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MeTta Ta 3aBAaHHs OCBiTHbHOI KOMIIOHETH

AHoTanis. Poboda mporpama MICTHTh BUTSAT 3 pOOOYOr0 HABYAIBHOTO IUIAHY, METY
BHUBUCHHS, KOMIIETCHTHOCTI, SIKIi Ma€ OMaHyBaTH 3100yBad, MPOrpaMHi pe3yJIbTaTH HaBUYaHHS,
3MICT KypCy, TEMAaTUKy NMPAKTUYHHUX 3aHATh, BAMOTH IO BUKOHAHHS 1HJMBIIYyaJbHOTO 3aBIaHHS,
IIKaJy OLIHIOBaHHS 3HaHb, BMiHb Ta HABUYOK 3/100yBaya, po3’ICHEHHS yCiX acleKTiB opraHizamii
OCBITHBOT'O TIPOIIECY MO0 3aCBOEHHS OCBITHHOT KOMIIOHEHTH, CIIMCOK HABYAJIbHO-METOJAUIHOTO
3a0e3meueHHs, JHKEpeNl Ta JITeparypd Ui MiATOTOBKHU JO MPAKTHYHUX 3aHSATh Ta BUKOHAHHS
IHIWBITyalbHUX 3aBJaHb. TakoX IporpaMa MICTHTh OCHOBHI ITOJIOXKEHHS IIOJO TOJITUKH
aKaJeMi4HOi J0OPOYECHOCTI Ta MOJIITUKHU BiIBIlyBaHHS ayJJUTOPHUX 3aHATH.

MeTa OCBiTHBOI KOMNOHEHTH — (popMmyBaHHS y MaiOyTHIX CIEIiamicTiB Ga30BHX
MaTeMaTHYHUX 3HaHb JUIA PO3B’SI3aHHA 3a4a4 Yy MpoQeciiiHiif MisIbHOCTI, BMiHb JIOTI4HOTO
MUCJICHHS] Ta MaTeMaTUYHOTO (HOpMyBaHHsS BUPOOHWYMX 3alla4, BHUXOBAaHHS (axiBIls, SKHMA
BOJIOIE K KJIACHYHUMH, TaK 1 HAWBOKIMBIIIMMH CY4aCHUMH MATEeMAaTHYHUMHU METOIaMH,
3MaTHOTO CaMOCTIMHO MiJBUINYBaTH CBOI (PaxoBi 3HAHHS, MaTeMaTHYHY KyJIbTypy, IIO B
MOIAJIBIIIOMY JIO3BOJISIE HOMY 3aCBOIOBATH CTICIIANIbHI JUCIIHILTIHY.

3aBaaHHsl OCBITHHOI KOMIIOHEHTH — MIArOTYBaTH 3/100yBadiB OCBITHBOTO CTYINEHS 0

MOJAJIBIIIOTO BUBYCHHSI OCBITHIX KOMIIOHEHT MPOQECiiiHOT MiArOTOBKH.

IIpepekBi3uTH: MIKIIBHUN KypCc MaTeMaTUKH (aiaredpa Ta MoYaTKu aHalizy, TeOMeTpis).

[Tocwanusa Ha CTOpiHKy CIICKTPOHHOI'O HaBYaAJIbHO-MCTOANYHOI' O KOMHJ’IeKcy
mucnururiag https://org2.knuba.edu.ua/course/view.php?id=1764

KoMnierenTHOCTI 3100yBa4iB 0OCBIiTHBOI IPOrpamMu, 1o GopMyOTHCS B pe3yJabTarTi
3aCBOECHHS OCBITHBOI KOMIIOHEHTH

Kon 3MicT KOMIETEHTHOCTI

InTerpajbHa KOMNETEHTHICTh

IK 3/1aTHICTh pO3B’SI3yBaTH CKJIA/IHI CHellialli30BaHl 3a7a4l y NpoQeciiiHiil AisIbHOCTI,
OB’ s13aHi| 3 HAQTOra30BOI0 rays3s3io.

3arajJbHi KOMIETeHTHOCTI

3K10 | 3paTHICTBH 3AilCHIOBATH O€3MeYHY AiSUIbHICTD.

daxoBi KOMIIETEHTHOCTI

CK9 3AaTHICTh PO3B’sA3yBaTH BUPOOHMYI Ta TEXHOJIOTIUHI 3a/1a4i 3 OypiHHS CBEP/IJIOBHH,
BUA00YBaHHS, TPAHCIOPTYBaHHsI Ta 30epiranHs HadTH 1 rasy.

CK11 3maTHICTS 3OIACHIOBATA TEXHOJOTIYHE 1 TEXHIKO-€KOHOMIYHE OIIHIOBAHHS
e(eKTUBHOCTI HOBUX Ha(TOra30BUX TEXHOJIOTIH 1 TEXHIYHUX MTPUCTPOIB.

IIporpamHi pe3yJibTaT 3100yBa4iB OCBITHBOI POrpamMu, M0 (pOPMYIOTHCH B
pe3yJbTaTi 3aCBOECHHS OCBITHHOI KOMIIOHEHTH

Kon IIporpamHi pe3yabTaTn

PH9 3acTtocoByBaTu 0a30B1 MOHATTS Ta METOAU (PyHIaMEHTAIbHUX 1 MPUKIAAHUX HAYK
JUTSL pO3B’sI3aHHS CTIEIllAIbHUX 3329 B HAPTOra30Biil 1HXKEHEDII.



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

IIporpama HaBYAJBHOI M CHUTLIIHA
Monayas 1
3microBHuii MmoxyJs 1. JliniiiHa anredpa Ta aHAJITHYHA TeOMeTpist

Tema 1.1. KomniiekcHi unciaa

Jlexuis 1. KommnekcHi uucna. AnreOpaidHa, TpUroHOMETpUYHa (HopMa KOMILJIEKCHOTO
yuca. J{ii Hax KOMIUIEKCHUMH YHCIIaMU B aJireOpaidHiil Ta TpuroHoMeTpuuHi Gopmi. Dopmyna
Myaspa.

IpakTuyne 3ansaTTs 1. BukoHaHHs Al HaJ KOMIUIEKCHUMH YHUCJIaMH B anreOpaidHiit
dopMi. 3HAXOHKEHHS TPUTOHOMETPUYHOI (OPMHU KOMIUIEKCHHUX YHUCENl Ta 300paKeHHs iX Ha
KOMIUIEKCHIH 1utomuHi. ITiiHeceHHs KOMIIJIEKCHOTO YHuciia JI0 CTeNeHsl. 3HaXOAKEHHs KOPEHIB 3
KOMIUICKCHUX 4YHcel. Po3KiamaHHS MHOTOWICHIB HAa MHOXKHUKHA HaJ TMOJIEM JIHCHHX Ta
KOMIIJIEKCHUX YHCIIA.

Jlekuisi 2. MHorowieHn Ta iX KOpeHi. 3HAXO/PKCHHS KOPEHIB MHOTowieHiB. Teopema
be3y. OcHoBHa Teopema anreopu.

IpakTuyne 3aHATTA 2. 3HAXO/KCHHS KOPEHIB 3 KOMIUIEKCHHUX uHcel. Po3knamaHHs
MHOI'OYJICHIB HA MHOYKHHUKH HaJl 110JIeM JIHCHUX Ta KOMIUIEKCHUX YUCIIA.

Tema 1.2. Marpuui. Cucremu JiHiiHUX aared0paiyHuX piBHAHb

Jlexuis 3. IlousarTs marpuui. OCHOBHI BUAM MaTpullb. BHU3HAUHUKHU APYroro, TpeTbOro
nopsiaky. BrnactuBocti Bu3HauHMKiB. MiHOpH 1 anreOpaiuHi JOMOBHEHHS. BU3HAYHUKN BUIIHMX
MOPSI/IKIB.

IIpakTnune 3anarTa 3. OOuucIeHHS BU3HAYHHUKIB JPYroro, TPEThOIO Ta BUIIMX
MOPSI/IKIB.

IpakTuyne 3anarTa 4. OOUNCICHHS BU3HAYHUKIB BHIIUX ITOPSIIKIB.

Jlexuia 4. /ii nan marpunsmu. OOepHeHa marpuils. EnemeHTapH! NepeTBOPEHHS HaJ
psAakamMu (CTOBIMYMKAMH) MAaTpPHUIll. 3aCTOCYBaHHS €JIEMEHTAPHHUX TEPETBOPEHB /10 3HAXOHKECHHS
o0epHeHOI MaTpuli [UIsi O0EpTOBUX MATPHIlb. 3HAXOMKEHHS OOEpHEHOI MaTpHIll uepe3
NpU€eIHAaHy MaTPUI0. MaTpu4Hi piBHSIHHSL.

IIpakTnyne 3aHATTS 5. BukoHaHHS onepauiil HaJl MaTPULIMU. 3HAXOIKEHHS 00EpHEHOT
MaTpHUIll METOJOM €JIEMEHTApHUX IEePETBOPEHb.  3HAXO/KEHHS OOEpHEHOI MaTpuill uepes
NpUETHAHY MaTPULIIO.

Jleknis 5. Cucremu IHIMHUX pIBHSHb Ta METOAM IX PO3B’S3aHHA: 3a JOIIOMOTOIO
o0epHeHoi MaTpuili, mpasuio Kpamepa.

IIpakTnune 3aHATTS 6. PO3B’s13yBaHHs CUCTEM JIIHIMHUX PIBHSHb MaTPUUYHUM METO/IOM,
3 BUKOpUcTaHHIM (popmyn Kpamepa.

Jlekuist 6. [lonsarrs panry marpuiii. Meton [Mayca. Teopema Kponekepa-Kanemi.

IIpakTnune 3auaTTa 7. O0unCIeHHS paHry MaTpulli. Po3B’s3aHHs cucTeM JiHIHHUX
PIBHSIHB 3a MeTosioM ["ayca.

Jlekuisi 7. Jliniitauii npoctip. Po3mipHicTs Ta 6a3uc niHiifHOTO mpocTopy. Teopema mpo
po3kiaz BekTopa 3a 6asucom. JIiHilHA 3a1€XKHICTh, HE3AJIEKHICTh BEKTOPiB. Po3kian BekTopa 3a
6azucom.

IpakTuyune 3ausarra 8. JliHiliHA 3aJIe)KHICTh, HE3AIEKHICTh BEKTOPiB. Po3kiaa BekTopa
3a 6asucom.

Jlekuis 8. ®yHnaMmeHTanbHa cucTeMa po3B’sI3KIB OJTHOPITHOI CUCTEMHU JIIHIMHUX PIBHSHb.
3aranbHUI po3B’A30K HEOJHOPIIHOI CUCTEMH JIIHIHHUX anreOpaidHuX piBHSIHb.

IIpakTnune 3aHATTA 9. 3HaXOKEHHS QyHIaMEHTAIbHOI CUCTEMH PO3B’SI3KIB
OJTHOP1AHOT CUCTEMH JTIHIHHUX PIBHSIHb. 3HAXOXKEHHSI 3araJIbHOTO PO3B 3Ky HEOAHOPITHOT
CUCTEMH JIHIHHUX anreOpaiyHuX piBHSHb.

Tema 1.3. EsreMenTH Teopii JiHiiiHMX onepaTopiB

Jlekuisn 9. JliniiiHuii omeparop. Marpuis JiHIAHOrO ormepaTopa. XapaKTepUCTUUHUN
MHOTO4JIeH MaTpulli. BiacHi uucina i BlIacHi BEKTOpH JIIHIKHOTO oreparopa.

Mpakruune 3auaTTa 10. 3HaX0HKEHHS BIACHUX YHCEN Ta BIACHUX BEKTOPIB MAaTPHIIb.
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3MicTOBHUI MOIYJIb 2. AHAJIITHYHA TeOMeTpis

Tema 2.1. BekTopHa ajreopa

Jlexuis 10. ITonstts Bekropa. JliHiiiHi oneparii Hax BekTopamu Ta ix BiactuBocTi. [lomin
BiJIpi3Ka y AaHoMy BigHomeHHi. CHcTeMH KOOpAMHAT Ha IUIOMIMHI Ta B mpoctopi. JlekapToBa i
HOJISIpHA CHCTEMH KOOPJIMHAT, 3BA30K MiX HUMHU. Hampsimui kocunycu. I[loain Bigpizka B 1aHOMY
BiHOMIEHH]1. [Tpoexkrii 1 iX BJIacTUBOCTI.

Ipakruune 3ansarra 11. Bexropu. [lii 3 numu. [loxin Biapizka y JaHOMY BiJHOIICHHI.
JekaproBa 1 mosspHa cucteMu KoopauHat. HampsimuHi kocunycu. [lominm Bizmpiska B AaHOMY
BigHOMmEHHI. [Ipoexiii.

Jlekniss 11. CkamsipHmii 100yTOK ABOX BEKTOPIB, HWOTrO BJIIACTMBOCTI 1 OOYMCIICHHSI.
Bekropuuii  100yTOK JABOX BEKTOpIB Ta HOro BIAacTUBOCTI. BekTopHmii J00yTOK B
KOOPJIMHATHOMY BHTJIAAI. MimaHuii 100yTOK, HOTO BJIACTHBOCTI. YMOBH KOMIUIAHAPHOCTI
BEKTOpiB. 3aCTOCYBaHHS MIILIAHOTO J00YTKY.

IpakTuyne 3ausaTTa 12. JliHiiiHI omeparii Hax BekTOpaMu. 3HAXOHKCHHS HANPSIMHUX
KOCHHYCIB BEKTOpa. 3HAXOJKCHHS CKaIAPHOTO, BEKTOPHOTO Ta MIIIAHOTO JOOYTKY JBOX
BEKTOPIB.

Tema 2.2. [Ipsima Ha muIomMHiI

Jlekuis 12. 3aranpHe piBHSHHA NpsAMOi. PiBHSAHHS MpsIMO1 y BiApi3Kax Ha ocsix. PiBHSHHSA
npsiMoi 3 KyTOoBUM KoedirieHTroM. KaHOHIUHE 1 mapameTpuyHe piBHSIHHS NpsAMoOi. PiBHSIHHSA
psSMO1, IO MPOXOAMTH Yepe3 ABi Touku. HopManbHe piBHAHHS MpsMoi. BincTanp Bif TOYKH 110
npsmoi . B’s3ka npsmux. KyT Mixk npsmMumu.

IIpakTnune 3ansarra 13.

Po3B’s3yBaHHs 3ajad Ha 3amMc pPIBHAHHS MNpsAMOi Ha IUIOLIMHI Yy PI3HUX BHJAX.
3Hax0/PKEHHS HAMPSIMHOTO Ta HOPMAJIHHOTO BEKTOpA B 3aJaHii mpsAMiil. YMOBH MapasienbHOCTI i
HEepHEHIUKYIAPHOCTI MpsIMUX. BijfcTanp BiJl TOUKH 10 IPSMOA.

Tema 2.3 Ilinommua B nmpocropi. Pi3Hi Buau piBHAHb MJIOIIMHA

Jlekuist 13. OcHOBHI BUI¥ PIBHSHB IUIOIIMHYU B IPOCTOPI. 3arajibHe PiBHAHHS IUIONIHMHH.
PiBHSIHHS MIOIIMHY Yy BiJpi3kax Ha ocsix. HopmanbHe piBHSHHS IUIOIIMHHU. BifgcTtanp Bil Touku
10 onHA. KyT MiX IionmHamMu.

IIpakTuune 3auaTTs 14. Po3B’s3yBaHHs 3a/1a4 Ha 3allyC PIBHSAHHS IUIOUIMHY 1O TOYI Ta
HOPMaJIFHOMY BEKTOPY. 3amUC PIBHSIHHS TUIONIMHU MO TPHOM TOYKaM. PO3B’s3yBaHHS 3a/1ad HA
3HAXOKEHHS BiICTaHi Bi TOYKH JIO IIJIOIIMHH.

Tema 2.4 IIpsima B npocTopi i pi3Hi BuaM ii piBHAHHSA

Jlekuisi 14. KaHoHiuHe piBHSHHA NpsAMOi B mpocTopl. PIBHAHHS MpsMOi, 110 NPOXOAUTH
yepe3 1Bl TOukd. [lapameTpuuHi piBHSAHHSA TNpsiMoi. BekTtopHe piBHSHHS npsMoi. PiBHSHHS
npsMoi, SIK MepeTWH ABOX IuiomuH. KyT Mk npsMumu. Binctanp Big TOYKH 1O TPSIMOI B
npoctopi. B3aemHe po3milieHHs NpsAMOi Ta MIIOHMIMHU B POCTOPI.

IIpakTnune 3anaTTa 15. 3anuc KAHOHIYHOTO PIBHSAHHS NPSIMOI 32 TOUKOIO Ta HAPSIMHUM
BEKTOPOM. PiBHSHHS NpsAMOi, 1110 MTPOXOJUTH Yepe3 AB1 Touku. [lepexin Bij piBHAHHS NPSAMOi, 1110
3aJaHa, K MMEePEeTUH JBOX IUIOMIMH J0 KaHOHIYHOTO PiBHSHHS mpsmMoi. Po3B’s3yBaHHS 3amad Ha
B3a€MHE PO3MIILLEHHS MPSIMOT Ta TUIOIMHH B IIPOCTOPI.

Tema 2.5 Kpusi aApyroro nopsiaky Ha nJiomuHi

Jlekuisi 15. 3aranbHe piBHSHHS KpHUBOi Apyroro nopsaaky. KaHoHiuHe piBHSHHS edjirca.
Kanoniune piBHsAHHS rinep6omu. KaHoHiuHe piBHSHHA TnapaGojiu. IX BJacTHBOCTI Ta
nocmikeHHss (opmu. [lpuBeneHHS 3arajdbHOTO pIBHSHHS KPHUBOI JPYroro TOPSIKY IO
KaHOHIYHOTO BUJY.

IIpakTnune 3auarTst 16. 3HaXOMKEHHS KAHOHIYHOTO DPIBHSHHS ejlirnca, rinepOoiu Ta
napaboId 10 BiTOMUM JESIKUM TlapameTpam. [IprBeeHHs 3aralbHOTO PiBHSHHS KPHBOI IPYyTroro
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HOPSIKY 10 KAHOHIYHOTO BUIY.

Tema 2.6 IloBepxHi Apyroro nopsaky

Jlekniss 16. 3arambHe pIiBHSHHS KpUBOi JApyroro mnopsaky. KaHoHIYHI piBHSIHHS
MOBEPXOHb JPYrOro MOPSAKY.

IIpaktuune 3ansarTa 17. KoHTposbHa poboTa 3 JiHIMHOI anreOpu Ta aHaTITUYHOT
reoMeTpii.

3microBHuUi Moayb 3. JludepeHniaibHe YncaeHHA PYHKIIA OQHi€l 3MiHHOL

Ta KiJIbKOX 3MIHHUX

Tema 3.1. UncsioBi mociaigoBHocTi Ta ix rpannmi. ®yHkuis giicHoi 3MinHoi. I'panus
i HemepepBHicTH QyHKNLIl AliicHOI 3MIHHOI

Jleknist 17. YucnoBi mHoxuHH. YucnoBi mpomikku. Oxkinm Touku. YwuciaoBa mpsiMma.
OyHKIIiS 0/HIET NiHCHOT 3MIHHOI, OCHOBHI O3HAauYeHHSI, criocoou ii 3amanHs. CkianeHa, ooepHeHa
¢dbyukiis. OcHOBHI eneMeHTapH1 GyHKII. YUCIoBI OCHiIOBHOCTI. MOHOTOHHI MOCIiOBHOCTI.
['panuis 4uCI0BOI MOCTIOBHOCTI Ta ii BinacTUBOCTI. Yncio e.

IIpakTuune 3auaTTa 18. OGUKCIEeHHS IPaHULb MTOCHTIIOBHOCTEH. 3HAXOMKEHHS TPaHUIb

byHK1ii. PO3KpUTTS AesIKUX HEBU3HAUYEHOCTEH.

Jlekuisn 18. I'panuns ¢yskmii. BrnactuBocti rpanuni ¢yskiii. OCHOBHI TeOpeMH PO
rpanui. [lepma i gpyra BU3HAYHI rpaHUIII.

Jlekuisi 19. OnHocTtoponHi rpanuii. HenepepBHicTh (yHKIIH B TOYIIl, HA BiAPI3KYy Ta Ha
inTepBani. Touku po3puBy pyHKIIT Ta X Kinacudikanis. BmactuBocti (yHKIINH HelepepBHUX Ha
BiZpi3Ky: Teopemu Beilepmrpaca ta bonbano-Komi. PiBHOMIpHa HenepepBHICTb.

IpakTnuni 3ansarra 19. 3acrocyBaHHs NepuIoi Ta APYyroi BaXJIMBUX IPaHULb Ta iX
HACJIJIKIB 10 o04KcIeHHs rpaHullb GyHKii. JocmimxeHHs QyHKIIA Ha HETIEPEPBHICTh B TOYIIL.
3Hax0/KEHHS TOUOK po3puBY (DYHKIIIH Ta BU3HAUEHHS 1X XapakTepy.

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

Jleknist 20. O3naueHHs noxigHoi. ['eoMerpuynuii Ta (Hi3UYHUE 3MIiCT moxigHOI. 3amadi,
10 MPHUBOJATH 10 MOHSATTS MoxiaHO1. [ToXiHI Bil OCHOBHUX €JleMEHTapHUX (PYHKIIIN, TaOIUIIs
HOXI1/THUX.

Jlekuis 21. IlpaBuna o6uncnenHs noxiauux. [loxiaHa BiJ cKiIaneHOl PYHKIIII.

Ipaktuune 3anarTa 20. IloxigHi Aedkux eneMeHTapHUX QYHKUIH. OOuucieHHs
noxigHoi ckiaaeHoi ¢pyHkuii. [loxigHa o6epHEeHOT 1 TOKa3HUKOBO-CTENIEHEBO1 (QYHKIIII.

Jlexuis 22. Jlorapudgmiune nudepenuiroBanHsa. [udepenumian  ¢yHkuii, i#oro
reOMETpUYHUN 3MicT. [HBapiaHTHICTH QopMH mepmioro AudepeHuiaga. 3acTOCyBaHHS
mudepeHiianiB 10 HabIMKeHUX 00UHCIIEHb.

IIpakTnune 3anarTsa 21. ['eomeTpruyHmil 3MicT NOX1AHOI. PIBHSHHS TOTHYHOI 1 HOpMaJI.
[ToxigHa ¢yHkUii 3agaHoi HesBHO 1 mapamerpuuHo. IlonsaTTs audepenuiana. HaOmmxkeni
00uHrCIeHHs 3a TOOMOror0 AudepeHIriaia.

Jlexuis 23. TIloxigui 1 nudepenmianum Bummx nopaakis. @dopmyna JlelOHina.
JudepenuiroBanHs (QyHKIIN 3aJaHUX HESIBHO 1 B MapaMeTpuyHoMY BUrJIsiil. OCHOBHI T€OpeMH
T epeHIiaTbHOTO YUCICHHS.

IpakTnune 3anarra 22. [loximui 1 JgudepeHUiany BUIIMX HopsakiB. Popmyna
Jleii6Hina. IToxiaHi Apyroro nopsaky GpyHKIT 3a1aHO01 MapaMeTpUYHO.

Jlekuis 24. Teopemu @epma, Pomns, Jlarpanxa, Komri. [IpaBuio Jlomitans.

Ipaktuune 3auarTa 23. 3acrocyBanHs TeopeM Pomns, Jlarpamxka, Kom, mpasuia
JlomiTans.

Jlexuis 25. JIokanbHUN MakCUMyM Ta MiHIMYM (yHKIii. MakcumyMm Ta MiHIMYM QyHKIIT
Ha BIIPI3KY.

Ipaktuyne 3aHATTA 24. 3HAXO/PKEHHS JIOKAJBHUX Ta TIJIOOAJBHUX EKCTPEMYMIB
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byHKIII.

Jlekniss  26. JlocmimxkeHHss (YHKIIA 3a JOMOMOTOK TMOXITHUX (MOHOTOHHICTB,
eKCTpEeMyMH, HaiOinbine i HaMEHIIE 3HA4YeHHs (YHKIi, BUMYKIICTh BrOpy Ta BHH3, TOUYKH
NEPETUHY, aCUMIITOTH ).

IpakTuune 3anarra 25. JlocmikeHHS QYHKITINA.

Jlekuist 27. [ToOynoBa rpadika ¢yHKIii.

IpakTuune 3auaTTa 26. [lo0ynoBa rpadikiB GpyHKIiH.

IpakTuyne 3auaTTs 27. [To6ynoBa rpadikiB GyHKITIH.

Tema 3.3. ®ynkuii KiiibkoX 3MiHHMX. lu(epeHuianbHe YncaeHHsT PyHKIIT KiJIbKOX
3MIHHMX

Jlekuisi 28. O3nauenHst GyHkii ABoX (O6ararbox) 3MiHHHX. [ 'eoMeTpuyHa iHTEpHpeTaris
¢ynkuii ABOX 3MiHHMX. BHYTpimHI 1 rpaHuuHi Touku obnacti. I'panuns GyHKHii ABOX 3MIHHUX,
HernepepBHicTh GyHKIIT 1BOX 3MiHHUX. [ludepeniiroBanas QyHKIIT KITbKOX 3MIHHUX. YacTHHHI
noxiaHi. [lpupict ¢pynkuii aBox 3minHuX. [ToBHu# nudepenmian.

Jleknisi 29. CkmaneHa QyHKIIS KUTbKOX 3MiHHUX. [HBapiaHTHICTH (opMHU mepiioro
mudepermiana. [loBHa moxigHa 1 moBHUH mudepenmian ckimagaeroi ¢yakmii. Iloxigai 1
nudepeHIiany BUIUX MOPSAAKiB. Teopema Mmpo MimaHi moxXijaHi. PIBHSHHS JOTHYHOI TUTONIUHY 1
HOpPMAJTi JIO TIOBEPXHI Y BUTIAAKY SIBHOTO 1 HESIBHOTO 33J]JaHHS TIOBEPXHI QYHKITIEIO JBOX 3MIHHUX.
[Toximui i Audepeniiany BUIUX nopsiakiB. Mimani noxigHi. [Toxiani HesBHOI ¢yHKIiil. JloTHyHa
TUTONIMHA 1 HOPMaJh JI0 TIOBEPXHI.

IIpakTuyne 3ansarTa 28. HenepBHicTh Ta NOX1AHI PYHKIIH TEKUITEKOX 3MIHHUX.

Jlekuis 30. Jlokanbauii exctpemyM QyHKIii 7BoX 3MiHHUX. HeoOXiaHi 1 1OCTaTHI yMOBU
ICHYBaHHS JIOKQJILHOTO eKCTpeMyMy (pyHKIIT ABOX 3MiHHMX. HaiiOinbpme 1 HaliMeHIIe 3Ha4eHHS
¢byHKIIi1, HETIEpEPBHOI B 3aMKHEH1#1 0OMekeH1i 001acTi. Y MOBHHM €KCTPEMYM.

Mpakruune 3aHaTTa 29. JlokanpHuii ekcTpemyM (yHKIIT IBOX 3MiHHHX. YMOBHHUU
eKCTpeMyM. 3aCTOCYBaHHS MOBHOTO JudepeHiiany A0 HaOIuKEeHUX 00YHCIEHb.

IpakTuuyne 3anarra 30. KonrponeHa poGorta Ha Temy ““JludepeHIiianbHe 4YuCICHHS
byHKIi# 0HIT Ta JEKUTBKOX 3MIHHUX .

Moayas 2
3MmicToBHUIT MoAy.ab 4. IHTerpasbHe YncjaeHHs GpyHKUII oAHI€T 3MiHHOI.
Ju¢epeHuiajibHi piIBHAHHA

Tema 3.1. HeBu3nauenuii interpan

Jlexuis 31. IlepsicHa ¢ynkuii. HeBu3nauenuil iHterpan i ioro BimactuBocTi. TaOmuis
OCHOBHHUX 1HTerpaiiB. OCHOBHI METO/AM IHTETPYBAHHS: METOJ 0€3M0CepeTHBOr0 IHTErpyBaHHs,
METO/1 3aMiHU 3MIHHOI Ta IHTETPYBaHH: 3a YaCTUHAMH.

Ipaktuune 3ausarra 31. OOuMCIEeHHS HEBU3HAUYEHHMX IHTETpalliB Oe3MmocepeHbo,
METOZIOM  3aMiHM  3MiHHOi, a0o BHeceHHs (GyHKUIi TiA  3HAaK  JAudepeHiiany.
Mertopn iHTerpyBaHHS YaCTHHAMHU.

IIpakTuyne 3auaTTA 32. 3aMiHa 3MIHHOT 111 3HAKOM HEBHU3HAUEHOI'O 1HTErpaa.

Jlekuist 32. [nTerpyBanss ApoO0BO-pallioHadbHUX QYHKLINA. [HTErpyBaHHS IeIKUX KJIaciB
TPUTOHOMETPUYHHX (PYHKIIIH.

IIpakTuune 3anarTa 33. 3HaxoMKEHHS IHTETpaliiB Bil JpoOOBO-palllOHATILHUX (PYHKIIIH.
3HaxO/PKEHHs IHTErpasliB BiJl JESKUX KIIACiB TPUTOHOMETPUYHUX (YHKIIIH.

Jlekuist 33. [nterpyBanHs 61HOMIanbHUX JU(EpEHIIIaTiB.

Jlexuis 34. [HTerpyBanHs JeSKUX 1ppalliOHaILHUX BHPA3iB.

IIpakTnune 3anATTa 34. 3HaXO/KEHHS IHTETPaJIiB BiJ O1HOMIATbHUX AUQEpPEHITiaNiB.

3HaxO/PKEHHS IHTeTrpasliB BiJl IESKUX ippallioHaTbHUX (DYHKITIH.

Tema 3.2. BusHauennii interpaj. 3acTocyBaHHsI BU3HA4YEHOI0 iHTerpaJjia
Jlekuisi 35. O3HaueHHA Ta yMOBM ICHYBAaHHSI BH3HAUYE€HOIO iHTerpaiay. l'eoMeTpuuHMii
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3micT. BrmactuBocti BuzHaueHoro inrerpainy. @opmyna Helorona-JleiiOHima. 3amina 3MiHHOI Ta
IHTETPYBAaHHS YaCTUHAMH Y BU3HAYCHOMY 1HTETpaJIl.

Ipakruyne 3anarra 35, OOuMcieHHs BH3HAUEHWX iHTerpaniB. OOuuMCIIEHHS
BU3HAYCHOTO 1HTETPay METOJOM 3aMiHU 3MIHHUX 1 IHTETpyBaHHS YaCTHHAMHU.

Jlekuis 36. OGuucieHHs IO IUIOCKUX (Iryp B IEKapTOBHX, MOJSIPHUX KOOPAWHATAX 1 B
napameTpuaHoMy BUTIsiAil. OOYHCICHHS TOBXXKWHY JAYTH B JICKAPTOBUX 1 MOJSAPHUX KOOPIUHATAX
1 B MapaMeTpuYHOMY BUTIISIL.

IpakTuyne 3anaTTss 36. OOuMCICHHS TUIONT IUIOCKMX (Iryp B JCKapTOBIH, MOJSPHI
cucTeMax KOOpJMHAT 1 B mapaMeTpuaHoMy BUTIIAAl. OOUYHCICHHS TOBKUHU AYTH B JIEKAPTOBIH 1
MOJISIPHIA CHUCTEM1 KOOpMHAT.

Jlekuis 37. OGuncnenHs o0’eMy Tijla 1O BiIOMHM IUIONIAM KHOTO MOMEPEYHUX IMEpepisiB.
OOGuwucIIeHHs TUIOII TOBEpXHI Ta 00’ €My TiJIa 00epTaHHs.

CraTruHi MOMEHTH, KOOPAMHATH IICHTPY Baru 1 MOMEHTH 1HEPIIii Ayrd TUIOCKOI KPUBOT Ta
IJI0CKOT irypH.

IpakTuyne 3anarra 37. OOumcneHHS O00’eMy Tila 3a TOMEPEYHHM IEPEPI3OM.
OOGuwuciieHHs 00’ €My 1 IO MOBEPXHI Tija o0epTaHHS.

Tema 3.3. HeBaacHi inTerpajau

Jlexkuisn 38. Hesnacui inTerpanu I poay Bin oOmMexxeHHX (YHKLINH MO HEOOMEKEHOMY
npomMixkky . JloctaTHi o3HaKM 30DKHOCTI 1 PO30KHOCTI HEBIACHHMX iHTEerpaiiB | pomay Bix
nonatHiX QyHkiii. AGCOMIOTHA 301KHICTb.

Jlexuis 39. Hesnachi interpamu Il poxy Bin HeoOMexeHMX (YHKLIA 1O 0OMEXEHOMY
Bifpi3Ky. JlocTaTHi 03HaKU 301KHOCTI 1 po301KHOCTI HeBlacHuX iHTerpamiB Il poxgy. AGcomtoTHa
301KHICTB.

IpakTukrnyne 3anarTa 38. O0uncIeHHS HEBIACHUX IHTErpalliB MEPIIOro Ta APYroro
pony. JlochimKkeHHsT HEBJIACHUX 1HTETpalliB Ha 301KHICTb.

Tema 3.4. Indepennianbui piBHAHHS

Jlekuisn 40. [udepenmianbhi piBHsAHHA [-ro mopsaky. 3amadi, MO HOPUBOIAATH [0
nudepeHianbHuX piBHAHb. OCHOBHI TMOHSATTA Ta o3HavyeHHs. [lonme HampsMKiB, 130KITiHU.
Teopema icHyBaHHS Ta €IUHOCTI po3B’s3Ky 3amaui Komri. JludepeHuianbHi piBHSHHS 3
B1JIOKpEMJICHUMHU 3MIHHUMH.

IIpakTnune 3ansarra 39. 3agaui, M0 NPUBOAATH 10 AMdepeHuiaabHUX piBHAHB. [lone
HaNPSIMKIB, 130KJI1HU. PIBHSHHS 3 BITOKPEMJIEHUMH 3MIHHUMH.

Jlexuis 41. OnHopiaHi qudepeHumianbHi piBHAHHA. JIiHINHHI AudepeHLianbHi PiBHIHHS.
Merton . bepuymni 1 Merox Bapiarmii goButbHOI ctanoi. PiBusHHs 1. Beprysmmi. PiBHsHHS B
NOBHHUX JU(epeHIiianax.

IIpakTnune 3ansarra 40. OgHopiaHi nudepeniianbHl piBHAHHSA. JIiHINHI TudepeHianbH1
piBHsHHS. PiBHsHHA [. Beprysuni. PiBHsAHHS B mOBHUX TudepeHIianax.

Jlexuis 42. JludepennianbHi piBHSIHHS BUNIMX MOPSAAKiB. Teopema iCHYBaHHS 1 €IMHOCTI
PO3B’SI3KY.

Jlexuis 43. /ludepeHuianbHi piBHSHHS BUIIUX MOPSAKIB, IO JOMYCKAIOTh 3HIKEHHS
HOPSAKY.

IIpakTnune 3anarTa 41. J[udepennianbHi piBHIHHS BUILKUX HOPSAAKIB, 110 JOMYCKaIOTh
3HWKEHHS MTOPSIKY.

Jlexuisi 44. JliniiiHi ogHOpiAHI nudepeHIiaibHI PIBHAHHS BUIIUX MOPSAIKIB 31 CTAIUMHU
Koe]ilieHTaMH.

IMpakTuyne 3anarTs 42. JIiHiHI 0qHOPIAHI AU(EPEHITIANBHI PIBHSIHHS BUIIUX MOPSIKIB
31 cTaJIMMU Koe(illieHTaMHu.

Jlekuist 45. JliniiHI HeOqHOPIAHI AUQepeHIianbHl PIBHIHHS 31 CTATUMHU Koe(ili€eHTaMH 3
CHeliaJbHOIO MPABOI0 YAaCTUHO Ta 3 IOBUIBHOIO MPABOIO YaCTHHOIO (MeTo Jlarpanxka).

IIpakTnune 3ansarra 43. JliHiiiHI HEeOAHOPIAHI AMQEpeHIianbHl PIBHAHHSA 31 CTAIUMU
Koe]illieHTaMH 3 CHELiaJIbHO0 MPABOI0 YaCTHHO Ta 3 JIOBUIBHOIO MPABOIO YaCTHUHOIO.
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Jlexuis 46. HopmanbHi cucteMu JiHIHHUX IU(pEpeHIliaIbHUX PIBHAHD Ta PO3B’SI3aHHS X
METOIOM BHKJIFOUCHHS.

IpakTuune 3aHaTTs 44. Po3B'I3aHHsA JiHIHHUX OJHOPITHUX CHCTEM 31 CTAIUMHU
Koe(dirieHTaMu METOI0M BUKJTFOUCHHSI.

Ipakruyne 3auarTa 45. KontponbHa poborta Ha Temy “IHrerpanu ta mudepeHmianbHi
PIBHSIHHS.”

InpuBinyanbHi 3aBIaHHS 32 3MICTOBHUM MOJIyJIEM: THIIOBAa PO3paxyHKOBa poOota Neb
«/IndepeniianbHi piBHIHHS.

3microBHuii Moayab 5. KpaTHi, KpUBOJIiHilHI Ta IOBepXHeBi iHTerpaJm.
EnemenTtu Teopii moss.
YucaoBi Ta PyHKIIOHAJIBHI PSAH

Tema 4.1. Iloasiiini i moTpiiiHi inTerpaau ra ix 3acTocyBaHHA

Jlexuis 47. Ilonsiitnuii inTerpan. OCHOBHI MOHATTS Ta O3HAYEHHS. YMOBHU iCHYBaHHS Ta
BJIACTUBOCTI MOJBIMHMX 1HTerpaiiB. OOYMCICHHS IMOJBIMHOIO iHTErpajga B JCKApTOBUX Ta
NOJSIPHUX CHUCTEMax KOOpAMHAT. 3aMiHa 3MIHHUX Yy MOJBIHHOMY iHTerpami. 3acTOCYBaHHS
MOABIMHOTO 1HTErpaa.

IpakTuyne 3anATTs 46. OOUUCICHHS TOJBIHOTO iHTETpaly B IEKApTOBii 1 MOISAPHIN
cucteMi koopawHaT. OOYHCICHHS IUIOMII 1 Macu IUIOCKOro Tina. OOYMCIEHHS MOTPIHHOTO
1HTerpasa B JeKapTOBiH, IMIIHAPUYIHIHN 1 chepruHiil cucTeMax KOOpAUHAT.

Jlekuis 48. [Torpiiinuii inTerpan. OCHOBHI MOHSTTA Ta O3HAUYEHHS. YMOBHU ICHYBaHHS Ta
BiactuBocTi. O0uncnenHs. Llwninapuyna i cepudHa CUCTEMH KOOPAMHAT. 3aMiHa 3MIHHHX.
3acTocyBaHHs.

IpakTuyne 3anarta 47. O0unciacHHs 00’ €My, MacH, IIEHTPa Mac MIPOCTOPOBOTO TiJia.

Tema 4.2. Kpuouiniiini interpaan

Jlekuisn 49. Kpusominiiiauii iaTerpan 1-ro poay. OOuuciIeHHS Ta BIIACTUBOCTI.
OOuncneHHsT JTOBXHHU Ta MacH IUIOCKOI KpuBOi. MexaHiuHI 3aCTOCYBaHHS KpPUBOJIHIIHOTO
iHTEerpaty.

KpuBominiitauii  interpan 2-ro poay. BmactuBocti 1 oOumcnenns. ®Dopmyna
Octporpaacekoro-I'pina. O6uncieHHs poOOTH 3MIHHOI CHIIH.

Ipaktuune 3ausarTa 48. OOuucieHHs KPHUBOJNIHIMHOTO iHTErpany 1-ro poxny.
OO0uucieHHs TOBXUHH 1 Macu MI0cKoi nyru. OOUnCIeHHs] KpUBOJIHIHOTO 1HTErpaty 2-T0 poay.
3HaxX0KEHHSI POOOTH 3MIHHOI CHIIH.

Tema 4.3. IloBepxHeBi inTerpanu. Einementn Teopii moss

Jlexuis 50. ITosepxuesi inTerpanu I ta Il poxy. BnactuBocti Ta o0uncinenns. ®opmyna
Octporpaacekoro-I'aycca. ®opmyna Crokca. CkansipHi Ta BEKTOPHI MOJIsl. ['pagieHT CKaIpHOTO
nons. Iloxinna 3a HampsMkoMm. IIOTiK, HIUPKYNALis, JUBEPreHLis, POTOp BEKTOPHOIO MOJIS.
®opmyna Octporpanacbkoro-I'aycca. ®opmyna Crokca.

Ipaktnune 3ansarTss 49. OOuucineHHs mnoBepxHeBuX iHTerpaniB I Tta I pony.
Po3B’a3yBanHs 3a/1a4 3 TEOPii MOJSL.

Tema 4.4. Uncsiosi psaan

Jlekuii 51. OcHOBHI MOHATTS Ta O3HAYEHHS 4YWCIOBHX psAiB. HeoOxigHa ymoBa
30ikHOCTI. JlocTaTHa ymoBa po30OiKHOCTI. BractuBocTi umcinoBux psiaiB. JlocTaTHi o3HaKH
301KHOCT1 3HAKOJOJATHUX PpAiB (MopiBHAHHSA, [’ Anambepa, pajukanbHa Ta iHTErpajibHa O3HAKa
Kormmi).

IpakTuuni 3ansarra 50. JochipkeHHS 3HAKOJOAATHUX PSAIB Ha 30DLKHICTH 3a
JIOTIOMOTOI0 JIOCTaTHIX O3HaK (mopiBHsHHA, JI’Anmambepa, paiukaibHa Ta IHTErpajibHa O3HaKa
Kormi).

Jlekuisi 52. 3nakonouepenti psau. O3xaka JleitOnina. 3Hako3MiHHI psau. AOCOIOTHA 1
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YMOBHA 301KHICTb.
IpakTuyne 3auaTTs 51. 3acTocyBanHs o3Haku JIeHOHIIA 70 3HAKOMIOYEPETHUX PSIIB.

Tema 4.5. ®yHkuionaabHi paau

Jleknii 53. ®ynknionaneHi psiau. OCHOBHI MOHATTS Ta 03HAa4YeHHs. PiBHOMIipHA 301KHICTD.
O3naka BeiiepmTpacca. BiactuBocTti piBHOMIpHO 301KHUX PSIIIB.

Jlexuis 54. Crenenesi psau. Teopema Abens. [HTepBai Ta paaiyc 301KHOCTI CTEIIEHEBOTO
psany. Psgu Teiimopa ta MakiopeHa. 3acTOCYBaHHS CTEINEHEBUX PsIiB 0 HAOJIMKEHOTO
004YMCIICHHS IHTErpajiB Ta po3B'sA3aHHsA NU(eEpeHIiaTbHUX PiBHSIHD.

IIpakTU4yHe 3aHATTA 52. 3HaX0KEHHS pajiyca Ta 007acTi 301)KHOCTI CTEIMEHEBUX
psaniB. Posknananus QyHKIIH y CTEIEHEBUN PSA.

Jleknisi 55. Psagu ®yp’e. I'apmoniuni konuBaHHsA. Tpuronomerpuunuii psg Dyp’e.
Teopema [lipixie (moctaTtHs ymMmoBa noganus GyHkii uepes ii psa @yp’e).

Psn ®@yp’e nnsg napHux 1 Hemapuux ¢yHKIiH. Posknan B psag @yp’e GyHKIT 7OBUIBHOTO
nepiony. 300paxkeHHs HenepiognyHoi GpyHKii psimom Dyp’e.

Ipaktuyne 3auaTTa 53. OOuncienHs koedimieHTIB 1 3amuc psagy Dyp’e mug pizHUX
BHUIIAJIKIB 3a/1aHHS (QYHKIII.

IpakTnune 3auaTTa 54. OOuncneHHs: koediuieHTiB 1 3amuc psagy Pyp’e mig pi3HUX
BHUIIAJIKIB 3a/1aHHs (QYHKIII.

IIpakTuune 3anarrta 55. Kontponbaa podora Ha Temy “Teopist mosst Ta psian’.

InpuBinyanbHi 3aB1aHHA

Moayas 1

Konmponsna poooma 1. Enementu niniiHOi anreOpy Ta aHATITHYHOI T€OMETPIi.

3MicCT 3aB/IaHb 1HIUBIAYaIbHOI pOOOTH: 3HAXOKEHHS MHOTOWICHA BiJl MaTPUIIL;

PO3B’S3aHHA MATPUYHHUX PIBHSAHB;, 3HAXO/KECHHS BH3HAYHUKA; DPO3B’SI3aHHS CHCTEM
JTHIAHUX PIBHSAHB;, 3HAXO/DKEHHS (PYHIAMEHTAIbHOI CHCTEMH pO3B’S3KIB; 3aBJaHHS Ha
CKaISIpHUI;, BEKTOpHHIA a00 MimaHuii NOOYTKHM; 3a/7ada Ha CKJIAJaHHS DIBHAHb TNpsAMOi Ha
IUIOILMHI; 33/1a4a Ha CKJIQJAHHs PIBHSAHHSA IUIOIMHM a0 NpsAMOi B IPOCTOPI.

Konumponvna poooma 2. ludepenuianbae yuciaeHdss GyHKIIN OHIET 3MIHHOI.

3MicT 3aBAaHb I1HAWBIAYaJbHOI POOOTH: 3HAXOJUKEHHS TPaHUIb IOCIiAOBHOCTEH,
3HaXOJ/PKEHHS TPaHUIlb (PYHKIIIH, 3HAXOKEHHS TpaHULb (YHKIIH 13 3aCTOCYBaHHSAM IEpPILO] Ta
JIpyroi BaXJIMBOI TpaHMIN, 3HAXO/PKEHHS NOXiMHOI (YHKIN, 3acTOCyBaHHS MOXiIHOI [0
JOCTIKEHHS (DYHKIIIHN.

Bumoru no odopminenns. [HauBigyansHa po6oTa MOBUHHA OyTH BUKOHaHAa B OKPEMOMY
30IIUTI Ta 3/1aHa B TEPMIH BKa3aHUM BUKJIATaueM.

Mopnyas 2

Koumponena poéoma 1. IuterpaibHe 4YHCIeHHS (yHKIIM oxHI€T  3MIHHOI.
JudepenuianpHe ynciaeHHs QyHKIIA JBOX 3MIHHUX.

3MicT 3aBJaHb J0 KOHTPOJBHOI POOOTH: 3HAXO/JKEHHS HEBM3HAYEHMX I1HTErpaiB,
3HAXO/[KEHHSI BU3HAYCHHUX 1HTETPATiB; 3HAXOIKCHHS HEBJIACHUX 1HTETPAIIB MEPIIOTO Ta IPYroro
POAY; 3HAXO/DKEHHS YaCTUHHMX MOXIAHUX (YHKIIT IBOX 3MIHHMX; 3HAXO/KEHHs AudepeHIianiB
NEPIIOTO Ta JPYTOTO MOPAIKY (QYHKIINA ABOX 3MIHHHX; 3HAXOJKCHHS JIOKAJTHHOTO EKCTPEMYMY
GyHKIII 1BOX 3MIHHHX.

Konumponvna poooma 2. Kpatni, KpUBOJIHIIHI Ta MOBEpXHEBI iHTerpanm. EnemenTn
Teopii nmonsa. Yucnosi Ta pyHKIIOHATIBHI PN,

3MICT 3aBIaHb J0 KOHTPOJBHOI POOOTH: 3HAXOKEHHS TMOABIMHUX Ta TOTPIMHHUX
IHTETpajiB; 3HAXO/XKCHHS KPUBOJIHIMHUX 1HTErpaliB MEPIIOro Ta APYroro poiay; 3HAXOIKEHHS
MOBEPXHEBUX IHTErPAJiB, JOCIIKEHHS 3HAKOJOJATHHUX PSIIB Ha 301KHICTH; JOCTIIHKCHHS
3HAKOMOYEePEAHUX PsAiB Ha 301KHICTH;, 3HAXO/KEHHS 00JacTi 301KHOCTI CTENEHEBUX DSIIiB;
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poskiaganns ¢pyHkuii y psan Telnopa, Makinopena.

30MINTI Ta 3/1aHa B TEPMiH BKa3aHUI BHKJIATaueM.

Po3noain roann camocTiitHoi podoTH 3100yBayiB

Bumorun no odopmienns. KontponsHa poboTa moBuHHa OyTH BHKOHAHa B OKPEMOMY

Ne Ha3zBa camocTiiitHOI po0oTH KinekicThs roagun
Monayns 1 JIeHHA 3a04YHa
1. OmnpairoBanHs TEKCTY KOHCTIEKTY JIEKITIH 15 35
2. ITinroroBKa 10 MPaKTUYHUX 3aHATH 20 40
3. [TiazroroBKa 10 KOHTPOJIBHUX POOIT 20 25
4, ITinroroBKa 10 eK3aMeHy 20 55
Pazom 75 145
Monayinb 2
1. OrnpaitoBaHHsI TEKCTY KOHCIICKTY JICKITIH 13 30
2. [TinroToBKa 10 MPaKTHYHUX 3aHSThH 13 30
3. ITinroroBKa 10 KOHTPOJBLHUX POOIT 10 20
4. [TigroroBka 110 3aJiky 10 30
Pazom 46 110

MeToau KOHTPOJIIO T OL[iHIOBAHHSA 3HAHb
3aranpHe OIIHIOBAHHS 3/1IHCHIOETHCS Yepe3 BUMIPIOBAHHS pe3yNbTaTiB HaBYaHHA y hopMi
MPOMDKHOTO (MOJIYJIBHOTO) Ta MiJICYMKOBOTO KOHTPOJIO (3a1iK, 3aXHUCT IHAUBIAyaIbHOI poOOTH
TOII0) BiAMOBIZHO IO BUMOT 30BHIIIHBOI Ta BHYTPIIIHBOI CHCTEMH 3a0€3MeUeHHS SIKOCTI BHIOT
OCBITH.

[MoaiTuka moa0 akageMivyHOI 100POYECHOCTI

Texkctn iHAMBiNyanbHUX 3aBOaHb (B T.4. Yy pasi, KOJIM BOHH BUKOHYIOThCS y (opmi
npe3eHTaliil abo B iHIIKX (QopmMax) MOXYTh MEPEBIPATHCH HA Iariar. s miiei 3axucrty
1HIMB1TyaJIbHOTO 3aBJaHHsI OPUTIHAIBHICTh TEKCTY Ma€e ckiaaatu He meHIne 70%. BukimtodenHs
CTAaHOBJIATH BHUIMAJKW 3apaxyBaHHs nyOnikauii 3700yBauiB y MaTepiajiax HayKOBUX
KOH(EpeHIIisX Ta IHIIUX HayKOBUX 301pHUKAX, K1 BXK€ IPOMIIIN NEPEBIPKY Ha Ijariar.

CrniucyBaHHS MiJ yac TECTyBaHHS Ta IHIIMX ONUTYBaHb, SKi MPOBOJAATHCS Yy MUCHMOBIH
¢dopmMi, 3a00poHeEH] (B T.4. 13 BUKOPUCTAHHSIM MOOUIBHMX J€BAiCiB). Y pa3i BUSBIECHHS (akTiB
CHHCcyBaHHA 3 OOKy 3700yBaua BiH OTpUMYe€ 1HIIE 3aBJaHHS. Y pa3i NOBTOPHOTO BHSBIICHHS
NIPU3HAYAETHCS TOJTATKOBE 3aHATTS UIS IPOXOKEHHS TECTYBaHHSI.

IosiTuka 00 BiABiNYBaHHA
3n00yBau, SKMA TPOMYCTHB ayJUTOPHE 3aHATTS 3 TOBAXHMUX IPUYUH, Mae
NIPOIEMOHCTPYBATH BUKJIAIady Ta HAJaTH 10 JEeKaHaTy (aKyJIbTeTy JOKYMEHT, SIKHH 3acBiIdye
1l TPUYUHH.
3a 00’eKTUBHUX HpHUYUH (XBOpoOa, MDKHApOJHE CTa)XXyBaHHs, HAayKOBa Ta HAayKOBO-
NpakTU4YHA KOH(epeHMis (KpyIauil CTT) TOIIO) HaBYaHHS MOXe BiJOYBaTHCh B OH-JaiH (opmi
3a MOTO/KEHHSM 13 KEPIBHHKOM KYPCY.

MeToau KOHTPOJIIO
OcHoBHi ¢opmu ydacTi 3100yBayiB y HaBYaJIbHOMY ITPOLIECI, L0 MiJIATaI0Th TOTOYHOMY
KOHTPOJIIO: BUCTYIT Ha MPAKTHYHHX 3aHITTAX; JOMOBHEHHS, OTIOHYBaHHS 0 BHUCTYITY, PEIICH3Is
Ha BHCTYI; Y4YacThb Y JMCKYCISIX; aHali3 MeplIoJUKepes; MUCbMOBI 3aBIaHHS (TECTOBI,
IHIUBIAYyalbHI poboTH y popmi pedepaTiB); Ta 1HIII MUCbMOBI POOOTH, OPOPMIIEHI BIANOBITHO
no Bumor. KokHa Tema Kypcy, IO BHHECEHa Ha JIEKIiHHI Ta TMpakTHYHI 3aHATTH,
BINpallbOBYyeThC 3100yBayamMu y Till um 1HmINA ¢Gopmi, HaBedeHi Buimie. OOO0B’sI3KOBa
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HPUCYTHICTb Ha JEKIIHHUX 3aHATTAX, aKTUBHICTb BIIPOJIOBIK ceMecTpy,
B1JIBIIyBaHHSI/BIIMIPAIIOBAaHHSl yCIX ayJAMTOPHUX 3aHATh, BHUKOHAHHS IHIIMX BHIIB pOOIT,
nepea0avueHuX HaBUYAIbHUM IJIAHOM 3 Ii€T JUCIUILTIHY.

[Ipu omiHOBaHHI piBHS 3HaHB 3700yBaya aHATI3Y MIIJISATAI0Th:

- XapaKTepUCTUKU  BIAMOBIAI: IUIICHICTh, IOBHOTA, JIOTIYHICTh, OOIPYHTOBAHICTb,
MIPaBUJILHICTD;

- AKICTh 3HaHb (CTYIiHb 3aCBOEHHS (PAKTUYHOTO MaTepialy): OCMHCICHICTh, TIHOWHA,
THYYKICTb, JTI€BICTh, CHCTEMHICTD, y3araJIbHEHICTh, MIITHICTH;,

- CTyMiHb C(OPMOBAHOCTI YMIHHSI TOEIHYBATH TEOPIIO 1 MPAaKTUKY MiJ 4Yac poO3TIsILy
CUTYyallil, IPaKTUYHUX 3aBJIaHb;

- piBeHb BOJIOJIIHHS PO3YMOBHUMH OIEpalisiMU: BMIHHS aHali3yBaTH, CHHTE3yBaTH,
MOPIBHIOBATH, a0CTparyBaTtu, y3arajibHIOBAaTH, pOOUTH BUCHOBKH 3 IPOOJIEM, 110 PO3TIISAIAIOTHCS;

- IOCBiJ] TBOPYOi MiSJIBHOCTI: YMIHHS BUSIBJIATH NPOOJIEMH, PO3B’SA3yBaTh iX, GOpMyBaTH
rinoTe3u;

- caMocTiifHa poboTa: poboTa 3 HABYATBHO-METOJAMYHOIO, HAYKOBOIO, JOMOMIKHOIO
BITYM3HSAHOIO Ta 3apyO1’KHOIO JIITEPAaTypoOrO 3 MUTaHb, IO PO3MIISIAIOTHCSA, YMIHHS OTPUMYBATU
iH(OopMAaIIifO 3 PI3HOMAHITHHUX JDKEpEN (TPAAMIIIHHNAX; CHEIIaIbHAX MEePIOAUYHUX BHIaHb, 3MI,
Internet To1o).

TecToBe ONMMTYBaHHSI MOXE MPOBOIUTHCH 33 OAHUM ab0 KiNBKOMa 3MICTOBUMH
MonyJlssMHU. B ocraHHbOMYy Bumnaaxky Oanu, sfiKi HapaxoBYIOTbcs 37100yBauyy 3a BIAINOBIJI Ha
TECTOBI MUTAHHS, TOAUISIIOTECS MiXK 3MiCTOBUMH MOJIYJISIMHU.

InauBinyanbHe 3aBAaHHA TiJsArae 3axucty 3100yBaueM Ha 3aHATTAX, SKi
NPHU3HAYAIOTHCS TOAATKOBO.

JlitepaTypa, 110 peKOMEHY€EThCS JUIsl BUKOHAHHS 1HIMBIyalbHOTO 3aB/IaHHs, HABEICHA Y
miii poOouiii mporpami, a B €IEKTPOHHOMY BHIJIsII BOHAa po3mimieHa Ha OCBITHbOMY CaWTi
KHVYBA, Ha cropinii kadeapu.

Takox SK BUKOHAHHS 1HAMBIAYaJIbHOTO 3aBIAaHHS 32 PIIICHHSM BHKIaJada MOXKe OyTh
3apaxoBaHa y4acTb 3a00yBaua y MDKHapOAHIH abo0 BCEYKpaiHChKiMl HayKOBO-IIPAKTUYHIN
KoH(pepeHtii 3 myOuikaiiero y Marepianax KoH(epeHLii Te3 BUCTYIy (JIOTOBifi) HA OAHY 3 TEM,
JOTUYHMX J0 3MICTY TUCIUILIIHY, a00 myOiKallis CTaTTi Ha O/HY 3 TAaKUX T€M B IHIIMX HAYKOBUX
BUIaHHSX.

TekcT 1HAMBIAYaTbHOTO 3aBIaHHS MOJAETHCA BUKIIAady HE Mi3HIiIIe, HIK 32 2 THXKHI JI0
MOoYaTKy 3alikoBOi cecli. Buknagau mae mpaBo Bumaratu Bif 3m00yBaua JOOTMpAIfOBaHHS
1H/IMBITyaJIbHOTO 3aBJJaHH, SKILO BOHO HE BI/MOBI/Ia€ BCTAHOBJIEHUM BUMOTaM.

Pe3ynbTaTv MOTOUYHOTO KOHTPOJIO 3aHOCATHCS 10 JKypHaly o0iiky poootu. Ilo3utnBHa
OLIIHKA MOTOYHOI ycmimHocTi 3100yBayiB 3a BIZCYTHOCTI MPOIYILIEHUX Ta HEBIANPAllbOBAHUX
MPaKTUYHUX 3aHATh Ta TIO3UTUBHI OIIHKHU 3a 1HAMUBIAYaJbHY POOOTY € MIACTAaBOIO JJIsi JOMYCKY
70 MiJACYMKOBOi (opMu KoHTpoisto. banu 3a ayautopHy poOOTy BiANpalboOBYIOTHCA y pasi
MPOIYCKIB.

IMincymkoBMii KOHTPOJIb 3/IMCHIOETBCS MiJI 4Yac MPOBEAEHHS 3alikoBoi cecii 3
ypaxyBaHHSM TIJCYMKIB TMOTOYHOTO Ta MOIYJbHOro KOHTpoJs. Ilim wac ceMmecTpoBOro
KOHTPOJIIO BPaxOBYIOTbCS pe3yJabTaTW 37adl yCiX BHUJAIB HaBYaJbHOI POOOTH 3riHO 3i
CTPYKTYpPOIO KPEIUTIB.

OmintoBaHHs MPOBOAUTHCS 32 100-06ampHOO KA.
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Po3noxis 0ajiB 1151 AMCHUIUIIHY 3 MiICYMKOBOKO (JOPMOI0 KOHTPOJIIO €K3aMeH

Moayas 1
[TorouHe OIiHIOBAaHHS
3MICTOBI MOAYI KP 1 KP 2 Icnut Cyma 6aniB
1 2 3
10 10 10 15 15 40 100

Po3noain 6aJiB AJ1s1 AMCHMILIIHY 3 MIICYMKOBOIO (DOPMOI0 KOHTPOJIIO 3aJIiK

Moayasb 2
IToroyHe oLiHIOBAaHHSA
- - - C Sai
3MICTOBI MOAYJI1 KP 1 KP 2 yMma OaiiB
1 2 3
20 20 20 15 15 100

IIkana oniHOBaHHS IHAUBIAYaILHOI po00oTH B MOayJsix 1 Ta 2.

PetiTuHrosa orinka Bamu
A 15
B 13
C 10
D 7
E 5

HIkaJua ouinoBanusa: HagionaabHa ta ECTS

Cywma OarniB 3a Bci BUIU Ominka ECTS O11iHKa 3a HaIlllOHAJILHOO
HaBYAJIbLHOI JISUIBHOCTI IIKAJIOX0
90 - 100 A BinMinHO
82-89 B Jo6pe
74-81 C Jlo6pe
64-73 D 3a10BIILHO
60-63 E 3a710BIJILHO
35-59 EX He 3apaxoBaHo 3 MOXJIHUBICTIO
MTOBTOPHOTO CKJIAJIAaHHS
He 3apaxoBano 3
0-34 F 000B’I3KOBHM TTOBTOPHUM
BHUBYEHHSIM JUCIUILIIHA

YMOBH 10MYCKY /10 MiICYMKOBOT0 KOHTPOJIIO

3n00yBauy, SKMH Ma€ MiJACYMKOBY OLIHKY 3a JIUCHMIUIIHY Bix 35 no 60 Oaiis,
MPU3HAYAETHCS JI0aTKOBA 3ajikoBa cecis. B 1boMy pa3l BiH MOBMHEH BHUKOHATH J10/1aTKOBI
3aBJIaHHs, BU3HAYEHI BUKJIA1aueM.
3n00yBay, KU HE BUKOHAB BHMOI POOOYOi MporpamMu IO 3MICTOBUX MOJIYJSAX, HE
JIOMYCKAETHCST 10 CKJIaJaHHs MiJICYMKOBOIO KOHTPONIO. B 11bOMy pa3i BiH MOBMHEH BHKOHATH
BU3HAYCHE BUKJIQ/IadyeM [OJaTKOBE 3aBIaHHS IO 3MICTY BIAMOBITHUX 3MICTOBHX MOJYIIB B
nepiosl Mi>k OCHOBHOIO Ta JJOJATKOBOIO CECISIMHU.
3n00yBady Mae MpaBO Ha ONMPOTECTYBAHHS pPe3yJbTaTiB KOHTpos (amensiiro). [IpaBuia
NOJaHHs Ta PO3TJIsAy anessuii Bu3HaueHi BHyTpimHIME qokymeHTaMu KHYBA, siki po3mimieni
Ha caiiTi KHYBA Ta 3micT sikux 1oBoauThest 300yBayaM A0 MOYaTKy BUBUEHHS TUCIUILIIHH.
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MetoaunuHe 3a0e3ne4eHHS TUCHUILTIHA

Hinpyunnkm:

1. Tessiue A.[., JIuteun O.I'. Buma Maremaruka y npukianax ta 3agadax. Yactuna 1.
Jliniina anreOpa 1 aHamiTHYHA reomeTpis. JudepeniianpHe YrcieHHs GyHKIi o/1Hi€l 3MIHHOT. —
XapkiB: XTYPE, 2002. — 552 c.

2. Tepsmer A.Jl., Jluteun O.I'. Ta in. Buma matemaTuka y nmpukiagax Ta 3amadax. Y. 2.
[arerpanbue yncnenHs ¢GyHkuid oxuiei 3miHHOI. JudepeHuiaapHe Ta iHTErpaJbHE YUCICHHS
dbyHK1ii O0araThox 3mMiHHUX. — XapkiB: XTYPE, 2002. — 440 c.
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4, Jlyooruk B.II., IOpuk I.I. Buma maremaruka: Hapu. mocionuk. — K.: Buma mik.,1993.

5. bonmapenko H.B., OtpameBcbka B.B. Jliniiina anre6pa: Hapu. I[lociOnuk. — K:
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KHVYBA, 2022, 84 c.

7.  boumapenko H.B., Otpamescrka B.B. Uucnosi ta ¢yHkmionansui psau. — Kuis:
KHVYBA, 2024, 84 c.

36ipHuku 3agau:
8. Hy6osuk B.II., FOpuxk L.I. 36ipHuk 3ama4 3 Bumioi Mmaremaruku. — K.: Buma mik., 2002.
Metonuuni podoTu:

9. Kupuuenko A.A., ®inono IO.II. Buma martemaruka. I[HTErpanbHe YUCIICHHS
byHKIIT ofHiET 3MIHHOI: TpakTHYHUN mociOHMK; ; KuiB. Ham. yH-T Oyn-Ba 1 apxit. . — KuiB :
KHVYBA, 2025. — 20 c.

11. bonpapenko H.B, Otpamescbka B.B., Kunumauk O.0. AHanitTuyHa reomeTpis B
npoctopi. MeToauyHI BKa3iBKH, CAMOCTIHHI Ta KOHTPOJIbHI poOOTH 3 BHINOI MaremaTuku — K.
KHVYBA, 2013, 40 c.

12. boupapenxko H.B., Haronkima 3.1, IlactyxoBa M.C., Ileuyk B.JI[. Buma
MareMaTHKa. MeTOIMYHI BKa3iBKM Ta 3aBISHHS 10 BHKOHAHHS KOHTPOJIbHOI poOotu Nel s
CTYZAEHTIB creuianbHocTel 192 «byaiBHMLTBO Ta HIMBUIbHA iHXeHepism» 1 193 «leonesis Ta
3emiieycTpiii» 3a0uHoi popmu HaBuaHHs — K. KHYBA, 2019, 64 c.

13. bounmapenko H.B., Haronkina 3.1, [leuyk B.J., AxumiB .M. Buma matemaruka.
MetonuyHi BKa3iBKM Ta 3aBIASHHS O BUKOHAHHS KOHTPOJIbHOT pobotu Ne2 nmsi CTYyNEHTIB
cneuiagbHocTel 192 «byniBHUITBO Ta IUBUIbHA iHXeHepisH» 1 193 «['eonesis Ta 3emieycTpiii»
3a0uHoi popmu HaBuaHHs — K. KHYBA, 2019, 48 c.
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iMm. B.I'.3a6onotHoro, M. Kuis, Konrpakrosa mi., 4

http://www.nbuv.gov.ua — HartionansHa 6i0mioreka Ykpainu im.Bepuancekoro, M. Kuis,
np. ['onociiBcbkuid, 3

http://www.library.gov.ua — JlepkaBHa HayKOBO-TeXHiuHa Oi0mioTeka Ykpainu, M. KuiB,
ByJI. AHTOHOBHYA, 180.
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