, EANHICTD.

OCHOBHi B/1aCTUBOCTI rpaHULL NOCNIA0OBHOCTI (cymu, pisHULi, A0OYTKY, YacTKK).

Teopemun npo obmexKeHicTb 36iXKHOT NOCNIAOBHOCTI, NPO Nepexia Ao rpaHuL; B

HepiBHOCTI.

Teopema Npo Tpu NOCNiJOBHOCTI.

Teopema nNpo iCHyBaHHA rpaHUL MOHOTOHHOI 0BMeXKeHOi NOCNiA0BHOCTI.

Yucno e AK rpaHUUA NOCNiA0BHOCTI.

BepxHA Ta HUXKHA rpaHULA NOCNIAOBHOCTI O3HAaYEeHHA Teopema npo ix

XapaKTepu3au,ito.

10.dyHAaMeHTaNbHICTb NOCAIA0BHOCTI, A0BECTU PyHAAMEHTANbHICTb 36iXKHOI
NoCcNiAOBHOCTI, KpuTepin Kodwui.

11.03HaueHHsA rpanunui PyHKUii B Touui no Kowi Ta no MenHe.

12.04HOCTOPOHHI rpaHuLi GYHKLIi, enemMeHTapHi BJIaCTUBOCTI LMX FPaHULb.

13.HeckiH4YeHO Mani Ta BE/INKi BEIMYMHM iX 3B’A30K, NOPIBHAHHA HECKIHYEHO Manumx

Ta BE/IMKUX BE/INYMH.

RN R

N

14.MpaHnua GyHKuUii X o x—0.
X

15.HenepepBHicTb GYHKLii B TOYLL, HEMNEPEBHICTb CYMMU, Pi3HUL,, A0OYTKY Ta YaCTKK
ABOX GYHKLN.

16.Mepwa Teopema Benepuirpacca.

17.[pyra Teopema BerepwTtpacca.

18.PiBHOMIipHa HenepepBHICTb HAa 3aMKHYTOMY iHTepBani, Teopema KaHTopa.

19.Po3punBM PyHKLi, NpUKNaaun.

20.MaTpwuui, onepauii Hag MaTpPMLUAMM.

21.BM3HaYHMK O3HAYEHHSA Ta 06UYNCNEHHA, BNAaCTUBOCTI BU3HAUYHMKA.

22.3HaxoaxKeHHA obepHeHOi maTpuui Yepe3 anrebpaiyHi 4ONOBHEHHSA Ta 3
A0MNOMOrot0 efleMeHTapHUX NepeTBOPEHb.

23.Metopg Nayca po3B’A3yBaHHA CUCTEMMW NiHIMHUX PIBHAHD.

24.MaTpUyYHM MeTog, po3B’A3YBAHHA CUCTEMM NiHIAHNX PIBHAHD.

25.MeToa Kpamepa po3B’A3yBaHHA CUCTEMMW NiHIMHUX PiBHAHb.

26.EBKNiA0BUIA N-MipHMIA NPOCTiP, onepauii Haa BeKTOpammu, CKanspHUin Ao6YTOK.

27.ToHATTA NiHIMHOT 3aN1eXHOCTI Ta HE3aNEeXHOCTI BEKTOpIB, 6asuc.

28./1iHiMHMM onepaTop, BNACTUBOCTI NiHIMHUX onepaTopiB, NPeAcTaBAeHHA NiHINHOTO
onepaTtopa B N-MipHOMYMNPOCTOPI.

29.MaTtpuusa nepexoay Big, ogHoro 6asncy o iHWOoro, 3annMcMmaTpuLi onepaTtopa B
HoBOMY 6a3uci.

30.PAaKoBMIM Ta CTOBMNYMKOBWUIA PaHT MATPULL, PaHT MapuLi.

31.P03B’A3HICTb CUCTEMM AiIHIMHUX OAHOPIAHUX PIBHAHb, NPeACTaBAEHHS 3araJibHOro
PO3B’sA3KY .

32.Teopema KpoHekepa-Kanenni, npeacraBneHHs 3arasbHOro po3B’A3Ky.



33.BnacHi 3Ha4YeHHs Ta B/1IaCHi BEKTOPU NIiHIMHOIo onepaTopa ix 3HaXO0AKEHHA.

34.KBaapaTtnyHi Ta 6iniHinHIi dopmMmun NnpmBeaeHHA iX A0 KaHOHIYHOIo BUTNAAY.

35.CKanApHUIM Ta BEKTOPHUI A0OYTOK BEKTOPIB iX 3aCTOCYBaHHS.

36. 3miwaHum nobyTOK BEKTOPIB Ta MOro 3aCTOCYBaHHA.

37. 3aranbHe piBHAHHA NPAMOI Ha NJOWMHI BUBIA, 3MICT KOediLiEHTIB.

38.PiBHAHHA NPAMOI Y Bigpi3Kax Ha OCAX Ta 3 KYTOBMM KOe@iLiEHTOM 3HAaXOAKEeHHA
KyTa MiXX NpAMUMMU, YMOBA NeprneHanKy/IAPHOCTI.

39.HopmanbHe piBHAHHA NPAMOI 3HAXOAXKEHHA BiACTaHI Bif4 TOYKKN 40 NPAMOI.

40. 3aranbHe pPiBHAHHA NAOWMHM BMBIA, MOro, 3MIiCT KoedilieHTIB.

41.PiBHAHHA NIOWMHM WO NPOXOAUTL Yepe3 TPU TOUKK, Yepes TOYKY Ta 4Ba BEKTOpa.

42.PiBHAHHA MJIOWMHM B BiApi3Kax Ha OCAX, Ta HOPMabHE PIBHAHHA NJOWMHN.

43.PiBHAHHA NPAMOI Y NPOCTOPI AK NepeTUH NNAOLLNH, KAHOHIYHE PIBHAHHA NPAMOI.

44 .B3aeMHe po3MileHHA NPAMOI Ta NAOLWWHK Y NPOCTOPI.

45.KpuBi gpyroro nopAaaKy BMBIA PiBHAHHA eninca, OCHOBHI NapameTpu eninca.

46.linepbona BUBIA KAHOHIYHOIO PIBHAHHA, OCHOBHI NapameTpu.

47.Mapabona BMBIA KAHOHIYHOrO PIBHAHHSA, NAapaMeTpu.

48.MpuBeaeHHA A0 KaHOHIYHOIo BUrNA4Y PIBHAHHA KPUBOI APYroro nopAaaky.

49.MoBepxHi ApYyroro NnopAAKY OCHOBHi TUNKM NOBEPXOHb.

50.MoxigHa GyHKLii B TOYLi 03HA4YEeHHA OCHOBHi BNAaCTUBOCTI.

51.feomeTpUYHUIN Ta MeXaHIYHWNI 3MICT NOXigHOI.

52.PiBHAHHA AOTMYHOI Ta HOPMaAI, NiAA0TMYHA Ta NigHOPManb.

53.MoxigHa cknagHoi PyHKLii, noxiaHa GyHKLUiT 3a4aHOI HEABHO.

54.NorapnédmiyHe gudepeHuitoBaHHA, noxigHa GYHKLi 3a4aHOT NapaMeTPUYHO.

55.AndepeHuian, MOro reomeTpmUYHUI 3MiCT, 3aCTOCYBaHHA A0 HabAMKeHNX
obuncneHo.

56.TMoxigHi BULWOro nopagKy GyHKLiN 3a4aHUX ABHO HEABHO Ta MapamMeTPUYHO.

57.®opmyna fleibHiua.

58.AndepeHLian BULLOTO NOPAAKY.

59.Teopema Pepma, Ponna ta JlarpaHxa.

60.Teopema Kouwui.

61.HeobxigHa Ta A4OCTAaTHA YMOBA MOHOTOHHOCTI QYHKU.

62.®opmyna Tennopa gna mHorouneHa, popmyna Tennopa 3 3aUWKOBUM YNEHOM Y
¢dopmi MeaHo.

63.Popmyna Tennopa 3 3aMWLKOBUM Y1IeHOM Yy popmi JlarpaHKa.

64.Mepwa Teopema Jlonitana, HacNiAoOK 3 Heil.

65.[pyra Teopema Jlonitana Ta HAcNiAOK 3Hel.

66.[ocnigeHHA PYHKLIT Ha BUNYKAICTb.

67.J10KaNbHUN EKCTPEMYM A0CNIAKEHHS.

68.3HaxX04KEHHA TOYOK eKCTPEMYMY, AOCTATHI YMOBU eKCTpeMYyMY.

69.ToUYKkM nepernny, AOCNIAXKEHHA HA EKCTPEMYM 33 AOMNOMOrOH0 CTapLUMX NOXigHUX.

70.AcumnTOTM PYHKL,iT, 3HAXO4KEHHA aCUMMTOT.

71.®yHKUii 6araTbOX 3MiHHUX, 3HAXOAXKEHHA NOXiAHOI N0 HANPAMKY, FPagi€HT.

72.4acTMHHI noxigHi BUCOKOro NopAAaKy, yMOBM CniBNaAiHHA 3MilLaHMX NOXiAHUX.

73.HeobxigHi yMOBM NOKaNbHOFO EKCTPEMYMY, FTEOMETPUYHUI 3MICT gudepeHuiany.

74.®opmyna Tennopa ana GyHKLUIi 6aratbox 3MiHHUX.



75.[locTaTHi ymoBM eKcTpemymy ana GyHKLii ABOX 3MiHHUX.
76.3HaxoAyKeHHA MaKCMMaNbHOIO Ta MiHIMasIbHOro 3Ha4YeHHs B 06nacTi.
77.TepBicHa @YHKLii O3HAYEHHA OCHOBHI BNIACTMBOCTI.

78.Dopmyna iHTerpyBaHHA 32 YaCTUHAMM B HEBU3HAYEHHOMY iHTerpani.
79.3amiHa 3MiHHUX B HEBM3HAYEHHOMY iHTerpani

_dx
Jx?+a?

80.064ncneHHsa iHTerpana I



MpuKknag eksameHauiitHoro binety

HAL[EOHAJIBHI/II?'I TEXHIQHHﬁ YHIBEPCUTET YKPAIHU
«KUIBCHKUU MOJITEXHIYHUU IHCTUTYT imeni ITOPA CIKOPCHKOI' O»

OCBITHRO-KBaTI(hiKAMIHIIA PiBEHb___OaKaIaBp

Hampsim mirotoBku Marepiaao3HaBCTBO
CrenianpHicTh___132 Matepiano3HaBcTBO cemectp 1
Kpenutuuit Moayin Buma matemaruka. yactuna 1. JludepeniiajipHeynciae s Ta JiHiiiHa aareopa

EK3AMEHAIIMHUHA BUIET Ne 1

... Sin X
1. I'paguig ¢yHKIII S—, konu X—0 (3 noBeneHHAM).
X

2. PiBHSHHS IUIONIMHM V BIIPI3KAX HA OCIX, HOPMAJILHE PIBHAHHS IUIOIIMHU.

3. 3aransHa popmyiia IHTErpyBaHHs Ap0o00BO-palioHATBHOI QYHKIMI.

4. 3amauql.

1. 3HaiTu :
1
lim x%e*’

x—0
2. IlepeBipuTH Ha JIIHIMHY 3aJI€KHICTh, HE3AJIEKHICTh BEKTOPH :

& (L1116 (L 2L, e (L1 20) 6 (13, 2;3)

3. Hartucatu popmyity Teiinopa 4-ro NopsaKy, Ipu X, =4 y =/x

4. 3HalTHOOEPHEHYMATPUIIIO 10

2 7 3
3 9 4.
1 5 3
1 9%u | 0%u
S5u=1In (\/?—yz)llomcm, mo—— + 37 0.

a4
sin*x dx
6. O0uucIuTH f

cosbx
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