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Meta Ta 3aBAaHHA HABYAJBLHOI JUCIUILIIHHA

Anortanisi. OcBiTHA KOMIOHeHTa 3a0e3medye 37100yBaviB  OCBITH
HEOOXITHUMU KOMIIETEHTHOCTSIMU Ta pE3yJibTaTaMH HABYaHHS, SIKi CHPHUSIOTH
npodeciitHii HiArOTOBIII 1H)KEHEP1B-T€0AC3UCTIB abo 1H)KEHEepiB-
3eMJICBIIOPSTHUKIB, Ta PO3BUTKY aHAJIITUYHOTO Ta KPUTUYHOTO MHUCIICHHS.
BuBueHHs TUCIUIUTIHY niepei0ayae OBOJIOIIHHS 3HAHHSAMM 3 TaAKUX PO3ALTIB BUIIOL
MaTEeMaTHUKH:

1. Jlinifina anreOpa (KOMIUIEKCHI Yucia Ta Ail 3 HUMH, MaTPUIll, BU3HAYHUKH,
JHIMHI TEPETBOPEHHS, BEKTOPHI TPOCTOPH).

2. AnaniTiuHa reoMeTpis (BEeKTOpHa anreOpa, mpsMi 1 IUIOIIUHM, KPUBI Ta
MOBEPXH1 JPYroro MopsaKy).

3. Maremartuunuii aHamiz (audepeHIiaabHe YuclIeHHS (YHKIINA oOnHIeET Ta
0araTb0X 3MIHHUX, IHTETPAJIIbHE YUCIICHHS, MUdepeHIianbHi PIBHAHHS, YUCIOBI Ta
GyHKIIOHATBHI PSIIN).

MeTa OCBiTHBOI KOMIOHEHTH - (HOpMYyBaHHS y MalOyTHIX €KOJIOTIB Ta
CHELIANICTIB MO TEXHOJIOTISIX 3aXHCTy HAaBKOJUIIHBOTO CEPEeIOBHUINAa 0a30BHX
MaTeMaTUYHUX 3HaHb JJs pO3B’sI3aHHA 3a7ad y MpodeciiiHiii AisUIbHOCTI,
JIOTIYHOTO MUCJIEHHS Ta HAYKOBOT'O CBITOIJISAY; BUXOBaHHS (DaxiBIs, KM BOJIOMIE
SK KJIACUYHUMHU, TaK 1 HAHBAXJIHMBIIIUMU Cy9aCHUMH MaTEMaTHYHUMHU METOJIaMH,
3IaTHOTO CaMOCTINHO MiJIBUIIYBAaTH CBO1 ()axOBi 3HAHHS, MATEMAaTUYHY KYJIbTYpY,
110 B MOAAJIBIIIOMY JTO3BOJISIE HOMY 3aCBOIOBATH CIEIIabH1 JUCITUTUTIHH.

3aBaaHHsl OCBITHbOI KOMIIOHEHTH — MIATOTYBAaTH 37100yBadiB OCBITHBOTO
CTYIEHS 10 TIOJANBIIOT0 BUBYEHHS OCBITHIX KOMIIOHEHT MPO(eCciiftHOT MATOTOBKH.

[locumanHst Ha  CTOPIHKY  €JNEKTPOHHOTO  HAaBYAIbHO-METOIWYHOTO
KOMIUIEKCY AUCIUILIiHA https://org2 . knuba.edu.ua/course/view.php?id=420

KoMmnereHTHOCTI 3100yBa4iB 0CBITHBOI MPOrpaMu, M0 (pOPMYIOTHCS B
pe3yJabTaTi 3aCBOEHHS OCBITHBOI KOMIIOHEHTH

IIporpaMHi KOMIIETEHTHOCTI

InTerpanbua 31aTHICT PO3B’sA3yBaTH CKJIaJHI CHeLiaNi30BaHl 3ajjadl Ta BHUpIIIyBaTH
KOMIIETEeHTHICTb NpakTU4YHI Tpobiemu y cdepi €KoJorii, OXOpPOHH JOBKULISA i
(IK) 30a71aHCOBAHOTO TMPHUPOJOKOPUCTYBaHHS, ab0 y Mpolieci HaBUaHHS, IO

nependadae 3aCTOCYBaHHS OCHOBHMX TEOpId Ta METOJIB HayK Ipo
JOBKIJUISL, Ta XapaKTePU3YEThCs KOMIIJICKCHICTIO 1 HEBU3HAUEHICTIO YMOB.

3K13. 3patHicTh 30epiraTm Ta TPUMHOXKYBATH MOpPAIbHI, KYyJIbTYpHI,

3araspHi HAyKOBI I[IHHOCTI 1 TOCSATHEHHS CYCIIHCTBA Ha OCHOBI pO3YMIiHHS iCTOpIi
KOMITETEHTHOCTI Ta 3aKOHOMIPHOCTEW PO3BUTKY MPeIMETHOT 001acTi, 11 MICIS y 3araibHii
(3K) CHCTEMi 3HaHb NP0 MPUPOAY 1 CYCHIIBCTBO Ta Y PO3BHUTKY CYCITIbCTBA,

TEXHIKH 1 TEXHOJIOTii, BUKOPUCTOBYBATH Pi3HI BUIU Ta (HOPMH PyXOBOi
aKTHBHOCTI JUIsI aKTUBHOTO BIAMOYHMHKY Ta BEAEHHS 3I0POBOTO CHOCOOY
KHTTSL.

daxoBi KOMIIETEHTHOCTI

®K19. 3paTHiCTh 10 OIIHKK BIUIMBY TIPOLIECIB TEXHOTeHEe3y Ha cTaH HaBKOJUIITHBOTO



https://org2.knuba.edu.ua/course/view.php?id=420

CepeIOBUINA Ta BUABIICHHS €KOJIOTTYHUX PU3UKIB, TIOB’3aHUX 3 BUPOOHUYOIO AiSUTBHICTIO.

®K25. 3patHicTe iHQOpMYBaTH TPOMAJCHKICTH TIPO CTAaH EKOJOTIYHOI Oe3MeKku Ta
30aJ1aHCOBAHOTO MPUPOTOKOPUCTYBAHHSIL.

IIporpamui pe3yjbTaTn 3100yBaviB 0CBITHBOI MPOrpamMu, mo GopMyrOTHCS B
pe3yJbTaTi 3aCBOEHHS OCBITHBOI KOMIIOHEHTH

[IP11. YMmiTH nmporHo3yBaTH BIUIMB TEXHOJOTIYHUX MIPOIECIB Ta BUPOOHUITB HAa HABKOJIUIIHE
CepelOBHIIIE.

[IP17. VYcBimomiutoBaTH BIANOBIJANBHICTE 3a €(QEKTUBHICT, Ta HACHIAKK peaizamii
KOMIUTICKCHHUX TIPUPOIOOXOPOHHUX 3aXO/IIB.

[1P25. 36epiratu Ta NPUMHOXKYBaTH JOCATHEHHS 1 I[IHHOCTI CyCIHiJIbCTBA HA OCHOBI PO3YMIHHS
MicIsl IPeAMETHOT 00J1acTi y 3arajbHId CUCTEMI 3HaHb, BUKOPHUCTOBYBATH Pi3HI BUIAU Ta (HOPMHU
PYXOBO1 aKTUBHOCTI JJISl BE/IEHHS 3/10pOBOIO CIIOCO0Y KHTTS.

IIporpaMa oCBiTHbOI KOMIIOHEHTH

Monyas 1
3micToBuii moxyas 1. Jliniiina aaredpa

Tema 1.1. KoMmiekcHi 4YucJja

Jlekuii. Po3mupenns noustra uncna. KommuekcHi yncna. ['eomerpuyHa iHTepmpeTaris
KOMIUIEKCHUX 4YHuceln. AnreOpaiuyHa, TPUTOHOMETPHUYHA, MOKA3HUKOBAa (OPMH KOMIUIEKCHOTO
gyucna. Jlii Hajg KoMmruiekcHUMH yuciamu. @Dopmyna MyaBpa. 3HaxXOMKEHHS KOPEHIB
MHOTOWIeHIB. OCHOBHA TeopeMa anreOpu.

IpakTuuni 3aHaTTa. BUKOHAHHS Aiii HaJl KOMIUIEKCHUMHU 4YHCIaMU B anreOpaiuHiit
dbopmi. 3HAXOKEHHSI TPUTOHOMETPUYHOT (POPMH KOMIUIEKCHUX YHCENT Ta 300paKeHHS iX Ha
KOMIUTEKCHIH riomuHi. [TiqHeceHHs KOMIUIEKCHOTO YKcia 0 CTeTeHs. 3HaX0KeHHS KOPEHIB 3
KOMIIUIEKCHUX 4YHCeld. Po3kiamaHHsd MHOTOYICHIB Ha MHOXHHUKKA HaJ ITOJEM JIMCHHX Ta
KOMIUIEKCHUX uncen. Po3B’si3aHHS anreOpaidyHUX piBHSHbD.

Tema 1.2. MaTpuui. Cucremu JiHIHHUX ajare0paidHuX piBHAHb

Jlekuii. Marpuui. OcHoBHi Buau matpuub. [lii Hag Marpuusimu. OOepHeHa MaTpULS.
Matpuuni piBHSHHA. BU3HAUHHMKM Jpyroro, TPeThOro mopsaky. MiHopu 1 anreOpaiuHi
JIOTIOBHEHHS €J1eMEHTIB MaTpulll. [IOHATTS Mpo BU3HAYHMKM BUIIMUX HOPAAKIB. OOUMCIEHHS 1
BJIACTUBOCTI BU3HA4HUKIB. JliHilHUI mpoctip. Po3mipHicTh Ta 06a3uc JNHIKHOTO MPOCTOPY.
Teopema mpo po3kian BekTopa 3a Oasucom. JIiHIMHA 3aJI€KHICTh, HE3AJICKHICTh BEKTOPIB.
Cuctemu TpboX JiHIMHUX piBHSHBb 3 TpboMma HeBimomumu. IIpaBuno Kpamepa. Meton [ayca.
Po3p’sa3anHs cucteM JiHIHHUX anreOpaidyHUX pIBHSAHb 3a JIOMOMOTOI0 OOEpHEHOI MaTpulll.
Po3p’s3aHHs cucteM JiHIMHMX anreOpalyHUX pPIiBHSAHB JOBUIBHOTO po3Mipy. Teopema mpo
CTPYKTYypy 3aranbHOro po3s’sizky HeomHopiaHoi CJIAP. Onnopinni CJIAP. dynnamenrtanabHa
cucreMa po3B’s3kiB oxHopiaHoi CJIAP.

IIpakTuyni 3anaTT. BukoHanHs omnepamiii HaJ MaTpULSAMU. 3HAXOKEHHS OOEpHEHOT
MaTpHUIll METOJOM €JIEMEHTAPHUX IEePETBOPEHb. MatpuuHi piBHSIHHS. OO6uncneHHs
BU3HAYHUKIB — JIPYyroro, TPeThOr0 Ta BUIIMX MOPSAKIB. 3HAXOKEHHS OOEpHEHOI MaTpulll.
Po3B’s3yBaHHA cucTeM JIIHIMHMX pIBHSAHb MeETOJOM laycca, MaTpUuyHUM METOAOM, 3
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BUKOpUCTaHHsAM ¢opmyn Kpamepa. EnemenTtapHi mepeTBOpeHHs PAIKIB (CTOBMIIB) MaTpUII.
Panr martpuii. 3HaxX0JKEHHs 3arajJbHOro PO3B’sI3Ky Ta (yHIaMEHTAIbHOI CHCTEMU PO3B’SA3KIB
CHCTEM OJJHOPITHUX PIBHAHB. 3aCTOCYBAaHHS MaTPHUYHUX METO/IB B eKoJorii. Matpuus Jleci.

Tema 1.3. EnemenTn Teopii JiiHIHUX oniepaTopis

Jlexmii. JliniiiHM#T omepaTop. Matpuins JiHIHHOTO omepaTopa. XapaKTePUCTHIHHMA
MHOTOWIeH MaTpulli. BrnacHi 4ymcna i BiacHi BEKTOpHU JIiHIHHOTO omeparopa. BiacHi uncna Ta
BJIaCHI BeKTOpU MaTpwuilil Jlecii Ta ix 3MiCT B TMHAMIII TOMYJISIIIHA.

IIpakTnyHi 3aHATTA. 3HAXOHKEHHS BIACHUX YMCEJI Ta BIACHUX BEKTOPIB MAaTPUIIb.

3MicToBuUiI MOTYJIb 2

BekTopHa anredpa Ta aHaJiTHYHA reOMeTpis.

Tema 2.1 BexkropHa aaredpa

Jlekuii. CucreMu KoOpAMHAT Ha IUIOIIMHI Ta B IpocTopi. JlekapToBa Ta moJisipHa CUCTEMU
KOOpAMHAT, 3B’s130K Mik HuMH. JloBkmHa Bifgpi3zka. [loxminm Bingpizka B JaHOMY BiTHOIIEHHI.
[Tonsitrss BekTopa. JliHiiHI omepaiii Haj BEKTOpaMHu Ta iX BiacTUBOCTI. HampsiMHI KocuHycH
BekTopa. CkanapHuil 1OOYTOK JBOX BEKTOPIB, HOro BIACTMBOCTI Ta oO4McieHHA. BekropHuii
n00yTOK BEKTOpIB, BIACTHBOCTI, oOuncieHHs. ['eomeTpuuynuii 1 ¢izuyHuil 3mict. MimaHui
N00YTOK BEKTOPIB Ta HOro BIACTHUBOCTI. Y MOBU KOMILJIAHAPHOCTI BEKTOPIB.

[pakTuuni 3anarrsa. JliHiliHl onepauii Hax Bekropamu. HampsiMHI KocuHycH Ta OpT
BEKTOpa. 3HAXO/PKEHHS CKaJIIPHOTO, BEKTOPHOT'O Ta MILIAHOTO JIOOYTKIB BEKTOPIB.

Tema 2.2 EjieMeHTH aHAJITHYHOI reoMeTpil

Jlekuii. PiBHstHHS miHINA Ha TutonuHl. OCHOBHI BHJIM PIBHSHHS TPsIMOi HA TUTOIIHHI.
B3aemue posmimenns npsamux. Kpusi qpyroro nopsaaky. KanoHiuHi piBHSHHSA efinca, rinepOoau
1 mapa6osnu. PiBHSHHS JiHINA B MOJAPHIN CUCTEMI KOOPJUHAT.

[Tnomuua B mpocropi. OCHOBHI BUAM PiBHSHHS IUIOIIMHHU B mpocTtopi. KyT Mk aBoma
wiomuHaMu. [Ipsima y mpocropi. OCHOBHI BUAM pIBHSHHS NpsAMOi B mpocTopi. B3aemue
PO3MIILIIEHHA MpsAMOi 1 MIomMHM B mpoctopi. KyT Mk mpsmoro 1 ruiomuHoo. Bincrani B
pOCTOPi.

IpakTnuni 3ansarra. CxinagaHHg piBHSIHb OPSAMOI HA IUIOIIUHI Y PI3HUX BHUJaX. YMOBH
napajenbHOCTI 1 IEPHEHAUKYIISIPHOCTI NpsMUX. BifcTanp BiJ TOUKHU 10 NPSIMO].
PiBHAHHS TpsMOi Ta IUIOIIMHHU B MpocTopi. . B3aemMHe po3MmilieHHS MpsAMOi 1 IUIOIIUHH B
npoctopi. B3aemue po3mimenHs miomuH. KyTu Ta BiZIcTaHi B IPOCTOPI.

3micToBMM MOAYJIb 3.
/ndepennianbne yuciaeHHss GyHKIiA OHI€l 3MIHHOL

Tema 3.1. YucaoBi nmocaigoBHOCTI Ta ix rpanumi. @yHKUiss AildcHOL
3MiHHOI. ['panuis i HemepepBHICTH PYHKUIT AiMCHOI 3MIHHOT

Jlekuii. YucnoBi mocnigoBHOCTI. ['paHuils 4MCIOBOT MOCHIJOBHOCTI Ta i BIACTHBOCTI.
UYucno e. MiiicHi uucna. DyHKIA OJHIET MIACHOI 3MIHHOI, OCHOBHI O3Ha4y€HHs, Crocoow Iii
3aBmanHda. Cknagena, o0epHeHa ¢yHkiis. OcHOBHI enemeHTapHi ¢GyHKmil. ['panuns ¢yHKmil.
BrnactuBocti rpanumni ¢yskiii. OcHOBHI Teopemu mnpo Tpanuii ¢yHkmii. [lepma 1 mpyra
BU3HAyHI rpanuii. HatypaneHni norapudmu. I'inepOomiuni ¢yHkiii. EkBiBasleHTHI HECKIHYEHHO
mam ¢ynakmii. [lopiBHIHHA HeckiHYeHHO Manimx (yHkmiid. HemepepBHICTh (QyHKINA B TOYII.
Touku po3puBy 1 iXx kinacudikamis. DyHkIii, HemepepBHI Ha BiApi3ky. Teopemu Komri i
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Benepurpaca.

IpakTuyni 3aHaTTse. OOYKCICHHS TPaHUIL TOCIITOBHOCTEH. 3HAXOKEHHS TPaHUIIb
byHKIi#. PO3KpUTTS HEBU3HAYEHOCTEH. 3aCTOCYBaHHS MEPIIOi Ta APYroi BUBHAYHUX TPAHUIIb Ta
iX HACIAKIB JJIsl 3HAXOPKEHHS TpaHullb. J{ocmikenHs QyHKIi Ha HEMTePEPBHICTh B TOYIl Ta Ha
MPOMIXKY. 3HAXOKEHHS TOYOK pO3pHBY (DYHKIIIN Ta BU3HAYCHHS iX XapakTepy.

Tema 3.2. [loxinna pyHkuii

Jlekmii. 3amaui, 1O MNPUBOAATH 10 TOHATTS TOXiaHOI. (O3HAYEeHHS TOXITHOI.
I'eomerpuunuit Ta ¢izmunuil 3mict noxigHoi. [IpaBuna 3HaxomkeHHs moximHux. [loxigHi Bifg
o0epHEeHUX TpUroHOMEeTpuuHUX GyHKIIH. Tabnuisg noxigaux. [loxigHa Bix ckitameHol (QyHKIII.
IMoxigui Bim  mMOKa3HUKOBO-cTeneHeBoi  ¢yHkiii. Jlorapupmiune  audepeHuiroBaHHS.
HudepenmiroBanus ¢yHKIII B TOYI, HOTO TE€OMETPUYHUN 3MICT. I[HBapiaHTHICTH (opmu
nepmoro AudepeHmiana. 3actocyBanHs audepeHIfianiB 10 HaOmmwkeHux obOuucieHs. [loxigHi i
nudepenmiany Bummx nopsaakie. @opmyna Jleionina. dudepenmiroBanns GyHKIIH 3aTaHAX
HESIBHO 1 B TapaMeTpruuHOoMy BHUIIIAI. OCHOBHI TeopeMH JudepeHIiaabHoro yncients. Teopemu
®epma, Poss, Jlarpamka, Komri. [Tpasumo Jlomitans.

HpakTuuni 3anarra. [loxigHi enemeHTapHUX (QYHKIIA. 3HAXOKEHHS IMOXiIHOT
ckinanenoi ¢yukmii. IloximHa oOepHeHOiI 1 MOKa3HUKOBO-cTeneHeBoi ¢yHkmin. [loxigHi
rinep6oniyaux ¢GyHKUid. ['eomeTpuyHuid 3MicT moXinHoi. PIBHSHHS JOTMYHOI 1 HOpMami 10
rpadika ¢ynkuii B Toumi. [ToxinHa ¢yHnkuii, 3a1anoi HessBHO Ta mapameTpuyHo. Jludepenmian
¢bynkmii. HaGmmxeni obuucnenHs 3a nomoMororo audepenmiana. [udepeHmian ckiageHoi
¢yukuii. [aBapianTHicTh ¢Gopmu mnepmoro nudepenmiany. [ToxigHi 1 AudepeHIiany BULIMX
nopsiakiB. @opmyna JleitOnina. Iloxigui apyroro mopsiaky ¢yHKIii 3a7aHOi MapaMeTpUdHo.
OcHoBHI TeopeMu AudepeHLiaabHoro yucieHHs: teopemu Poss, Jlarpanxka, Komri. IlpaBuio
Jlomitans.

Tema 3.3. 3acTocyBaHHsI MOXiTHOI 10 A0OCTIIzKeHH QYHKLIN

Jlekmii. JlokanpHUIT MakCUMyM Ta MiHIMYM (QYyHKIII B To4lli. MakCUMyM Ta MIiHIMyM
¢ynkuii Ha mpomikky. [lochimxeHHs ¢yHKUIA 3a JOMOMOIrOI MOXiIHUX (MOHOTOHHICTB,
eKCTpeMyMH, HaWOUIbIIe 1 HaWMEHINEe 3HAYCHHS, OMYKIICTh 1 YTHYTICTb, TOYKH IIEPETHHY,
acumntotn). [ToOynosa rpagikis QyHKIii.

MpakTuyni 3auarTa. JocmipkeHHs ¢yHKIII 3a JOMOMOTOK MOXITHUX 1 moOyaoBa
rpagikiB. 3acTocyBaHHA AU(EPEeHIIaTbHOTO YUCICHHS B 33ja4aX €KOJIOTIi.

Monyanb 2
3micTroBuit MOayJb 4.
InrerpajbHe unciaeHHs QyHKUiL OAHI€I 3MIHHOL.
JAndepenuiajbHi pIBHAHHSA

Tema 4.1. HeBu3zHaueHu# iHTerpaJ

Jlexmii. IlepBicHa ¢ynkmii. HeBusHaueHwit iHTErpanm i Woro BiacTHUBOCTI. TaOmuis
OCHOBHHX IHTErpajiB. IHTerpyBaHHsS METOAOM 3aMiHM 3MiHHOi. MeTo iHTerpyBaHHA 3a
yacTUHAMH. [HTerpyBaHHs ApoOOBO-pallioHANbHUX (yHKIIH. [HTErpyBaHHsS IesSKUX KIAciB
TpuroHoMeTpuyHux ¢yHkmid. Ilpukmaan enemeHTapHHX (QYHKIIA, NEpBICHI SKUX HE €
eJeMEHTapHUMHU. [HTerpyBaHHs OiHOMianbHMX  audepeHmianiB. [HTErpyBaHHS  JESIKUX
ippalioHaJIbHUX BUPA3iB.

IMpakTnyni 3aHATTs. 3HaX0/KCHHS] HEBU3HAYCHUX 1HTETpalliB 0e3M0cepeIHhO, METOIOM
3aMiHM 3MiHHOI a00 BHeceHHsM (yHKmii mix 3HaK audepeHmiany. Meroa IHTerpyBaHHS 3a
yacTUHAMH.  [HTEerpyBaHHS  JpoOOBO-pamioHaNbHUX  (QYHKIIH.  [HTerpyBaHHS — JESKHUX
TPUTOHOMETPUYHHUX (QYHKIH. YHIBepcalbHa TPUTOHOMETPUYHA IIiJCTAHOBKA. |HTErpyBaHHS
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ippamioHaIbHUX (DYHKIIIH.
Tema 4.2. lu¢epeHuiajbHi piBHAHHSA NEPLIOr0 MOPAAKY

Jlekmii. 3amaui ekoJsorii, 1Mo NPUBOIATH 1O CKJIaJaHHS IU(EPEHIIAIBHUX PiBHSIHB.
OcHoBHI OHATTS Ta o3HaYeHHA. 3agada Komri. JludepenmianbHi piBHSIHHS 3 BiJOKPEMIIOBAHUMHU
sMiHHUMU. OnHOpPiAHI AudepeHiianbHl piBHSHHSA. JliHIMHI AudepeHIiianbHl PIBHSIHHS MEPIIOTo
nopsiaky. Meron . Bepuymm i merton Bapiamii npoBinbHOi cranoi. PiBasaus 1. Beprymi.
PiBHsIHHS B MOBHMX AudepeHIiazax.

Hpaktnuni  3anarra.  JudepenuianbHi  piBHAHHA [-ro  mopsaaky. PiBHsSHHS 3
BIJIOKpEMJICHUMHU 3MIHHUMH. OHOPIIHI PIBHSHHSA 1 PIBHSHHS , 11O 3BOASTHCS 10 OJHOPITHUX.
Jliniiini audepenuianbHi piBHAHHA | mopsaxky. Meron bepHymn Tta meron Bapialii J0BUIBHOI
cranoi. PiBusuns bepuymni. 3amaua Komii. BnpaBu Ha ckiamanHsa nudepeHIialbHUX PiBHSIHB
IpY po3B’sI3aHHI 3a/1a4 €KOJIOTIi.

Tema 4.3. Jlibiiini AudepeHuiajJbHi pPiBHAHHA BHIIMX IOPHAAKIB.
Cucremu nudepeHniaibHUX PiBHAHD

Jlekuii. J/Iludepenmianbai piBHIHHS BUIIUX MOPSAAKIB. J(udepeHiianbhi piBHIHHSI BULIUX
HOPSZIKIB, IO JOMYCKAalOTh MOHWKEHHS mopsanaky. JliHilHI nudepeHmianbHl pIBHIHHS BUIIUX
nopsiakiB. JliHINHI omHOpimHI audepeHiiaabHi PIBHAHHS BHIIMX TOPSAIKIB 31 CTaIMMH
koedimienTamu. 3agada Komri.

Teopema mnpo  CTPYKTYpy  3arajbHOro  po3B’S3KYy  HEOJHOPIIHUX  JIIHINHUX
TuQepeHIiaTbHuX PiBHSAHb. 3HAXO/UKEHHs 3araiibHoro po3B’ssky JIHIAP 31 cramumu
Koe(irieHTaMu 1 TPaBOK YAaCTUHOIO CHEIIaJbHOTO BUTIIAMY. [IpuHIIMIT HaKIagaHHS PO3B’S3KIB
s JIHJP 31 cranumu koedimieHTamu (pO3IIISSHYTH BUIAJOK DPIBHSHHS JPYroro IMOPSIKY).
JliniliHi HeoHOPIIHI U epeHITiaabHI PIBHIHHS APYTOro MOPSAKY 31 CTaTuMHU KoedimieHTamMu 1
JIOBUIBHOIO TpPaBoOK uacTHHOIO (Merton Jlarpamka). 3amadi, 1m0 NPHUBOAATH 10 CHCTEM
nudepeHiianbHUX piBHAHb. HopmanbHi cuctemu audepeHIiaibHUX PIBHSAHb N-TO TOPSIKY.
Po3B’s13aHHS HOPMATBLHOT CUCTEMHU METO/IOM BUKJIFOYECHHSI.

IMpakTuuHi 3aHsaTTs. Po3B’s3aHHsA mudepeHIliaTbHUX PIBHAHD BUIIUX TOPSIKIB, IO
JIOITyCKAIOTh 3HIDKEHHS MOPAAKY. PO3B’s13aHHS NiHIKHUX OJAHOPIAHUX AU(EpeHLIaTbHUX PIBHAHB
31 cramumu  koedirientamu. JludepeHmiaabHi PIBHAHHS JPYyroro TMOPSAKY 31 CTaIUMHU
Koe]ilieHTaMH1 1 CTIeliaIbHOIO MPAaBOI0 YacTHHOIO. MeTox Bapiauii AoBiIbHOT cranoi Jlarpanxka
JUISL PIBHSHB JPYTOTO TOPSAIKY 3 MPaBOI0 YaCTHHOIO JOBUIRHOTO BHTIsAAY. HopmanbHi cuctemn
TuQepeHiaabHuX PiBHSHb. MeTOo ] BUKITIOUEHHS HEBIIOMUX. 3aadi €KOJIOTii, 1[0 MPUBOIATH 10
CKJIaJaHHs qudepeHIliaJbHUX PIBHSIHB Ta iX CHCTEM.

3micTOBMH MOAYJIb 5.

JAudepenuianbHe yncaeHHs GyHKUii 0ararbo0X 3MiHHUX.
Busnauenuii interpaJ.

Tema S5.1. @ydkuii Kibkox 3MiHHMX. /{U(epeHuiaJbHe YHCICHHS
¢pyHkuii 0araTb0X 3MIHHUX

Jlekuii. O3HaueHHs Ta OCHOBHI XapaKTEPUCTHKU (YHKIT KUTbKOX 3MIHHUX. [ 'panuIs Ta
HemnepepBHICTh  (QyHKUii aBOX 3MiHHUX. IloBHMH mpupict QyHKIIT ABOX 3MIHHHX.
HudepenniroBanas ¢yHKIIi KiTbkox 3MiHHMX. YactuHHI moxXimHi. [loBHuit nudepenmiar.
[aBapianTHicTh ¢Gopmu mnepmoro audepenmiana. [loBHa moxigHa 1 moBHMH audepeHmian
cknanenux QyHkiin. [ToximHi 1 qudepeHIiaam BUIIMX MOPsAKIB. Teopema Mmpo MiliaHi MmoxiaHi.
I'pamieHT Ta moxifgHa 3a HANPSIMKOM. PIBHSHHS JDOTHYHOI IUIOIIMHM 1 HOpMali A0 TMOBEPXHI y
BUITAJIKY SIBHOTO 1 HESIBHOTO 3aBAaHHS MOBEPXHI (DYHKITIEIO TBOX 3MIHHUX.
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IpakTnyni 3aHATTSA. 3HAXOKEHHS 00JacTi BU3HAYCHHA (YyHKIIT KIIBKOX 3MiHHHX.
['panuiis Ta HemepepBHICTh (PYHKIM KUTBKOX 3MIHHHUX. YacTHHHI MOXIJHI Ta iX 3HAXOJKEHHS.
[Moxinua Bix cknagHoi QyHKIIT KiTbkoX 3MiHHUX. [loBHUI nudepeniian. 3acTocyBaHHS MIOBHOTO
nudepentiany 10 HabmmxkeHuX oouncienb. [loxinHi 1 audepeHItiany BUIMX TopsaaKiB. MimmaHi
noxiaHi. [ToxigHi HeaBHOT QpyHKIIi. JloTnyHa TUIomMHA 1 HOpMaJTb 10 MTOBEPXHI

Tema 5.2. 3acTocyBaHHs Ju(epeHIiATbHOI0 YUCACHHS 10 A0CTiIKEHHS
(pyHKIii 1BOX 3MiHHMX
Jlekmii. Exctpemy™m ¢yHkiii 1Box 3miHHMX. HeoOXimHa Ta moCTaTHS YMOBH iCHYBaHHS

ekcTpeMyMy (YHKIIIT TBOX 3MIHHUX. YMOBHHI eKcTpeMyM. Haiibinbine 1 HaliMeHIIe 3HAYCHHS
GbyHKIII1, HETIEpEPBHOI B 3aMKHEHI 00OMeXeH1i 00J1acTi.

Hpaxrnyni 3ansarra. JocmipkeHHs QyHKUIA Ha eKCTpeMyM. 3HAXOKEHHS YMOBHOTO
ekcTpeMyMy  (QyHKII. 3HAXOMKEHHS HAWOUTBIIOTO Ta HAWMEHIIOrO 3HauYeHb (YHKIIII,
HeTepepBHOi B 3aMKHEH1H 0OMexeHii 00macTi.

Tema 5.3. BusHauenuii iHTerpaJji. 3aCTOCyBaHHSI BU3HAYEHOI'0 iHTErpaJLy

Jlekmii. O3HaueHHs Ta yMOBHM ICHYBaHHsS BHM3HA4Y€HOTO iHTerpany. BmactuBocTi
Bu3HaueHoro interpany. ®opmyna Herorona-JleiiOnina. 3amiHa 3MiHHOI Ta IHTErpyBaHHS 3a
YaCTMHAMHU y BU3HAYEHOMY IHTErpaii. 3acToCyBaHHS BU3HAYCHOIO 1HTETpaly.

IpakTnyni 3auaTTsa. OO0uncieHHs BU3HA4YeHUX iHTerpamiB. OOUMUCICHHS BU3HAYCHHUX

IHTerpaJliB METOJIOM 3aMiHH 3MIHHOI Ta IHTETPyBaHHS 3a YaCTHHAMM.

Tema 5.4. HeBaacHi iHTerpaan

Jleknii. Hepnacui interpamu 1 pomy Big oOmexxeHuX (yHKIIH 1O HeoOMeKEHOMY
npoMikKy . JlocTtaTHi O3HaKM 301KHOCTI 1 PO3ODKHOCTI HEBIACHUX 1HTErpadiB I pomy Bix
nojatHix ¢yHkuid. A6comotHa 30DkHICTE. Hemmacui interpamu Il pomy Big HeoOMexeHHX
byHKIIH M0 0oOMEexeHoMYy Bipi3Ky. JlocTaTHi o3HakM 30DKHOCTI 1 PO3ODKHOCTI HEBIACHUX
iaTerpanis Il poxy. AbcomoTHa 301KHICTB.

IpakTuyni 3aHaTTA. OGUMCICHHS HEBIIACHUX 1HTErPajiB NEPUIOro Ta APYroro poay.

3micToBuilt MOIYJIb 6.
Kpartni Ta kpuBoiHiiHi inTerpaau. Paau.

Tema 6.1. KpaTHi inTerpanau

Jleknii. O3HaueHHs Ta YMOBHM ICHYBaHHS NOJBiiiHOro iHTerpainy. BmactuBoCTi
noJiBifHOTO 1HTEerpaiy. O6uncieHHs. 3acCTOCyBaHHS.

O3HaueHHs Ta yMOBM ICHYBaHHsS MOTpiHHOrO iHTerpanxy. BiacTuBocTi moOTpilHOTO
iHTerpany. O0umcieHHs. 3aCTOCYBaHHS.

IpakTnyni 3ana1T. PO3B’s13aHHS 3a/1a4 HA 3aCTOCYBAaHHS KPAaTHUX 1HTETPaiB.

Tema 6.2. KpuBoutiHiliHi iIHTerpaamu

Jlekmii. KpuBomiHiifHi 1HTerpamu mnepmoro poay. O3HadeHHS Ta YMOBH ICHYBaHHS
KPHUBOJIHIMHUX IHTETpajiiB nepiioro poay. BiractuBocti. OGunciaeHHs. 3aCTOCYBaHHS.

KpuBosiHiifHi iHTerpasit Apyroro poay. O3Ha4eHHS Ta YMOBH ICHYBaHHS KPUBOJIIHIMHUX
iHTerpaiiB apyroro pony. BiaactuBocti. OGunciaeHHs. 3acTOCyBaHHS.

IpaxkTuyHi 3ausTTa. PO3B’s13aHH 3a71a4 HAa 3aCTOCYBAaHHSI KPUBOJIIHIMHUX 1HTETPAIB.



Tema 6.3. YucuoBi psaau

Jleknii. O3Ha4eHHs YUCIOBOTO psiy. 301KHICTH UuCIOBUX psiniB. Cyma paxy. OcHOBHI
BJIACTUBOCTI YMCJIOBHUX PSAIB. 3HAKOCTAIII YUCIIOBI psiau. HeoOximHa ymoBa 3015KHOCTI psTy.
Hocratni ymoBu (HanamOepa, Komri) 301kHOCTI 3HaKOCTanuX pAfiB. [louepekHi YUCIIOBI pSAAH.
AOconroTHA Ta YMOBHA 301)KHOCTI 3HAKOMIOUEpeKHUX psiB. Teopema JlerOHira.

IpakTnyni 3aua1Ta. BripaBu Ha 10CIIPKEHHS YUCIIOBHUX PAIB HAa 301KHICTh

Tema 6.4. Crenenesi psiau

Jlekuii. O3HaueHHs cTrerneHeBuX psaaiB. O01acTh 301KHOCTI CTETICHEBOTO PSIIY.
BrnactuBocti creneneBux psiniB. Psyg Teitnopa (Maxknopena). Po3kiazn enemenTapHux (QyHKIIIH B
psinMakiiopeHa. 3acTOCYBaHHS CTETICHEBUX PAIIB 10 HAOIMKEHUX OOYHCIICHb.

IpakTnyni 3ansa1T. BripaBu Ha 3HaX0KEHHS 0071aCTi 301)KHOCTI CTETIEHEBUX PSIIB.
BrnipaBu Ha 3acTOCYyBaHHS CTETIEHEBHX PSJIiB 10 HAOIMKEHNX 00YNCIICHh BU3HAUYCHHUX IHTETPAIiB
1 po3B’s13aHHS JU(epeHIIaTbHIX PIBHSIHb.

KoHTpoJibHI 3aB1aHHA
Monayas 1

Konmponsna poooma 1. Kommnekcui uncna. [lii nag marpumsimu. Busnaunuku. CucreMu
THIAHUX PiBHSAHB. BexkTopHa anrebpa.

3MICT 3aBJaHb KOHTPOJBHOI poOOTH: ApU(pMETHUHI Jii HaJ KOMIUIEKCHHMHU YHCIaMU;
3amMc KOMIUIEKCHOIO 4YHCJia B TPUTOHOMETPUYHIM (OpMi; 3HAXOJKEHHS MHOIOWIEHa BIJ
MaTpHlli; PO3B’sA3aHHS MATPUYHUX DPIBHAHB; 3HAXOJDKCHHS BHM3HAYHHKIB; PO3B’S3aHHS CHUCTEM
JIHIAHUX PIBHSIHb; 3HAXO/KEHHS (PYHIAMEHTAJIbHOI CHUCTEMH PO3B’SI3KIB OJHOPIAHUX CUCTEM
JiHIMHUX anreOpaiyHUX pIBHSAHB; 3aBJaHHS Ha 3HAXOJUKEHHS CKaJPHOTO; BEKTOPHOro abo
MIIIAaHOTO A00YTKIB BEKTOPIB.

Koumponsna pobooma 2. AmnaniTuuyHa TreoMeTpis Ha IUIOIMIMHI Ta B HPOCTOPI.
JudepenuianbHe yncineHHs QyHKUIA 0/1HIET 3MIHHOT.

3MicT 3aBlaHb KOHTPOJIbHOT poOOTH: 3a/1a4i Ha CKJIaJaHHA PIBHSHB MPSMOI HA TUIOMIHHI,
3a/a4l Ha CKJIAJaHHS PIBHSHHS IUIONIMHM ab0 MpsMOi B MPOCTOpI; 3HAXOHKEHHS TI'paHUIb
HOCTIIOBHOCTEH, 3HAaXOMKEHHS TpaHulb (QYHKLIA, 3HAXOMKEHHS TpaHulb GQYHKOIA 13
3aCTOCYBAHHSIM IIEPIIOI Ta JPyroi BU3HAYHOI TPaHUIb, 3HAXOKCHHS TOXIiAHOI (YHKIIIH,
3aCTOCYBaHHS MOXITHOI 10 TOCTIHKeHHS (DYHKIIIHN.

Bumorn no odopmiienns. KonrponbHa po0OoTa MmoBHHHAa OyTH BHKOHaHAa B OKPEMOMY
30MIMTI Ta 3/1aHa B TEPMiH BKa3aHUI BUKJIAAayeM.

Monayas 2

Konmponvna poooma 1. Heuznaueni interpanu. udepenuianbii piBHIHHSA. OyHKIIT
IBOX 3MIHHHX.

3MiCT 3aBJaHb 1HAMBIAyaJbHOT pOOOTH: 3HAXOJKEHHS HEBM3HAUYEHUX IHTErpaiiB,
pO3B’s3yBaHHA JU(EpeHIiaIbHUX PIBHSIHb MEPLIOro MOPSAKY; pPO3B’SA3yBaHHS JHHIMHHUX
JuepeHLiaJbHUX PIBHSAHb JPYroro MOPSAKY; pO3B’sI3yBaHHS cUCTeM JudepeHIialbHuX
pIBHSIHb;, 3HaxXO/UKCHHS YACTMHHUX TMOXiMHUX (yHKIIl JBOX 3MIHHUX; 3HAXOMKEHHS
JudepeHiiagiB  Nepumoro Ta JApPYyroro Mmopsaky (yHKUIA JABOX 3MIHHUX; 3HAXOJKEHHS
JIOKaJIBbHOTO eKCTpeMyMy (YHKIIIH JBOX 3MIHHUX;

Konmponvna poéoma 2. Buznaueni interpanu. KpaTHi Ta KpHUBOJIHINHI IHTErpaju.
Yucnosi psaau.

3MICT 3aBlaHb IHIUBIAYalbHOI pPOOOTH: 3HAXOMKEHHS BHU3HAUEHUX IHTEIrpaiB;
3HaXOJPKEHHSI HEBJACHUX IHTErpalliB MEepUIOro Ta JAPYroro pojy; 3HAXOMKEHHs IMOJBIHHUX Ta
NOTPIMHUX 1HTETpaiiB; MOCTIDKEHHS Ha 30DKHICTH 3HAKOJOAATHUX pPSAIIB; 3aCTOCYBaHHS
CTETIEHEBUX PAJIIB 10 HAOIMKEHUX OOUMCIICHbD.

Bumorn no odopmiienns. KonrponbHa poOoTa MmoBHHHAa OyTH BHKOHaHAa B OKPEMOMY
30MIMTI Ta 3/1aHa B TEPMiH BKa3aHUIl BUKJIAAayeM.
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Po3noain roquH camocTiitHoi podoTH 3100yBaviB

Ne Ha3sBa camocTiiiHoi podoTu Kiabkicre
TOAMH
Moayns 1 JIeH. | 3a04.
1 OmpalrroBaHHsl TEKCTY KOHCIIEKTY JICKIIIHA 10 30
2 [TinroToBKa 10 MPAKTUYHUX 3aHSATH 10 34
3. [TixroroBKa 10 KOHTPOJBHOI POOOTH 6 6
4. ITinroToBKa 10 €K3aMEHY 14 30
Pazom 40 100
Moayis 2
1 OmnparroBaHHs TEKCTY KOHCIICKTY JICKITIH 20 14
2 [TigroroBKa A0 MPAKTUYHUX 3aHATH 24 10
3. [TinroToBKa 10 KOHTPOJBHOI POOOTH 6 6
4. [TigroToBKa 10 €K3aMEHY 30 20
Pazom 80 50

MeToau KOHTPOJIIO TA OL[IHIOBAHHSA 3HAHb

3aranbHe OI[IHIOBAHHS 3/IIHCHIOETHCS Yepe3 BUMIPIOBAHHS PE3YJIbTATiB HAaBYaHHS Y hopmi
IPOMIXKHOTO (MOIYJIBHOTO) Ta MiJICYMKOBOTO KOHTPOJIIO (3K, 3aXUCT IHAMBITyalTbHOI POOOTH
TOIII0) BIMOBIAHO A0 BUMOT 30BHIIIHBKOI Ta BHYTPIIIHBOI CUCTEMH 3a0e3MeUeHHs SIKOCT1 BHUILOT
OCBITH.

Po3noain 6asiB ais Aucuun/iigy 3 GopMor0 KOHTPOJIIO eK3aMeH (0UH ceMecTP)

Moay.as 1
IToTouHe ONIHIOBAHHS
3MicTOBI MOAYJIi Konrp. Konrtp. Ex3aMen Cyma 6amiB
1 2 3 PoGora 1 | PoGora 2
10 10 10 15 15 40 100

Po3moais 0a/iB AJ1s1 AMCHUILTIHA 3 (POPMOI0 KOHTPOJIIO 3aJIIK (OAMH ceMecTp)

Mopnyas 2
IToTouHe OILIHIOBAHHSA
3MiCTOBHI MOAYJIi Cyh{[a
KP1 KP2 oaitiB
1 2 3
20 20 20 20 20 100
HIxkana ouninoBanuga: HanionaabHa Ta ECTS
Cywma GaniB 3a Bci BUIU Omiuka ECTS O1iHKa 3a HalllOHAJILHOIO
HABYAJILHOI IisUILHOCTI IIKAJIOKO
90 — 100 A
82-89 B
74-81 C 3apaxoBaHO
64-73 D
60-63 E
35.59 FX He 3apaxoBaHO 3 MOXJIHBICTIO
ITOBTOPHOI'O CKJIadaHHS




He 3apaxoBaHo 3
000B’I3KOBUM TTOBTOPHUM
BHUBUYEHHSIM JIUCHIUTUTIHH

‘P
o)
~
S|

oniTuka momo akageMiuHoi 100POYECHOCTI

Tekctn iHAMBiMyanpHUX 3aBIaHb (B T.4. Yy pa3i, KOJM BOHU BUKOHYIOThCS Yy (hopmi
npe3eHTanii abo B iHmMUX (opmMax) MOXYTh MEPeBIpPATHCh Ha Tuiariar. J[ms 1mineit 3axucty
IHIVBIAYaThbHOTO 3aBJaHHS OPUTIHAIBHICTH TEKCTY Ma€ ckiaaatu He MeHmie 70%. BukimrodeHHS
CTAHOBJIATh BHWITAJIKM 3apaxyBaHHsA TmyOmikamiii 3mo0yBadiB y Martepiajlax HayKOBUX
KOH(EpEHIIisIX Ta IHIINX HAYKOBUX 30IpHHUKAX, SIKi BK€ MPOUIIUIM TIepEeBipKy Ha Iiariat.

CriucyBaHHS MiJ yac TECTyBaHHS Ta IHIIMX ONUTYBaHb, SIKI MPOBOJAATHCS Yy NMUCBMOBIH
¢dopwmi, 3a00poHEHI (B T.4. i3 BUKOPUCTAHHSIM MOOUIbHUX JI€BaiCiB). Y pa3i BUsBICHHS (DaKTiB
cnucyBaHHsS 3 OOKy 3700yBada BiH OTpUMY€ IHIIE 3aBJaHHS. Y pa3li NOBTOPHOTO BHSIBIICHHS
NPU3HAYAETHCS TOJATKOBE 3aHATTS JUIS IPOXOKEHHS TECTyBaHHS.

IMoaiTnka M010 BiABIAYBAHHA

3n00yBau, SKUA TPONMYCTHB AayJUTOPHE 3aHATTA 3 TOBAXHUX IPUYUH, Mae
IPOJIEMOHCTPYBATH BHKJIAJady Ta HAIaTH A0 JCKaHATy (aKyJIbTETy HOKYMEHT, SIKHH 3aCBiIIye
Il IPUYUHH.

3a 00’eKTHMBHUX NpPUYMH (XBOpoOa, MIKHApPOJIHE CTa)XXyBaHHs, HayKOBa Ta HayKOBO-
NpakTU4YHa KOH(epeHuis (Kpyriuil CTiT) TOII0) HaBYaHHSA MOXe BiIOyBaTHCh B OH-JalH (opmi
3a MOTO/KEHHSM 13 KEPIBHUKOM KYPCY.

MeToau KOHTPOJIIO

OcHogHi ¢opmu ydacti 3100yBauiB y HABYaJIbHOMY HPOLEC, 110 MUIATral0Th TOTOYHOMY
KOHTPOJIIO: BUCTYII Ha MIPAKTUYHUX 3aHSATTAX; JONOBHEHHS, ONIOHYBAHHSA [0 BUCTYILY, pPELIEH311
Ha BHCTYN;, Yy4YacThb Y JHCKYCIfiX; aHali3 MepIIoKepes; IUChMOBI 3aBJaHHS (TECTOBI,
IHAUBIAYaIbHI pobOoTH y popmi pedepaTiB); Ta 1HIII MUCbMOBI poOOTH, OPOPMIIEHI BIAMOBITHO
no Bumor. KokHa Tema Kypcy, LIO BHHECEHa Ha JIEKUIHHI Ta TMpaKTHUYHI 3aHSATTH,
BIIIPalbOBY€EThCsl 3100yBauamMu y Til ud iHmNM Qopmi, HaBeneHidt Bume. OO0B’s3K0Ba
HOPUCYTHICTb Ha JEKIIHHUX 3aHATTIX, aKTUBHICTb BIIPOIOBXK ceMecTpy,
BIJIBITyBaHHsI/BIAMNPALIOBAHHS yCIX ayJIWTOPHUX 3aHAThb, BUKOHAHHS IHIIUX BHIIB pOOIT,
nepeadaueHuX HaBYaJIbHUM IUIAHOM 3 1€l TUCIUIUTIHH.

[Ipu oniHOBaHHI piBHSA 3HaHb 3/100yBaya aHai3y MiJISATAI0Th:

- XapaKTepUCTUKH  BIAMOBiAL:  IUIICHICTh, IOBHOTA, JIOTIYHICTh, OOIPYHTOBAHICTH,
MPaBUJIBHICTD;

- AKICTh 3HaHb (CTYMiHb 3aCBOEHHS (PAKTMYHOIO Marepiaiy): OCMMCIEHICTh, INIMOMHA,
THYYKICTb, TI€BICTh, CHCTEMHICTb, y3aralbHEHICTh, MIITHICTD;

- CTYIiHb C(OPMOBAHOCTI YMIHHSI TOE€JHYBATH TEOPilO 1 MPAKTUKY MiJ 4Yac poO3Tisiay
CHUTYaIliii, TIPAaKTUYHUX 3aBJIaHb;

- piBeHb BOJIOJIIHHS pPO3YMOBHUMH OIEpallisIMM: BMIHHS aHaji3yBaTH, CHUHTE3yBaTH,
MOPIBHIOBATH, a0CTparyBaTH, y3arajabHIOBaTH, POOUTH BUCHOBKH 3 MPOOJIEM, IO PO3TIISIIAIOTHCS;

- IOCBiJ] TBOPYOi MiSTIBHOCTI: YMIHHS BUSIBJIATH NPOOJIEMH, PO3B’sA3yBaTH iX, (GOpMyBaTH
rinoTe3u;

- caMocTiiiHa pobora: poboTa 3 HABYAIBHO-METOAMYHOIO, HAYKOBOIO, JOMOMIKHOIO
BITYM3HSHOIO Ta 3apyOKHOIO JITEPAaTypolO 3 MUTaHb, IO PO3IISLAAIOTHCS, YMIHHS OTPUMYBaTH
iH(hopMallil0 3 PI3HOMAHITHUX JDKEpen (TpaJAulliiHUX; CHelialbHUX MEePIOJINYHUX BUAaHb, 3MI,
Internet Tomo).

TecToBe ONMTYBAHHSI MOXE IPOBOJUTUCH 3a OJHUM abO KiJTbKOMa 3MICTOBHUMH
MoayisiMu. B ocraHHbOMY BUIAAKy Oanu, sfKi HapaxoBYyHOTbcs 3100yBady 3a BiJNOBIAI Ha
TECTOB1 NUTAHHS, MOJAUISIIOTHCSA M1 3MICTOBUMU MOJYJISIMH.

InauBinyajibHe 3aBAaHHSl TIJIATaE 3axXUCTy 3100yBadyeM Ha 3aHATTAX, SKi
NPU3HAYAIOTHCS A0JATKOBO.
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Jlitepatypa, 110 PEKOMEH/Ty€ThCsI JIIsl BAKOHAHHS 1HUBIyaJbHOTO 3aBIAaHHS, HABEJCHA Y
i pobodiil mporpami, a B €JIEKTPOHHOMY BUTJISAAI BOHa po3MimieHa Ha OCBITHbOMY CaWTi
KHYBA, Ha cropini kadenpu.

Takox K BUKOHaHHS 1HAMBIIYyaJIbHOTO 3aBIaHHS 3a PIIIEHHAM BHKIJajada Moxke OyTH
3apaxoBaHa y4acTb 3700yBaua y MDKHApOAHIH a0 BCEyKpaiHChKi HAyKOBO-IIPAKTUUHIN
KOH(GepeHii 3 myOiikalielo y Marepianax KoHpepeHuii Te3 BUCTYMy (JOMOBiJl) Ha OAHY 3 TEM,
JOTUYHUX J0 3MICTY AUCLMILIIHM, a00 MmyOsiKalis CTaTTi Ha OJIHY 3 TAKUX TE€M B 1HIIMX HAYKOBHX
BUJIaHHSIX.

TekcT iHAMBIAYaNbHOTO 3aBJaHHS MOJAETHCS BHKJIAAAYy HE Mi3HIIIe, HDK 3a 2 THXHI J10
MoYyaTKy 3alikoBoi cecii. Bukimagau Mae mpaBo BuMaratu Bijx 3100yBaya J0OIpaltoBaHHS
1H/IMBIyaJIbHOTO 3aBJaHH, SKILO BOHO HE BI/IMOBIIa€ BCTAHOBIEHUM BUMOTaM.

Pe3ynbpTaTi MOTOUYHOTO KOHTPOJIIO 3aHOCSATHCS 1O JKypHaly oOmiky po6otu. [To3utuBHa
OLIIHKa MOTOYHOI ycmimHocTi 3100yBayiB 3a BiJCYTHOCTI MPOIMYIIEHUX Ta HEBIAMPALbOBAHUX
MPaKTUYHUX 3aHATHh Ta TIO3UTHBHI OILIHKYU 33 1HAMBIAYaJbHY POOOTY € MiJICTABOIO IS TOMYCKY
70 MiACYMKOBOi (opMu KoHTpoisto. bamu 3a ayauropHy poOOTy BiAmpaibOBYIOThCS Y pasi
IPOMYCKIB.

IlincymkoBuii KOHTPOJIb 3IIMCHIOETHCS MiJ 4Yac MPOBEAEHHS 3alikoBoi cecii 3
ypaxyBaHHSM TIJCYMKIB TIOTOYHOTO Ta MOAyJIbHOro KoHTpois. Ilim wac cemecTtpoBoro
KOHTPOJIIO BPaxOBYIOTbCS pe3yJdbTaTW 3[adl yCiX BHUAIB HaBYaJbHOI POOOTH 3riHO 3i
CTPYKTYpPOIO KPEIMTIB.

YMOBH I0IIYCKY 10 MIICYMKOBOI0 KOHTPOJIA

3m00yBauy, SKHl Ma€ MiICYMKOBY OIIHKY 3a AWCHUILIIHY Bixm 35 mo 60 Oais,
NPU3HAYA€ETHCS JOJATKOBA 3aliKoBa cecid. B 1boMy pasi BiH NMOBUHEH BUKOHATH JI0JIaTKOBI
3aBJIaHHs, BU3HAYCHI BUKJIAIa4EM.

3n00yBau, SIKMH HE BUKOHAB BUMOI po0OOYOi MporpaMu HO 3MICTOBUX MOAYJIAX, HE
JIOITyCKA€ETHCS 10 CKJIaJaHHs MiJCYMKOBOIO KOHTPOJIIO. B 1IbOMy pa3i BiH MOBHHEH BUKOHATH
BU3HAYEHE BUKJAJauyeM JOJAaTKOBE 3aBJaHHsA IO 3MICTY BIANOBIAHMX 3MICTOBUX MOJYJIIB B
Nepioj] M’k OCHOBHOIO Ta JIOIaTKOBOIO CECIsIMHU.

3100yBa4 Mae MpaBO Ha ONPOTECTYBAHHS pe3yJbTaTiB KOHTpos (amensmiro). [IpaBuia
NOJaHHS Ta PO3TJILY amensAuii Bu3HaueHi BHyTpimHIME qokymeHTaMu KHYBA, ski po3mimieni
Ha caiiti KHYBA Ta 3MicT sIKux 10BOIUTHCA 3100yBavyam /10 TOYaTKy BUBUCHHS AUCITUTLTIHH.

MeToanuHe 3a0e3neuYeHH OCBITHLOI KOMIIOHEHTH

HaBuaabLHi nocioHuKH:

1. [Henucrok B. I1. Buma matematnka. MoayinbHa TEXHOJOTIS HaBYaHHS: HaBY. MOCiO.
VY 44.Y.1-4. / B. Il. lenucrok, B. K. Peniera : — 4-te Bun., crepeorutn. — K. : Bua-so Harr. agiarr.
yH-Ty «HAY-1pyK», 2006.

2. Jy6osux B.IIL., IOpux [.I. Buma matemartuxa: HaBu. mociOnuk. — K.: Buma
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3. Mark Kot Elements of mathematical ecology, University of Washington, 2001.

4. Claudia Neuhauser Calculus for biology and medicine .--3rd ed., University of
California at Los Angeles, 2017.

Koncnexru jexuiii: :
5. bonmapenko H.B, Otpamescbka B.B. Ananituuna reometpis: KoHcreKT jekimin K.
KHVYBA, 2022, 84 c.

6. bongapenko H.B, Ortpamescbka B.B. YUucnoBi Ta ¢QyHkuioHanbHi psau, Kuis:
KHVYBA, 2024, 84 c.

36ipHuku 3a1a4:
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reomeTtpii — K. KHYBA, 2014, 46 c.

9. bonnapenko H.B, Orpamescbka B.B., Kunumauk O.O. AnanmiTuyHa reoMmerpis B
npoctopi. MeTonuuni BKa3iBKM, CaMOCTiiiHi Ta KOHTpONbHI po6oTh 3 BumOi MaremMaTHkn K.
KHVYBA, 2013, 40 c.

10. bonpmapenko H.B.,  bonmapenko €.B., Ilactyxosa M.C. Jliniiina  anre0pa.
MetoanuHi BKa3iBKkH Ta camocTiiiHi 3aBmanHs — K. KHYBA, 2015, 80 c.

11. bonmapenko H.B., 3a6apmio O.U., Orpamescbka B.B., [Tacryxoa M.C., CokonoBa
JI.B. Interpanu Ta ix 3acrocyBanus. [Ipakrununmii nocionuk. — K. KHYBA, 2024, 88 c.

12. bonmapenko H.B., Haronkima 3.I., IlactyxoBa M.C., Ileuyxk B.J. Bwuma
MaTeMaTHKa. MeToJuuH1 BKa3iBKM Ta 3aBJSHHS 10 BHUKOHAHHS KOHTpPOJIbHOI poGotm Nel s
cTyaeHTiB 3aouHoi popmu HaBuaHHs - K. KHYBA, 2019, 64 c.

13. boumapenko H.B., Haronkina 3.1., Ileuyk B.Jl., SIxkumi .M. Buma marematuka.
MetonuyHi BKa3iBKM Ta 3aBJaHHS [0 BUKOHAHHS KOHTPOJIBbHOI poOoTH Ne2 st CTyIEeHTIB
3a0uHoi popmu HaBuanHs - K. KHYBA, 2019, 48 c.

Indopmamiiini pecypcen:

http:/library knuba.eduua/ - bibmioreka KuiBCbKOro HalliOHAJBHOTO — YHIBEPCUTETY
OyIIBHULITBA Ta apXITEKTYPH.

https://org2 knuba.edu.ua/course/view.php?id=420 — OcsitHiii caiit  KuiBchkoro
HAI[IOHAJILHOTO YHIBEpPCUTETY Oy/IIBHUIITBA Ta apXITEKTYpH.

http://www.nbuv.gov.ua — HarionansHa 6i6mioTeka Ykpaiau iMm. BepHajacekoro,
M. Kuis, mip. ['omociiBebkwid, 3.

http://www.library.gov.ua — Jlep:kaBHa HayKOBO-TexHI4Ha 0i0mioTeka YkpaiHw,
M. KuiB, Bys1. AHTOHOBHUYA, 180.
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