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BULLA MATEMATUKA. 1. AUPEPEHUIAIbHE YHUC/NTEHHA TA
NIHIUHA ANTEBPA
Pob6oua nporpama HaB4YanbHOI ancuunaiim (Cunabyc)

PiseHb BULLOI OCBiTH
Fanysb 3HaHb
CneuianbHictb
OcBiTHA nporpama
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Po3knap 3aHATb
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Po3milLeHHA Kypcy

PeKBi3auTMHaB4Ya/bHOI AUCLUNNIHN
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Komn’rtomepu3zosaHi npoyecu numms

HopmamusHa

oYHa(deHHa) (AucmaHyiliHa/3miwaHa)

1 Kypc, ociHHili cemecmp

Buwamamemamuka 1. AugpepeHyianbHe YucaeHHA ma niHiliHa aneebpa

1 Kypc, secHAHuUlI cemecmp

Buwa mamemamuka 2. IHmezpansHe YucneHHa ma oudepeHyianbHi pisHAHHSA

2 Kypc, oCiHHili cemecmp

Buwa mamemamucka 3. Teopia limosipHocmeli

15 kpedumie/450 200uH:

YacmuHa 1: 6 kpedumu/180 200uH: nekyii — 54 200; npakmuyHi 3aHAMms 54 200;
CPC—-72 200;

YacmuHa 2: 5 kpedumie/150 200uH: nekyii — 36 200; npakmMu4Hi 3aHamms — 54
200; CPC — 60 200;

YacmuHa 3: 4,0 kpedumu/120 200uHu: nekyii — 36 200; npaKkmu4Hi 3aHamms — 54
200; CPC — 30 200

YacmuHa 1: EkzameH/PP, MKP

YacmuHa 2: EkzameH/PP, MKP

YacmuHa 3: EksameH/PP, MKP
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Campus

MporpamaHaB4YanbHOI AUCUUNIIHU

1. Onuc HaB4YaNbHOI AUCUMNIHMK, iT MeTa, NpeaMeT BUBYAHHA Ta pe3y/ibTaTu HaBYaHHA

He 3Ba)Katoum Ha Te, WO MaTemMaTUKa 3apoamniach Ha CBITaHKY PO3BUTKY UMBINI3aL|ii i € yHAAMEHTabHOLO
HAyKoo, WO BMBYAE MOHATTA, OZEpKaHi LWAAXOM abCTpakuii ABWLL, peanbHOro CBiTYy, BOHa MOCTIAHO
PO3BMBAETLCA i OHOBAIOETHCA. 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, aHaniTMYHA Ta

andepeHuinHa reomeTpia Towo. CboroaHi BULLA MaTeMaTMKa € ePEKTUBHMUM IHCTPYMEHTAPIEM AOCNIAKEHHb



Yy NPUPOAHMYUMNX | TEXHIYHUX HayKax, AKMM 3abe3neyye iXx HEBMMHHUIA PO3BUTOK. Y TEXHIYHUX YHiBEPCUTETAX
BUKNAAAHHS AMCUMNAiHM Buwa matematmka € 060B’A3KOBMM, TaK fAK CMOHYKA€E CTYAEHTIB A0 PO3BUTOK iX
iHTENeKTY i 34aTHICTi 40 IONIYHOro MUC/IEHHS, PO3B’A3aHHA CKAaAHUX creuianizoBaHMX 3a4a4 Ta NPaKTUYHUX
npo6naem npodeciMHOoi AiANbHOCTI Y HOBITHIX TEXHOIOTIAX Ta KOMN'IOTEPHOMY AM3alHI MaTepianis, YMiHHA
BMKOPWCTOBYBATU METOAM MAaTEMATMUYHOTO aHaNi3y Ta NiHIMHOI anrebpu B iHXXeHepPHUX PO3paxyHKax.
MpepmeTom BMBYEHHA AUCUMNAIHM Bua maTemaTvka € MeToaM Ta aaropuTMmM po3B’A3yBaHHA 3ajad
aHaNiTMYHOT reomeTpii Ta NiHiMHOI anrebpun, 3acTocyBaHHA AMdepPEHLIaNbHOro YNCNEHHA A0 PO3B’A3yBaHHSA
dI3MYHUX Ta IHXXEHEePHUX 33434 a TAKOXK PO3YMIHHA Ta OBrpyHTYBaHHA YMOB BMKOPWUCTAHHA YMCENbHUX
MeToAiB Y NPUKNAAHUX 3a4a4ax.

MeToto gucumnninm  Buwa matematvka € GOpPMyBaHHA Yy CTYAEHTIB TaKMX MPOrpamMHUX 3arasibHUX
KOMMNETEeHTHOCTe AK:

3K.12 3paTHicTb reHepyBaTU HOBI iAei (KpeaTUBHICTb)

3K.03 34aTHICTb CAaMOCTIMHO BYMTMCA T OBOIOAIBATM Cy4aCHUMM 3HAHHAMM

3K.13 3gaTHicTb NpMnMmaTh 06rpyHTOBAHI pilleHH:A

3K.14 3aaTHicTb NAaHyBaTK Ta YNPaBAATU YacoOM

B pe3ynbTaTi HaBYAHHA CTYAEHT MOBMHEH BMITU PO3B’A3yBATU CUCTEMM NiHIAHUX PiBHAHb, ONEpyBaT 3
MATPULAMM Ta IX 3aCTOCYBAHHAMM, BONOAITU 3HAHHAMM NPO KPMBI Ta NOBEPXHI NEPLLOro Ta APYroro nopaakKy,
YMIiTU BUKOPUCTOBYBATU MeToaMn audepeHeLiaibHOro YNCAEHHA ANA pPo3B’A3yBaHHA Pi3HOro TMMNy 3a4ad a
TAKOX YMITU 064YMCNIOBATU HEBU3HAYEHI iHTErpain PisHUX TUNIB Ta 3ara/loM A4eMOHCTPYBATU TaKi NPOrpamHi
pe3ynbTaTu HaBYaHHA:

MP 02 KoHuenTyanbHi 3HAHHA i PO3yMiHHA (YHAAMEHTA/NbHUX HAyK, WO NeXaTb B OCHOBi BiAMOBIAHOI
cneuianisauii meTanypris, Ha piBHi, HEOOXiAHOMY ANA AOCATHEHHSA iHLWKWX Pe3y/1bTaTiB OCBITHLOI Nporpamu.
MP 06 BmiHHA 0bupaTy i 3acTocoByBaTU NPUAATHI TUMOBI METOAN AOCAIAKEHb (aHaNITUYHI, PO3PaxXyHKOBI,
MOZEN0BaHHA, eKCnepeMeHTa/lbHi); NPaBUAbHO IHTEPMNPETYBaTU Pe3yNbTaTh TaKMUX AOCNIAKEHDb Ta POOUTH

BUCHOBKMW.

2. TMpepeKBi3uTU Ta NOCTPEKBI3UTU AUCLUNAIHK (MicLe B CTPYKTYPHO-NOriYHiA cXemMi HaBYaHHA 33
BiANOBIAHOIO OCBITHLOK NPOrpamoto)

Oucumnnida «Buuwa matematmka» BUKNaAaeTbes Ha 6asi NnoBHOT cepeaHboi abo cepeaHboi NpodeciiMHoi ocBiTH.
€ OCHOBOW ANA BMBYEHHA HOPMATUBHMUX AUCUMNAIH UMKAY 3arafbHoi i npodecinHoi niarotoBkM. 3HaHHA
OTPMMaHI Nif Yac BUBYEHHA ANUCLMMNIHM MOXKYTb OYTM BUKOPUCTAHI ANA PO3PAXYHKIB Y KYPCOBMX Ta AUNAOMHMX
poboTax Ta npoekTax. [AucuunniHa € CKNaZoBOK QPOPMYBaHHA iHTErpasbHOI KOMMETEHTHOCTI MepLloro
(bakanaBpcbKOro) piBHA BULLOT OCBITH.

3. 3MicT HaBYaNbHOI AUCUUNAIHN

Po3gin 1. /liHiliHa anre6pa.

Tema 1.1. MaTtpuui. BUsHauHUKW.

Tema 1.2. CUcTeMM NiHINHMX PiBHAHD.

Po3gin 2.BeKTopHa anrebpa.

Tema 2.1. Bektopwu. JliHiNHI onepalLii Hag BEKTOpamMu.

Tema 2.2. Bektopu. KoopauHaTty BeKTopiB. JliHiltHa 3an1eXHicTb.
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'paHuui GyHKLT.

Po3gin 5. AudepeHuianbHe uncneHHa GyHKLUiIA OgHIEl 3MiIHHOI.
Tema 5.1. MoxigHa.



Tema 5.2. AudepeHuitoBaHHA GYHKLi OAHIET 3MiIHHOI.

Tema 5.3. AudepeHuian.

Tema 5.4. MNoxigHi Ta gudepeHLianm BULWMX NOPSAKIB.

Tema 5.5. 3acTtocyBaHHA gudepeHLiaIbHOro YNCAEHHA AN A0CNIOKEHHA PYyHKL,T.
Po3gin 6. AudepeHuianbHe yucneHHa GyHKLi 6araTtbox 3miHHUX.
Tema 6.1. AudepeHuianbHe yncneHHA GyHKLiN 6araTbox 3MiHHUX.
Tema 6.2. JocnigKeHHn yHKLi 6araTboX 3MIHHMX HA EKCTPEMYM.
Po3gin 7. KomnneKcHi uncna.

Po3gin 8. HeBu3HaueHuUM iHTerpan.

Tema 8.1. HeBM3HauyeHUl 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 : HaBu. 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. - 240 c.

4. MeToanyeckne yKasaHWAa K TunoBomy pacyeTy Nol “BBesieHMe B MaTeMaTUUYECKUM aHanU3 U
anddepeHumnanbHoe wucuncieHme ¢GyHKUMM oaHol nepemeHHoW” / cocT. [aguoHeHko A.f.,
KpacHowanka H. ., Bnagumuposa A. W. [u gp.]. — Knes : KMNK, 1988. — 76¢.

5. PacueTHo-rpaduueckan pabota “/inHeHas anrebpa n aHanuTU4Yeckasa reometpuma” / coct. MaHara B. T.,
Kosanb O. A., Hukonaesa P. B., YepegHuuyeHko B. N. — Kues : KINK, 1984. — 28 c.

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

DopatKoBa nitepatypa

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

2. LWkKinb M. |. Buwa matemaTuka: EnemeHTH aHaniTUUYHOI reomeTpii. ndepeHuianbHe Ta iHTerpanabHe
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. lekuii (54 roanHm)

Nekuia 1. MaTtpuui. Onepauii Hag maTpuusmu. EnemeHtapHa anrebpa matpuub: pPiBHICTb MaTpuLb, 4OOYTOK
MaTpuULi Ha 4uUCcno, AoJaBaHHA MaTpuUb OAHOrO0 pPoO3Mipy, A0OYyTOK [ABOX MaTpuub, onepawis
TPAHCNOHYBaHHA. BnactmsocTi 4obyTKy maTpumupb.

Nekuia 2. Bu3HayHWMKW. PaHr matpuui. Bu3HauyHMKKM. MeToau 3HaAxXOOKEHHA BU3HAYHMKA: PO3KIAL
BM3HAYHMKA MO efieMeHTam psaaka abo CToBMYMKA; NpaBuMAO “AONUCYBAHHA CTOBMYMKIB”; npaBuao
TPUKYTHUKIB. BnacTmBocTi BU3HAUYHMKIB. PaHr maTpuui. ObepHeHa maTpuus.

Nekuia 3. Cuctemun NiHiMHMX anrebpaiyHux piBHAHb. CUCTEMU NiHIMHUMX anrebpaiyHMx piBHAHbL. MeToa
Kpamepa. MatpuyHuii cnocib.

Nekuisa 4. Teopema KpoHekepa-Kanenni. Metop MNayca po3Bs’s3yBaHHA CUCTEM NiHIMHUX PiBHAHb. OAHOPIAHI
cucTeMm anrebpaiyHux piBHAHb.



Nekuja 5. Bektopw. JliHiMHI onepauii Hag BekTopamu. Bektopu. JliHilMHi onepauii Hag BekTopamu. basuc Ta
KoopauHatTM BeKTopiB. CKanApHui A0OYyTOK ABOX BeKTopiB. BnactmsocTi ckanApHoro pobyTtky. Bupas
cKanapHoro AobyTKy yepes KoopauHaTh. KyT mix BeKTOpamm.

Nekuia 6. Bektopu. KoopanHatn BekTopiB. JliHIMHA 3aneXHICTb Ta HE3a/eKHICTb BEKTOPIB. BeKTopHMI
[0b6YTOK ABOX BEKTOPIB. BnactneocTi BekTopHOro AobyTky. MiwaHuii 4o6yTOK TpboX BEKTOpPIB. BnactneocTi
MiwaHoro AobyTky. KoopanHaty BeKTopiB. JliHiHa 3a1eXHiCTb Ta He3aNeXKHiCTb BeKTopiB. BnacHi uncna i
B/IaCHi BEKTOPMU.

NekKuia 7. MpAma Ha NAOWMHI.

PisHi BmMauM piBHAHbL nNpAmMOi Ha naowmHi. Kyt mixk agBoma npammmu. YMOBM NAPANENbHOCTI i
nepneHANKYNAPHOCTI NpAMUX. BiacTaHb Big TOYKKM A0 NpAMOI.

Nekuia 8. MNMnowwmHa B NpocTopi.

3aranbHe PiBHAHHA NJIOWMHKN Ta MOro A0CNiAXKEHHS. PIBHAHHA NIOWMHK, LLO NPOXOAUTb Yepes TPU TOYKM.
PiBHAHHA nAOWMHM Yy Bigpi3kax Ha ocax. KyT mixk gBoma naowmHamu. YMOBWM 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 NpAMOIO | NAOWKNHOK. YMOBU NapanenbHOCTI i nepneHamMKynApHOCTI
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 BEAINMKUX i HECKIHYEHHO
Manux yHKLUi. OCHOBHi HEBM3HAYEHOCTI.

Nekuia 14. MNMepwa BM3Ha4YHa rpaHunuA. lpyra BU3Ha4yHa rpaHuuA.

Nekuja 15. HenepepBHicTb ¢yHKLii.BnactnBocTi HenepepBHUX GYHKLiN. Knacudikauia To4ok po3pusy.
Nekuia 16. MoxiaHa ¢yHKUii. MoxigHa. Tabanua noxigHnx. OAHOCTOPOHHI noxiaHi. loTnyHa i Hopmanab A0
KpU1BOI.

Nekuia 17. OndepeHuitoBaHHs ¢yHKUiN.[MpaBuna andepeHLUitoBaHHACYMM, Pi3HULI, A0OYTKY Ta 4YacCTKW.
MoxigHa cTanoi, Ao06yTKycTanoi Ha @QyHKUilo, cTeneHeBOi, TPUrOHOMETPUYHUX, MOKA3HMKOBOI i
norapmnpmiyHoidyHKUin. MoxiaHacknageHoipyHKuii. [MoxiaHadyHKLUii, 3apaHoinapameTpuyHo. [loxigHa
HeABHOI QYHKL,T.

Nekuia 18. AudepeHuian ¢yHKuii. O3HaYeHHA, reOMETPUYHUIA Ta MexaHiYHUI 3micT gudepeHuiana.
BnactmeocTi andepeHuiana. 3actocyBaHHs andepeHuiana B HabanxKeHNx obYncneHHaAXx.

Nekuia 19. 3actocyBaHHs aMdepeHLUianbHOro YNCAEHHA ANna AocnigxeHHa GyHKUii. MOHOTOHHICTb GYHKUi.
EkcTpemym PyHKLUii. TOUKM nepernny. AcumnToTu rpadika GpyHKLi.

Nekuin 20. MoxigHi Ta gudepeHuiany BULLMX NOpAAKIB. MexaHiuHWI 3micT apyroi noxiaHoi. Teopemu Pepma,
Ponnsa, Kowi, JlarpaH:a.

NekKuja 21. Npasuno Jlonitana. PO3KpUTTA pisHUX TUMiB HEBU3HAYEHOCTEM 3a NpaBuaom Jlonitana.

Nekuja 24. OyHKUii aekinbkox 3MiHHUX (®O3). O3HayeHHA, OCHOBHI NoOHATTA. MpaHunus ®A3. Mobyaosa
obs1acTi BU3HaYeHHA GYHKL,ii ABOX 3MiHHMX. YacTMHHI noxiaHi, agudepeHuiann.



NekKuja 25. EkcTpemymun OyHKLUIT ABOX 3MiHHMX. HeobxigHi i AOCTaTHI YMOBW iCHYBAHHA €KCTpPemMasbHUX
3HaYeHb OYHKLUiT ABOX 3MiHHMX. MMOHATTA YMOBHOro ekctpemymy. HavimeHwe Ta Hambinble 3Ha4YeHHA
bYHKLIT ABOX 3MIHHUX B 3aMKHYTI o6nacTi.

Nekuia 26. HeBusHaveHu iHTerpan. MoHATTA NnepBicHOi GYHKLii. O3HaYeHHA Ta BNACTUBOCTIi HEBM3HAYEHOrO
iHTerpana. OcHoBHi popmMmynu iHTerpyBaHHA. MeToau 3BeAeHHA iHTerpanis 40 TabANYHUX.

Nekuia 27. Metoam iHTerpyBaHHA. 3amiHa 3miHHOI. igBegeHHA nig 3HaK andepeHuiana. IHTerpyBaHHS
yacMHamMK, iHTerpyBaHHA pauioHanbHUX ¢YHKLUIA. Po3knag ApoboBo-pauioHanbHOT @YHKUIT Ha cymy
HAMNPOCTILWMX PaLiOHaNbHUX PYHKLIN.

5.2 MpaKtuuHi 3aHaTTa (54 roanHm)

3aHaTtTa 1. [lii Hag MaTpuMuAMM, BUSHAYHUKM MATPULLb Pi3HOT PO3MIPHOCTI, iXx 064YMCNEHHS.

3aHATTA 2. 3HAaXo4KeHHA 06epHeHOoT MaTpuLi, Po3B’A3aHHA MAaTPUYHUX PIBHAHD.

3aHATTA 3. PO3B’A3aHHA CUCTEM NiHIMHMX PIBHAHb PISHUMM METOZAMM.

3aHaTTA 4. BekTOpM, onepaLlii Hag BEKTOpamM, CKanspHUn 4OOYTOK BEKTOPIB Ta 3aCTOCYBaHHA MOro.

3aHATTA 5. BEKTOPHMI Ta MillaHWI 0OYTOK BEKTOPIB Ta iX 3aCTOCYBaHHA.

3aHaTTA 6. MpsAMa Ha NAOWMHI pPi3Hi pOpMM PIBHAHHA NPAMOI.

3aHAaTTA 7. NowuHa, pisHi TMNU 33434 Ha PiIBHAHHA NAOLMHM.

3aHATTA 8. PiBHAHHA NpAMOI Yy NPOCTOPI Ta 3a4a4i Ha NPAMY Ta NAOLMHY Y NPOCTOPI.

3aHaTTa 9. Kono, eninc, 3agavi nos’s3aHi 3 ix piBHAHHAM.

3aHaTTa 10. linepbona Ta napabona, 3a4a4i Ha Ui PiBHAHHA.

3aHATTA 11. NoBepxHi 2-ro NnopAAKyY 3a4adi, eKcrnpec KOHTposbHa 1.

3aHATTA 12. [paHMUA NOCNIA0BHOCTI, Pi3HI TUNM 33434 Ha L0 rPaHMLIO.

3aHaTTa 13. MpaHnuAa GyHKUii. Pi3Hi BUNaaKn HeBM3HAYEHOCTEN.

3aHATTA 14. 3a4a4i Ha NepLuy Ta APYry BU3HAYHY FPaHuULLIO.

3aHAaTTa 15. HenepepBHicTb QYHKLIT, AOCNIAMKEHHA HA HENepPepBHICTb QYHKLIN.

3aHATTA 16. MNOpPiBHAHHA HECKIHYEHHO MANMX Ta BEJIMKUX BENIUYMH.

3aHaTTa 17. Po3puBK GyHKLIN, AOCNIAKEHHA HA TUMNWN PO3PUBIB.

3aHaTTa 18. AndepeHuitoBaHHA GYHKLiR.

3aHAaTTa 19. AndepeHuitoBaHHA GYHKLIMA 3a4aHUX MAapaMeTPUYHO Ta HEABHO.

3aHaTTa 20. 3HaxoasKeHHA andepeHuiany GyHKLIM Ta MOro 3acTocyBaHHS.

3aHATTA 21. MNoxiaHi BULWOro NopaAAKyY, 3HAXOAKEHHSA.

3aHATTA 22. 3acTOoCyBaHHA npasuAaa Jlonitana.

3aHaTTA 23 3acTocyBaHHA AMdepeHLiaNbHOro YACAEHHA ANA A0CNIAKEHHA QYHKLIN.

3aHaTTa 24. indepeHuianbHe YncneHHa GyHKLUiT 6araTtbox 3MiHHUX, 3HaXOAMKEHHA YaCTUHHUX NMOXiAHUX.

3aHATTA 25. JocniarKeHHA Ha eKCTpeMyM PYHKLiN ABOX 3MIHHMX, EKCMNPEeCc KOHTPOb 2 .

3aHaTTA 26. HeBM3HAYEHHW iHTEerpan, 3HaxoAKEHHS HEBM3HAUYEHHOrO iHTerpaay MeToAoM 3aMiHM 3MIHHUX
Ta iHTerpyBaHHA YaCTUHaMM.

3aHATTA 27. MoaynbHa KOHTPO/IbHA poboTa.

6. CamocrTiiiHa poboTa cTygeHTa

CamocTiiHa poboTa cTyaeHTiB (3aranbHa TPUBaAICTb 72 roaMH) NONATac y:

CaMocCTiHOMY onpautoBaHHi NeKuiiHoro martepiany (B po3paxyHky 0,3 roamHa Ha 1 roguHy NekuiiHuX
3aHATb) — BCcboro 15 roauH

Migrotosui A0 NPaKTUYHUX pobiT— BCboro 18 roamH

MNigrotosui 4o MKP - Bcboro 3 roauH

BWKOHaHHI po3paxyHKOBOT pob0TK — BCbOTO 6 roAuH

MiaroTtoBui 4O CEMECTPOBOro KOHTPO/IO — ek3ameHy — 30 roauH.



MoniTMKa 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’A3aHHi NpobnemHUx 3aBAaHb A03BONEHA, ane BigNOBi4i KOXHUWA CTyAeHT
3aXMLLAE CAaMOCTIMHO. B3aemogia cTyaeHTIB nig, Yac icnuTy KaTeropuyHo 3abopoHAETbCA | Oyab-AKa Taka
AiANbHICTb byae BBaXKaTUCA MOPYLUEHHAM akagemiyHoi fobpoyecHOCTi 3rigHO NPUHUMNIB YHiBEpCUTETY
W00 aKageMivyHOi LO0BpoYeCHOCTI.Y 3BMYaHOMY peXMMi po60TH NeKLi Ta NPaKTUYHI 3aHATTA NPOBOAATLCA
B ayauTopiax. Y 3millaHOMY/AUCTaHUIMHOMY pPeXMMi NeKuii Ta NPaKTU4YHi 3aHATTA NPOBOAATLCA Yepes
nnatdopmMmu AUCTaHLUiNHOro HaB4yaHHA Cikopcbkuin, Meet, Zoom Towwo.

8. BuAM KOHTPO/IO Ta PEUTUHIOBA CUCTEMA OLIHIOBAaHHA pe3y/bTaTiB HaBYyaHHA (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 cucTeMa OL,iHIOBaHHA

1. PeWTUHr cTyaeHTa 3 AUCUUNAIHM CKNadaeTbca 3 6anis, WO OTPUMYIOTLCA 3@ 2 eKCnpec-KoHTponi, 1
MOZY/IbHY KOHTPO/IbHY PO60TY, pO3paxyHKoBY pobOTYy Ta pO6OTY Ha NPAKTUYHUX 3aHATTAX. CEMecTpoBMM
KOHTPOJIEM € EK3aMEH.

MoTo4yHMI Ta NiACYMKOBUIA (CTAapTOBMIA) iIHAMBIAYaNbHUIA PEUTUHTU CTyaeHTa (R.) BU3Ha4yalOTbCcA HA OCHOBI
50-6a/1bHOi WKanu ouiHOBaHHA 332 GOPMYOHD

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 — 25 banis;

- poboTy BMKOHaHa 3 He3Ha4yHuUmMM Heaonikamu — 20 banis;

- pobOTy BUKOHAHO 3 MeBHMMM NOMUIKamn — 15 Banis;

- 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 MO3UTUBHOIO APYrOro KaneHAapHOro KOHTPO/O € po3B’A3aHHAHe He meHwe 50 % ekcnpec
KOHTpPOIO.

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

5. E3ameHauiiHMi binet cKknapaetbca 3 3 TEOPETUYHUX Ta 6 MPAKTUYHWUX 3aBAaHb, Ha MiArOTOBKY

BiABOAUTLCA 2 TOANHM , EK3aMEH NPOBOAMUTLCA Y 3MilaHi dopmi.

— «BiAMiIHHO», NOBHa BiANOBiAb, He MmeHLe 90% noTpibHOi iIHdopMaLUii, LLLO BUKOHAHA 3rigAHO 3 BUMOramm
[0 piBHA «yMiHb», (NOBHe, 6e3noMuIKoBe po3B’A3yBaHHA 3aBAAHHSA);



— «pobpe», 4OCTaTHLO MNOBHA BiANOBIAb, HE MeHLWe 75% noTpibHoI iHPpopmauii, Wo BUKOHaHa 3rigHo 3
BMMOTraMu A0 PiBHA «yMiHb ab0 € HE3HAYHI HETOYHOCTI (MOBHE PO3B’A3yBaHHSA 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);

— «He3a40BiNbHOY, BiANOBIAb He BiANOBiAaEyMOBaM A0 «3a40BifIbHO» — 0 Hanis.

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. [OopartkoBa iHpopmauin 3 gucumnaiHm (OCBiTHbOro KOMNOHEHTA)

* [IUTaHHA, WO BUHOCATLCA HA MOAY/IbHY KOHTPO/IbHY PO60TYy (@60 Ha TEMaTUYHI KOHTPO/IbHI PO60TH)
HasegeHo y [loaaTky A;

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

* [IMTaHHA, WO BUHOCATLCA HA €K3AaMEHT i NPUKIAL eK3ameHauinHoro binety HasegeHo y [logatky B.

Po6ouy nporpamy HaBuYanbHOI gucumnainm (cunabyc):
CknapgeHo fokTop ¢i3.-maT. HayK, npodecop, Nopbauyk Bonoanmmnp Mupocnasosuy

YxBaneHo Kadeapor mateMaTUUHOI GisnMKM Ta andepeHuianbHUX piBHAHBb (MpoTokon Ne 9 Big 26 YyepsHs 2024 p.)

Moroa)xeHo MetoauuHoto Komicieto HH IM3 im. €. O. MatoHa (npoTtokon Ne 12/24 sig 28 yepsHsa 2024 p.)




AdopaTtoK A

Ha moaynbHY KOHTPONbHY BUHOCATLCA 3aBAAHHA 3 TaKMX TEM

Tema 1.1. MaTtpuui. 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 YncieHHs GyHKLiN 6araTbox 3MiHHUX.



JopnatoK b

Mpuknap 3aBgaHHA ANA PO3PaXYHKOBOI po6oTu

1. OOuywncauTH BU3HAYHUK :

1 2 3
4 5 0
4 0 2
2. Po3B’s3aTu cucteMy piBHSHB :
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={-2 -1 2 B=(3 2 1
1 -2 -1 1 3 5
4. MNobyaysatn rpadik PyHKLIT :
p=2+sin2¢

5.  3HalTM rpaHuyto :

y B-nm*-2-n)*
b (1 —n)* — (1L +n)?

6. 3HaUTU FPaHULLIO :
lim n(vnz +1—-vn2 -1
n—-oo

7. 3HaUTU FPaHULLIO :

2
. 2n% +2\"
e\ 2n2 + 1

8.  3HaWTW rpaHumuLto :

lim

272 T % —V2x



10.

11.

12.

13.

14.

15.

16.

17.

18.

3HANUTM rPaHULLIO :

cos5x — cos3x

lim —
X—T sin“x

3HANUTK rPaHULLIO :

;1_{210(\/} —Jx(x + 1))

3HaANUTM rPaHULLIO :

lim (72x _ 23X)/
X—0 (tgx + x?)

3HANUTM rPaHULLIO :

lim
x—0

3HANTU rPaHMLLIO :

lim In (1+ sinx)/

((1=x*)* - )y

sin?2x

X0 sindx
3HAWUTM rPaHNLLIO :
: 1
lim x /2x
X—00
3HaANUTM rPaHULLIO :
1
lim (arctgx /x) /2
x—0
3HANUTM rPaHULLO :
T
ObuncnnTn noxigHi GyHKLiR :
. __ sinx _ X _
Ly = In (tg (4 + 2)) npnux =0
i. y=2mnx
1
iii. y=(lnx)x
iv. y=x-tgy

2t o d%y
v. x =e?*,y=cost3naitu —

dx?
vii. y=In(In(1+x?))

ObYNCAUTK iHTErpanu :
3 5
1 f Vot 2v/x+Vx

x2
f 2cosx

dx ;

14+cos x !

lenxdx_x ;

x+1
dx ;
fx2+4 !
f dx .
x2+4x4+5

f x dx .
sin?x ’
[(x? + 1)e **dx ;
5x3+9x%2-22x-8
f—3 dx;
x3-4x

© NO Uk~ W DN



f 2x+1

x4— 3x3+3x2—x
—4x-3
10. | ——
fx3 5x2+4+x-5
2x34+x+2
1. [ T dx s
12. fcosx cos9x dx ;

13. [
1a. f1+3an2
15. fsm xdx_

dx ;

’

3+cosx ’

’

17f dx i
Y axFa-VaF ) §(x+a)s



Jdopnatok B

MUTaHHA, WO BUHOCATLCA HA CEMGCTpOBMﬁ KOHTpPO/1b

MHOXMHU, onepaLii Ha4 MHOXWUHaMK, NPUKNAAMN.

®opmyna 6iHOMa (MeTo4 MaTUMATUYHOI iIHAYKLT).

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 NOCAIZOBHOCTI.

Teopema npo iCHyBaHHA rpaHULi MOHOTOHHOT 0OMeXKeHOi NoCNiA0BHOCTI.

Yucno e AK rpaHMUA NOCNILOBHOCTI.

BepxHA Ta HUXKHA rpaHULA NOCNIAOBHOCTI O3HAYEHHA Teopema npo ixX

XapaKTepusau,ito.

10.dyHAameHTaNbHICTb NOCAIA0BHOCTI, 4OBECTU PYHAAMEHTANbHICTb 36iKHOI
NocniA0BHOCTI, KpuTepin Kouwi.

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

12.04HOCTOPOHHI rpaHuLi GYHKLi, enemMeHTapHi BJIaCTUBOCTI LUX FPaHULb.

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

BE/IMKMNX BE/INYUH.

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 CUCTEMU 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, Hasuc.

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 CTOBMNYMKOBWUI PaHT MaTpUL, paHr Mapuu,.

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 6iniHinMHI dopmMmum NpnBeaeHHS iX 40 KAHOHIYHOrO BUrNAAy.

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 BiApi3Kax Ha OCAX Ta 3 KYyTOBMM KoediLLiEHTOM 3HaXOAXKEHHA KyTa
MiX NPAMUMM, YMOBA NepneHanKYIAPHOCTI.

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

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

41.PiBHAHHA NNOWMHM WO NPOXOANTb Yepe3 TPU TOUKMK, Yepes TOYKY Ta 4Ba BEKTOpa.

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

43.PiBHAHHA NPAMOI Y NPOCTOPi AK NepeTUH NAOLWMH, KAaHOHIYHE PIBHAHHA NPAMOI.

44.B3aemHe pO3MiLLEHHA NPAMOI Ta NJIOWKUHM Yy NPOCTOPI.

45.KpuBi 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 BUMNAAY 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 GyHKLiN 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 3aNMWKOBUM YneHOM y popmi JlarpaHixKa.

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, AOCNIAKEHHA HA eKCTPEMYM 33 AOMNOMOTOK CTapLIKMX NOXigHUX.

70.AcumnTOTM PYHKL,iT, 3HAXO4KEHHA aCUMMTOT.

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

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

73.HeobxiaHi yMmOBM NOKa/NIbHOTO EKCTPEMYMY, TEOMETPUYHNI 3MICT AndepeHLiany.

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

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



76.YMOBHUI eKcTpemym PyHKLiA SlarpaHxa.

77 .3Haxo4KeHHA MaKCMMaIbHOro Ta MiHIMaIbHOrO 3Ha4YeHHA B 061acTi.
78.MepBicHa QYHKLii 03HAaYEeHHA, OCHOBHI BJIaCTMBOCTI.

79.®opmyna iHTerpyBaHHA 3a YaCTUHAMM B HEBU3HAYEHHOMY iHTerpani.
80.3amiHa 3MiHHUX B HEBU3HAYEHHOMY iHTerpani

__ax

Vx? +a?
82.IHTerpyBaHHAeNneMeHTapHMXxApobiB 1, 2 Ta 3 Tunis..

83.IHTerpyBaHHs enemeHTapHoro apoby 4-ro Tuny, pekypeHTHa popmyna.
84.3aranbHa popmyna iHTerpyBaHHAAPO0H60BO-paLiOHANbHOIDYHKLIIT.

81.06uncneHHsa iHTerpana j



MpuKknag eksameHauiiiHoro b6inety

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

OCBITHRO-KBaTI(hiKAMIHIIA PiBEHb___OaKaIaBp

Hanpsim migroroBku Mertanyprist
CrenianpHicTh___136 MeTanypris cemectp 1
Kpenutnuit Mmogyns Bumia matemaruxa. 1./ludepennianpHeuncieHHs Ta JiHiiiHa anrebpa

EK3AMEHAIIMHUHA BUIET Ne 1

... Sin X
1. I'paguig ¢yHKIII S—, konu X—0 (3 noBeeHHAM).
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. 3HaiiTi 00epHEeHy MaTPUILIIO 10

2 7 3
3 9 4.
1 5 3
1 9%u | 0%u
S5u=1In (W)HOBCCTI/I, mo—— + 37 0.

a4
sin*x dx
6. O0uucIuTH f

cosbx
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