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BULLA MATEMATUKA. 1. AUPEPEHUIA/IbHE YAC/TEHHA TA

NIHINHA ANTEGPA
Pob6oua nporpama HaBuyanbHoi gucumnninm (Cnnabyc)
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13 MexaHi4Ha iHxceHepis

136 Memanypeia

Komn’rtomepu3zoeaHi npoyecu naumms

HopmamusHa

0YHa(deHHa) (BucmaHuiliHa/3miwaHa)

1 Kypc, ociHHili cemecmp

Buwamamemamuka 1. AughepeHuyianbHe YucaeHHA ma niHiliHa anzebpa

1 Kypc, secHAHuUlI cemecmp

Buwa mamemamuka 2. IHmezpansHe YucneHHa ma oudepeHyiansHi pisHAHHSA
2 Kypc, oCiHHili cemecmp

Buwa mamemamucka 3. Teopia limosipHocmeli

15,5 kpedumie/465 200uH:

YacmuHa 1: 7 kpedumu/210 200uH: nekyii — 54 200; npakmuyHi 3aHAMms 72 200;
CPC — 84 200;

YacmuHa 2: 4,5 Kpedumie/135 200uH: neKyii — 36 200; NpakmMuy4Hi 3aHAMmMsaA — 54
200; CPC — 45 200;

YacmuHa 3: 4,0 Kpedumu/120 200uHu: nekyii — 36 200; npaKmu4Hi 3aHaAmms — 54
200; CPC — 30 200

YacmuHa 1: EkzameH/PP, MKP

YacmuHa 2: EkzameH/PP, MKP

YacmuHa 3: EkzameH/PP, MKP
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MporpamaHaB4yanbHOI AUCLUNIHU

1. Onwuc HaB4YaNbHOI AUCUMNIHMK, iT MeTa, NpeaMeT BUBYAHHSA Ta pe3y/bTaTU HaBYaHHA

He 3BaxKatoum Ha Te, WO mMaTemaTUKa 3apoamnaacb Ha CBITAHKY PO3BUTKY LUMBINI3aL|i i € pyHAAMEHTANbHOLO
HayKo0, L0 BMBYAE MOHATTA, OZep’KaHi LAAXOM abCTpakuii ABWLL, peanbHOro CBiTYy, BOHa MOCTIAHO
PO3BMBAETbLCA i OHOBAIOETHCA. TaKMM OHOBJIEHHAM CBOFO 4acy CTaso0 BigKpuTTa AudepeHuianbHoro i
iHTErPaNIbHOTO YMCNEHHSA, WO [aN0 NOWTOBX A0 (GOPMYyBaHHA HOBOFO PO3A4iy MATEMATUKM - BULLOI

MaTeEMATMKK, [0 AKOI YBIMWAKW Teopia AundepeHuianbHUX PpiBHAHb, Teopia OYyHKLUiM, aHaniTM4YHa Ta



andepeHuitHa reomeTpisa Towo. CbOroaHi BMLWA MaTeEMATUKA € ePEKTUBHMUM iIHCTPYMEHTAPIEM A0CNIAKEHHD
Yy NPUPOAHMUMNX | TEXHIYHUX HayKaX, AKMI 3abe3neyye iXx HEBMUHHUI PO3BUTOK. Y TEXHIYHUX YHiBEpCUTETAX
BUKNAZaHHA AMCUMNNIHM Bula maTemaTuKa € 000B'A3KOBMM, TaK fK CMOHYKAa€E CTYAEHTIB 40 PO3BUTOK iX
iHTENEKTY i 34aTHICTi 4O NOrYHOro MUCNEHHSA, PO3B’A3aHHA CKNAaAHUX CNeLiani3oBaHMX 33434 Ta NPAKTUYHUX
npobnem npodecinHoi AiANbHOCTI Y HOBITHIX TEXHOOFIAX Ta KOMN' IOTEPHOMY AM3aliHi MaTepianis, yMiHHA
BMKOPWCTOBYBATU METOAMN MAaTEMATMUYHOTO aHaNi3y Ta NiHIMHOI anrebpu B iHXXeHEePHUX PO3pPaxyHKax.
MpeameTom BMBYEHHA AMCUMNAIHM Bula maTemaTMKa € MeToau Ta aNropuTtMu po3B’A3yBaHHA 3ajad
aHaNiTUYHOI reomeTpii Ta NiHiHOI anrebpwm, 3acTocyBaHHA ANdEPEHLiaNbHOIO YAC/IEHHA 4,0 PO3B’A3YBAHHSA
Gi3NYHUX Ta iHXEHEepPHMX 33434 a TaKOX PO3YMiHHA Ta OBrpyHTYBaHHA YMOB BMKOPUCTAHHA YMCENBbHUX
MeTOAiB Y NPUKNAAHUX 3a4a4aXx.

MeToto gucumnniim  Buwa matematvka € GOpPMYBaHHA Yy CTYAEHTIB TaKMX MPOrpamHUX 3arasibHUX
KOMMNEeTEeHTHOCTEN fAK:

3K.12 3paTHicTb reHepyBaTH HOBI igei (KpeaTuBHICTb)

3K.3 3paTHIiCTb CAaMOCTIMHO BYMTUCA TA OBOJIOAiIBATU CyYaCHUMM 3HAHHAMM

3K.13 3gaTHicTb NnpMiMmaTh 06rpyHTOBAHI pilLeHHSA

3K.14 3aaTHicTb NaHYBaTK Ta YNPaBAATU YacoOM

B pe3ynbTaTi HaBYaHHA CTYAEHT NOBWHEH BMiTM PO3B’A3yBaTU CUCTEMW NiHIMHWUX PiBHAHb, ONepyBaTh 3
MATPULAMM Ta IX 3aCTOCYBAHHAMM, BONOAITU 3HAHHAMM MPO KPMBI Ta NOBEPXHI NEPLLIOro Ta 4pYroro nopaaky,
YMIiTU BUKOPUCTOBYBATU MeToaMN audepeHeLiaibHOro YUCNEHHA ANA PO3B’A3yBaHHA Pi3HOro TMNy 3a4ay a
TAKOX YMITU 06YMCAIOBATM HEBU3HAYEHI IHTErPanM PisHUX TUMIB Ta 3araloM AEMOHCTPYBATH Taki NPOrpamHi
pe3ynbTaTh HaBYaHHA:

MP 02 KoHuenTtyanbHi 3HaHHA i PO3yMiHHA PyHOAAMEHTaNbHMX HAyK, WO JiekaTb B OCHOBI BiAgnoOBiAHOI
cneuianisauii meTanypris, Ha piBHi, HEOOXiAHOMY ANA AOCATHEHHS IHLWNX PE3y/1bTaTiB OCBITHLOI NpoOrpamm.
MP 06 BmiHHA 06MpaTy i 3acTocoByBaTU NPUAATHI TUMOBI METOAN AOC/IAKEHb (aHaNITUYHI, PO3PaXYHKOBI,
MOZAENOBAHHA, EKCMepPEMEHTAbHI); NPAaBU/IbHO IHTEPNPETYBATU PE3YNLTATU TaKMUX AOCAIAKEHD Ta POOUTH
BUCHOBKMW.

2. TMpepeKBi3nuTU Ta NOCTPEKBI3UTU AUCLUNAIHK (MicLe B CTPYKTYPHO-NOriYHiA CXemMi HaBY4aHHA 3a
BigNoOBigHO OCBITHLOIO NPOrpamolto)

Oucumnnida «Buwa matematmka» BUKNadaeTbes Ha 6asi NnoBHOT cepeaHboi abo cepeaHboi NpodeciiMHoi ocBiTH.
€ OCHOBOW ANA BMBYEHHA HOPMATUBHMUX AUCUMNAIH UMKAY 3arafibHoi i npodecinHoi niarotoBkM. 3HaHHA
OTPMMaHI Nif Yac BUBYEHHA ANUCLMMNIHM MOXKYTb OYTM BUKOPUCTaHI ANA PO3PAXYHKIB Y KYPCOBMX Ta AUNAOMHMUX
poboTax Ta npoekTax. AucumnniHa € CcKNagoBo GopMyBaHHA iHTErpasbHOI KOMMETEHTHOCTI NepLioro
(bakanaBpCcbKOro) piBHA BULLOT OCBITH.

3. 3micT HaBYaNbHOI gUCUUNNIHU

Po3gin 1. /liHiliHa anre6pa.

Tema 1.1. MaTtpuui. BU3HauHUKW.

Tema 1.2. Cuctemu NiHIMHUX PiBHAHb.

Po3ain 2.BeKTopHa anrebpa.

Tema 2.1. Bektopwu. JliHilHi onepau,ii Hag BEKTOpamm.

Tema 2.2. Bektopu. KoopanHaty BekTopiB. JliHiHa 3aneXHicTb.
Po3gin 3. AHaniTuyHa reomertpis.

Tema 3.1. JliHii nepworo nopsagKy.

Tema 3.2. JliHii gpyroro nopAaaky.

Tema 3.3 MNoBepXHi 2-ro NnopAaKy.

Po3ain 4. Bctyn A0 maTeMaTUUYHOro aHanisy.

Tema 4.1. IpaHMuA YMCNOBOT NOCNIAOBHOCTI.

Tema 4.2. IpaHuui dyHKL,T.

Po3gin 5. AudepeHuianbHe uncneHHA GyHKLiA OfHIET 3MiIHHOI.



Tema 5.1. MNMoxigHa.

Tema 5.2. indepeHruitoBaHHA PYHKLiN 0aHIET 3MIHHOT.

Tema 5.3. AndepeHuian.

Tema 5.4. MNoxigHi Ta agndepeHUiann BULWMX NOPAAKIB.

Tema 5.5. 3acTtocyBaHHA AMdepeHLiaibHOro YNCAEHHA ANs AoCAiaKeHHA GyHKL,i.
Po3ain 6. AudepeHuianbHe uncneHHa GpyHKUiA 6araTtbox smiHHUX.
Tema 6.1. AndepeHuianbHe YncneHHsa GyHKLUIN 6aratbox 3MiHHUX.
Tema 6.2. JocnigKeHHA PyHKLIiA 6araTbOX 3MIHHMX HA EKCTPEMYM.
Po3gin 7. KomnneKcHi uncna.

Po3gin 8. HeBu3HaueHuu iHTerpan.

Tema 8.1. HeBM3HayeHUI iHTerpan.

Tema 8.2. MeToau iHTerpyBaHHA

4. HasuyanbHi maTtepianu 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 matematvKka : HaBd. nocib. : y 2 4. / B. M. Mpumaniok, M. M. Kyxapuyk,
B. B. AciHcbKknin. — Kuis : Binon, 2004.-4. 1. - 376 c.

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

4, Ay6oBuK 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 “BBeseHMe B MaTeMaTUHYECKUM aHanAU3 U
anddepeHuManbHoe wcuncieHre JyHKUMKM oaHoi nepemeHHoW” / cocT. laguoHeHko A.f.,
KpacHowanka H. I., Bnagnmuposa A. U. [u ap.]. — Knes : KMK, 1988. — 76c.

6. PacueTHo-rpadpuyeckan pabota “/iInHeiHas anrebpa n aHanuTu4Yeckasa reometpua” / coct. MaHara B. T.,
Kosanb O. A., Hukonaesa P. B., YepegHuuyeHko B. 1. — Kues : KINK, 1984. — 28 c.

7. MeTogmMyeckne yKasaHUA K TUMNOBOMY pacyeTy “UHTerpanbHoe ucuncneHne oyHKLMU OOHOM

~ 0

nepemeHHoin” / coct.: inxosua M. N., MapTbiHeHKo B. C., Tpumantiok B. @. [n ap.]. — Kmes : KMK, 1987. —
50 c.

DopatKosa nitepatypa

1. Kosanbuyk b. B. MaTeMaTuuHmMit 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 aHaniTMYHOI reomeTpii. IndepeHuianbHe Ta iHTerpanbHe
yncneHHs GyHKUii ogHiel 3miHHOT / LWLKinb M. 1., KonecHuk T. B., Kotnhosa B. M. — Kuis, 1984.

HaB4YanbHUA KOHTEHT
5. MeTtoguKa onaHyBaHHA HaB4Ya/IbHOI AUCUMNAIHU(OCBITHBOrO KOMMOHEHTA)

5.1. lekuii (72 roanHwm)

Nekuia 1. MaTtpuui. Onepauii Hag maTpuusmu. EnemeHTapHa anrebpa matpuub: pPiBHICTb MaTpULUb, 4OOYTOK
MaTpULi Ha 4uUCNo, AoJaBaHHA MaTpuub OAHOro po3mipy, A06yTOK ABOX MaTpuub, onepauin
TPAHCNOHYBaHHA. BnactnsocTi 406yTKY maTpuup.

Nekuia 2. BuM3HA4YHMKK. PaHr matpuui. BusHauyHMKM. MeToau 3HaAXOOKEHHA BW3HAYHWKA: PO3KAAL
BM3HAYHMKA MO efiemMeHTam psaaka abo CToBNYMKa; NpaBMAO “AONUCYBAHHA CTOBMYMKIB”; npaBuio
TPUKYTHUKIB. BNacTMBOCTI BU3SHAYHUKIB. PaHr maTpuui. ObepHeHa maTpuuA.

Nekuja 3. Cuctemun NiHiMHUX anrebpaiyHmx piBHAHb. CUCTEMU NiHIMHUX anrebpaiyHmx piBHAHb.MeTona
Kpamepa. MatpuyHuit cnocib.

Nekuis 4. Teopema KpoHekepa-Kanenni.Metog lNayca po3s’A3yBaHHA CUCTEM NiHIMHUX PiBHAHb. OAHOPIAHI
cuctemm anrebpaiyHux piBHAHb.



Nekuja 5. Bektopw. JliHiMHI onepauii Hag BekTopamu. Bektopu. JliHilMHIi onepauii Hag BekTopamu. basuc Ta
KoopauHatTM BeKTopiB. CKanApHui A06yTOK ABOX BeKTOpiB. BnactmsocTi ckanApHoro pobyTtky. Bupas
cKanapHoro fobyTky yepes KoopaMHaTU. KyT MixK BEKTOpamu.

Nekuia 6. Bektopu. KoopanHatn sekTopiB. JliHIMHA 3aneXHICTb Ta HE3aNEKHICTb BEKTOPIB. BeKTopHMi
[06YTOK ABOX BEKTOPIB. BnactneocTti BeKTopHOro AobyTKy. MiwaHuii obyTOK TpboX BEKTOpPIB. BnactneocTi
MiwaHoro gobyTtKy.KoopanHat BeKTopiB. JliHiliHA 3aneXHiCTb Ta He3aNeXKHiCTb BeKTopiB. BnacHi umcna i
B/IaCHi BEKTOPMU.

NekKuia 7. MpAama Ha NAOLWMHI.

PisHiBUAMpiBHAHBNPAMOI  Ha NAOLLUHI. Kyt  migBomanpammmu.  YMOBMNAPANENbHOCTI i
nepneHANKYyNAapHOCTINPAMUX.BigcTaHbBIg TOUKKM AONPAMOI.

Nekuia 8. MNMnowwHa B NpocTopi.

3aranbHe PiBHAHHA NAOWMHKW Ta MOro AOCAIAKEHHS. PIBHAHHA MOWMHY, WO NPOXOANTb Yepes TPU TOUKM.
PiBHAHHA nAOWMHK Yy Bigpiskax Ha ocAax. KyT mixK gBoma naowMHamu. YMOBWM MapanenbHoCTi i
nepneHANKYNAPHOCTI ABOX NAOLWMH. BiacTaHb Big TOYKM 40 NAOLWMHW.

Nekuia 9. Mpama niHia B npocTtopi.

PisHi Buan piBHAHb nNpAmoi B npoctopi. Kyt MmiK BAOMa npamumn. YMOBWM MNapanenbHocTi i
nepneHANKYNAPHOCTI NPAMMX. KyT MidXK NpAMOI0 | NAOWMHOK. YMOBU NapanenbHOCTi i nepneHaAnKyNapHOCTI
NPAMOI | NNOLWMHMN.

Nekuisa 10. Ninii apyroro nopsaaxy. MoHATTS ninii gpyroro nopsaaxy. Kono. Eninc. Flinepbona. Napabona.
Nekuja 11. NoBepxHi npocTopy. LlnniHApWYHI, KOHIYHI noBepxHi. NMoBepxHi 06epTy. MilwaHi 3aaavi
AHANITUYHOI reomeTpil.

NeKuia 12. N'paHnua ymcnoBoi NocnigoBHOCTI. O3HaYeHHA YMCN0BOI NOCAIAO0BHOCTI. paHULA NOCAIAOBHOCTI.
ObmexkeHi i HeobmerkeHi nocnigoBHOCTI. 36iXHI nocnigoBHOCTI Ta X BAacTMBOCTI. [eAaki Tunu
HEeBM3HAYEHOCTEN.

Nekuia 13. MpaHnua yHKLi. TpaHmMua GyHKUii, BhacTMBOCTI. 3B'A30K HECKIHYEHHO BEIMKUX | HECKIHYUEHHO
Manux ¢yHKLUiA. OCHOBHI HEBU3HAYEHOCTI.

Nekuia 14. MNMepwa BM3Ha4YHa rpaHnuAa. [lpyra BU3Ha4YHa rpaHuuA.

Nekuja 15. HenepepBHicTb ¢yHKLii.BnacTnBocTi HenepepBHUX GYHKLiN. Knacudikauia To4oK po3pusy.
Nekuia 16. MoxiaHa ¢yHKuUii. MoxigHa. Tabanua noxigHnx. OAHOCTOPOHHI NoxiaHi. loTnyHa i Hopmanb a0
KpU1BOI.

Nekuia 17. OndepeHuitoBaHHA ¢yHKUIN.MMpaBuna andepeHLUitoBaHHACYMM, Pi3HULI, AOOYTKY Ta 4YacCTKW.
MoxigHa cTanoi, Ao06yTKycTanoi Ha @QyHKUilo, cTeneHeBOi, TPUrOHOMETPUYHUX, MOKA3HUKOBOI i
norapmnpmiyHoidyHKuin. MoxiaHacknageHoipyHKLii. [MoxiaHadyHKLUii, 3apaHoinapameTpuyHo. [loxigHa
HeABHOT QYHKLLT.

Nekuia 18. AudepeHuian ¢yHKUii. O3HaUeHHA, reOMETPUYHUI Ta MeXaHiYHMIN 3micT gudepeHuiana.
BnactueocTi andepeHuiana. 3actocyBaHHA gndepeHLiana B HAbAMXKEHNX 0BYNCNEHHAX.

Nekuina 19. 3acTocyBaHHs aMdepeHLUianbHOro YACAEHHA ANA AocnigxKeHHA GyHKLUii. MOHOTOHHICTb QyHKLT.
EkcTpemym PyHKLi. TOUKM nepernHy. AcumnTtoTu rpadika GyHKLi.

Nekuin 20. MoxigHi Ta gudepeHuianu BULLMX NOPAAKIB. MexaHiuHWI 3micT gpyroi noxiaHoi. Teopemu Pepma,
Ponnsa, Kowi, JlarpaH:«a.

NekKuja 21. Npasuno Jlonitana. PO3KpUTTA pisHUX TUNIB HEBU3HAYeHOCTeN 3a Npasuaom Jlonitana.

Nekuja 24. OyHKUiT aekinbkox 3MiHHMX (PA3). O3HayeHHA, OCHOBHI NOHATTA. MpaHunus ®A3. Mobyaosa
061acTi BU3Ha4YeHHs GQYHKL,ii ABOX 3MiHHMX. YacTUHHI noxiaHi, audepeHuianm.



NekKuja 25. EkcTpemymun GyHKLUiT ABOX 3MiHHMX. HeobxigHi i AOCTaTHI YMOBM iCHYBAHHA eKCTpeManbHUX
3HaYeHb OQYHKLUiT ABOX 3MiHHMX. [OHATTA YMOBHOro ekctpemymy. HavimeHwe Ta Hanbinblwe 3HavyeHHA
dYHKUiT ABOX 3MiIHHMX B 3aMKHYTI o61acTi.

Nekuia 26. HeBusHaveHu iHTerpan. MoHATTA NnepsicHOi QYHKLii. O3HaYeHHA Ta BNACTUBOCTi HEBU3HAYEHOTO
iHTerpana. OcHoBHi popmynu iHTerpyBaHHA. MeToam 3BeAeHHA iHTerpanis 40 TabANYHUX.

Nekuia 27. Metoam iHTerpyBaHHA. 3amiHa 3miHHOI. MigBegeHHA nig 3HaK andepeHuiana. IHTerpyBaHHA
yacMHamK, IHTerpyBaHHA pauioHanbHUX ¢YyHKUIA. Po3knag ApoboBo-pauioHanbHOI QYHKUiT Ha cymy

HaMNPOCTILWMX PALiOHANbHUX PYHKLN.

5.2 MpaKTtnuHi 3aHATTA (72 roanHK)

3aHAaTTAa 1.
3aHATTA 2.
3aHAaTTa 3.
3aHAaTTa 4.
3aHATTA 5.
3aHATTA 6.
3aHAaTTAa 7.
3aHAaTTA 8.
3aHATTA 9.

3aHaTTa 10.
3aHAaTTa 11.
3aHAaTTAa 12.
3aHAaTTa 13.
3aHAaTTa 14.
3aHAaTTa 15.
3aHATTA 16.
3aHAaTTa 17.
3aHATTA 18.
3aHAaTTa 19.
3aHaTTa 20.
3aHAaTTa 21.
3aHATTA 22.

3aHAaTTAa 23

3aHATTA 24.
3aHAaTTa 25.
3aHATTA 26.
3aHAaTTa 27.
3aHATTA 28.
3aHAaTTAa 29.
3aHartTa 30.
3aHAaTTa 31.
3aHAaTTa 32.
3aHAaTTa 33.
3aHATTA 34.
3aHAaTTa 35.
3aHATTA 36.

Aii Hag maTpuuamu.

BW3HAYHMKM MaTpuLb Pi3HOT pO3MipHOCTI, iX 06YMCNeHHA.

3Haxoa)KeHHs o6epHeHOoT MaTpuL,i, pO3B’A3aHHA MaTPUYHUX PIBHAHD.
Po3B’A3aHHA CUCTEM NiHIMHWUX PIBHAHb Pi3HUMU METOAAMM.

BeKTopwu, onepau,ii Hag BeKTOpamu.

CKanApHUIM A,06YTOK BEKTOPIB Ta 3aCTOCYBaHHA MOTO.

BeKTOpHUI Ta MiwaHuMi f06YTOK BEKTOPIB Ta iX 3aCTOCYBaHHSA.

MpAMa Ha NAOWMHI Pi3Hi popMU PIBHAHHA NPAMOI.

MnowmHa, pi3Hi TMNM 33434 Ha PiBHAHHA NJIOWMHN.

PiBHAHHA NpAMOI y NpOCTOpi Ta 3a43a4i Ha NPAMY Ta NAOLWMHY Y NPOCTOPI.
Kono, eninc, 3agadi nos’sa3aHi 3 ix piBHAHHAM.

lnepb6ona Ta napabona, 3agayi Ha Ui PiBHAHHA.

MonsapHa cMctema KOOPAMHAT Ta PIBHAHHA KPUBKUX B MONAPHIA CUCTEMi KOOpAMHaT.
MoBepxHi 2-ro nopaAAKy 3a4adi, eKcnpec KOHTPOAbHa 1.

pPaHMUA NOCAIAOBHOCTI, Pi3Hi TMNKX 33434 HA L0 rpaHuLto.

IpaHnuA PyHKLIT. Pi3Hi BUNagKn HEBU3HAYEHOCTEN.

3apavi Ha nepuly Ta ApYry BU3HAYHY FpaHULo.

HenepepBHicTb PpyHKL,i, AOCNiAXKEHHA HA HENEPEPBHICTb GYHKL,iN.
MopiBHAHHA HECKIHYEHHO MaJINX Ta BEJIMKUX BEJINYMH.

Po3puBu GYHKLN, AOCNIAKEHHA HA TUNUX PO3PUBIB.

OndepeHruitoBaHHA PyHKLM.

OndepeHuitoBaHHA PyHKLUiM 3a4aHMX NAapaMETPUYHO Ta HEABHO.

. 3HaxoaKeHHA andepeHuiany GyHKLi Ta MOro 3acTocyBaHHS.

MoxigHi BULWOro NOpAAKY, 3HAXOAKEHHA.

3acTtocyBaHHA npasuaa flonitana.

3acTocyBaHHA andepeHLiabHOro YUC/IEHHA ANA AOCAIAKEHHA QYHKLUIN.
PyHKUIT AEKiNbKOX 3MIHHMX, 3HaX04KeHHA 061aCTi BU3HAYEHHS Ta rpaHuULpb.

JocnigrKeHHA Ha eKCTpeMyM GYHKLIN ABOX 3MIHHMUX, eKCpPec KOHTPO/b 2 .
KomnneKcHi uncna, onepauyii Hag KOMNIEKCHUMU YMCNAMMU.

3amiHa 3MiHHUX Ta iIHTerpyBaHHA YaCTUHAMW Y HEBM3HAYEHHOMY iHTerpani.
IHTerpyBaHHA Ap060BO-paLLiOHAaNbHUX QYHKLLINA.

IHTerpyBaHHA TPUrOHOMETPUYHUX BUPA3iB.

IHTEerpyBaHHA ipauioHanbHUX BUpPa3iB.

MopaynbHa KOHTpoAbHaA poboTa.

OndepeHuianbHe yncneHHa GyHKUii 6araTbox 3MiHHMX, 3HAXOAKEHHA YAaCTUHHMX NOXigHUX.

HeBM3HaYeHHUI iHTerpan, 3HaxoAKeHHA METOA0M MNiAHEeceHHA Nif 3HaK andepeHLiany.



6. CamocrTiiiHa poboTa cTyaeHTa

CamocTiitHa poboTa cTyAeHTiB (3arafbHa TPMBaNicTb 48 roanH) NonArae y:

CamocTiMHOMY onpaLltoBaHHI NeKuUinHOro matepiany (B po3paxyHKy 0,37 rogmMHa Ha 1 roguHy nekuiiHuUx
3aHATb) — BCboro 20 rogmH

Migrotosui 40 NpaKTUYHUX pobiT— BCboro 45 rognH

Migrotosui 4o MKP - Bcboro 3 roauH

BMKOHaHHI po3paxyHKOBOI po60TM — BCbOTo 6 rogmH

MigroTtosui 4O CEMECTPOBOro KOHTPOAIO — ek3ameHy — 30 roamH.

MoniTMKa Ta KOHTPO/Ib
7. MoniTMKa HaBYANbHOI AUCLUNIHU (OCBITHBOrO KOMMOHEHTA)

[oTpumaHHA nonoxeHb «Kogekcy yecti KMl im. Irops Cikopcbkoro» (po3ainun 2 Ta 3)

CniBnpayA cTyAeHTIB Yy po3B’A3aHHI NpobnemHMx 3aBAaHb A03BOJIEHA, ane BiANOBIAi KOXHWUIN CTYAEHT
3aXMLLAE CaMOCTIMHO. B3aemogia cTyaeHTiB nig, Yac icnuTy KaTeropuyHo 3abopoHAETbCA i Oyab-AKa Taka
AiANbHICTb byae BBaXKaTUCA MOPYLUEHHAM akagemiyHoi AobpoyecHOCTi 3rigHO NPUHUMMIB YHiBEPCUTETY
LLLOA0 aKafeMiYHOT 0bpoyecHOCTI.Y 3BU4anHOMY pexkMmi poboTU NeKLii Ta NPaKTUYHI 3aHATTA NPOBOAATLCA
B ayauTopiax. Y 3miwaHOMy/AUCTaHUIMHOMY pPeXXMMIi NeKuii Ta NpaKTUYHi 3aHATTA NPOBOAATLCA Yepes
nnatdopmMmu AncTaHUiiHoro HaB4yaHHA Cikopcbkuin, Meet, Zoom ToLL0.

8. BuAM KOHTPOAIO Ta PEUTUHIOBA CUCTEMA OLiHIOBAaHHA pe3y/bTaTiB HaBY4aHHA (PCO)

MOTOYHMIA KOHTPONDb: EKCNPEC-ONUTYBAHHA, ONUTYBAHHA 3@ TEMOI 3aHATTA, HanucaHHA MKP, BUKOHaHHA
PP.

KaneHpapHUiA KOHTPOIb: NPOBOAUTLCA ABIYI HA CEMECTP AK MOHITOPUHT NOTOYHOFO CTaHY BUKOHAHHA BUMOT
cunabycy.

CemecTpOBMi1 KOHTPO/Ib: EK3aMEH

PeTUHroBa cMcTeMa OL,iHIOBAHHA

1. PeWTUHr CTyAeHTa 3 AUCUUNAIHK CKNadaeTbecsa 3 6anis, WO OTPUMYIOTBCA 3@ 2 eKCnpec-KoHTponi, 1
MOJY/IbHY KOHTPOJIbHY POBOTY, pO3paxyHKoOBY PobOTy Ta pob0TYy Ha NPaKTUYHUX 3aHATTAX. CemecTpoBUM
KOHTPOJIEM € EK3aMEH.

MoToYHMI Ta NiACYMKOBWUI (CTapTOBUIA) iHAMBIAYaNbHUIA PEUTUHTU cTyaeHTa (R,) BU3HAYatoTbCA HA OCHOBI
50-6anbHOI WKaAW ouiHOBaHHA 33 GopMyoto

R:=Ryp + R + Rup + Rorp

2. Kpwutepiii HapaxyBaHHs 6anis
2.1. Poboma Ha NPpaKMU4YHUX 3GHAMMSAX
- aKTuBHa TBOpYa pobota — 0,5 6anu;
- naigHa poboTta—0,3 6an;
- nacusHa pobota — 0 banis.

2.2. BUKOHGHHA po3paxyHKoeoi pobomu
- TBOpYE BMKOHaHHA poboTt — 25 banis;

- poboTy BMKOHaHa 3 He3Ha4YHUMM Hegonikamu — 20 banis;

- poboTy BUKOHAHO 3 NeBHUMU NOmMUAKaMK — 15 6anis;

- poboTy He 3apaxoBaHO (3aBAaHHA He BUKOHaHe abo € rpybi nomunaku) — 0 6anis.
2.3. EKcnpec KoHmposs no 1 6any;
2.4. ModynbHa KoHmposabHa poboma 5 6anis.



3. YMOBM NO3UTUBHOI NEPLLIOTO KaJIeHAAPHOrO KOHTPOJIO € PO3B’A3aHHA He MeHLwe 50 % eKcnpec KOHTPOtO.
YMOBOI MO3UTMBHOIO APYroro KaneHAapHOro KOHTPOJ0 € po3B’A3aHHAHE He meHwe 50 % ekcnpec
KOHTPOAIO.

4. YMOBOIO A0MNYCKY A0 EK3aMEHY € CEMECTPOBUM PeNTUHT He meHwwe 60 %.

5. E3ameHauiliHuii 6ineT cKnagaetbca 3 3 TEOPETUYHMX Ta 6 MPAKTUYHWUX 3aBAaHb, Ha NifrOTOBKY
BiABOAMTbLCA 2 FOAMHM , EK3aMEH NPOBOAMTLCA Y 3MilaHi Gopmi.

— «BiAMIHHO», NOBHa BiANOBiAb, He MeHwWwe 90% noTpibHOoI iHPpopMaLLii, Lo BUKOHaHA 3rigHO 3 BUMOrammu
[0 piBHA «yMiHb», (NOBHe, 6e3noMuikoBe po3B’A3yBaHHA 3aBAAHHSA);

— «pobpe», 4OCTAaTHbO NOBHa BiANOBIAb, HE MeHLe 75% noTpibHoi iHbopMmaLii, WO BMKOHAHA 3rigHo 3
BMMOTraMu A0 PiBHA «yMiHb ab0 € HE3HaYHi HETOYHOCTI (MOBHE PO3B’A3yBaHHA 3aBAAHHA 3 HE3HAYHMMMU
HETOYHOCTAMM);

— «3a40BiNbHO», He NOBHa BianoBsigb, He meHwe 50% noTpibHOI iHPpopMaLii, WO BMKOHAHA 3rigHO 3
BMMOraMM [0 «CTEPEOTUMNHOro» piBHA Ta AeAKi MNOMWAKM (3aBAAaHHA BUKOHaHE 3 NEeBHUMM
HeJoniKamun);

— «He3adoBi/fIbHOY, BiANOBIAb He BignoBigacymoBam A0 «3a40BinbHO» — 0 6anis.

Tabnnuga BignoBigHOCTI peMTUHroBmx 6aniB OLUiHKaM 3a YHIBEPCUTETCbKOIO LLKANOI0:

Kinekicme 6anie OyiHka
100-95 BiamiHHO
94-85 Jyxe pobpe
84-75 [obpe
74-65 3ap0BinbHO
64-60 JocTtaTtHbO
MeHwe 60 He3agoBinbHO
He BMKOHaHI yMOBM 40MNYCKY He ponyweHo

9. [OopaTtkosa iHpopmauin 3 gucumnniHm (OCBiTHbOro KOMNOHEHTA)

*  [IUTaHHA, WO BUHOCATLCA HA MOAY/IbHY KOHTPO/IbHY pob60Ty (ab0 Ha TEMaTUYHI KOHTPO/IbHI Ppo60TH)
HaseaeHo y [loaatky A;

* [lpuknag 3aBAaHHA 414 pO3pPaxyHKoBOi poboTu HaseaeHo y [loaaTky b;

* [IMTaHHA, WO BUHOCATLCA HA €K3aMEHT i NPUKAAL eK3ameHauinHoro 6inety HasegeHo y loaaTky B.

Po6ouy nporpamy HaBuYanbHOI gucuuniinm (cunabyc):
CknageHo goktop ¢i3.-maT. HayK, npodecop, Nopbavyk Bonoanmup Mupocnasosuy

YxBaneHo Kadeapoto matemaTnuHoi ¢isukn Ta audepeHuianbHUX piBHAHb (NpoTokona Ne 9 Bia 7 avnHa 2022 p.)

NoropeHo MeToauuHoto Komicieto HH IM3 im. €. O. MaToHa (npoTtokona Ne 10/22 sig 10 avnHa 2022 p.)




AopaTtoK A

Ha moaynbHY KOHTPONIbHY BUHOCATLCA 3aBAAHHA 3 TAaKMX TEM

Tema 1.1. MaTtpuu,i. BU3HauHMKN.

Tema 1.2. CucTtemm NiHIMHUX PiBHAHb.

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.
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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, EQUNHICTD.

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

Teopemu npo obmexKeHicTb 36iXKHOT NOCNIA0BHOCTI, PO Nepexia A0 rpaHuLi B

HepiBHOCTI.

Teopema Npo Tpu NOCNIJOBHOCTI.

Teopema nNpo iCHyBaHHA rPaHKUL MOHOTOHHOI 06MeXKeHOi NoCNiA0BHOCTI.

Yucno e AK rpaHmMuUA NOCNiAOBHOCTI.

BepxHA Ta HUXKHA rpaHULA NOCNIAOBHOCTI O3HAYEHHA Teopema npo X

XapaKTepusauito.

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

11.03HayeHHA rpaHmui ¢yHKUii B Touli no Kowi Ta no MenHe.

12.04HOCTOPOHHI rpaHuLi GYHKLi, enemeHTapHi B1IaCTUBOCTI LIUX FPaHULb.

13.HecKiH4eHO mani Ta BeNMKi BEIMUYMHMU iX 3B’A30K, NOPIBHAHHA 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 BenepwTtpacca.

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

19.Po3punBK PyHKLIi, npuKIaaMm.

20.MaTpwuui, onepauii Hag4 maTpUyAMM.

21.BM3HaYHUK O03HaAYEeHHSA Ta 06YNCNEHHSA, BAACTUBOCTI BU3HAYHMKA.

22.3HaxoaxKeHHA obepHeHOoT MaTpuui Yepes anrebpaiyHi 4ONOBHEHHA Ta 3 AOMNOMOTO0
€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, CKanapHUN A0OYTOK.

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

28./1iHiHMIM onepaTop, BNACTUBOCTI NiHIMHMX onepaTopiB, NpeAcTaBAEeHHA NiHINHOTO
onepaTtopa B N-MipHOMYNPOCTOPI.

29.MaTpuua nepexony Big, ogHoro 6a3smcy Ao iHWoro, 3anncmaTpuLL onepaTtopa B
HoBOMY 6a3wuci.

30.PAaKoBMM Ta CTOBMNYMKOBUIA PaHT MATPULL, paHT MapuLi.

31.P0o3B’A3HICTb CMCTEMMU NiHIMHUX OAHOPIAHUX PIBHAHb, NPEACTaB/NEHHA 3ara/ibHOro
PO3B’A3KY .

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



33.BnacHi 3Ha4YeHHA Ta B/IaCHi BEKTOPM NiHIMHOro onepaTopa iX 3HaXOAXKEHHS.

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

35.CKanApHUIM Ta BEKTOPHUI A0OYTOK BEKTOPIB iX 3aCTOCYBaHHA.

36. 3miwaHun oH6YTOK BEKTOPIB Ta MOro 3aCTOCYBaHHA.

37. 3aranbHe piBHAHHSA NPAMOI Ha NNOWMHI BUBIA 3MICT KOediLLiEHTIB.

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

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 HOPMaibHE PIBHAHHA MNAOLWMHU.

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

44.B3aemHe po3MilEeHHA NPAMOI Ta NJIOWKWHM Yy NPOCTOpI.

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

46.linepbona BUBIA KAHOHIYHOTO PIBHAHHA, OCHOBHI NapameTpu.

47.Mapabona BMBIA KAHOHIYHOIO PiBHAHHA, NApPaMeTpu.

48.MpuBeaeHHA A0 KaHOHIYHOMO BUrNAAY PIBHAHHA KPUBOT APYroro NopAaaKy.

49.MNoBepxHi Apyroro nopAAKY OCHOBHI TUNM NOBEPXOHb.

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

51.feomMeTpUYHUIN Ta MeXaHiYHWUI 3MiCT NOXiAHOI.

52.PiBHAHHA AOTMYHOI Ta HOPMani, NiAA0TUYHA Ta NigHOPManb.

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

54.NorapnédmiyHe gudepeHuitoBaHHA, NoxigHa GYHKLIi 3a4aHOT NapameTpUyHoO.

55.0ndepeHnLuian, Moro reomeTpuUYHUIM 3MiCT, 3aCTOCYBaHHA A0 HabamKeHnx obuncneHo.

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

57.®opmyna NleibHiua.

58.0ndepeHLian BULLOIro NOpPAAKY.

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/IMWKOBUM 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 O0CNiAXKEHHA.

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

69.TO4YKKN NnepernHy, 4OCNIAKEeHHA HA eKCTPeMyM 33 A0MOMOror CTapLLMX NOXigHWUX.

70.AcumnTOoTH PYHKLiT, 3HAXO4KEHHA aCUMMTOT.

71.DyHKUiT 6araTbox 3MiHHUX, 3HAaXOAKEHHSA NOXiAHOI N0 HaNPAMKY, FPadi€HT.

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

73.HeobxiaHi yMmOBM NOKa/NIbHOTO EKCTPEMYMY, TEOMETPUYHUIM 3MICT AndepeHL;iany.

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

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



76.YMOBHUM eKcTpemym PyHKLiA JlarpaHKa.

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 KOMMJIEKCHUMM Yncnamu, anrebpaivyHa Ta
TPUroHomeTpmnyHa GopmMa KOMMNAEKCHOTO Yncna.

82.PopmynnEnnepa, reomeTpmuYHa iHTEpPNPUTaLLiA KOMMJIEKCHOTO YMcAa

MNepexig, Big anrebpaiyHoOi A0 TPUTOHOMETPUYHOT GOPMM | HAaBNAKW.

83.KopiHbn-ro cteneHA 3 KOMNAEKCHOro Yncna.

84.Teopema besy, HacnigokK 3 Hel.

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

86.Po3Kknag noniHoma 3 AinCHUMM KoediLiEHTaMKN HaA, NOJIEM KOMMNJIEKCHUX 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 VKPAIHU
«KUIBCHKUU MOJITEXHIYHUN IHCTUTYT imeni ITOPS CIKOPCHKOI' O»

OCBITHRO-KBaITI (hiKAMITHIIA PiBEHb__OaKaIaBp

Hampsim miaroroBku MerTanypris
CrenianpHicTh___136 MeTanypris cemectp 1
Kpenutnuit Mmogymns Buma maremaruka. 1./ludepennianpHeuncieHHs Ta JiHiiiHa anrebpa

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 IPOOOBO-pAIIOHAIBHOT (hYHKIII.

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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