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AHoTanig. MeTa Ta 3aBJaHHA OCBITHLOI KOMIIOHEHTH

MeTta o0cCBiTHHOI KOMIIOHEHTH — HaJaHHI MailOyTHIM OyjiBeTbHHKAM 0a30BHUX
MaTeMaTHYHUX 3HaHb, 3HAHOMCTBO 3 OCHOBHUMHM MaT€MaTHUYHUMH HOHSATTSMH, METOJAMH Ta
QITOPUTMAMH Ui PO3B’S3aHHSA 3a1ad y mpodeciifiHiil IisIbHOCTI, PO3BUHEHHS JIOTIYHOTO Ta
MaTeMaTHYHOTO MHCJCHHS 1 BMIHHS 3aCTOCOBYBATM MAaTEeMAaTW4HI MiAXOAM JO aHAIi3y Ta
dbopmyTrOBaHHS BUpOOHUYMX 3a7a4 Y OyAiBeIbHIN raqy3i, BAXOBaHHS (haxiBIs, IKHH BOJOIIE K
KJIACHYHMMH, TaK 1 HAWBAXIIMBINIMMHA CYYaCHUMH MaTeMaTHYHHUMH METOJIAaMH, 3IaTHOTO
CaMOCTIHO  TMOTJIMOJIIOBATH  MaTeMaTWYHE  pPO3YMiHHS  pO3B'SI3yBaHMX  3aBlaHb  Ta
YIOCKOHAIIIOBATH CBOI (haxOB1 MOYKIIUBOCTI.

3aBiaHHA OCBITHbOI KOMIOHEHTHM — MIATOTYBAaTH 3400yBadiB OCBITHHOTO CTYHEHS IO
MOJJAJIBIIION0 BUBUYEHHS OCBITHIX KOMIIOHEHT MPO(eciitHOl MiATOTOBKH.

IIpepexBi3uTH: NIKUIBHUI KypC MaTeMaTUKH (anredpa Ta MOYaTKH aHaJli3y, FeOMETpis).

HOCI/IJIaHHFI Ha CTOpiHKy GJIGKTpOHHOFO HAaBYAJIbHO-MCTOANYHOT' O KOMHHGKC}’
mucuuruting https://org2.knuba.edu.ua/course/view.php?id=1764 .

KomMnerenTHoCTi 3100yBa4iB 0CBIiTHBOI IpOrpamMu, mo GopMyHTHCH B Pe3yJibTaTi
3aCBOEHHS OCBITHHOI KOMIIOHEHTH

Kon 3MicT KOMIIETEHTHOCTI

InTerpajibHa KOMIETEHTHICTH

31aTHICTh PO3B’sA3yBaTH CKIIAIHI CIeIiami3oBaHi 3a1adi OyIBHUIITBA Ta

LMBUIBHOT 1HXKEHEDIi.
3arajbHi KOMIIETEHTHOCTI
3KO01 31aTHICTh 10 aOCTPAKTHOTO MUCJICHHS, aHATI3y Ta CHHTE3Y.

3natHicTh 30epiraTu Ta NMPUMHOXKYBAaTH MOpajbHi, KyJbTYypHI, HayKOBI
IIHHOCTI 1 JOCATHEHHS CYCIIbCTBA Ha OCHOBI PO3YMiHHS icTOpii Ta
3aKOHOMIPHOCTEH PO3BHUTKY MPEAMETHOI 003acTi, ii MICI y 3arajibHId
3K10 cHcTeMi 3HaHb MPO NPUPOAY 1 CYCIIIBCTBO Ta Y PO3BUTKY CYyCIiJIbCTBA,
TEXHIKU 1 TEXHOJIOT1M, BUKOPUCTOBYBATH PI3HI BUJIU Ta (GOPMHU PyXOBOL
aKTUBHOCTI JJI1 aKTUBHOT'O BIJMIOYMHKY Ta BEIEHHS 3JJ0POBOTO CIIOCOOY
KHTTSL.

daxoBi KOMIIETEHTHOCTI

3/1aTHICTh BUKOPHUCTOBYBaTH KOHLENTyallbHI HAyKOBI Ta MPaKTHYHI
CKO1 3HaHHS 3 MaTeMaTHKH, XiMii Ta (I3MKM JUId PO3B’A3aHHS CKJIaJHUX
MPaKTUYHUX MPoOJIeM B raiysi OyNIBHUIITBA Ta [UBUIBHOI 1HXKEHEPIi.

IIporpamHi pe3yjabTaTn 3100yBa4iB 0CBIiTHBOI IPOrpamMu, M0 GopMyOTHCS B pe3yJbTaTi
3aCBOEHHS OCBITHbOI KOMIIOHEHTH

Kon IIporpamsi pe3yabTaTn

PHOI 3acTOCOBYBAaTH OCHOBHI Te€Opii, METOAU Ta MPUHIMIIN MAaTEeMaTUYHUX, PUPOJTHUYMX,
COLIIaJIbHO-TYMAHITapHUX Ta EKOHOMIYHMX HayK, Cy4acHI MOJei, METOAH Ta
porpaMHi 3aco0M MIATPUMKH NPUHHATTS pillleHb JUIsl pO3B’S3aHHA CKJIAJHUX 3ajad
OyIiBHUIITBA Ta IMBUIBHOI 1HXKEHEPIi.

PHO2 Bpatu ydacte y gociipkeHHSIX Ta po3poOkax y cdepi apxXiTeKTypu Ta OyAiBHUIITBA.



https://org2.knuba.edu.ua/course/view.php?id=1764

3micT Kypcy

Monayas 1

3micToBuii moayJb 1. KommiekcHi ynciaa. MHOro4jieHu ta ixsi
kopeHi. EjieMeHnTH JiHilHOI ajredpu

Tema 1.1. KoMILieKcHI Ynuc/ia

Jleknisi 1. KomriekcHi uucna. AnrebpaiuHa ¢opma kKomiuiekcHoro wucna. Jlii Hazg
KOMIUIEKCHUMH YHCIaMHU B anreOpaiuniii popmi.

Ipakrnune 3anatTsa 1. BusHaueHHs OificHOT Ta YSBHOT YaCTMHU KOMILICKCHOTO YHCIIA.
Buxonanss Aiif 1o1aBaHHs, MHOXKEHHS Ta JIIJICHHS KOMILUIEKCHUX yucel. CIpoIIeHHs BUPa3iB 3
KOMIUICKCHUMH YHCIIaMHU.

Jlekuisi 2. ['eomeTpuyHe 300pa’keHHS KOMIUIEKCHUX uucell. TpuroHomerpuyna gopma
KoMIUIeKCHUX uncen. Popmymna MyaBpa MiJHECEHHS KOMIUICKCHHX YHCENI [0 CTETeHs.
3HaxO/KEHHs KOPEHIB 3 KOMIUIEKCHUX YHCEIL.

IIpakTuuyne 3aHATTA 2. 3aMyc KOMIUIEKCHHX YHCEN y TPUTOHOMETpHYHii (opmi Ta
300pakeHHS 1X Ha KOMIUICKCHIN TutomuHi. [lifHECeHHs KOMIUIEKCHOTO YHcia 0 CTEreHs 3a
dbopmynoro Myaspa. 3HaX0KEHHSI KOPEHIB 3 KOMIUIEKCHUX YHCEIL.

Tema 1.2. MHOro4/IeHH Ta iXHI KOpeHi

Jlekuisn 3. MHorowienu Tta ixHi kopeHi. [lomimpHicTh MHOTOUWNEHIB. Teopema be3y.
OcHoBHa Teopema anreOpu. HesBigui wmHorowieHu. KpaTHICTP KOpEHIB MHOTOYIEHA.
MHorouseHu Haj MojaeM AIMCHUX yucen. MHOTOYJIeHU HaJ MOJEM PAIliOHATTbHUX YHCEIL.

IIpakTnune 3auaTTa 3. Po3KkiasaHHsd MHOTOWIEHIB HA MHOXXHHKHU HaJ TOJEM AIHCHHUX
Ta KOMIUICKCHHUX YHCIIA.

Tema 1.3. EnemenTtn qiHiiiHoi anredpu

Jlexuis 4. Martpuui ta 1ii Haj HUMH. EneMeHTapH1 epeTBOPEeHHS Ps/IKIB Ta CTOBITYMKIB
Mmatpuli. Teopema ["aycca mpo 3BeIeHHS] MaTpuLll A0 CTYIIHYATO-TPANELEBUIHOTO BUY.

IIpakTnune 3auaTTa 4. BukoHaHHS Nif J10AaBaHHS MaTpHllb, MHOKEHHS MaTpHLb Ta
MHOKE€HHSI MaTpullp Ha 4uciao. OOUYMCIEeHHsS BHUpa3iB 3 MaTPULAMU. 3HAXOJDKEHHS 3HAYCHHS
MHOTOYJICHA BiJl MaTPHIII.

Jlekuiss 5. Cuctemu miHIHHUX pIBHAHb, OCHOBHI MOHATTS. CyMICHI 1 HECYMICHI,
BU3HAYEHI 1 HEBU3HAU€HI CUCTeMHU JiHINHMX piBHAHb. Meron ['aycca po3B’si3yBaHHS CHCTEM
JHIAHUX PIBHSHb.

IIpakTnune 3ansarTa S. Po3p’sa3yBaHHA cucTeM JiHIMHMX piBHAHB MeToaoM [ aycca.
BusnaueHHS MHOXXHHU PO3B’A3KIB CUCTEM JIIHINHUX PIBHSHb.

Jleknmiss 6. Bwusnaunwmku. IlincranoBku. O3HayeHHs BU3HAYHMKA mOpsaky [1.
OO6uncneHHst BU3HAYHUKIB IPYTOro Ta TPEeThOro nopsiikiB. OCHOBHI BIACTUBOCTI BUBHAYHHUKIB.

IIpakTnune 3aHATTA 6. OOYKCIEHHS BHU3HAUHUKIB APYTrOro Ta TPETHOTO MOPSIKIB..
OO0uncneHHs: BA3HAYHUKIB YETBEPTOTO Ta OUIHIIUX MOPSAAKIB HUIIXOM 3BEJCHHS iX 10 BEPXHBOTO
YW HUJKHBOTO TPUKYTHOTO BUTY.

Jlexuist 7. Po3kiiag BU3HAYHUKIB 32 PSAKOM a00 CTOBITYMKOM.

Mpaktuune 3auartss 7. OOYMCICHHS BH3HAYHHWKIB METOJOM 3HWKEHHS TOPSJKY,
pO3KJIalalouy BU3HAYHHMKH 3a PsAAKOM abo croBmyukoMm. OOumcieHHS BH3HA4YHUKIB [1-TO
HOPSIZIKY.

Jlekuis 8. O0epuena matpuist. MaTpuyHi piBHSIHHSL.
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IIpakTuyne 3aHATTS 8. 3HAXOKEHHS OOEPHEHOI MaTpHIl 3a SIBHOK (HOPMYJIOH0.
3HaxoKeHHs 00epHeHo1 MaTpulli MeToioM ["aycca. Po3B’s13yBaHHA MaTpUUHUX PIBHSHbD.

Jleknisst 9. Meron Kpamepa Ta MaTpu4HHII METOJ] pPO3B’S3yBaHHS CHUCTEM JIHIHHUX
PIBHSHbD.

IIpakTuyHe 3aHATTA 9. PO3B’A3yBaHHs CUCTEM JIIHIHHUX PiBHAHb MeToAoM Kpamepa Ta
MaTPUYHUM METOJIOM.

Jlexuist 10. Jliniiini npoctopu. O3HauYeHHS JIHIHHOTO (BEKTOpHOTO) IIpoctopy. [Ipukiaau
niHiifHEX mpoctopiB. Iliampoctopu. JliHiiHO He3anexHI BeKTOpu. baszuc Ta po3MIpHICTH
JIHIHHOTO TpOCTOpy. ApudMETHYHMIA JTiHIHHUN MpoCTip, Horo 6asuc Ta po3MipHicTh. Ilepexin
BiJl OTHOTO 0a3HCy JIIHIHHOTO apu(PMETHIHOTO TPOCTOPY IO iHIIOro. MaTpulls mepexoy.

IIpakTuune 3ansarrsa 10. Po3B’s3yBaHHs BIpaB Ha BH3HAYCHHS TOro, Yd € 3ajlaHa
HiIMHOKHHA TMIAIPOCTOPOM JIHIHHOTO MPOCTOPY. 3HAXOHKEHHS MATPUIl MEPEXOy BiJl OAHOTO
0a3ucy A0 IHIIOTO. 3HAXO/KEHHSI KOOPJAMHAT BEKTOPA B Pi3HUX Oa3ucax.

Jlekuis 11. Panr matpuni. @yHaaMeHTaqpHa CUCTEMa PO3B’A3KIB OJHOPIIHOI CHCTEMHU
JTiHIMHHUX PIBHSHbB.

Ipaktuune 3anHaTTa 11. 3HAaXOMKEHHA paHTy MaTpHIi. 3aCTOCYBAaHHS TEOPEMHU
Kponekepa-Kamemni gy JOCHIJDKEHHS  CUCTEM  JIHIMHMX — PIBHSAHb.  3HAXOJKCHHS
(byHIaMEHTaIbHOI CUCTEMH PO3B’SI3KiB OJHOPIAHOT CHCTEMH JTIHIMHUX PIBHSIHB.

Jlekuisn 12. JliniliHi omepatopu y BeKTOpPHHX mpocTtopax. Ilpukmaam miHIHHHX
orepaTopiB. BiacHi 3Ha4eHHS 1 BJIaCHI BEKTOPH JIIHIHHOTO OTepaTopa.

IIpakTuune 3anuarTsa 12. 3'icyBaHHs, 4 € 33/1aHe B1IOOpaKEHHS JIHIHIM OMEPaTOPOM.
3HAXODKEHHS MaTpUIll JIHIHHOrO oneparopa. 3HAXOJKCHHS BJIIACHUX YHCET Ta BIIACHUX
BEKTOPIB JIIHIHHOTO oIeparopa.

3MicToBHII MOAYJb 2. AHAJIITHYHA reoMeTpis

Tema 2.1. BekTopHa ajreopa

Jlekuia 13. Bextopu. JliHiiiHi omepauii Hajx BEKTOpaMHu, iX OCHOBHI BIJIACTHBOCTI.
KonineapHi ta koMiuiaHapHi BekTopH. lIpsMokyTHa aekaproBa cuctema kKoopauHat. HampsimHi
KocuHycu BekTopa. [lomsipHa cucrema koopaunat. [lomin Biapizka B 3aJaHOMY BiJHOIIEHHI.
[Tpoexkuiist BeKTOpa Ha BiCh.

IpakTunune 3anarta 13. Po3B’s3yBaHHs 3a1a4 HA TEOMETPUYHI OMepallii HaJ| BEKTOpaMHU.
3HaXOHKEHHS! KOOPJWHAT JIIHIMHOI KOMOIHAIN1 BEeKTOPIB. 3HAXO/KEHHS KOOPJIWHAT TOYKH, IO
TUTATH BiJIPI30K B 33JaHOMY BiAHOIIEHHI. 3HAXOXKEHHS HAMPSMHUX KOCUHYCIB BEKTOpA.

Jlexkuisi 14. CxansipHuii, BEeKTOpHUN Ta MilIaHUN AOOYTKH BEKTOpIB, iXHI1 BJIACTUBOCTI,
O00YMCIICHHS Ta 3aCTOCYBaHHs. YMOBa KOJIIHEApPHOCTI JABOX BEKTOPIB. YMOBa KOMILJIAHAPHOCTI
TPbOX BEKTOPIB.

IpakTuune 3anaTTa 14. OOUKCICHHS CKAIIPHOTO, BEKTOPHOTO Ta MIIIAHOTO JAOOYTKIB,
PO3B'sI3aHHS 3a/1a4 13 IX BUKOPUCTAHHSIM.

Tema 2.2. IIlpaMa Ha MUIOMIUHI

Jlekuis 15. 3aranpHe piBHAHHSA NpsAMOi. PIBHAHHS npsMol y BiApi3kax Ha ocsxX. PIBHAHHS
npsIMOi 3 KyTOBUM KoedirieHToM. HopmainbeHe piBHSHHS npsMoi. BigcTanp BiJ TOUKU A0 IPSIMOi.

Ipaktuuyne 3anaTTA 15. 3anuc 3aradbHOTO pIBHSAHHS MPSIMOI, PIBHAHHS OPSAMOI y
BIJIpI3KaxX Ha OCSX, PIBHAHHA NPSAMOI 3 KyTOBUM KO€(]Il[IEHTOM, HOPMaJIbHOTO PIBHSHHS MPSMOI.
Po3B’s13yBaHHA 3a/1a4 13 BUKOPUCTAHHSAM DI3HUX PIBHSAHb NMPsAMOi. 3HAXO/HKEHHS BIJCTaHI BiJ
TOYKH J10 NIPAMOI.

Jlekuisa 16. KanoHiuHe 1 mapameTpuyHi piBHSHHS mpsiMmoi. PiBHSHHA npsMoi, 10
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HNPOXOJUTH Yepe3 Bi ToukH. [lydok mpsimux. Kyt Mixk mpsaMumu.

IIpaktuyne 3anHarTa 16. 3amuc KaHOHIYHOTO 1 MApaMETPUYHUX PIBHSAHB TMPAMOI,
PIBHAHHS TPSMOI, IO MPOXOTUTH 4epe3 JABI TOYKU. Po3B’s3yBaHHS 3a/1adu i3 BHKOPHUCTAHHSIM
PI3HUX PIBHSHB IPAMOI.

Tema 2.3 [iiommrHa TAa MpsiMa B POCTOPI i pi3Hi BUAM iX pIBHAHD

Jleknis 17. [lnomuHa y mpocTtopi. 3aranbHe piBHAHHS IUIOIIUHH. PiBHSHHS TUIOIIMHU Y
Biapi3kax Ha ocsx. HopmanbHe piBHSHHA IUIONMHU. PiBHSHHS IUIOIIMHY, IO TPOXOAMTH Yepe3
Tpu TOYKH. BincTanp Bij TOUkH 10 TUomuHA. KyT MiX II0MMHAMH.

IpakTuyne 3anaTTa 17. 3anuc 3araabHOTO PIBHSAHHA IUIOIIUHM, PIBHSHHS IUIOIIMHH Y
BiJJpi3Kax Ha OCSAX, HOPMAJIBHOTO PIBHAHHS IUIOIIMHY, PIBHSHHS IUIOIIMHHU, IO IPOXOJUTH Yepe3
Tpu TOUkd. PO3B’A3yBaHHS 3a/1a4 i3 BHUKOPHUCTAHHSAM Di3HHUX DPIBHAHB NPAMOi. 3HAXO/KEHHS
BiJICTaHl BiJf TOYKH 1O ILUIOLIAHH.

Jlexuisi 18. [Ipsima y mpocTopi Ta pi3Hi Buay ii piBHAHHA. KaHOHIUHI PIBHSHHS MPSMOi B
npocropi. [lapamerpuyHi piBHSHHS NpsAMOi. PIBHSHHS npsMOi, 110 POXOJUTH Yepe3 JIBi TOUYKH.
PiBHSIHHS mpsIMOT B MPOCTOPI, AK MEpeTHH ABOX MiouH. Kyt Mix npsmumu. Binctanb Big TOUKH
JI0 IPAMO] B ITpOCTOpi. B3aeMHe po3milieHHsI MPsIMOT Ta TUIOIIKWHH B IIPOCTOPI.

IpakTuune 3auarTa 18. 3anuc piBHAHHS NPSMOI B MPOCTOPI Pi3HUX BHUIIB: KAHOHIUHI
PIBHSHHS MPSMO{, ITapaMEeTPHYHi PIBHAHHS MPSAMOi, PIBHSAHHS MPSAMOI, 10 TPOXOJUTh Yepe3 JBi
TOUYKU. PO3B’s13yBaHHsI 3a/1a4 13 BUKOPUCTAHHSM Pi3HUX PIBHSHB MPSAMOI y MIPOCTOPI Ta ILIOLIHHH.

Tema 2.4 Kpusi apyroro nopsiaiky Ha rJionuHi

Jlekuis 19. 3aranpHe piBHAHHS KpUBOi JAPYroro nopsaky Ha muromuHi. Kiacudikaris
KpuBHUX Jipyroro nopsanky. Komo. Eninc. Kanoniune piBHsSHHS eninca, H0ro OCHOBHI BIACTHBOCTI.

IIpakTnune 3anaTTa 19. BuzHaueHHs 110 3arajJbHOMY PIBHSHHS KPUBOI Ipyroro Mopsjaky
BUY KpUBOI JPyroro MOpsiKy. 3HaXO/DKEHHS KaHOHIYHOTO PIBHSHHS KOJia Ta eiirca i iXHiX
BJIACTUBOCTEH. 3HAXO/PKEHHS €KCIIEHTPUCUTETY Ta TUPEKTPHC elirca.

Jleknis 20. I'inep6ona ta mapaboia, iX KaHOHIUHI PIBHAHHS Ta OCHOBHI BIACTUBOCTI.
IpakTuune 3ausarTa 20. 3a7a4i HAa 3HAXOKEHHS] KAHOHIYHOTO PIBHSIHHS TilepOoiu Ta
napabouy, IXHIX BIACTUBOCTEH Ta OCHOBHUX MapaMeTpiB.

Jlexuis 21. [TpuBeneHHs 3arajJpbHOr0 PIBHSHHS KPUBOI IPYroro MOpsiAKy 10 KAHOHIYHOTO
Buay. [ToBepxHi gpyroro nopsaky. KaHoHi4HI piBHSHHS TOBEPXOHb IPYTOro MOPSIKY.

IIpakTnune 3ansarra 21. KourtponsHa pobGora 1 Ha Temy «JliniiiHa anrebpa Ta
aHaJIITUYHA reoMeTpis’.

3micToBuii moayab 3. /IudepenuiagbHe uymnciaeHHss (QyHKIiA
OJHi€I 3MiHHOI

Tema 3.1. YnciaoBi nmociaigoBHOCTI Ta ixHi rpaHuni. @yHKUiA AidCHOL
3MiHHOI. ['paHuus i HemepepBHicTH PyHKUIT

Jlekuisn 22. YucnoBi mHOxkuHH. YucnoBi mpomikku. Okin Touku. UucrnoBa mpsma.
YwucioBi mOCHIIOBHOCTI. ['paHWIT YHUCITIOBOI TIOCHIIOBHOCTI Ta 1i OCHOBHI BJIACTHBOCTI.
MomnoToHHi mocaizoBHocTi. Yuco e.

IIpakTnune 3anATTA 22. OOUNCICHHS IPAHULID YUCIOBUX MOCIIJOBHOCTEH.

Jlexuis 23. ®ynkuia aificHoi 3MiHHOI. O6nacTh BU3HauUeHHs (YyHKIIii, 06JacTh 3HAYEHHS
¢yukuii. OcHOBHI eneMeHTapHi GyHKIIT, ixH1 Tpadiku. ['panuns ¢yskuii Ta i OCHOBHI
BiactuBocTi. Ilepima ta npyra BakiMBi rpaHull, iX HachiaAku. OCHOBHI T€OpEMH HPO TPaHMIIL.
ExBiBasieHTH1 HECKIHYEHHO Mauli pyHKii. [IopiBHSIHHS HECKIHUEHHO MaIuX (QyHKIIIH.
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IIpakTtuune 3ansarTa 23. [loOymoBa rpadikiB OCHOBHUX €IIEMEHTApHUX (DYHKIIIH.
3HaxoKeHHs TpaHulb (PyHKIH. 3acToCyBaHHS MEpIIOi Ta APYroi BaKIMBOI TpaHMI Ta ix
HACIAKIB 70 OOYMCIEHHS TpaHUlb (YHKIIH. 3aCTOCYBaHHS BIIACTUBOCTEH EKBIBaJEHTHUX
HECKiHYEHHO MalnX (DYHKIIIH 10 00YMCICHHS TPaHULb (DYHKIIIHN.

Jlekuist 24. OpHocTOpoHHI Tpanuili. HermepepBHicTs GyHKIIII B TOYIIl, HA BIAPI3KY Ta Ha
inTepBaiti. Touku po3puBy GyHKIi Ta X KIacugikaris.

IlpakTtuyne 3aHaTT 24. 3HAXOMKEHHS OJHOCTOPOHHIX TpaHUIb  (DYHKIH.
JocmimpkenHss GyHKLIH Ha HEMEPEepBHICTh B TOYI. 3HAXOKEHHS TOYOK PO3pUBY (YHKIIH Ta
BHU3HAUEHHS 1X XapakKTepy.

Jlekuis 25. BnactuBocti QpyHKIII HeIEpEepBHUX HA BIAPI3KY: Teopemu BelepmTpacca ta
bonwiiano-Komi. PiBHOMIpHA HENEPEpBHICTS.

IIpakTuune 3auarTa 25. 3acrocyBanus teopem Beliepmrpacca ta bonsrano-Komri o
po3B’sa3yBaHHs 3a1a4. JlociimkeHHs GyHKIIIH Ha pIBHOMIPHY HENIEPEPBHICTD.

Tema 3.2. IloxiaHa Ta il 3aCTOCYBaHHSA 10 A0CHiZKeHH QyHKIIN

Jlekuisn 26. Iloxigna d¢yskuii, i reomerpuunuil Ta ¢izuyHuil 3mict. 3amayi, IO
MPHUBOJIATE JO0 TOHSITTS MOXimHoi. [ToXifHI Bii OCHOBHUX €JIEMEHTapHUX (QYHKIIH, TaOmwIs
noxigaux. [IpaBuna oOuwcneHHst moximHux. IloximHa Bin ckimageHoi ¢ynkmii. Jlorapudmiune
nudepeHIiFoBaHHS.

IIpakTuyne 3aHATTA 26. 3HAXOHKEHHS ITOXITHUX eJIeMEHTapHUX (yHKIiH. OOUncIeHHs
noxigHoi ckmageHoi (QyHkimii, oOepHeHol (yHKLIT 1 NOKa3HUKOBO-CTENEHEBOI (PYHKIIIT.
OO6uucneHHs MoxigHO1 PyHKIIT, 3aaH0T HESABHO 1 33JJaHOT TapaMETPHYHO.

Jlekuisn 27. udepenuian QyHkiii, Horo reomeTpuyHuii 3micT. [HBapianTHicTh (opMu
nepuioro audepeniiana. 3acTocyBaHHs TUEpEHITialiB 10 HAOIMKEHUX 00YNCIICHb.

IIpakTnune 3anaTTa 27. 3HaxokeHHs Audepenuiana yukuii. Habmmkeni o0uncienHs
3a JIOTIOMOT 00 ArQepeHItiana.

Jlexuia 28. Iloximui 1 judepeHmianu Bumux nopsakis. Popmyna JleibHina.
JudepenuiroBanHs QYyHKIIH, 3a1aHUX HESIBHO 1 B apaMeTpuyHoMy BUrisai. OCHOBHI T€OpeMU
nudepeHIianbHoro yncneHHs: reopemu depma, Poms, Jlarpanxka, Komi. [Ipasuio Jlomitans.

IIpakTnune 3anaTTa 28. 3HAXO/KEHHS MOXIAHMX 1 JU(EpeHIialiB BUILIUX MOPSAKIB.
®opmyina JlelOHina. 3Hax0KEeHHs MMOX1HOI JPYroro NopsAaKy GpyHKI1, 3aaH01 mapaMeTpUyHo.
3amaul Ha 3acTOCYBaHHS TeopeM audepeHiianbHoro wucieHHs: Pomns, Jlarpamka, Komri.
3HaxO/KEeHHs I'paHUlb 3a npaBwiioM JlomiTansa. 3Hax0pKEHHs PIBHAHHS JOTMYHOI 1 HOpMaJi J10
rpadika QyHKHii.

Jlexuis 29. 3acrocyBaHHs MOX1IHOI 10 JOCHKeHHs QyHKIIH. JIokambHMI MakCUMyM Ta
JOoKaJIpbHUN MiHIMyM ¢yHKIII. MakcumanbHe 1 MiHIManbHE 3Ha4YeHHs (QYHKII Ha BIIPI3KY.
Hocnimkenns GyHKLOIA 3a JOMOMOTOK TOXIAHMX (MOHOTOHHICTh, TOYKH JIOKAJIbHOTO
eKCTpEMyMY, EKCTpeMyM (PYHKIII1, BUTYKJIICTh BrOpy Ta BHU3 rpadika QyHKIIIi, TOUKH NEPETUHy
(GyHKII1, aCHMOTOTH).

Jlekuis 30. [To6ynoBa rpadika ¢pyHKIii.

IIpakTuune 3aHATTA 29. 3HAXOIKEHHS JIOKAJIBHOIO MAKCUMyMY Ta MiHIMYMY (DyHKIII.
3HAXO/KEHHS! MaKCHUMAaJIbHOIO 1 MIHIMAJbHOTO 3HaueHb (yHKUii Ha BiapizKy. JlocmimkeHHsS
¢GyHKII{ HAa MOHOTOHHICTh. 3HaXO/KEHHS 1HTEPBAJIiB, HA AKUX rpadik QyHKIIT BUTYKINH Bropy
Yl BHU3 Ta TOYOK MNeperuHy (QyHKIii. 3HaxokeHHs acuMmnToT ¢yHkuii. [loOynoBa rpadikis
GyHKITIH.

IpakTuune 3ausarTa 30. KontponsHa pobota 2 Ha Temy «ludepeHiiaabHe YUCICHHS
byHKIIH OHIET 3MIHHOT».



Moayasb 2

3microBuit moayJab 1. IHTerpasnbHe umMcjJaeHHs (YHKIII OIHIET
3MiHHOI. J[ndepeHnianbHi piBHAHHSA
Tema 1.1. HeBu3naveHnuii inTerpas

Jlekuisn 1. IlepBicHa QyHnkiii. HeBusHaueHuit inTerpan i oro BmactuBocTi. Tabmuiis
OCHOBHHX 1HTerpajiB. OCHOBHI METOJIM IHTETPYBaHHS: METOJI O€3MMOCEePEAHBOTO IHTETPYBAHHS Ta
BHECEHHs (YHKIIIT MiJ] 3HaK TudepeHIiiany.

IIpakTtuyne 3ausarTa 1. OOuYMclIeHHS HEBU3HAYCHHMX IHTETpaliB Oe3mocepeaHbo ado
METOJIOM BHECEHHs (DYHKIIIT ITiJ] 3HAK JUQEpeHIiany.

Jlekuis 2. Meronu iHTerpyBaHHs HEBH3HAUEHOIO IHTErpaysy. MeToj 3aMiHM 3MiHHOI.
Mertoq iHTerpyBaHHS YaCTHHAMHU.

Mpaktuune 3aHarTa 2. OOYKMCICHHS HEBU3HAYEHUX IHTETPAJiB METOAOM 3aMiHH
3MIHHOI Ta METOJIOM IHTETPyBaHHS YaCTUHAMHU.

Jlekuisi 3. [Ipo6oBo-pamionansHi Bupaszu. Poskiiag apoboBo-parioHanbHOl (yHKINT Ha
eJIeMEeHTapHi Jpodu. [HTerpyBaHHs 1poOOBO-palioHATbHIX BUPA3iB.

MpakTuune 3auaTTa 3. Po3kinaganas ApoOoBo-parioHaIbHUX (YHKIINA Ha eleMEeHTapHi
IpoOH METOI0M HEeBU3HAYCHUX KOe(ilieHTIB. [HTErpyBaHHs IpoOOBO-palioHATbHUX (YHKITIH.

Jlekuis 4. [aTerpyBaHHs TPUTOHOMETPUYHUX (PYHKIIIH Ta ippanioHAIbHUX (PYHKIIIH.

Ipaktuune 3auarTa 4. OOUMCICHHS IHTErpajiB BiJ TPUTOHOMETPUYHHX (YHKIIIH.
3acTocyBaHHsS YHIBEepCalbHOI TPUTOHOMETPUYHOI mifcTaHOBKU. OOYHCIIEHHS I1HTETpaliB Bij
ipparioHanbHUX (PYHKITIH.

Tema 1.2. Busnauyennii iHTerpaJ. 3acTocyBaHHSI BU3HAYEHOI0 iHTerpaJia

Jlekuis 5. Busznauenwmii interpan. O3HaueHHs BU3HAUYEHOTO iHTErpary. Y MOBU iICHyBaHHS
BU3HA4YeHOro iHterpaia. ['eomerpuunuii 3mict. BractuBocti BU3HaueHoro interpaina. OCHOBHa
dbopmyna 1HTErpaJbHOTO YHCJICHHS. 3aMiHa 3MIHHOI Ta IHTETPYBaHHS 334 4YaCTUHAMHU Y
BU3HAYEHOMY 1HTErpaJli.

IIpakTnune 3ansarTa 5. O0UKcIeHHS BU3HAUYEHUX IHTErpaiiB 3a ¢opmynoro Herorona-
JleitOnina. OO4HMCIEeHHS BHU3HAYEHOTO IHTErpajlla METOAOM 3aMiHM 3MIHHHUX Ta METOJAO0M
IHTeTpyBaHHS YaCTUHAMH.

Jlekuiss 6. 3acTocyBaHHS BH3HaueHOTO iHTerpana. OOUMCIEHHS TUION] TJIOCKUX (iryp.
OOuncneHHss NOBXHUHU AyrH kpuBoi. OOuMcieHHs 00’eMy Tila MO BiIOMHMM IJIOUIaM HOTO
nornepevyHux mnepepiziB. OOUMCIIEHHs IUIOLI MOBEpPXHI Ta 00’eMy Tiia oOepraHHd. CraTHUyHi
MOMEHTH, KOOPAWHATH LIEHTPY Baru 1 MOMEHTH 1HEpLii Jyry MIOCKOI KPUBOI Ta IMIIOCKOI (Pirypu.

IIpakTnune 3aHATTA 6. OOUMCIEHHS IUIOLI IUIOCKUX (Iryp, IpaHHLs SKUX 3aJaHa
KPUBUMH B JEKapTOBHX KOOpJIWHATAX, IMOJSIPHUX KOOpAMHATAX Ta TMapaMeTPHUYHUMH
piBHAHHSIMU. OOYHMCIIEHHS JOBXHHM Jyrd KpPHBOi Ha IUJIOLIMHI, PIBHSAHHA SIKOi 3a/laHO B
JEKapTOBUX KOOpIWHATaX, TMOJSIPHUX KOOpJMHATAX Ta TapaMETPHYHUMH PiBHIHHIMU.
OO6uncnenHss 06’eMy Tiia 3a IUIOLIAMM TOMEpeUHuX mnepepiziB. OOuncieHHs 00’eMy 1 IO
MOBEPXHI TiJ1a 00epTaHHA. 3HAXO/KEHHSI LIEHTPY Bar IIOCKOi PIirypu Ta MmIoCcKoi KPUBOi.

Jlekuisn 7. Hepnacui interpamu 1 poay Big oOMeXeHHUX (YHKIH MO HEOOMEKEHOMY
npoMikky. JloctaTHi oO3HakM 30DKHOCTI 1 pO30DKHOCTI HeBIacHUX iHTerpaniB | pony Bix
nonatHux (yHkuid. AbcomoTHa 301kHICT. HemnacHi interpanu Il poay Big HeoOMeXeHHX
byHKIi# Mo oOMexeHoMy Binpi3ky. [loctaTHi 03HakW 301KHOCTI 1 PO301KHOCTI HEBIACHHX
inTerpainis Il pony. AGcontoTHa 301KHICTb.

IpakTuune 3aHATTA 7. OOUNCICHHS HEBIACHUX 1HTErpalliB MEpIIOTro Ta JPYroro pomay.
JlocniakeHHsl HEBIACHUX 1HTETpasliB Ha 301KHICTb.



Tema 1.3. ludepenuiajbHi piBHAHHS

Jlexuis 8. ludepennianbui piBusHHs. udepennianbi piBHAHHS TEPIIOTO TOPSIKY.
3amavi, MO TPUBOAATE 10 AUdeEpeHIliaabHuX piBHSIHL. OCHOBHI MOHATTS Ta O3HaueHHs. [lone
HaNpsMKiB, 130KJIiHU. Teopema iCHyBaHHS Ta €AMHOCTI po3B’s3Ky 3amaui Komi. {udepenmiansai
PIBHSIHHS 3 BIIOKpEeMJTIOBAaHUMU 3MiHHUMU. OHOPIIHI qudepeHITiaabHi PIBHIHHS.

Ipaktuune 3ansarra 8. [lpuknaau 3amucy audepeHmiaabHUX PIBHAHD HAMMPOCTIIIMX
3amad. Po3B’s3yBaHHs — audepeHIlialbHUX PIBHAHb 3  BIIOKPEMIIIOBAHUMH  3MIHHHMH.
Po3B’s13yBaHHs 0THOPIAHUX AU (epeHIiaTbHUX PIBHAHB. 3HAXOHKEHHS po3B’ 3Ky 3a1a4 Kormri.

Jlexuist 9. Jliniiini nudepeHiiaabHi piBHSIHHS nepiioro nopsaaky. Meroa S. bepuymi i
meron Jlarpamka Bapiamii moBUIbHOT cranoi. PiBHsnHs 1. Bepuymmi. PiBHSHHS B THOBHHX
nudepeHiianax.

IpakTuyne 3anarTa 9. P0O3B’s3yBaHHS JNiHIHHUX AM(epeHiaTbHUX PIBHSAHB MEPIIOTO
MOPSIIKY METOAOM bepHyii Ta MeTonoM Bapiallii JTOBUIbHOI cTanoi. Po3B’s3yBaHHs piBHSIHB
[.bepaymti. Po3B’si3yBaHHS piBHSHB B MOBHUX JAU(EpEHITIaNaXx.

Jlekuisn 10. J{udepenmianpHi piBHSHHS BHUIIUX MOPSAIKIB, IO JOMYCKAIOTh 3HIKEHHS
nopsiaky. JliHiiiHI OZHOpPIOHI Ta HEOAHOPIMHI aUdepeHIianbHl pPIBHSIHHA 31 CTAIUMHU
KoeilieHTaMH.

IIpakTuune 3anarra 10. Po3p’s3yBanHs audepeHIlianbHUX PIBHSIHb BUIIUX HOPSIKIB,
IO JIOMYCKAIOTh 3HIDKEHHS MOpPAAKy. Po3B's3yBaHHS NHIMHUX OZHOPIMHUX AMQepeHIiaTbHuX
PIBHSIHb BUIIUX MOPAIKIB 31 cTamuMu koedimientamMu. Po3B’si3yBaHHS JiHIHHUX HEOJHOPIAHHUX
TuQepeHIiaTbHIX PIBHAHB 31 CTATMMH KOe(iIlieHTaMH 31 CIIeLiaTbHOI0 MPABOI0 YaCTHHOIO Ta 3
JIOBITLHOIO TPABOI0 YaCTHHOK. PoO3B'S3aHHSA JHIMHMX OJHOPITHUX CHCTEM 31 CTaJIMMHU
Koe(illieHTaMH METOI0M BUKITIOUCHHS.

Jlekuisi 11. Cucremu nudepeHIialbHUX PiBHSHD.
IIpakTnune 3anarra 11. KourponpHa poGora 1 Ha TeMy «lHTerpanbHe YHUCIIEHHS
byHkii ogHiel 3mMinHOi. [udepeniiaabHi piBHIHHD.

3micToBuii moayanb 2. /udepeHuiajbHe 4YucIeHHA (GyHKUIH
Oararbox 3MiHHMX. KpaTHi, KpMBOJIiHIHHI Ta MOBEPXHEBi IHTErpaJu.
Enementu Teopii mossi. YucsioBi ta pyHKUIOHAIBHI psaau

Tema 2.1. udepenuiaibHe YUCTeHHA PYHKIIH KUIbKOX 3MIHHUX

Jlexuia 12. ®ynkuii 6aratbox 3MiHHUX. ['eomeTpuuHa iHTeprperamis (QyHKIIT JBOX
3MiHHUX. BHyTpilH1 1 rpaHu4HI ToUukd oOnacti. ['panung ¢GyHKIIT 1BOX 3MIHHUX, HEMIEPEPBHICTb
GbyHKIT ABOX 3MIHHUX.

YactuHHI noXiaHI QYHKIINA OBOX 3MIHHUX. ['€OMETpUYHMI 3MICT YACTUHHUX IMOXITHUX.
CkinazeHa QyHKLIS KUTbKOX 3MIHHUX. JludepeHiiioBHICTh 1 MOBHUM qudepeHmian GyHKii JBOX
3MiHHUX. [HBapianTHicTh ¢opmu nepmoro audepenmiana. [loBHa mnoxinHa 1 TNOBHUM
nudepenIiian ckiaaeHoi GpyHKIii.

IIpakTnune 3anaTTa 12. 3HaxoMKeHHsS 00sacTi BU3HAUYeHHS (PyHKLIA JBOX 3MIHHHX.
3HaxOKeHHs TpaHullb (YHKIIH 1BOX 3MIHHMX. JlOCHiDKeHHS (QYHKLIA JBOX 3MIHHUX Ha
HENEPEPBHICTb.

3HaxXO/PKEHHSI YaCTMHHUX NOXiAHUX (yHKIIH 1OBOX, Tpbox 3MiHHUX. IloxinmHa Bix
CKJaseHol (yHKUii ABOX 3MIHHMX. 3HAXOJDKEHHS MOBHOro audepeHmiany. 3acTOCYBaHHS
MOBHOTO JudepeHIiiany 10 HaOIMKEHUX 00UUCIICHb.

Jlekuisn 13. Tloxiani 1 nudepeHmiaiy BUIIMX MOPsAKIB. Teopema mpo MiliaHi MOXiJHI.
PiBHAHHS JOTHYHOI IJIOLIMHU 1 HOpMaJli /IO MOBEPXHI y BUMAJKaX SBHOTO 1 HESIBHOTO 3a/IaHHS
MOBEPXH1 PYHKIIIEIO IBOX 3MIHHHX.



IpakTuyne 3anaTTa 13. 3HAXOHKEHHS YaCTMHHUX MOXIMHUX 1 AUdEpEHIliaIiB BUIUX
nopsiakiB. CKkiIalaHHs piBHSHHS TOTHYHOI IUIOMIMHYU 1 HOPMaJi 10 TTIOBEPXHI.

Jlekuisi 14. 3acTocyBaHHs YaCTMHHUX MOXiAHUX. JIoKampHUN eKcTpeMyM (YHKIIT JTBOX
3MiHHMX. HeoOXimHi 1 JOCTaTHI yMOBHM iCHYBaHHS JIOKQJbHOTO €KCTpeMyMy (QYHKIIT JBOX
3MiHHUX. HaliGinbpine 1 HaliMeHme 3HadeHHs (YHKII, HemepepBHOI B 3aMKHEHIM OOMEKEHiH
o0macri.

IIpakTnune 3aHaTTa 14. 3HaXO/HKEHHS JIOKAIBHOTO eKCTpeMyMy GYHKIIT JBOX
3MIHHUX. 3HAaXO/DKEHHS HaWOUIbIIOro 1 HAWMEHIIOro 3HauyeHHS (YHKIi, HemepepBHOI B
3aMKHEHI oOMexeHil 00acTi. 3HaX0KEHHSI YMOBHOT'O EKCTPEMYMY .

Tema 2.2. Iloasilini i moTpiliHi iHTEerpaam Ta iX 3aCTOCYBaHHS

Jlexuisi 15. IToagiiini inTerpasim. OCHOBHI MOHSATTS Ta O3HAYCHHs. Y MOBH ICHYBaHHS Ta
BJIACTUBOCTI MOJBIHHUX iHTerpaniB. OOYHMCICHHA MOABIMHOrO iHTErpaja B JCKapTOBHUX Ta
MOJSIPHUX CHCTEMax KOOPAMHAT. 3aMiHa 3MIHHMX Yy TOABIHHOMY iHTerpajigi. 3acToCyBaHHS
MOJIBIHOTO 1HTETpaIa.

IpakTuyne 3auarTsa 15. O6uncnenHs noapiitHuX iHTerpaniB. OOYHUCICHHS TOABIHHUX
IHTErpaiB METOJIOM 3aMiHU 3MIHHOI. 3HAXOJ/DKCHHS IUIONII IUIOCKOi 00acTi. 3HAXOIKCHHS
00’eMy UWIIHAPUYHOTO TiNA. 3HAXODKCHHS IUIONII TJIAKOI TOBEPXHi. 3HAXOJDKEHHS MacH
IUIOCKOI IMJIACTUHKH, siIka Mae GopMy 3aMKHEHOI 0OMekeHOoi o0acTi. 3HaXOMKEeHHSI KOOpAUHAT
[EHTpa Mac TUIOCKOI TUIACTHHH. 3HAXO/DKEHHS MOMEHTIB 1HEpPIil TUIOCKOI TUIACTHHH BIIHOCHO
KOOPJIMHATHUX OCCH.

Jlexuis 16. Ilotpiitai inTerpamu. O3Ha4eHHS NOTPIMHOTO IHTETpaja, BIACTUBOCTI,
FEOMETPUYHUN 3MICT, OOYHCIEHHS. 3amiHa 3MIHHHX Yy MOTpiiHOMY iHTerpani. OOGuucieHHsS
NOTPIMHOTO iHTErpaja B IWIHAPWYHIA Ta chepuyHiii cucTeMax KOOpJAMHAT. 3acTOCYBaHHS
MOTPIMHOTO 1HTETpaa.

Ipaktuuyne 3auaTTa 16. OOuucneHHS NTOTPIMHOTO iHTErpaiga Oe3MmocepesHbO Ta
METOJIOM 3aMiHU 3MiHHOI. OOuucieHHs 00’eMy 3aMKHEHOi oOMexkeHoi o0xacTi B IPOCTOPI.
OGuwucnennst macu Tita. OGUUCICHHS] KOOPJUHAT IIEHTPA MacH TiJa.

Tema 2.3. KpuBoutiHiliHi Ta moBepXHeBi iHTerpaamn

Jlekuisi 17. KpuBoniniiiHi inTerpanu. OGuucaeHHs] KPUBOJIIHIHHUX 1HTETPAJiB MEPIIOTO
pony. OOuucieHHs KpUBOJIHIMHMX iHTerpaiiB apyroro poxy. @opmyna I'pina. 3acrocyBaHHS
KPUBOJIIHIMHUX 1HTETPaJIiB.

Ipaktnune 3anaTTa 17. OOuYNCIEHHS KPUBOJIHIMHUX IHTErpajiiB MEPLIOro poxy IO
KPUBHX, PIBHSHHS SIKMX 3a/laHi B JIEKAPTOBUX KOOpPJMHATAX, IMOJIIPHUX KOOpAWHATAX Ta y
napaMeTpuuyHomMy  Buriianal. OOYHMCIIEHHS  KPUBOJIHIMHUX  IHTErpaliB  JPYroro pojy.
3acrocyBaHHs (popMynu ['piHa 10 0OUMCIEHHS KPUBOJIHIMHUX 1HTErpaliB.

3HaxXO/DKEHHS JOBXMHHM JYyT'M KpHBOi. 3HAXO/DKEHHS Macu KpHUBOi. 3HAXO/KEHHS
KOOpJIMHAT IIEHTpa Mac KpHUBOi. 3HAXO/PKEHHS POOOTH CHIIM IpU MEpeMillleHHI MaTepiabHOi
TOYKH B3JI0BXK KPHUBOI.

Jlexuis 18. IloBepxHeBi iHTerpaju MepmIOr0 pPOAY Ta IiX OCHOBHI BJIACTUBOCTI.
[ToBepxHEB1 1HTETpaIM IPYroro poAy Ta iX OCHOBHI BJIACTMBOCTI. 3aCTOCYBaHHsI MOBEPXHEBUX
IHTETpaJIiB.

MpakTuune 3anarTa 18. OOuncieHHs MOBEPXHEBUX IHTETPAJB MEPIIOTO Ta JPYroro
poxny. 3actocyBaHHs ¢opmyn Octporpaacbkoro-I'aycca ta ¢opmynu CTokca 10 OOUMCIIEHHS
IHTErpaiB.
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Tema 2.4. EnemenTH Teopii moJjis

Jlekuis 19. Enementu Teopii mons. OcHoBHi moHsATTA. Ckanspae mose. IloxigHa 3a
HarpsMKoM. ['pallieHT CKaJIIpHOTO TOJISI Ta HOTO BJIACTUBOCTI.

IpakTuune 3aHarra 19. 3HaXOHKCHHS TMOXiMHOT 3a HANPSIMKOM. 3HAXO/KEHHS
rpajiieHTa CKAISPHOTO TTOJIS.

Jlekuisn 20. Bekropune mone. Bekropni minii. IloTik BekTOpa dYepe3 IMOBEPXHIO.
Huseprenniss nonsi. opmyna Octporpaacekoro-I'aycca y BekTopHiih (opmi. Hupkymsiis
BeKkTOpHOrO 1oist. Porop BekTopa. @opmyna Ctokca y BekTopHil ¢opmi. ConeHoiganbHe moe.
[NoreHnianpHe moOJIE.

IpakTuune 3ansaTTa 20. 3HaX0KEHHS BEKTOPHUX JIiHIH. 3HAXO/PKEHHS MOTOKY BEKTOpa
Yyepe3 MOBEPXHIO. 3HAXO/DKEHHS TUBEpPreHiii mois. 3acrocyBaHHs Gopmyin OcTporpagachbKoro-
["aycca y BekTopHiil popmi. 3HaAXOIKEHHS MUPKYJIALII BEKTOPHOTO MO 3HAXOKEHHS POTOpa
BekTopa. 3actocyBaHHs dopmyian CTokca y BEKTOpHiK (opmi. BuzHaueHHs TOrO, 4M € TOJe
COJIOHOINAIBHUM Y1 TIOTEHIIIaJIbHUM.

Tema 2.5. YuciaoBi psaau

Jlekuist 21. Yucnoi psau. OCHOBHI TIOHATTS Ta O3HAYCHHS YHCIOBHUX psniB. HeoOxinHa
yMOBa 301’KHOCTI YUCIOBOTO psiay. JloctaTHS yMoBa po301HOCTI YMCIOBOTO psiAy. BiactuBocTi
YHCIIOBUX PsAiB. 3HAKOAOAATHI paau. JlocTaTHi 03HaKHM 301KHOCTI 3HAKOAOAATHUX psiiB. O3HaKa
MOPIBHSIHHS Ta TPaHWYHA O3HAaKa MOPIBHSHHS AJs 3HaKoAoAaTHixX paniB. O3naka JI’amamOepa,
panukanbHa o3Haka Komri ta iHTerpansHa o3naka Kori.

IpakTuune 3auaTTa 21. JlocmiKEeHHS YUCIOBUX PAIIB Ha 301KHICTH 3a O3HAYCHHSIM.
3acTocyBaHHS JOCTAaTHHOI YMOBHU PO301KHOCTI psimy. JlociiKeHHsT Ha 301KHICTh 3HAKOIOAATHIX
PAIIB 32 03HAKOIO MOPIBHSIHHS Ta TPAaHUYHOIO 03HAKOO MOPiBHSAHHA. JloCiKeHHS Ha 301KHICTh
3HAKOJIOJIATHUX PSIIB 3a 03HaKoro J[’amamOepa, pagukanbHO 03HaKOK Ko Ta iHTerpaabHO0
o3Hakoro Korri.

Jlexuis 22. 3naxonouepenni psau. O3nHaka JlelOHina. 3Hako3MiHHI psaau. AOCOIIOTHA 1
YMOBHA 301KHICTb.

IpakTnune 3ausarrst 22. JlochmimkeHHs Ha 30DKHICTH 3HAKOMOYEPEAHHMX pATIB 3a
o3Hakoro JlelOHina. JocnimkenHs Ha aDCOIOTHY Ta YMOBHY 301KHICTh 3HAKO3MIHHUX PSIIB.

Tema 2.6. DyHKUiOHAJILHI Pl

Jlexuia 23. OyHkuioHaNbHI psad. PiBHOMIpHa 301KHICT (YHKLIOHAJBHUX PAIIB.
BiiactuBOCTI pIBHOMIPHO 301KHUX PSIJIIB.

Jlexuis 24. Crenenesi psiiu. BracTuBOCTI cTeNeHEBUX PsIiB.

IIpakTnune 3ansarra 23. JlocniakeHHs Ha PIBHOMIPHY 30DKHICTH (YHKIIOHaJIBHHUX
psniB. 3HaXOJUKEHHs pajiycy 301KHOCTI, 1HTEpBady 301KHOCTI CTENEHEBOro psay Ta o0iacTi
301KHOCTI CTETIEHEBOTO PSTY.

Jlekuisi 25. Psan Teitiopa ta psn Makinopena. Po3kiaganss eneMeHTapHUX QYHKIIH y
psin MaxuiopeHna. Jlesiki 3acTOCyBaHHS CTETIEHEBUX PSIiB.

IIpakTtuune 3anatTss 24. Poskmamanas ¢yskmid y psg Teinmopa ta Makmopena.
Habmmwkene obuucnenHs 3HaueHb QyHKUid. Habnmxkene o0uMCICHHS BU3HAYEHUX IHTETpaliB.
Habnuxene po3B’si3aHHs AUQepeHiaIbHUX PIBHSIHb.

Jlekuisn 26. Psanu ®yp’e. Tpuronomerpuunuii psn ®yp’e. Koedimientu Pyp’e. Psan
®yp’e a5t mapHuX i Hermapaux (yHKii. Psx @yp’e ama 2| -nepioguunux dynxuiit. Pag dyp’e
st GyHKuiit, 3agannx Ha Binpisky [0,1] abo Ha moBinsHOMY Binpisky [a,b].

IIpakTnune 3anarra 25. OOuucnenHs koediuieHTtiB dyp’e 1 3anuc psany Pyp’e s
PI3HUX BUNAJKIB 3alaHHs (DyHKII.

IIpakTnune 3anarTTa 26. KourponsHa podora 2 Ha Temy “ JludepeniiaibHe YncCiIeHHs
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byHKIiM ABOX 3MiHHUX. KpaTHi, KpUBOJIiHIMHI Ta TOBEpXHEBi iHTerpayii. EnemenTn Teopii moss.
Yucnoi Ta GyHKIIOHAIBHI PSAIH.

InguBinyaabHi 3aB1aHHA

Monayas 1
Konumponvna po6oma 1. EnemenTty niHIHHOT anreOpu Ta aHATITUYHOT reOMeTpii.
3MIiCT 3aBJaHb IHAMBIAYaJlbHOI POOOTH: 3HAXO/KEHHS KOpPEHIB MHOTOYJICHIB;
3HAXO/DKEHHS MHOTOWICHA BiJ MAaTpuIli; pPO3B’S3aHHS MATPUYHHUX pPIBHSAHB; OOYMCICHHS
BU3HAYHMKA; PO3B’s3aHHS CHCTEM JIIHIHHUX PiBHSHB; 3HAXO/KEHHS (DyHIaMEHTaIbHOI CHCTEMHU
PO3B’S3KiB; 3aBJaHHsS Ha CKaISPHUI;, BEKTOPHUN abo MimaHuil 100yTKH; 3a/1a4a HA CKJIaJaHHS
PIBHSHB MPSIMOT Ha TUIOIIMHI; 33/1a4a Ha CKJIQJaHHs PIBHSHHS IUIOMUHH 200 MPSMOi B IPOCTOPI.

Konmponwvna poooma 2. Jludepenuianbae YuciaeHHs GyHKLIINA oHi€T 3MIHHOT.

3MICT 3aBAaHb IHAWBIAYyaJIbHOI pPOOOTH: 3HAXO/PKCHHS TPAHMIb TIOCIIJOBHOCTEH,
3HAXOJPKEHHS TPAHUIb (PYHKIIN, 3HAXOJHKEHHS TPaHMIb (DYHKIIH i3 3aCTOCYBAaHHSIM MEPIIOi Ta
Ipyroi BaKJIMBOI TpaHUIl, 3HAXO/HKEHHsS TMOXIAHOI (YHKIIH, 3acTOCYBaHHS MOXIAHOI [0
JOCTIKeHHS (DYHKITIH.

Bumoru 10 odopmienns. [HauBigyanbHa poOoTa MOBUHHA OyTH BUKOHAHA B OKPEMOMY
30MINTI Ta 3/IaHa B TEPMiH, BKa3aHUI BUKJIAIa4eM.

Monyasb 2
Konmponsna pooomal. IuterpasibHe uyucineHHs  QYHKIIH  OgHIE]  3MIHHOI.
JudepennianbHi piBHIHHS.
3MicT 3aBlaHb I1HAMBIIyalbHOI pOOOTH: 3HAXO/KEHHS HEBU3HAUEHUX IHTETPAiB,
3HAXO/DKEHHSI BU3HAYCHUX 1HTETPaJTiB; 3HAXO/PKEHHS HEBJIACHUX 1HTErPaJIiB MEPIIOrO Ta JPYroro
pony; po3B’s3yBaHHS qU(EPeHITiaTbHIX PIBHSIHB MEPIIOTO MOPSIKY Ta BUITUX MOPSIKIB.

Konmponsna poooma 2. Jludepenuianpie ynucieHHs (yHKIIH 1Box 3MiHHUX. KpaTHi,
KPUBOJIIHIMHI Ta MOBepXHEBI iHTerpanu. EnemenTtu Tteopii mosiga. UYucioBi Ta (pyHKIIOHANBHI
psau.

3MICT 3aBlaHb IHAWBIAYaJbHOI POOOTHU: 3HAXOMHKCHHS YACTUHHUX MOXITHUX (QYHKIIT
JIBOX 3MIHHMX; 3HAaXOJUKEHHs AudepeHLianiB Mepuoro Ta ApPyroro mopsiakiB (yHKIH 1BOX
3MIHHHMX; 3HAXO/DKEHHS JIOKAJBHOTO €KCTpeMyMy (YHKIIM JBOX 3MIHHUX; 3HAXOJKEHHS
NOJBIMHUX Ta MOTPIHHUX IHTErpasiB; 3HAXO/PKEHHS KPHUBOIIHIMHUX IHTETrpajiiB MEpLIOro Ta
JIPYroro pojay; 3HaXOJKEHHS MMOBEPXHEBUX IHTErpalliB; AOCIIIKEHHS 3HAKOJOJATHUX DSIIB Ha
301KHICTB; JIOCHDKEHHS 3HAKONOYEpEeTHUX psAiB Ha 30DKHICTh; 3HAXOKEHHS oO0nacTi
301KHOCTI CTETIEHEeBUX PSIiB; po3kiananus GpyHkiii y psn Teitnopa, Maknopena.

Bumoru g0 odpopminenns. [HnuBigyanbHa po6oTa MoBUHHA OyTH BUKOHAHA B OKPEMOMY
30IIUTI Ta 3/1aHa B TEPMiH, BKa3aHUI BUKJIATaueM.

Po3noxis ronnu camocTiitHoi po0oTH 3100yBayviB

Ne Ha3sBa camocriiiHoi podoTn Kiapricrs,
TOANH

Monyis 1

1. OmnpairfoBaHHsI TEKCTY KOHCIIEKTY JIEKIIH 15

2. [TinroToBKa A0 MPAaKTUYHUX 3aHATH 20

3. [TigroToBKa 10 KOHTPOJBHUX POOIT 20

4. [TigroroBKa /10 €K3aMEeHY 20

Pa3zom 75
Monyas 2
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1. OmnpairroBaHHsI TEKCTY KOHCIIEKTY JICKITIH 13
2. [linroroBka A0 MPAaKTUYHUX 3aHAThH 13
3. [TigroToBKa 10 KOHTPOJIBHUX POOIT 10
4, IlinroroBKa a0 3aJIiKy 10
Pazom 46

MeToau KOHTPOJIIO TA OL[IHIOBAHHS 3HAHb

3aranpHe OIIHIOBAHHS 3/1IHCHIOETHCS Yepe3 BUMIPIOBAHHS PE3yJIbTaTiB HABYaHHS y Gopmi
MIPOMIDKHOTO (MOJYJIBHOTO) Ta MiJICYMKOBOT'O KOHTPOJIO (3aJIiK, 3aXHCT 1HAMBIAYaJbHOI pOOOTH
TOII0) BiAMOBIHO /0 BUMOT 30BHIIIHBOI Ta BHYTPIIIHBOI CUCTEMH 3a0€3MeUeHHs SIKOCTI BUIOT
OCBITH.

IoaiTuka moa0 akageMiuHoi 100POYECHOCTI

Texkctn iHAMBiAyanbHUX 3aBAaHb (B T.4. y pasi, KOJIM BOHU BUKOHYIOTHCS Yy (hopmi
npe3eHTanii abo B iHmMUX (opmax) MOXKYTh MEpeBipATHCh Ha Tutariat. st 1iineit 3axucty
IHMBIyaTIbHOTO 3aBJIaHHS OPHUTIHAIBHICTh TEKCTY Ma€ ckianatu He MeHire 70%. BukinroueHHs
CTAaHOBJIATh BUIMAJKU 3apaxyBaHHs myOmikauid 3700yBadiB y MaTepiasiax HayKOBUX
KOH(EepEeHIIisIX Ta IHIINX HAYKOBUX 30IpHHUKAX, SIKi B)KE MPOWUIIUIN TIEpEBipKy Ha IUIariart.

CnmcyBaHHS IiJ 4ac TECTYBaHHS Ta iHIIUX OMHUTYBaHb, SIKI MPOBOJSATHCS y MHCBMOBIN
¢dopwmi, 3a00poHEHI (B T.4. i3 BUKOPUCTAHHSIM MOOUIBHUX JIeBaiiciB). Y pa3i BusBICHHS (DaKTiB
cniicyBaHHs 3 OOKy 3700yBaua BiH OTPUMYE iHIIE 3aBAaHHS. Y pa3i MOBTOPHOTO BHSBIICHHS
NPU3HAYAETHCS TOJJATKOBE 3aHATTS IS IPOXOKCHHS TECTyBaHHS.

IMoaiTuka 010 BiABIAYBaHHS
3100yBay, SKUN MPOMYCTUB ayJUTOPHE 3aHATTS 3 MOBWKHUX [PUYMH, MAaE
IPOIEMOHCTPYBATH BUKJIA/ady Ta HAAATU A0 JeKaHaTy (akyJIbTeTy JHOKYMEHT, KU 3acBiquye
i TPUYXHH.
3a 00’€KTHMBHMX HpPUYMH (XBOpoOa, MIKHApOJHE CTa)KyBaHHS, HAayKOBa Ta HayKOBO-
NpakTUYHA KOH(EpeHIist (KPyTiuil CTiT) TOIIO) HaBYaHHS MOXKE BiTOYBaTHCh B OH-JaH (opmi
3a OTO/KEHHSM 13 KEpIBHUKOM KypCy.

MeToau KOHTPOJIIO
OcHoBHI popmu yuacTi 3100yBadiB y HaBUaIbHOMY IPOLEC, 110 MIAIATal0Th HOTOYHOMY
KOHTPOJIIO: BUCTYI Ha MPAKTUYHHUX 3aHATTAX; JONOBHEHHS, OMOHYBAaHHS J0 BHUCTYILY, PEeLeH31s
Ha BHCTYI, y4YacTh Yy JHUCKYCisiX; aHaJi3 TMepHIoKEpeNT, MNHUChMOBI 3aBJaHHS (TECTOBI,
1HAMBIyanbHI poOoTu y dopMi pedepariB); Ta iHIII TUCBMOBI poO6OTH, 0POPMIIEHI BiIMOBIIHO
no Bumor. KoxHa TemMa Kypcy, IO BHMHECEHAa Ha JIEKLIMHI Ta MPaKTU4YHI 3aHATTH,
BIJMpaIbOByeThCs 3700yBauaMu y Ti uM iHIIINA ¢opmi, HaBeneHiil Bumie. OOOB’s3KOBa
MPUCYTHICTh Ha JEKIIHUX 3aHATTSIX, AKTUBHICTb BIPOJIOBK CEMECTpY,
BiJIBITyBaHH/BIANPALIOBAHHS yCIX ayJWTOPHUX 3aHATh, BUKOHAHHS IHIIUX BHUIIB pOOIT,
nepea0auyeHnX HaBYAIBHUM TUTAHOM 3 II€1 TUCIUIUTIHH.
ITpu ouiHIOBaHHI PiBHA 3HaHb 3700yBaya aHaJI3y MiJUISTal0Th:

- XapaKTepUCTUKN  BIAMOBIAl: LUIICHICTh, [OBHOTA, JIOTIYHICTb, OOIPYHTOBAHICTb,
NPaBUIbHICTB;

- AKICTh 3HaHb (CTYMiIHb 3aCBO€HHS (PAKTUYHOTO Marepiany): OCMHUCIEHICTb, TJHOMHA,
THYYKICTb, H1€BICTh, CHCTEMHICTb, y3araJbHEHICTh, MIIIHICTB;

- CTyNiHb C(OPMOBAHOCTI yMIHHSI TOEAHYBAaTH TEOPI0 1 MPAKTUKY MiA Yac pO3TIsIy
CHUTYaIlii{, IPaKTUYHUX 3aBJaHb;

- piBeHb BOJIOJIHHS PO3yMOBMMHM ONEpAalLlisIMM: BMIHHS aHalli3yBaTH, CHHTE3yBaTH,
MOPIBHIOBATH, a0CTparyBaTH, y3arajibHIOBaTH, pOOUTH BUCHOBKH 3 MPOOJIEM, 0 PO3IIIAAAI0THCS;

- IOCB1/1 TBOPYOi JiSIBHOCTI: YMIHHS BUSBIATH MpoOJeMH, po3B’s3yBaTH iX, GpopmyBaTu
TrirnoTesu;
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- caMoOCTiiiHa poOoTa: poOoTa 3 HABYAIBHO-METOJWYHOIO, HAYKOBOIO, JIOMOMIKHOIO
BITYM3HIHOIO Ta 3apyOKHOIO JIITEPAaTypoIO 3 MUTaHb, IO PO3MIIANAIOTHCS, YMIHHS OTPHUMYBATH
iH(opMaIio 3 pI3SHOMAHITHUX JDKEpe (TpaauliiHNX; CIeiaIbHUX MEePIOANYHUX BHIaHb, 3MI,
Internet To1o).

TecToBe ONMTYBAaHHSI MOKE€ IPOBOJUTHUCH 3a OJHHUM ab0 KUIbKOMa 3MICTOBHUMU
MonynsMu. B ocranHbOMy BUTNAAKy Oanu, siKi HapaxoBYIOThCS 3100yBauyy 3a BiANOBIiII Ha
TECTOBI MUTAHHS, TOAUIAIOTHCA MK 3MICTOBUMH MOJYJISIMH.

InauBinyanbHe 3aBJAaHHA TIJIsATae  3axucTy 3100yBaueM Ha 3aHATTAX, SIKi
MPU3HAYAIOTHCS JOIaTKOBO.

JlitepaTypa, 10 peKOMEHAYEThCS JUTsl BUKOHAHHS 1HIMBITyadbHOTO 3aB/IaHHS, HABEJICHA Y
i pobouiii mporpami, a B €JIEKTPOHHOMY BUTJIAAI BOHAa po3mimieHa Ha OCBITHbOMY CaWTi
KHYFA, na cropinii xadeapu.

Takoxx ik BUKOHaHHS 1HAMBIIYyaJIbHOTO 3aBAAaHHS 3a PIIIEHHSAM BHKJIaJaya MoOXKe OyTH
3apaxoBaHa ydYacTh 3100yBaua y MIDKHApOAHIM ab0 BCEYKpATHCHKIA HAyKOBO-TIPAKTHYHIN
KoH(pepeHIii 3 myOikaliero y Marepianax KoH(epeHIlii Te3 BUCTYIy (JIOMOBiAl) Ha OJHY 3 TEM,
JOTHUYHUX J0 3MICTY AUCIMIUIIHM, a00 myOmiKamis CTaTTi Ha OHY 3 TAKUX TEM B 1HIIMX HAYKOBUX
BUJJAHHSIX.

TekcT 1HAMBITYaTBHOTO 3aBIaHHS MOJAETHCS BHKIJIANady HE IMi3HIIIE, HK 3a 2 THXKHI JI0
MoYaTKy 3aiikoBoi cecii. Bukimagau Mae mpaBo BuUMaratd BiJl 3100yBada J0OIpaIfOBaHHS
IHMBITyaJIbHOTO 3aBJIaHHS, SIKIIIO BOHO HE BiJIIIOBI/Ia€ BCTAHOBJICHUM BUMOTaM.

Pe3ynpTaT MOTOYHOTO KOHTPOJIO 3aHOCSATHCS 10 JKypHalmy oOmiky po6otu. Ilo3utnBHa
OLIIHKA MOTOYHOI ycmimHocTi 3100yBayiB 3a BiZICYTHOCTI NMPOIYIIEHHX Ta HEBIANPAIlbOBAHUX
MPAKTUYHUX 3aHATH Ta MO3UTHUBHI OLIHKU 32 1HAMBIIyallbHY POOOTY € MiJCTaBOIO ISl AOMYCKY
0 TiJACyMKOBOI (hopMu KOHTpoJto. bamu 3a aymuTopHy poOOTy BIIIpPalbOBYIOTHCS y pasi
MPOITYCKIB.

IMincymkoBuii KOHTPOJIb 3/IIMCHIOETHCS il 4Yac WPOBENEHHS 3aliKoBOi cecii 3
ypaxyBaHHSM IMIJCYMKIB TMOTOYHOTO Ta MOAyJbHOro KoHTpomtoo. Ilim yac cemecTpoBOro
KOHTPOJIIO BPaxOBYIOThCS PE3yJbTaTH 3/adl YCIX BHJIB HaBYajdbHOI pPOOOTH 3TiIHO 31
CTPYKTYpPOIO KPEIUTIB.

Po3noaina 0aJiB 15 JUCHUILTIHA

Moay.s 1
[TorouHe OIIHIOBaHHS [incymKkoBHit
3MicTOBI MOAYI KonTp. Kontp. koutpons, | Cyma Gaiis
1 2 3 PoGora 1 | Po6ota 2 eK3aMeH
10 10 10 15 15 40 100
MoayJs 2
[ToTouHe OIiHIOBAaHHS ITigcyMKOBH
3MicTOBI MOy Konrp. Kontp. |ii konTpons, | Cyma OaiiB
1 2 PoGora 1 | Pob6ota 2 3aIiK
15 15 15 15 40 100

[Ikana ouiHroBaHHs 6aiiB 3a 3MicToBI Moaydi 1, 2, 3 11 ypaxyBaHHs B Moy 1

PeliTuarosa orinka bann
A 10
B 9
C 7
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D

o1

E

[Ixana oninroBaHHs 0ajiB 3a 3MicToBI MOy 1, 2 Ta KOHTpOJIbHI poOOTH U1 ypaXyBaHHS B

Moaysix 112

Peiitunrosa ominka bamn
A 15
B 13
C 11
D 8
E 6

[Ixana oniHrOBaHHS 0ajiB 32 €K3aMEH /I ypaxyBaHHS B MOIyJsiX 112

paxyBaHHS B MOIyJsx 112

Orwinka 3a eK3amMeH Banu

A 40

B 34

C 28

D 22

E 16

[Hkana ouiHOBaHHS OaiB 3a 3aJiK 1A y

Ominka 3a 3aiK Banu

A 40

B 34

C 28

D 22

E 16

HIkana ouninoBauus: HamionaabHa ta ECTS

Cyma 6aiiB 3a BC1 BUAR Ouinka ECTS O1iHKa 3a HaIlOHAJIHHOO
HaBYaJILHOI JISIIBHOCTI K00
90 - 100 A Binmin=ao
82-89 B Jlo6pe
74-81 C Hobpe
64-73 D 3aJ10BIILHO
60-63 E 3a10BLILHO
35-59 £X He 3apaxoBaHo 3 MOXJTUBICTIO
MIOBTOPHOTO CKJIAJJaHHS
He 3apaxoBano 3
0-34 F 000B’SI3KOBUM MTOBTOPHUM
BUBYEHHAM JUCIUIUTIHI

YMOBH 10IYCKY A0 HiICYMKOBOI0 KOHTPOJIIO
3n00yBauy, SKHH Mae MiJCYMKOBY OILIHKY 3a JIUCHMIUIIHY Big 35 g0 60 Oaiis,
MPU3HAYAETHCS JOJIaTKOBA 3aikoBa cecia. B mpomy pa3i BiH MOBHHEH BUKOHATH J0JIaTKOBI
3aBJIaHHs, BU3HAYEHI BUKJIAIaueM.
3n00yBay, KU HE BUKOHAB BHMOI POOOYOi MporpamMu IO 3MICTOBUX MOJIYJSAX, HE
JIOITyCKA€ETHCS 10 CKJIaJaHHs IMiJCYMKOBOIO KOHTPOIIO. B 11bOMy pa3i BiH NMOBHHEH BUKOHATH
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BU3HAYCHE BHKJIQJaueM JIOJATKOBE 3aBIaHHS IO 3MICTY BIAMOBIIHUX 3MICTOBHUX MOJYJIB B
nepioj] Mi’k OCHOBHOIO Ta JIOJIaTKOBOIO CECISIMHU.

3100yBa4y Mae MpaBoO HA ONMPOTECTYBaHHS PE3yJIbTATIB KOHTpOtO (amensiiro). [IpaBuia
NOJAHHS Ta PO3TJIAY amnelnsuii Bu3HadyeHi BHyTpimHIME qokyMeHTamu KHYBA, siki po3mimieHi
Ha caiiti KHYBA Ta 3MicT sIkux A0BOIUTHCA 3100yBavyam JI0 TOYaTKy BUBUCHHS JUCITUTLTIHH.

MeTtoau4uHe 3a0e3ne4eHH JUCHUILTIHT

Hinpyynnku:
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K.: Texnika, 2003.

2. Tessames A./[l., Jlureun O.I'. Buma matemaTrka y mpukiiagax ta 3agadax. Yactuna 1.
JliniiiHa anreOpa i ananiTuyHa reomerpis. Judepenuianbue ynciaenns QyHKIi oHi€l 3MiHHOI. —
XapkiB: XTYPE, 2002. — 552 c.

3. Tessimes A Jl., Jlureur O.I'. Ta iH. Buma maremMatuka y npukiaaax Ta 3agadax. Y. 2.
IurerpanpHe uyucneHHa QyHKUiA onHiel 3miHHOI. /{udepeHuianpHe Ta iHTErpajJbHE UYHCICHHS
¢dyHnkuii 6ararbox 3MiHHUX. — Xapki: XTYPE, 2002. — 440 c.

4. Tessme A.Jl., Jlutun O.I'. Ta in. Buma matematuka y npukiagax ta 3agadax. 4. 3.
Hudepenuianeui piBHsAHHA. Psnu. @yHkmii koMmruiekcHoi 3MiHHOI OmnepalliiHe YUCIEHHS. —
XapkiB: XTYPE, 2002. — 596 c.

HaBuanabHi nocioHuKm:
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Kuis: KHYBA, 2022, 84 c.

9. bonmapenko H.B., Otpamescrka B.B. Uucnosi Ta ¢yHkmioHanmpHi psinu. — Kwuis:
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2005, 250 c.
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11. bonnapenko H.B, Ortpamescbka B.B., Kumumnauk O.O. AmnanmitTuyHa reomerpis B

npoctopi. MeTonnyH1 BKa3iBKH, CaMOCTIMHI Ta KOHTPOJbHI poOOTH 3 BHUINOI MAaT€MaTHUKU. —
Kuis: KHYBA, 2024, 40 c.

12. Boumapenko H.B., 3abapuno O.B., OtpameBcrka B.B., Coxonosa JI.B.,
KpacueeBa A.O. Inrerpanu Ta iX 3acTocyBaHHs: mNpakTuuHuil nociOHuk. — KuiB: KHVYBA,
2024, 88 c.

13. bonnmapenko H.B. Jliniiina anrebpa. MeTtoanuHi BKa3iBKU Ta CAMOCTIHHI 3aBIaHHS —
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MeToauuHi BKa3IBKM Ta 3aBJaHHS 70 BUKOHAHHS KOHTPOJIbHOT poOotu Nel maisi cTyneHTIB
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