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AHorauis. MeTa Ta 3aB1aHHS OCBITHHOI KOMIIOHEHTH

AHoTanisi. Poboua mporpama MICTUTh BUTAT 3 POOOYOr0 HABYAIBHOTO IUIAHY, METY
BHUBUYEHHS, KOMIETEHTHOCTI, SIKI Ma€ OmaHyBaTH 3700yBay, MpOrpaMHi pe3yJIbTaTH HAaBYaHHS,
JaHl 1010 BUKIIAJadiB, 3MICT KypCy, TEMAaTHKy NpPaKTHYHUX 3aHATb, BUMOTH O BUKOHAHHS
IHAMBIAyaTbHOTO 3aBIAaHHS, IIKaly OILIHIOBaHHS 3HaHb, BMIHb Ta HaBHUYOK 3/100yBauya,
pPO3’SICHEHHsI YCIX AaCIeKTiB OpraHizaiii OCBITHROTO TPOIECY IIOJ0 3aCBOEHHS OCBITHBOI
KOMIIOHEHTH, CIHCOK HABYAIHLHO-METOIWYHOTO 3a0€3MEUYCHHs, JDKEpeNl Ta JITepaTypu Ui
MiATOTOBKH JI0 NMPAKTHYHUX 3aHATH Ta BUKOHAHHS 1HAWBIIyaJIbHUX 3aBJaHb. Takox mporpama
MICTUTh OCHOBHI TIOJIO)KCHHSI IIOAO TIOJNITUKU aKageMIdHOI TOOpOYECHOCTI Ta TOJITUKH
BIJIBITyBaHHSI Ay IMTOPHUX 3aHSTh.

Merta 0CBiTHHOI KOMIOHEHTH — HAJIAHHA CTYJCHTaM MaTeMaTUYHHUX 3HaHb, 3HAHOMCTBO
3 OCHOBHUMH MaTeMaTUYHUMH MOHATTSAMHU, METOJaMH Ta allTOPUTMAMHU ISl pO3B’A3aHHS 3a7a4 y
npodeciiiHiii AISIBHOCTI, PO3BUHEHHS JIOTIYHOTO Ta MAaTEMaTUYHOTO MUCICHHS 1 BMIiHHS
3aCTOCOBYBATH MaTeMAaTH4HI MiJIXOAM 10 aHAJi3y Ta pO3B’s3aHHs 3a7ay yIpaBIiHHS, BUXOBAHHSI
¢axiBLs, KU BOJOJIE K KIACHYHUMHM, TaK 1 HAWBAXIMBIIIMMU CYy4aCHUMH MaTeMaTHYHUMHU
METOJIaMH, 3JIaTHOTO CaMOCTIHHO TOTIHOIIOBATH MAaTEMaTUYHE PO3YMIHHS PO3B'I3yBaHUX
3aB/IaHb Ta YJJOCKOHAJIOBATU CBOI (JaXxOBl MOKIMBOCTI.

3aBIaHHsI OCBITHbOI KOMIIOHEHTH — TIATOTYBaTH 3700yBayiB OCBITHBOTO CTYMEHS 10
MOTAJIBIIIOTO BUBUCHHS OCBITHIX KOMITOHEHT MPOQECiiHOT MiATOTOBKH.

IIpepexBi3uTH: MKUTBHUN KypCc MaTeMaTUKH (anredpa Ta moYaTKH aHalli3y, TeOMETpis).

[TocunanHss Ha  CTOPIHKY €INEKTPOHHOTO  HABYAIIbHO-METOJAMYHOTO  KOMILIEKCY
mucuuiuing https://org2 . knuba.edu.ua/course/view.php?id=101.

KommnerenTHOCTI 3100yBaviB OCBITHHOI IPOrpaMu, 1o GopmMyrOThHCS B
pe3yJbTaTi 3aCBOEHHS OCBITHHOI KOMIIOHEHTH

Kon 3MicT KOMIETEHTHOCTI

IHTeraJII)Ha KOMIIETEHTHICTh

3maTHICTh PO3B’SA3yBaTH CKJIAQJHI CIEIiadi30BaHI 3aqavi Ta MPaKTHIHI TMPOOJIEeMH T dac
1K npodeciiHOI AIIBHOCTI y cepi 00Ky, ayTUTy Ta ONOJATKyBaHHsI a00 B MPOLeci HaBYaHHSI,
o Tepeadadae 3acTOCYBaHHS TEOpid Ta METOJIB €KOHOMIYHOI HAYKH 1 XapaKTepPH3YEThCS
KOMILIEKCHICTIO i HeBU3HAYCHICTIO YMOB.

3arajbHi KOMIIETEHTHOCTI

3natHicTh 30epiraTh Ta TPUMHOXKYBATH MOPANbHi, KyJNbTYpHi, HAayKOBI LIHHOCTI Ta
MIPUMHOXKYBATH JTOCSITHEHHS CYCIIUIBCTBA HA OCHOBI PO3YyMIHHS icTOpii Ta 3aKOHOMipHOCTEH
PO3BHTKY TpeAMeTHOI oOnacTi, 11 Micls y 3arajbHii CHUCTeMi 3HaHb PO TPUPOLY 1

3K2 . . . o e
CYCIIJIBCTBO Ta y PO3BUTKY CYCHUIBCTBA, TEXHIKH 1 TEXHOJIOT1H, BAKOPHCTOBYBATH Pi3HI BUIU
Ta (opMH pyXOBOi aKTHBHOCTI [UISl aKTUBHOTO BiJIIOYMHKY Ta BEICHHS 3I0POBOTO CIIOCOOY
KUTTS.
3K8 HaBuuky BUKOpHCTaHHS 1HPOPMAIIHNX 1 KOMYHIKalliHHIX TEXHOJOTIH.
PaxoBi KOMIIETEHTHOCTI
3MaTHICTh aHaNi3yBaTH pe3yiabTaTH TiSIBHOCTI OpraHisamii, 3iCTaBIATH iX 3 (hakTopaMu
®KO02 BILTMBY 30BHIIIHBOT'O Ta BHYTPIIIIHBOI'O CEPEIOBHIIIA.
IIporpamHi pe3y/bTaTu 3100yBa4iB 0CBiTHBOI MPpOrpamMu,
10 (POPMYIOThCH B Pe3y/abTaTi 3aCBOECHHS OCBITHHOI KOMIIOHCHTH
Kon IIporpamsi pe3yjbTaTu
PL6 BusBIISITH HABHYKY TIONIYKY, 30MpaHHs Ta aHai3y iH(opMallii, po3paxyHKy MOKa3HHUKIB JJIst
OOIPYHTYBaHHS YIPABIIHCHKUX PIIlICHb.



https://org2.knuba.edu.ua/course/view.php?id=101

3MmicT Kypcy
Moayas 1
3microBuii MmoayJb 1. EjieMeHTH JiHIIHOI ajredpu

Tema 1.1. Anredpa marpuub. BU3HAYHUKH

Jleknis 1. Matpuui ta aii Hag HUMH. EnemenTapHi nepeTBOpeHHs PAIKIB Ta CTOBIYMKIB
Matpuii. Teopema ['aycca mpo 3BEJACHHS MaTpPHUIll [0 CTYIIHYATO-TPAIEIEBUIHOTO BHIY.
ObepHeHa MaTpuis. 3HaX0KEHHSI 00epHEHOT MAaTPHUIl METOIOM €JIE€MEHTapHUX IEePETBOPEHb.

IpakTuune 3ausarTa 1. BukoHanHs Aiii qonaBaHHS MaTpHUIlb, MHOXKEHHS MaTpHIlb Ta
MHOXEHHSI MaTpHullb Ha 4ucio. OOUYUCIIEHHS BUpPA3iB 3 MATPUIIMH. 3HAXOJKCHHS 3HAUYCHHS
MHOTOWICHA Bijl MaTpuIli. 3HAXOKEHHSI 00EpHEHOT MaTPHIII.

Jleknist 2. O3HaueHHs BU3HAYHHMKA MOPSAAKY #. OOUYMCIEHHS BU3HAYHUKIB JPYroro Ta
TPEThOro NOopsaKiB. OCHOBHI BIIACTUBOCTI BU3HAYHHKIB.

IIpaktnuyne 3aHATTA 2. OOUYMCIIEHHS BU3HAYHMKIB APYroro Ta TPEThOIO MOPSAKIB.
OOuncneHHst BU3HAYHUKIB YETBEPTOTO Ta OUIBIINX MOPSAKIB IIJISIXOM 3BEACHHS iX 0 BEPXHBOTO
Yl HWKHBOTO TPUKYTHOTO BHUAY 3a JOINOMOIOI0 €JIEMEHTAPHUX IEpPEeTBOPEHb MAaTpPUIll
BU3HAYHUKA.

Jlekmist 3. Po3kian BU3HAUHUKIB 3a PsAKOM a0o cTOBMUMKOM. SIBHa Qopmymna st
3HaXOPKEHHs 00epHEeHO1 MaTpulli. MaTpru4Hi piBHSIHHS.

[IpakTuuyne 3aHaTTa 3. OOYMCICHHS BHU3HAYHMUKIB METOJOM 3HID)KCHHS IMOPSJIKY,
PO3KJIajafouy BU3HAYHUKU 32 PAIKOM a00 CTOBIMYMKOM. 3HAXODKEHHS OOCpHEHOI MaTpHili 3a
ABHOIO (hopmyIoro. Po3B’s13yBaHHS MaTPUYHUX PIBHSHb.

Tema 1.2. Cucremu JiHiliHUX piBHAHB. JliHiliHi npocTOpHN

Jlexuis 4. Cucremu niHIHHMX piBHSHb, OCHOBHI MOHATTA. CyMicHI 1 HeCyMiCHI,
BU3HAYCHI 1 HEBM3HA4Y€HI CUCTEMH JIHIMHUX piBHAHBb. Meroa ['aycca po3B’si3yBaHHS CHCTEM
JTHIMHUX PIBHSHb.

IlpakTuuHe 3auHaTTa 4. PO3B’sA3yBaHHSA CHCTEM JIHIHHUX pPIBHAHH MeTOAOM [ aycca.
BusHaueHHS MHOXXHHH PO3B’SA3KIB CUCTEM JIHIMHUX PiBHSIHB.

Jlekmist 5. Meton Kpamepa Ta MaTpu4HHil METOJ pO3B’SI3yBaHHS CHUCTEM JIHIHHUX
PiBHSHB.

IIpakTuyHe 3aHATTA S. P0o3B’A3yBaHHs CUCTEM JIIHIMHUX PiBHSAHb MeToa0M Kpamepa ta
MaTpUYHUM METOJIOM.

Jlexuist 6. Jliniiini (BekTopHi) npocropu. [Ipuknamu miniitHUX npocTopis. Ilixmpoctopu.
JIiniiiHO He3aJeXHI BEKTOpH. basuc Ta pO3MipHICTH JiHIKHOTO TpocTopy. Apudmernunuit
JTiHIWHUNA POCTIp, HOTO Oa3uc Ta PO3MIPHICTL. PaHT cHCTEeMH BEKTOPIB.

IIpakTnyne 3aHATTA 6. PO3B’s3yBaHHS BIpaB HAa BHU3HAYCHHS TOTO, UM € 3aJaHa
MIIMHOKHHA TIAIPOCTOPOM JIHIHHOTO TMPOCTOPY. 3HAXOJDKEHHsS O0a3ucy Ta pO3MIPHOCTI
JiHIHHOTO TpocTOopy. Bu3HaueHHs TOro, 4u € 3aJaHa CHCTEMa BEKTOPIB JIHIMHO HE3alIekKHOIO.
3HaxOKEHHS KOOPAMHAT BEKTOPA B Pi3HHUX Oa3zucax.

Jleknisn 7. Panr marpuni. Teopema Kponekepa-Kanemm. dyHnameHtanbHa cucTema
PO3B’S3KIB OJHOPIHOI CHUCTEMHU JIHIHHUX PIBHSAHB. 3B’S30K MK PO3B’S3KaMH HEOIHOPIIHOI
CUCTEMH JIIHIHHUX PIBHSAHB Ta BIAMOBITHOI ili OTHOPITHOT CHCTEMHU.

IpakTuuHe 3aHATTS 7. 3HAXO/MKEHHS paHTy MaTpHIl. 3acTOCYyBaHHS TEOPEMH
Kponekepa-Kamemmi s JOCHIDKEHHS  CUCTEM  JIHIWHUX  pIBHSHb.  3HAXOJIKCHHS
byHIaMEHTAIBHOI CUCTEMH PO3B’SI3KIB OJTHOPIIHOI CUCTEMH JIIHIMHUX PIBHSHB.

Jlekuis 8. Monens JleoHTheBa Oararorany3eBoi eKOHOMIKHU Ta 1HIII JTIHIHHI MOJEIIL.
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3micTroBuilt MoayJib 2. EjieMeHTH aHAJITHYHOI reoMeTpil

Tema 2.1. BekTopHa ajareopa

Jlekuis 9. Bexrtopu. JliHiifHi omepamii Haj BEKTOpaMH, iX OCHOBHI BIJIACTUBOCTI.
Komineapni Ta koMIuIaHapHi BeKTOpH. [IpsMOKyTHa JekapToBa cUCTeMa KoopauHat. HanpsmHi
KocHHYycH BekTopa. JIiHiliHI omepaii HaJ BEeKTOpamH, 110 3aJaHi koopauHatamu. [loain Bigpizka
B 3a/1aHOMY BifgHoIIeHHI. [Ipoekinist BeKTopa Ha BiCh.

IpakTuyne 3aHaTTs 8. Po3B’s13yBaHHS 33/1a4 Ha TEOMETPUYHI omepallii HaJi BEKTOPAMH.
3HaXOHKEHHST KOOPJWHAT JIIHIMHOI KOMOIHaIi1 BEKTOPiB. 3HaXOKEHHS KOOPJAMHAT TOYKH, IO
JUTATH BIJIPI30K B 33JJaHOMY BiIHOIICHHI. 3HAXOKEHHS HAMPSMHUX KOCUHYCIB BEKTOPA.

Jleknis 10. Ckansgpuuii, BeKTOpHHIA 100yTKH BEKTOPIB, iXHI BIACTHBOCTI, OOUYMCIICHHS Ta
3aCTOCYBaHHSI.

Jleknia 11. Mimanuii 100yTOK BEKTOpIB, MOTO OCHOBHI BIIACTHBOCTi, OOYMCIIEHHS Ta
3aCTOCYBaHHS. ¥ MOBa KOJIHEApPHOCTI JBOX BEKTOPiB. YMOBa KOMILIAHAPHOCTI TPHOX BEKTOPIB.

IpakTnyne 3auaTTa 9. OOUKCICHHS CKAISIPHOTO, BEKTOPHOT'O Ta MIIIIAHOTO TOOYTKIB, Ta
iXHE 3acTOCYBaHHS IO PO3B'SI3aHHS 3a/1a4.

Tema 2.2. [IpaMa Ha MUIOMIUHI

Jlekuis 12. 3aranpHe piBHAHHS NpsAMOi. PIBHAHHS MpsiMO1 y Bifpi3Kax Ha ocsiX. PiBHAHHS
npsMoi 3 KyToBUM KoedirieaTom. HopmanbHe piBHSHHS NMpsAMOi. BijicTalb Bil TOYKH 70 MPSMOI.

Ipakrnyne 3anaTTa 10. 3ammc 3aragbHOTO pIBHSHHS MPSIMOI, PIBHSAHHA OPAMOI y
BIJIpi3KaX Ha OCSX, PIBHAHHSA TpsMOi 3 KyToBUM KoedimieHToM. Po3B’s3yBaHHsA 3amay i3
BUKOPUCTAHHSM PI3HUX PiBHSHB MPSAMOi. 3HAXOKEHHS BiJICTaHI BiJl TOUKHU J0 MPSMOI.

Jleknia 13. KanoniuHe 1 mapameTpuyHi piBHSHHS mpsMoi. PiBHSHHA npsAMoi, 10
HPOXOINTH Yepe3 ABi TOUKH. KyT Mk mpsMUMH.

Ipaktnyne 3ansaTTa 11. 3anuc KaHOHIYHOTO 1 MapaMETPUYHUX PIBHSAHB MPSIMOI,
PIBHSHHS TPSAMOI, IO MPOXOTUTH 4epe3 ABI TOYKW. Po3B’s3yBaHHs 3a/1ad i3 BHKOPHUCTAHHIM
Pi3HUX BUIB PIBHSAHB MPSMOI.

Tema 2.3 [liiomuHAa Ta IPSIMA B NPOCTOPI i pPi3Hi BUAMU IX PiBHAHb

Jlexuisi 14. [nomuua y mpoctopi. 3arajgpbHe piBHSIHHS IUIOMWHA. PiBHSHHS TUIONIMHU Y
BiZ[pi3Kax Ha ocsix. HopmanbHe piBHSHHS IUIOMIMHU. PiBHSHHS TUIOIIMHY, IO TPOXOAUTH Yepes3
TpU TOYKH. BijfcTanp BiJ TOUKH 10 ToMUHUA. KyT MiX IJIOMIMHAMM.

Mpakrnyne 3ausarTa 12. 3anuc 3araqpHOTO PIBHSHHS TUIONIMHM, PIBHSAHHS IUIOLUIMHUA Y
BiJ[pi3Kax Ha OCSIX, PIBHAHHS IJIOLIMHH, 1[0 IPOXOAUTH Yepe3 TpH TOUKU. Po3B’A3yBaHH: 3a/1a4 13
BUKOPUCTAHHSM PI3HUX PiBHSHB IUIOUIMHU. 3HAXO/KEHHS BIJICTaHI BiJl TOYKH /IO IUIOUIHHH.

Jleknis 15. Ilpsima y mpocrtopi Ta pi3Hi Buau ii piBHsAHb. KaHOHIYHI Ta mapameTpuuHi
PIBHSIHHSI TIPSMOi B MPOCTOpi. PiBHSHHS MpsMOi, IO MPOXOIUTH 4Yepe3 JBI TOYKU. PiBHSIHHS
npssMoi B MPOCTOPI, SK MEPeTHH ABOX IuomuH. KyT MiX mpsMumu. Biacranp Big Touku 110
npsAMoi B IpocTopi. B3aeMHe po3milieHHs! MpsIMOT Ta IUIOIMHY B TPOCTOPI.

IpakTnyne 3anarTa 13. 3anuc piBHAHHSA NPSAMOI B MPOCTOPI PI3HUX BHUIIB: KAHOHIUHI
PIBHSHHS NPAMOI, NapaMeTPUYHI PIBHAHHA NPAMOi, PIBHAHHS NMPSAMOI, 110 IPOXOAUTH Yepe3 JBi
TOouKd. PO3B’s13yBaHHsI 3a/1a4 13 BUKOPUCTAHHSAM Pi3HUX PIBHSAHB MPSAMOi y IPOCTOPI Ta IUIOLIHHH.

Tema 2.4 Kpusi apyroro nopsiaky Ha mJiouimHi

Jlekuisi 16. 3aranbHe piBHSHHS KPUBOI Ipyroro mopsaky Ha ruioniuHi. Knacudikaris
KpHUBHX Apyroro nopsiaky. Kono. Exinc. Kanoniune piBHSAHHS entinica, HOro OCHOBHI BIIACTHBOCTI.

Jlekuis 17. I'inep6ona ta mapaboia, iXx KaHOHIYHI PIBHSAHHS Ta OCHOBHI BIIACTHBOCTI.

IpakTuune 3auaTTs 14. 3HaX0HKCHHS KAaHOHIYHOTO PIBHSHHS KOJa, eJirca, rinepoou,
napabonyu Ta BU3HAUYEHHS OCHOBHHMX IXHIX BJIACTUBOCTEH Ta mapaMeTpiB. Bu3HaueHHs M0
3arajibHOMY PIBHSHHIO KPUBOI Pyroro MopsiaKy BUAY KpHUBOI.
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3microBuit moayiasr 3. MaremaruyHuii a”augiz. Ywuciaosi
MOCJIJOBHOCTI Ta ixHi rpanuni. @®yHkuisa ogHi€i 3MiHHOIL. ['panuns i
HemepepBHICTh PYHKIIIL

Jlekniss 18. Ywucnosi mHoxkmHM. YucnoBi mpomikku. Oxkinm Touku. YwucimoBa mpsiMa.
YucnoBi mochigoBHOCTI. ['paHuils 4YUCIOBOI TOCTIAOBHOCTI Ta ii OCHOBHI BJIACTHUBOCTI.
MomnoTtonHi nociigosHocti. Yucio e.

Jlexnis 19. @ynkuis aificHoi 3MinHOI. O0nacTh BU3HAYCHHS (QYHKIII, 00JacTh 3HAUCHHS
¢yukuii. OcHOBHI eneMeHTapHl GyHKUil, iXH1 rpagiku. ['panuus ¢yHkKuii Ta il OCHOBHI
BiactuBocTi. Ilepma ta npyra BakiuBi rpaHui, iX HacaiaAku. OCHOBHI TEOPEMH MPO TPAHUILLL.
ExBiBasieHTH1 HeCKIHUeHHO Mauli (pyHKUII. [IopiBHAHHSA HECKIHUEHHO MalIuX (QYHKIIH.

Ipaktnune 3ausarTa 15. IloGynoBa rpadikiB OCHOBHUX €JIEMEHTAPHUX (YHKLIH.
3HAXOJKEHHS TPaHMIlb YUCIOBUX IOCIHIIOBHOCTEN Ta rpaHUllb (YyHKIINA. 3aCTOCYBaHHS NEpPILIOL
Ta JIpyroi BaKIMBOI TpaHUIN Ta iX HACIIAKIB O OOYMCICHHS TpaHULb (YHKLINA. 3aCTOCYBaHHS
BJIACTMBOCTEH €KBIBAJICHTHUX HECKIHYEHHO MaIUX (YHKI[IH 10 00UKCICHHS TPaHULb (DYHKLIHN.

Jlexnisi 20. OgHocTOpOHHI rpanuni. HenepepBHicTh QyHKIIT B TOULl, HA BiAPI3KY Ta Ha
iHTepBaii. Touku po3puBy pyHKLIi Ta X Ki1acuikaris.

IIpaktnune 3anaTTa 16. KonTponbHa poGotra 1 Ha Temy «JliniiiHa anreGpa Ta
aHaJIITUYHA reoMeTpis. ['paHuili mociigoBHOCTI. ['panui QpyHKII».

Moayas 2
3microBuii moayas 1. [ludgepenuianbHe uncjaeHHs QyHKIIN
OJHI€I 3MiHHOI
Tema 1.1. IloxinHa Ta ii 3aCTOCYBaAHHS A0 J0CTiT:KeHHS (QYHKIIH

Jlexnis 1. [ToxigHa QyHkii, ii reomeTpuyanii Ta QpizuaHuUil 3micT. 3agadi, M0 TPUBOIATH
0 TOHATTS moxigHoi. IToXimHiI BiJl OCHOBHUX €JEeMEHTapHUX (YHKIIH, TaOJHIS TOXiJTHHX.
[IpaBuna oOumcnenHs mnoximgaux. [loxigHa Big ckiageHoi  Qynkuii.  Jlorapudmiune
nudepeHIiFoBaHHS.

IpakTunune 3auarTa 1. 3HaX0KEHHS MOXIAHUX eIeMEeHTapHuX (QyHKIi. OO0uncieHHs
MOX1THOT CKiaaeHoi (QyHKIii, oOepHeHOi (YHKIIT 1 TOKa3HMKOBO-CTEIIEHEBOI (DYHKIIII.
OO6uucneHHs MoxiaHO1 PyHKIII, 3a1aHOT HESBHO 1 33aHOT MapaMeTPUIHO.

Jlekmiss 2. Jludepenmian ¢yHKIii, HOro TreOMETpUYHUN 3MICT. 3aCTOCYBaHHS
mudepeHmianiB 10 HaOmmkeHux oOuncieHb. OCHOBHI TeopeMu TU(EpEHIIaTbHOTO YHUCICHHS:
teopemu ®epma, Poms, Jlarpanka, Komri. [Ipasuto Jlomitarns.

IIpakTnyne 3aHATTA 2. 3HaX0MKeHH qudepeniana Gynkuii. Habmmwkeni oouucieHHs
3a IOMOMOTror0 AudepeHItiana. 3Hax0HKEHHS IPaHuIlb GYHKIIIH 3a mpaBuiioM JlomiTas.

Jleknia 3. Iloximni i nudepenmianu BUmMX TOpsakiB. ludepenHmiroBanas (QyHKIIH,
3aJ1aHUX HESBHO 1 B mapameTpuyHomy Burisiai. @opmyna Telinopa tTa Maknopena.

IpakTnuyne 3aHATTA 3. 3HAXO/HKEHHS MOXITHUX 1 TU(EpeHIialiB BUIIUX MOPSAKIB.
3HaXO0HKEHHS MOX1THOT APYroro nopsaky (GyHkii, 3a1aHo1 mapaMeTpuyHo.

Jleknisn 4. 3acTocyBaHHA NOXiAHOI 10 HochimKkeHHs QyHKIIH. JIokanbHUI MakcUMyM Ta
JOKaJdbHUK MiHIMYM (QyHKIII. MakcuMmanbHe 1 MiHIMajgbHE 3HAa4YeHHS (QYHKIII Ha BiAPI3KY.
HocnimkenHns (QyHKIIA 3a JOMOMOTOK TMOXITHUX (MOHOTOHHICTh, TOYKH JIOKQJIEHOTO
eKCTpEeMyMYy, JIOKAIbHHA eKCTpeMyM (YHKIII, BUIYKIICTh Bropy Ta BHHU3 rpadika (yHKIIII,
TOYKH neperuny (yHkiii, acumnrorn). [ToOynosa rpadika ¢pyHKIii.

Ipaktuune 3anatTst 4. [ocmimkeHHs (QyHKIIT Ha MOHOTOHHICTh. 3HAXOKCHHS
JIOKaJIBbHOTO MaKCUMyMy Ta MiHIMyMy (yHKIii. 3HaXOJKEHHSI MAaKCUMAJIBHOTO 1 MiHIMaJIbHOTO
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3HaueHb (YHKIII Ha BiAPI3KY. 3HAXOJKEHHS IHTEpBaliB, Ha SKUX Tpadik (YHKIIT BUITYKIUI
BrOpY YM BHHU3 Ta TOUYOK meperuHy ¢(yHkuii. 3HaxomkeHHs acumntoT (yHkuii. [ToOymosa
rpadikiB GyHKIIIH.

IIpaktnune 3ansarTa S. KonrponsHa pobota 1 Ha Temy «/ludepeHnmianbHe yucieHHs
GyHKIIH OHIET 3MIHHOD».

3micToBuii MmoayJb 2. IHTerpajbHe 4ncaeHHs1 QyHKIiI OXHI€l
3MiHHOIL. /{udepeHniaabHi piBHIHHS
Tema 2.1. HeBu3HaveHnuii inTerpaJ

Jlekuist 5. IlepBicHa (ynkmii. HeBuznadenmii iHTerpas i foro BiacTuBOCTI. Tabmuist
OCHOBHMX iHTerpaiiB. OCHOBHI METOJU 1HTEIPyBaHHS: METO] O€3M0CepeHbOr0 IHTEIPYBAHHS Ta
BHECEHHs (QYHKIIIT ITij] 3HAK TudepeHIriany.

IIpakTnuyne 3aHATTA 6. OOUMCIIEHHS HEBU3HAUEHHMX IHTErpajiiB Oe3mocepeaHbo abdo
METOZ0OM BHECEHHS (YHKIIIT i 3HaK Audepenmiary.

Jleknisn 6. Meroau iHTerpyBaHHs HEBH3HAUEHOIO iHTErpaiy. Merox 3amiHHM 3MiHHOI.
MeToa iHTerpyBaHHS YaCTHHAMH.

IpakTnune 3aHaTTa 7. OOYHMCICHHS HEBU3HAYCHUX IHTErPajiB METOJIOM 3aMiHU
3MIHHOI Ta METOJIOM IHTETPYBaHHS YaCTUHAMH.

Jlekuist 7. IpoGoBo-parionansHi Bupasu. Posknan apoOoBo-palioHanbHOi (QYHKINT Ha
eleMeHTapHi  ApoOu.  IHTEerpyBaHHs  JIpOOOBO-pamioHANFHUX  BHpa3iB.  [HTErpyBaHHS
TPUTOHOMETPUYHUX (PYHKIII Ta ipparioHaTbHUX (QYHKIIIHN.

IpakTnuyne 3auaTTa 8. Po3kinananns apoOoBo-parioHaIbHUX (YHKIINA Ha eJIeMeHTapHI
IpoOu METOJ0M HEeBU3HAYCHHX KOedilieHTIB. [HTerpyBaHHS IpoOOBO-palioHATbHUX (YHKIIIH.
OOuncneHHs IHTErpatiB, MO MICTATh TPUTOHOMETPUYHI (PyHKIII. 3acTOCYBaHHS yHIBepCaIbHOL
TPUTOHOMETPHUYHO] miJicTaHOBKU. OOYHCIIEHHS 1HTErpalliB BiJl ippallioHAIbHUX (PYHKIIIH.

Tema 2.2. BusHaueHuii inTerpaJji. 3acTtocyBaHHsi BU3HA4YEHOI0 iHTerpaJja

Jlexuist 8. Busznauenuii interpai. O3HaueHHs1 BU3HAYEHOT'O 1HTETpally. Y MOBU ICHYBAaHHS
BU3HAauYeHOro iHTerpana. ['eomerpuunuii 3micT. BnactuBocTi BU3HaYeHOro iHterpana. OcHOBHA
dbopMmyna I1HTErpaJbHOTO YHCJICHHS. 3aMiHa 3MIHHOI Ta IHTETPYBaHHS 3a YaCTUHAMHU Y
BHU3HAYEHOMY iHTeTpalli.

IpakTuune 3aHaTTs 9. OO0UKCIEHHST BU3HAYCHHUX iHTErpaiiB 3a Gopmynoro HerioroHa-
JletibHina. OOYMCICHHS BHU3HAYEHOrO IHTErpaJla METOJAOM 3aMiHHM 3MIHHHX Ta METOJIOM
IHTETpyBaHHS YaCTHHAMH.

Jlekuisn 8. 3acrocyBanHs Bu3Ha4YeHOro iHTerpasa. OOYMCICHHS TUIONI TUIOCKUX Qiryp.
OO0uucieHHs TOBXUHU IYTH KPUBOI.

Jlekuist 9. HeBnacui interpanu I pomy Big oOMmexxkeHUX (YHKIIH MO HEOOMEKEHOMY
npomixkky. HeBnacHi interpanu Il poxy Big HeoOMexeHUX (YHKIIH IO 0OMEKEHOMY BiJIPi3Ky.

Ipaktuune 3anaTTst 10. OOyuciICHHS TUIONT TUIOCKMX (iryp, rpaHuId SKUX 3aJaHa
KPpUBUMH B JICKAPTOBUX KOOPJIWHATAX, IMOJSIPHUX KOOPAWHATAX Ta MapaMeTPUIHUMHU
piBHAHHAMU. OOYMCICHHS JOBXKHHH JyI'H KPHUBOI Ha IUIOLIMHI, PIBHSAHHSA SKOI 3a7aHO B
JNEKapTOBUX KOOPAWHATAX, TOJSIPHUX KOOPAWHATAX Ta TapaMETPUYHUMHU PIBHSHHSIMHU.
OOuuCIIeHHs] HEBIACHUX IHTETPAJIIB MEPILOro Ta JIPYroro posy.

Tema 2.3. lu¢epenuianbHi piBHIHHSA

Jlexuist 10. [{udepenuianbui piBHsAHHA. J(MdepeHianbHl piBHAHHSA NEPLIOTO MOPSAKY.
3anaui, 110 OPUBOJATH A0 AUdepeHLianbHUX piBHAHb. OCHOBHI NOHATTS Ta 03HaueHHs. Teopema
ICHyBaHHsI Ta €QUHOCTI po3B’si3ky 3amaui  Komn. JludepenmianbHi  piBHSHHS 3
BiTOKPEMITIOBaHUMHU 3MiHHUMU. OAHOP1AHI qudepeHiiaabHi piBHSIHHS.



[pakTnune 3anarra 11. [lpuknaau 3anucy nudepeHIialbHUX PIBHAHb HAUIIPOCTIIIMX
3amad. Po3B’sa3yBaHHS au(epeHLiaIbHUX PIBHSAHb 3  BIJIOKPEMIIIOBAHUMHU  3MIHHHMHU.
Po3B’a3yBanHs OAHOPIAHUX NUdepeHIIaIbHUX PIBHAHD. 3HAXOKEHHS po3B 3Ky 3ana4 Komii.

Jlexnis 11. JliniiiHi qudepeHianbHi piBHAHHS nepiioro nopsaky. Meron S. bepuysi i
meto[ Jlarpan»a Bapiallii JOBUIbHOT CTaJO].

IpakTnune 3auaTTs 12. Po3p’s3yBaHHS JiHIHHUX JU(epeHIiaTbHUX PIBHAHD MEPIIOTo
NopsAKy MeToaoM bepHysuti Ta MeTo0M Bapialii JOBUIBHOI CTaNOi.

Jleknia 12. [ludepeHuianabHi piBHSAHHSA BHUIIUX MOPSJIKIB, IO JOMYCKAIOTh 3HIKEHHS
nopsaky. JIiHIMHI OAHOPINHI Ta HEONHOPIAHI JAudepeHlialbHI pPIBHSAHHSA 31 CTaIUMH
Koe]illieHTaMH.

IIpakTuune 3ansarra 13. Po3p’s3yBanHs nudepeHIiabHUX PIBHSIHb BUIIUX HOPSAIKIB,
10 JIOMYCKAIOTh 3HIDKEHHS MOPAAKy. Po3B'a3yBaHHS JiHIMHMX OJHOPIIHUX AMpepeHLiaTbHUX
PIBHSHb BUIIUX MOPAIKIB 31 CTATUMU KOEPII[IEHTAMHU.

Ipaktnune 3auarTa 14. KonTposbHa poGota 2 Ha TeMmy «lHTerpanbHe uuCIIEHHS
¢byHKUiT ogHIET 3MiHHOI. [IndepeniiaabHi piBHIHHSI.

3microBuii moayas 3. /AudepenumiasbHe yuciaeHHS QYHKIIN
Oararbox 3MiHHuUX. KpaTHi inTerpamau. UncioBi Ta PpyHKIiOHAIBbHI

paan
Tema 3.1. ludepenniajibue yncjaeHHs: PyHKUIA 0araTboxX 3MiIHHUX

Jleknia 16. ®dynkuii Oaratbox 3MiHHUX. ['eomeTpuuHa iHTepmpeTauis (QyHKIIT ABOX
3MiHHMX. BHyTpimH1 1 rpanu4Hi Touky oOnacti. ['panuns GyHKIIT 1BOX 3MIHHUX, HENIEPEPBHICTh
GYHKIT ABOX 3MIHHUX.

[IpakTnune 3anaTTa 15. 3HaxoMKeHHS 00acTi BU3HAUYEHHS (PyHKLIH TBOX 3MIHHHX.
3Haxo/KeHHs rpaHullb (QyHKIi nBox 3MiHHMX. JlocmipkeHHs (YHKLIH ABOX 3MIHHUX Ha
HENEePEPBHICTb.

Jlexnis 17. YacTuHHI NOXiaHI QyHKIIH JBOX 3MIHHUX. | 'eOMEeTpUYHMNA 3MICT YACTUHHUX
noxigHuX. YacTHHHI NOX1JHI CKJIaJeHUX (YHKIH 1BOX 3MIHHUX. JU(epeH1HOBHICT 1 TOBHUM
mudepennian GyHKIii ABOX 3MiHHUX. [HBapiaHTHICTH (hopMu nepiioro audepeniiana. YactunHi
noxi7Hi1 1 1udepeHIiany BUIUX NopsAaKiB. Teopema npo MilaHi HOXiAHI.

IIpaktnuyne 3aHaTTA 16. 3HAXOKEHHS YACTMHHUX MOXIAHUX (YyHKIIH NIBOX, TPHOX
3MiHHMX. YacTWHHI MOXiJHI BiJ CKJIaA€HOT (PyHKUIi ABOX 3MIHHMX. 3HAXOJKEHHS IOBHOTO
mudepeHiiany.

IMpakTuune 3anaTTa 17. 3HAXO/HKEHHS YaCTHHHUX MOXITHUX 1 AU(EPEHIIaTiB BULIUX
HOPSIJIKIB.

Tema 3.2. IloasiiiHi i HOTPilHI IHTErpau Ta iX 3aCTOCYyBaHHA

Jlexuist 18. Iloagiiini iHTerpanu. OCHOBHI MOHATTS Ta O3HAYEHHs. YMOBH iICHYBaHHS Ta
BJIACTUBOCTI MOABIMHMX i1HTerpaiiB. OOUMCIEHHS MOABIMHOIO iHTerpaja. 3aMiHa 3MIHHUX Yy
MOJIBIMHOMY 1HTEerpaii. 3acCToCyBaHHS MOJBIHHOIO 1HTErpaja.

IpakTunune 3auarTa 18. OOuncnenHs noaBiiiHUX iHTErpaniB. OOUHCIECHHS MOABIMHUX
IHTErpaiB METOA0M 3aMiHU 3MIHHOI. 3HAXOPKEHHS IO MIT0CKOi 00J1acTi.

Jlekmisn 19. Ilotpiiini iHTerpanu. O3HaueHHs MOTPIHOrO IHTErpana, BIIACTHBOCTI,
FEOMETPUYHUN 3MICT, OoOYMCIeHHS. 3aMmiHa 3MIHHUX y NOTpiHOMY i1HTerpaii. OOGuucieHHS
HOTPIMHOTrO IHTErpaga B LWIHAPUYHIA CUCTEM1 KOOpIMHAT.

IpakTuune 3ansarrsa 19. OOuucineHHS MNOTPIMHOrO 1HTErpajna Oe3MocepeHbO Ta
METOIOM 3aMiHH 3MIHHOI.



Tema 3.3. UuciioBi Ta pyHKUIiOHATBHI psian

Jlekuist 20. Yncnosi psau. OCHOBHI MOHATTS Ta O3HAUEHHS YMCIOBHUX psfiB. HeoOxigHa
yMOBa 301KHOCTI YMCJIOBOTO psiay. JJocTaTHs yMoBa po301KHOCTI YHUCIOBOTO psiAy. BiactuBocTi
YHUCIOBUX PAAIB. 3HAKOJOAAaTHI psian. JlocTaTHI 03HAKM 301KHOCTI 3HAKOIOJATHUX PAIIB: O3HAKA
MOPIBHSHHA Ta TPaHWYHA O3HAKa MOPIBHSAHHS, o3Haka JI’amamOepa, paaukanpHa o3Haka Komri ta
iHTerpanbHa o3Haka Komi. 3Hakomouepenni psiau. Oznaka JleiiOnina. AGcontoTHa 1 yMOBHA
301KHICTb.

[IpakTuune 3anuarra 20. J{ocmiHKeHHS YUCIOBUX PSIIB Ha 301KHICTh 32 O3HAUYEHHSIM.
3acTocyBaHHS JI0CTaTHBOI YMOBU pO301XKHOCTI paxy. JlociikeHHs: Ha 301KHICTh 3HAKOJOJATHIX
PAIIB 3a JOCTaTHIMM O3HaKaMH 301KHOCTI YUCIIOBUX PSIJIIB: O3HAKOIO MOPIBHSHHS Ta TPAaHUYHOIO
O3HAKOI0 TMOPIBHSAHHS; O3HaKoro J[’amambepa, panukanbHOK O3Hakoi Kol Ta iHTErpalbHOO
o3Hakoro Komri. JlocmimkeHHs Ha 301KHICTh 3HAKOMOYEPEIHUX PAIIB 3a o3HaKow JleitOHira.
JocnikeHHs: Ha aOCONIIOTHY Ta YMOBHY 301KHICTh 3HAKOIIOYEPEIHUX PSIIIB.

Jlekniss 21. ®ynkmionansHi psian. OCHOBHI TOHATTS Ta o3HadeHHsA. CTemeHeBl psiau.
Teopema AOens. InrepBanm Ta paniyc 30DKHOCTI cTemeHeBoro psany. Psmu Teiimopa Ta
Maxknopena. 3actocyBanHs psaiB Teinopa Ta MakimopeHna 10 HaOTUKEHUX OOUHCIICHD.

IIpakTnuyne 3anarTs 21. 3HaXO/DKEHHS 1HTEpBaly Ta 00JacTi 301KHOCTI CTENEHEBHUX
psaniB. Po3knanannsa QyHKUIN y cTeneHeBU psil. 3HaXOIKEHHsI HaOIMKEHUX 3HaueHb (QyHKIIN
Ta IHTErpaJliB 3a JONoMoroo psais Teitopa Ta MakiiopeHa.

[IpakTnune 3anarTTa 22. KourponsHa poborta 3 Ha Temy “ JudepeHiiiaibue YUCIEHHS
¢yHnkuiit 1Box 3MiHHUX. KpatHi iHTerpanu. Yucnosi Ta pyHKIIOHATIbHI PSIU.

InauBigya/bHi 3aB1aHHA

Monyas 1

Koumponvna poboma. Jliniiina anreOpa Ta aHamiTHYHA TeoMmeTpis. [ 'paHuIr
nocigoBHOCTI. ['panutli GyHKITIHA.

3MICT 3aBJaHb KOHTPOJBHOI POOOTH: 3HAXO/PKEHHS MHOTOYJIEHA B MAaTPHIIL;
pO3B’sI3aHHS MAaTPUYHUX PIBHSHB;, OOYHCICHHS BU3HAYHWMKA; 3HAXOKEHHS 3araJlbHOTO
PO3B’SI3Ky CHCTEM JIIHIMHUX PIBHSHb, 3HAXO/KCHHS (PYHIaMEHTAJIbHOI CHUCTEMH PO3B’S3KiB;
3aBJIaHHSA Ha CKaJSIPHUN; BEKTOpHHI abo MilmaHwii MoOyTKH; 3ajadi Ha CKJIQJaHHS DPIBHSHBb
npsMOi Ha IUIOIIMHI; 3a/Jadl Ha CKJIaJaHHS pPIBHSHHS IUIOMMHA ab0 MpsMOi B TIPOCTODI;
3HAXOJKEHHS TPaHUIIb TOCIIIOBHOCTEH, 3HAXOKEHHS TPaHUIb (QYHKITIH.

Moayas 2

Koumponvna poooma.. JludepeHmianbHe 4YuciaeHHS (YHKIIA OJHIET 3MIHHOI.
[arerpanbhe uyucneHHs QyHKUii oxniel 3minHOI. [udepenuianshi piBHAHHA. [{udepeHiianbHe
yuciaeHHs QyHKIN 1Box 3MiHHUX. KpaTHi iHTerpasm. Yucnosi Ta GyHKIIIOHATBHI PSAIH.

3MiCT 3aBAaHb KOHTPOJBHOI pOOOTH: 3HAXOKEHHA MOXiJHOI (PyHKIH, 3acTOCyBaHHA
MOX1JTHOT J0 AOCTipKeHHS QyHKIIIH, modyaoBa rpadika QyHKINI. 3HAXOIKCHHS] HEBU3HAUYECHUX
IHTErpajiB, 3HAXO/PKEHHS BHU3HAUEHUX IHTETpaliB; 3HAXO/UKCHHS HEBIIACHUX IHTErpaiB
NEepIIOro Ta JPYroro pojay; po3B’si3yBaHHS JU(EPEHIIABHUX PIBHSHB IMEPIIOTO MOPSIKY Ta
BUIINX TOPSAKIB. 3HAXO/PKCHHS YACTUHHUX MOXiTHUX (YHKIlT JABOX 3MIHHHUX; 3HAXOKCHHS
nudepeHItialiB Mmepuioro Ta APyroro MOPSAAKiB GyHKIIINA TBOX 3MIHHHUX; 3HAXOKEHHS MOABIHHUX
Ta TMOTPIMHUX IHTErpaiB; MOCIIHKCHHS 3HAKOJOJATHUX PAIIB Ha 30DKHICTH; 3HAXOKEHHS
o6sacTi 301KHOCTI CTENEHEBUX PSAIB; po3kiIagaHHs GyHKin y psaa Teimopa, MakiopeHa.

Bumoru 10 opopmiaennsi. KontponpHa poOoTra moBMHHA OyTH BUKOHAHA B OKPEMOMY
30ITUTI Ta 37]JaHa B TEPMiH, BKa3aHUH BUKJIaIaueM.



Po3nmoais roauH caMocTiitHOI po0oTH 3100yBayviB

Ne HasBa camocrTiiinoi podotu Kizbkicrs
TOIUH
Moayis 1 JEH. 3204.
1 OmnpamroBaHHs TEKCTY KOHCIICKTY JICKITIH 10 20
2 [TigroToBKa A0 NPAKTUYHHUX 3aHAThH 10 20
3. [TixroToBKa A0 KOHTPOJBHHUX POOIT 16 36
4. [TixroToBKa A0 3Ky 12 20
Pa3om 48 96
Monyis 2

1 OmpairroBaHHsl TEKCTY KOHCIIEKTY JICKITIN 14 25
2 [liaroToBKa 10 MPAKTUYHHUX 3aHSATH 20 25
3. [TizroroBKa A0 po3paxyHKOBO-TpadidHOi poOOTH 15 40
4. [liagroToBKa 10 €K3aMEHY 15 30
Pazom 64 120

3anuTaHHsa 10 370Ky

1. Marpui. Jlii Hax MaTpUIsIMH.

2. EnemeHTapHI TEpEeTBOPEHHS PSAKIB (CTOBIMYMKIB) MaTpHIlb. 3BEIACHHS MAaTpPHI 10
JiarOHAJIbHOTO-TPaIeeBUIHOTO BUTIISLY MTOCIHIIOBHICTIO €JIEeMEHTapPHUX MEPETBOPEHb.

3. OGepuena matpuils. Meton ["ayca 3HaX0mKeHHST OOEPHEHUX MATPHUIIb.

4. O3HauyeHHs Ta OCHOBHI BJIAaCTUBOCTI BU3HAYHMKIB. Kputepiii 00epTOBHOCTI MaTPHIIb.

5. Po3knan BU3HAUYHMKA 32 PAJIKOM YU cTOBIUMKOM. DopMyia s 3HaXOAKEHHSI 00epHEeHO1
MaTpHIIL.

6. Cucremu niniitnux piBHsHb (CJIP), moHATTS cyMmicHOCTI Ta BH3HaueHOCTi. OCHOBHA Ta
pO3IIKMPEHa MAaTPHIISI CHCTEMHU.

7. PiBnocunbai CJIP. Enementapni nepersopenns. Merox ["ayca po3s’sa3yBanus CJIP.

8. KBagpartHi cuctemu JiHIMHUX piBHAHB. Teopema Kpamepa.

9. Jliniitni npocropu. [Tpuknaau minikauX npocropis. IliampocTopu.

10. JliniiiHa He3aJIeKHICTh BEKTOPIB, 0a3UC 1 pO3MIpPHICTH JIiHIHHOTO TIpocTopy. Koopauaatu
BEKTODIB.

11. Panr cuctemu BektopiB. Panr matpuri. Teopema Kponekepa-Kameni.

12. ®ynpamMeHTanbHa CHCTEMa PO3B’A3KiB OJJHOPIIHOT CUCTEMH JIIHIHHUX PiBHSHb.

13. CkansipHi Ta BEKTOpHI BemunHU. JIiHIHHI omiepalrii 3 TeOMETpUIYHUMH BEKTOPaAMHU.

14. Pagiyc-Bektop Touku. IIpsmokyTtHa [lekapToBa cucTtema KoopawHAT. JlekapToBi
KOOPJIMHATH BEKTOPIB 1 TOUYOK.

15. JliniitHi onepartii 3 BeKTopaM# B KoopauHatax. Moaynbs abo TOBXKHHA BEKTOPA, BiJICTaHb
MDK TOYKaMHU. Y MOBa KOJIIHEAPHOCTI JBOX BEKTOPIB, YMOBa KOMILIAHAPHOCTI TPhOX BEKTOPIB.

16. Iloxin Bimpi3ka B jaHoMy BinHomeHHI. [Ipoekiiist BeKTopa Ha Bich iHIIOTO BEKTOPA.

17. CkansgpHuii 10OyTOK JBOX BEKTOpPIB, HOTro OOYHMCIICHHs. BiIacTHBOCTI CKaIsIpHOTO
TOOYTKY.

18. BekTopHuii 100yTOK, HOr0 OOYMCIICHHS, TEOMETPHYHI 1 alnreOpaiuHi BIaCTUBOCTI.

19. Mimanuit 100yTOK TPhOX BEKTOPIB, HOTO BIACTUBOCTI, OOUYHCIICHHS Ta 3aCTOCYBaHHI.

20. 3aranpHe PiBHAHHS MPAMOI Ha IJIOMIKMHI. PIBHSHHS MPsAMOi y BiApi3Kkax Ha OCSX.

21. INapameTpuyHi i KaHOHIYHI PiBHAHHS NpPAMOI. PiBHSHHS IpsAMOi, 1[0 MPOXOJUTH Yepes3
IIB1 TOYKH.

22. PiBHSIHHA npAMO]1 3 KyTOBUM KoedirienToM. HopmasnbHe piBHSHHS IPSIMO].

23. Kyt Mk ABOMa MPSIMUMHU. Y MOBa MapajieIbHOCTI 1 MEPIICHINKYIISIPHOCTI IBOX TPSIMHUX.

24. 3aranbHe piBHSIHHS IUIOMMHH. J{OC/IIPKEHHS HETTOBHOTO PIBHSHHS IUIOLIHHH.

25. PiBHSHHS TUIONTUHY Y BiJIpi3Kax Ha OCSX. PIBHSHHS IJIOMIWHM, KA MMPOXOAUTH Yepe3 TPHU
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3a1aH]l TOYKHU.

26. Kyt Mk miomuHaMyd. YMOBa NMEPHEHIUKYJSPHOCTI 1 MapaneabHOCTI ABOX IUIOIIUH.
Bigcranb Big TOYKH 10 IUIOIIAHU.

27. Ilpsima B mpoctopi. IlapameTpuuHi 1 KaHOHIYHI PIBHAHHS NPsAMOi B IpocTopi. PiBHSAHHA
IpsSIMOI B ITPOCTOPI, SIKa IPOXOIUTH Yepe3 ABi 3a1aHi ToukH. [IpsiMa sk IepeTHH ABOX TUIOIINH.

28. Kyt mix aBoma mpsmumu. Ilapanensni, MUMOODKHI npsMi. [lepetuH ABOX MpsMUX B
POCTOPI.

29. Ilepetun npsmoi 1 mwiomuHU. KyT MiXk MpsIMOIO 1 IIIOUIHHOIO.

30. Kanoniune piBHsaHHS eminca. OCHOBHI BJIACTUBOCTI €INCa, EKCIEHTPUCHUTET,
JUPEKTPUCH.

31. KanoniuHe piBHSHHS rinepoonu. OCHOBHI BJIACTHUBOCTI TiNepOOH, €KCLEHTPHUCUTET,
JUPEKTPUCH, ACUMITOTH.

32. Kanoniune piBHAHHS napadoin. OCHOBHI BIACTHBOCTI, POKYC, TUPEKTPHUCA.

33. Yucnosi MHOkHMHU. UncnoBa npsMa. Yuciaoi npoMixkku. OKil TOYKH.

34. IlonsTTs GyHKIIT Ta ciocoOu 11 3aaHHS.

35. Yucnosa nociigoBHicTh. OOMeKeH1 Ta MOHOTOHHI OC1I0BHOCTI.

36. ['panuns unciaoBoi mocaigoBHOCTI. BrnactuBocti 301kHUX mOCitoBHOCTEH. Huco e.

37. I'panuns pynkuii B Touni. OAHOCTOPOHHI TPAHUILII.

38. OCHOBHI T€OpeMU NPO IPaHMIll PYHKIIIH.

39. [lepura Ta Apyra BaxJinMBi rpaHuLli. EKBIBaJIEHTHI HECKIHYEHHO Malli (QyHKIII].

40. O3HaueHHs HenepepBHOCTI QyHKIIN B Touli. HenepepBHicTh pyHK1IIT B iHTEpBaii Ta Ha
BIJIPI3KY.

41. Po3puBu QyHKLIH Ta X Kiacugikaiis.

42. O3HayeHHs noxinHoi. Pi3uyHa Ta reOMETPUYHA IHTEpIIpeTallii MOHATTS MOXiIHO].

43. TlpaBmiia oGunciIeHHsT OXinHUX. TeopeMu mpo MOXiAHY BiA CKIaneHoi (yHKII Ta Tpo
MOX1JHY BiJl 00€pHEHOT (PYHKIII.

44. JludepeHnitoBaHHs HESBHO 3alaHUX (QYHKIIH Ta (QYHKIIH, 3aJaHUX MapaMETPUIHO.
Jlorapudmiune audepeHIitoBaHHs.

45. udepenmian ¢yHKOii Ta HWOro TEOMETpUYHA IHTEpIpeTaris. 3acTOCyBaHHS
mudepeHiiana B HaOIMKEHUX 00UHCICHHSIX.

46. locmimkeHHs: yHKIIA HA MOHOTOHHICTh. JlokanmpHUI ekcTpemyM ¢yHkii. HeoOxigHa
Ta JIOCTaTHI YMOBH JIOKQJIBHOTO €KCTPEMYMY .

47. HaiiGinp1e i HaliMeHIIIe 3Ha4eHHS QYHKIIIT Ha BiIPi3Ky.

48. Bumykumicts rpadika ¢pyskiii. Touku neperuny. AcuMnTotu rpadika QyHKIi.

49. Cxema nmobynoBu rpadika GpyHKIii.

3anuTaHHs 10 eK3aMeHy

1. IlepBicHa. HeBu3HaueHuii iHTerpa Ta Horo BIacTUBOCTI.

2. MeTtonu iHTErpyBaHHs: METO] O€31MOCepeAHHOTO IHTETPYBaHHS, METO]] 3aMiHU 3MIHHOI Ta
METOJ IHTerpyBaHHs YaCTHUHAMH.

3. InTerpyBanHs pamioHanbHUX ApoOiB. [IpeacTaBieHHs MPaBUILHOTO PAIIOHATIEHOTO JPO0Y
y BUIJIAI CyMH €JI€MEHTapHUX PalliOHAJIbHUX JIPOOiB.

4. IurerpyBaHHs pauioHanbHuX — GQyHKUiH Bugy R (S0 x,c0s x)

TPUTOHOMETPHUYHA ITiJICTAHOBKA.

5. InTerpyBanHs QyHKIIIH, 10 MICTATH ippaIlioOHATBHOCTI.

6. Buznauenuii interpai, Horo BIaCTHBOCTI, TEOMETPHUYHUI 3MICT Ta YMOBHU iCHYBaHHS.

7. OOuucneHHs BHW3Ha4YeHOTO iHTerpana, Gopmyna HproroHa-JlelOHima. I[HTerpyBaHHs
METOOM 3aMiHM 3MIHHO{ Ta 32 YaCTHUHAMH Yy BU3HAUYECHOMY IHTETpalli.

8. HeBnacHi interpanm 1-ro Ta 2-ro poay.

9. O6umCcneHHs IO TUIOCKUX (Iiryp, JOBXHUHH IJIOCKOI KPHUBOI.

10. ®yHKIii KiIbKOX 3MiHHUX. O0J1aCTh BU3HAYCHHS.

11. I'panuns QyHKIT 1BOX 3MIHHHX.

VYHiBepcaibHa
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12. HenepepBHICTh PYHKIII1 1BOX 3MIHHHX.

13. YacTuHHI MOX1AHI NEPIIOro MOPSIKY Ta iX FTEOMETPUUHUI 3MICT.

14. JludepenuiiioBanictb Ta NoBHUM audepeHuian ¢yHKIii ABox 3MiHHuUX. HeoOxigHa Ta
JOCTaTHS YMOBH U(EpEHI1II0BaHOCTI.

15. YactunHi noxiaHi Bummx nopsakiB. Teopema K.I'. IlIBapu mpo Mimani MOXiJHI.
Judepenuiaay BULTUX TOPSIIKIB.

16. Iloxiana cknageHux GyHKIIH 0araTboX 3MIHHUX.

17. JlokanpHuil exctpemyM ¢yHKIIi ABOX 3MiHHMX. HeoOximHi Ta JOCTaTHI yMOBHU
JIOKaJIbHOTO EKCTPEMYMY.

18. dudepenuianbHi piBHAHHA NepHIOro nopsaaky. OCHOBHI MOHATTS Ta O3HauyeHHs. 3ajayda
Kori.

19. IudepenuianbHi piBHIHHS 3 BIJOKPEMIIFOBAHUMH 3MIHHUMU.

20. OnHopinHI AudepeHLiaabHl pIBHSIHHS.

21. JlinifiHi HeomHOpiAHI audepeHLianbHl piBHAHHA 1-ro mopsaky. Meton 1. bepnymmi
PO3B’S3KY JIHIMHUX HEOJHOPITHUX PIBHSIHb.

22. longiiiHuii inTerpan. OCHOBHI MOHATTS Ta 03HAYECHHS. BrnacTuBoOCTI.

23. O6uucneHHs Mo/ABIMHOrO iHTerpaia B JeKapTOBUX KOOPIUHATAX.

24. TloTpiitauii inTerpan. OCHOBHI NOHATTS Ta O3HaYeHHA. BiacTuBocTi.

25. O6uuncieHHs NOTPIHHOTO IHTErpaja B IEKapTOBUX KOOPJUHATAX.

26. UncnoBi psiid, OCHOBHI IOHATTS Ta O3HAYEHHS.

27. HeoOxinHa ymMoBa 301)KHOCTI YUCIOBUX pAAiB. JlocTaTHs ymMoBa po301>KHOCTI YHCIOBHUX
psiziB.

28. 'eomeTpuyHMA, TApMOHIUYHUHN Ta y3araJlbHEHUN TApMOHIUHI PSIIH.

29. JloctaTHi O3HaKM 30DKHOCTI 3HAKOAOAATHUX psAAiB. O3Haka MOPIBHSAHHS, I'paHUYHA
03HaKa MOPIBHSHHS.

30. Osnaka /[[’anmambepa, panukanbHa Ta iHTerpaibHa o3Hakd Komi 301KHOCTI
3HAKOJI0/IaTHUX PSAIB.

31. 3nakonouepenHi psiau. O3naka JleiiOHina. AGCOMOTHA 1 yMOBHA 301KHICTb.

32. ®yuknioHanbHi psau. OCHOBHI NOHATTA Ta o3HaueHHs. CreneHeBl panu. Teopema
AbGemns. [nTepBan Ta panaiyc 301)KHOCTI CTETIEHEBOTO ALY .

33. Pagu Teiimopa Ta Maknopena. 3actocyBaHHs psaniB Teinopa ta MakiopeHa 10
HaOJIMKEHUX OOYHCIIEHb.

MeToau KOHTPOJIIO TA OL[IHIOBAHHSA 3HAHb
3aranpHe OIliHIOBaHHS 3/IMCHIOETHCS YePe3 BUMIPIOBAHHS PE3yJIbTaTiB HaBYaHHS Y (opMi
MPOMIXHOTO (MOJYJIBHOTO) Ta MMiJICYMKOBOTO KOHTPOJIO (3aTiK, 3aXHCT iHAUBITYaTbHOI poOOTH
TOIIIO) BIJMOBITHO 10 BUMOT 30BHINIHBOT Ta BHYTPINIHBOI CUCTEMHU 3a0€3MeYeHHs SKOCTI BHINO1
OCBITH.

MosiTka 010 BiABIAYBAHHA
3n00yBau, SKUA TPONMYCTHB AayJUTOPHE 3aHATTA 3 TOBAXHHUX IPUYUH, Mae
NPOJIEMOHCTPYBATH BHKJIAJady Ta HAJaTH A0 JEKaHATy (haKyJIbTETy HOKYMEHT, SIKHH 3acBiIdye
Il IPUYUHH.
3a 00’€KTUBHUX HpUYUH (XBOopoOa, MIDXHAPOAHE CTa)KyBaHHS, HayKoBa Ta HAyKOBO-
npakTHYHa KOHGepeHiis (KPYTiaui CTid) TOIIO0) HaBYaHHS MOKe BiOyBaTUCh B OH-JTaiH (opmi
3a MOTO/PKEHHSM 13 KEPIBHUKOM KYPCY.

MeToau KOHTPOJIIO
OcHoBHi ¢opmu ydacti 3100yBadiB y HABYAIILHOMY HPOIIEC, 1110 MiUISTraloTh TOTOYHOMY
KOHTPOJIIO: PO3B’SI3yBaHHA 3aBJaHb Ha MPAKTUYHUX 3aHATTAX; JOTIOBHEHHS;, Y4acTh y TUCKYCIsX;
aHaJIi3 TePIIoHKEePET; MUCHMOBI 3aB/IaHHS (TECTOBI, CAMOCTIWHI, IHANBIAyaIbHI pOOOTH); Ta 1HII
MMCBMOB1 po060TH, odopmieHi BiamoBigHO 10 BUMOr. KokHa TemMa Kypcy, IO BHHECEHa Ha
JEKIIHI Ta MPaKTU4YHI 3aHATTS, BiANpPalbOBYETbcs 3100yBayamMu y Till uyM iHIIN dopwmi,

12



HaBeZieH1 Buiie. OOOB’s3KOBa NMPHUCYTHICTh Ha JIEKIIMHMX 3aHATTSAX, AKTUBHICTb BIIPOJIOBXK
CEeMECTpY, BI/BIlyBaHHS/BIANPAIIOBAHHS YCiX ayJAWTOPHHMX 3aHSATh, BUKOHAHHS IHIIMX BUJIB
poOiT, mepeadadeHnX HaBYATIBLHUM TJIAHOM 3 ITI€T AUCITUTUTIHH.

IIpu ouiHIOBaHHI piBHA 3HaHb 37100yBaya aHAII3Y MiJUIATal0Th:

- XapaKTepUCTUKH  BIAMOBiAI: IUIICHICTh, ITOBHOTA, JIOTIYHICTh, OOIPYHTOBAHICTH,
NPaBUIIbHICTb;

- AKICTh 3HaHb (CTYMiIHb 3aCBO€HHS (PAKTUYHOIO MaTepiaiay): OCMHUCIEHICTb, TJMOMHA,
THYYKICTb, I1€BICTh, CHCTEMHICTb, y3araJbHEHICTh, MIIIHICTh;

- CTyHiHb C(OPMOBAHOCTI yMIHHSI TMOENHYBAaTH TEOPI0 1 MPAKTUKY MiJ Yac pO3risay
CHUTYalliii, IPaKTUYHUX 3aBJIaHb;

- piBeHb BOJIOAIHHS PO3yMOBMMHM OIEpallisMHU: BMIHHS aHali3yBaTW, CHHTE3YyBaTH,
HOpPIBHIOBATH, a0CTparyBaTH, y3arajabHIOBaTH, pOOUTH BUCHOBKH 3 NPOOJIEM, 110 PO3IIISAIAI0THCS;

- IOCB1/1 TBOPYOi JISUIBHOCTI: YMIHHS BUSBIISATU NpoOJeMH, PO3B’sI3yBaTH iX, (popmyBatu
rirnoTesu;

- camMocCTiifHa poOoTa: poOoTa 3 HABYAIBHO-METOJUYHOIO, HAYyKOBOIO, JIOMOMIKHOIO
BITYM3HSHOIO Ta 3apyOKHOIO JIITEPATypoOIO 3 MHUTaHb, 10 PO3IIIAAIOTHCS, YMIHHA OTPUMYBATH
1H(popMaLlil0 3 PI3HOMAHITHUX JDKEpen (TpaJAuLiIfHUX; CHeliaJbHUX MepIoJANYHUX BUIaHb, 3MI,
Internet To1o).

TecToBe ONMUTYBAHHSI MOXE€ MPOBOJAUTHUCH 3a OJHUM ab0 KUIBKOMa 3MICTOBUMH
MonynsiMH. B ocTaHHbOMY BHIajgKy Oayid, sKi HapaxoBYIOThCsA 3700yBady 3a BIJNOBiAI Ha
TE€CTOBI MUTAHHS, TOAUISIOTHCA MiXK 3MICTOBUMU MOJIYJISIMH.

InpmBinyanbHe 3aBaaHHs miansArae 3axucty 3a00yBadeM Ha  3aHATTAX, AKi
NPU3HAYAOTHCS JTOJATKOBO.

Jlirepatypa, 1110 PEKOMEH/Ty€ThCsI 1151 BAKOHAHHS 1HIUBIIyaJIbHOTO 3aBaHHs, HABEJCHA Y
miii poOouiii mporpami, a B €NEKTPOHHOMY BUTJISII BOHAa po3MimieHa Ha OCBITHBOMY CalTi
KHVYBA, Ha cropinui kadeapu.

Takok SK BUKOHAHHS 1HAMBITYaJbHOTO 3aBJAHHS 3a DPIICHHSM BHUKIaJada MOXe OyTH
3apaxoBaHa y4acTb 3700yBauya y MDKHAapoAHIH ab0o BCEeyKpaiHChKiI HayKOBO-NIPAKTUYHIN
KOH(EpeHIIii 3 myOikamieo y Marepiaiax KoH(epeHilii Te3 BUCTYMy (JOTOBiJ) HA OHY 3 TEM,
JOTUYHMX J0 3MICTY TUCIUILIIHY, a00 mMyOiKallisg cTaTTi Ha O/IHY 3 TAKUX T€M B IHIINX HAYKOBHUX
BUJIaHHSIX.

TekcT 1HAMBIAYaTbHOTO 3aBJaHHS MOJAEThCS BUKJIAAady HE Mi3HIIIe, HIXK 3a 2 THXKHI 10
NovyaTKy 3aiikoBoi cecii. Bukimamau mae mpaBo BUMaratu Bij 3700yBada JOOTNpPAIOBAHHS
1HAMBIYaIbHOTO 3aB/IaHHS, SIKIIIO BOHO HE BiJIMOBi/1a€ BCTAHOBICHUM BUMOTaM.

Pe3ynpTaTi MOTOYHOTO KOHTPOJIIO 3aHOCSTHCS 10 >KypHaly oOmiky po6otu. Ilo3utuBHa
OIlIHKa MOTOYHO!I yCmimHOCTI 3700yBadiB 3a BiJICYTHOCTI MPOMYIIEHUX Ta HEBiIMPallbOBAHUX
MPAKTUYHUX 3aHATH Ta TO3WTHBHI OIIHKH 3a 1HJAMBIIYyaJIbHY POOOTY € IMiJICTABOIO JUIS JOITYCKY
o miacyMKoBoi (¢opmu KoHTponto. bamu 3a aynuTopHy poOOTy BIAIpalbOBYIOTHCS y pasi
IPOITYCKIB.

IlincyMKkoBMi KOHTPOJIb 3MIMCHIOETHCA IMiJ 4Yac TMPOBEACHHS 3aliKOBOi cecii 3
ypaxyBaHHSIM IiJICyMKIB IOTOYHOTO Ta MOJIYJbHOTO KOHTpomto. Ilim wac cemecTpoBOro
KOHTPOJIIO BPaXxOBYIOThCS pe3yJbTaTH 34aul yCiX BHAIB HaBYaNbHOI pPOOOTH 3riAHO 3i
CTPYKTYPOIO KPEITUTIB.

13



Po3noain 6aJiB s JUCHUIUIIHY 3 OPMOI0 KOHTPOJIIO €K3aMeH

Monyas 1
[ToTo4He OIiHIOBAaHHS
3MicToBI MOy Ex3zamen Cywma OaniB
KonTp. pobota
1 2 3
10 10 10 30 40 100
Moayasb 2
[TorouHe OIiHIOBaHHSI
3MicTOBI MOYJTi Exzamen Cyma 6amniB
Kowntp. pobora
1 2 3
10 10 10 30 40 100

HIkana ouiHoBaHHA IHAUBITYaJBHOI po00TH B MOayJax 1 Ta 2.

Peiitunrosa ominka bamu
A 30
B 24
C 22
D 21
E 18

IlIkana oninoBanua: HanioHaabHa Ta ECTS

Cyma GauiB 3a BC1 BUIU Omiuka ECTS O1iHKa 3a Hal[lOHAJILHOIO
HaBYAJIBHOI JISIIILHOCTL IIKAJIOKO
90 -100 A
82-89 B
74-81 C 3apaxoBaHO
64-73 D
60-63 E
35-59 FX He 3apaxoBaHo 3 MOXXJIUBICTIO
MTOBTOPHOTO CKIIJaHHSI
He 3apaxoBano 3
0-34 F 000B’3KOBUM TIOBTOPHUM
BHUBYEHHSIM JUCLUHUILUTIHI

YMoBH 10IYCKY 10 MiACYMKOBOT0 KOHTPOJIIO

3100yBauy, SKH Ma€ IMIICYMKOBY OIIIHKY 3a AWCHUILIIHY Bim 35 mo 60 Oanis,
MpU3HAYAETHCS JIOAATKOBA 3allikoBa cecisi. B 1mpoMy pa3i BiH NMOBHHEH BHUKOHATH JIOAATKOBI
3aBJ/IaHHS, BU3HAYCHI BUKJIA/IaueM.
3n00yBay, KU HE BUKOHAB BUMOI poO0OYOi MporpamMu Mo 3MICTOBHUX MOJIYJSX, HE
JIOITyCKA€ETHCS IO CKJIaJaHHs MiJCYMKOBOTO KOHTPONIO. B 1IbOMy pa3i BiH MOBHHEH BHUKOHATH
BHU3HAUEHE BUKJAJaueM JOJIaTKOBE 3aBJaHHS IO 3MICTy BIJNOBIIHUX 3MICTOBUX MOIYJIB B
Mepioj] Mi’k OCHOBHOIO Ta JIOJIATKOBOIO CECIsIMHU.
3100yBa4 Mae MpaBO HA OMPOTECTYBAaHHS Pe3yJbTaTiB KOHTpoto (amensiito). [IpaBuma
NOJJaHHS Ta PO3TJISLY ameldlii Bu3HaveHi BHyTpimHIME qokyMeHTaMu KHYBA, ski po3mimieHi
Ha caiiti KHYBA Ta 3MicT sIKHX T0BOIUTHCS 3100yBavyam 10 TOYaTKy BUBUCHHS JUCITUTLTIHH.
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