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Bunuwa matemaTtmKa. HYactnHa 1

Mporpama HaB4Ya/bHOI AUCLUNIHU
1. Onuc HaB4YaNbHOI gUCUUNAIHMK, iT MeTa, NnpeaMeT BUBYAHHA Ta pe3y/bTaTU HaBYaHHA

He 3Baatoum Ha Te, WO MaTeEMaTMKA 3apoamMaach Ha CBITAHKY PO3BUTKY UMBINi3aLii i € pyHAAMEHTANbHOO
HayKo0, WO BMBYAE MOHATTA, OAEP)KaHI LWAAXOM abCTpaKLUii ABWULL peanbHOro CBiTYy, BOHa MOCTIAHO
PO3BMBAETLCA | OHOB/KETLCA. TaKMM OHOBJIEHHSIM CBOrO 4Yacy CTafo BigKpUTTA audepeHuianbHoro i
iHTErpasbHOr0 YMCNEHHA, WO Aano NowToBX A0 (GOPMYBAHHA HOBOFO PO3AiNYy MATEMATUKMU - BULLOI
MaTeMaTUKK, [0 AKOi yBiMWAKM Teopia audepeHUianbHUX pPiBHAHb, Teopid OYHKUIA, aHaniTM4HA Ta
andepeHuiiHa reomeTpia Towo. CborogHi BulA MaTemMaTMKa € e(eKTUBHUM iHCTPYMEHTapIieEM
OOCNIAMEHHb Y MPUPOAHUUYMX | TEXHIYHMX HayKaXx, AKUIM 3abe3neyye iX HEBMUHHUI PO3BUTOK. Y TEXHIYHUX
YHiBEpcUTETax BUKNAAAHHA AMCUMNNIHM Bulia matemaTvka € 060B'A3KOBUM, TaK AK CMOHYKA€E CTyAEHTIB
00 PO3BUTOK iX iHTENEKTY i 34aTHICTi A0 NOrYHOrO MWCNEHHA, PO3B’A3aHHSA CKNagHUX cneuianizoBaHMX
3a4a4 Ta NPaKTUYHUX Npobiem NpodecinHOT AiANbHOCTI Y HOBITHIX TEXHO/OTIAX Ta KOMMN'IOTEPHOMY AM3aliHI
MaTepianis, YMiHHIi BUKOPUCTOBYBATU METOAM MAaTeMATMYHOrO aHani3y Ta NiHilMHOI anrebpu B iHXEHEepPHUX
po3paxyHKax.

MpegmeTom BMBYEHHA AMCUMUNAIHM Bula maTemaTMKa € MeToau Ta anropuTMmn po3B’Aa3yBaHHA 3adad
aQHaANITUYHOI reomMeTpii Ta NiHiHOT anrebpwm, 3acTocyBaHHA AMdepeHLiaNbHOro YNCAEHHA A0 PO3B'A3yBAHHA
bI3MYHUX Ta iHXEHepPHMX 33434, @ TaKOXK PO3YMIHHA Ta OBrpyHTyBaHHA YMOB BMKOPMUCTAHHA YMCENbHUX
MeTOZiB Y NPUKNALHUX 3a4a4aXx.

Metolo gucumnniHM  Buwa maTtemaTKa € OpPMYBaAHHA Yy CTYAEHTIB TaKMX NPOrpamMHUX 3araZibHUX
KOMMNETEeHTHOCTel AK:

K3.01 3gaTHicTb A0 abCTPaKTHOrO MUC/AEHHA, aHaNi3y Ta CUHTE3y

K3.02 3paTHicTb 3aCTOCYBaHHA 3HAHb Y NPAaKTUYHMUX CUTyaLLiAX

K3.03 3paTHIiCTb BUMTUCA Ta OBONOAiIBATM CYHaCHUMMU 3HAHHAMM

K3.05 3paTHicTb NpuiimaT o6rpyHTOBaHI pilleHHA

K3.10 3gaTHicTb NnpaLoBaTM aBTOHOMHO

KC.01 3paTHicTb 3acTocoByBaTW BignoOBiAHI KiNbKiCHI MaTeMaTW4Hi, ©i3MYHi | TexHiuyHi meToam i
KOmM'loTepHe NporpamHe 3abesnedyeHHs AN BUPILLEHHSA iHKeHEePHUX MmaTepiaio3HaBYNX 3aBAaHb

B pe3ynbTaTi HaBYaHHA CTyZAEHT MOBMHEH BMITU PO3B’A3yBaTU CUCTEMMW JNiHIMHMX PiBHAHb, ONepyBaTH 3
MATPULAMM Ta iX 3aCTOCYBaHHAMM, BOMOAITM 3HAHHAMM MPO KPMBI Ta MOBEPXHi Meplworo Ta Apyroro
NopsAKY, YMITU BUKOPUCTOBYBATU MeToAM AndepeHeLiaibHOro YNCAEHHA ANA PO3B'A3yBaHHA Pi3HOro TUNy
3a4a4 a TaKoX YMiTM 0bYMCAtOBaTM HEBU3HAYEHI iHTErpPann PisHMX TUNIB Ta 3arajiomMm AEMOHCTPYBATU TaKi
NporpamHi pesynbTaT HaBYAHHA:

MPH 2 3HaT Ta BMiTM BUKOPUCTOBYBATM 3HAHHA PyHAAMEHTA/IbHUX HaYK, LLO /1eXKaTb B OCHOBI BiANOBiAHOT
creuianisauii matepiasio3HaBCTBa, Ha PiBHI, HEOBXiAHOMY ANA AOCATHEHHA iHLWWX Pe3ynbTaTiB OCBITHLOI
nporpamm.

MPH 7 Bonoaitn HaBMYKamm, AKi 4,03BONAIOTb NPOAOBKYBATU BUMTUCA | 0BONOAiIBATM CYHAaCHUMM 3HAHHAMM.

2. MpepekKBi3uTK Ta NOCTPEKBI3UTU AUCUMNIIHU (MicLLe B CTPYKTYPHO-/I0TIYHIA CXemi HaBYaHHA 33
BigNOBiAHOIO OCBITHLOIO NPOrpPamolo)

OucumnniHa «Buia matemaTuKa» BUKNAAA€ETbCA Ha 6a3i NoBHOI cepeaHboi abo cepeaHboi NpodecinHoi 0CBiTH.
€ OCHOBOW AN BMBYEHHA HOPMATUBHUX AUCUUNAIH LUMKAY 3aranbHoi i npodecinHoi niaroToBKW. 3HaHHA
OTPMMAHI MiZ Yac BUBYEHHSA AUCLMMNIHU MOXKYTb OYTU BUKOPUCTAHI /18 PO3PAXYHKIB Y KYPCOBUX Ta AUMIOMHUX
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Bunuwa matemaTtmKa. HYactnHa 1

poboTtax Ta npoekTax. AucumnniHa € cKnagoBok ¢GOpMyBaHHA iHTErpasnbHOI KOMMETEHTHOCTI neploro
(bakanaBpcbKoro) piBHA BULLOT OCBITH.

3. 3MmicT HaBYaNbHOI AUCUUNNIHU

Po3gin 1. NinikHa anrebpa.

Tema 1.1. MaTpuui. BUSHaAYHUKMK.

Tema 1.2. Cuctemun AiHIMHUX PiBHAHb.

Po3gain 2.BekTopHa anrebpa.

Tema 2.1. BeKktopw. JliHiliHI onepaLii Hag BEKTOpPamMu.

Tema 2.2. Bektopu.KoopamHath BekTOpiB. JliHiliHa 3a1€XKHICTb.
Po3pgin 3. AHaniTM4yHa reomeTpis.

Tema 3.1. JliHii nepworo nopAaky.

Tema 3.2. JliHii gpyroro nopaaxy.

Tema 3.3 MNoBepxHi 2-ro NopAAKy.

Po3gin 4. Bctyn A0 matemaTUYHOrO aHanisy.

Tema 4.1. MpaHMLA YNCNOBOI NOCNIAOBHOCTI.

Tema 4.2. 'paHunui GyHKLI.

Po3gin 5. QudepeHuianbHe uncneHHa GyHKLUi ogHiei 3miHHOI.
Tema 5.1. MNoxigHa.

Tema 5.2. JudepeHLuitoBaHHA GYHKLINOAHIET 3MiHHOI.

Tema 5.3. AudepeHuian.

Tema 5.4. NoxigHi Ta andepeHUiann BUWMX NOPSOKIB.

Tema 5.5. 3acTocyBaHHA AndeEpPEHLiaIbHOrO YNC/IEHHSA ANA AOCAIAKEHHA PYHKLUT.
Po3gin 6. QudepeHuianbHe uncneHHA GyHKUi 6aratbox 3miHHUX.
Tema 6.1. AndepeHuianbHe YncneHHA GYHKLIN 6araTbox 3MiHHMX.
Tema 6.2. [locnigykeHHa yHKLUiA 6araTtbox 3MiHHMUX Ha EKCTPEMYM.
Po3ain 7. KomnnaeKkcHi uucna.

Po3gin 8. HeBu3HaueHui iHTerpan.

Tema 8.1. HeBM3Ha4yeHWM iHTerpan.

Tema 8.2. MeToau iHTerpyBaHHA

4. HasuyanbHi maTepianu Ta pecypcm

OcHoBHa nitepartypa

1. Ay6osuk B. M. Buula matemaTuKa : Hasy.nocib. / B. M. [ly6osuK, I. |. FOpuk. — Kuis : A.C.K., 2005. —
648 c.

2. lpmaniok B. M. Buuwia maTemaTtuKka : Hasy. nocib. : y 2 4. / B. . Tpumaniok, M. M. Kyxapuyk,
B. B. AciHcbKuin. — Kuis : Binon, 2004.—Y4. 1. — 376 c.

3. KneteHuk [. B. C60pHUK 3aaa4y no aHanuTudeckon reometpun / . B. KneteHnk. — Mocksa : Hayka,
1980. - 240 c.

4.  [y6osukK B.M. Buuwa matemaTuka. 36ipHUK 3a4ay : Hasy.noci6. / B. M. Ay6oBsuk, |. I. lOpuk. — Kuis :
A.C.K., 2005. - 648 c.

DopaTtkoBa nitepatypa

1. Kosanbuyk b. B. MaTemaTnuHmii aHanis : 2 u. / b. B. Kosanbuyk, W. I. LWinka. — /1bsis : BuaasHuunii
ueHTp JIHY imeHilsaHa ®paHka, 2002. —Y4. 1. - 270 c.

2. Wkinb M. |. Buwa matemaTtuka: EnemeHTn aHaniTmuHoi reomeTpii. JudepeHuianbHe Ta iHTerpanoHe
yncneHHs GyHKUii ogHiel 3miHHOT / LLKinb M. I., KonecHuk T. B., Kotnhosa B. M. — Kuis, 1984.
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Bunuwa matemaTtmKa. HYactnHa 1

HaByanbHUIA KOHTEHT
5. MeToguKa onaHyBaHHA HaBYa/bHOI AUCLUUNNIHU(OCBITHBOrO KOMMNOHEHTA)

5.1. NleKuii (72 roguHm)

Nekuia 1. MaTtpuui. Onepauii Hag maTpuuamn. EnemeHTapHa anrebpa maTpuub: pPiBHICTb MaTpuULb, A406YTOK
MaTpuLi Ha 4ucno, AodaBaHHA MaTpuub OAHOro po3mipy, A0OYTOK [ABOX MaTpuub, onepauis
TPaHCNOHYyBaHHA. BnactnsocTi £06YTKY MaTpuLb.

Nekuia 2. Bu3HauyHWKKM. PaHr martpuuyi. BusHauyHMKKM. MeTtoau 3Haxo4rKeHHA BWM3HAYHMKA: pPO3KNAL4
BM3HAYHWKA MO efiemMeHTam psaaka abo cToBNuYMKa; NpaBWMAO “AONMCYBaHHA CTOBMYMKIB”; npasuio
TPUKYTHUKIB. BNacTMBOCTI BU3HAYHMKIB. PaHr maTpuui. ObepHeHa maTpuus.

Nekuia 3. Cuctemun NiHIMHUX anrebpaidyHnX piBHAHb. CUCTEMU NiHiIMHUX anrebpaiyHux piBHAHb. MeTtop
Kpamepa. MatpuyHuii cnocib.

Nekuina 4. Teopema KpoHekepa-Kanenni. Metoa lNayca po3B’A3yBaHHS CUCTEM NiHIMHUX PiBHAHb. OAHOPIAHI
cucTeMu anrebpaiyHmx PiBHAHD.

Nekuia 5. Bektopu. NliHiMHi onepauii Hag BeKTopamu. Bektopu. JliHinMHI onepalii Hag BeKTopamu. basuc Ta
KoopAanHath BeKTopiB. CkanApHuMM A0OYyTOK ABOX BeKTopiB. BnactmsocTi ckanapHoro nobyTtky. Bupas
CKanapHoro fobyTky yepes KoopauHaTu. KyT MixK BEKTOpamu.

Nekuia 6. Bektopn. KoopanHatn BekTopiB. JliHiliHa 3a/1€XHICTb Ta He3aNeXHiCTb BEKTOpPiB. BeKTopHMI
[06YyTOK ABOX BEKTOpPIB. BnactmBocTi BeKTOpHOro AobyTKy. MiwaHnin 4o6yTOK TpbOX BEKTOPIB. BractmueocTi
MillaHoro ao6yTky. KoopamHaTty BekTopis. JliHilMHa 3a/1eXKHiCTb Ta He3aNeXKHiCTb BEKTOpiB. BnacHi uncna i
BJIaCHi BEKTOpPM.

Nekuia 7. MpAma Ha NAOLWMHI.

PisHi BMaM piBHAHL nNpAMOI Ha nNAOWMHI. KyT MmiX aBoma npammmu. YMOBM NapanenbHocTi i
nepneHANKYNAPHOCTI NpAMKUX. BiacTaHb Big TOYKM 40 NPAMOI.

Nekuia 8. MnowmnHa B npocTopi.

3aranbHe piBHAHHA NAOLWMHM T MOro AOCNIAKEHHA. PIBHAHHA NAOWMHMN, WO NPOXOANTb Yepes TPU TOUKW.
PiBHAHHA nNAOWMHM Yy Bigpi3kax Ha ocax. Kyt MmiX aBoma naowmHamu. YMOBM napanenbHocTi i
nepneHaANKYNAPHOCTI ABOX NJIOWMH. BigcTaHb Bif TOUKM 40 NAOLWMHU.

Nekuia 9. Mpama niHia 8 npocTopi.

PisHi Buau piBHAHb npamoi B npocTtopi. Kyt mixX Baoma npammmu. YMOBM napanencHocCTi i
nepneHaAnKYNApPHOCTI  npammx. Kyt MK npAMoOO i NAOWWMHOK. YMOBM  NApPanenbHocTi i
neprneHANKYNAPHOCTI NPAMOT i NNOLWUNHN.

Nekuia 10. Ninii gpyroro nopagky. MoHATTA ninii gpyroro nopaaky. Kono. Eninc. Flinep6ona. Mapabona.
Nekuia 11. NosepxHi npocTopy. LnniHapryHi, KOHIYHI noBepxHi. MoBepxHi 06epTy. MilwaHi 3agavi
aHaNITUYHOI reomeTpii.

NekKuia 12. N'paHMyA 4yncnosoi NocnigoBHOCTI. O3HAYEHHA YNCNOBOI NOCAILOBHOCTI. FPaHMUA NOCNIA0BHOCTI.
ObmerkeHi i HeobmexkeHi nocnigoBHOCTi. 36iKHi nocnigoBHOCTI Ta ix BAactueocTi. [eski Tunu
HeBM3HAYEHOCTEN.

Nekuia 13. MpaHuua GyHKuji. MpaHnusa GyHKLiT, BNacTMBOCTI. 3B’A30K HECKIHYEHHO BENMKUX i HECKIHYEHHO
Manux GpyHKUin. OCHOBHI HEBM3HAYEHOCTI.

Nekuia 14. Mepwa BM3Ha4YHa rpaHmua. [pyra BU3Ha4YHa rpaHuUA.

Nekuia 15. NopiBHAHHA HECKIHYEHHO ManuX GYHKLIA. EKBiBaneHTHI HECKIHYEHHO Mani GyHKLLT.
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Bunuwa matemaTtmKa. HYactnHa 1

NeKuis 16. HenepepBHicTb PpyHKL,i. BracTuBocTi HenepepBHUX PYHKLUiN. Knacudikalia TO4OK po3puBy.
Nekuia 17. MNoxigHa ¢yHKUii. MoxigHa. Tabanua noxigHuMx. OA4HOCTOPOHHI NoxiaHi. JoTUYHa | HoOpmanb Ao
KpWBOI.

Nekuia 18. OudepeHuitoBaHHA PyHKUiN. MMpaBuna gudepeHLitoBaHHA CyMU, pisHULI, AO0OYTKY Ta 4acTKu.
MoxigHa cTanoi, pobyTKy cTanoi Ha QyHKUiO, cTeneHeBOi, TPUrOHOMETPUYHUX, MOKA3HUKOBOI |
norapudmivyHoi GyHKUiN. MoxiaHa cknageHoi ¢yHKuUii. MoxiaHa GyHKUiT, 3aaaHOT napameTpuyHo. MoxigHa
HesABHOI QYHKLT.

Nekuia 19. AudepeHuian ¢yHKUil. O3HAYEHHA, FEOMETPUYHMIN Ta MeXaHiYHUK 3MicT andepeHuiana.
BnactusocTi andepeHuiana. 3actocyBaHHA AndepeHuiana B HAbAMKEHUX 06UMCNEHHSAX.

Nekuia 20. 3acTocyBaHHA AMdepeHLiaibHOro YNCAEHHA ANs AOCNIAKEHHA PYyHKLUiT. MOHOTOHHICTb QyHKLT.
EkcTpemym PyHKLiT. TOuKn nepernny. AcumntoTtu rpadika yHKU,T.

Nekuia 21. MNoxiaHi Ta andepeHuiann BUWKMX NopAAKiB. MexaHiYHMA 3MicT Apyroi noxigHoi. Teopemu
®depma, Ponnsa, Kowi, JlarpaHxa.

Nekuia 22. NocnigeHHA GyHKLUIT Ha ekcTpemym. Popmyna Ternopa.

Nekuia 23. Mpasuno Jlonitana. PO3KpUTTA pisHUX TUMiB HEBM3HAYeHOCTeN 3a npasBuaom Jlonitans.

Nekuia 24. OyHKUji aekinbkox 3miHHMX (PA3). O3HaYeHHA, OCHOBHI NoHATTA. paHuua ®A3. MNobyaosa
obnacTi BU3HauyeHHA GYHKLiT ABOX 3MiHHMUX. YacTUHHI noxiaHi, aAndepeHLianu.

Nekuia 25. MosHUi andepeHuian. MosHuit andepeHuian GyHKLUIiT ABOX 3MIHHUX Ta MOro 3acToCyBaHHA A0
HabAMKeHNX obuncneHb. AndepeHuianmn BULLNX NOPAAKIB.

Nekujia 26. IHBapiaHTHICTb dopmmu noBHoro agudepeHuiana. MNMoxigHa cknagHoi PyHKuji. MNMoxigHa HeABHO
3agaHoi ®13. PiBHAHHA AOTUYHOI NAOLWMHKM Ta HOPMaAi A0 NOBEPXHI.

Nekuia 27. Ekctpemymn dyHKLIi ABOX 3MiHHUX. HeobxigHi i AOCTaTHIi YMOBM iCHYBaHHA eKCTPeMasibHUX
3HayeHb OYHKUii ABOX 3MiHHMX. MOHATTA YMOBHOro eKcTpemymy. HalimeHwe Ta Halbinblie 3HA4YeHHS
dYHKUiT ABOX 3MIHHMX B 3aMKHYTI obnacTi.

Nekuia 28. KomnneKcHi uncna. O3Ha4yeHHA, OCHOBHI NOHATTA. [ii Hag KOMNAEKCHMMM yYmncnamwu. PisHi
dopmMu KoMNeKcHOro Yucna. CreneHi yaBHOT 0gMHNLL.

NeKuis 29. HeBnsHayeHu iHTerpan. NoHATTA nepBicHOi PyHKLii. O3HaYeHHs Ta BAaCTUBOCTi HEBU3HAYe€HOro
iHTerpana. OcHOBHiI popmynu iHTerpyBaHHA. MeToam 3BeAeHHA iHTerpanis 4o TabANYHMX.

Nekuia 30. MeTogm iHTerpyBaHHA. 3amiHa 3MiHHOI. ligBeaeHHA Nig, 3HaK gudepeHuiana. |HTerpyBaHHA
YacMHamu.

Nekuia 31. |HTerpyBaHHA BUpas3iB, AKi 3aneXaTb Bif, KBaApaTHOro TpuuneHa. IHTerpyBaHHA BMPaAsiB, AKi
3aNeXaTb Bif, KBAAPATHOIO TPUYJIEHa.

Nekuia 32. IHTerpyBaHHA pauioHanbHUX ¢YHKUiIA. Po3knag apoboBo-palioHanbHOi QYHKLUIT Ha cymy
HaMNpPOCTIWMX paLioHaNbHUX PYHKLiM.

Nekuia 33. IHTerpyBaHHA BWPasiB, AKi MICTATb TPUTOHOMETPUYHI OYHKLUiT. BUMKOPUCTAHHA OCHOBHMX
TPUroOHOMETPUUYHUX Ppopmy. YHiBepcaibHa NigcTaHOBKaA. 3amiHa 3MiHHOI.

Nekuia 34. IHTerpyBaHHA ippauioHanbHUX ¢YHKUiN. TpUroHOMETPUYHI NigCTaHOBKM B iHTerpanax Big
ippaLioHaNnbHUX PYHKL.

Nekuia 35. IHTerpan Big andepeHuianbHoro 6iHoma. [MiacTaHOBKM Npu iHTerpyBaHHI andepeHuianbHOro
6iHoma.

Nekuia 36. NigctaHoBKM EMnepa. Tunu iHTerpanis, ge 3py4HO BUKOPUCTATU NiacTaHOBKY Elnepa.

IHTerpanu, AKi He BUPAXKAOTbCA B eleMeHTapPHUX QYHKL,ifX.
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5.2 MpaktuuHi 3aHAaTTa (72 roguHn)

3aHAartTa 1. Aii Hag matpuuamm.

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

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

3aHATTA 21

3aHATTA 22.
3aHATTA 23.
3aHATTA 24.
3aHAaTTa 25.
3aHATTA 26.
3aHAaTTa 27.
3aHATTA 28.

3aHAaTTAa 29

3aHatTa 30.
3aHAaTTAa 31.
3aHATTA 32.
3aHAaTTa 33.
3aHAaTTa 34.
3aHAaTTa 35.
3aHAaTTAa 36.

BM3HAYHMKKM MaTpMLb Pi3HOI PO3MIPHOCTI, IX 06UYMCNEHHA.

3HaxoayKeHHA 06epHeHOoT MaTpuL,i, pO3B’A3aHHA MAaTPUYHUX PIBHAHD.
Po3B’sA3aHHA CUCTEM NiHIMHWUX PIBHAHb Pi3HUMM METOAAMM.

BekTopwu, onepauii Hag BEKTOpPamMM.

CKanapHuit obyTOK BEKTOPIB Ta 3aCTOCYBAHHA MOTO.

BeKkTopHMI Ta MillaHUIt A4O6YTOK BEKTOPIB Ta X 3aCTOCYBAHHSA.

MpAMa Ha NAOWMHI Pi3Hi popMK PIBHAHHA NPAMOI.

MNnowmHa, pi3Hi TMNK 33434 Ha PIBHAHHA NAOLUHMN.

PiBHAHHA NpAMOI y NpoCTOpi Ta 3aA4a4i Ha NPAMY Ta NJIOWMHY Y NPOCTOPI.
Kono, eninc, 3apa4i noB’A3aHi 3 ix PiBHAHHAM.

linepbona Ta napabona, 3a4avi Ha Ui piBHAHHA.

MonapHa cMctema KOOPAMHAT Ta PIBHAHHA KPMBUX B NMONAPHIA CUCTEMI KOOPAMHAT.
MNoBepxHi 2-ro NnopAAKY 3a4adi, eKcnpec KOHTPOAbHa 1.

pPaHMLA NOCAIAOBHOCTI, Pi3HI TUMK 33434 Ha L0 TPAHULO.

lpaHuuA PyHKUT. Pi3HI BMUNagKn HEBM3HAYEHOCTEN.

3apavi Ha nepLwy Ta 4PYry BU3HAYHY rpaHULLIO.

HenepepBHicTb GyHKL,i, JOCNigKEHHA HA HENEPEPBHICTb GYHKL,iN.
MNOpiBHAHHA HECKIHYEHHO Mannx Ta BEIMKUX BEUYUH.

Po3pueu GyHKLIM, [OCNIAHKEHHA HA TUNM PO3PUBIB.

. AndepeHuitoBaHHA PYHKLiN.

OndepeHruitoBaHHA YHKLIA 3a4aHMX NapaMeTPUYHO Ta HEABHO.
3HaxoaXKeHHA andepeHuiany PyHKLilA Ta MOro 3aCTOCyBaHHSA.

MoxigHi BULWOro NnopaaKy, 3HaXO4KEHHA.

3acTtocyBaHHA npasuaa flonitana.

3acTtocyBaHHA AndepeHLiaibHOro YACAEHHA ANA AO0CAIAKEHHA QYHKLUIN.
PyHKUIT AEKINBKOX 3MIHHMX, 3HAaXoAKeHHA 061aCTi BUSHAYEHHSA Ta rpaHuMLpb.

. [locnigrKeHHA Ha eKCcTpeMyMm PYHKLIN ABOX 3MIHHWUX, EKCpPec KOHTPOb 2 .
KomnneKcHi yncna, onepau,ii Hag KOMNJIEKCHUMU YMCNAMMU.

3amiHa 3MiIHHUX Ta iIHTErpyBaHHA YaCTUHAMM Y HEBU3HAYEHHOMY iHTerpani.
IHTerpyBaHHA A4po60BO-paL,ioOHANbHUX DYHKLLINA.

IHTEerpyBaHHA TPUrOHOMETPUYHUX BUPA3iB.

IHTerpyBaHHA ipaLioHaNbHUX BUPaA3iB.

MopaynbHa KOHTPOAbHA poboTa.

6. CamocrTiiiHa poboTa cTyaeHTa

CamocTiliHa poboTa cTyaeHTiB (3aranbHa TpuanicTb 111 roamH) nonaraey:

CaMocTiiHOMY OnpaLtoBaHHi NekKuiiHoro martepiany (B pospaxyHKy 0,5 rogmMHa Ha 1 roauHy nekuiiHuX

3aHATb) — BCboOro 36 roguH

OndepeHuianbHe yncneHHa GyHKLiT 6araTbox 3MiHHUX, 3HAXOAMKEHHA YAaCTUHHUX NOXIAHUX.

HeBW3HaYeHHUI iHTerpan, 3Haxo4AXKEeHHA METOA0M NiAHECEHHSA NiA, 3HaK AndepeHuiany.
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MiaroToBLi A0 NPaKTUYHUX POBIT — BCbOro 36 roauH

Migrotosui ao MKP — Bcboro 3 roanH

BMKOHaHHI po3paxyHKOBOI po60TM — BCbOTO 6 roAMH

MigrotoBui 4O CEMECTPOBOro KOHTPOIO — ek3ameHy — 30 rogmH.

MoniTnKa Ta KOHTPO/Ib
7. NoniTMKa HaBYaNbHOI AUCLUNAIHM (OCBITHBOrO KOMMOHEHTA)

OoTpumaHHa nonoxkeHb «Koaekcy yecTi KMl im. Irops Cikopcbkoro» (po3ainu 2 1a 3)
CniBnpauAa cTygeHTiB y po3B’A3aHHi npobneMHMX 3aBAaHb A03BOJIEHA, ane BigNOBiAi KOXHWUA CTyAEHT

3aXMLLAE CaMOCTiMHO. B3aemogia cTyaeHTIB nig, Yac icnuTy KaTeropMyHo 3abopoHAETbCA | Byab-AKa Taka
AiANbHICTb byae BBaXKaTUCA MOPYLUEHHAM aKageMidyHoi gobpoyecHOCTi 3rigHO NPUHLMNIB YHiBEpPCUTETY
LOAO0 aKagemiyHoi [A06poyYecHOCT.Y 3BMYAMHOMY pexXumi poboTM Nekuii Ta MPakTUYHI 3aHATTA
NPoOBOAATLCA B ayaAuTopiax. Y 3MillaHOMY/AUCTAHUIMHOMY peXuMi NeKkuii Ta MpaKTU4YHI 3aHATTA
NpPoBOAATLCA Yepe3 NAaTGopMm gMcTaHLUiMHOro HaB4YaHHA Cikopcbknin, Meet, ZoomToLwuo.

8. BuAM KOHTPO/IO Ta PEUTUHIOBA CUCTEMA OLiHIOBaHHA pe3ybTaTiB HaBYaHHA (PCO)

MOTOYHMIA KOHTPOAb: EKCNPEC-ONUTYBaHHS, ONUTYBAHHA 3a TEMOIO 3aHATTA, HanucaHHA MKP, BUKOHaHHA
PP.

KaneHaapHUA KOHTPOAb: MPOBOAWUTLCA ABiYi Ha CEMEeCTp AK MOHITOPMHI MOTOYHOrO CTaHy BUKOHAHHA
BumoOr cunabycy.

CemecTpoBUii KOHTPO/Ib: EK3aMeH

PeTUHroBa cMCTEMa OLiHIOBaHHA

1. PeWTWHr cTygeHTa 3 AUCUMNNIHWU CKNAZAETbCA 3 6anis, WO OTPUMYHOTbCA 33 2 eKcrnpec-KoHTposi, 1
MOZY/IbHY KOHTPO/IbHY pobOoTy, po3paxyHKoBY poboTy Ta pobOoTy Ha MNPAKTUYHUX 3aHATTAX.
CemMecTpOoBMM KOHTPOIEM € EK3aMEH.

MOTOYHMI Ta NiACYMKOBWUI (CTapTOBMIA) iHAMBIAYANbHUIA PEUTUHTU CTyAEHTA (R,) BU3HAYalOTbCA HA OCHOBI
50-6anbHOI WKaAn ouiHlOBaHHA 33 GOpMYyoto
R=R;, + Ry + Ry + Rprp
2. KpwuTepiin HapaxyBaHHA 6anis
2.1. Poboma Ha NpaKmMu4HUX 3aHAMMSAX
- aKTuBHa TBOpYa pobota — 0,5 banu;
- nnigHa poboTta—0,3 6an;
- nacusHa poboTta — 0 6anis.
2.2. BuKoHaHHA po3paxyHKoeoi pobomu
- TBOpYE BMKOHaHHA poboT — 25 banis;
- poboTy BUKOHaHA 3 HE3HAaYHUMK Hegonikamu — 20 6anis;
- poboTy BUKOHAHO 3 NeBHUMU Nomuakamm — 15 6anis;
- pob6OTy He 3apaxoBaHO (3aBAaHHA He BUKOHAHe abo € rpybi nomunku) — 0 H6anis.
2.3. EKkcnipec KoHmposo no 1 6any;
2.4. ModynbHa KoHmMposbHa poboma 5 6anis.
3. YMOBM NO3MTMBHOI MNEPLIOro KaNeHAApPHOro KOHTPOAK € po3B’A3aHHA He meHwe 50 % ekcnpec
KOHTPOI0. YMOBOI MO3UTUBHOIO APYroro KaJieH4apHOro KOHTPO0 € po3B’A3aHHAHE He meHwe 50 %
eKCcnpec KOHTPOoto.
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4. YMOBO AOMNYCKY A0 eK3aMeHY € CEMEeCTPOBUIM peNTUHT He meHLwe 30 6ani..
5. E3ameHauiiHniM 6ineT cKNagaetbca 3 3 TEOPETMYHMX Ta 6 NPaKTUYHMX 3aBAaHb, Ha MiATOTOBKY
BiABOAUTLCA 2 rTOAMHM , EK3aMEH NPOBOAMUTLCA Y 3MillaHi dopmi.

— «BigMiHHO», noBHa BignoBiab, He MeHwe 90% noTpibHOI iHGOpMaLii, WO BMKOHaHa 3rigHO 3
BMMOraMu A0 PiBHA KyMiHbY», (NoBHe, 6e3nomMuMIKoBe pPO3B’A3yBaHHA 3aBAaHHA);

— «pobpe», 4OCTAaTHbO MOBHA BiANOBIAb, HE MeHLWe 75% noTpibHOI iIHpopMaLLii, WO BUKOHAHA 3rigHo 3
BMMOraMM [0 pPiBHA «yMiHb abo € He3HauyHi HeTOoYHOCTi (NOBHe pPO3B’A3yBaHHA 3aBAAHHA 3
HEe3HAaYHMMWN HETOYHOCTAMM);

— «3af0BifIbHO», He NOBHa BiANOBiAb, He MeHWe 50% noTpibHOI iHdOopMaLi, WO BMKOHAHA 3rigHoO 3
BMMOraMM [0 «CTEPEOTUNHOro» piBHA Ta AesKi MNOMWAKM (3aBAAHHA BMKOHAHE 3 MEeBHUMM
HegoNiKamu);

— «He3adoBiNbHOY, BigNOBIAb He BignoBigaeymoBam A0 «3aa0BinbHO» — 0 6anis.

Tabaunua BignoBiAHOCTI peUTUHroBMX HaniB OLIHKaM 32 YHIBEPCUTETCHKOIO LWKAOH0:

Kinekicmeo 6anie OyiHka
100-95 BiamiHHO
94-85 Lyxe nobpe
84-75 Jobpe
74-65 3a408BiNbHO
64-60 JocTtaTHbO
MeHwe 60 He3aposinbHO
He BUKOHaHi ymoBM A0NYyCKY He ponyuweHo

9. [OopaTtkosa iHpopmauis 3 gucumnaiHm (OCBiTHLOro KOMNOHEHTA)

= [IUTaHHA, WO BUHOCATLCA HAa MOAY/IbHY KOHTPONbHY Po60Ty (260 Ha TEMATUYHI KOHTPOALHI PpoboTH)
HasegeHo y [loaaTKy A;

= [IpuKnag 3aBaaHHA 4Na PO3paxyHKOBOI poboTH HaBeaeHO y [oaaTtky b;

= [IMTaHHA, WO BUHOCATLCA HA €K3aMEHT i NPMKNa4 eK3ameHauiHoro binety HasegeHo y JoaaTky B.

Po6ouy nporpamy HaBuYanbHOI gucumnainm (cunabyc):
CknageHo AokKTop ¢i3.-maT. HayK, npodecop, Nopbauyk Bonoanmup Mupocnasosuy

YxBaneHo Kadenpor matemaTUYHOI Gi3nKKM Ta andepeHLianbHUX piBHAHb (MpoTokon Ne 9 Big, 7 annHa 2022 p.)

Kadeapor BMCOKOTEMMEPaTYPHUX MaTepianis Ta NopoLLKoBoi meTanyprii (npotokon Ne 21 Big 9 aunHA 2022 p.)

NoroaxeHo MeTtoauuHoto Komicieto HH IM3 im. €. O. MaToHa (npoTtokon Ne 10/22 sig 10 avnHa 2022 p.)
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[opatok A
Ha moaynbHY KOHTPO/IbHY BUHOCATLCA 3aBAAHHA 3 TAKUX TEM

Tema 1.1. MaTtpuui. BusHauHuKn.

Tema 1.2. CUCTEMMU NiHIMHUX PIBHAHD.

Tema 3.1. KpuBi nepioro nopsaaky.

Tema 3.2. Kpusi gpyroro nopaaxy.

Tema 4.2. 'paHunui GyHKLI.

Tema 5.2. AudepeHuitoBaHHA GYHKLiM OAHIET 3MIHHOI.

Tema 6.1. AudepeHuianbHe yncneHHA GyHKLUiM 6araTboX 3MiHHMX.
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Mpuknapg 3aBaaHHA gNA PO3PaXyHKOBOI po6oTH

I.|] 8 8 2 0
4 [ -4 7
B OnG Z
0-6 2 8
1. OGuucnUTH BU3HAYHUK :
2. Po3B’si3aTu cucTeMy piBHSHB :
I. 2.‘8;*2'4 *ﬂ'f-zq"J,
| 22+ 32y -3y + 2y = 3.
::‘-x" f’.z.’ --tq-;.
Ya, -Fz,+ 52 + Iy - 7.
3. Po3B’sa3aTu MaTpuuHe piBHSHHS :
A-X=B
0 2 -I £ 2
A=(=2 -1 2 B=(3 2 1
"\1 =2 =L/f. et LY

B

MobyaysaTth rpadik GpyHKLi :

2. p= 2rsinZy.
5.  3HauTu rpaHuyto :
e S ot
 ntees (7-a)¥-(/r2)*
6.  3HaWUTUrpaHuULLo :

1, Cm a(lat VAT )
7. 3HaWTK rpaHuyto :

Zated \2°
1, lm [—=
1 var ( Zrter

8.  3HanTu rpaHuLLo :
S
1. "fﬂ #—,X‘ ,
xe2 Adva "y

9.  3HanTW rpaHuMuio :

O B>

10.  3HaWTK rpaHULO :
x;f:, (/X -rxixen

11. 3HaWTM rpaHuLio :
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Aopatok b
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12.

13.

14.

15.

16.

17.

18.
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LN EWN R

=
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11.
12.
13.

14.

15.
16.
17.
18.
19.
20.
21.
22.

23.
24.
25.
26.
27.
28.

29.
30.
31.
32.
33.
34.
35.
36.
37.
38.

AopaTtok B

NMUTaHHA, WO BUHOCATLCA HA CEMECTpOBMﬁ KOHTPOJ1b

MHOWHW, onepau,ii Hag MHOXWHAMK, NPUKNAAM.

dopmyna biHoma (MeToa MaTUMATUYHOI iHAYKLT).

pPaHMUA NOCNIAOBHOCTI O3HAYEHHA, NPUKNAAMN, EANHICTD.

OCHOBHi BNacTUBOCTI rpaHu1Li NOCNIA0OBHOCTI (CyMu, pisHULI, 4OOYTKY, YaCTKK).

Teopemun npo obmeKeHicTb 36iKHOI NOCNIAOBHOCTI, NPO Nepexia A0 rpaHULL B HEPIBHOCTI.
Teopema Npo Tpu NOCNIJOBHOCTI.

Teopema Npo iCHyBaHHA rPaHMLi MOHOTOHHOT 0BMeXKeHOT MOCNiA0BHOCTI.

Yucno e AK rpaHuuA NOCAig40BHOCTI.

BepxHA Ta HUXKHA rPaHMLA NOCNIA0BHOCTI O3HAaYEeHHA Teopema Npo ix xapakrepusaLiito.

. dDyHAamMeHTaNbHICTb NOCAIA0BHOCTI, A0BECTU PyHAAMEHTANIbHICTb 30iXKHOI NOCAIA0BHOCTI, KpUTEpIl

Kouwi.

O3HavyeHHs rpaHuui oyHKUji B Toyui no Kowi Ta no NenHe.

OAHOCTOPOHHI rpaHuLi GyHKLIi, enemeHTapHi BMaCTUBOCTI LMX rpaHuLb.

HecKiHyeHOo Ma/ii Ta BeNMKi BEIMYNHU iX 3B"A30K, NOPIBHAHHA HECKIHYEHO ManuX Ta BEJINKUX
BEJINYUH.

Konun x—0.

.. SIn X
MpaHnua GyHKL

HenepepBHicTb PyHKLii B TOULi, HENEPEBHICTb CYMU, Pi3HULi, 4OOYTKY Ta YacTKM ABOX QYHKLiN.
Mepwa Teopema Beliepuytpacca.

Lpyra Teopema BenepTpacca.

PiBHOMipHa HenepepBHICTb HAa 3aMKHYTOMY iHTepBani, Teopema KaHTopa.

Po3pueu dyHKUii, npuKknagu.

MaTpuui, onepavii Hag maTpuuamu,

BM3HAYHMK O3Ha4YeHHA Ta 06YMCNEHHSA, BNACTUBOCTI BU3HAYHMKA.

3HaxoarKeHHA obepHeHOoi MaTpuui Yepes anrebpaivyHi 4ONOBHEHHA Ta 3 A0NOMOrO0 e/leMEeHTAPHMUX
nepeTBopeHb.

MeTog, ayca po3B’A3yBaHHA CUCTEMM NiHIMHUX PIBHAHD.

MaTpuuHMin meToa, po3B’A3yBAHHA CUCTEMM NiHIMHUX PIBHAHD.

MeTtog Kpamepa po3B’a3yBaHHA CUCTEMMU NiHIMHUX PIBHAHD.

EBKNig0OBUIA N-MipHKIA NPOCTIp, onepaLii Hag BEKTOPaMM, CKanApHUM gobyToK.

MoHATTA NiHIMHOT 3a1eXXHOCTi Ta HE3aN1eXKHOCTI BEKTOpiB, 6asuc.

NiHiMHMX onepaTop, BAAaCTUBOCTI NiHIMHUX onepaTopiB, NpeAcTaBAeHHA NiHIMHOro onepaTtopa B n-
MipHOMYNPOCTOPI.

MaTpuya nepexogy Big ogHoro 6asucy A0 iHWOoro, 3anncmaTpuL,i onepaTtopa B HOBOMy 6a3uci.
PAasKoBMI Ta CTOBNYMKOBWUIA PaHT MATPULL, PaHr Mapuu;.

Po3B’A3HICTb cMCTEMM NiIHIMHMX OAHOPIAHUX PiBHAHb, NPEACTaBAEHHA 3ara/lbHOro PO3B A3KY .
Teopema KpoHekepa-Kanenni, npeactaBneHHA 3araibHOrO pPO3B’A3KY.

BnacHi 3Ha4YeHHA Ta BNaCHi BEKTOPW NiHIMHOro onepaTopa iX 3HaXOAKeHHS.

KBaapatunuHi Ta 6iniHinKHi popmm npuBeaeHHA iX A0 KAHOHIYHOTO BUTAAAY.

CKanApHWit Ta BEKTOPHUI A06YTOK BEKTOPIB iX 3aCTOCYBaHHA.

3MillaHnin 4OBOYTOK BEKTOPIB Ta MOro 3aCTOCYBaHHA.

3aranbHe PiBHAHHA NPAMOI Ha NNAOLWMHI BUBIA, 3MIiCT KoediLliEHTIB.

PiBHAHHA NpAMOI Yy Biapi3Kax Ha 0CAX Ta 3 KYTOBMM KOediLLiEHTOM 3HAXOAKEHHA KyTa MiXK NPAMUMMU,
YMOBA NepneHaANKYNAPHOCTI.

12



Bunuwa matemaTtmKa. HYactnHa 1

39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.

82.

HopmanbHe piBHAHHA NPAMOI 3HaXO4KEHHSA BiACTaHI Big, TOUKU A0 NPAMOI.
3aranbHe PiBHAHHA NAOLWMHN BUBIA, MOro, 3MicT KoedillieHTiB.

PiBHAHHA NNOLWMHMK LLO NPOXOANTL Yepes TP TOUKMU, Yepe3 TOUKY Ta ABa BeKTopa.
PiBHAHHA NNOLWMHK B Bigpi3Kax Ha 0CAX, Ta HOPMa/ibHe PiIBHAHHA MIOWMNHU.
PiBHAHHA NPAMOI Y NPOCTOPi AK NEPETUH NNOLWMH, KAHOHIYHE PIBHAHHA NPAMOI.
B3aemHe po3milLeHHA NPAMOI Ta NAOWMHM Y NPOCTOPI.

KpuBi gpyroro nopAaaKy BMBIA PiBHAHHA eninca, OCHOBHI NapameTpu eninca.
lnepbona BMBig KAHOHIYHOrO PiBHAHHA, OCHOBHI MapameTpu.

Mapabona BUBIL KAHOHIYHOrO PIBHAHHA, NapameTpu.

MpuBeAeHHA A0 KAHOHIYHOrO BUrNAAY PiBHAHHA KPMBOI APYroro NOpAaKy.
MNoBepxHi gpyroro NnopAAKy OCHOBHi TUNW NOBEPXOHb.

MoxiaHa ¢dyHKUT B TOYLi O3HAaYeHHA OCHOBHI BNACTUBOCTI.

FeomeTpUYHMI Ta MEXAHIYHMIA 3MICT NOXiAHOI.

PiBHAHHA AOTWMYHOI Ta HOPpMaAi, NiAAO0TUYHA Ta NiAHOPMAb.

MoxiaHa cknagHoi PyHKLUIT, noxigHa PyHKLIT 3a4aHOi HeABHO.

NorapudmivHe andepeHuitoBaHHA, noxigHa GyHKLii 3a4aHOT NnapameTpUYHO.
OundepeHuian, Moro reomeTpUYHNUIA 3MICT, 3aCTOCYBaHHA A0 HabanKeHUx obuncneHs.
MoxigHi BMWOro nopaaky GyHKLUiN 3a4aHMX ABHO HEABHO Ta NAapamMeTpUyHO.
dopmyna JlenbHiua.

OvdepeHuian BUWOro nopagxy.

Teopema Pepma, Ponna ta /larpaH:xa.

Teopema Kouwi.

HeobxigHa Ta OCTaTHA yMOBa MOHOTOHHOCTI QYHKLT.

dopmyna Teinnopa ana mHorouneHa, popmyna Tennopa 3 3a/UWKOBUM YneHoM y popmi MNeaHo.
®dopmyna Tennopa 3 3aAMWKOBUM YneHOM y dopMmi JlarpaHiKa.

MNepwa Teopema JlonitTana, HacNiAoK 3 Hel.

[pyra Teopema Jlonitana Ta HacnigokK 3Hei.

JocnigKeHHA GYHKLUiT HAa BUNYKAICTb.

JIoKanbHUIM eKCTpemym A0CNIOKEHHA.

3HaxXo4XKeHHA TOYOK eKCTpeMyMy, AO0CTaTHI YMOBU eKCTpemymy.

TOuKM Nnepernny, AoCNigXKEHHA HA eKCTPEeMYM 33 AOMOMOTOK0 CTapLMX NOXiAHWUX.
AcumMmnTOTK OYHKL,iT, 3HAXOAKEHHA aCMMNTOT.

DyHKLiT 6araTbox 3MiHHUX, 3HAXOAMKEHHA MOXiAHOI N0 HANPAMKY, rPafli€HT.
YacTMHHI NoXigHi BUCOKOro NOpAaKY, YMOBM CiBNaAiHHA 3MilLaHUX MNOXigHWUX.
HeobxiaHi ymOBM NOKANbHOrO EKCTPEMYMY, FTEOMETPUYHMIA 3MICT gudepeHuiany.
dopmyna Telinopa ana GyHKLUIi 6araTbox 3MiHHUX.

[ocTaTHi ymoBM eKcTpemymy Ana GyHKUii BOX 3MiHHMX.

YMOBHUI eKcTpemym PyHKLUiAa SlarpaHika.

3HaxoAKeHHA MaKCMMaNbHOTO Ta MiHIMa/IbHOroO 3Ha4YeHHsA B 0bnacrTi.

MepBicHa ¢yYHKLii 03Ha4YeHHA OCHOBHI BAaCTUBOCTI.

dopmyna iHTerpyBaHHA 32 YaCTUHAMW B HEBU3HAYEHHOMY iHTerpari.

3amiHa 3MiHHUX B HEBM3HAYEHHOMY iHTerpani

KomnneKcHi uncna, onepauii Hag KOMNAEKCHUMM Yncnamu, anrebpaiyHa Ta TPMroHOMeTpUYHa
dopma KOMMNAEKCHOTO YMcna.

®opmynuEiinepa, reomeTpuyHa iHTEPNPUTALLA KOMMNJIEKCHOTO YMCAa

Mepexiz Big anrebpaivyHOi 4,0 TPUTOHOMETPUYHOT GOPMM | HaBNaAKM.

83.
84.

KopiHbN-ro cteneHA 3 KOMMNAEKCHOro Ynchaa.
Teopema besy, Hacnigok 3 Hei.

13
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85.
86.

87.

88.
89.
90.
91.

92.

93.
94.

95.

96.

97.

98.

KpaTHi KopeHi, po3Kkiag noniHOMa Ha He3BigHI Ha4 NO/IeEM KOMMIEKCHUX Ynucen.
Po3knag noniHoma 3 gincHMmMu KoediuieHTamm Hag Noaem KOMNAEKCHUX YMCEN.

dx
Vx? ta?
IHTerpyBaHHsienemeHTapHUXApPobiB 1, 2 Ta 3 Tunis.
IHTerpyBaHHAenemeHTapHoroapoby 4-ro Tmny, pekypeHTHa popmyna.
3aranbHa dopmyna iHTerpyBaHHAApPO60BO-paLLiOHaNbHOIPYHKLT.
MeTopa, OcTporpaacbKoroiHTerpyBaHHA,4p060B0-paLlioHabHOIQYHKL.

O6umncneHHs iHTerpana J.R(x,ml axth m, ax+b -
a,x+b, a,x+b,

ObuncneHHs iHTerpana I

IHTerpyBaHHAANpepeHuianbHorobiHomy 1 Ta 2 -1 BUNagoK
IHTerpyBaHHsandepeHuianbHorobiHomy 3 - i1 BUNaaokK.

dx
Vax® +bx+c
OuncneHHs iHTerpana IR(sin X,cosx)dx .

OumncneHHs iHTerpana '[R(X, Vax? +bx +c)dx.

OumncneHHs iHTerpana jsin“ xcos™ xdx.

OuuncneHHA iHTerpana J‘
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Bunuwa matemaTtmKa. HYactnHa 1

MpuKknag eksameHauiiHoro binery

HAL[}OHAJ'H:HHFI TEXP}I‘IHI/II?'I VHIBEPCUTET YKPAIHU
«KUIBCbKUU MOJITEXHIYHUU IHCTUTYT imeni ITOPS CIKOPCHKOI' O»

OcBiTHRO-KBaTiPiKaiHHUHI piBEeHb__OaKaaaBp

Hanpsm migroroBku Marepiajio3HaBCTBO
CriemianbHICTh____132 Marepiano3HaBcTBO cemectp 1
Kpenutnuii monyns Buma matemaruka. yactusa 1. JludepennianpneuncieHns Ta diHiliHa anredpa

EK3AMEHAIINHUHA BIJIET Ne

... sinX
1. I'panunsg @yskiii —— , koau Xx—0 (3 JOBEJACHHIM).
X

2. PiBHSHHS IJIONIMHYU Y BIAPI3KaxX HAa OCSIX, HOPMaJbHE PIBHSHHS IJIOMIUHU.

3. 3aranpHa dhopMyIia iIHTEIPYBaHHS APOOOBO-PAIiOHATBHOT (DYHKITI].

4. 3ajnaui.

1. 3HaiTH :
1

lim x*e*’

X—0

2. IlepeBipuTH Ha JiHINAHY 3aJ1€KHICTh, HE3AJIEKHICTh BEKTOPH :

e (LLL1),e,(1;2;1;1),6,(11;2;1),e,(1;3;2;3)

3. Hanucatu opmyny Teitnopa 4-ro mopsiaxy, SKImo x, =4 y =/x

4. 3naiiTu oO0epHEHY MATPUIIIO [0

2 7 3
39 4.
1 5 3
62
5u—ln(\/7)ﬂ0BeCTH 1110 +a_yZ:0’

sintx dx

6. O6uucnutn [ ———

cosbx
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