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

Kadeppa matemaTtuuHoi
$isnku Ta gudepeHuianbHUx
piBHAHDb

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

Mepwuii (6akanaspcekuli)

13 MexaHiyHa iHM#ceHepia

132 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

19 kpedumie/570 200uH:

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

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

YacmuHa 3: 4,0 kpedumu/120 200uHu: nekyii — 36 200; npakmu4Hi 3aHamms — 36
200; CPC — 48 200

YacmuHa 1: EkzameH/PP, MKP

YacmuHa 2: ExkzameH/PP, MKP

YacmuHa 3: EkzameH/PP, MKP

htth:roz.kpi.ua

YKpaiHcoKa
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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
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MporpamaHaB4YanbHOI AUCUUNIHU

1. Onuc HaB4YaNbHOI AUCUMNJIIHMK, iT MeTa, NpeaMeT BUBYAHHSA Ta pe3y/bTaTu 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
BMKNAZAHHA ANCUMNAIHM Buwa matemaTvka € 060B’A3KOBUM, TaK AK CMOHYKAE CTYAEHTIB A0 PO3BUTOK iX
iHTE@NEeKTY i 34aTHICTi 40 NOrYHOrO0 MUCNEHHSA, PO3B’A3aHHA CKNAAHMX CneLiani3oBaHMX 33434 Ta NPAKTUYHUX
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

K3.03 3paTHiCTb BUMTMCA Ta OBONOAIBATU CYH4AaCHUMM 3HAHHAMM

K3.05 3gaTHicTb NpuiiMmaTi 06rpyHTOBaHI pilleHHA

K3.10 3paTHicTb NpautoBaT¥ aBTOHOMHO

B pe3ynbTaTi HaBYaHHA CTYAEHT NOBWHEH BMIiTM PO3B’A3yBaTU CUCTEMW NiHIMHWUX PiBHAHb, OnepyBaTu 3
MATPULAMM Ta IX 3aCTOCYBAHHAMM, BONOAITU 3HAHHAMM NPO KPMBI Ta NOBEPXHI NEpPLLOro Ta APYroro nopaakKy,
YMIiTU BUKOPUCTOBYBATU MeToaM audepeHeLianbHOro YNCAEHHA ANA pO3B'A3yBaHHA Pi3HOro TMMy 3a4ad a
TAKOX YMITU 064YMCAIOBATM HEBU3HAYEHI IHTErPanmM PisHMX TUNIB Ta 3araloM AEMOHCTPYBATH TaKi NPOrpamHi
pe3ynbTaTy HaBYaHHA:

MPH 2 3HatM Ta BMITU BWKOPUCTOBYBATM 3HAHHA (YyHAAMEHTaNbHUX HAyYK, WO ANexaTb BOCHOBI
BiZinoBigHoicneuianisalii maTepiano3HaBCTBa, Ha PiBHi, HEOOXiAHOMY ANAAOCATHEHHS iHWWX Pe3ynbTaTiB
OCBITHbOI Nporpamm.

MPH 7 Bonogitn HaBUYKamm, AKi 403BONAIOTb NPOAOBKYBATU BUMTUCA | 0BONOAiIBATUCYHACHUMM 3HAHHAMM.

2. TMpepeKBi3uTU Ta NOCTPEKBI3UTU AUCLUNAIHU (MicLe B CTPYKTYPHO-NOriYHiA CXemMi HaBYaHHA 3a
BignoBigHOI0 OCBITHLOIO NPOrpamolto)

Ouvcumnnida «Buwa matemaTMKa» BUKNAAA€ETbCA Ha 6a3i NoBHOI cepeaHboi abo cepeaHboi NpodeciiHoi OCBITH.
€OCHOBOIO ANS1 BUBYEHHA HOPMATUBHUX AUCUMNAIH UWMKAY 3aranbHoi i npodecimHoi nigrotoBKM. 3HaHHSA
OTPMMaHI Mif Yac BUBYEHHA AUCLMMJIIHM MOXKYTb OYTU BUKOPUCTaHI AN5 PO3PaxyHKIB Yy KYpCOBUX Ta AUMNIOMHUX
poboTtax Ta npoeKktax. AucuuniiHa € CKAagoso ¢GOpPMyBaHHS iHTerpasibHOi KOMMETEHTHOCTI MepLloro
(bakanaBpCbKOro) piBHA BULLLOI OCBITH.

3. 3micT HaBYaNbHOI AUCUUNNIHU

Po3gin 1. NliHiitHa anre6pa.

Tema 1.1. MaTtpuui. BU3HauHUKW.

Tema 1.2. CUcTeMM NiHINHMX PiBHAHD.

Po3gin 2.BeKTopHa anrebpa.

Tema 2.1. Bektopwu. JliHiNHI onepaLii Hag BEKTOpamMu.

Tema 2.2. Bektopu.KoopamHaTn BekTopiB. JliHiiHa 3aneXKHiCTb.
Po3ain 3. AHaniTuyHa reomertpis.

Tema 3.1. JliHii nepworo nopagkKy.

Tema 3.2. JliHii gpyroro nopaaky.

Tema 3.3 MNoBepxHi 2-ro nopAaKy.

Po3ain 4. Bctyn A0 maTeMaTUUYHOro aHanisy.

Tema 4.1. IpaHMUA YMCNOBOT NOCNIAOBHOCTI.

Tema 4.2. I'paHuLi GyHKLT.

Po3gin 5. AudepeHuianbHe uncneHHa GyHKLiIA OgHI€l 3MiIHHOI.



Tema 5.1. MoxigHa.

Tema 5.2. AudepeHuitoBaHHA GYHKLiMOAHIET 3MiHHOI.

Tema 5.3. AudepeHuian.

Tema 5.4. MNoxigHi Ta agndepeHLianmn BULLMX NOPAAKIB.

Tema 5.5. 3acTtocyBaHHA gudepeHLiaibHOro YNCAEHHA AN A0CNIOKEHHA PYHKL,T.
Po3gin 6. AudepeHuianbHe uncneHHa GpyHKLiA 6araTtbox 3miHHUX.
Tema 6.1. AudepeHuianbHe yncneHHA GyHKLiN 6araTbox 3MiHHUX.
Tema 6.2. JocnigKeHHn yHKLi 6araTboxX 3MiHHUX Ha EKCTPEMYM.
Po3gin 7. KomnneKcHi uncna.

Po3gin 8. HeBu3HaueHuM iHTerpan.

Tema 8.1. HeBM3HayeHUI iHTerpan.

Tema 8.2. MeToam iHTerpyBaHHA

4. HasuanbHi matepianu Ta pecypcum

OcHoBHa nitepartypa

1.  [Oy6osuk B. M. Bua maTemaTuKa : Hasd.noci6. / B. M. Ay6osuk, I. |. lOpuk. — Kuis : A.C.K., 2005. —
648 c.

2. lpumaniok B. M. Buwa matematvKka : HaBd. nocib. : y 2 4. / B. M. Mpumaniok, M. M. Kyxapuyk,
B. B. AciHcbKnin. — Kuis : Binon, 2004.-4. 1. - 376 c.

3. KneteHuk [. B. C60pHMK 3a4a4 no aHanutudeckoi reometpum / O. B. KneteHnk. — Mocksa : Hayka,
1980.-240c.

4, [y6oBuK B.M. Buwa matemaTtuka. 36ipHMK 3a4a4 : Hasy.nocib. / B. M. Ay6osuK, I. I. OpuKk. — Kuis :
A.C.K., 2005. - 648 c.

5. MeToanyeckne yKasaHua K TunoBomy pacyety Nel “BeBefeHvMe B MATEMATUYECKMI aHAAM3 U
anddepeHumnanbHoe wucuncieHme ¢GyHKUMM oaHol nepemeHHoW” / cocT. [aguoHeHko A.f.,
KpacHowanka H. ., Bnagnmuposa A. U. [u ap.]. — Kues : KMK, 1988. — 76¢.

6. PacueTHo-rpadpuyeckan pabota “/inHenHas anrebpa n aHanuTU4eckasa reometpua” / coct. MaHara B. T.,
Kosanb O. A., Hukonaesa P. B., YepegHuuyeHko B. 1. — Kues : KINK, 1984. — 28 c.

7. MeTogmyeckne yKasaHMA K TUMNOBOMY pacyeTy “UHTerpanbHoe wucuncneHne oyHKUMKM OJHOMU
nepemeHHoin” / coct.: inxosug M. N., MapTbiHeHKo B. C., Tpumantok B. ®. [n ap.]. — Knes : KMK, 1987. —
50 c.

DopatKoBa nitepatypa

1. Kosanbuyk 6. B. MaTemMaTuuHuit aHanis : 2 4. / b. B. Koeanbuyk, W. . Winka. — J1bBis : BuaasHMumii
ueHTp JIHY imeHileaHa PpaHka, 2002. —4. 1. - 270 c.

2. LWKinb M. |. Buwa matemaTuka: EnemeHTH aHaniTMUYHOI reomeTpii. lndepeHuianbHe Ta iHTerpanbHe
yncneHHa PyHKUiT oaHiel 3miHHOI / LWKinb M. 1., KonecHuk T. B., Kotnosa B. M. — Kuis, 1984.

HaBYanbHUM KOHTEHT
5. MeTtoguKa onaHyBaHHA HaBYaJIbHOI AUCLMNAIHU(OCBITHbOro KOMMOHEHTA)

5.1. Jlekuii (72 roanHwm)

Nekuia 1. MaTtpuui. Onepauii Hag maTpuusmu. EnemeHtapHa anrebpa matpuub: pPiBHICTb MaTpuULb, 4OOYTOK
MaTpULi Ha 4uUCNo, AoAaBaHHA MaTpuub OAHOro po3mipy, A06yTOK ABOX MaTpuub, onepauin
TPAHCNOHYBaHHA. BnactmsocTi o6yTKy maTpuub.

Nekuia 2. Bu3HayHWMKW. PaHr matpuui. Bu3HauyHMKKM. MeToau 3HaAxXOOKEHHA BU3HAYHMKA: PO3KIAL
BM3HAYHMKA MO eniemMeHTam psaaka abo CTOBMYMKa; NpaBWMIO “AONUCYBAHHA CTOBMYMKIB”; npaBuio
TPUKYTHWKIB. BNacTUBOCTI BU3HAYHMKIB. PaHT maTpuui. ObepHeHa maTpuuA.

Nekuja 3. Cuctemun NiHiMHUX anrebpaiyHmx piBHAHb. CUCTEMW NiHIMHUX anrebpaiyHMx piBHAHb.MeToA
Kpamepa. MatpuyHuii cnocib.

Nekuis 4. Teopema KpoHekepa-Kanenni.Metog lNayca po3s’A3yBaHHA cUCTEM NiHIMHUX PiBHAHb. OAHOPIAHI
cucTeMm anrebpaiyHux piBHAHD.



Nekuja 5. Bektopw. JliHiMHI onepauii Hag BekTopamu. Bektopu. JliHilMHi onepauii Hag BekTopamu. basuc Ta
KoopAanHaTM BekTopiB. CKanapHuMi A0OYTOK ABOX BEKTOpiB. BnacTtmMBocTi cKansapHoro ao6yTKy. Bupas
cKanapHoro AobyTKy yepes KoopauHaTh. KyT mix BeKTOpamm.

Nekuia 6. Bektopu. KoopanHatn BekTopiB. JliHIMHA 3aneXHICTb Ta HE3a/eKHICTb BEKTOPIB. BeKTopHMI
[06YTOK ABOX BEKTOPIB. BnactmeocTi BeKTopHOro AobyTKy. MiwaHunin fob6yTOK TPbOX BEKTOPIB. BractmBoCTi
MiwaHoro gobyTtKy.KoopamnHat BeKTopiB. JliHilHA 3aneXHicTb Ta He3aNeXHiCTb BeKTopiB. BnacHi uncna i
B/IaCHi BEKTOPMU.

NekKuia 7. MpAma Ha NAOWMHI.

PisHiBUAMpPIBHAHBAPAMOI  Ha NAOLLUHI. Kyt  mixgBomanpammmu. YmoBunapanenbHocCTi i
nepneHANKYNApHOCTINPAMMKX.BiacTaHbBIg TOUKKM AONPAMOI.

Nekuia 8. MNMnowwmHa B NpocTopi.

3aranbHe PiBHAHHA NJIOWMHKN Ta MOro A0CNiAXKEHHS. PIBHAHHA NIOWMHK, LLO NPOXOAUTb Yepes TPU TOYKM.
PiBHAHHA nAOWMHM Yy Bigpiskax Ha ocax. Kyt mixk gsoma naowmHamum. YMOBM nNapanenbHoCTi i
nepneHANKYNAPHOCTI ABOX NAOLWMH. BiacTaHb Big, TOYKM 40 NAOLWMHW.

Nekuia 9. Mpama niHia 8 npocrtopi.

PisHi Buau pisBHAHb npamoi B npoctopi. KyT mix Baoma npammmu. YMOBM nNapanenbHoCTi i
nepneHANKYNAPHOCTI NpAMMX. KyT MiXK NpaMOlIo | NAOWKUHOK. YMOBM NapanenbHOCTi i nepneHanKyAapHOCTI
NPAMOI | NNOLWMHN.

Nekuisa 10. Ninii apyroro nopsagky. MoHATTA ninii apyroro nopsagky. Kono. Eninc. linep6ona. Napabona.
Nekuja 11. NoBepxHi npoctopy. LlnniHAapWYHI, KOHiYHI noBepxHi. NMoBepxHi 06epTy. MiwaHi 3aaavi
AHANITUYHOI reomeTpil.

NeKuia 12. N'paHnuAa ymcnoBoi nocnigoBHOCTI. O3HaYeHHA YMCNAOBOI NOCAILOBHOCTI. [PaHMLA NOCNILOBHOCTI.
ObmexkeHi i HeobmexkeHi nocnigoBHOCTI. 36iKHI  nocnigoBHOCTI Ta X BAacTMeoCTi. [eski Tvnn
HEeBM3HAYEHOCTEN.

Nekuia 13. MpaHnuya GyHKLii. FpaHnuAa GyHKuii, BhacTMBOCTI. 3B’A30K HECKIHYEHHO BEIMKUX i HECKIHYEHHO
Manux yHKLUi. OCHOBHi HEBM3HAYEHOCTI.

Nekuia 14. MNMepwa BM3Ha4YHa rpaHunuA. lpyra BU3Ha4yHa rpaHuuA.

Nekuja 15. NopiBHAHHA HECKIHYEHHO Manux GyHKLiNA. EKBiBaNeHTHI HECKIHYEHHO Mani GyHKUi.

Jekuja 16. HenepepBHicTb ¢yHKLii.BnacTnBocTi HenepepBHUX GYHKLiN. Knacudikauia To4oK po3pusy.
Nekuia 17. NoxigHa ¢yHKuii. MoxigHa. Tabanua noxigHnx. OQ4HOCTOPOHHI noxigHi. loTnyHa i Hopmanb A0
KpU1BOI.

Nekuia 18. OndepeHuitoBaHHs ¢yHKUiN.[MpaBuna andepeHLUitoBaHHACYMM, Pi3HMLI, A0OYTKY Ta 4YacCTKW.
MoxiaHa cTanoi, A06yTKycTanoi Ha ¢QyHKUilO, cTeneHeBoi, TPUrOHOMETPUYHUX, MOKA3HUKOBOI i
norapmnpmiyHoidyHKUin. MoxiaHacknageHoipyHKuii. [MoxiaHadyHKLUii, 3apaHoinapameTpuyHo. [loxigHa
HeABHOI QYHKLI.

Nekuia 19. AundepeHuian ¢yHKuii. O3HaYeHHA, FEOMETPUYHUI Ta MEXaHiYHWUI 3MmicT audepeHuiana.
BnactuBocTi andepeHuiana. 3actocyBaHHs gndepeHuiana B HabAMKeHNX 06YNCNEHHAX.

Nekujia 20. 3acTocyBaHHA AndepeHLiaIbHOro YUCAEHHA AnA AoCNiAXKeHHA PYHKLIii. MOHOTOHHICTb QYHKLT.
EkcTpemym PyHKUii. TOUKM nepernny. AcumnTtoTu rpadika GpyHKLi.

Nekujia 21. MoxiaHi Ta gudepeHuianu BULLNX NOpAAKiIB. MexaHiuyHWI 3micT gpyroi noxiaHoi. Teopemun Oepma,
Ponnsa, Kowi, JTarpaH:a.

NekKuja 22. JocnigxeHHA GyHKLUiT Ha ekcTpemym. Popmyna Tennopa.

Nekuia 23. Mpasuno Jlonitana. PO3KpUTTS pisHUX TUNiB HEBU3HAYeHOCTEN 3a NpaBuaom JSlonitans.

Nekuia 24. OyHKUIT AekinbKkox 3MiHHMX (DA3). O3HayeHHA, oCHOBHI nNoHATTA. paHunya ®3. Mobynosa
o0b1acTi BU3HaYeHHA GYHKL,i ABOX 3MiHHMX. YacTMHHI noxiaHi, agudepeHuiann.



Nekuia 25. NMosHuit andepeHuian. NMosHU andepeHuian GyHKLUIT ABOX 3MIHHMX Ta MOro 3acTOCYBaHHA A0
HabAMKeHUX 0buncneHb. AndepeHuianmn BULLNX NOPAAKIB.

Nekuia 26. |HBapiaHTHicCTL dopmum nosBHoro amndepeHuiana. MoxigHa cknagHoi ¢yHKUii. MNMoxiaHa HesBHO
3agaHoi 13, PiBHAHHA AOTUYHOI NAOLWMHM Ta HOPMANi 40 NOBEPXHI.

Nekuja 27. EkcTpemymun OyHKLUIT ABOX 3MiHHMX. HeobxigHi i AOCTaTHIi YMOBW iCHYBaHHA eKCTpemasbHUX
3Ha4YeHb OYHKUii ABOX 3MiHHUMX. [MOHATTA YMOBHOro ekctpemymy. HalimeHwe Ta Halbinblwe 3HAYEeHHA
bYHKLIT ABOX 3MIHHUX B 3aMKHYTIi o6nacTi.

NekKuja 28. KomnneKkcHi umcna. O3HauyeHHs, OCHOBHI NOHATTA. [ii HaZ KOMMNAEKCHUMM Yncnamu. PisHi dopmm
KOMMNAEKCHOro Yncna. CreneHi yaBHOI 0 ANHUL.

Nekuia 29. HeBusHauveHu iHTerpan. MoHATTA NnepBicHOi GYHKLii. O3HaYeHHA Ta BNACTUBOCTIi HEBM3HAYEHOrO
iHTerpana. OcHoBHi popmMmynu iHTerpyBaHHA. MeToam 3BeAeHHA iHTErpanis 40 TabANYHUX.

Nekuja 30. MeTtogm iHTerpyBaHHA. 3amiHa 3MiHHOI. MiaseaeHHA nig 3HaK gudepeHuiana. IHTerpyBaHHA
YacMHaMW.

Nekuia 31. IHTerpyBaHHA BMpa3iB, AKi 3aneXaTb Bif KBAaAPaTHOro TpuuyaeHa. IHTerpyBaHHA BMpasiB, AKi
3a/1exaTtb Bifg KBagpaTHOro TpuyieHa.

NeKkuja 32. IHTerpyBaHHA pauioHanbHUX OYHKUIA. Po3knag p[poboBo-pauioHanbHoi ¢yHKUIT Ha cymy
HaNMPOCTILMX paLioOHANbHUX PYHKLM.

NeKkuja 33. IHTerpyBaHHsA BWpasiB, fAKi MICTATb TPUFOHOMETPUYHI YHKLii. BMKOPUCTAaHHA OCHOBHMUX
TPUroHOMeTPUYHMUX Gopmyn. YHiBepcanbHa NiACTaHOBKA. 3aMiHA 3MiHHOI.

Nekuia 34. |HTerpyBaHHA ippauioHanbHUX OYHKUIN. TpUroHOMETPUYHI NigCTaHOBKM B iHTErpanax Big
ippauioHaNbHNX QYHKLINA.

Nekuia 35. IHTerpan Big andepeHuianbHoro biHoma. lMiACTaHOBKM NpU iHTErpyBaHHI AndepeHLiaibHOro
6iHOMa.

Nekuisa 36. NiactaHosKku Elinepa. Tunu iHTerpanis, e 3py4HO BUKOPUCTATU MiAcTaHOBKY Elinepa.

IHTerpanu, AKi He BUPAXKaOTbCA B eIeMeHTAPHUX PYyHKLiAX.

5.2 MpaKTuuHi 3aHATTA (72 roauHu)

3anAarTta 1. [ii Hag maTtpuuamm.

3aHATTA 2. BU3SHAYHMKM MATPULb Pi3HOI PO3MIPHOCTI, iX 06YMCNEHHA.

3aHATTA 3. 3Haxo4KeHHs 06epHEeHOoT MaTpuL, PO3B’A3aHHA MAaTPUYHUX PIBHAHD.
3aHaTTA 4. Po3B’A3aHHA CUCTEM NiHIMHUX PIBHSAHb PiI3HUMM METO4AMM.

3aHATTA 5. BeKTOpM, Onepauii Hag BEKTopamMm.

3aHaTTA 6. CKaNApHUIA AO0OYTOK BEKTOPIB Ta 3aCTOCYBaHHA MOro.

3aHATTA 7. BEKTOPHMI Ta MillaHWI A0O6YTOK BEKTOPIB Ta iX 3aCTOCYBaHHA.

3aHATTA 8. MpAMa Ha NAOLWMHI Pi3HI GOpMM PIBHAHHA NPAMOI.

3aHATTA 9. MNowWwMmHa, pi3Hi TMNK 33434 Ha PiIBHAHHA NAOWMHN.

3aHATTA 10. PiBHAHHA NPAMOI y NPOCTOpPIi Ta 3a4a4i HA NPAMY Ta NJIOWKWHY Y NPOCTOPI.
3aHsTTa 11. Kono, eninc, 3agayi nos’a3aHi 3 ix piBHAHHAM.

3aHaTTa 12. Finepbona Ta napabona, 3a4a4i Ha L PiBHAHHSA.

3aHatTa 13. MonapHa cMcTemMa KOOPANHAT Ta PiIBHAHHA KPUBUX B MOAAPHIA CUCTEMI KOOPAUMHAT.
3aHAaTTa 14. MNoBepxHi 2-ro nopaAKy 3a4adi, eKcnpec KOHTPObHa 1.

3aHAaTTAa 15. MpaHnuA NOCNiA0BHOCTI, Pi3HI TMNKW 33434 Ha L0 rpaHuLto.

3aHATTA 16. MpaHuuA GyHKUii. Pi3Hi BUNagKn HEBU3HAYEHOCTEN.

3aHATTA 17. 3a4a4i Ha nepLy Ta APYry BU3HAYHY rPaHULLO.

3aHATTA 18. HenepepBHicTb QYHKL,T, AOCNiAKEHHA HA HENEPEPBHICTb PYHKLLIN.
3aHATTA 19. NOopiBHAHHA HECKIHYEHHO MANMX Ta BE/IMKUX BENINYMH.



3aHatTa 20.
3aHAaTTa 21.
3aHATTA 22.
3aHATTA 23.
3aHATTA 24.

3aHATTA 25

3aHATTA 26.
3aHAaTTa 27.
3aHATTA 28.
3aHATTA 29.
3aHAarTa 30.
3aHAatTa 31.
3aHAaTTa 32.
3aHAaTTAa 33.
3aHATTA 34.

3aHATTAa 35

3aHATTA 36.

Po3pusu GyHKLiN, [OCNIAKEHHA HA TUNX PO3PUBIB.
OundepeHuitoBaHHA PyHKLIN.

OndepeHuitoBaHHA GYHKLUiN 3a4aHMX NapPaMETPUYHO Ta HEABHO.
3HaxoaKeHHA andepeHuiany PyHKLiM Ta MOro 3acTocyBaHHS.
MoxifAHi BULLOrO NOPAAKY, 3HAXOAMKEHHA.

. 3acTocyBaHHA npasuaa Jlonitana.

3acTocyBaHHA andepeHLianbHOro YUC/IEHHS ANs A0CAIAKEHHA QYHKLUIN.

DYHKLUT AEKINBbKOX 3MIHHWX, 3HAaX04KEeHHS 061aCTi BUSHAYEHHS Ta rPaHuULb.
OundepeHuianbHe YncneHHs GyHKLii 6araTbox 3MiHHMX, 3HAXOAKEHHA YaCTUHHUX NOXiAHMX.
JocnigxeHHA Ha eKcTpeMyM OYHKLM ABOX 3MIHHWNX, EKCNPEC KOHTPOAb 2 .

KomnneKcHi uncna, onepay,ii Hag KOMNAEKCHUMU YNCAMMK.

HeBW3HaYeHHWUI iHTerpas, 3HaxoAXKeHHA MeTOAOM MigHeceHHA nif 3Hak gudepeHuiany.
3amiHa 3MiHHWX Ta iHTerpyBaHHA YaCTUHAMM Y HEBM3HAYEHHOMY iHTEerpani.

IHTerpyBaHHA APO060BO-paLLiOHaNbHUX QYHKLI.

IHTEerpyBaHHA TPUrOHOMETPUYHUX BUPaA3iB.

. IHTerpyBaHHA ipauioHanbHUX BMpa3iB.

MopaynbHa KOHTPO/bHA poborTa.

6. CamocrTiiiHa poboTa cTygeHTa

CamocTiiHa poboTa cTyaeHTiB (3aranbHa TpuBanictb 111 rogmH) nondarae y:

CamocTiHOMY onpautoBaHHi NekuiiHoro martepiany (B pospaxyHKy 0,5 rogmMHa Ha 1 roauHy nekuinHux

3aHATb) — BCbOro 36 roguH

Migrotosui 40 NPaKTUYHUX pobiT— BCboro 36 roamH

Migrotosui 4o MKP - Bcboro 3 roanH

BUKOHaHHI po3paxyHKOBOT po60TK — BCbOTO 6 roAMH

MigroToBLi 40 CEMECTPOBOro KOHTPOIIO — eK3ameHy — 30 roauH.

MoniTnka Ta KOHTPONb

7. NoniTMKa HaBYaAbHOI AUCUUNNIHK (OCBITHDOrO KOMMNOHEHTA)

[oTpumaHHa nonoxeHb «Koaekcy yecti KMl im. Iropa CikopcbKoro» (po3ainm 2 1a 3)

CniBnpauAa cTygeHTiB y po3B’A3aHHi NpobneMHuX 3aBaaHb A03BOJIEHA, ane BigNOBiAi KOXHUA CTyAeHT
3aXMLWAE CaMOCTiMHO. B3aemogia cTyaeHTiB nig 4ac icnuTy KaTeropnyHo 3abOpPOHAETbCS | Oyab-AKa Taka
AiANbHICTb Oyae BBa)KaTUcA MOPYLIEHHAM aKaJemiyHoi A06pOoYecHOCTI 3rifiHO MPUHUMMIB YHiBEpCUTeTY
LLL0A0 akaaeMivyHoi 4o0BpoYecHOCTI.Y 3BMYaHOMY pexXnmi poboTU NeKLii Ta NPaKTUYHI 3aHATTA NPOBOAATHLCA
B ayauTopiax. Y 3millaHOMY/AUCTaHLIMHOMY pesKMMi Nekuii Ta NpaKTU4YHi 3aHATTA NPOBOAATLCA yepes
nnatdopmMu AncTaHuUinHOro HaB4aHHA Cikopcbkuin, Meet, ZoomToLuo.

8. BuAM KOHTPOAIO Ta PEUTUHIOBA CUCTEMA OLIHIOBAaHHA pe3ybTaTiB HaBYaHHA (PCO)

MOTOYHMIA KOHTPO/b: EKCNPEC-ONUTYBAHHA, ONUTYBAHHA 3a TEMOLO 3aHATTA, HanucaHHA MKP, BUKOHaHHA
PP.

KaneHaapHUM KOHTPOIb: NPOBOAUTLCA ABiYi HA CEMECTP AK MOHITOPUHI MOTOYHOrO CTaHYy BUKOHAHHA BUMOT
cunabycy.

CemecTpoBUiIA KOHTPO/Ib: EK3aMeH

PeiiTMHroBa cucTema OL,iHIOBaHHA

1. PelTuHr ctyaeHTa 3 AMCUMNAIHW CKNAJA€ETbCA 3 6aniB, WO OTPMMYIOTbCA 33 2 eKcnpec-KoHTponi, 1
MOAY/IbHY KOHTPO/IbHY Po60TY, pOo3paxyHKoBY poboTy Ta pO6OTY Ha NPAKTUYHUX 3aHATTAX. CemecTpoBMM
KOHTPOJIEM € eK3aMeH.



MoToYyHMI Ta NiACYMKOBWUIA (CTapTOBMIA) iIHAMBIAYAaNbHUIA PEUTUHIU CTyAeHTA (R,) BU3HAYalOTbCA HA OCHOBI
50-6a1bHOi WKann ouiHloBaHHA 332 GOPMYN0LD
R=R;, + Ry + Ruip + Rprp

2. KpwuTepit HapaxyBaHHA 6anis
2.1. Poboma Ha NPaKMu4YHUX 3GHAMMAX
- aKTUBHa TBOpYa poboTta — 0,5 6anu;

- naigHa po6ota — 0,3 6an;
- nacuBHa pobota — 0 6anis.

2.2. BUKOHAGHHA po3paxyHKosoi pobomu
- TBOpYE BMKOHAHHSA poboT — 25 6anis;

- poboTy BMKOHaHa 3 He3HayHumM Hegonikamu — 20 banis;

- poboTy BUKOHaHO 3 NeBHUMU NommUAKamun — 15 6anis;

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

2.3. Ekcnpec koHmposns no 1 6any;
2.4. ModynbHa KoHmposbHa poboma 5 6anis.

3. YMOBM NO3UTMBHOI NEPLLOro KafIeHAAPHOTO KOHTPOIO € PO3B’A3aHHSA He MeHLwe 50 % eKcnpec KOHTPOLO.
YMOBOK MO3UTUBHOIO APYrOro KaneHAapHOro KOHTPO/ € po3B’A3aHHAHe He MeHwe 50 % eKkcnpec
KOHTPO/II0.

YMOBOI A0MNYCKY A0 eK3aMeHY € CEMECTPOBUIN PENTUHT HE MeHLe 60 % .

5. E3ameHauiiHnit 6inet cknagaetbcad 3 3 TEOPETUYHUX Ta 6 NPAKTUYHUX 3aBAaHb, Ha NiAroTOBKY

BiABOANTLCA 2 TOAMHWN , EK3aMEH NPOBOAMUTLCA Y 3MiLlaHi dopmi.

— «BiAMiHHO», MOBHa BiANOBiAb, He MeHLe 90% noTpibHOi iIHdopMaLUii, LLLO BUKOHAHA 3rigAHO 3 BUMOramm
00 PiBHA «yMiHb», (NOBHe, 6e3NOMUIKOBE PO3B’A3yBaHHSA 3aBAaHHSA);

— «pobpe», 4OCTaTHbO MNOBHA BiANOBIAb, HE MeHLWe 75% noTpibHOI iHhopMaLii, WO BUKOHAHA 3rigHo 3
BMMOTaMM A0 PiBHA «yMiHb ab0 € HE3HAYHi HETOYHOCTI (MOoBHE PO3B’A3yBaHHA 3aBAaHHS 3 HE3HAYHUMM
HETOYHOCTAMM);

— «3a/l0Bi/IbHO», HE MOBHa BiANOBiAb, He MeHlWe 50% noTpibHOoi iHdopMaLi, WO BUKOHAHA 3rigHO 3
BUMOTaMN [0 «CTEPEOTUMHOro» PiBHA Ta JeAKi NOMWUAKM (3aBAaHHS BWKOHAHE 3 MEBHUMMU
HeJoNiKamun);

— «He3agoBiNbHOY, BigNOBiAb He BignoBigaeymoBam A0 «3a40BinbHO» — 0 Hanis.

Tabnunuga BignoBigHOCTI peMTUHroBmx 6anis oUiHKaM 3a YHIBEPCUTETCbKOLO LLKANOL0:

Kinekicmes 6anie OuiHKa
100-95 BiamiHHO
94-85 Oyxe pobpe
84-75 [obpe
74-65 3a[0BinbHO
64-60 JocTtaTtHbO
MeHwe 60 He3agoBinbHO
He BMKOHaHi ymoBM J0MYCKY He ponyuweHo

9. [OopaTtkoBa iHpopmauia 3 gucumnniHm (OCBITHLOro KOMNOHEHTA)

* [IUTaHHA, WO BUHOCATLCA HA MOAY/IbHY KOHTPO/IbHY PO60TYy (ab0 Ha TEMaTUYHI KOHTPO/IbHI PO60TH)
HasegeHo y [loaaTKy A;
= [lpuKnag 3aBAaHHA ANA Po3paxyHKOBOi poboTn HaBegeHo y JoaaTky b;



® [IUTaHHS, WO BMHOCATLCA HA EK3aMeH i NPUKAaa ek3ameHaliliHoro 6inety HasegeHo y loaaTky B.

Po6ouy nporpamy HaBuYanbHOI gucumnaiHu (cunabyc):

CknapeHo fokTop ¢i3.-maT. HayK, npodecop, Nopbauyk Bonoanmmnp Mupocnasosuy

YXxBaneHo Kadeapoto mateMaTUUHOi GisnKkM Ta andepeHuianbHUxX pisHAHb (MpoTokoa Ne 11 Big 22 yepBHs 2023 p.)

Moroa)keHo MetoauuHoto Komicieto HH IM3 im. €. O. lMatoHa (npoTokon Ne 12/23 sig 28 yepsHa 2023 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 3MiIHHOT.

Tema 6.1. AndepeHuianbHe YyncieHHs QYHKLIN 6araTbox 3MiHHUX.



3.

4.

5.

6.

7.

8.

9.

JopnatoK b

Mpuknap 3aBgaHHA ANA PO3PaXYHKOBOI po6oTu

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

Po3B’s13aTi MaTpuyHe piBHIHHA

0 2 -1 4 8 2
A= <—2 -1 2 B= <3 2 1
1 -2 -1 1 3 5

MNobyaysatn rpadik yHKU;i :
p =2+ sin2¢
3HANUTM rPaHULLO :

I B-n*-2-n)*
noe (1 —m)* — (1 +n)?

3HaUTU FPaHULLIO :

lim n(vn? + 1 —yn%—1)
n—oo

3HaUTU FPaHMLLO :

3HaUTU FPaHMLLO :
i Vax — 2
im——
X222+ x —V2x

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+cosd;cc
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+35ln2 ’
dx
dx
) ey
20 s



Jdopnatok B

MUTaHHA, WO BUHOCATLCA HA CEMGCTpOBMﬁ KOHTpPO/1b

MHOXMHU, onepaLii Ha4 MHOXWUHaMK, NPUKNAAMN.

®opmyna 6iHOMa (MeTo4 MaTUMATUYHOI IHAYKLT).

lpaHMLA NOCNIAOBHOCTI O3HAYEHHA, NPUKNAAN, EAVHICTD.

OCHOBHi BN1aCTMBOCTI rpaHULLi NOCNiA0BHOCTI (Cymu, pi3HULI, A0OYTKY, YacTKK).

Teopemun npo obmexKeHicTb 36iXKHOT NOCNIA0BHOCTI, NPO Nepexia Ao rpaHuL;i B

HepiBHOCTI.

Teopema nNpo Tpu NOCAIJOBHOCTI.

Teopema npo iCHyBaHHSA rpPaHULi MOHOTOHHOT 0OMeXKeHOoi NoCNiA0BHOCTI.

Yucno e AK rpaHMUA NOCNILOBHOCTI.

BepxHA Ta HUXKHA rpaHULA NOCNIAOBHOCTI O3HAYEHHA Teopema npo ixX

XapaKTepusau,ito.

10.dyHA4aMeHTaNbHICTb NOCAIA0BHOCTI, 4OBECTU PYHAAMEHTANbHICTb 36iXKHOI
NocniA0BHOCTI, KpuTepin Kouwi.

11.03Ha4yeHHA rpaHunui ¢yHKUii B Touui no Kowi Ta no MerHe.

12.04HOCTOPOHHI rpaHuLi GYHKLi, enemMeHTapHi BJIaCTUBOCTI LUX FPaHULb.

13.HecKiH4eHO mani Ta BeNMKi BEIMUYMHMU iX 3B’A30K, MOPIBHAHHA HECKIHYEHO Masnx Ta

BE/IMKMNX BE/INYMH.

vk wnN e

0o N

14.TpaHnuya PyHKLiT X o x—0.
X

15.HenepepBHiCTb GYHKLiT B TOYL, HENEPEeBHICTb CYMMU, Pi3HUL, AO0OYTKY Ta YaCTKN ABOX
bYHKUIN.

16.Mepwa Teopema Benepuirpacca.

17.Apyra Teopema BenepuwTtpacca.

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

19.Po3puBK PyHKLIi, NpUKIaaMm.

20.MaTpwuui, onepauyii Hag4 maTpuuAMN.

21.BM3HaYHUK O3HAYEHHSA Ta 06YNCNAEHHSA, BAACTUBOCTI BU3HAYHMKA.

22.3HaxoaxKeHHA obepHeHOT MmaTpumui Yepe3 anrebpaiyHi 4ONOBHEHHSA Ta 3 4ONOMOrOH0
€N1eMEHTapPHMX NepPeTBOPEHD.

23.MeTopg ayca po3B’A3yBaHHA CUCTEMM NiHIMHUX PIBHAHD.

24.MaTpuyHUIM MeTom, po3B’A3yBaHHA CUCTEMM NiHIMHUX PIBHAHD.

25.MeToa Kpamepa po3B’A3yBaHHA CUCTEMMW NiHIMHUX PiBHAHb.

26.EBKNig0BMI N-MipHMIA NPOCTiP, onepauii Haa BEKTOpPamMM, CKansspHUN AO0OYTOK.

27.TOHATTA NiHIMHOT 3aN1eXHOCTi Ta HE3aNEXHOCTI BEKTOpIB, 6asuc.

28./1iHiHKIM onepaTop, BNACTUBOCTI NiHIMHMX ONepaTopis, NPeAcTaBAEHHA NiHIMHOTO
onepaTtopa B N-MipHOMYNPOCTOPI.

29.MaTpuua nepexogy Bia, ogHoro 6a3smcy Ao iHWoro, 3annucmaTpuL onepaTtopa B
HoBOMY 6a3wuci.

30.PAaKOBMI Ta CTOBNYMKOBUI PaHT MaTPULL, paHT MapuLi.

31.P03B’A3HICTb CUCTEMM NiHIMHUX OAHOPIAHUX PIBHAHb, NPEeACTAB/IEHHA 3arasibHOro
PO3B’A3KY .

32.Teopema KpoHeKepa-Kanenni, npeactaBieHHA 3arasibHOro po3B’A3Ky.



33.BnacHi 3Ha4YeHHA Ta B/IaCHi BEKTOPM NiHIMHOIo onepaTopa iXx 3HaXO4KEeHHSA.

34.KBaapaTuyHi Ta 6iniHinHI dopmMmu NpmnBeaeHHA iX 40 KAHOHIYHOIO BUTNAAY.

35.CKanApHUM Ta BEKTOPHUIM A0OYTOK BEKTOPIB iX 3aCTOCYBaAHHS.

36. 3miwaHun goH6YTOK BEKTOPIB Ta MOro 3aCTOCYBaHHA.

37. 3aranbHe piBHAHHA NPAMOI Ha NNOLWMHI BUBIA 3MICT KOediLLiEHTIB.

38.PiBHAHHA NPAMOI y Bi4pi3Kax Ha OCAX Ta 3 KYyTOBMM KoediLiEHTOM 3HAaXOAKEHHA KyTa
MiX NPAMUMM, YMOBA NepneHanKYIAPHOCTI.

39.HopmanbHe piBHAHHA NPAMOT 3HAXOAKEHHA BiACTaHI Bi4 TOYKM A0 NPAMOI.

40. 3aranbHe piBHAHHA NAOWMHW BMBIA, MOro, 3MIiCT KOediLieHTIB.

41.PiBHAHHA NIOWMHM WO NPOXOANTb Yepe3 TPU TOUKMK, Yepes TOUYKY Ta ABa BEKTOpa.

42 .PiBHAHHA N/IOWMHM B BiApi3Kax HA OCAX, Ta HOPMa/ibHE PIBHAHHA MNAOLWMHMN.

43.PiBHAHHA NPAMOI Y NPOCTOPi AK NepeTUH NAOLWNH, KAHOHIYHE PIBHAHHA NPAMOI.

44.B3aemHe pO3MiLLEHHA NPAMOI Ta NJIOWKUHM Yy NPOCTOPI.

45.KpwuBi gpyroro nopsaaky BUBIA PiBHAHHA eninca, OCHOBHI NapameTpu eninca.

46.lnepbona BUBIA KAHOHIYHOIO PIBHAHHA, OCHOBHI NapameTpu.

47.Mapabona BMBIA KAHOHIYHOIO PiBHAHHA, NApPaMeTpu.

48.MpuseaeHHA A0 KAaHOHIYHOTO BUMNAALY PIBHAHHA KPUBOT APYroro NOpAAKY.

49.MNoBepxHi Apyroro nopAAKY OCHOBHI TUMKM NOBEPXOHb.

50.MoxigHa GYHKL,i B TOYLi O3Ha4YeHHA OCHOBHi BNAaCTUBOCTI.

51.feomeTpUYHUIN Ta MeXaHiYHWUI 3MICT NOXiAHOI.

52.PiBHAHHA AOTMYHOI Ta HOpMai, NiAA0TUYHA Ta NigHOPManb.

53.MoxigHa cknagHoi GyHKUii, noxiaHa GyHKLIT 3a4aHOi HEAABHO.

54.NorapuédmivyHe gudepeHuitoBaHHA, noxigHa GYHKLIi 3a4aHOT NapameTpUyHO.

55.0ndepeHLian, Moro reomeTpuUYHUI 3MiCT, 3aCTOCYBaHHA A0 HabanKeHnx obuncneHsb.

56.MoxigHi BUWOro nopagky GyHKUiN 3a4aHMX ABHO HEABHO Ta MapameTpUYHO.

57.®opmyna /leinbHiua.

58.OndepeHLuian BULLOIro NopAAKY.

59.Teopema Pepma, Ponna ta JlarpaHxa.

60.Teopema Kouwui.

61.HeobxigHa Ta AOCTAaTHA YyMOBA MOHOTOHHOCTI QYHKLUi.

62.Popmyna Tennopa gna mHorouneHa, popmyna Tennopa 3 3a/MWKOBUM YNEHOM Y
dopmi MeaHo.

63.Popmyna Tennopa 3 3a1MWKOBUM YieHOM Yy popmi JlarpaH:Ka.

64.MNepwa Teopema Jlonitana, HacNi4OK 3 Hel.

65.[pyra Teopema Jlonitana Ta HAacNiAOK 3Hel.

66.[0cnigKeHHA GYHKLUIT Ha BUNYKICTb.

67.J10KaNbHUM EKCTPEMYM A0CNIAXKEHHA.

68.3HaXO4KEHHA TOYOK eKCTPeMyMy, AOCTATHI YMOBU €KCTpPEMYMY.

69.To4YKKN NnepernHy, 4OCNIAKEeHHA HA eKCTPeMyM 33 A40MOMOroK CTapLUIMX NOXigHWUX.

70.AcumnTOTU PYHKLiT, 3HAXO4KEHHA aCUMNTOT.

71.DyHKUiT 6araTbox 3MiIHHWX, 3HAXOAXKEHHA NOXiAHOI N0 HANPAMKY, FPaAiEHT.

72.4aCTHHI noxigHi BUCOKOro NopAaKy, yMOBM CniBnaAiHHA 3MilLaHMX NOXiAHMUX.

73.HeobxiaHi yMmOBM NOKaNIbHOTO EKCTPEMYMY, TEOMETPUYHNI 3MICT AndepeHLiany.

74.®opmyna Tennopa ana GyHKLUii 6araTbox 3MiHHUX.

75.[0cTaTHi ym0OBM eKcTpeMymy A1a GYHKLIT ABOX 3MiHHUX.



76.YMOBHUI eKcTpemym PyHKLiA SlarpaHxa.

77 .3Haxo4KeHHA MaKCMMaIbHOro Ta MiHIMaNbHOrO 3Ha4YeHHA B 06.1acTi.

78.MepBicHa QYHKLii 03HaYE€HHA OCHOBHI B/IACTMBOCTI.

79.®opmyna iHTerpyBaHHA 3a YaCTUHAMM B HEBU3HAYEHHOMY iHTerpani.

80.3amiHa 3MiHHUX B HEBU3HAYEHHOMY iHTerpani

81.KomnneKcHi yncna, onepauii Hag KOMNAEKCHUMM Yncnamu, anrebpaiyHa Ta
TPUroHOMeTpPUYHA GOpPMa KOMMNAEKCHOTO YNCAa.

82.PopmynnEnnepa, reomeTpuYHa iHTEpPNpUTaLLia KOMMNIEKCHOrO YMcna

Mepexig, Big anrebpaiyHOi O TPUFOHOMETPUYHOT GOPMM | HaBNAKM.

83.KopiHbn-ro cteneHA 3 KOMMNIEKCHOro Yncna.

84.Teopema besy, HacnigoK 3 Hel.

85.KpaTHi KopeHi, po3Kkaag noNiHOMa Ha He3BiAHI Ha4 NONeM KOMMJIEKCHUX Yncen.

86.Po3knag noniHoma 3 AiNCHUMK KoediLliEHTaMKN HaA, NOJIEM KOMMIEKCHUX YnCen.

dx
Vx? +a?
88.IHTerpyBaHHsienemeHTapHuxapobis 1, 2 Ta 3 Tunis.
89.lHTerpyBaHHAenemeHTapHoOroapoby 4-ro Tuny, pekypeHTHa ¢opmyna.
90.3aranbHa popmyna iHTerpyBaHHAAPODOOBO-paLLiOHaIbHOIPYHKLI.
91.MeTtoa OcTporpaacbKoroiHTerpyBaHHAApPo60BO-paL,ioHaIbHOIPYHKLI.

92.064ncneHHsA iHTerpana J.R(x,ml axX+b m,| ax+b
a;x+b, a;x+b,

87.06uncneHHsa iHTerpana j

93.lHTerpyBaHHAAMPepeHLUianbHorobiHomy 1 Ta 2 - BUNaaokK
94.|HTerpyBaHHAANDEpPEHUiaNbHOrob6iHOMY 3 - 1 BUNaAoK.

&
Jax? +bx+c

96.04KncNeHHA iHTerpana IR(sin X,C0SX)dX .

95.04mncneHHsA iHTerpana .[

97.04ncneHHsA iHTerpana IR(X, Vax? +bx +c)dx .

98.0uuncNeHHs iHTerpana Isin " xcos™ xdx.



MpuKknag eksameHauiitHoro binety

HAL[EOHAJIBHI/II?'I TEXIinHI/Iﬁ VHIBEPCUTET YKPAIHU
«KUIBCHKUU MOJITEXHIYHUU IHCTUTYT imeni ITOPA CIKOPCHKOI' O»

OCBITHRO-KBaTI(hiKAMIHHMIA 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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