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Meta Ta 3aBJaHHA OCBITHBOI KOMIIOHETH

MeTta oCBiTHHOI KOMNOHEHTH - (hopMyBaHHS y MaiOyTHIX CrerianicTiB 6a30BuX
MaTeMaTUYHUX 3HAaHb JUIA PO3B’sI3aHHA 3a4ad Yy MpogeciiiHiii MisIbHOCTI, BMiHb JIOTIYHOTO
MUCJICHHSI Ta MaTeMaTUYHOTO (opMyBaHHS BUPOOHMYMX 3a/la4, BUXOBaHHSA (axiBLs, KU
BOJIOJIIE SIK KJIACHYHUMH, TaK 1 HAWBaXJIMBIIIMMU CYYaCHUMH MAaTEMaTHYHHMU METOJaMH,
3ATHOTO CaMOCTIHHO MiIBUIIYBaTH CBOi (axoBi 3HaHHS, MAaTeMaTHYHy KyJbTypy, L0 B
MOTAJILIIIOMY JTO3BOJISIE HOMY 3aCBOIOBATH CIICIIAJIbHI TUCIUTIIIHU.

3aBaaHHs OCBITHHOI KOMIIOHEHTH — IIJArOTYBaTH 3700yBadiB OCBITHBOIO CTYNEHS 0
MOTAJIBIIIOTO BUBUEHHS OCBITHIX KOMITOHEHT MPOQECiiHOT MiATOTOBKH.

IIpepekBi3uTH: MKUTEHUN KypC MaTEMaTHKH (anreOpa Ta MOYaTKH aHaIli3y, TEOMETPIs).

[TocunanHss Ha  CTOPIHKY €IEKTPOHHOTO  HABYAIbHO-METOJAMYHOTO  KOMILIEKCY
nucauiuning https://org2 . knuba.edu.ua/course/view.php?id=101 .

KomnereHTHOCTI 3100yBa4iB OCBITHBOI POrpamMu, o GopMyOThCs B pe3yJabTarTi
3aCBOEHHA OCBITHbOI KOMIIOHEHTH

Kon | 3MicT KOMIIETEHTHOCTI
IHTerpajibHa KOMIIETEHTHICTh
IK 31aTHICTh PO3B’S3yBaTH CKJIAHI CTEIialli3oBaHi 3a7a4i OyiBHUIITBA Ta [IUBIILHOL
IHKEHeDil.

3arajbHi KOMIETEHTHOCTI

3K01 3aTHICT 10 aOCTPAKTHOTO MHUCIICHHS, aHAJII3y Ta CUHTE3Y.

3K10 | 3pgatHicTh 30epiraTd Ta IPUMHOXYBAaTH MOpalbHI, KyJbTYPHi, HAyKOBI IIHHOCTI i
JOCATHEHHSI CYCNUILCTBA Ha OCHOBI PO3YMIHHS 1CTOpii Ta 3aKOHOMIPHOCTEM
PO3BHUTKY MpenMEeTHOT 00acTi, ii Micus y 3araibHild CHCTeMi 3HAHb PO MPHUPOY i
CYCIIJIBCTBO Ta y PO3BUTKY CYCHIIbCTBA, TEXHIKH 1 TEXHOJOTiH, BUKOPUCTOBYBATH
pi3Hi BUIU Ta GOPMH PYXOBOi aKTUBHOCTI JIUIsl aKTUBHOTO BIJTIOYMHKY Ta BEICHHS
3JI0POBOTO CIIOCOOY KHTTSL.

daxoBi KOMIIETEHTHOCTI

CKO01 | 3parHiCTh BUKOPUCTOBYBAaTH KOHLENTyaJlbHI HAyKOBI Ta MPakTHYHI 3HAHHS 3
MaTeMaTHKH, XiMii Ta (Pi3UKU JUIsl pOo3B’S3aHHS CKJIAJHUX MPAKTUYHUX IpoOJieM B
rajay3i OyJiBHMIITBA Ta IIUBUIBHOI iHXKEHEPII.

IIporpamui pe3yabTaTi 3100yBaviB 0CBIiTHBLOI porpamMmu, mo GopMyOThHCS B
pe3yJbTaTi 32CBOECHHSI OCBITHHOI KOMIIOHEHTH

Koa IIporpamsi pe3yJjbTaTn

PHO1 3acTOoCOBYBAaTH OCHOBHI T€OPii, METOAM Ta MPUHLIUIIN MaTEMATUYHUX,
NPUPOIHUYMX, COIIATbHO-TYMaHITAPHUX Ta EKOHOMIYHUX HAayK, Cy4acHi MO,
METOJIM Ta MPOTPaMHI 3aCO0M MiATPUMKH MPUNHHATTS PILIECHb JIJIS pO3B’ A3aHHS
CKJIQJHMX 3a7a4 OyIBHULITBA Ta LIMBUIbHOT 1HXKEHEPII.

PHO02 bpatu ydacth y TOCHiIKEHHIX Ta po3po0Kax y cepi apXITEeKTypH Ta Oy IIBHUIITBA.



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

IIporpama HaBYAJBHOI AW CHUTLTIHA
Monayas 1
3microBHuii MmoayJs 1. JliniiiHa anredpa Ta aHaiTHYHA reoMeTpist

Tema 1.1. KommuiekcHi uncia

Jlekuia 1. KommiekcHi uucna. AnreOpaiyHa, TpUroHoMeTpu4Ha (hopMa KOMILJIEKCHOTO
yucna. Jii Hag KOMIUIEKCHUMH YHCIIaMU B are0paidniil Ta TpuroHoMeTpuuHi Gopmi. dopmyna
Myaspa.

IIpakTuune 3ansarTsa 1. BukoHanHs i HaJA KOMIUJIEKCHUMH 4YMCIaMH B anreOpaiuHii
¢dopmi. 3HAXOMKEHHSI TPUTOHOMETPUYHOI (POPMHU KOMIUIEKCHUX YHCENl Ta 300pa)KeHHsA IX Ha
KOMIUIEKCHIH rutommmHi. [1iTHeCeHHs] KOMIUIEKCHOTO Yucia JI0 CTENeHs. 3HaXOHKEHHS KOPEHIB 3
KOMIUIEKCHUX 4Hcel. Po3kinagaHHs MHOTOWICHIB Ha MHOXHHUKM HaJ TOJeM AIMCHUX Ta
KOMILIEKCHUX YHCIIA.

Jlekuisa 2. MHoroujeHu Ta iX KOpeHi. 3HaXOJ/PKEHHS KOpEHIB MHorowieHiB. Teopema
be3y. OcnoBHa Teopema anreopu.

IIpakTnyne 3aHATTA 2. 3HAXO/KEHHS KOPEHIB 3 KOMIUIEKCHHUX uHced. Po3kimanaHHs
MHOTOWICHIB Ha MHOXXHHUKH HaJ ITOJIEM JIIHCHUX Ta KOMIUIEKCHUX YHCIIA.

Tema 1.2. Marpuui. Cucremu JiHiHHUX ajare0paiyHux piBHAHb

Jlekuist 3. [lonarrs marpuui. OCHOBHI BUIU MaTpullb. BH3HAUYHUKM PYyroro, TpeTbOIro
nopsiaky. BrnactuBocTi Bu3HauHUKIB. MiHOpH 1 anreOpaiyHi JONMOBHEHHS. BU3HAYHMKM BUIIHUX
MOPS/IKIB.

IpakTuune 3anarra 3. OOuMCICHHS BU3HAYHHKIB JPYroro, TPETbOTO Ta BHUIIMX
HOPSA/IKIB.

IpakTuune 3ansarTa 4. O0UNCIEHHS BUBHAYHUKIB BUILUX MOPSJIKIB.

Jlexkuisn 4. [lii Hang marpunsimu. OOepHeHa maTpuus. EnemeHTapHI nmepeTBOpPEHHsI Haj
psaAKamMu (CTOBMYMKAMH) MaTpHIli. 3aCTOCYBaHHS €JI€MEHTapHUX MEPETBOPEHb 0 3HAXOKEHHS
0o0epHEHOT MaTpuili JUIsi OOCPTOBUX MATPHIlb. 3HAXO/DKEHHS OOEpPHEHOI MaTpuIill dYepes
npueIHaHy MaTpULl0. MaTpuyHi piBHSIHHSL.

IIpakTuyHe 3aHATTA 5. BukoHaHHs onepariii Haag MaTpULAMU. 3HAXOKEHHS 00EpHEHOI
MaTpHULll METOAOM €JEMEHTAPHUX IMEepPEeTBOPEHb. 3HAXOMKEHHS OOepHEHOi MaTpuIl dYepes
NpUETHAHY MATPUILIIO.

Jleknisi 5. Cucremu IHIHHMX pIBHSAHbL Ta METOAM IX PO3B’SI3aHHSA: 3a JOTIOMOIOIO
obepHeHOi MaTpwuili, mpaBmwio Kpamepa.

IIpakTuyne 3aHATTH 6. PO3B’s13yBaHHs cUCTEM NiHIHHUX PIBHIHb MATPUYHUM METOJIOM,
3 BUKOpHCTaHHIM (hopmyn Kpamepa.

Jlekuis 6. [ToustTs panry matpuui. Metop "ayca. Teopema Kponekepa-Kanemnni.

IpakTunyne 3auaTTaA 7. O0UKCIeHHS paHry MaTpulli. Po3B’s13aHHs cucTeM JiHIHHUX
piBHSIHB 32 MeTosIoM ["ayca.

Jlexuis 7. Jliniitauii npoctip. Po3mipHicTs Ta 6a3uc JiHIMHOTO TTpocTopy. TeopeMa mpo
po3KJaa BeKTOpa 3a 6a3ucom. JIiHiliHA 3aI€KHICTh, HE3aJICKHICTh BEKTOPiB. Po3kiaa BekTopa 3a
0a3ucom.

IpakTuune 3ausaTTa 8. JliHiliHA 3aJIe)KHICTh, HE3AICKHICTh BEKTOPiB. Po3kiaa BekTopa
3a 6a3ucom.

Jlekuis 8. ®yHnameHTanbHa cucTemMa po3B’si3KiB OJTHOPITHOT CUCTEMHU JIIHIHHUX PIBHSHb.
3aranbHUI PO3B’A30K HEOJHOPITHOI CUCTEMH JIIHIHHHUX anreOpaidHuX PiBHSIHb.

IIpakTuune 3anaTTa 9. 3HaX0MKeHHS QyHIaMEHTAIbHOI CUCTEMH PO3B’SI3KIB
OJTHOP1/THOT CHCTEMH JTIHIMHUX PIBHSIHb. 3HAXO/KEHHS 3arajIbHOTO PO3B’ 3Ky HEOAHOPITHOT
CHUCTEMH JIHIHHUX aNreOpaidyHuX PiBHSHD.

Tema 1.3. EsreMenTH Teopii iHiiiHMX onepaTopiB

Jlexkniss 9. JliniitHuii omepatop. Matpuisl JiHIHHOTO oOmeparopa. XapaKTepUCTUIHUIN
MHOTOYJICH MaTpuIli. BiiacHi urcna 1 BlIacHI BEKTOPH JIiHIIHOTO omepaTopa.

IpakTuune 3ansarTa 10. 3HaxX0HKEHHS BIACHUX YUCEN Ta BIACHUX BEKTOPIB MAaTPHIIb.
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3MicTOBHUIT MOAYJ/Ib 2. AHAJITHYHA IreOMeTpist

Tema 2.1. BexkTopHa anreopa

Jlexkuist 10. [TonstTs Bekropa. JliHiitHi oneparii Hax BeKTopamu Ta ix BimacTuUBOCTI. [Toain
BiJpi3Ka y AaHOMY BigHomeHHi. CUCTeMH KOOPAMHAT Ha IUIOIIMHI Ta B mpocTopi. [lekapTosa i
NOJISIpHA CHCTEMH KOOPJIMHAT, 3BA30K MiX HUMHU. Hanpsimui kocunycu. [loain Bigpizka B 1TaHOMY
BijiHOMIeHHI. [IpoekIii 1 iX BJIaCTHBOCTI.

Mpaxrunune 3ansarra 11. Bexropu. [lii 3 numu. [loxin Biapizka y JaHOMY BiJHOIICHHI.
JlexkapToBa 1 mossgpHa cucteMu KoopauHat. Hampsmui kocunycu. Ilominm Bigpizka B JaHOMY
BigHOMmEeHHI. [Ipoekmii.

Jleknisi 11. CkamsipHuii 10OyTOK JBOX BEKTOPIB, HWOTO BIJIACTMBOCTI 1 OOYHCIICHHSI.
BekropHuii  100yTOK JBOX BEKTOpiB Ta MOro BIAcTUBOCTI. BekTopHMH 100yTOK B
KOOPJIMHATHOMY BUTJIAMI. MimaHuii 100yTOK, HOTO BIACTHUBOCTI. YMOBH KOMIUIAHAPHOCTI
BEKTOpiB. 3aCTOCYBaHHS MIIIAHOTO JTOOYTKY.

IpakTuune 3ansaTTa 12. JliHiliHi omeparlii Hajg BeKTOpaMu. 3HAXOHKCHHS HANPSIMHUX
KOCHHYCIB BEKTOpa. 3HAXO/KEHHS CKaSIPHOTO, BEKTOPHOTO Ta MIIIAHOTO JOOYTKY IBOX
BEKTOPIB.

Tema 2.2. [Ipsima Ha mIOIMHI

Jlexuis 12. 3aranpHe piBHSIHHS NpsAMOi. PIBHAHHS MpsiMOi y Bifpi3Kax Ha ocsiX. PiBHAHHS
npsMoi 3 KyToBUM KoediiieHToM. KaHOHIUHE 1 mapameTpuyHe piBHSHHSA NpsMoi. PiBHSHHS
npsSMOi, 10 MPOXOAMUTH uepe3 ABi Touku. HopManbHe piBHAHHS mpsiMoi. BincTanp Bif TOYKH 110
npsamoi . B’s3ka npsimux. Kyt Mk ipssMuMu.

IIpakTuune 3ansarra 13.

Po3B’s3yBaHHsA 3ajady Ha 3amuc pPIBHAHHA MNpsAMOi Ha IUIOLMIMHI y PI3HUX BHIAX.
3HaxOKEHHs HANPSIMHOTO Ta HOPMAJIHHOTO BEKTOpA B 3aJaHiil mpsmiil. YMOBH mapayienbHOCTI i
NEePIEHIUKYJIAPHOCTI NpsIMUX. BifcTaHp BiJy TOUKH 10 IPSAMOA.

Tema 2.3 Ilnommnaa B npocropi. Pi3Hi Buau piBHAHb IJIOIIMHA

Jlekuist 13. OcHOBHI BUIM PIBHSIHD IUIOIIMHHU B MPOCTOPI. 3arajabHe PiBHAHHS IUIOLIMHH.
PiBHSIHHS IJIOIMHM Y Bipi3Kax Ha ocsX. HopmayibHe piBHSHHS IUIOMMHMA. BifAcTaHb BiJ TOYKH
1o tiomuHA. KyT MiX MIommHamu.

IIpakTuyne 3ausaTTa 14. Po3B’s13yBaHHs 3a/1a4 Ha 3aIUC PIBHAHHS IUIOUIMHY 10 TOYIIl Ta
HOPMAJTBbHOMY BEKTOpY. 3amuc PiBHSHHS IUIOIIMHU MO TPHOM TOYKaM. Po3B’s3yBaHHs 3a/a4 HA
3HAXO/KEHHS BIJICTAaHl BiJl TOYKH 10 IUIOIMHU.

Tema 2.4 IIpsima B ipocTopi i pi3Hi BUaM ii piBHAHHS

Jlexuis 14. KaHoniuHe piBHSHHA NMpsMOi B mpocTopi. PiBHAHHS mpsAMOi, 110 MPOXOAUTH
yepe3 aBi Toukd. [lapameTpuwuni piBHSAHHS NpsMoi. BekTopHe piBHSHHS TNpsMoi. PiBHSHHS
npsiIMOi, SK MEepPeTHH OBOX IomuH. Kyt Mik npsmumu. Bincrane Big TOYKM A0 TPsIMOi B
npoctopi. B3zaemHe po3MilieHHs MPSMOi Ta TUIONTUHU B TIPOCTOPI.

IpakTiyne 3auaTTa 15. 3anuc KAHOHIYHOTO PIBHAHHA MPSIMOT 32 TOUKOIO Ta HAPSIMHUM
BEKTOpOM. PiBHSIHHS MIPsAMO1, 10 TPOXOAUTH Yepe3 Bl Touku. [lepexin Bij piBHSIHHS TPSIMOi, 110
3aaHa, K MMepPeTUH JBOX IUIOIIMH J0 KaHOHIYHOTO piBHSAHHS mpsmoi. Po3B’s3yBaHHs 3a7au Ha
B3a€EMHE PO3MIIICHHS MPSIMO] Ta IJIOIUHA B IPOCTOPI.

Tema 2.5 KpuBi gpyroro nopsiiky Ha mjiomuHi

Jlexuis 15. 3aranbHe piBHSHHA KpHUBOI Apyroro nopsiaky. KaHoHiuHe piBHSHHS edirca.
KaHoniune piBHAHHA rinep6onu. KanowiuHe piBHAHHA mnapabGonu. IX BracTMBOCTI Ta
nocmikeHHss (opmu. IlpuBeneHHS 3arajgbHOrO pIBHSHHS KPUBOI JIPYroro TMOPSIKY [0
KaHOHIYHOTO BHITY.

IpakTnyne 3aHATTA 16. 3HAXOMKEHHS KAaHOHIYHOTO PIBHSAHHS elirnca, rinepOoiu Ta
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napaboyy 1o BiJOMUM JeSIKUM Hapamerpam. [IpuBeeHHs 3arajgbHOrO PiBHSAHHS KPUBOI JPYroro
MOPSAJKY 10 KAHOHIYHOTO BUJLY.

Tema 2.6 IloBepxHi Apyroro nopsaky

Jlekuis 16. 3aranbHe piBHAHHSA KpUBOI JApyroro mnopsaky. KaHOHIYHI piBHSHHS
MIOBEPXOHb JIPYTOTO MOPSIKY.

Ipaktnune 3ansarra 17. KonrponbHa poborta 3 miHiMHOI anreOpu Ta aHANITUYHOT
reoMeTpii.

3micToBHuII Moy b 3. [Indepennianbue yncaeHHs GyHKuiii oaHiel 3SMiHHOT

Ta KUIBKOX 3MIHHHX

Tema 3.1. Uncaori nocaizoBHocTi Ta ix rpanuni. ®yHkuis aiicHol 3MiHHOI. I'panuns
i HemepepBHicTH GyHKIIT AilicHOI 3MiHHO]T

Jlexuisa 17. YucnoBi MHOXuHH. YucnoBi mpomikku. Okin Toukd. YucimoBa mpsiMa.
OyHKIIS 0HIET A1MCHOT 3MIHHOT, OCHOBHI O3HAauY€HHs, clocoOu ii 3amannsa. CkiiageHa, oOepHeHa
¢ynkuia. OcHoBHI eneMeHTapHi (yHKIii. Yucnosi mocaigoBHOCTI. MOHOTOHHI HOCHIIOBHOCTI.
['panu1ls ynca0BOI NOCTIAOBHOCTI Ta ii BaacTuBocTi. Huco e.

IIpakTnyne 3ansaTTs 18. OO0uncieHHs rpaHULb OCIIOBHOCTEH. 3HAXOIKEHHS TPAHULb

¢byHKLINA. PO3KpUTTS nesIKUX HEBU3HAUYEHOCTEH.

Jlexuia 18. I'panuus ¢yskuii. BractuBocti rpanuni ¢yHkmii. OCHOBHI TeopeMH Ipo
rpanuul. [lepma i gpyra BU3Ha4Hi FpaHuULIl.

Jlexuis 19. OnHocTopoHnHi rpanuni. HenepepBHicTh QyHKIIN B TOYIll, Ha BIPi3Ky Ta Ha
inTepBaii. Touku po3puBy GyHKIIT Ta iX kinacudikaiis. BractuBocti GyHKIINH HemepepBHUX Ha
BiZpi3Ky: Teopemu Beliepirpaca Ta bonbuano-Komri. PiBHOMIpHa HenepepBHICTb.

IIpakTuuni 3anarTa 19. 3acrocyBaHHs MepIIOi Ta APYroi BaXJIMBUX IPaHUIb Ta iX
HACJIAKIB 10 0OuUMCIIeHHs rpaHuib QyHKUid. JlocmipkenHs QyHKIIM Ha HeepepBHICTh B TOYLI.
3HaXOJKEHHS TOYOK PO3pUBY (YHKIIN Ta BU3HAUEHHS iX XapakTepy.

Tema 3.2. [loxigHa Ta ii 3acTOCYBaHHS /10 A0CTiIKeHHS (PYHKIIH

Jlekuisi 20. O3nauenHs noxinHoi. ['eomeTpuynmii Ta (izuuHUl 3MICT MOXiaHOI. 3amayi,
10 MPHUBOJATH 10 MOHATTS NoxiaHoi. [1oXimHI Bl OCHOBHHMX €JeMEHTapHUX (PYHKIIIN, TaOIHIIsI
HOXI1/IHUX.

Jlekuis 21. IlpaBuna o6uncnenns noxiauux. [loxinHa Bij ckianeHoi GpyHKii.

Ipaktnune 3anarTa 20. IloxigHi aeskux eneMeHTapHUX QYHKUIA. OOuYMCIEeHHS
noxigHoi cknaaeHoi ¢pyHkuii. [loxigHa 06epHEHOi 1 TOKa3HUKOBO-CTENEHEBOT (PYHKIIII.

Jlexuia 22. Jlorapudmiune nudepenuitoBanHs. udepenumian  QyHkuii, #oro
FeOMETPUYHUN 3MICT. [HBapiaHTHICTH QopmMu mnepuioro audepeHuiaga. 3acTOCyBaHHS
nudepeHiianiB 10 HabIMKeHUX 00UHCIIEHb.

IIpakTuune 3anarra 21. ['eomeTpruyHmiil 3MicT NOXiAHOI. PIBHAHHS TOTUYHOI 1 HOpMaJIL.
[ToxinHa ¢yHkuii 3agaHoi HesBHO 1 mapamerpuuHo. I[loHsaTrs audepenuiana. HaOmmxkeni
00YHCIIEHHS 3a JOMTOMOTO0 Tu(epeHIriana.

Jlekuisn 23. Iloximni 1 pgudepenuianu Bummx nopsaakis. Popmyna JleiOHirma.
JudepenuiroBanHs (QyHKIIN 3aJaHUX HESIBHO 1 B apaMeTpuuHoMY BUIIIsil. OCHOBHI T€OpeMU
TG epeHIiaTbHOTO YUCICHHS.

Mpakrnuyne 3ausarra 22. lloximui 1 mudepeHmiany Bumumx mnopsaakis. dopmyna
JleitOnina. [oxigni apyroro mopsaky GyHKIIII 3aaH0T TapaMeTPUYHO.

Jlekuis 24. Teopemu @epma, Poms, Jlarpanxka, Komri. [Tpasuno Jlomitas.

IIpakTuune 3amsarrss 23. 3acrtocyBanHa TeopeM Pomns, Jlarpamxka, Komri, mpasuia
JlomiTans.

Jlekuis 25. JlokanpHuil MakcUMyM Ta MiHIMYM (QYHKI1. Makcumym Ta MiHIMyM (QyHKIIIT
Ha BIJIPi3KYy.



IIpakTnyne 3aHATTA 24. 3HAXO/PKEHHS JIOKAJBHUX Ta TJIO0ATBHUX EKCTPEMYyMiB
byHKIIii.

Jlekuisn 26. J[locmimkeHHss QYHKIIH 3a JOMOMOTOK TMOXiTHUX (MOHOTOHHICTD,
eKCTpeMyMH, HalOuiblle 1 HaliMeHIe 3HaueHHS (QYHKIIi, BUIYKJIICTh Bropy Ta BHH3, TOUKH
HEeperuHy, aCUMIITOTH).

IpakTuune 3anuaTTs 25. JlocmimkenHs QyHKITIHA.

Jlexuis 27. ITo6ynoBa rpadika QpyHKIi.

IpakTuyne 3auaTTs 26. [ToOynoBa rpadikiB GyHKIIIH.

IIpakTnune 3auarTa 27. [lo6ynoBa rpadikiB (GyHKIIH.

Tema 3.3. ®yHknii kiiIbKoX 3MiHHUX. /{nepennianbHe ynciaeHHs GyHKLil KLUIBKOX
3MIHHHX

Jlexuis 28. O3nauenHs ¢yHkuii 1Box (6araThox) 3MiHHUX. ['eoMeTpuyHa 1HTEpIIpeTaIlis
¢GyHKIIT 1BOX 3MIHHUX. BHYTpimiHI 1 rpaHuyH1 Touku obnacTi. ['panung QyHKii 1BOX 3MIHHUX,
HenepepBHICTh (QYHKIIT ABOX 3MiHHUX. /ludepeHniroBanHs GyHKLIT KITbKOX 3MIHHUX. YacTUHHI
noxifHi. [Ipupict ¢pynkuii qBox 3minHuX. [loBHUI nudepenian.

Jlexuia 29. Cxmanena ¢QyHKIIS KUIBKOX 3MIHHMX. IHBapiaHTHICTH (opMu mnepuioro
mudepenniana. [loBHa mnoxigHa 1 moBHUM audepenuian ckiageHoi ¢ynkuii. I[ToximHi 1
nudepeHIiaay BUIMX NopsAakiB. Teopema npo MimiaHi noxiaHi. PiIBHAHHSA TOTUYHOI IUIOLIMHH 1
HOpPMAaJIi 10 TOBEPXHI Y BUIAJIKY SIBHOTO 1 HESIBHOTO 3aJJaHHS MOBEPXHI (YHKIIEIO ABOX 3MIHHUX.
[Moxiani 1 qudepeHuiany BULMX nopsakiB. Mimani noxiasi. [loxinxi HessBHOT ¢yHKuii. JloTnuHa
IUTOIIMHA 1 HOpMaJb JI0 TIOBEPXHI.

IIpakTinune 3anaTTa 28. HenepBHicTh Ta MoXiAH1 QyHKIIH JEKIIBKOX 3MIHHUX.

Jlexuis 30. JlokanbHuii ekcTpeMyM (QyHKIIT 1BOX 3MiHHUX. HeoOXiaHi 1 1ocTaTHI yMOBU
ICHYBaHHSI JIOKaJIbHOI'O €KCTpeMyMy (YHKIIT ABOX 3MiHHUX. HaliOuible 1 HaliMeHIle 3HaYeHHs
¢byHKLii, HeepepBHOI B 3aMKHEH1i 0OMexeHil 00nacTi. YMOBHUN eKCTPEMYM.

IIpakTuuyne 3ansarra 29. JlokanpHuil excTpeMyM (YHKIIT ABOX 3MIHHMX. YMOBHUH
eKCTpeMyM. 3aCTOCYBaHHS MOBHOTO JAudepeHiiaty 10 HaOIMKEHUX 00UNCICHb.

Ipaktuune 3ausarrsa 30. KontponsHa pobGorta Ha Temy “JludepeHIiiaipbHe YHCICHHS
byHKIH OHIT Ta JEKUTPKOX 3MIHHUX .

Moayas 2
3micToBHUIT MoayJib 4. IHTerpanbHe YncaeHHs GyHKUIl OQHi€T 3MiHHOI.
JudepenuiajibHi piBHIHHSA

Tema 3.1. HeBu3HaueHuii inrerpaJ

Jlexuis 31. IlepBicHa ¢ynkuii. HeBu3nauenuit inrerpan i foro BiactuBocti. Tabmuis
OCHOBHHUX 1HTerpaiiB. OCHOBHI METOJIU IHTETPYBAaHHA: METOJ Oe3MOoCepeHbOr0 1HTErpyBaHHS,
METO/1 3aMiHU 3MiHHOI Ta IHTETpyBaHH: 3a YaCTUHAMH.

Ipaktuune 3ansarras 31. OOuMCIeHHS HEBU3HAUCHUX IHTErpalliB Oe3mocepeHbo,
METOJIOM  3aMiHM  3MiHHOI, a0o BHeceHHs (QyHkumii mix 3Hak  audepeniiany.
Mertopn iHTerpyBaHHS YaCTHHAMH.

IIpakTinyne 3aHATTA 32. 3aMiHa 3MIHHOT 1]l 3HAKOM HEBU3HAUEHOTO 1HTErpaJja.

Jlekuist 32. InTerpyBanus apoOoBo-palioHadbHUX (PyHKLINA. [HTErpyBaHHS E€SKUX KJIaciB
TPUTOHOMETPUYHUX (PYHKIIIH.

IpakTuyne 3aHaTTa 33. 3HAXOMKEHHS IHTETPAJIIB BiJ APOOOBO-pAIliOHATIBHUX (DYHKITIH.
3HaxO/KEHHs IHTerpaliB BiJ] IESKUX KJIACiB TPUTOHOMETPUUHUX (QYHKIIIH.

Jlekuis 33. [uterpyBanHs 61HOMIadbHUX AU(EPEHLIATIB.

Jlexuis 34. [HTerpyBaHHs JA€SKUX 1ppaLliOHATILHUX BUPA3iB.

IIpakTuune 3anaTTa 34. 3HaXOKEHHS IHTETPAJIiB BiJl O1HOMIATBHUX AUQEPEHIIIaNiB.

3HAXOKEHHS IHTETPaJIiB BiJl ACSKUX IppalioHANBHUX (PYHKITIH.



Tema 3.2. Busnauennii inTerpas. 3acTocyBaHHs1 BU3HAYEHOI'0 iHTerpaJa

Jlekuisi 35. O3HaueHHs Ta yMOBM ICHYBaHHsS BHM3HAUEHOTO 1HTerpaiy. l'eoMeTpuuHMii
3MicT. BiractuBocti BuzHaueHoro inrerpainy. ®@opmyna Herorona-Jleitbnina. 3amina 3MiHHOI Ta
IHTErpyBaHHs YaCTUHAMH Y BU3HAYEHOMY 1HTErpaJi.

Ipaktnune 3anarrs  35. OOuMcieHHs BH3HAYeHMX iHTerpaiiB. OOuYuCIIEHHS
BHU3HAYEHOTO 1IHTErpajy METOJIOM 3aMiHHM 3MIHHUX 1 IHTETPyBaHHS YaCTUHAMH.

Jlexuist 36. OGuuncieHHs IO IUIOCKUX (QIryp B IEKapTOBUX, MOJISIPHUX KOOPAWHATAX 1 B
napaMeTpuuHoMy BUTIISAL. OOUNCIeHHS JOBKUHU JYTH B IEKapTOBUX 1 MOJIAPHUX KOOPAMHATAX
1 B MapaMeTpUYHOMY BUIJISA[II.

IIpakTuune 3auarTs 36. OOuuciIeHHs IUIONI IUIOCKUX (QIryp B AEKapTOBIH, MOJSPHIN
cucTeMax KOOPJHMHAT 1 B MapaMeTpu4yHOMY BUTIIsAl. OOUYMCIeHHS TOBXKUHU AyTH B AEKapTOBIH i
MOJISIPHIA CHCTEM1 KOOpUHAT.

Jlekuis 37. OGuucieHHss 00’eMy Tijla 1O BiIOMHUM ILIONIAM HOTO MOMEPEYHUX IMepepi3iB.
OOGuwuciIeHHs TIOIII OBEpXHI Ta 00’ €My Tijia 00epTaHHS.

CraTuyHi MOMEHTH, KOOPAMHATH LIEHTPY Bark 1 MOMEHTH 1HEpPILIi AyTu IUIOCKOI KPUBOI Ta
IUIOCKO1 QIrypH.

IIpaktnune 3aHaTTA 37. OOuMcieHHs o00’eMy TUIa 3a TONEPEYHUM IEpepi3oM.
OO6uncnenHst 06’eMy 1 IJIOLI OBEPXHI Tija 0OepTaHHS.

Tema 3.3. HeBuacHi inTerpann

Jlexkuisn 38. Hesnacui inTerpanu I poay Bin oOMexeHHX (YHKLIH MO HEOOMEKEHOMY
npoMixkKy . JloctaTHi o3HaKM 30DKHOCTI 1 PO30DKHOCTI HEBIACHMX IHTerpaiiB I poay BiA
nonatHixX GyHKIiH. AGCOIIOTHA 301KHICTD.

Jlexuis 39. Hesnachi interpanu II pony Bin HeoOMexkeHMX (YHKLIA MO OOMEXKEHOMY
B1JIpi3Ky. JlocTaTHi 03HaKH 301KHOCTI 1 po301KHOCTI HeBiIacHUX iHTerpaiis Il poxy. AGcomoTHa
301KHICTb.

IpakTuxkTnune 3auarTa 38. OOuMCcIEeHHS HEBJIACHUX IHTErpalliB MEPIIOro Ta APYroro
ponay. JlochikeHHsl HEBIACHUX IHTETPalliB Ha 301KHICTb.

Tema 3.4. IndepenuianbHi piBHAHHA

Jlekuis 40. Jludepenmianbai piBHAHHS [-ro mopsiaky. 3amadi, MO NPUBOIATH 10
nudepeHianbHuX piBHAHb. OCHOBHI TOHSATTA Ta O3HadeHHsA. [losie HampsMKIB, 130KJITiHH.
Teopema icHyBaHHS Ta €IUHOCTI po3B’s3Ky 3ajgaui Komn. JludepeniianbHi piBHSIHHS 3
BiJTOKPEMJICHUMH 3MIHHUMHU.

IpakTuune 3ausarra 39. 3agayi, Mo TPUBOAATH A0 AudepeHuianbHUX piBHAHB. [lome
HaANPSMKiB, 130KI1HU. PiBHSHHS 3 BIJOKpEMJICHUMH 3MIHHUMH.

Jlexuis 41. OgHopinHi nudepeHmianbHi piBHAHHA. JIiHiHI nudepeHianbHi piBHSIHHS.
Meton . bepnymmi i meron Bapiaimii noBUIbHOI ctanoi. PiBusiHHs . bepnymmi. PiBHsSHHS B
MOBHUX JTU(epeHIianax.

IpakTuune 3anarra 40. Oguopiani nudepenmianbhi piBHAHHA. JIiHIMHI TudepeHiianbHi
piBusiHHA. PiBHsHHS [. Beprysuti. PiBHSHHS B TOBHUX TudepeHIiianax.

Jlekuis 42. /ludepeniianbHi piBHIHHS BUIIUX MOPAIKiB. Teopema iCHyBaHHS 1 € TUHOCTI
pO3B’S3KY.

Jlekuisnn 43. JludepeHnuianbHi piBHAHHA BHIMUX MOPSIKIB, IO TOMYCKAaIOTh 3HIKEHHS
TOPSIKY .

IpakTuune 3auarra 41. J{udepeniianbHi piBHAHHSA BUIIUX MOPSAKIB, IO JOMYCKAIOTh
3HIDKEHHS TIOPSIKY.

Jlexuisi 44. JliniitHi ogHOpiaHI ITudepeHIiaibHl PIBHAHHS BUIIUX MOPSJKIB 31 CTaIUMU
KoeilieHTaMH.

IpakTuune 3auaTTs 42. JliHiiiHI oqHOPIHI AUQEPEHITIANbHI PIBHSIHHS BUIIHMX MOPSIKIB
31 cTayIuMU Koe(illieHTaMu.

Jlexuisi 45. JliniitHi HeoHOPIIHI AUQEPEHITIANbHI PIBHIHHS 31 CTAIMMHU KoedillieHTamMu 3
CIEIIAIbHOIO TIPABOI0 YaCTHHO Ta 3 JIOBUIHHOIO MTPABOKO YaCTHHO (MeTo Jlarpanxka).
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IIpakTnune 3auaTTa 43. JliHiliHI HeonHOPiAHI AUdeEpeHLianbHI PIBHAHHS 31 CTAIUMU
KoeQIli€eHTaMH 3 CIELIaTFHOIO0 MPABOI0 YaCTUHO Ta 3 JOBUIBHOIO MPABOIO YACTUHOIO.

Jlexuis 46. HopmasnbHi cucteMu JiHIHHUX TueEpeHIiaIbHUX PIBHAHD Ta PO3B’A3aHHS 1X
METO/IOM BHKJIFOUCHHSI.

IpakTuune 3aHaTTs 44. Po3B'si3aHHSA MiHIHHUX OJHOPITHUX CHCTEM 31 CTAJIUMU
Koe(irieHTaMu METOI0M BUKJTFOUCHHSI.

IIpakTnuyne 3ansarTa 45. KontponbHa poborta Ha Temy “IHTerpanu ta nudepeHmianbHi
pIBHSAHHSA.”

InauBinyanbHi 3aBAaHHA 32 3MICTOBHUM MOJyJIEM: THUIIOBAa pO3paxyHKoBa poboTa Ne6
«udepeniianbHi piBHIHH.

3MicToBHUIT Moay.Ib S. KpaTHi, KpuBOJIiHIHI Ta IOBEPXHEBI IHTErpasIu.
EnemenTtu Teopii moJis.
Yucsi0Bi Ta PyHKIIOHAJIBHI PN

Tema 4.1. [loasiiiHi i noTpiiini iHTerpaam Ta ix 3acTocyBaHHs

Jlekuist 47. IlongiiiHuii inTerpan. OCHOBHI MOHATTS Ta O3HAYEHHS. Y MOBH ICHYBaHHS Ta
BJIACTUBOCTI MONBIHHUX iHTEerpaniB. OOYHMCICHHS TIOABIMHOTO iHTErpasa B JEKapTOBHX Ta
HOJISIPHUX CUCTEMax KOOpAMHAT. 3aMiHa 3MIHHUX Yy MOJABIMHOMY iHTerpaii. 3acTOCyBaHHS
MOJIBIHOTO 1HTETpaIa.

IIpakTuune 3aHaTTa 46. O0UMCIECHHS MOJABIMHOrO IHTErpagy B ACKapTOBIN 1 MOISPHIN
cucreMi koopauHat. OOYMCICHHS TUTOMII 1 Macu IJIOCKOro Tina. OOYHCIeHHS NOTPIHHOTO
IHTerpaja B JeKapTOBIN, HWIHAPUYHIN 1 chepruyHiid cuCTeMax KOOpIUHAT.

Jlexuis 48. [Torpiiiauii iHTerpan. OCHOBHI MOHSTTS Ta O3HAYCHHS. YMOBH ICHyBaHHS Ta
BinactuBocTi. OOuncnenns. [{uniHapuyna 1 cdepuyHa CUCTEMH KOOpJAWHAT. 3aMiHA 3MiHHUX.
3acTocyBaHHS.

IIpakTuune 3ansarra 47. O6uucieHHs 06’eMy, MacH, IIEHTPa Mac MPOCTOPOBOTO Tija.

Tema 4.2. KpuBoJiniiini inTerpaamu

Jlexuis 49. Kpusominiiituii interpan 1-ro pomay. OOuYMcCiIeHHS Ta BIACTHUBOCTI.
OOunCIIeHHsT JOBXMHH Ta MacH IUIOCKOI KpuBOi. MeXaHiuHI 3aCTOCYBaHHS KPHUBOJIHIHHOTO
iHTEeTpaIy.

KpuBoniniitauii  iHTeTpan 2-ro poay. BrmactuBocti 1 obOuncienHs. ®Dopmyna
Octporpaacekoro-I'pina. O6uncieHHs poOOTH 3MIHHOT CHIIH.

Ipaktuune 3ansarTsn 48. OOuMclIeHHs KpPHBOJIHIMHOTO iHTErpaidy 1-ro poxay.
OO0uuncIeHHS TOBXUHY 1 MacH II0CKoi 1yru. OOUMCIICHHS KPUBOIIHIHOTO iHTErpaty 2-ro poay.
3HaX0HKEHHST POOOTH 3MIHHOI CHITH.

Tema 4.3. IloBepxuesi inTerpajau. EnemenTu Teopii moJst

Jlexuis 50. [ToBepxuesi interpanu I ta Il poxy. BmactuBocti Ta o6uncienns. @opmyna
Octporpaacekoro-I'aycca. @opmyna Ctokca. CkansipHi Ta BEKTOPHI TOJIs. ['pagieHT CKaIsIpHOTO
noiisi. [loximua 3a HampsmkoM. [IOTIK, HUPKYISIisS, AUBEPTEHINSl, POTOP BEKTOPHOTO TIOJS.
®opmyna Octporpaacekoro-I'aycca. @opmyna Ctokca.

IpakTuune 3anarra 49. OOuucrnenHs mnoBepxHeBux iHTerpamiea I Tta II pomy.
Po3B’s13yBaHHs 3a1a4 3 TEOPii MOJIA.

Tema 4.4. Yucaosi psaau

Jlekuii 51. OcHOBHI MOHATTS Ta O3HAYCHHA YHMCIOBUX psaiB. HeoOximna ymoBa
30ikHOCTI. JlocTtaTHs ymoBa po30ikHOCTI. BnactuBocTi ymcioBux psaiB. JloctaTHi 0O3HaKH
301KHOCTI 3HAKOJOAATHUX psliB (MopiBHIHHS, []”AamOepa, paaukalibHa Ta IHTErpaTbHA O3HAKA
Kormri).

MpakTuuni 3anarrsa S50. JlochipkeHHS 3HAKOMOMATHUX PsAiB Ha 30DLKHICTH 3a
JIOTIOMOTOF0 JIOCTAaTHIX O3HaK (mopiBHsAHHSA, [’ Amambepa, paaukanpbHa Ta 1HTErpajbHa O3HAKa
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Komi).

Jlexuis 52. 3nakonouepenni psau. O3naka JleitOnina. 3Hako3MidH1 psaau. AOCOIOTHA 1
YMOBHa 301KHICTb.

IIpakTuune 3ansaTTa 51. 3acrocyBanHsa o3Haku JleiOHIa 10 3HAKOMOYEPETHUX PAIIB.

Tema 4.5. @yHkuioHANbHI psian

Jlekuii 53. ®ynkuioHanbHi psau. OCHOBHI HOHATTS Ta 03HaYeHHA. PiBHOMIpHA 301KHICTb.
Osnaka Beifepmrpacca. BracTuBocTi piBHOMIPHO 301)KHUX PSIIB.

Jlexuis 54. Crenenesi psau. Teopema AGens. [ntepBain Ta paniyc 301KHOCTI CTEIEHEBOTO
pany. Psamun Telinopa tTa Maknopena. 3aCTOCyBaHHSI CTENEHEBUX PSAJIB 10 HAOJIHUKEHOIO
004YMCIIEHHS 1HTErpaliB Ta po3B'a3aHHA AU(PEepeHIiaTbHUX PIBHSIHD.

IIpakTuuyne 3aHaTTa 52. 3HaX0 )KEHHS pajiilyca Ta 00JacTi 301)KHOCTI CTETIEHEBUX
psaniB. Po3knananusa GyHKIIN y cTeneHeBUM ps.

Jlekuis 55. Pagu ®yp’e. 'apmoniuHi konuBaHHS. TpuroHomerpuunuii psan dyp’e.
Teopema [lipixie (roctaTHs ymMoBa nofanHs ¢yHkuii yepes ii psag Oyp’e).

Pan ®yp’e nns napuux 1 HenapHux QyHkIii. Poskinan B psag @yp’e QyHKIIT 1OBUIBHOTO
nepiony. 300pakeHHs HenepioAnYHoi GyHKLIi psaom Dyp’e.

IIpakTuune 3anarra 53. OOuucneHHs koe(iuieHTIB 1 3anmuc psgy Pyp’e aisg pi3HHX
BUIAJIKIB 3a/1aHHs (QYHKIII.

IIpakTuune 3anarTa 54. OOuucneHHs koe(ilieHTIB 1 3anuc psagy Pyp’e mig pi3HHX
BUIAJKIB 3a/1aHHs (QYHKIII.

[pakTuune 3ansarra 55. KontponbHa pobdora Ha Temy “Teopis monis ta psaun’.

KouTtpoJibHi 3aB1anus

I cemecTp

Konmponsna po6oma 1. Enementu niHiiHOi anred6py Ta aHaIITUYHOI T€OMETPIi.

3MICT 3aB/IaHb 1HAUBIAYaTbHOT POOOTH: 3HAXOKEHHS MHOTOUJICHA B1J] MATPHIII;

pO3B’Si3aHHA MATPUYHUX PIBHSHB; 3HAXO/KEHHS BU3HAYHUKA;, PO3B’SA3aHHA CHCTEM
JIHIAHUX PIBHSAHB;, 3HAXOJDKEHHS (PYHIAMEHTAJIbHOI CHCTEMH pO3B’SI3KIB; 3aBJaHHS Ha
CKaJSIpHMIA; BEKTOpHMI ab0 MimaHui AOOYTKM; 3ajqadya Ha CKJIAaJaHHS pIBHAHb NPSIMOi Ha
TJIOIIMHI; 3a/1a4a Ha CKJIAJIaHHs PIBHSIHHS TUIONTMHU a00 MPsSMOi B TPOCTOPI.

Konmponsna poooma 2. [ludepenuianbae YUCaeHHs QYHKLINA oHi€T 3MIHHO].

3MICT 3aBAaHb IHAUBIAYyaJIbHOI POOOTH: 3HAXOHKEHHS TPaHUIb TOCTIJOBHOCTEH,
3HAXOJ/KEHHS TPaHUIlb (YHKIIH, 3HAXOMKEHHS TpaHUIlb (YHKIIH 13 3aCTOCYBaHHSAM IEPIIOi Ta
JIpYroi BaXKJIWBOI TpaHUIll, 3HAXO/KEHHS TMOXiAHOI (YHKIIH, 3acCTOCYBaHHS TOXIJHOI 10
TOCTiKeHHS (QYHKIIIHN.

Bumorn no odpopmnenns. [nauBinyanpHa po6oTa MOBUHHA OyTH BHKOHAHA B OKPEMOMY
30IIMUTI Ta 3/1aHa B TEPMiH BKa3aHHUI BHKJIaJadeM.

II cemecTp

Konmponsna poooma 1. IaterpambHe uyuciieHHs (yHKOIA  omHiel  3MIHHOI.
JudepeHnuianbHe yncieHHs QyHKILINA ABOX 3MIHHUX.

3MicT 3aBIaHb A0 KOHTPOJBHOI POOOTH: 3HAXO/KEHHS HEBH3HAYCHHWX I1HTETpaiB,
3HaXOJPKEHHS BU3HAUEHHMX 1HTErpaiB; 3HAXO/HKEHHS HEBJIACHUX 1HTErpaliB MEPLIOTo Ta IPyroro
POIy; 3HaXOKCHHSI YaCTUHHUX MOXITHUX (DYHKIIT ABOX 3MIHHHX; 3HAXO/DKEHHS Ar(epeHIiaiiB
HEepUIOro Ta JIPYroro Mopsaky (YHKLIH ABOX 3MIHHMX; 3HAXOJKEHHS JIOKAJBHOIO EKCTPEMYMY
(GYHKIIH 1BOX 3MIHHHUX.

Koumponvna poooma 2. Kpatni, KpHBOJIIHIHHI Ta MOBEpXHEBI iHTerpann. EnemeHTH
Teopii mosst. Yucnosi Ta pyHKIIOHATIBHI PSIIN.

3MICT 3aBJaHb /0 KOHTPOJBbHOI POOOTH: 3HAXOMKEHHs MOABIMHMX Ta MOTPIHHUX
IHTETpajiB; 3HAXO/KEHHS KPUBOJIHIMHMUX IHTErpaliB MEPIIOro Ta APYTOro POAY; 3HAXOIKEHHS
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MOBEPXHEBUX I1HTETPAJiB; JOCHIDKCHHS 3HAKOJOJATHUX pSAIIB Ha 301KHICT; OCIHITHKCHHS
3HAKOTIOUEPEAHUX PsAIIB Ha 30DKHICTH, 3HAXOJKEHHS 007acTi 30DKHOCTI CTEMEHEBHX pSIiB;
poskiaganns pyHkuin y psan Telnopa, MakiopeHa.

Bumoru g0 odopmnenns. KontponbHa poboTa moBuHHa OyTH BHUKOHAHA B OKPEMOMY
30MIMUTI Ta 3/IaHA B TEPMiH BKa3aHHUI BHKJIaJa4eM.

Po3noaisi roauu camocTiitHoi podoTu 3100yBauiB

Ne | Ha3zBa camocTiliHOi po6oTH KinekicTs rogun
Monyis 1
1 OnpanroBaHHs TEKCTY KOHCICKTY JCKITIH 15 35
2 ITigroToBKa A0 MPAKTUYHUX 3aHATH 20 40
3. ITigroToBKa 10 KOHTPOJIBHHUX POOIT 20 25
4. [TigroroBKa /10 eK3aMeHy 20 55
Pa3zom 75 145
Moayis 2
1 OrnpalroBaHHsl TEKCTY KOHCIIEKTY JICKIIIH 13 30
2 ITigroToBKa A0 MPAKTUYHUX 3aHATH 13 30
3. ITigroToBKa 10 KOHTPOJBHUX POOIT 10 20
4. [TinzroTroBKa A0 3aJiKy 10 30
Pazom 46 110

MeToau KOHTPOJIIO TA OLiHIOBAHHS 3HAHb
3aranpHe OI[IHIOBaHHSA 3/1HCHIOETHCS Uepe3 BUMIPIOBAHHS pe3yJIbTaTiB HaBYaHHA y (popmi
MPOMIXKHOTO (MOJYJIBHOTO) Ta MiJICYMKOBOTO KOHTPOJIO (31K, 3aXUCT 1HAUBIAYadbHOI poOOTH
TOII0) BiAMOBIZHO O BUMOT 30BHIIIHBOI Ta BHYTPIIIHBOI CUCTEMH 3a0€3MeUeHHs SIKOCTI BUILOI
OCBITH.

IoaiTuka moao akageMiuHoi 100povecHOCTI

Texkctu iHAMBIAyaNbHUX 3aBJaHb (B T.4. Yy pPa3i, KOJM BOHU BUKOHYIOThCS Yy (hopmi
npe3eHTanii abo B iHmMUX (opmMax) MOXKYTh TMEPEBIPATHCH Ha Tuiariar. [[ms mineit 3axucrty
1H/IMBITyaJIbHOTO 3aBJIaHHS OPUTIHANBHICTh TEKCTY Ma€ ckiaaaTu He MeHIue 70%. BuxmoueHHs
CTaHOBJISATh BUMNAAKU 3apaxyBaHHS myOuikamiii 3m00yBauiB y Marepiajiax HayKOBUX
KOH(EpEeHIIsSIX Ta IHIIUX HAyKOBUX 301pHUKAX, SIKi BK€ MPOMUIIUIM MepeBipKy Ha Iiariart.

CrnucyBaHHS MiJl 4ac TECTyBaHHS Ta IHUIMX ONMUTYBaHb, SKi MPOBOJATHCA Yy MUCHMOBIM
¢dopmi, 3a00poHeH] (B T.4. 13 BUKOPUCTAHHAM MOOUTHHHX JEBaiCiB). Y pa3i BUSBICHHS (aKTiB
criicyBaHHS 3 OOKy 37100yBada BiH OTpUMY€E IHINE 3aBAAHHSA. Y pa3i MOBTOPHOTO BUSBICHHS
NPU3HAYAETHCS TOJATKOBE 3aHATTS Ul IPOXOKEHHS TECTyBaHH.

[MoaiTuka moa0 BiABixyBaHHS
3100yBay, SIKUH TPOMYCTUB ayJAWTOPHE 3aHATTA 3 [OBOXHUX NPUYUH, Mae
IPOJIEMOHCTPYBATH BUKJIAJady Ta HaJaTu A0 JEKaHATy (haKyJbTETy AOKYMEHT, SIKHH 3acBiIuye
[l IPUYUHH.
3a 00’€KTHUBHMX NPUYMH (XBOpoOa, MIKHApOJHE CTaKyBaHHS, HAyKOBa Ta HAyKOBO-
IpakTHYHA KOH(epeHLis (Kpyriui CTi) TOIIO) HaBYaHHS MOKe BiJOyBaTUCh B OH-JalH (opmi
32 OTO/KEHHSM 13 KEPIBHUKOM KYpCy.

MeToau KOHTPOJIIO
OcHoBHI ¢opMmu yuacTi 3100yBayiB y HaBYaJIbHOMY IIPOLEC], 110 MIJIATAI0Th TOTOYHOMY
KOHTPOJIIO: BUCTYI Ha MPAKTUYHMUX 3aHATTAX; JOMOBHEHHS, OMOHYBAaHHS JI0 BUCTYILY, PELIEH31s
Ha BHCTYI, y4YacThb Yy JHUCKYCIsiX; aHaJi3 TMepIIo/pKepen; IHUChMOBI 3aBJaHHS (TECTOBI,
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1HAMBIYyaabHI podoTu y dopmi pedeparip); Ta iHIII TUCHBMOBI poOOTH, OPOPMIICHI BiAMOBIIHO
no BuMmor. KokHa Tema Kypcy, IO BHHECEHa Ha JICKIIHHI Ta TMPAKTHYHI 3aHATTA,
BIJMpaIboBy€eThCs 3700yBadaMu y Ti uM iHIIIA ¢opmi, HaBeneHiil Bumie. OOGOB’s3KOBa
MIPUCYTHICTh Ha JEKIIITHIX 3aHATTSIX, aKTUBHICTh BIPOJIOBK ceMecTpy,
BiJ[BITyBaHHsI/BIAMPAIIOBAHHS yCIX ayJIWTOPHUX 3aHATh, BUKOHAHHS IHIIUX BHIIB pOOIT,
nepeadavyeHnX HaBYAIBHUM TUTAHOM 3 Ii€1 TUCIUIUTIHH.

IIpu ouiHIOBaHHI piBHA 3HaHb 37400yBaya aHAII3Y MiJUIATal0Th:

- XapaKTepUCTUKH BIAMOBIAI: I[UIICHICTh, ITOBHOTA, JIOTIYHICTh, OOTIPYHTOBAHICTH,
NPaBUIbHICTb;

- AKICTh 3HaHb (CTYMIHb 3aCBO€HHS (PAKTUYHOIO MaTepiaiay): OCMHUCIEHICTb, TJIMOMHA,
THYYKICTb, I1€BICTh, CHCTEMHICTb, y3aralbHEHICTh, MIIIHICTh;

- CTyMmiHb C(OPMOBAHOCTI yMIHHS TOEIHYBAaTH TEOPII0 1 MPAKTUKY M Yac pO3risay
CUTYyallill, MPaKTUYHUX 3aB/IaHb;

- piBeHb BOJIOAIHHS PO3yMOBMMHM OIEpallisiMHU: BMIHHS aHaJli3yBaTW, CHHTE3YyBaTH,
NOpPIBHIOBATH, a0CTparyBaTH, y3arajabHIOBaTH, pOOUTH BUCHOBKH 3 NPOOJIEM, 1110 PO3IIIAIAIOTHCS;

- IOCB1/1 TBOPYOi JISUIBHOCTI: YMIHHS BHUSBIISATU MpoOJIeMH, pO3B’sI3yBaTH iX, (popmyBatu
TinoTesu;

- caMocCTiifHa poOoTa: poOoTa 3 HABYAIBHO-METOJUYHOI0, HAYKOBOIO, JTOMOMIKHOIO
BITYM3HSHOIO Ta 3apyOKHOIO JIITEPATypoOIO 3 MUTaHb, L0 PO3MIIAJAIOTHCS, YMIHHS OTPUMYBATH
1H(pOopMaLlil0 3 PI3HOMAHITHUX JDKepes (TpaJuLifHUX; CHeliaJbHUX MEepIoJIUYHUX BUaHb, 3MI,
Internet To1o).

TecToBe ONMUTYBAHHSI MOXE€ MPOBOAUTHUCH 3a OJHMM ab0 KUIBKOMa 3MICTOBUMH
MonynsiMH. B ocTaHHbOMYy BHIajky Oayu, sKi HapaxoBYHOThCsA 3700yBady 3a BIANOBiAI Ha
TE€CTOBI MUTAHHS, TOAUISIOTHCA MiXK 3MICTOBUMHU MOIYJISIMHU.

InauBinyajibHe 3aBAaHHSA TMIANArae 3axucTty 3A00yBayeM Ha 3aHATTIX, AKI
NPHU3HAYAOTHCS JOJATKOBO.

JlitepaTypa, 1110 pEKOMEHAYETHCA JUIsl BUKOHAHHS 1H/IMBIyadbHOTO 3aB/JIaHHS, HABEACHA Y
il poOouiil mporpami, a B €JIEKTPOHHOMY BUIJISAI BOHa po3MimieHa Ha OCBITHBOMY CaiTi
KHVYBA, Ha cropinui kadeapu.

Tako K BUKOHaHHS 1HAMBIIYyaJIbHOTO 3aBIaHHS 3a PIIIEHHAM BHKJIaJadya MoxKe OyTH
3apaxoBaHa yuacTb 3700yBadya y MDKHApOAHIH a0o BCEyKpaiHChKi HayKOBO-IPAaKTUYHIN
KOH(EpeHIIii 3 myoikaIiero y Marepiaiax KoH(epeHIlii Te3 BHCTyMy (JIOTOBiJ) HA OHY 3 TEM,
JOTUYHMX J0 3MICTy TUCIUILTIHY, a00 myOiKallis CTaTTi Ha OJIHY 3 TAKUX T€M B IHIINX HAYKOBUX
BUJIAHHSIX.

TexkcT 1HAMBIAYaTbHOTO 3aBJaHHS MOJAEThCS BHUKJIAAauy He Mi3Hile, HIXK 32 2 THXKHI JI0
MOYyaTKy 3alikoBOi cecii. Bukimagau Mae mpaBo BuMaratu Bij 3100yBaya J0OIpaltoBaHHS
IHAMBITYaIbHOTO 3aB/IaHHS, SIKIIIO BOHO HE BiJIMOBi/1a€ BCTAHOBICHUM BUMOTaM.

PesynbraTéi MOTOYHOTO KOHTPOJIIO 3aHOCATHCS 10 KypHaIy o0iiky pobotu. IlozutnBHa
OIlIHKa MOTOYHO! yCmimHOCTI 3700yBadiB 3a BiJICYyTHOCTI MPOMYIIEHUX Ta HEBIAMPallbOBAHUX
MPAKTUYHUX 3aHATH Ta TIO3WTHBHI OIIHKH 32 1HAMBIIYyaJIbHY POOOTY € IMiJICTABOIO JUIS JOITYyCKY
o miacyMKoBoi ¢opmu KoHTpomto. bamu 3a aynuTopHy poOOTy BIANpPalbOBYIOTHCS y pasi
IPOITYCKIB.

IlincyMKoBMi KOHTPOJIb 3IIHCHIOETHCA IIiJ 4Yac TMPOBEACHHA 3aliKOBOi cecii 3
ypaxyBaHHSIM IiJCYMKIB TOTOYHOTO Ta MOAYJIbHOro KOHTpois. Ilim wac cemecTpoBOro
KOHTPOJIIO BPaXxOBYIOThCSl pe3yJbTaTH 34aul yCiX BHAIB HaBYadbHOI pPOOOTH 3riAHO 3i
CTPYKTYPOIO KPEIUTIB.

OmniHroBaHHS MPOBOAUTHCS 32 100-0aJIbHOIO MIKAJIOKO.

Po3noain 0agiB aist AUCUMILTIHE 3 GOPMOI0 KOHTPOJIIO iCIUT

[ToTouHe OIIHIOBAHHS
3MicTOBI MOIYJI1 | Konrtp. | Konrtp.

Icriut

Cyma GamiB

12



3

Pobora 1 | PobGora 2

10

10

15 15 40 100

IIkana oniHIOBaHHA iHAUBIIYaIbHOI pO0OTH

Ouninka 3a
HAIIOHAJIBLHOIO
IIKAJI0I0

0aJjiB

KinbkicTh

Kpurepii

30

BiIMiHHE BUKOHAHHS (PO3KPHUTTS TEMHU, IOCUIIAHHS Ta
LIUTYBaHHS CyYaCHUX HayKOBUX JpKepen (He crapiie
2017 poky), IOTPMMAHHS HOPM J00POYECHOCTI)

BigMiHHO

25

BIIMIHHE BHUKOHAHHS 3 HE3HAYHOIO KUIBbKICTIO
MMOMHJIOK BHKOHAHHS (PO3KPHUTTS TEMH, MOCWIAHHS Ta
IUTYBaHHS Cy4YacHHUX HAyKOBHX JpKepen (OLIbIIICTh 3
akux He crapme 2017 poky), JOTPMMAHHA HOPM
J00pPOYECHOCTI)

22

aoope

BUKOHAHHS BUIIE CEPEAHBOTO PIBHSA 3 KUIbKOMA
MOMUJIKaMH (PO3KPUTTS TEMH B MeXax 00 €KTy Ta
3aBlaHb POOOTH, TOCWIAHHS Ta IUTYBaHHS Cy4YacCHHUX
HayKOBHX JDKepen (cepen sSKMX € Taki, [0 He CTapiie
2017 poky), ZOTPUMAHHS HOPM J00POYECHOCTI)

20

BUKOHAHHS 3 NEBHOIO KiTBKICTIO HOMHJIOK (PO3KPHUTTS
TEMH B MeXax 00 €KTy Ta 3aBlIaHb POOOTH, HAsSBHICTh
MOCWJIaHb Ta IUTYBaHb HAyKOBUX JDKEPEN, AOTPUMAHHS
HOPM J00POY€ECHOCTI)

3a10BIJILHO 18

BUKOHAHHS pPOOOTH  3aJIOBOJIBHSIE  MIHIMAJIBHUM
KPUTEPISIM MOMIIIOK (PO3KPUTTS TEeMH B OCHOBHOMY B
MexaxX 00 €KTy pOOOTH, HAsBHICTh KOHIICITYaJIbHOTO
amaparty poOOTH, MPUCYTHICTh HE MEHIIE 5 MOCWIAHb Ta
IIMTYBaHb HAyKOBUX JDKEpEN, JOTPUMAHHS HOPM
J00pPOYECHOCTI)

HIkanaa ouinoBanusa: HamionaasHa ta ECTS

Cyma 6aniB 3a Bci BUIU Ominka ECTS O1riHKa 3a HallOHAJILHOIO
HaBYaJIbHOI JISIJILHOCTI IIIKAJIOIO
90 — 100 A BinMin=aO
82-89 B Hobpe
74-81 C Job6pe
64-73 D 3a10BUIBHO
60-63 E 3a10BIJILHO
35-59 FX He 3apaxoBaHo 3 MOXJIUBICTIO
MTOBTOPHOT'O CKJIaIaHHS
He 3apaxoBaHo 3
0-34 F 000B’SI3KOBUM ITOBTOPHHUM
BHUBYEHHIM IUCIUILIIHU

YMoBH J0MYyCKY 10 MiICYMKOBOI0 KOHTPOJIIO
3n00yBady, SKUH Ma€ TMiJICYMKOBY OIIIHKY 3a JucHuIUIiHy Bigx 35 mo 60 Oarnis,
MPU3HAYAETHCS JIOAATKOBA 3allikoBa cecis. B mpoMy pa3i BiH NMOBHHEH BHUKOHATH JIOJATKOBI

3aBAaHHA, BU3HAYEHI BUKJIaga4eM.

3n00yBay, sSIKMH HEe BUKOHAB BUMOI po0OOYOi MporpaMu MO 3MICTOBUX MOAYJISAX, HE
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JIOITYCKA€ETHCS 10 CKJIaJaHHs MiJICYMKOBOI'O KOHTPOJIIO. B 1IbOMy pa3i BiH MOBHMHEH BUKOHATH
BU3HAYCHE BHKJIQJIaue€M JIOJATKOBE 3aBIAHHS IO 3MICTY BIJIMOBIIHUX 3MICTOBUX MOJYJIB B
nepioj] Mi>k OCHOBHOIO Ta JIOJIaTKOBOIO CECISIMHU.

3n100yBa4y Mae MpaBO Ha ONMPOTECTYBAHHS Pe3yJIbTAaTiB KOHTPOs (amensmiro). [IpaBwmma
NOJaHHA Ta PO3IJIsLy amenduii Bu3HaueHi BHyTpimHIME qokymMeHTaMu KHYBA, ski po3mimieni
Ha caiiti KHYBA Ta 3MicT sikux 10BoauThCs 3100yBavyam 10 TOYaTKy BUBUCHHS AUCITUTUTIHH.

MeTtoauuHe 3a0e3neyeHHs JUCHUIIIHI

Ilinpyynnxu:

1. TessmeB A.Jl., Jlureun O.I'. Buma maremaTuka y mnpuKiIagax Ta 3agavax.
Yactuna 1. Jliniiina anrebpa 1 anamituyHa reometpis. JudepenuianbHe ymciaeHHs (QyHKIIT
onHiei 3MiHHOI. — XapkiB: XTYPE, 2002. — 552 c.

2. TepsieB A.Jl., Jluteun O.I'. Ta iH. Buma Marematuka y npukiagax Ta 3aJadax.
Y. 2. IarerpanpHe umcieHHs QYyHKIIA oxHiel 3MiHHOI. [ludepeHiiaapHe Ta i1HTErpajbHE
yuciaeHHs QyHKUid 6aratbox 3MiHHUX. — XapkiB: XTYPE, 2002. — 440 c.

3. TessmeB A.Jl., Jluteun O.I'. Ta iH. Buma matemaTnka y npukiagax Ta 3agavax.
Y. 3. Iudepenuianbhi piBHAHHA. Paau. OyHKuii kKoMIuiekcHoi 3MiHHOT Onepariiiine YucieHHs. —
Xapkie: XTYPE, 2002. — 596 c.

HaBuajabHi nociOHUKK:

4. Hy6osuk B.IL., IOpuk LI. Buma matemaruka: HaBu. moci6uuk. — K.: Buma
mK.,1993.
5. Bonnapenko H.B., Otpamesceka B.B. Jliniiina anre6pa: Hapu. IlociOnuk. - K:

KHYBA, 2023 p., 180 c.

Koncnexkry jexuiii:

6. bonnapenko H.B, Otpamescrka B.B. AnaniTuuHa reoMeTpis: KOHCIIEKT JIEKLIH -
K. KHVYBA, 2022, 84 c.
7. bonnapenko H.B., Orpamescbka B.B. Uucnosi Ta ¢pyHkuioHanbHi paau. - Kuis:

KHYBA, 2024, 84 c.

30ipHuku 3aga4:
8. Hy6osuk B.II., FOpuxk I.I. 36ipauk 3aaa4 3 Bumioi marematuku. — K.: Buma mk., 2002.

MeToauuHi podoTu:

9. Kupnuenko A.A., Tepneupka K.B. Ta iH. AHamitmuHa reometpis. - Kuis:
KHVYBA, 2006. - 44 c.

10. bonnapenko H.B, Otpamescbka B.B., Kunumuuk O.0. AnaniTuuHa reoMmeTpis B

npoctopi. MeToauuHi BKa3iBKH, CaMOCTiHHI Ta KOHTPOJIbHI poOOTH 3 BUIIOi MaTtematuku - K.
KHVYBA, 2013, 40 c.

1. bounmapenko H.B., Haronkinma 3.1, IlactryxoBa M.C., Ileuyk B.Jl. Buma
MaTemMaThka. MeToAMYH1 BKa3iBKM Ta 3aBISHHS J0 BUKOHAHHS KOHTPOJIbHOI pobotu Nel mis
CTyIeHTIB cnemianbHocTeid 192 «ByniBHUIITBO Ta 1uBiIbHA imkeHepis» 1 193 «[eomesis Ta
3emueycTpiiy 3aouHoi popmu HaBuaHHs - K. KHYBA, 2019, 64 c.

12. bonmapenko H.B., Haronkina 3.1., Ileayk B./I., Axumi SI.M. Buma maremaTtuka.
MetonuyHi BKa3iBKM Ta 3aBIsSHHS 10 BUKOHAHHS KOHTPOJBHOI poOoTu Ne2 mist CTyIeHTIB
cnemiagbHOCTeN 192 «ByniBHUIITBO Ta IuBUIbHA iHXeHepis» 1 193 «I'eomesis Ta 3emueycTpiii»
3a04HOi (hopmu HaBuyaHHs - K. KHYBA, 2019, 48 c.

Indopmamiiini pecypeu:

http:/library knuba.eduua/ - biGmioreka KuiBChbKOr0  HaIliOHATBHOTO  YHIBEPCUTETY
OyIiBHHUIITBA Ta apXITEKTYpH.

https://org2 knuba.edu.ua/ — OcBitHiii caliT KHIBCHKOTO HAI[iOHATHLHOTO YHIBEPCUTETY
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http://library.knuba.edu.ua/

OyIIBHUIITBA Ta apXITEKTYPH.

http://www.dnabb.org — JlepkaBHa HaykoBa apXiT€KTypHO-OyziBenbHa O10/i0TeKa IM.
B.I".3a6onotHoro, M. Kuis, KontpakTosa 1., 4

http://www.nbuv.gov.ua — Hanionansna 616mioteka Ykpainu im.BepHancekoro, M. Kuis,
np. ['onociiBebkui, 3

http://www.library.gov.ua — JlepxaBHa HaykoBO-TexHI4Ha Oi0mioreka Ykpainu, M. KuiB,
ByJ. AHTOHOBMYA, 180.
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