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MeTta Ta 3aBJaHHA HABYAJIBLHOI JUCIUILIIHA

MeTtow aucuumuiiaa € GopMyBaHHS y MallOyTHIX €KOJIOTIB Ta CHEIaliCTIB
M0 TEXHOJIOTISX 3aXWCTY HABKOJHWIITHHOTO CEPENOBUINA 0a30BUX MaTEMaTHIHHUX
3HaHB ISl pO3B’sI3aHHS 3a/1a4 y npodeciiiHii TisUIbHOCTI, JIOTTYHOTO MHUCJICHHS Ta
HayKOBOT'O CBITOTJISIY; BUXOBaHHsS (paxiBlisl, KM BOJIOJIE SIK KJIACHYHHUMHM, TaK 1
HaWBaXJIMBIIIUMU CYYaCHUMU MAaTEeMAaTHYHUMH METOJIaMH, 3AaTHOTO CaMOCTIIHO
HiBUIIYBaTH CBOI ()axoBi 3HAHHS, MAaTEeMAaTU4YHY KYJbTYpY, IO B TOJATBIIOMY
JI03BOJISIE HOMY 3aCBOIOBATH CHEIiabHI JUCIIUTLTIHH.

KoMnerenTHOCTI 3100yBa4iB 0CBITHHOI Iporpamu, mo GopMyroTHCH B
pe3yJIbTaTi 3ACBOEHHS OCBITHHOI KOMIIOHEHTH

IIporpamMHi KoMIeTeHTHOCTI

InTerpanbHa 3maTHICT PO3B’sI3yBaTH CKJIAJHI CIeNiaii30oBaHi 3a7adi Ta BHPIIIyBaTH
KOMIIETEHTHICTh MpaKTU4HI mpobsemMu y cdepl ekosorii, OXOPOHM JOBKULIA 1
(IK) 30aJIaHCOBAHOTO TPUPOJIOKOPUCTYBAHHS, a00 y MPOIECi HaBYAHHS, IO

nependayae 3acTOCyBaHHS OCHOBHHMX TEOPiH Ta METONIB HAayK IIpo
JOBKIJUISL, Ta XapaKTEPU3YEThCSl KOMIICKCHICTIO 1 HEBU3HAYEHICTIO YMOB.

3KO01. 3gaTtHicTh 10 aOCTPAKTHOTO MHUCIIEHHS, aHAJI3y Ta CUHTE3Y.

3araipHi 3K04. HaBuuku BHKOpHCTaHHS iHGOpPMAMIMHUX 1 KOMYHIKaIiiHIX
KOMIIETeHTHOCTI TEXHOJIOTiH
(3K)

IIporpamHi pe3yJibTaTH HABYAHHA

PHOI. 3natu cyuacHi Teopii, MIAXOAHW, MPUHIUIN E€KOJOTIYHOI MOJITUKH, (PyHIaMEHTaJIbHI
MOJIOKEeHHs 3 Oloforii, ximii, (i3uKH, MaTEeMaTHKH, OI0TEXHONOTI] B (paxOBUX 1 MPHUKIATHUX
IH)KEHEPHO-TEXHOJIOTIYHUX ~JUCIHMIUIIH JJIS MOJICTIOBAaHHS Ta BUPINIEHHS KOHKPETHUX
NPUPOJI03aXMCHUX 3a]a4 y BUpOOHMYiH cepi.

PHO2. Bwmitu BukopucTOBYBaTM I1H(OpMaliifHI TEXHOJOTi Ta KOMYHIKAIlHI Mepexi s
IPUPOJIOOXOPOHHHUX 3a7au.




IIporpamMa oCBiTHHOI KOMIIOHEHTH

Monayas 1
3microBuiit moay.b 1. JliniiiHa anredopa

Tema 1.1 KoMmiekcHi 4yucja

Jlekuii. Po3mmpenns nmouarts yucna. KommekcHi uncna. ['eomerpudna iHTeprperaris
KOMIUIEKCHUX uucen. AnredpaiuHa, TPUTOHOMETPHUYHA, MOKAa3HUKOBA (POPMHU KOMIUIEKCHOT'O
yucia. Jii Haxm KomiuiekcHUMH unciamu. @opmyna MyaBpa. 3HaXOKEHHS KOPEHIB
MHorowieHiB. OCHOBHa Teopema anredpu.

IpakTuyni 3aHaTTS. BUKOHAHHS Iiii HaJ KOMIUIEKCHHMH YHCIIaMd B aireOpaiuHiit
(dopmi. 3HAXOMKEHHsSI TPUTOHOMETPUYHOI (POPMHU KOMIUIEKCHUX 4HCENl Ta 300pa)KeHHs iX Ha
KOMIUTEKCHIH rionuHi. [TiqHeCeHHS KOMIUIEKCHOTO YMCIa 10 CTEIeHs. 3HAXOKEHHS KOPEHIB 3
KOMIUIEKCHUX 4ucesl. Po3KiagaHHs MHOTOWIEHIB Ha MHOXXHUKM HaJ IOJIeM JIHCHUX Ta
KOMIUIEKCHUX 4ncell. Po3B’s3aHHs anreOpaidHuX piBHSHB.

Tema 1.2. MaTpuni. Cucremu JIiHITHAX aJre0paivHuX PiBHAHDb

Jlekmii. Marpuni. OcHoBHi Buau Matpuile. [ii Hag matpuigsmu. OOepHeHa MaTpHIIS.
Marpuuni piBHSHHA. BW3HA4HWMKKM Jpyroro, TPeThOro MOPsAAKY. MiHopu 1 anreOpaiuni
JOTIOBHEHHSI €JeMEHTIB MaTpulll. [IOHATTS Mpo BU3HAYHUKH BHUILUX MOPSAKiB. OOuYucIeHHS 1
BJIACTUBOCTI BW3HAuHUWKIB. JliHilHUI mpoctip. Po3mipHicTe Ta 0a3uc JIIHIKHOTO TPOCTOPY.
Teopema mpo po3kian BekTopa 3a 0asucom. JIiHIMHA 3aJIeKHICTh, HE3AJCKHICTH BEKTOPIB.
CucreMu TpbOX JIIHIMHUX PIBHSHB 3 TpboMa HeBimomumu. [IpaBmino Kpamepa. Meton [ayca.
Po3B’s13aHHs cucTeM JIHIMHMX anreOpaiyHuX PIBHAHb 3a JIONIOMOTOK OOCPHEHOI MaTpHIIi.
Po3p’s3aHHS cucTeM JTHIHHMX anreOpaiuHuX pIBHSHB JOBUTBHOTO po3Mipy. Teopema mpo
CTPYKTYypy 3aranbHOro po3B’sizky HeomHopiaHoi CJIAP. Omnopinni CJIAP. dynanamenrtanbHa
cucreMa po3B’si3kiB onHopiaHoi CJIAP.

IIpakTnuni 3aHATTA. BukoHaHHS onepauiil Haj MaTpULSIMU. 3HAXO/PKEHHS 00epHEHOI
MaTpUlll METOJAOM €JE€MEHTApHUX IEPETBOPEHb. MatpuyHi pIBHSHHS. OO6uncneHss
BU3HAYHUKIB — JIPyroro, TPETbOr0 Ta BHILMX MOPAIKIB. 3HAXO/HKEHHS OOEpHEHOi MaTpHILIi.
Po3p’a3yBaHHs cucteM JHIMHMX piBHAHb MeToaoM [aycca, MaTpUUYHUM METOAOM, 3
BUKopucTaHHAM ¢opmyn Kpamepa. EnemenTapHi nmepeTBOpeHHs psKiB (CTOBIIIB) MaTpPHIIL.
Panr marpuni. 3HaxoaKeHHS 3arajlbHOTO po3B’sI3Ky Ta (PyHAAMEHTaIbHOI CUCTEMH PO3B’SI3KIB
CHCTEM OJJHOPITHUX PIBHAHB. 3aCTOCYBAaHHS MaTpUUHUX METO/IB B eKoJorii. Matpuus Jleci.

Tema 1.3. EnemenTn Teopii JiHIAHUX onepaTopis

Jlekuii. Jliniiiauii omnepatop. MaTpuus niHIMHOrO omneparopa. XapaKTepUCTHUYHUN
MHOrowieH MaTpulli. BracHi 4yucna 1 BiacHi BEKTOpHM JiHIHHOTO omeparopa. Biachi umcna Ta
BJIACHI BEKTOpH MaTpulli Jlecii Ta ix 3MICT B IMHaMILII TOIMYJISIIIH.

HpaKTI/I‘IHi 3aAHATTH. 3HaXO,ZL)KeHH$I BJIACHHUX YHCCJI Ta BIIACHUX BeKTOpiB MaTpulb.

3micToBHIT MOTYJIb 2

BekTopHa aaredpa Ta aHAJITHYHA TeOMeTPIfA.

Tema 2.1 BexkTopHa aaredpa

Jlekuii. CricTreMu KOOpJIMHAT Ha IUIOLIHMHI Ta B pocTopi. JlekapToBa Ta moJyispHa CUCTEMU
KOOpJMHAT, 3B’A30K MK HuUMH. [loBxkuHa Binpi3ka. [loain Biapi3ka B JaHOMY BiJHOLICHHI.
[Tonstrst BekTopa. JliHiiHI omepaiii Hax BeKTOpamMH Ta iX BiacTUBOCTi. HampsiMHI KocuHycH
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BekTopa. CkamsipHuii 10OYyTOK TBOX BEKTOPIB, MOTO BJIACTHBOCTI Ta OoOuYMCIeHHsA. BekropHuit
NOOYTOK BEKTOpIB, BIACTUBOCTI, OO4YHCIeHHsS. ['eomeTpuunuil i1 ¢i3uyHuil 3mict. Mimanuit
J0OYTOK BEKTOPIB Ta HOTO BJIACTUBOCTI. Y MOBH KOMILJIAHAPHOCTI BEKTOPIB.

Ipakruuni 3anaTTa. JliHiiHl onepamii Hax BekTopamu. HampsMHI KOCHHYCH Ta OpT
BEKTOpPa. 3HAXOKEHHS CKaJISIPHOTO, BEKTOPHOTO Ta MIIIAHOTO T0OYTKIB BEKTOPIB.

Tema 2.2 EjileMeHTH aHAJITHYHOI reoMeTpii

Jlekuii. PiBHsHHSA 7iHIA Ha 1wiomuHi. OCHOBHI BWAM PIBHSHHS TPSAMOI Ha TUIOIIMHI.
B3aemue posmimenns npsamux. Kpusi gpyroro nopsaky. Kanoniuni piBHSHHA efinca, rimepooiun
1 mapabosu. PIBHSHHS JIIHIN B TOJSPHINA CHCTEMI KOOPJIMHAT.

[Tnomuua B mpocropi. OCHOBHI BHIM PIBHSHHS IUIOIIMHH B mpocTtopi. Kyt mMix nBoma
wiomHamu. [Ipsma y mpocropi. OcHOBHI BUIM piBHSHHA mpsMoi B mpocTopi. Bzaemnue
PO3MIIIIEHHA MPsAMOi 1 miomHM B mpoctopi. KyT Mik mpsmoro i1 muommHo0. Bincrani B
IPOCTOPi.

Mpaxktunyni 3ansarTa. Cxraganas piBHSIHD MPsIMOT HA TUIOIIMHI Y Pi3HUX BHJAaX. Y MOBH
MapajeNbHOCTI 1 MEPIEHAUKYISIPHOCTI NpsMUX. BifcTanp BiJl TOYKU A0 TIPSMOi.
PiBHSHHS TpsMOi Ta TUIOIIMHU B mpocTopi. . B3aemMHe po3mimieHHS MpsAMOi 1 TUIOIIWHH B
npoctopi. Bzaemue po3minienns miomuH. KyTH Ta Bifictani B mpocTopi.

3microBuii MoayJb 3.
JudepenuianbHe yucjaeHHs PyHKIIN OQHi€T 3MiHHOT

Tema 3.1. YucaoBi mocaigzoBHocti Ta ix rpanuui. @yHkumis giicHol
3MiHHOI. ['panuus i HemepepBHicTH PyHKUII HiliCHOI 3MIHHOL

Jlekmii. YuciioBi mocnigoBHOCTI. ['paHuIlsd YMCIOBOI MOCIITOBHOCTI Ta ii BIACTHBOCTI.
Uucno e. [itichi umcna. DyHKIisl ojHiel MIMCHOT 3MiHHOI, OCHOBHI O3HAYEHHS, CIOCOOM 11
3apnanHs. CknaneHna, obepHeHa (yHkiis. OcHoBHI enemeHTapHi (QyHKHil. ['panuns ¢yHkmii.
BrnactuBocti rpanuii @yskiii. OcHOBHI TeopemMu mnpo Tpanuii ¢yHkmii. [lepma 1 mpyra
BU3HayHI rpanuni. HarypaneHi norapudmu. I'inepOomiuni ¢yHkuii. EkBiBaleHTHI HECKIHYEHHO
mam ¢ynakmii. [TopiBHSHHS HeckiHdeHHO Manux (yHkmiid. HemepepBHICTh (QyHKIA B TOYIIL.
Touku po3puBy 1 ix knacudikamis. DyHkiii, HemepepBHi Ha Biapi3ky. Teopemu Komri i
Beiepmrpaca.

IpakTnuni 3anarra. OOUYNCIEHHS TPaHUIb MOCHITOBHOCTEH. 3HAXOMKEHHS TPaHUIlh
GyHKIiH. PO3KpUTTS HEBU3HAYEHOCTEH. 3aCTOCYBAaHHS TIEPIIOi Ta IPYroi BUBHAYHUX TPAHMII Ta
iX HaCMiKIB 7S 3HAXOJKEHHA IpaHullb. JlocmikeHHs (YHKI[iI Ha HeTIepepBHICTh B TOUIII Ta Ha
IPOMIXKKY. 3HAXOPKEHHSI TOUOK pO3pUBY (PYHKIIIH Ta BUZHAYEHHS 1X XapakTepy.

Tema 3.2. Iloxinna pyHkuii

Jlekuii. 3amaui, moO MNPUBOAATH 1O TMOHATTS MOXinHOI. O3HaUeHHS MOXIiTHOI.
['eomerpuynuii Ta ¢izuunuii 3MicT noxinHoi. [IpaBuna 3Haxo/KeHHs moxigHuX. [ToximHi Bif
o0epHEeHUX TPUrOHOMETpUYHUX (pyHKIiH. Tabmuus nmoxigaux. [ToxigHa Bij ckiaaeHOl (YyHKIII.
[ToximHi BiL  moOKa3HUKOBO-cTeneHeBoi  ¢yHkuii. Jlorapudmiune  audepeHiiroBaHHS.
HudepenuiroBanHgd (yHKIT B TOYLi, HOro reoMeTpuuHuil 3MicT. I[HBapiaHTHICTH (opMHU
nepmioro audepeniiiaia. 3actocyBanHs audepeHiianiB 10 HabmmwKeHux ooumcienb. [loximHi 1
mudepeHmiany BUIIUX nopsankis. @opmyna JleiOnina. JudepenmitoBanHs GyHKUINR 3aJaHUX
HESIBHO 1 B MapaMeTpuyHoMy Burisiai. OCHOBHI TeopeMu AudepeHianbHoro ynciaeHHs. Teopemu
®epma, Poms, Jlarpanska, Komri. IIpasuso Jlomitans.

IpakTnuni 3anarra. [loxigHi enemeHTapHUX (yHKUIH. 3HAXOMKEHHS MOX1JAHOT
ckianeHoi ¢ynkuii. IloximHa oOepHeHOT 1 MOKa3HUKOBO-cTeneHeBoi ¢yHkuid. IloxinHi
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rinepoomiyauX ¢yHKIid. ['eomerpuunuii 3micT MoxXimaHOI. PiBHAHHS AOTHYHOI 1 HOpMali MO
rpadika ¢ynkmii B Toumi. [loxigHa ¢yHKIiil, 3a1aH0i HEIBHO Ta mapaMmeTpudHo. Jludepeniian
¢bynkmii. Habmmwkeni oOumciieHHs 3a gomomoror nudepenmiana. Judepenmian ckiaageHoi
¢ynkuii. [aBapianTHicTs Qopmu mepmoro audepenuiany. Iloximni 1 audepeHmiany BUIIHUX
nopsiakiB. dopmyna Jlen6nina. [loxigai apyroro mopsnky (yHKI 3agaHoi mapamMeTpuyHoO.
OcHOBHI TeopeMH Tu(epeHIiaTbHOrO YUCIeHHs: TeopeMu Poms, Jlarpamxa, Komi. IIpaBuio
Jlomitans.

Tema 3.3. 3acTocyBaHHs MOXIAHOI 0 JOCTiKeHHs yHKIIM

Jlekuii. JlokanpHuii MakcuMyM Ta MiHIMYM (QYHKIIl B Toulli. MakcuMyM Ta MiHIMyM
¢ynkuii Ha mpomikky. JlocmimkeHHs ¢GyHKIiH 3a JOMOMOro0 MOXiAHUX (MOHOTOHHICTS,
eKCTpEeMyMH, HaWOUIbIIe 1 HalWMEHIIEe 3HAYCHHS, OMYKJIICTh 1 YTHYTICTh, TOYKH IIEPETHHY,
acumntotn). [ToOynoBa rpadikiB QyHKIIIH.

IpakTuyni 3auarTa. JocmpkeHHs QyHKIII 3a AOMOMOTOK MOXITHUX 1 moOyaoBa
rpagikiB. 3acTocyBaHHS AU(EPEHIIATHLHOTO YUCICHHS B 33ja4aX €KOJIOTIi.

Mopyasb 2
3microBuii MoayJb 4.
InTerpajibHe yncaeHHs QyHKUIl OXHI€I 3MiHHOI.
AndepenuiajbHi pIBHAHHA

Tema 4.1. HeBu3zHaueHuil iHTErpaJ

Jlekuii. IlepBicHa ¢ynkuii. HeBusHaueHnuit inTerpan i #oro BiacTHBOCTI. Tabmuis
OCHOBHHX IHTErpajiB. IHTerpyBaHHsS METOAOM 3aMiHM 3MiHHOi. MeTox iHTErpyBaHHA 3a
yacTHHaMU. [HTerpyBaHHS JpoOOBO-pallioHANbHUX (YHKIIH. [HTerpyBaHHS MAESKUX KIAciB
TpuronomerpuyHux ¢GyHkmid. [lpuknaam enemeHTapHMX (QYHKIINA, TEpBICHI SKUX HE €
elneMeHTapHUMH. [HTerpyBaHHs OiHOMianbHMX audepeHmiamiB. [HTerpyBaHHS  ACSIKUX
ippalioHaIbHUX BHUPa3iB.

IIpakTnyHi 3aHATT. 3HaXO0KEHHsS] HEBU3HAYEHUX 1HTErpalliB 0e3rmocepeIHb0, METOI0M
3aMiHM 3MIHHOI a00 BHeCeHHsSM (QYHKII mif 3HaK audepeHmiany. Merton iHTerpyBaHHS 3a
yacTUHaMu. [HTerpyBaHHS  JOpoOOBO-pallioHaNbHUX  (yHKUIA.  [HTErpyBaHHS  JEsKUX
TPUTOHOMETPUYHUX (QYHKIINA. VYHIBepcaabHa TPUTOHOMETPUYHA IIJICTAHOBKA. |HTErpyBaHHS
ippalioHanbHUX (QYHKIIIH.

Tema 4.2. lu¢epeHuiajibHi PiBHAHHS NEPIIOr0 MOPAIKY

Jlekuii. 3amaui exosyorii, MmO NPUBOAATH 10 CKJIAJaHHS AW(epeHIlabHUX PpIBHSHbD.
OcHOBHI OHATTS Ta o3HaYeHHd. 3afauya Kouri. /ludepeniiianbHi piBHAHHS 3 BiIOKPEMIIIOBAHUMHU
3MiHHUMH. OnHOPIIHI audepeHnianbHl piBHAHHSA. JIiHIHI qudepeHuiaabHl pIBHAHHS MEPIIOTro
nopsaky. Meron . bepnymn i1 Merton Bapianii goButbHOI cranoi. PiBasuHsa [ Beprysi.
PiBHsHHS B TOBHUX qudepeHIlianax.

Ipaktnuni 3ansarra.  [udepenuianbHi  piBHsSHHA I-ro  mopsaky. PiBHAHHSA 3
BIJIOKpEMJICHUMHU 3MIHHUMH. OIHOPIIHI PIBHSHHS 1 PIBHSHHS , IO 3BOJSTHCS JO OJHOPITHHUX.
JliniiiHi audepenuianbHi piBHIHHA | mopsaky. Meron bepHymn Ta merona Bapiaiii AOBUIBHOT
ctanoi. PiBuanHa bepnymni. 3agaua Komni. BnpaBu Ha ckiiaganHs naudepeHIialbHUX pPiBHSIHb
IpY PO3B’s3aHHI 3a/1a4 €KOJIOTIi.

Tema 4.3. Jliniiini audepeHmiaJbHi PpiBHAHHA BHIIUX TOPSAIKIB.
Cucremu nudepeHuiaibHUX PiBHAHb

Jlekuii. JludepenuianbHi piBHAHHSA BULIMX NOpsAAKiB. JudepeHuianbHi piBHAHHS BUIIMX
HOPS/IKIB, IO JOMYCKAalOTh MOHMXEHHA Mopsiaky. JliHilHI TudepeHIianbHl PIBHAHHS BUIIHUX
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nopsiakiB. JIiHIMHI omHOpPiAHI audepeHIianbHI PIBHSAHHS BHIIMX TOPAIKIB 31 CTaIMMHU
koedinienTamu. 3amaya Korri.

Teopema mnpo  CTPyKTYpy  3arajbHOro po3B’SI3Ky  HEOAHOPIAHUX  JIHIHHUX
TuQepeHIiaTbHuX — PIBHSAHb. 3HAXO/DKEHHS 3arajgpHoro po3B’szky JIHIAP 31 cramumm
Koe(dirieHTaMu 1 TPaBOO YAaCTUHOIO CIEHIaIbHOTO BUTIIAMY. [IpuHIIMIT HakIagaHHS PO3B’SI3KiB
s JIHJP 31 cranumu koedimieHTamu (pO3IIISHYTH BUIAJOK DPIBHSHHS JPYroro IMOPSIKY).
JliniliHi HeoHOPIMHI audepeHITiaTbHI PIBHSIHHS APYTOro MOPSAKY 31 CTATMMHU KoedimieHTaMu 1
JOBUIBHOIO TMpaBo YacTHHOW (Meron Jlarpamwka). 3amadi, MO MNPHUBOIATH 1O CHCTEM
nudepeHiiaTbHUX piBHSAHb. HopmanibHi cuctemMu IudepeHIialbHUX PIBHSAHb N-TO TOPSJKY.
Po3B’s13aHHST HOpMAJIBbHOT CUCTEMU METOJIOM BUKJIFOYEHHSI.

IpakTuyni 3aHaTTA. PO3B’s13aHHA nudepeHIiabHUX PIBHSIHL BUIMUX IOPSJIKIB, M0
JIOITyCKAIOTh 3HIKEHHSI MOPAAKY. PO3B’s13aHHs JTIHINHUX OAHOPITHUX AM(epeHIianbHUX PIBHIHbB
31 cramumu  KoedimieHntamu. JludepeHiiaabHi PIBHAHHS JAPYroro TMOPSAKY 31 CTaIUMHU
Koe]ilieHTaMH 1 CIeliaIbHOI0 MPABOI0 YacTHHOI. MeTop Bapiauii oBUIbHOI cranoi Jlarpanxa
JUTSL PIBHSHB JIPYTOTO MOPSIKY 3 MPABOK YAaCTHHOK JIOBUIBHOTO BHUIIIALY. HopmalibHi crucTeMu
TuQepeHIiaTbHIX PiBHSAHD. MeTOo ] BUKIIIOUEHHS HeBIIOMUX. 3aadi eKOJIOTii, 1[0 MPUBOIATH /10
CKJIaJiaHHA TudepeHIialbHUX PIBHSHD Ta iX CUCTEM.

3MicToBHMIA MOAYJIB .

Andepenuianbue yncjaeHns QyHkiii 0araroo0xX 3MiHHHUX.
Busnauenui inTerpaJ.

Tema 5.1. @yHknii Kijbkox 3MiHHMX. /{u(epeHuiaJbHe 4YNCICHHS
¢pyHkuii 0araTb0X 3MIHHUX

Jlekuii. O3HaueHHS! Ta OCHOBHI XapaKTepUCTUKU (YHKIIT KITbKOX 3MIHHHX. ['paHuis ta
HemepepBHICT  (QYyHKHii 1BOX 3MiHHUX. [loBHMI mpHpicT QyHKIIi JBOX 3MIHHHX.
HudepenuiroBanHs (GyHKIIT KiTbkox 3MiHHMX. Yactunni mnoxiani. [loBHuit audepenuian.
IuBapianTHicTs (opmu mnepmioro audepenuiana. IloBHa moxizHa 1 MOBHUN AudepeHiian
ckianeHux QyHkuii. [loxigni 1 AudepeHuiany BUIIKX MopsAAKiB. Teopema mpo MiliaHi MOXiJIHi.
['pagieHT Ta moxijHa 3a HANPSMKOM. PiBHSHHS JOTHUYHOI IUIOIIMHU 1 HOPMaJl /10 MOBEPXHI y
BUIAJIKY SIBHOTO 1 HESIBHOTO 3aBJaHHS MOBEPXHI (PYHKIII€I0 TBOX 3MiHHHUX.

IIpakTnuni 3aHATTA. 3HAXO/KEHHsS O0JAacTI BU3HA4YEHHSA (YHKIII KUIBKOX 3MIHHHX.
['panunsg Ta HenmepepBHICTh (PYHKIIN KiAbKOX 3MIHHUX. YaCTHHHI MOXIJHI Ta iX 3HAXOJKEHHS.
[Toximna Bix ckiagHoil GyHKINT KUTbKOX 3MiHHUX. [loBHMIT audepenItian. 3acTocyBaHHS TOBHOTO
mudepeniiany 10 HabmmwkeHux oduncneHb. [loxigHi 1 qudepeniiany BUIKUX MopsakiB. MimaHi
noxiaHi. [ToxinHi HesBHOT QyHKIII. JloTHYHA MIIOIKHA 1 HOpMaJIb IO OBEPXHI

Tema 5.2. 3acTocyBaHHsl Ju(epeHiATbHOT0 YUCTEHHS 10 A0CTiIKEHHS
(yHKuiil 1BOX 3MIHHHX

Jleknii. Exctpemym ¢dynkiii nBox 3MminHux. HeoOxigHa Ta JDOCTaTHS yMOBH 1CHYBAaHHS
ekcTpeMyMy (YHKIIT TBOX 3MIHHHUX. YMOBHHI ekcTpeMyM. HaiibinbIine 1 HalitMeHIIe 3HAYeHHS
GbyHKII1, HeTIepepBHOI B 3aMKHEH1 0OMekeH1i o0acTi.

IpakTuuni 3anarra. JocnimkenHs (yHKIIA Ha eKCcTpeMyM. 3HaXOMKEHHS YMOBHOTO
ekcTtpeMyMy  (QyHKIli. 3HAXOHKEHHS HAMOUIBIIOrO0 Ta HAWMEHIIOr0 3HA4YeHb (YHKIIIT,
HENepepBHOI B 3aMKHEH1# 0OMeXeHii 00acTi.

Tema 5.3. BusHauenuii iHTerpaJj. 3aCTOCyBaHHS BU3HAYEHOI'0 iHTEerpaJjLy

Jlekuii. O3HaueHHS Ta YMOBM ICHYBaHHsS BH3HAu€HOro I1HTerpaity. BiactuBocTti
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BU3HadYeHoro iHTerpany. Popmyna Herotona-JleitOnina. 3amiHa 3MIHHOI Ta iHTErpyBaHHS 3a
YaCTUHAMHU Yy BU3HAYEHOMY 1HTErpaii. 3aCTOCYBaHHS BU3HAYEHOTO IHTETpay.

IpakTuyni 3anaTTa. OOUYUCICHHS BU3HAYEHUX IHTErpamiB. OOYUCICHHS BH3HAYCHUX
IHTerpaTiB METOJIOM 3aMiHU 3MIHHOI Ta IHTETPYBaHHS 32 YaCTUHAMH.

Tema 5.4. HeBnacHi inTerpajau

Jlekuii. Hesnacui interpamu I pomy Big oOMexxeHuMX (YHKLIH 1O HEOOMEKEHOMY
npoMikKy . JloctaTHi O3HaKM 301KHOCTI 1 PO3ODKHOCTI HEBIACHUX IHTErpaiiB I pomy Bifg
nojatHix ¢yHkuid. AbcomotHa 30DkHICTh. Hemmacui interpamu Il pomy Big HeoOMeXEeHHX
GyHKIINH 10 oOMEexeHoMy Biapi3Ky. JlocTaTHi o3HaKM 30DKHOCTI 1 PO3ODKHOCTI HEBIACHHUX
inTerpanis Il poxy. AGcomoTHa 301KHICTB.

I[pakTnyni 3auaTTa. OGUMCICHHS HEBJIIACHUX 1HTErPaIiB MEPLIOro Ta APYroro poay.

3MicToBHMiA MOaYJIB 6.
Kparni Ta kpuBoJiHiliHi iHTerpaau. Paau.

Tema 6.1. Kpathi inTerpanu

Jlekuii. O3HayeHHss Ta YyMOBHM ICHYBaHHsS MOJABIiiHOro iHTerpamy. BractuBocTi
nojBiiiHOTO iHTEerpary. O0uncieHHs. 3acTOCyBaHHS.

O3HayeHHS Ta YMOBHM ICHYBaHHsS MOTpiMHOTrO iHTerpamxy. BmactuBocTi mOTpiiHOTO
iHTerpany. O0unciaeHHs. 3acToCyBaHHS.

IpakTnyni 3anaTTa. Po3B’a3aHHs 33/1a4 Ha 3aCTOCYBaHHS KPAaTHUX 1HTETPaIiB.
Tema 6.2. KpusBoainiiini interpanu

Jlekuii. KpuBomiHiiiHi 1HTerpanu mnepuioro poay. O3HayeHHS Ta yYMOBU 1CHYBaHHS
KPHUBOJIHIMHUX IHTETrpajiiB nepioro poay. Biaactusocti. O0unciaeHHs. 3aCTOCYyBaHHS.

KpuBomniHiiiHi iHTerpanu apyroro poay. O3HadeHHsI Ta YMOBH ICHYBaHHS KPUBOIIHIMHHUX
1HTerpajiiB apyroro poxny. BnactuBocti. O0uncneHHs. 3acTOCYBaHHS.

IIpakTnuni 3anaTTa. Po3B’g3aHHs 3a1a4 Ha 3aCTOCYBaHHS KPUBOJIIHIMHUX 1HTETpaiB.

Tema 6.3. UncJsioBi psian

Jlekuii. O3HaueHHS 4UCIOBOrO psiny. 301KHICTh yncaoBuX psiaiB. Cyma psiny. OCHOBHI
BJIACTUBOCTI YHUCIIOBUX PsIiB. 3HAKOCTaNl YyicIoBl psiau. HeoOxinHa ymMoBa 301KHOCTI psay.
Hocrtarni ymoBu ([amambepa, Korri) 301kHOCTI 3HaKOCTamMX psaaiB. [TodepexxHi YUCIOBI psIN.
AGcooTHA Ta yMOBHA 301KHOCTI 3HaKONoOYepexHUX pAaiB. Teopema JlelOHina.

IIpakTnuni 3anaTTa. BripaBy Ha 10CHIKEHHS YUCIOBUX PAJIB Ha 301KHICTh

Tema 6.4. CreneneBi psiau

Jlekuii. O3HaueHHs creneHeBuX psAaiB. O0IacTh 301KHOCTI CTETIEHEBOTO PSY.
BnactuBocti creneneBux psaiB. Psa Teiinopa (Maknopena). Po3knan enemenTapHux QyHKIIii B
psaMakiiopeHa. 3acToCyBaHHS CTENIEHEBUX PsIIiB 10 HAOIMKEHUX 0OUNCIIEHb.

IIpakTuyni 3ansa1T. BripaBu Ha 3HaX0KeHHs 0071acTi 301)KHOCTI CTETIEHEBUX PSIJIIB.
BrnipaBu Ha 3acTOCyBaHHS CTENIEHEBUX PAIB A0 HAOIMKEHUX O0YHCIIEHb BU3HAYEHUX 1HTErpaitiB
1 po3B’s13aHHS TU(epeHIiaTbHIX PIBHSHb.



KoHTpoJbHi 3aB1aHHA
Monayas 1

Konumponsna poooma 1. KommnekcHi uucna. ii Han matpunsmu. Busaaunuku. Cucrtemu
JTiHIMHKUX piBHAHB. BexkTopHa anredpa.

3MicT 3aBlIaHb KOHTPOJBHOI poOoTH: ApudmeTnyHi Aii HAJ KOMIUICKCHUMU YHCIAMH;
3aluc KOMIUIEKCHOTO 4HCJIa B TPUTOHOMETPHYHINA (opMi; 3HAXOKEHHS MHOTOWIEHA BiJ
MaTpHIli; PO3B’SI3aHHS MATPUYHUX DPIBHSHB; 3HAXOJKEHHS BH3HAYHUKIB; PO3B’S3aHHS CHUCTEM
JMIHIMHUX PIBHSHB, 3HAXOKCHHS (PYHIaMEHTaJIbHOI CHUCTEMHU PO3B’S3KiB OJHOPIAHUX CHUCTEM
JTiHIMHUX anreOpaiyHUX pIBHSAHB; 3aBJaHHS Ha 3HAXO/HKEHHS CKAJSPHOTO; BEKTOPHOro abo
MIIIaHOTO JOOYTKIB BEKTOPIB.

Konmponsna pobooma 2. AmnaniTuuHa TeoMeTpis Ha IUIOMIMHI Ta B MPOCTOPI.
Hudepennianbae ynucieHds GyHKIIH OHIET 3MIHHOI.

3MicT 3aBAaHb KOHTPOJIBHOI POOOTH: 3a/1aui Ha CKJIaJaHHs PIBHSIHb NPSAMOI HA IJIOLIMHI;
3aJavl Ha CKJIaJaHHS PIBHSAHHA IUIOIIMHU a0o mpsMoi B MHPOCTOpPi; 3HAXO/KEHHS TpPaHUIIb
MOCHTIIOBHOCTEH, 3HAXOMKEHHS TpaHUlb (YHKIIH, 3HAXOMKEHHS TpaHulb QYHKOIA 13
3aCTOCYBAaHHSAM TEpIIoi Ta JAPYroi BHU3HAYHOI TPaHUIlb, 3HAXOKEHHS MOXiMHOT (YHKIIIH,
3aCTOCYBaHHS MOXIAHOT 10 JOCTIKEHHS (DyHKITIH.

Bumoru g0 odopmnenns. KontponbHa poboTa moBMHHa OyTH BHKOHAHAa B OKPEMOMY
30MIUTI Ta 3/1aHA B TEPMiH BKa3aHUI BUKJIaIa4CM.

Monyab 2

Konmponsna poooma 1. HeBusnaueni interpanu. Judepenuianshi piBHSHHSA. OYHKIIT
IIBOX 3MIHHHX.

3MicT 3aBlaHb I1HAMBIIyalbHOI pOOOTH: 3HAXO/KEHHS HEBU3HAUEHUX I1HTETPaiB,
po3B’si3yBaHHS Au(epeHLiaNbHUX pIBHSAHb TEPIIOTO TOPSAIKY; PpO3B’SI3yBaHHS JIHIHHUX
mudepeHliaNbHuX PIBHSAHb JPYroro TMOPSIKY; pO3B’SA3yBaHHSA CHCTEM AudepeHIiaTbHUX
PIBHSIHB, 3HAXO/DKCHHS YAaCTHMHHHX TMOXiMHUX (yHKImI JBOX 3MIHHUX; 3HAXOJDKCHHS
mudepeHiianiB mepumoro Ta JAPYroro Mopsaky GYHKIIA ABOX 3MIHHUX; 3HAXOKEHHS
JIOKaJIBHOTO eKCTpeMyMy (YHKIIIH JJBOX 3MiHHUX;

Koumponvna poooma 2. BuznHaueHni iHterpanu. KpaTHi Ta KpUBOJIHIWHI 1HTErpajy.
Yucnosi psanu.

3MicT 3aBJaHb IHAMBIAYaldbHOI pPOOOTH: 3HAXO/UKEHHS BH3HAYEHUX 1HTErpaliB;
3HAXOJ/KEHHS HEBJIACHUX IHTETPAJIiB IMEPIIOTO Ta JIPYroro pojy; 3HAXOMKEHHS MOJBIMHHX Ta
MNOTPIHHUX 1HTETpatiB; JOCHIIKEHHS Ha 30DKHICTb 3HAKOJOJATHUX pSIiB;, 3aCTOCYBAHHS
CTENIEHEBUX PSI/IIB J10 HAOIMKEHUX OOUNCIIEHbD.

Bumoru g0 odopmnenns. KontponbHa poboTa moBMHHA OyTH BHKOHAHAa B OKPEMOMY
30IIUTI Ta 3/1aHa B TEPMIH BKa3aHUM BUKJIATaueM.

MeToaM KOHTPOJIIO TA OUIHIOBAHHSA 3HAHD
3aranbHe OL[IHIOBaHHS 3/11MCHIOEThCS Yepe3 BUMIPIOBaHHS pe3yiIbTaTiB HaBUaHHA y popmi
MPOMDKHOTO (MOJYJIBHOTO) Ta MiJCYMKOBOTO KOHTPOJIIO (3K, 3aXUCT 1HAMBIAYaIbHOI poOOTH
TOIIO) BIJIMOBITHO 10 BUMOT 30BHINIHBOT Ta BHYTPIINIHBOI CUCTEMHU 3a0€3MEUEHHSI SIKOCTI BUIIOT
OCBITH.

Po3nonis 6aniB aJs nucuunIing 3 GopMor KOHTPOJIIO ek3aMeH (0OTHH ceMecTp)

Moayas 1
IToTouyHE OIIHIOBAHHS
3MiCTOBI MOAYJI Konrtp. Konrp. Ex3aMen Cywma GaniB
1 2 3 Po6ora 1l | Pobora 2
10 10 10 15 15 40 100




Po3noain 6aiB AJ1st AUCHUILTIHY 3 (POPMOIO KOHTPOJIIO 3a7iK (0IMH ceMecTp)

Monayas 2
IToTouHe OIiHIOBAHHS
3MiCTOBHI MO CyMa
KP1 KP2 OaniB
1 2 3
20 20 20 20 20 100
IlIkana omiHoBanHsi: HanionajgbHa Ta ECTS
Cywma OauiB 3a Bci BUIU Omuinka ECTS Orinka 3a HaIlOHAJILHOKO
HABYAJILHOI IIsUIBHOCTI LIKAJIOO
90— 100 A
82-89 B
74-81 C 3apaxoBaHO
64-73 D
60-63 E
35-59 EX He 3apaxoBaHO 3 MOXJIMBICTIO
MTOBTOPHOTO CKJIAJIAHHS
He 3apaxoBano 3
0-34 F 000B’SI3KOBHM MOBTOPHUM
BUBYEHHAM JMCIIUILTIHI

IoaiTuka 010 aKaxeMi4YHOI JOOPOUYECHOCTI

Tekctn iHOMBiAyanpHUX 3aBIaHb (B T.4. Yy pPa3i, KOJM BOHU BUKOHYIOThCS Yy (hopmi
npe3eHTaii abo B iHIIKX (Qopmax) MOXKYTh MEPEeBIpATHCh HA mariar. Jus 1minei 3axucty
IHMBIyaTIbHOTO 3aBJIaHHS OPHUTIHAIBHICTh TEKCTY Mae ckianatu He MeHire 70%. BukinroueHHs
CTAaHOBJIATH BHUINAJKW 3apaxyBaHHs nyOmikaumid 3100yBadiB  y MaTepiasiax HayKOBUX
KOH(epeHIIisX Ta IHIINX HAyKOBUX 30IpHUKAX, SIKi B)K€ MPOUIIUIN MepeBipKy Ha Iuiariart.

CrycyBaHHS MiJl 4ac TECTyBaHHS Ta IHIIMX ONUTYBaHb, Kl MPOBOJATHCS Y HMUCbMOBIH
dopmMi, 3a00poHeEH] (B T.4. 13 BUKOPUCTAHHSIM MOOUTHHHUX JIeBaiCiB). Y pa3i BHUSIBICHHS (aKTiB
criicyBaHHsS 3 OOKy 3700yBaya BiH OTPUMY€E IHINE 3aBIaHHA. Y pa3i MOBTOPHOTO BUSBJICHHS
NPU3HAYAETHCS TOJJATKOBE 3aHATTS Ul IPOXOJKEHHS TECTyBaHH.

IMoaiTka M0a0 BiABiAYBAHHSA

3n00yBau, SKMA TPOMYCTHB ayJUTOPHE 3aHATTS 3 MOBAXHUX IPHYUH, Mae
NIPOIEMOHCTPYBATH BHUKJIQ/Iady Ta HAJATH O JEKaHATy (aKyJIbTETy JOKYMEHT, SKHH 3aCBiquye
1l TPUYUHH.

3a 00’eKTUBHUX NpHUYUH (XBOpoOa, MIKHApPOJHE CTaXXyBaHHs, HAayKOBa Ta HayKOBO-
NpakTU4YHA KOH(epeHwis (KpyIrauil cTii) TOIO0) HaBYaHHS MOXe BiI0OyBaTHCh B OH-JaiH (opmi
3a MOTO/KEHHSIM 13 KEPIBHUKOM KYPCY.

MeToau KOHTPOJIIO

OcHoBHI ¢opmu yuacTi 3100yBadiB y HaBUaIbHOMY HPOIIEC, 1[0 MiATIATaI0Th HTOTOYHOMY
KOHTPOJIIO: BUCTYI Ha MPAKTUYHHUX 3aHATTAX; JOMOBHEHHS, OMOHYBAaHHS 0 BHUCTYILY, PELIEH31s
Ha BHCTYI, ydYacTh Yy JHUCKYCisiX; aHaJi3 TMepIIoKEpeNT, MHUChMOBI 3aBJaHHS (TECTOBI,
1HAMBITyanbHI poOoTu y dopMmi pedepariB); Ta iHIII TUCBMOBI poOOTH, 0POPMIIEHI BiIMOBIIHO
no BuMor. KokHa Tema Kypcy, IO BHHECEHa Ha JICKIIHHI Ta TPaKTHYHI 3aHATTS,
BIJMpaIbOBYEThC 3700yBauaMu y Ti uM iHIIINA ¢opmi, HaBeneHit Buiie. OOO0B’s3KOBa
MPUCYTHICTh Ha JEKIITHUX 3aHATTX, AKTUBHICTh BIPOJIOBK CEMECTpY,
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B1JIBIIyBaHHS/BIAMPAIIOBAaHHS yCIX ayJAUTOPHUX 3aHATh, BHKOHAHHS IHIIUX BHIIB POOIT,
nepeadaueHuX HaBYATBHHUM IJIAHOM 3 Ii€1 JUCIIUILTIHY.

[Ipu omiHrOBaHHI piBHSA 3HaHB 37100yBaya aHATI3Y 1ISITAIOTh:

- XapaKTepUCTUKU  BIAMOBIAI: IUIICHICTh, TOBHOTA, JIOTIYHICTh, OOIPYHTOBAHICTH,
MIPaBUJILHICTD;

- AKICTh 3HaHb (CTYIMiHb 3aCBOEHHS (PAKTUYHOTO MaTepiany): OCMHUCICHICTh, TIMOWHA,
THYYKICTb, J1€BICTh, CHCTEMHICTD, y3aralbHEHICTh, MIITHICTD;,

- CTYIiHb C()OPMOBAHOCTI YMIHHSI TOETHYBATH TEOPIIO 1 MPAKTUKY IIiJ] 4ac PpO3TIAY
CUTYyalil, IPaKTUYHUX 3aB/IaHb;

- piBeHb BOJIOJIIHHS PO3YMOBHUMH OIEpallisiMi: BMIHHS aHali3yBaTH, CHUHTE3yBaTH,
MOPIBHIOBATH, a0CTparyBartu, y3arajibHIOBaTH, pOOUTH BUCHOBKH 3 IPOOIIEM, 110 PO3TIIAIAIOTHCS;

- IOCBiJ] TBOPYOi AiSTIBHOCTI: YMIHHS BUSIBJISTH NMPOOJIEMH, PO3B’sA3yBaTH iX, (OpMyBaTH
TinoTe3u;

- caMocTiifHa poboTa: poboTa 3 HABYAIBHO-METOJAMYHOIO, HAYKOBOIO, JOMOMIKHOIO
BITYM3HSAHOIO Ta 3apyO1’KHOIO JIITEPATypolO 3 MUTaHb, IO PO3IJISAAIOTHCS, YMIHHS OTPUMYBATH
iH(pOpMaIlito 3 PI3HOMAHITHUX JDKepen (TpaaAullifHUX; CHCIIAIbHUX MEePIOIUYHUX BHIaHb, 3MI,
Internet To1o).

TecToBe ONMMTYBaHHSI MOXE MPOBOAUTHCH 33 OAHUM ab0 KiIbKOMa 3MICTOBUMH
MoayJisMu. B octanHboMy BHMaaky Oanu, sSKi HapaxoBYIOThCS 3700yBauy 3a BiJANOBiAl Ha
TECTOBI MUTAHHS, TTOJUISIOTHCS MK 3MICTOBUMH MOJTYJISIMHU.

InauBinyanbHe 3aBAaHHA [IJIsArae 3axucty 3100yBaueM Ha 3aHATTAX, SKi
NPHU3HAYAIOTHCS I0OAATKOBO.

JlitepaTypa, 1110 peKOMEHAYETbCA JUIsl BUKOHAHHS 1H/IMBIyaJbHOTO 3aB/IaHHs, HABEJCHA Y
miii poOouiii mporpami, a B €IEKTPOHHOMY BUIJIsI BOHA po3MimieHa Ha OCBITHBOMY CaWTi
KHVYBA, na cropinii kadeapu.

Takox sK BUKOHAHHS IHAMBITYaJIbHOTO 3aBJAHHS 3a DILICHHSAM BHUKJIaJada MOXKe OyTH
3apaxoBaHa yyacTb 3a00yBaua y MDKHapOAHIH abo0 BCEyKpaiHChKill HayKOBO-IIPAKTUYHIN
KoH(pepeHtii 3 myOuiKaliero y mMarepiagax KoH(epeHIil Te3 BUCTYITy (IOMOBifi) HA OJHY 3 TEM,
JOTUYHHX JI0 3MICTY JUCIUILIIHYU, a00 myOiKallisi CTaTTi Ha OIHY 3 TAKUX T€M B 1HIINX HAYKOBUX
BUIaHHSX.

TexkcT 1HAMBIMYaTbHOTO 3aBJaHHS MOJAEThCA BHUKIIAAady He Mi3Hile, HDK 3a 2 THXKHI JI0
MOYaTKy 3alikoBOi cecli. Bukiamau mae mpaBo Bumaratd Bij 3100yBauda JTOOTMpPAIOBaHHS
1H/IMBIyaIbHOTO 3aBJJaHH, SIKILIO BOHO HE BIANOBI/1a€ BCTAHOBJIEHUM BUMOTaM.

Pe3ynpTaT MOTOYHOTO KOHTPOJIO 3aHOCATHCS 10 JKypHaly oOmiky po6ortu. IlozutnBHa
OLIIHKA MOTOYHOI ycmimHocTi 3100yBayiB 3a BIJICYTHOCTI NMPOIYINEHUX Ta HEBIANPAIlbOBAHUX
MPaKTUYHUX 3aHATh Ta TO3UTUBHI OLIHKHU 32 1HAUBIIyaJIbHY pOOOTY € MiJCTaBOIO IS IOMYCKY
70 MiJACYMKOBOi (opmu KoHTpoisto. banu 3a ayautopHy poOOTy BiANpanboBYIOThCA y pasi
IIPOIYCKIB.

IlincymkoBMii KOHTPOJIb 3IIMCHIOETHCS MiJl 4Yac TPOBEIEHHS 3aliKoBOi cecii 3
ypaxyBaHHSIM TIJCYMKIB TOTOYHOTO Ta MOJAYJIbHOTO KOHTpoJisi. Ilim yac ceMecTpoBOro
KOHTPOJIIO BPAaxOBYIOTbCS pe3yJdbTaTH 37adl ycCiX BUAIB HaBYaJIbHOI pPOOOTH 3rifHO 3i
CTPYKTYpPOIO KPEIUTIB.

YMoBH 10IYCKY 10 MiACYMKOBOI'0 KOHTPOJIs

3n00yBauy, SKUH Ma€ MiJACYMKOBY OLIHKY 3a JIUCIMIUIIHY Big 35 1o 60 Oanis,
MPU3HAYAETHCS J0JIaTKOBA 3aiKOBa cecisa. B 1mpoMy pa3i BiH NMOBHHEH BUKOHATH JOJIATKOBI
3aBJIaHHS, BU3HAYCHI BUKJIaJaueM.

3n00yBay, KU HE BUKOHAB BHMOI POOOYOi Mporpamu IO 3MICTOBUX MOJIYJISAX, HE
JOTTYCKAETHCS 10 CKJIAJaHHS MiJICYMKOBOTO KOHTPOJIO. B 11bOMy pa3i BiH NMOBHHEH BUKOHATH
BU3HAYCHE BHKJIQ/IauyeM [OJaTKOBE 3aBIaHHS IO 3MICTy BIJMOBIIHUX 3MICTOBHUX MOJIYIIB B
nepioj] Misk OCHOBHOIO Ta JTIOJIaTKOBOIO CECISIMHU.
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3n100yBady Mae MpaBO Ha ONMPOTECTYBAHHS Pe3yJIbTAaTiB KOHTPOJs (amensimiro). [IpaBuia
NOJAHHS Ta PO3TJINY amesslii Bu3HaueHi BHYTpimHiMU qokyMeHTamu KHYBA, siki po3mimieHi
Ha caiiti KHYBA Ta 3MicT sIkux A0BOauThCA 3100yBavyam JI0 TOYaTKy BUBUCHHS JUCITUILTIHH.

MeTtoanune 3a0e3me4eHHS OCBITHHOI KOMIIOHEHTH

HaBuajabLHi nocioHuKkm:

1. J[enwuciok B. 1. Buma matematuka. MoayibHa TEXHOJIOTiS HaBYaHHS: HaBY. MOCIO.
Y 4 4. Y.1-4. / B. I1. lenuctrok, B. K. Peniera : — 4-te Buj., crepeotun. — K. : Bua-po Har. agiarr.
yH-Ty «HAY-npyk», 2006.

2. Jlyooux B.II., IOpux II. Buma maremaruka: Hamu. mocionmk. — K.: Buma
K., 1993.

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.

Koncnexkru nexuiii:
5. bongapenko H.B, Otpamencbka B.B. AnanitTnyHa reomeTpis: KOHCHEKT JEKIii []
K. KHVYBA, 2022, 84 c.

30ipHuku 3aga4:
6. Ay6osuxk B.I1., FOpuk L.I. 36ipHuk 3agad 3 Bumoi matemaruku. — K.: Bumma mik., 2002.

Metoau4Hi po6oTH:

5. Makcumenko /[.B, CokonoBa JI.B Enementu BekTopHOi anreOpu Ta aHAIITUIHOL
reometpii — K. KHYBA, 2014, 46 c.

6. bonmapenko H.B, Orpamescbka B.B., Kumumank O.0. AHamitnyHa TeOMeETpis B
npoctopi. MeToauyHi BKa3iBKH, CAMOCTIMHI Ta KOHTPOJIbHI poOOoTH 3 BHIIOi Marematuku [ K.
KHVYBA, 2013, 40 c.

7. bonpapenko H.B., bonpapenko €.B., Ilactryxosa M.C. Jliniiina  anre6pa.
Mertoauuni BKa3iBku Ta caMmocTiiHl 3aBmanis — K. KHYBA, 2015, 80 c.

8. bonnapenko H.B., 3abapuno O.U., Orpamescbka B.B., [Tactryxosa M.C., CokosnoBa
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Indopmaniiini pecypen:

http://library.knuba.edu.ua/ - biomioreka KwuiBcbkoro HalioOHaJBHOTO — YHIBEPCUTETY
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https://org2.knuba.edu.ua/course/view.php?id=420 — Ocsitniit caiit  Kuicpkoro
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