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Kadeppa matemaTtuyHOi
$i3nku Ta gudepeHuianbHUxX
piBHAHDb

BULLA MATEMATUKA. HYactuHa 1.

AUDEPEHLUIANBHE YACNEHHA TA IIHIMHA ANITEGPU
Pob6oua nporpama Has4yanbHoi gncumnniim (Cnnabyc)

PiBeHb BMLL,Oi OCBiTH
Fany3b 3HaHb
CneujianbHictb
OcBiTHA nporpama
Cratyc gucumnniim
dopma HaBYaHHA

Pik niarotosKu,
cemecTp

O6¢car aucumunniHm

CemecTtpoBuii
KOHTPO/1b/ KOHTPO/bHI
3axogm

Po3Kknapg 3aHATb

MoBa BUKNagaHHA
IHdopmauis npo
KepiBHUKa Kypcy /
BMK/NagadiB

Po3milLeHHA Kypcy

PeKBi3suTMHaB4Ya/IbHOI AUCLUNNIHM

Mepwuii (6akanaspcokuli)

13 MexaHi4Ha iHxceHepia

132 Mamepiano3Hascmeo

HaHomexHonozii ma komn’tomepHuli dusaliH mamepianie

HopmamusHa

oyHa(OeHHa) (ucmaHuyitiHa/3miwaHa)

1 Kypc, ociHHili cemecmp

Buwamamemamuka. YacmuHa 1.[ugepeHuiansHe YucaeHHa ma airitiHaanzebpa,
1 Kypc, secHaHuii cemecmp

Buwa mamemamuka. YacmuHa 2. IHmezpanbHe YucaeHHA ma ougepeHyianbHi
PiBHAHHA

2 Kypc, OcCiHHili cemecmp

Buw,a mamemamucka. Yacmuna 3. Teopis limogipHocmel ma mamemamuyHa
cmamucmuka

19 kpedumie/570 200uH:

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

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

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

YacmuHa 1: EkzameH/PP, MKP

YacmuHa 2: EkzameH/PP, MKP

Yacmuna 3: ExkzameH/PP, MKP

htth:roz.kpi.ua

YKpaiHcoka

JlekTop:
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MporpamaHaB4YanbHOI AUCLUNAIHN

1. Onuc HaB4YaNbHOI AUCUMNIHMK, iT MeTa, NpeaMeT BUBYAHHSA Ta pe3y1bTaTU HaBYaHHA

He 3Ba)katoum Ha Te, WO MaTeMaTUKa 3apoamniacb Ha CBITaHKY PO3BUTKY UMBINI3aL|ii i € yHAAMEHTaNbHOLO
HayKo0, L0 BMBYAE MOHATTA, OZepKaHi LWAAXOM abCTpakuii ABWLL, peanbHOro CBiTYy, BOHa MOCTIAHO
PO3BMBAETbLCA i OHOBAIOETHCA. TaKMM OHOBJIEHHAAIM CBOFO 4Yacy CTaso BigKpuTTa AndepeHuianbHoro i

iHTErPaNIbHOTO YMCNEHHSA, WO [AN0 NOWTOBX A0 (GOPMYyBaHHA HOBOrO PO3A4iy MATEMATUKM - BULLOI



MaTeEMATMKK, [0 AKOI yBINWAM Teopia AndepeHuianbHUX pPiBHAHb, Teopia OYHKLUiM, aHaniTMYHa Ta
andepeHuitHa reometpia Towo. CbOroAHi BuWA MaTeMaTUKa € ePeKTUBHMUM IHCTPYMEHTapiem
OOCNIAMEHHb Y MPUPOAHMUYMX | TEXHIYHUX HayKaXx, AKMIN 3abe3neydye iX HEBMUHHUIN PO3BUTOK. Y TEXHIYHUX
YHiBEpCUTETaX BMKNAAAHHA AMCUMNNIHM Bula maTtemaTMKa € 060B’A3KOBUM, TaK SIK CMOHYKAE CTYAEHTIB
00 PO3BWUTOK iX iHTENEKTy i 34aTHICTi 40 NOriYHOro MUCNEHHS, PO3B’A3aHHA CKAAA4HWUX Chewiani3oBaHUX
3334 Ta NPaKTUYHKUX Npobaem npodeciMHOT AiANbHOCTI Y HOBITHIX TEXHONOTIAX Ta KOMN' IOTEPHOMY AN3aNHI
MmaTepianis, YMiHHA BUKOPMUCTOBYBATM METOAM MAaTEMATMYHOIO aHasi3y Ta NiHiIMHOI anrebpun B iHKEHEepPHMUX
pO3paxyHKax.

MpeameTom BMBYEHHS AUCUMNAIHM Bulla maTemaTMKa € MeToAM Ta aNropuTMuM po3B’A3yBaHHA 3aaad
aHaniTMYHOI reomeTpii Ta NiHiltHOI anrebpwm, 3acTocyBaHHA ANdepeHLiaNbHOro YAC/IEHHA A0 PO3B’A3yBaHHS
dIi3MYHNX Ta IHKEHEePHUX 33434 a TAKOXK PO3YMIHHA Ta OBrpyHTYBaHHA YMOB BMKOPMUCTAHHA YMCENbHUX
MeTOAiB Y MPUKIALHUX 3a4a4aX.

MeTolo gucumnaiiM  Buwa maTematvka € GOpPMyBaHHA Yy CTYAEHTIB TaKMX MPOrpamMHUX 3arasibHUX
KOMNETEeHTHOCTEeMN AK:

K3.01 3gaTHicTb A0 aBCTPAKTHOrO MUCNEHHS, aHaNi3y Ta CUHTe3y

K3.03 3paTHiCTb BUMTMCA Ta OBONOAIBATU CY4aCHUMM 3HAHHAMM

K3.05 3gaTHicTb NnpuitmaTtn 06rpyHTOBaHI pilleHHA

K3.10 3paTHicTb npautoBaT aBTOHOMHO

B pe3ynbTaTi HaBYaHHA CTYAEHT NOBWHEH BMiTM PO3B’A3yBaTU CUCTEMW NiHIMHWUX PiBHAHb, ONepyBaTh 3
MATPUUAMM Ta iX 3aCTOCYBaHHAMM, BOMOAITM 3HAHHAMMW NPO KPMBI Ta MOBEPXHi Mepwworo Ta ApYyroro
NnopsaAKyY, YMITU BUKOPUCTOBYBATU MeToaM AndepeHeLiabHOro YNCAEHHS ANA PO3B'A3yBaHHA Pi3HOro TUNy
33724 a TaKoX YMIiTM 0B64YMCNIOBATM HEBM3HAYEHI iHTErpasun pisHMX TUMIB Ta 3ara/lioM AEeMOHCTPYBaTU TaKi
NpoOrpamHi pesysnbTaT HaBYAHHA:

MPH 2 3HaTM Ta BMITU BWKOPUCTOBYBATM 3HAHHA GYHAAMEHTANbHUX HAyK, WO ANexaTb BOCHOBI
BiAnoBigHoicneuianisaLii maTepiano3HaBCcTBa, Ha PiBHi, HEOOXiAHOMY ANAAOCATHEHHA HWWX Pe3ynbTaTiB
OCBITHbOI Nporpamm.

MPH 7 Bonogitn HaBUYKamm, AKi 403BONAIOTL NPOAOBIKYBATU BUUTUCA | 0BONOAiIBATUCYHACHUMM 3HAHHAMMU.

2. TMpepekBi3nuTn Ta NOCTPEKBI3UTU AUCLUNAIHK (MicLe B CTPYKTYPHO-/IOTiYHIA CXeMi HaBYaHHA 3a
BigNoOBigHOI OCBITHLOIO NPOrpamolto)

Oucumnnida «Buwa matematmka» BUKNadaeTbesa Ha 6asi NnoBHOT cepeaHboi abo cepeaHboi NpodeciiHoi 0CBiTH.
€0CHOBOIO ANA BUBYEHHA HOPMATMBHUX AMCLUMMIH UMKAY 3arainbHOi i npodecinHoi niaroToBKW. 3HaHHA
OTPMMaHI Mif Yac BUBYEHHA AUCLMMJIHM MOXKYTb OYTU BUKOPUCTaHI AN5 PO3PaxyHKiB y KYpPCOBUX Ta ANNIOMHUX
poboTax Ta npoekTax. AucumnniHa € CcKNagoBo GOPMyBaHHA iHTErpPanbHOi KOMMNETEHTHOCTI MepLloro
(bakanaBpcbKOro) piBHA BULLOT OCBITH.

3. 3micT HaBYaNbHOI gUCUUNNIHU

Po3gin 1. /liHiiHa 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.KoopanHaTtu BeKTopiB. JliHiliHa 3a1eXHiCTb.
Po3ain 3. AHaniTuuHa reomertpis.

Tema 3.1. JliHii nepworo nopsagkKy.

Tema 3.2. JliHii gpyroro nopAaaky.

Tema 3.3 MNoBepPXHi 2-ro NnopAaKy.

Po3ain 4. Bctyn A0 maTeMaTUUYHOrO aHanisy.

Tema 4.1. IpaHMUA YMCNOBOT NOCNIAOBHOCTI.

Tema 4.2. I'paHuLi GyHKLT.



Po3gin 5. AudepeHuianbHe YyncneHHA GyHKLih oaHiET 3MiIHHOI.
Tema 5.1. MoxiaHa.

Tema 5.2. AndepeHuitoBaHHA PyHKLiNOAHIET 3MiIHHOI.

Tema 5.3. AudepeHuian.

Tema 5.4. MNoxigHi Ta agndepeHUiann BULWMX NOPAAKIB.

Tema 5.5. 3acTtocyBaHHA AMdepeHLiaibHOro YNCAEHHA ANs A0CAiAKeHHA GyHKL,i.
Po3ain 6. AudepeHuianbHe uncneHHa GpyHKUiA 6araTbox sMmiHHUX.
Tema 6.1. AndepeHuianbHe yncneHHsa GyHKLiN 6araTbox 3MiHHUX.
Tema 6.2. JocnigKeHHA PyHKLiK 6araTbOX 3MIHHMX HA EKCTPEMYM.
Po3gin 7. KomnneKcHi uncna.

Po3gin 8. HeBu3HaueHuu iHTerpan.

Tema 8.1. HeBM3HauyeHUl iHTerpan.

Tema 8.2. MeToau iHTerpyBaHHA

4. HasuyanbHi matepianu Ta pecypcum

OcHoBHa nitepartypa

1.  [Oy6osuk B. M. Bua matemaTuKa : HaB4.noci6. / B. M. Ay6osuk, I. |. lOpuk. — Kuis : A.C.K., 2005. —
648 c.

2. lpumaniok B. M. Buwa matematvka : Hasd. nocib. : y 2 4. / B. . Fpumaniok, M. M. Kyxapuyk,
B. B. AlciHcbKuit. — Kuis : Binon, 2004. —Y4. 1. —-376 c.

3. KneteHuk . B. C60pHUMK 3a4a4 no aHanutuyeckoi reometpum / O. B. KneteHnk. — Mocksa : Hayka,
1980.-240c.

4, [y6oBuK B.M. Buwa matemaTtuka. 36ipHMK 3a4a4 : Hasy.nocib. / B. M. Ay6osuk, I. I. OpuK. — Kuis :
A.C.K., 2005. - 648 c.

5. MeToanyeckne yKasaHWa K TunoBomy pacyety Nol “BBesieHMe B MaTeMaTUHYECKUM aHanU3 U
anddepeHuManbHoe wucuncneHme ¢GyHKUMM oaHoi nepemeHHoW” / cocT. [aguoHeHko A.f.,
KpacHowanka H. I., Bnagnmuposa A. U. [u ap.]. — Knes : KMK, 1988. — 76c.

6. PacueTHo-rpadpuyeckan pabota “/inHeiiHas anrebpa n aHanuTndeckasa reometpua” / coct. MaHara B. T.,
Kosanb O. A., Hukonaesa P. B., YepegHuyeHko B. 1. — Kues : KIMNK, 1984. — 28 c.

7. MeTogmMyeckne yKasaHUA K TUMNOBOMY pacyeTy “UHTerpanbHoe ucuncneHne oyHKLMU OOHOM
nepemeHHon” / cocrt.: imxosua M. U., MapTbiHeHKo B. C., Tpumaniok B. @. [ ap.]. — Kues : KM,
1987.-50c.

DopatKosa nitepartypa
1. Kosanbuyk b. B. MaTteMaTuuHmMit aHanis : 2 4. / b. B. Kosanbuyk, W. I. WWinka. — JIbBis : BuaasHWumii
ueHTp JIHY imeHilsaHa PpaHka, 2002. —-4. 1. - 270 c.
2. LWKinb M. |. Buwa matemaTuka: EnemeHTH aHaniTMUYHOI reomeTpii. IndepeHuianbHe Ta iHTerpanabHe
yncneHHs GyHKUii ogHiel 3miHHOT / LWKinb M. 1., KonecHuk T. B., Kotnhosa B. M. — Kuis, 1984.

HaB4YanbHUA KOHTEHT
5. MeTtoguKa onaHyBaHHA HaBYa/IbHOI AUCLMNAIHU(OCBITHbOrO KOMMOHEHTA)

5.1. lekuii (72 roanHwm)

Nekuia 1. MaTtpuui. Onepauii Hag maTpuusmun. EnemeHTapHa anrebpa maTpuub: piBHICTb MaTpuULb, A40OYTOK
MaTpULi Ha 4uUCNo, AodaBaHHA MaTpuub OAHOro po3mipy, A06yTOK ABOX MaTpuub, onepauin
TPAHCMNOHYBaHHA. BnactnsocTi 4obyTKy maTpuupb.

NeKkuja 2. Bu3HAYHMKKW. PaHr matpuui. Bu3HauyHMKK. MeToan 3HAXOAXKEHHA BWU3HAYHMKA: PO3KAAL
BM3HAYHMKA MO efiemMeHTam psaaka abo CToBMYMKa; NpaBMAO “AONUCYBAHHA CTOBMYMKIB”; npaBuio
TPUKYTHUMKIB. BNacTMBOCTI BU3SHAYHUKIB. PaHr maTpuui. ObepHeHa maTpuuA.

Nekuja 3. Cuctemun NiHiMHUX anrebpaiyHmx piBHAHb. CUCTEMU NiHiIMHUX anrebpaiyHmx piBHAHb.MeTon
Kpamepa. MaTtpuyHuit cnocib.



NekKuja 4. Teopema KpoHekepa-Kanenni.Metopg, MNayca po3s’A3yBaHHA CUCTEM NiHIMHWUX PiBHAHb. OgHOPIAHI
cucTemu anrebpaivyHuX piBHAHb.

Nekuisa 5. Bektopw. JliHinMHi onepauii Hag BekTopamu. Bektopu. JliHiliHI onepauii Hag BekTopamun. basuc Ta
KoopauHaTH BekTopiB. CKanapHui [06YTOK ABOX BeKTOpiB. BnactmsocTi ckanAapHoro pobyTky. Bupas
cKanapHoro fobyTky Yepes KoopamHaTU. KyT Mix BEKTOpamu.

Nekuia 6. Bektopu. KoopanHatn sekTopiB. JliHIMHA 3aneXHICTb Ta HE3a/eXKHICTb BEKTOPiB. BekTopHMi
[06YTOK ABOX BEKTOPIB. BnactneocTi BekKTOpHOro gobyTtky. MiwaHui obyToK TpbOX BEKTOpPIB. BnactnsocTi
MiwaHoro fobyTtky.KoopamHatu BeKTOpiB. JliHiMHA 3aneXHiCTb Ta He3a/eXHICTb BEKTOpiB. BnacHi uncna i
B/IaCHi BEKTOPMU.

Nekuia 7. NMpama Ha NAOLWMHI.

PisHiBUAUpPIBHAHBNPAMOI  Ha NAOLLUHI. Kyt  mixgBomanpamumm.  YMOBMNAPANENbHOCTI i
nepneHAnKyNapHoOCTINpAMKUX.BiacTaHbBIg TOUKM AONPAMOI.

Nekuia 8. MNnowwuHa B NpocTopi.

3aranbHe pPiBHAHHA NAOLWWMHM Ta MOro AOCNIAKEHHA. PIBHAHHA NNOWMWHM, WO NPOXOAUTb Yepes TPU TOYKM.
PiBHAHHA nNAOWMHK y Bigpi3kax Ha ocAx. Kyt mix pgsoma nnowmHamu. YMOBWM napanenbHocCTi i
nepneHANKYNAPHOCTI ABOX NAOLWMH. BiacTaHb Big TOYKM 40 NNOLWMHM.

Nekuia 9. Mpama ninia B npocTtopi.

PisHi Buan piBHAHb npamoi B npoctopi. Kyt miX BAoma npamumu. YMOBM napanenbHocTi i
NepneHAnKyNapHoOCTI  npaAammx. KyT MK npamoro i NAOWMHOK. YMOBM  nNapanenbHoOCTi i
nepneHANKYAAPHOCTI NPAMOI i NNOLWMHWN.

Nekuija 10. NiHii gpyroro nopsagky. NMoHATTa AiHil gpyroro nopagkKy. Kono. Eninc. Finep6ona. Mapa6ona.
Nekuja 11. NoepxHi npoctopy. LlnniHapKWYHI, KOHiYHI noBepxHi. MoBepxHi 0b6epTy. MiwaHi 3aaavi
AHANITUYHOI reomeTpil.

NeKuia 12. N'paHnua ymcnoBoi NnocnigoBHOCTI. O3HaYeHHA YMCN0BOI NOCAIAO0BHOCTI. paHULA NOCAIAOBHOCTI.
ObmerkeHi i HeobmexkeHi nocnigoBHOCTI. 3b6iXKHI nocnigoBHocTi Ta iX BnactueocTi. Jeaki Tvnu
HEBM3HAYEHOCTEN.

Nekuia 13. MpaHnua oyHKLii. TpaHmMua GyHKLii, BhacTMBOCTI. 3B'A30K HECKIHYEHHO BEAMKUX i HECKIHYEHHO
Manux GyHKLin. OCHOBHI HEBU3HAYEHOCTI.

Nekuia 14, Mepwa BU3HaYHa rpaHunuA. [lpyra BU3HayHa rpaHuLA.

Nekuina 15. NopiBHAHHA HECKIHYEHHO Mannx PyHKLUiA. EKBiBaNeHTHI HECKIHYEHHO Mani QyHKLLT.

Nekuin 16. HenepepBHicTb PyHKUii.BnactnsocTi HenepepBHUX GyHKLUIA. Knacudikauia To4OK po3pusy.
Nekuia 17. MoxigHa ¢yHKuii. MoxigHa. Tabanua noxigHnx. OQHOCTOPOHHI noxigHi. loTMyHa i Hopmanb 4o
KPU1BOI.

Nekuia 18. AndepeHuioBaHHA ¢yHKUiN.MpaBuna AndepeHLUitoBaHHACYMU, Pi3HULI, A0OYTKY Ta 4YacCTKW.
MoxigHa cTanoi, A06yTKycTanoi Ha @yHKUilo, cTeneHeBOi, TPUrOHOMETPUYHUX, MOKA3HUKOBOI i
norapnomiyHoipyHkuit. MNoxiaHacknageHoidyHKujii. MNoxigHadyHKUii, 3agaHoinapameTpuyHo. [loxiaHa
HesBHOI GYHKLT.

Nekuia 19. OudepeHuian ¢yHKUii. O3HaYeHHs, FEOMETPUYHUN Ta MEeXaHiYHMN 3MmicT AudepeHuiana.
BnactusocTi gudepeHuiana. 3actocyBaHHA gudepeHuiana B HabANKEHNX 06UYNCNEHHAX.

Nekujia 20. 3acTocyBaHHA AndepeHLiaibHOro YNCAEHHA ANA A0CNiAKeHHA PYHKLUii. MOHOTOHHICTb QYHKLUT.
EkcTpemym dyHKUii. TOUKM nepernHy. AcumnToTu rpadika GyHKLii.

Nekuia 21. NoxiaHi Ta andepeHuiann BUWMX NopadKiB. MexaHiuHUIA 3micT apyroi noxigHoi. Teopemu
depma, Ponns, Kowi, SlarpaH:Ka.

Nekujia 22. AocnigxeHHs GYHKUIT Ha ekcTpemym. Popmyna Tennopa.

Nekuin 23. Mpasnno Jlonitana. PO3KpUTTA pisHUX TUNiB HEBM3HAYeHOCTEN 3a npasuaom Jlonitans.



Nekuja 24. ®OyHKuUji aekinbkox 3miHHUX (P3). O3HayYeHHs, OCHOBHI NoHATTA. MpaHunuya ®A3. Mobyaosa
obnacTi BU3HaYeHHs GYHKLUITi ABOX 3MiHHMX. YacTUHHI noxiaHi, audepeHuianm.

Nekuia 25. NMosHuit andepeHuian. NoBHMN andepeHUian GyHKLUIT ABOX 3MIHHMX Ta MOro 3aCTOCYBaHHA A0
HabanKeHnx obuncneHb. JudepeHuiann BULMX NOPAAKIB.

Nekuia 26. IHBapiaHTHiCTb dopmm noBHOro amndepeHuiana. MoxigHa cknagHoi ¢yHKLil. MNoxiaHa HeABHO
3agaHoi 13, PiBHAHHA AOTMYHOI NAOLWMHM Ta HOPMaAAi A0 NOBEPXHI.

Nekuia 27. Ekctpemymn GyHKLUIT ABOX 3MiHHMX. HeobxiaHi i AOCTaTHi YyMOBM iCHYBaHHA eKCTpemMasibHUX
3HaYeHb OQYHKLUiT ABOX 3MiHHMX. [OHATTA YMOBHOro ekctpemymy. HaimeHwe Ta Hanbinblwe 3Ha4yeHHA
bYHKLIT ABOX 3MIHHWX B 3aMKHYTi o61acTi.

Nekuia 28. KomnnaekcHi umcna. O3HayeHHA, OCHOBHI NoHATTA. [ii Hag KomnnekcHUmn ducnamm. PisHi
dopmMM KoMNAeKCHOro Yncna. CreneHi yaBHOI ognHML,.

NeKuja 29. Hesn3HaveHu iHTerpan. MoHATTA nepBicHOI PyHKUji. O3HaYeHHA Ta BNAaCTUBOCTI HEBU3HAYEHOTO
iHTerpana. OcHoBHi popmynu iHTerpyBaHHA. MeToau 3BeAeHHsA iHTerpanis 4o TabANYHKX.

Nekuia 30. MeTtoau iHTerpyBaHHA. 3amiHa 3MmiHHOI. MigBeaeHHA nig 3HaK audepeHuiana. IHTerpysaHHA
YacuMHamu.

Nekuia 31. IHTerpyBaHHA BMpa3iB, AKi 3aneXaTb Big KBAaApaTHOro TpuuneHa. |HTerpyBaHHA BMpasiB, AKi
3a/1eXaTb Bif, KBagpaTHOro Tpu4ieHa.

Nekuia 32. IHTerpyBaHHA pauioHanbHux OyHKUiN. Po3knag ApoboBo-palioHanbHOi QyHKUiT Ha cymy
HaMNPOCTILWMX PALiOHANBbHUX PYHKLIN.

Nekuia 33. IHTerpyBaHHA BMPasiB, AKi MIiCTATb TPUrOHOMETPUYHI YHKLi. BMKOpPMCTAaHHA OCHOBHMX
TPUTOHOMETPUUHMX GOpMYA. YHIBEpCasbHA NiACTAHOBKA. 3aMiHa 3MiHHOI.

NeKkuja 34. IHTerpyBaHHA ippauioHanbHUX ¢YHKUiA. TPUrOHOMETPUYHI NiACTAHOBKM B iHTErpanax Bif
ippaLioHanbHUX GYHKLiN.

Nekuia 35. IHTerpan Big andepeHuianbHoro 6iHoma. MMiacTaHOBKKU MNpu iHTErpyBaHHI AndepeHLiaibHOro
6iHoma.

Nekuin 36. NigctaHoBKM Elinepa. Tunu iHTerpanis, Ae 3py4HO BUKOPUCTATK NiacTaHOBKY Einepa.

IHTerpanu, Aki He BUpPaXKatTbCA B eleMeHTaAPHUX QYHKL,iAX.

5.2 MpaKTuuHi 3aHATTA (72 roanHK)

3aHartTta 1. [ii Hag maTtpuuamm.

3aHATTA 2. BU3HAYHUKM MaTPULb Pi3HOT PO3MiPHOCTI, IX 06UYMCNEHHA.

3aHaTTA 3. 3HaxXo4KeHHA obepHeHOoi MmaTpuL,i, po3B’A3aHHA MAaTPUYHUX PIBHAHb.
3aHaTTA 4. PO3B’A3aHHA CUCTEM NIiHIMHUX PiIBHAHb PiISHUMM METOo4aMMU.

3aHATTAa 5. BeKtopu, onepauii Hag BEKTOpamu.

3aHATTA 6. CKaNnApHUIA J0OYTOK BEKTOPIB Ta 3aCTOCYBaHHA MOroO.

3aHATTA 7. BEKTOPHMI Ta MillaHWI1 AOOYTOK BEKTOPIB Ta iX 3aCTOCYBaHHS.

3aHaTTAa 8. [psima Ha NAoWMHI pi3Hi popMK PIBHAHHA NPSAMOI.

3aHATTA 9. MMNowWwMmHa, pi3Hi TMNKM 3a4a4 Ha PiIBHAHHA NAOLWMHN.

3aHATTa 10. PiBHAHHA NpAMOI y NPOCTOpPi Ta 3a4a4i Ha NPAMY Ta NAOLWMHY Y NPOCTOPI.
3aHaTTa 11. Kono, eninc, 3aga4i nos’si3aHi 3 ix piBHAHHAM.

3aHaTTA 12. linepbona Ta napabona, 3a4a4i Ha Lii PiBHAHHS.

3aHATTA 13. NonApHa cMcTema KoopAMHAT Ta PiIBHAHHA KPUBMX B MONIAPHIN CUCTEMI KOOPAUHAT.
3aHATTA 14. NoBepxHi 2-ro nopaaKy 3afadi, ekcnpec KOHTponbHa 1.

3aHATTa 15. [paHnLA NOCNIA0BHOCTI, Pi3HI TUMK 33434 Ha L0 FPaHULLO.

3aHATTA 16. MpaHmuAa PyHKLUi. Pi3Hi BUNaaKn HeBU3HAYeHOCTEN.

3aHATTA 17. 3a4a4i Ha NepLuy Ta APYry BU3HAYHY rPaHULLIO.



3aHATTA 18. HenepepBHICTb PYHKLIT, AOCNIAXKEHHA HA HENepPepBHICTb GYHKLIN.

3aHATTA 19. NopiBHAHHA HECKIHYEHHO ManuX Ta BEJIMKUX BENIUUYMUH.

3aHATTA 20. PO3puMBU PYHKLIN, AOCAIAKEHHA HA TUNN PO3PUBIB.

3aHaTTa 21. AndepeHuitoBaHHA QYHKLIR.

3aHaTTA 22. AndepeHuitoBaHHA GYHKLIN 3a4aHNUX NAapPaMETPUYHO Ta HEABHO.

3aHaTTA 23. 3Haxo4KeHHA audepeHuiany PyHKLiM Ta MOro 3acTocyBaHHS.

3aHATTA 24. NoxigHi BULWLOro NopaaKy, 3HAXOAKEHHSA.

3aHAaTTAa 25. 3actocyBaHHA npasuaa Jlonitana.

3aHATTA 26. 3acTOoCyBaHHA gMdepeHLLiaNbHOIo YACAEHHA ANA A0CAIOKEHHA QYHKLN.

3aHATTA 27. PYHKUT AeKiNbKOX 3MIHHUMX, 3HAX0AKEHHS 061aCTi BUSHAYEHHSA Ta rPaHULpb.

3aHAaTtTa 28. AndepeHuianbHe YncneHHA GyHKLUIT 6aratbox 3MiHHUX, 3HAXOAMKEHHA YaCTUHHUX MNOXiAHUX.
3aHATTA 29. [locnigrKeHHA Ha eKcTpeMyM PyHKLIM ABOX 3MiHHUX, EKCMPec KOHTPOb 2 .

3aHAaTTa 30. KomnaeKcHi yncna, onepauyii Hag KOMNIEKCHUMKM YMCAamMM.

3aHATTA 31. HeBM3HAUYEHHWUI iHTerpan, 3HaXo4KeHHA MeTOAOM NigHeCeHHA Nig, 3HaK AndepeHuiany.
3aHATTA 32. 3aMiHa 3MiIHHMX Ta iHTErpyBaHHA YaCTUHAMM Y HEBU3HAYE€HHOMY iHTerpani.

3aHAaTtTa 33. IHTerpyBaHHA Apob60BO-paL,iOHaNbHUX GYHKLIN.

3aHATTA 34. [HTerpyBaHHA TPUTOHOMETPUYHUX BUPA3IB.

3aHATTA 35. IHTEerpyBaHHA ipauioHanbHUX BUpa3iB.

3aHaTTAa 36. MoaynbHa KOHTPO/IbHA poborTa.

6. CamocrTiitHa po6oTa cTyaeHTa

CamocTinHa poboTa cTyaeHTiB (3aranbHa TpuBanictb 111 roanH) nonarae y:

CamocTiMHOMY OnpautoBaHHI NeKuinHoro martepiany (B pospaxyHky 0,5 roauHa Ha 1 roguHy NeKuinHUX
3aHATb) — BCbOro 36 roauH

Migrotosui A0 NpaKTUYHUX pobiT— BCboro 36 rogmH

Niarotosui 4o MKP - Bcboro 3 roauH

BMKOHaHHI po3paxyHKOBOI po60TM — BCbOro 6 roguH

MigroToBUi 40 CEMECTPOBOro KOHTPOIIO — eK3ameHy — 30 roaunH.

MoniTnKa Ta KOHTPO/b
7. NoniTMKa HaBYaAbHOI ANCUUNAIHM (OCBITHBOrO KOMMNOHEHTA)

[oTpumaHHA nonoxkeHb «Kogekcy yvecti KMl im. Iropa Cikopcbkoro» (po3ainm 2 1a 3)

CniBnpauda cTyaeHTiB y po3B’si3aHHi NpobneMHuUX 3aBAaHb [l03BOJIEHA, ane BiANOBiAi KOXHUA CTYAEHT
3aXMLIAE CaMOCTiMHO. B3aemogis cTyaeHTiB nig 4ac icnuTy KaTeropu4Ho 3abOpOoHAETbCA | byab-AKa Taka
AifNbHICTb Oyae BBa)KaTUCA MOPYLIEHHAM aKaZemiyHoi A06poYecHOCTi 3rigHO NPUHLUNIB YHiBEpPCUTETY
WoAO aKagemiyHoi [A06poyecHOCT.Y 3BMYAMHOMY pexXumi poboTM neKuii Ta NPaKTUYHI 3aHATTA
NpoBOAATLCA B ayauTopiax. Y 3millaHOMY/AMCTaHUIMHOMY pPeXUMi Nnekuii Ta nNpakTU4YHi 3aHATTA
NpPoBOAATLCA Yepe3 NnaThopMm AMUCTaHUiMHOro HaB4aHHA Cikopcbkuii, Meet, ZoomToLlo.

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

MOTOYHMI KOHTPONDb: EKCNPEC-ONUTYBAHHA, ONUTYBAHHA 3@ TEMOIO 3aHATTA, HanucaHHA MKP, BUKOHaHHSA
PP.

KaneHpapHUiA KOHTPONb: NPOBOAMUTLCA ABidi Ha CEMECTP AK MOHITOPUHI MOTOYHOrO CTaHy BMKOHAHHSA
BUMOT cunabycy.

CemecTpOoBMIi KOHTPO/Ib: EK3aMeEH

PeiiTMHroBa cuctema OL,iHIOBaHHA



1. PelTUHr cTyaeHTa 3 AMCUMNAIHW CKNAJAETbCA 3 6aniB, WO OTPMMYIOTbCA 33 2 eKcrnpec-KoHTponi, 1
MOAY/IbHY KOHTPONbHY poboTy, pO3paxyHKOBYy poboTy Ta poboTy Ha NPaKTUYHUX 3aHATTAX.
CemecTpOBUM KOHTPOJIEM € EK3aMeH.

MoToYHMI Ta NiACYMKOBWUIA (CTapTOBMIA) iIHAMBIAYaNbHUIA PEUTUHTU cTyaeHTa (R,.) BU3HAYatoTbCA HA OCHOBI
50-6anbHOI WKanu ouiHIOBaHHA 32 popmynoo

R=Ryp + Ry + Ryp + Rprp

2. KpwuTepiit 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. BUKOHGHHA po3paxyHKoeoi pobomu

- TBOpYE BMKOHaHHA poboTt — 25 banis;

- poboTy BMKOHaHa 3 He3HauyHumM Hegonikamu — 20 banis;

- poboTy BUKOHaHO 3 NeBHUMU NomuUaKamun — 15 6anis;

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

2.3. EKcnpec koHmpons no 1 6any;
2.4. ModynbHa KoHmposbeHa poboma 5 6anis.

3. YMOBM NO3UTMBHOI MeEPLIOrO KaNeHOAPHOro KOHTPOAK € po3B’A3aHHA He meHwe 50 % ekcnpec
KOHTPO/10. YMOBOI MO3UTUBHOIO APYroro KajseHAapHOro KOHTPOIKO € Po3B’sA3aHHAHE He meHle 50 %
eKCrpec KOHTPONHO.

YMOBOIO A0NYCKY 4,0 €K3aMeHY € CEMECTPOBUIA PENTUHT He MmeHLwe 60 % .

5. EsameHauitHnit 6inet cknagaetbca 3 3 TEOPETUYHUX Ta 6 NPAKTUYHUX 3aBAaHb, Ha MiAroTOBKY

BiABOAMTbLCA 2 FOAMHM , EK3AaMEH NPOBOAMUTLCA Y 3MilaHi dopmi.

— «BiAMiHHO», noBHa BignoBiab, He MeHwe 90% noTpi6HOI iHPOpmaLii, WO BMKOHaHA 3rigHO 3
BMMOraMu A0 PiBHA «yMiHb», (NOBHe, 6e3noMuIKoBe pPO3B’A3yBaHHSA 3aBAaAHHSA);

— «pobpe», 4OCTAaTHLO MOBHA BiANOBIAb, HE MeHLUe 75% noTpibHOI iHpopmaLlii, Lo BUKOHAHa 3rigHo 3
BUMOTaMN [0 PiBHA «yMiHb abo € He3HayHi HeTo4yHoCTi (noBHe pO3B’A3yBaHHS 3aBAaHHA 3
HEe3HAYHUMU HETOYHOCTAMM);

— «3a/10Bi/IbHO», HE MOBHa BiANOBiAb, He MeHLle 50% noTpibHOoI iHdopMmaLi, WO BUKOHAHA 3rigHO 3
BMMOraMM [0 «CTEPEOTUMNHOro» pPiBHA Ta AOeAKi NMOMWIKM (3aBAaHHA BUKOHaHE 3 MNEBHUMM
HeaoniKamun);

— «He3afoBifIbHOY, BiANOBIAb He BignoBigaeymoBam A0 «3a40BinbHO» — 0 Ganis.

Tabnuga BignoBiaAHOCTI peMTUHroBMx 6aniB OLiHKaM 33 YHIBEPCUTETCbKOIO LLKaN0I0:

Kinbkicme 6anie OuiHKa
100-95 BiamiHHO
94-85 Oyxe pobpe
84-75 [obpe
74-65 3ap0BinbHO
64-60 JocTaTHbO
MeHwe 60 HesagoBinbHO
He BMKOHaAHi ymOBM A0NYCKY He ponyweHo




9. [OopaTtkosa iHpopmauia 3 gucumnaiHm (OCBIiTHLOro KOMNOHEHTA)

* [IUTaHHA, WO BUHOCATLCSA HA MOAY/IbHY KOHTPO/IbHY Po60Ty (ab0 Ha TEMaTUYHI KOHTPO/IbHI Ppo60TH)
HaseaeHo y [loaatky A;

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

* [IMTaHHA, WO BUHOCATLCA HA €K3aMeH i NPUKNAA, eK3ameHaLiiHoro 6inety HasegeHo y [loaaTky B.

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

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

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




AopaTtoK A

Ha moaynbHY KOHTPONIbHY BUHOCATLCA 3aBAAHHA 3 TaKUX TEM :

Tema 1.1. MaTtpuu,i. BU3HauHMKN.

Tema 1.2. Cuctemm NiHIMHUX PiBHAHD.

Tema 3.1. Kpusi nepLuoro nopaaky.

Tema 3.2. Kpusi gpyroro nopasaky.

Tema 4.2. TpaHuu,i GyHKLI.

Tema 5.2. AndepeHuitoBaHHA GYHKLIN 0AHIET 3MIHHOI.

Tema 6.1. AndepeHuianbHe YncneHHa GyHKLI 6araTbox 3MiHHUX.



Mpuknapg 3aBgaHHA ANA PO3PaXyHKOBOI po6oTu
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AdopatoK B

MUTaHHA, WO BUHOCATLCA HA CeMECTpOBMﬁ KOHTPO/1b

MHOXWHU, onepayii Hag, MHOXWUHAMU, NPUKAALMN.

dopmyna 6iHOMa (MeToL MAaTUMATUYHOI IHAYKLLT).

lpaHMLA NOCNIJOBHOCTI O3HAYEHHA, MPUKNAAN, EQMHICTD.

OCHOBHi B1aCTUBOCTI rpaHULL NOCNiA0BHOCTI (cymu, pisHULI, A0OYTKY, YaCcTKK).

Teopemu npo obmexKeHicTb 36iXKHOT NOCNIA0BHOCTI, NPO Nepexia A0 rpaHuL; B

HepiBHOCTI.

Teopema Npo Tpu NOCNIJOBHOCTI.

Teopema npo iCHyBaHHSA rpaHULi MOHOTOHHOT 06MeXKeHOoi NOCNiA0BHOCTI.

Yucno e AK rpaHmMuUA NOCNiAOBHOCTI.

BepxHA Ta HUXKHA rpaHULA NOCNIAOBHOCTI O3HAYEHHA Teopema npo X

XapaKTepun3auito.

10.dyHAaMeHTaNbHICTb NOCAIA0BHOCTI, 4OBECTU PYHAAMEHTANbHICTb 36iXKHOI
NocnifoBHOCTI, KpuTepin Kouwi.

11.03HaueHHA rpaHunui PyHKUii B Touli no Kowi Ta no MenHe.

12.04HOCTOPOHHI rpaHuLi GYHKLi, enemeHTapHi B1IaCTUBOCTI LIUX FPaHULb.

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

BE/IMKMNX BE/INYMH.

vk wnN e

0o N

14.TpaHnuAa GyHKuUii X o x—0.
X

15.HenepepBHiCTb GYHKLIiT B TOYLi, HENEPEBHICTb CYMMU, Pi3HULI, A0OYTKY Ta YaCTKN ABOX
bYHKUIN.

16.Mepwa Teopema Benepuirpacca.

17.Apyra Teopema BenepwTpacca.

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

19.Po3punBK PyHKLIi, npuKIaaMm.

20.MaTpwuui, onepauii Hag maTpUuAMN.

21.BM3HaYHUK O03HaAYEeHHSA Ta 06YNCNEHHSA, BAACTUBOCTI BU3HAYHMKA.

22.3HaxoaxKeHHA 0bepHeHOT maTpuLi Yepe3 anrebpaiyHi 4ONOBHEHHS Ta 3 4ONOMOroH
€N1eMEHTaPHMX NepPEeTBOPEHD.

23.MeTopg ayca po3B’sa3yBaHHA CUCTEMM NiHIMHUX PIBHAHD.

24.MaTpuUyHU MmeTom, po3B’A3yBaHHA CUCTEMM NiHIMHNX PIBHAHD.

25.MeToa Kpamepa po3B’A3yBaHHA CUCTEMMW NiHIMHUX PiBHAHb.

26.EBKNig0BUI N-MipHMI NPOCTip, onepau,ii Haa BEKTOpamu, CKaNspHUN A0OYTOK.

27.MOHATTA NiHIMHOT 3aN1eXHOCTi Ta HE3aNEXHOCTI BEKTOpIB, Hasuc.

28./1iHiHMM onepaTop, BNACTUBOCTI NiHIMHMX oNepaTopis, NpeAcTaBAEHHA NiHINHOTO
onepaTtopa B N-MipHOMYNPOCTOPI.

29.MaTpuua nepexoay Big, ogHoro 6a3mcy Ao iHWOoro, 3annucmaTpuL onepatopa B
HoBOMY 6a3wuci.

30.PAaKoBMM Ta CTOBMNYMKOBUIA PaHT MATPULL, paHT MapuLi.

31.P0o3B’A3HICTb CUCTEMMU NiHIMHUX OAHOPIAHUX PIBHAHb, NPeACcTaBAEeHHSA 3ara/ibHOro
PO3B’A3KY .

32.Teopema KpoHeKepa-Kanenni, npeactaBieHHA 3arasibHOro po3B’A3KY.



33.BnacHi 3Ha4YeHHA Ta B/IaCHi BEKTOPM NIiHIMHOro onepaTopa iX 3HaXOAKEHHS.

34.KBaapaTuyHi Ta 6iniHinHIi dopmu NnpmnBeaeHHA iX 40 KAHOHIYHOTO BUTNAAY.

35.CKanApHUM Ta BEKTOPHUI A0OYTOK BEKTOPIB iX 3aCTOCYBaHHH.

36. 3miwaHun oH6YTOK BEKTOPIB Ta MOro 3aCTOCYBaHHA.

37. 3aranbHe piBHAHHA NPAMOI Ha NJOWMHI BUBIA, 3MICT KOediLi€eHTIB.

38.PiBHAHHA NPAMOI Y BiApi3Kax Ha OCAX Ta 3 KYTOBMM KoediLLiEHTOM 3HAaXOAKEHHA KyTa
MiX NPAMUMMU, YMOBA NeprneHanKYyIAPHOCTI.

39.HopmanbHe piBHAHHA NPAMOI 3HAXOAKEHHA BiACTaHI Big TOYKM 40 NPAMOI.

40. 3aranbHe piBHAHHA NAOLWMHM BMBIA, MOTro, 3MiCT Koeil,iEHTIB.

41.PiBHAHHA NNOWMHM WO NPOXOANTb Yepes TPU TOUKM, Yepes TOUKY Ta ABa BEKTOpPaA.

42 .PiBHAHHA N/IOWMWHM B BiApi3Kax Ha OCAX, Ta HOPMabHE PiIBHAHHA NJIOWMHMN.

43.PiBHAHHA NPAMOI Y NPOCTOPI AK NepeTUH NAOLWMNH, KAaHOHIYHE PIBHAHHA NPAMOI.

44.B3aemMHe po3MiLEeHHA NPAMOI Ta NAOLWMWHN Y NPOCTOPI.

45.KpuBi gpyroro nopsaaKy BUBIA PiIBHAHHA eninca, OCHOBHI NapameTpu eninca.

46.lnepbona BUBIA KAHOHIYHOTO PIBHAHHA, OCHOBHI NapameTpu.

47.Mapabona BMBIA KAHOHIYHOIO PiBHAHHA, NApPaMeTpu.

48.MpuBeaeHHA A0 KaHOHIYHOMO BUrA4Y PIBHAHHA KPUBOT APYroro nopaaky.

49.MNoBepxHi Apyroro nopAAKY OCHOBHI TUNM NOBEPXOHb.

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

51.feomeTpUYHUIN Ta MeXaHiYHWUI 3MICT NOXiAHOI.

52.PiBHAHHA AOTMYHOI Ta HOPMani, NiAA0TUYHA Ta NigHOPManb.

53.MoxigHa cknagHoi GyHKUii, noxigHa GYHKLIT 3a4aHOT HEABHO.

54.NorapnédmiyHe gudepeHuitoBaHHA, NoxigHa GYHKLIi 3a4aHOT NapameTpUyHoO.

55.0ndepeHnLuian, Moro reomeTpUYHUIM 3MiCT, 3aCTOCYBaHHA A0 HabamKkeHnx obuncneHo.

56.MoxigHi BULWOro nopagKy GyHKLiN 3a4aHMX ABHO HEABHO Ta MapaMeTPUYHO.

57.®opmyna NleibHiua.

58.0ndepeHLian BULLOIo NOPAAKY.

59.Teopema Pepma, Ponna ta JlarpaHxa.

60.Teopema Kouwui.

61.HeobxigHa Ta AOCTAaTHA YyMOBA MOHOTOHHOCTI QYHKLi.

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

63.Popmyna Tennopa 3 3aNMWKOBUM YieHOM Yy popmi JlarpaHixa.

64.lMepLwa Teopema Jlonitana, HacNiAoK 3 Hel.

65.[pyra Teopema Jlonitana Ta HacNiAoK 3Hel.

66.[0cnigKeHHA GYHKLUIT Ha BUNYKICTb.

67.J/10KaNIbHUM EKCTPEMYM A0CNIAXKEHHA.

68.3HaxX04KEHHA TOYOK eKCTPeEMYMY, A,0CTAaTHI YMOBU EKCTpeMyMmy.

69.TO4YKKN NnepernHy, 4OCNIAKEeHHA HA eKCTPeMyM 33 A0MOMOroH CTapLIMX NOXigHWUX.

70.AcumnTOoTH PYHKLiT, 3HAXO4KEHHA aCUMMTOT.

71.DyHKUiT 6araTbox 3MiHHUX, 3HAaXOAKEHHS NOXiAHOI NO HaNPAMKY, rPafi€HT.

72.4aCTHHI noxigHi BUCOKOro NopaAaKy, yMOBM CniBNaAiHHA 3MilLaHMX NOXiAHUX.

73.HeobxiaHi yMmOBM NOKa/NIbHOTO EKCTPEMYMY, FEOMETPUYHUIM 3MICT AndepeHLiiany.

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

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



76.YMOBHUIN eKcTpemym PyHKLUiA SlarpaHxa.

77 .3Haxo4KeHHA MaKCMMaibHOro Ta MiHIMaIbHOrO 3Ha4YeHHA B 061acCTi.

78.MepBicHa QYHKLii 03HaYEeHHA OCHOBHI BN1aCTMBOCTI.

79.®opmyna iHTerpyBaHHA 32 YaCTUHaMM B HEBU3HAYEHHOMY iHTerpani.

80.3amiHa 3MiHHUX B HEBU3HAYEHHOMY iHTerpani

81.KomnneKcHi uncna, onepauii Hag KOMNAEKCHUMM Yncnamu, anrebpaivyHa Ta
TPUroHomeTpmnyHa GopmMa KOMMNAEKCHOTO Yncna.

82.PopmynnEnnepa, reomeTpmuYHa iHTEpPNpPUTaLLiA KOMMNIEKCHOTO YMcAa

MNepexig, Big anrebpaiyHoOi A0 TPUTOHOMETPUYHOT GOPMM | HAaBNAKW.

83.KopiHbn-ro cteneHA 3 KOMMNAEKCHOro Yncnaa.

84.Teopema besy, HacnigokK 3 Hel.

85.KpaTHi KopeHi, po3Kiag, NnoNiHOMa Ha He3BiAHI HA4 NONeM KOMMJIEKCHUX Yncen.

86.Po3Kknag noniHoma 3 AiNCHUMM KoediLLiEHTaMKN HaA, NOJIEM KOMMJIEKCHUX YMCen.

dx
Vx? +a?
88.IHTerpyBaHHsAenemeHTapHUxApobis 1, 2 Ta 3 Tunis.
89.lHTerpyBaHHAenemeHTapHOroapoby 4-ro Tuny, pekypeHTHa ¢popmyna.
90.3aranbHa popmyna iHTerpyBaHHAAP0OOBO-paLLiOHaIbHOIPYHKLI.
91.MeTtoa OcTporpaacbKoroiHTerpyBaHHAApo60BO-paL,ioHaIbHOIPYHKLI.

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

87.064mncneHHsA iHTerpana J-

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

&
Jax? +bx+c

96.04mncneHHA iHTerpana IR(sin X,C0sX)dx .

95.04mncneHHA iHTerpana I

97.04ncneHHA iHTerpana JAR(X,\/ax2 +bx +c)dx .

98.0u4uMcneHHs iHTerpana Isin " xcos™ xdx.



MpuKknag eksameHauiiHoro binety

HAL[}OHAJH)HI/H‘/JI TEXIiH‘—IHI/II‘/JI VHIBEPCUTET YKPAIHU
«KUIBCHKUU MOJITEXHIYHUN IHCTUTYT imeni ITOPS CIKOPCHKOI' O»

OCBITHRO-KBaITI (hiKAMITHIIA PiBEHb__OaKaIaBp

Hampsim miaroroBku Matepiano3HaBCTBO
CrenianpHicTh___132 MaTtepiano3HaBcTBO cemectp 1
Kpenutuuit Moayin Buma mateMaruka. yactuna 1. JludepeniiaipHeynciae s Ta JiHiiiHa aareopa

EK3AMEHAIIMHUHA BUIET Ne 1

... Sin X
1. I'paanusg dyukmi —— . ko X—0 (3 goBeaeHHAM).
X

2. PIBHSIHHS IUIOMIMHM V BIAPI3KAX HA OCIX, HOPMAJILHE DIBHAHHS IUIONIHUHU.

3. 3araigpHa hopMyIiia IHTErPYBAHHS JIPOOOBO-pAIIOHAIBHOT (DYHKITII.

4. 3anaui.

1. 3HanTH :
1
lim x%e*’

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

e (LLLY),6 121D e L1 2D e, (L323)

3. Hanmcatu ¢popmyiny Teitnopa 4-ro nopsaky, opu x, =4 y =+/x

4. 3HaTHOOECPHEHYMATPHIIIO 10

2 7 3
3 9 4].
1 5 3
Su= ln(;)I[OBecm moaz—u + u _ 0.
Jx24+y? > ox2 T 9y?

a4
sin*x dx
6. O0uuciIuTH f

cosbx
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