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AHorauis. MeTa Ta 3aB1aHHS OCBITHHOI KOMIIOHEHTH
AHotanisi. OCBITHI KOMIIOHEHTa 3a0e3neuye 37100yBadiB OCBITH HEOOXiTHUMHU
KOMITIETCHTHOCTSIMH Ta pe3yJbTaTaMH HaBYaHHS, SKi CHPHUAIOTh NpOodeciiHii MmiAroTOBIN
daxiBmiB y cdepi 00IiKy Ta OMOJATKYBAHHS, PO3BUTKY aHATITHUYHOTO Ta KPUTUYHOTO MUCIICHHS.
BuBdeHHs qucHHIUTiHN TIepe0ayae OBOJIOAIHHS 3HAHHSIMHE 3 TAKHX PO3LIIB BUIIOI MATEMATHKH:
1. JliniitHa anre6pa (MaTpuIli, BUSHAYHUKH, JIIHIHHI IEPETBOPEHHS, BEKTOPHI IPOCTOPH).
2. AHaniTyHa TeoMeTpis (BEKTOpHA anredpa, MpsMi 1 TUTONIHHH, KPUBI APYTOTO TOPSAKY ).
3. Maremarnyauid  aHami3  (gudepeHIiagbHe YHCICHHS, IHTErpajibHE  YHCICHHS,
JudepeHiianbHl pIBHSIHHS, YUCJIOBI Ta QYHKIIOHATIBHI PAIN).
MeTta 0CBITHBOI KOMIIOHEHTH — HaJlaHHS CTYJEHTaM MAaT€eMAaTUYHUX 3HaHb, 3HAHOMCTBO
3 OCHOBHHMH MAaT€MaTUYHUMH MOHSATTSIMHU, METOJAaMH Ta aJTOPUTMAMHU JUIsl pO3B’3aHHS 3a7a4 y
npodeciiiHiid  IisIIbHOCTI, PO3BHHEHHS JIOTIYHOTO Ta MAaTEMaTHYHOI'O MMCJICHHS 1 BMIiHHS
3aCTOCOBYBAaTH MaTEeMAaTHYHI MiAXOAU J0 aHATI3Yy Ta PO3B’sA3aHHS 3a7a4 OONIKY 1 ONMOJIaTKyBaHHS,
BUXOBaHHA (axiBI, SKUM BOJOAIE SK KIACMYHUMH, TaK 1 HAWBAKIMBIIINMH CYyYaCHUMH
MaTEMAaTHYHUMHU METOJAaMH, 3JIaTHOTO CaMOCTIMHO TOTIHONIOBATH MAaTeMaTUYHE PO3yMiHHS
PO3B'S3YBaHUX 3aBJaHb Ta yJIOCKOHATIOBATH CBOI ()aXOBi MOXKITUBOCTI.
3aBaaHHS OCBITHHOI KOMIIOHEHTH — IIJArOTYBaTH 3700yBadiB OCBITHBOIO CTYMEHS 0
MOIAJIBIIIOTO BUBUCHHS OCBITHIX KOMIIOHEHT MPOQECiiHOT MiATOTOBKH.

IIpepexBi3uTH: MIKUIBHUI KypC MaTeMaTUKH (anredpa Ta moYaTKH aHalli3y, FTeOMeTpis).

IMocunanHs Ha  CTOPIHKY  EJIEKTPOHHOTO  HABYAJIbHO-METOAUYHOTO  KOMIUIEKCY
mucuurutiny https://org2 knuba.edu.ua/course/view.php?id=101.

KommnerenTHOCTI 3100yBaviB 0CBITHHOI IPOrpamMu, 1o GopmMyrOThHCs B
pe3yJbTaTi 32aCBOEHHS OCBITHHOI KOMIIOHEHTH

Kon 3MicT KOMIIETEHTHOCTI

IHTel"paJ’[bHa KOMIIETEHTHICTh

31aTHICTh PO3B’SI3yBaTH CKJIQJHI CIICIiali3oBaHi 3a/1adi Ta MpaKTHYHI
npobaemMu mig yac mpodeciitHoi mismibHOCTI y cdepi 00Ky, ayauTy Ta
IK OTOJIaTKyBaHHs a00 B MpOIIeCi HaBYaHHS, IO Nepeadadae 3acTOCYBaHHS
TEOpii Ta METOMIB EKOHOMIYHOI HAyKH 1 XapaKTepH3yEThCS
KOMIUICKCHICTIO i1 HEBU3HAYEHICTIO YMOB.

3arajbHi KOMIETeHTHOCTI

3K02 3/1aTHICTh 10 a0CTPaKTHOTO MUCJIEHHSI, aHANI3y Ta CUHTE3Y.

3K13 31aTHICTh MPOBEICHHS JTOCIIPKEHb Ha BIIMOBITHOMY PiBHI.

daxoBi KOMIIETEHTHOCTI

BukopuctoByBaTH MaTeMaTH4HUI 1HCTPYMEHT AJsl JOCTIIKEHHS COLialbHO-
OKO02 CeKOHOMIYHHMX MpOLECiB, PO3B'A3aHHS NPUKIAJHUX 3aBIaHb B cdepi oO0miKy,
aHaJi3y, KOHTPOJIO, ayIUTy, ONOAATKYBAHHS.

IIporpamHi pe3yiabTaT 3100yBa4iB OCBITHBOI IPOrpaMu, 0 (pOpMYHThCH B pe3yabTaTi
3aCBOEHHS OCBITHHOI KOMIIOHCHTH

Kon IIporpamui pe3yJbTaTu

BMmiTi 3acrocoByBaTH €KOHOMIKO-MaTeMaTH4YHi MeTOoau B OOpaHii

PH14 npodecii.



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.

Jlexnist 10. CxanspHuii, BEKTOpHHUIA JOOYTKHA BEKTOPIB, IXHI BJIACTUBOCTI, OOYMCIICHHS Ta
3aCTOCYBAHHS.

Jleknist 11. Mimaauii 100yTOK BEKTOpiB, WOrO0 OCHOBHI BJIACTHBOCTI, OOYMCIICHHS Ta
3aCTOCYBaHHA. Y MOBA KOJIIHEAPHOCTI IBOX BEKTOPiB. YMOBA KOMIUIAHAPHOCTI TPHOX BEKTOPIB.

Mpakrnyne 3auaTTa 9. OOUYKCICHHS CKAISIPHOTO, BEKTOPHOTO Ta MIIIIAHOTO TOOYTKIB, Ta
iXHE 3aCTOCYBaHHS /10 PO3B'S3aHHS 3a/1a4.

Tema 2.2. [IpsiMa Ha MUIOMIUHI

Jlexuisi 12. 3aranbHe piBHSHHA NpsMoi. PiBHSHHS nipsiMoi y Bipi3kax Ha ocsiX. PiBHSIHHS
npsMoi 3 KyToBUM KoedirienToM. HopmasnbHe piBHSIHHS npsAMoi. BifcTaHp BiJ TOUYKH A0 TPSMOI.

IIpakTuune 3ansaTTst 10. 3anuc 3arajabHOrO PIBHSAHHSA MPSAMOI, PIBHSHHSA TPSMOi Yy
BiZ[pi3KaX Ha OCSX, PIBHAHHSA MpsIMOi 3 KyTOBHM KoedimieHTOM. Po3B’sa3yBaHHS 3amad i3
BUKOPHUCTAHHSIM Pi3HUX PIBHSIHB MPSAMOI. 3HaXOKEHHS BIACTaH1 BiJl TOUKH JIO TIPSIMOI.

Jleknia 13. Kanoniune 1 mapameTpuuHi piBHSHHS mpsiMoi. PiBHSHHA npsAMoi, 10
HPOXOINTH Yepe3 ABi TOUKH. KyT Mk mpsMUMH.

IpakTnyne 3auaTTa 11. 3anuc KaHOHIYHOTO 1 MapaMETPUYHUX PIBHSAHB MPSIMOI,
PIBHAHHS TPSAMOI, IO MPOXOTUTH 4epe3 ABI TOYKU. Po3B’s3yBaHHS 3a/1ad i3 BHKOPHUCTAHHIM
Pi3HUX BUIB PIBHSAHB MPSMOI.

Tema 2.3 [liomuHa Ta IPSIMAa B NPOCTOPI i pPi3Hi BUAU 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. 3HAXOKEHHS BIJICTaHI BiJl TOYKH /IO TUIOUIHHH.

Jlexuisi 15. I[Ipsma y mpocTtopi Ta pi3HI BUAM ii piBHAHb. KaHOHIYHI Ta mapaMeTpudHi
piBHSHHS TpsiMoi B mpocTopi. PiBHSHHS MpsMOi, IO MPOXOAWUTH Yepe3 1B TOUKU. PiBHAHHS
npsIMOi B MIPOCTOpi, SIK TMEpeTHH IBOX IuiommH. Kyt Mk npsmumu. Bixcrawe Bing Touku 10
npsMoi B TpocTopi. B3aeMHe po3mimieHHs MPsIMOT Ta TUIOIIKWHH B TPOCTOPI.

IpakTuyne 3auaTTsa 13. 3anuc piBHAHHS MPSAMOI B MPOCTOPI PI3HUX BHIB: KaHOHIYHI
PIBHSHHSI MIPSIMO1, TapaMEeTPUYHI PIBHSIHHS MPSAMOi, PIBHAHHS MPSAMOi, IO MPOXOAUTH Yepe3 JBi
To4KH. PO3B’s13yBaHHS 3a/1a4 13 BUKOPUCTAHHIM Pi3HUX PIBHAHB MPSIMOI y IMTPOCTOPI Ta IUIOMIMHH.

Tema 2.4 Kpusi apyroro nopsiiky Ha njiouiuHi

Jleknia 16. 3arampHe pIBHSAHHS KpUBOI APYroro mopsaky Ha turomuHi. Kimacugikarris
KpuBUX Jipyroro nopsanaky. Komo. Eninc. KanoHiune piBHSHHS eninca, 1Oro OCHOBHI BIaCTHBOCTI.

Jlekuis 17. I'inep6ona ta mapaboia, iX KaHOHIYHI PIBHSAHHS Ta OCHOBHI BIIACTHBOCTI.
IpakTuune 3auaTTs 14. 3HaX0HKCHHS KAaHOHIYHOTO PIBHSHHS KOJa, eJirca, rinepoou,
napabonyu Ta BU3HAYEHHS OCHOBHHMX IXHIX BJIACTUBOCTEH Ta mapaMeTpiB. Bu3HaueHHs M0
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3araJlbHOMY PIBHSIHHIO KpUBOT IPYTOro MOpsiiKy BUILY KPUBOI.

3microBmii moayasr 3. MaremaruyHuii aHamgiz. Ymuciaosi
MOCJIIOBHOCTI TA iXxHi rpaHuui. ®yHKIiA oaHi€l 3MIHHOIL. ['panuus i
HelepepBHICTh PyHKILIT

Jlekuis 18. YucnoBi mHOXkUHH. YmcnoBi mpomikku. Okxin Touku. YucinoBa mpsma.
YucnoBi mnocaigoBHOCTI. ['paHuls 4YHCIOBOI MOCHIAOBHOCTI Ta ii OCHOBHI BJIACTUBOCTI.
MonortonHI ntociigosHocTi. Yucio e.

Jlekuist 19. @yHkuis aificHoi 3MiHHOI. O65acTh BU3HAUECHHS QYHKI1, 00JaCTh 3HAYEHHS
¢ynkuii. OcHOBHI eneMeHTapHi ¢yHKHiI, iXHi rpadiku. I'panunsg ¢yskuii Ta i OCHOBHI
BiactuBocTi. [lepmia ta npyra BaiuBi rpaHuli, ix Hacaigku. OCHOBHI TE€OPEMHU MPO I'PaHULI.
ExBiBaneHTHI HeCKiHYeHHO Maji QyHKIi1. [IopiBHAHHSA HECKIHUEHHO MaJIUX (PYHKLIH.

[pakTuune 3anarra 15. IloOynoBa rpadikiB OCHOBHMX €JIEMEHTApHUX (DYyHKIIH.
3HaxO/KEHHsI TPaHUIlb YUCIOBUX IOCIIOBHOCTEH Ta TpaHUllb (YHKLINA. 3aCTOCYBaHHS MEpIIOi
Ta JPYroi BaKJIMBOI T'paHUIl Ta iX HACHIJAKIB O OOYUCIIEHHS I'paHUlb QYHKI. 3acToCcyBaHHS
BJIACTUBOCTEH €KBIBAJIEHTHUX HECKIHYEHHO MAIMX (PYHKLIH 10 0OYMCICHHS IPaHULb QyHKIIIH.

Jlekuist 20. OnHocTopoHH1 rpanuill. HenepepBHicTh (yHKIIT B TOYIl, HA BIAPI3KY Ta Ha
iHTepBaii. Touku po3puBy (yHKIIT Ta iX Ki1acuikaiis.

IpakTnune 3ansarra 16. KontponbHa poGora 1 Ha Temy «JliniiiHa anrebpa Ta
aHaJIITUYHA reoMeTpis. I'paHuIi mocnigoBHOCTI. I'paHui QpyHKIiH».

Monyab 2
3microBuii moayJb 1. Iudepenuiaibue unciaeHHs QyHKUin
OJIHi€] 3MiHHOI
Tema 1.1. IToxigHa Ta ii 3aCTOCYBAHHS A0 A0CTiKeHHS (PYHKIIIH

0 TOHATTA moxigHoi. IloxXimHi BiJ OCHOBHHMX eJEeMEHTApHHX (YHKIIH, TaOMUIS TOXiIHUX.
[IpaBuna oOuuciaenHs moximuux. IloximHa Bim ckmageHoi  ¢yskmii.  Jlorapudmiune
TQepeHITIFOBaHHS.

IMpakTuyne 3ausaTTs 1. 3HaXOHKEHHS MOXITHUX eleMeHTapHUX (PyHKIINA. OOUMCICHHS
noxizmHoi ckimageHoi QyHkuii, oOepHeHOi (YHKIII 1 MOKa3HUKOBO-CTETEHEBOI (DYHKII.

OOGuwuciieHHs MOXiaHO1 PYHKITIT, 3a/1aHOT HESBHO 1 33/1aHO1 IMapaMeTPUIHO.

Jlekuiss 2. [ludepenmian QyHKmii, HOro TreoMeTpUYHUN 3MicT. 3acTOCyBaHHS
nudepeHIianiB 10 HaOMmKeHUX oO04ucieHb. OCHOBHI TeopeMHu AUGEPEHINIaIbHOTO YUCICHHS:
teopemu ®epma, Porurs, Jlarparxka, Komri. [Tpaswuo Jlomitans.

IpakTuyne 3aHATTS 2. 3HaXoKeHH qudepeniiiana ¢ynkuii. HabmmwkeHi o0uucieHHs
3a JONMOMOT 010 udepeH tiana. 3HaxoKeHHs TpaHuLlb (GYHKIIN 3a mpaBuiioM Jlomitas.

Jlekmist 3. Iloximai 1 mudepenmianm Bummx nopsankiB. (udepeHuiroBaHHS (yHKIIIH,
3aJJaHUX HESBHO 1 B mapameTpuuHomy Burisiai. @opmyna Teinopa Ta MakinopeHa.

IIpakTuyne 3aHATTSA 3. 3HAXOMKECHHS MOXITHUX 1 JAUQEPEHIaATB BUIIUX TMOPSIKIB.
3HaxOKEHHs MOX1IHOT IPYTOro NOpsaKy GpyHKII1, 3a1aHOi MapaMEeTPUIHO.

Jlexuist 4. 3acTocyBaHHs MOXiAHOT 10 MoCTiKeHHS PyHKIIH. JIOKaTbHUI MakKCUMyM Ta
JOKaJbHUNA MiHIMYyM ¢yHKLii. MakcumanbHe 1 MiHIManbHEe 3Ha4eHHS (YHKIIT Ha BIIPI3KY.
HocmipkeHHs (QYyHKIIA 3a JOIMOMOIOK TMOXITHUX (MOHOTOHHICTh, TOYKH JIOKAJIbHOTO
EKCTPEMYyMy, JIOKaJbHUM eKCTpeMyM (yHKIIi, BHUIYKJIICTb Bropy Ta BHHM3 rpadika QyHKii,
TOYKH Neperuny (yHkiii, acumnTotH). [TodymoBa rpadika ¢pyHkmii.

IpakTuune 3auarrsa 4. JlocmimkeHHs (yHKIIT HA MOHOTOHHICTh. 3HAXOKEHHS
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JIOKQJIbHOTO MakCUMyMy Ta MiHIMYMYy (yHKIii. 3HaXO)KEHHS MaKCUMAJIbHOTO 1 MIHIMaJIbHOTO
3Ha4eHb (PyHKIIT Ha BiApi3Ky. 3HAXOMKEHHs 1HTEpBaJiB, Ha SKUX rpadik (QyHKLIi BUITYKINN
BrOpy 4M BHU3 Ta TOYOK MeperuHy QyHkimii. 3HaxomkeHHs acuMmnrtor ¢yHkuii. [Tobynosa
rpa¢ikiB QyHKIL.

IIpakTnune 3anarTa S. KontponsHa pobora 1 Ha Temy «/ludepenimianbHe ducieHHs
byHKLIN OHIET 3MIHHOT».

3micTroBuii moayJab 2. IHTerpajbHe YMcjaeHHS (PYHKUII OJHIEl
3MiHHOI. /[n(epeHnianbHi piBHAHHSA

Tema 2.1. HeBu3zHaueHu# iHTerpaJ

Jlexuisi 5. IlepBicna ¢ynkuii. HeBuznauenuii iHTerpan i foro BiacTuBOCTi. Tabmuis
OCHOBHUX 1HTerpaiiB. OCHOBHI METOJIU IHTETPYBaHHs: METOJ] O€3MOCEPENHBOI0 IHTETPYBaHHS Ta
BHeceHHs QYHKIIT Mij 3HaK AudepeHIiany.

IpakTuune 3aHaTTa 6. OOYNCIICHHS HEBH3HAYCHUX IHTErpalliB Oe3mocepenHbo abo
METOJIOM BHECEHHs (DyHKIIT i 3HAK AUdepeHiiany.

Jlekmisi 6. MeToau iHTerpyBaHHs HEBH3HAUEHOIO IHTErpayy. Merol 3aMiHM 3MIiHHOI.
Mertopn iHTerpyBaHHS YaCTHHAMM.

IpakTnune 3anaTTa 7. OOYMCIeHHS HEBU3HAYEHUX IHTErpajiB METOJOM 3aMiHU
3MIHHO{ Ta METOJIOM IHTETPYBaHHS YaCTUHAMH.

Jlekuist 7. JIpoGoBo-parionansHi Bupasu. Po3kian apoOoBo-parioHanbHOI (QYHKINT Ha
eneMeHTapHi  Ipobu. IuTerpyBaHHs — OpoOOBO-palliOHANLHUX  BHpasiB.  [HTerpyBaHHS
TPUTOHOMETPUYHHX (PYHKIIN Ta ipparlioHATbHUX (QYHKIIIH.

IpakTuune 3auarra 8. Po3knaganns apo6oBo-parioHanbHuX (QYyHKIINA Ha eJIeMeHTapH1
IpoOu METOJO0M HEBHU3HAYCHHX KoedilieHTiB. [HTEerpyBaHHs IpOOOBO-pamioHATFHUX (YHKIIIMH.
OO0uucieHHs iHTerpaliB, MO0 MICTATh TPUrOHOMETpUYHi (yHKLIi. 3acTOCyBaHHS yHIBEpCaaIbHOL
TPUTOHOMETPHUYHOT ImiIcTaHOBKU. OOYHMCIICHHS IHTETPaJIiB BT ippallioHATBHUX (PYHKIIIH.

Tema 2.2. BusHauenuii iHTerpaJj. 3acToCyBaHHSI BU3HAYEHOI'0 iHTEerpaJia

Jleknis 8. Busznauenuii interpan. O3HaueHHs BU3HAUYEHOTO 1HTErpany. Y MOBHU ICHYBaHHS
BHU3HAaueHOro iHterpana. ['eomerpuunuii 3micT. BioactuBocTi BU3HaueHoro iHrerpaina. OCHOBHa
dopMyna I1HTErpajbHOTO 4YHCICHHsS. 3aMiHa 3MIHHOI Ta IHTErpyBaHHS 3a 4YacTUHAMH Y
BU3HAYCHOMY iHTETpaJIi.

IIpakTuune 3auaTTs 9. O0UKCIeHHs BU3HAYCHUX iHTErpaiiB 3a ¢opmynoro HeroroHa-
JleitOnina. OO4YHMCIIEHHS BU3HAYCHOTO IHTErpajia METOAOM 3aMiHM 3MIHHHUX Ta METOJIOM
IHTErpyBaHHs YaCTUHAMH.

Jleknia 8. 3acrocyBaHHs BH3HaueHoro iHTerpana. OOUMCIEHHS IUIONI IUIOCKUX Qiryp.
OO0uncieHHs TOBXUHU AYTH KPUBOI.

Jleknin 9. HemmacHi interpamu | pomy Bim oOMmexeHHX (yHKIIH MO HEOOMEKEHOMY
npoMmixky. HeBnacHi interpanu Il poay Bin HeoOMexxeHHUX QYHKIIH 10 00MEKEHOMY BiAPi3KY.

IpakTuune 3ansarra 10. OOuuciIeHHS IUION] IUIOCKUX (iryp, TpaHWI SKUX 3aJaHa
KPUBUMHM B JE€KapTOBMX KOOpJAMHATaX, IMOJSIPHUX KOOpJAMHATAaX Ta HapaMeTpUYHUMHU
piBHsHHsIMH. OOYMCIIEHHS MOBXHHHM Jyrd KPUBOi Ha IUIOUIMHI, PIBHSAHHA SKOi 3aJaHO B
JICKapTOBUX KOOpJIMHATaxX, IMOJSPHUX KOOpJAMHATaX Ta MapaMEeTPUUYHUMM PIBHSHHIMU.
OO04unCIICHHS HEBIACHUX IHTETPaIiB MEPIIOrO Ta JAPYTrOro pojy.

Tema 2.3. ludepenuiajibHi piBHAHHSA

Jlexkuis 10. [udepenmnianbui piBHsHHA. J(udepeHmianbHi piBHAHHSA MEPLIIOTO MOPSAKY.
3anmadi, 1m0 NPUBOIATH A0 TU(EPeHIiaTbHUX piBHSIHDb. OCHOBHI MOHATTS Ta 03HaYeHHsS. Teopema
ICHyBaHHS Ta €OUHOCTI po3B’si3ky 3amaui  Komni. JudepenmianbHi  piBHSHHS 3
BiZIOKpEMITIOBaHUMH 3MiHHUMU. OHOPIIHI 1 epeHITianbHi piBHSIHHS.
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[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

Po3paxynkoeo-epaghiuna poooma. ludepenuianbae uynciaeHHss QyHKIINH onHIET 3MIHHOI.
[arerpanbhe uucneHHs (GyHKUii oxniel 3minHOI. [udepenuianshi piBHAHHA. [{udepeHiianbHe
yuciaeHHs QyHKIN 1Box 3MiHHUX. KpaTHi iHTerpaym. Yucnosi Ta GyHKIIIOHATBHI PSIH.

3MiCT 3aBAaHb KOHTPOJBHOI pOOOTH: 3HAXOKEHHA MOXiAHOI (PyHKIH, 3acToCyBaHHA
MOX1JTHOT 70 AOCTipKeHHS QyHKIIIH, modyaoBa rpadika (QyHKINI. 3HaAXOKCHHS] HEBU3HAUYECHUX
IHTerpajiB, 3HAXO/PKEHHS BHU3HAUEHHUX IHTETpaliB; 3HAXO/UKCHHS HEBIACHUX IHTErpaiB
MEepIIOro Ta JPYroro pojay; po3B’si3yBaHHS JU(EPEHIIABHUX PIBHSHB IMEPIIOTO MOPSIKY Ta
BUIINX TOPSAKIB. 3HAXO/PKCHHS YACTUHHUX MOXiTHUX (YHKIlT JABOX 3MIHHHUX; 3HAXOKCHHS
nudepeHItiaiB Mepuioro Ta APyroro MOpsAAKiB GyHKIIINA TBOX 3MIHHHX; 3HAXOKEHHS MOABIHHUX
Ta TMOTPIMHUX IHTErpaiiB; MOCIIHKCHHS 3HAKOJOJATHUX PAIIB Ha 30DKHICTH;, 3HAXOIKEHHS
o6yacTi 301KHOCTI CTENEHEBUX PSAIB; po3KiIagaHHs GyHKiin y psaa Teinmopa, MakiopeHa.

Bumoru 10 opopmiaennsi. KontponpHa poOoTa moBMHHA OyTH BUKOHAHA B OKPEMOMY
30ITUTI Ta 37]JaHa B TEPMiH, BKa3aHUN BUKJIaIaueM.



Po3nmoais roauH caMocTiitHOI po0oTH 3100yBayiB 1eHHOI (GOpMHU HABYAHHS

Ne HasBa camocrTiiinoi podotu Kinekicrs
TrOJUH

Moayns 1

1 OmnpairoBaHHs TEKCTY KOHCTICKTY JICKITIT 10

2 [TigroroBKa A0 MPAKTUYHHUX 3aHATH 10

3. [TinroToBKa A0 KOHTPOJBHHUX POOIT 16

4. [TixroToBKa A0 31Ky 12

Pa3om 48
Monyis 2

1 OmpairoBaHHsl TEKCTY KOHCIIGKTY JICKIIIH 14

2 [TiaroToBKa 10 MPAKTUYHUX 3aHSTH 20

3. [TixroroBKa 0 PO3paxyHKOBO-TpadidHOi poOOTH 15

4. [ligroToBKa 10 €K3aMEHY 15

Pazom 64

Po3nmoais roauH caMocTiitHOI po0oTH 3100yBaYiB 3204HOI (OPMH HABYAHHS

Ne Ha3sBa camocrTiiinoi podotu Kinpkicrs
TOJAMH

Moaynsb 1

1 OmnpairoBaHHs TEKCTY KOHCTICKTY JICKITIT 20

2 [TigroroBKa A0 MPAKTUYHHUX 3aHATH 20

3. [TinroToBKa A0 KOHTPOJBHHUX POOIT 36

4. [TixroToBKa J0 31Ky 20

Pazom 96
Monyis 2

1 OmpairroBaHHsl TEKCTY KOHCIIEKTY JICKIIIH 25

2 [TigroToBKa 10 MPAKTUYHHUX 3aHSTH 25

3. [TixroroBKa 0 po3paxyHKOBO-TpadidHOi poOOTH 40

4. [ligroToBKa 10 €K3aMEHY 30

Pazom 120

3anuTaHHA 10 3aJiKy

1. Marpuui. Jlii Hag MaTpUIIMH.

2. EnemeHTapHi NEpeTBOpPEHHsI PsAKIB (CTOBMYMKIB) MAaTpHIlb. 3BEACHHA MaTpHULl 0
JlaroHaJIbHOTO-TPANeLEeBUAHOTO BUIIIALY MOCTIIOBHICTIO €JIeMEHTApHHUX MEPETBOPEHb.

3. O6epuena matpuils. Meton ["ayca 3HaXOMKEHHS OOEPHEHUX MATPHUIIb.

4. O3HaveHHs Ta OCHOBHI BIaCTUBOCTI BU3HAaYHUKIB. Kputepiit 06epToBHOCTI MaTpHIIb.

5. Po3knan BU3HAUYHMKA 32 PAIKOM YU CTOBMUUKOM. DopMyia ass 3HaXOAKEHHSI 00epHEeHO1
MaTpHIIi.

6. Cucremu niHiiHuX piBHAHB (CJIP), mOHATTA cyMmiCHOCTI Ta BuU3HaueHocTi. OCHOBHaA Ta
pO3ILINpEHa MAaTPULS CUCTEMH.

7. PiBnocunbui CJIP. Enemenrtapui neperBopenHs. Meron ["ayca po3s’sizyBanns CJIP.

8. KBagpatHi cucremu JiHiiHUX piBHAHB. Teopema Kpamepa.

9. Jliniitai npocropu. [lpuknanu niniiHux npocropis. [lignmpoctopu.

10. JliniiiHa He3aJEeXHICTh BEKTOPIB, 0a3UC 1 PO3MIpHICTS JdiHiiHOrO npoctopy. Koopaunaru
BEKTOPIB.

11. Panr cuctemu BextopiB. Panr marpuui. Teopema Kponekepa-Kanesi.

12. dyngameHTagbHa cucTeMa PO3B’SA3KIB OAHOPIAHOT CUCTEMH JIHIMHUX PIBHSIHb.
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13. CkansipHi Ta BeKTOpHI Benu4yuHHU. JIiHIIHI onepalii 3 reOMeTpUYHUMU BEKTOPAMHU.

14. Paniyc-Bektop Ttouku. IlpsmokyTHa JlekaproBa cuctema KoopauHaT. JlekapTosi
KOOPJIMHATH BEKTOPIB 1 TOUYOK.

15. JliniitHi oneparii 3 BeKTopaMu B KoopauHaTax. Moyib abo 10BXHHA BEKTOpPa, BIJICTAHb
MDXK TOUKaMHU. Y MOBa KOJIIHEAPHOCTI ABOX BEKTOPIB, yMOBA KOMILJIAHAPHOCTI TPHOX BEKTOPIB.

16. Tloxin Bixpi3ka B JaHOMY BinHOLIEHHI. [Ipoekiiist BeKTopa Ha Bich 1HIIOTO BEKTOPA.

17. Ckanapuuii m0OyTOK ABOX BEKTOpPIB, Woro oOuucieHHs. BiactuBocTi CcKamspHOTO
TOOYTKY.

18. BekropHuii 100yTOK, 10ro 00YUCIEHHS, TeOMETPUYHI 1 anreOpaiuHi BIaCTUBOCTI.

19. Mimanuii 100yTOK TPhOX BEKTOPIB, HOrO BIACTUBOCTI, OOUMCIIEHHS Ta 3aCTOCYBAHHS.

20. 3aranbHe piBHSAHHS NPSAMOI Ha IJIOMHI. PIBHAHHS IpsIMOi y BiIpi3KaxX Ha OCSX.

21. ITapameTpuyHi 1 KAaHOHIYHI PIBHAHHS NpAMOi. PiBHSHHS HpsMOi, 110 MPOXOJUTH Yepes3
IIB1 TOYKH.

22. PiBHSHHA OpAMO]1 3 KyTOBUM KoedirienToM. HopmasnbHe piBHSIHHS OPSAMO].

23. KyT Mk ABOMA MPsIMUMH. Y MOBA NapaieabHOCTI 1 MEPIEHIUKYISIPHOCTI JBOX MPSIMUX.

24. 3aranbHe piBHSAHHSA IUIOIMHY. J{OC/IIPKEHHS HEITOBHOI'O PIBHSHHS IUIOLIMHH.

25. PiBHSIHHS IUIOIIMHY Y BIIpi3Kax Ha ocsiX. PIBHSHHS IJIOIIMHY, KA IPOXOJUTh Yepe3 TpU
3aJ]aHl TOUKH.

26. Kyt mix miomuHaMu. YMOBa MNEpPHEHAMKYJISPHOCTI 1 MapajeNbHOCTI JBOX IUIOIIMH.
Bigcrans Bif TOYKH 10 IUIOIIAHU.

27. llpsima B mpocropi. IlapaMeTpuuHi 1 KaHOHIYHI PIBHSAHHS NPAMOi B IpocTopi. PiBHAHHS
psMOi B ITPOCTOPI, SIKa MIPOXOIUTH uepes AB1 3a/1aHi ToukH. [IpsMa sik mepeTuH ABOX IUIOIIKH.

28. Kyt mix nBoma npsmumu. [lapanensHi, MUMOODKHI mpsMi. IlepetuH ABox mpsMux B
IpPOCTOPI.

29. Ileperun npamoi 1 mwiomuHu. KyT MiXk IpsMOIO 1 IUIOIIMHOIO.

30. KanoniuHe piBHAHHA eninca. OCHOBHI BJIACTMBOCTI €JIiNCa, EKCLEHTPUCUTET,
JTMPEKTPUCH.

31. Kanoniune piBHsAHHS rinep6oiu. OCHOBHI BJIACTMBOCTI TinepOOiM, €KCLEHTPUCUTET,
JTUPEKTPUCH, ACUMITOTH.

32. KaHoniuHe piBHsAHHS napaboiau. OCHOBHI BIaCTUBOCTI, (POKYyC, AMPEKTpUCa.

33. Yucnosi MHOkHHU. UncnoBa npsiMa. Yncaoi npomixkkn. OKiT TOYKH.

34. Tlousarts GyHKIT Ta ciocoOu 1 3aJaHHS.

35. Yucnosa nocmigoBHicTh. OOMeXeH1 Ta MOHOTOHHI TOCIITIOBHOCTI.

36. I'panuis yncaoBoi MocaigoBHOCTI. BractuBocTi 301kHHX mociiioBHOCTEH. Huco e.

37. I'paanns Gyukmii B Toumi. OAHOCTOPOHHI TPAHHIII.

38. OCHOBHI T€OpeMU MPO TPaHUII PYHKIIIH.

39. [lepma ta apyra BaxJinBi TpaHuili. EKBiBaJIeHTHI HECKIHYEHHO Mauli (DyHKIII].

40. O3HaueHHs HemepepBHOCTI PyHKIIHM B Touli. HenepepBHicTh pyHK1Ii B iHTEpBaii Ta Ha
BIJPI3KY.

41. Po3puBu QyHKIii Ta X Kiacudikaiis.

42. O3naueHHs noxigHoi. Pi3uvHa Ta TeOMETPUYHA IHTEPIIPETallii HOHATTS MOX1THO].

43. IlpaBuna oOuucieHHs noxigHuX. Teopemu Mpo MoXiaHy BiA ckiageHoi GyHKLIi Ta mpo
NOXI1/IHY BiJl 00epHEHO1 (PYHKIIi.

44. JludepeHIitoBaHHS HESIBHO 3aJaHuX (QYHKIIN Ta (QyHKIIH, 3aaHuX MapaMeTpU4HO.
Jlorapudmiune nudepeHIitoBaHHs.

45. udepenmian ¢GyHKmii Ta HOro reoMeTpUYHA IHTEpHpeTallis. 3acTOCyBaHHS
nudepeniriana B HAOIMKEHUX 00YHUCICHHSX.

46. JlocmimkeHHs GyHKIIH Ha MOHOTOHHICTh. JIokanpHui excTpemyM ¢yHkiii. HeobxinHa
Ta JIOCTATHI YMOBH JIOKQJIBHOTO €KCTPEMYMY .

47. HaiiGinpImie 1 HaiiMeHIIIe 3HaYeHHs (DYHKIIIT Ha BiAPI3KY.

48. Bunykuticts rpadika ¢pynkuii. Toukn neperuny. AcuMntotu rpadika QyHKIII.

49. Cxema nmoOynoBu rpadika QyHKITIH.
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3anuTaHHsa A0 €EK3aMCHY

1. ITepBicHa. HeBu3HaueHuii iHTErpa Ta HOro BIACTHBOCTI.

2. Meroau iHTerpyBaHHs: METO/ O€3MOCepEeTHBOT0 IHTETPYBaHHS, METO/] 3aMiHU 3MIHHOI Ta
METOJI IHTETpYBaHHS YaCTHHAMH.

3. [arerpyBanHs panioHadbHHUX Apo0iB. [IpencTaBieHHs MPaBUILHOTO PalliOHAIBHOTO APOOY
y BUTJISIII CYMH €JIEMEHTAapHUX paIlioHATbHUX JIPOOIB.

4. luterpyBaHHS palioHanbHMX  (yHKmit Bugy X (S0 X,c0s X)

TPUTOHOMETPHYHA IiICTaHOBKA.

5. IarerpyBanHs QyHKITIH, IO MICTATh IppaIliOHATEHOCTI.

6. Busnauenuii inTerpai, ioro BIacCTUBOCTI, TEOMETPUYHHI 3MICT Ta yMOBH iCHyBaHHS.

7. OOumcneHHs BH3HA4YeHOTO iHTerpama, ¢opmyna HeioTona-JleitOnina. I[HTEerpyBaHHS
METOJIOM 3aMiHH 3MiHHO{ Ta 32 YaCTUHAMHU y BU3HAUYEHOMY IHTETpai.

8. HemnacHi interpanu 1-ro ta 2-ro poxuy.

9. O6uucaeHHs IO TUIOCKUX (PIryp, JOBKUHU TIOCKOT KPUBOI.

10. ®ynkmii kiTbkox 3MiHHUX. O0JIaCTh BUSHAYCHHS.

11. I'panuns GyHKIIT ABOX 3MIHHUX.

12. HenepepBHicTh GyHKIIT ABOX 3MIHHUX.

13. YacTuHHI MOXIJHI HEPUIOTO MOPAIKY Ta IX TeOMETPUYHHM 3MICT.

14. TndepenmiiioBanicts Ta moBHUHA audepeHmian GyHKii ABox 3MiHHUX. HeoOximHa Ta
JOCTaTHSI YMOBU AU(EPeHIIIHOBAHOCTI.

15. Yactunui moxigni Bumux mnopsnakiB. Teopema K.I'. IlIBapr mpo Mimmani MOXigHi.
JudepeHmiany BULIUX MOPSIKIB.

16. TloxigHa ckianeHnx QyHKIiA 6aratbox 3MiHHHX.

17. JlokanpHuii exkcTpemMyM OGYHKIIT JBOX 3MiHHMX. HeoOxigHi Ta 1gocTaTHI yMOBH
JIOKQJIEHOTO EKCTPEMYMY.

18. JIndepeniianpHi piBHAHHSA Tepioro mopsaaky. OCHOBHI OHATTS Ta O3HAYCHHs. 3ajada
Korri.

19. JludepeniianbHi piBHAHHS 3 BiJJOKPEMIIFOBAHUMH 3MIHHUMH.

20. OgHopinHi AudepeHiianbHi piBHSIHHS.

21. JlinikiHi HeomHOpimHI audepeHmianbpHl piBHAHHS 1-ro mopsaky. Merox 1. bepnysm
PO3B’S3KY JIHIMHUX HEOTHOPIIHUX PIBHSHb.

22. Ilongiinuii inTerpas. OCHOBHI MOHATTS Ta 0O3HAYEHHs. BiacTuBOCTI.

23. OGuuciIeHHs TOABIHOTO 1HTErpana B 1eKapTOBUX KOOPAUHATAX.

24. ToTpiitamii iHTerpan. OCHOBHI MOHATTS Ta O3HaYeHHs. BiacTuBocTi.

25. O6GuucIeHHs TOTPIHHOTO IHTETpaja B JEKapTOBUX KOOPIMHATAX.

26. YucnoBsi psau, OCHOBHI IMTOHSATTS Ta O3HAYCHHS.

27. HeobxinHa yMoBa 301KHOCTI YUCIOBHX psAfiB. JlocTaTHsS yMOBa po301’KHOCTI YHCIOBUX
PAIIB.

28. 'eoMeTpu4HUH, TapMOHIYHHIA Ta y3arajJbHEHUN TapMOHIUHI PSIH.

29. JlocraTHi O3HaKW 301KHOCTI 3HAKOAOAATHUX psAniB. O3HaKa MOPIBHSIHHS, TpaHUYIHA
O3HaKa MOPIBHSAHHS.

30. Osnaka [[’amambepa, pagukanbHa Ta IHTerpaJibHa o3Haku Komrli  301kHOCTI
3HAKOJIOIATHUX PSIB.

31. 3nakonouepeani psau. O3Haka JleitOHia. AGCOIIOTHA 1 yMOBHA 301KHICTb.

32. ®ynkuionanbHi psau. OCHOBHI MOHATTA Ta o3HaueHHs. CremeneBi psau. Teopema
AoGens. [HTepBai Ta paaiyc 301KHOCTI CTETICHEBOTO PSY.

33. Pamu Telinopa ta Maknopena. 3actocyBaHHs psiiiB Teimopa ta Makinopena a0
HAOIMKEHUX O0YHCIICHb.

VYHiBepcanbHa
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MeToa1 KOHTPOJIIO TA OUIHIOBAHHSA 3HAHb
3aranbHe OI[IHIOBAHHS 3/IIMCHIOETHCS Yepe3 BUMIPIOBAHHS PE3yJIbTaTiB HaBYaHHS Y hopmi
IPOMIKHOTO (MOJYJIBHOTO) Ta MiJICYMKOBOTO KOHTPOJIIO (3K, 3aXUCT iHIMBITyalTbHOI POOOTH
TOIIIO) BiJIMOBIHO 10 BUMOT 30BHINTHBOT Ta BHYTPINIHBOI CUCTEMHU 3a0€3MeUYeHHS SKOCTI BHINO1
OCBITH.

IMoaiTka moa0 BiABINYyBaHHSA
3n00yBau, SKUA TPOIMYCTHB AyJUTOPHE 3aHATTA 3 TOBAXHUX IPUYUH, Mae
NPOJIEMOHCTPYBATH BHKJIAJady Ta HAJaTH A0 JCKaHATy (haKyJIbTETy HOKYMEHT, SIKHH 3aCBiIdye
1l IPUYUHHU.
3a 00’eKTMBHUX NpPUYUH (XBOpoOa, MIKHApPOJHE CTa)XXyBaHHs, HayKOBa Ta HayKOBO-
NpakTUYHa KOH(epeHMis (Kpyriauil cTiT) TOIO0) HaBYaHHS MOXe Bi0OYBaTHCh B OH-JalH (opmi
3a MOTO/KEHHSM 13 KEPIBHHKOM KYPCY.

MeToau KOHTPOJIIO

OcHoBHi ¢opmu yuacTi 3100yBadiB y HABYAILHOMY ITPOLIEC], IO MiJIATAIOTh TOTOYHOMY
KOHTPOJIIO: BUCTYIT Ha NMPAKTHYHKUX 3aHSTTAX; JOIMOBHEHHS, ONIOHYBAHHS 10 BUCTYILY, PEICH31sA
Ha BHUCTYII, y4acThb Yy JUCKYyCIsiX; aHaJ3 TMEpIIOPKepeN;, IMMHMCHMOBI 3aBIaHHS (TECTOBI,
IHAMBIAYyaIbHI poboTH y Gopmi pedepaTiB); Ta iHIII MUCbMOBI poOOTH, 0OPMIIEHI BiAMOBITHO
no Bumor. KoxkHa TemMa Kypcy, IO BHHECCHAa Ha JICKIIHI Ta TNPAKTHYHI 3aHATTS,
BIINIPallbOBYEThCS 37100yBauamMu y Til ud iHmNM Qopmi, HaBeneHiit Bume. OO00B’s3K0Ba
MPUCYTHICTH Ha JCKIIHHUX 3aHSATTSX, aKTUBHICTh BIIPOJIOBK ceMecTpy,
B1JIBITyBaHHS/BIIMIPAIIOBaHHS yCiX ayJAUTOPHUX 3aHATh, BHKOHAHHS IHIIUX BHIIB POOIT,
nepen0aueHNX HaBUYATBHHUM IJIAHOM 3 Ii€T JUCIUILTIHY.

[Ipu omiHrOBaHHI piBHSA 3HaHB 37100yBaya aHATI3Y MiISATAIOTh:

- XapaKTepUCTUKX  BIAMOBIMI: IUIICHICTh, TMOBHOTA, JIOTIYHICTh, OOIPYHTOBAHICTb,
MPaBUJIBHICTD;

- AKICTh 3HaHb (CTYMiHb 3aCBOEHHS (PAKTHMYHOTO MaTrepialy): OCMHCICHICTh, TJIMOWHA,
THYYKICTb, JTI€BICTh, CHCTEMHICTb, y3arajlbHEHICTh, MIITHICTD;,

- CTYIiHb C(OPMOBAHOCTI YMIHHSI TOETHYBATH TEOPiIO 1 MPAKTUKy MiJ Yac PpO3TIIy
CHUTYaIliii, TPAaKTUYHUX 3aBJIaHb;,

- piBeHb BOJIOJIIHHS PO3YMOBHUMH OIEpallisIMM: BMIHHS aHaji3yBaTH, CHHTE3yBaTH,
MIOPIBHIOBATH, a0CTParyBaTH, y3arajJbHIOBATH, pOOUTH BUCHOBKH 3 IMPOOJIEM, IO PO3TIISIAFOTHCS;

- IOCBiJl TBOPYOI MiSTIBHOCTI: YMIHHS BUSIBJIATH NPOOJIEMH, PO3B’SA3yBaTH iX, (GOpPMyBaTH
TinoTe3u;

- caMocTiiiHa poboTa: poboTa 3 HABYAIBLHO-METOJUYHOI, HAYKOBOIO, JOMOMIKHOIO
BITYM3HSHOIO Ta 3apyOiKHOIO JIITEPATypOIO 3 MHUTaHb, IO PO3IIISIAIOTHCS, YMIHHSI OTPUMYBATH
iH(hopMaIlif0 3 PI3HOMAHITHUX JDKEpeN (TpaJHIiiHUX; CTCMiabHUX MMEePIOIUIHIX BUIaHb, 3MI,
Internet Tomo).

TecToBe ONMUTYBaHHSI MOXXE MPOBOJHUTHCH 32 OJHUM a00 KUITbKOMa 3MiCTOBHUMH
MoaysiMA. B ocTaHHbOMY BHMIAAKy Oanu, sKi HapaxoBYIOThCA 3100yBady 3a BIAMOBIAI Ha
TECTOBI MUTAHHS, MOAUISIIOTHCS MiXkK 3MICTOBUMU MOIYJISIMH.

InpuBigyanbHe 3aBOaHHs Mmiasrae 3axucty 3m0o0yBadeM Ha  3aHATTAX, SKi
MPU3HAYAIOTHCS JOJAATKOBO.

Jlireparypa, 0 PeKOMEHIy€E€ThCSI IIsl BAKOHAHHS 1HMBITyaJIbHOTO 3aBJIaHHS, HABEJCHA Y
miii poOouiii mporpami, a B €IEKTPOHHOMY BUIJISJII BOHa po3MinieHa Ha OCBITHBOMY CalTi
KHVYBA, na cropinti kadeapu.

Takox sK BUKOHAHHS 1HAMBITYaJbHOTO 3aBJaHHS 3a DPILICHHSM BHUKJIaJada MOXe OyTH
3apaxoBaHa y4acTh 3700yBaya y MDKHApPOJHIM a00 BCEYKpaiHCBhKIA HayKOBO-TIPAKTHUHIN
KoH(pepeHLii 3 myOuikaliero y Marepiagax KoH(epeHIil Te3 BUCTYIy (JOMOBifi) Ha OJHY 3 TEM,
JOTHYHUX JI0 3MICTY JUCIUTUTIHY, a00 myOJTiKallisi CTaTTi Ha OJHY 3 TAKUX TEM B IHITUX HAYKOBHX
BUJIAHHSIX.

TexkcT 1HOWUBIMYyaIBHOTO 3aBIaHHS MOMAETHCA BUKJIAAAaUy HE Ti3HIMIE, HIXK 3a 2 THXHI J0
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MoYaTKy 3alikoBoi cecii. Buknamau mae mpaBo Bumaratu Bif 3mo00yBauda TOOTMpAIOBaHHS
1H/IMBIyaIbHOTO 3aBJaHHS, SKILO BOHO HE BI/IMOBIIa€ BCTAHOBJIEHUM BUMOTaM.

Pe3ynbpTaT MOTOYHOTO KOHTPOJIIO 3aHOCSTHCS 10 JKypHaly oOmiky po6otu. Ilo3utuBHa
OLIIHKA MOTOYHOI ycmimHocTi 3100yBayiB 3a BiJCYTHOCTI HPOIYIIEHUX Ta HEBIAMPALbOBAHUX
MPaKTUYHUX 3aHATHh Ta TIO3UTHBHI OLIHKYU 33 1HAMBIAYaJbHY POOOTY € MiJICTABOIO IS TOMYCKY
70 MiACYMKOBOi (opmu KoHTpoisto. banu 3a ayauropHy poOOTy BiANpanbOBYIOTbCA Y pasi
IPOMYCKIB.

IlincymkoBuii KOHTPOJIb 3IIMCHIOETHCS MiJl 4Yac MPOBEAEHHS 3alikoBoi cecii 3
ypaxyBaHHSM IMJICYMKIB TIOTOYHOTO Ta MOZYJbHOTO KOHTpodto. Ilim dwac cemecTtpoBoro
KOHTPOJIIO BPaxOBYIOTbCS pe3yJdbTaTH 37adl yCiX BUAIB HaBYaJIbHOI pPOOOTH 3rifHO 31
CTPYKTYpPOIO KPEIUTIB.

Po3noais 6asiB aas aucuIuiing 3 GOpMoOI0 KOHTPOJIIO eK3aMeH

Mopyas 1
IToTouHe OLIHIOBAHHSA
3MicTOBI MOAYJIi Ex3amen CymMa 6GamiB
KoHTp. poboTa
1 2 3
10 10 10 30 40 100
Monyasb 2
IToTouHE OIIHIOBAHHS
3MiCcTOBI MOAYJIi Ex3amen Cyma 6amiB
KonTp. pobota
1 2 3
10 10 10 30 40 100

IIkana ouiHIOBaHHA IHAUBITYaJIBHOI po00oTH B MOy sX 1 Ta 2.

PeliTuarosa orinka bamm
A 30
B 24
C 22
D 21
E 18

[MIxana oninroBanusa: HanionaabHa ta ECTS

Cywma GaniB 3a Bci BUIU Ominka ECTS O1iHKa 3a HallOHAJILHOIO
HaBYaJIbLHOI JISJIBHOCTI MIKAJIOIO
90 — 100
82-89
74-81
64-73
60-63

35-59 FX

3apaxoBaHO

=2 O >

He 3apaxoBaHo 3 MOXKIIUBICTIO
IIOBTOPHOTO CKJIAJaHHSI
He 3apaxoBano 3
0-34 F 000B’I3KOBUM TIOBTOPHUM

BHUBUYCHHSIM JUCHUIUTIHU
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YMOBH I0IIyCKY 10 MiICYMKOBOI'0 KOHTPOJIIO

3n00yBavy, SKWUH Mae IJICYMKOBY OIlIHKY 3a JUCHUILIiHY Bigx 35 mo 60 Oaris,
MPU3HAYAETHCS JIOJAATKOBA 3allikoBa cecis. B mpoMy pa3i BiH NMOBHHEH BHKOHATH JIOJATKOBI
3aBJIaHHs, BU3HAYCHI BUKJIaIa4eM.

3n00yBau, SKWH HE BUKOHAB BUMOI po0O0YOI HporpaMu IO 3MICTOBUX MOIYJSIX, He
JOTYCKA€EThCS 10 CKJIAJaHHS MiJICYMKOBOTO KOHTpOIO. B 1IbOMy pa3i BiH NMOBHHEH BUKOHATHU
BU3HAUYCHE BUKJIAJa4yeM JOJAaTKOBE 3aBJaHHSA IO 3MICTY BIAMOBIAHUX 3MICTOBUX MOJYIIB B
nepio; Mi>k OCHOBHOKO Ta JIOJAaTKOBOIO CECISIMH.

3100yBau Mae MpaBO Ha OMPOTECTYyBaHHS Pe3yJIbTATIB KOHTPOMIO (amessmiro). [IpaBuna
MOJaHHS Ta PO3TJISAAY aressiii BU3HaueHi BHyTpimHIMU qokymeHTamMu KHYBA, ski po3mimieHi
Ha caifti KHYBA Tta 3micT skux 1oBOAUTHCS 3100yBadaM A0 MOYATKy BUBYCHHS TUCITUTLTIHU.
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