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Mera Ta 3aBJaHHSA HABYAJIBLHOT AMCUHILIIHH

MeTol0 NUCLHMIUIHM € OpMyBaHHs y MaiiOyTHIX €KOJIOTiB Ta CIHELialiCTiB
MO TEXHOJIOTIAX 3aXMCTY HABKOJIMIIHLOIO cepejoBMIla 0a30BUX MaTeMaTUYHUX
3HaHb JUIS PO3B’sI3aHHA 3a/a4 y npodeciiiHiil AisIbHOCTI, JOTIYHOTO MHUCIIEHHS Ta
HayKOBOT'O CBITOIJISIAY; BUXOBaHHS (axiBLs, KUl BOJOMIE€ SK KIACUYHUMHM, TaK i
HaWBKJIMBILIUMH Cy4YaCHUMM MaTe€MaTHYHMMH METOIAMH, 3/1aTHOTO CaMOCTIHHO

MABUILYBAaTH CBOI (PaxOBl 3HAHHSA, MaTEMATU4YHY KYJIbTYpY, IO B MNOAAJIBLIOMY
JO3BOJII€ HOMY 3aCBOIOBATH CIELlaIbHI TUCLIUIJIIHH.

KomnerenTHocTi 3100yBa4iB 0cBiTHBOI Mporpamu, o GpopMyiOThCs B
pPe3yJibTaTl 3aCBOEHHSA OCBITHHLOI KOMIIOHEHTH

IlporpamMHi KOMIETEHTHOCTI

r.

I . . : = = : z
[HTEerpasbHa 31aTHICTh pO3B’A3yBAaTH CKJIaJHI CIIElliali30BaHi 3a/1adi Ta BHUPIIIYBaTH
KOMIIETEHTHICTD MpaKTU4YH1 npobneMu y cdepl ekonorii, OXOpPOHH JOBKULIA 1
(IK) 3071aHCOBAHOT0 NPUPOJOKOPHUCTYBAHHS, ad0 y Mpolleci HaBYaHHS, IO

nepeadadae 3acTOCYBaHHS OCHOBHHMX TEOpIH Ta METOJIB HAyK IIpo
JIOBKLUISA, TA XapaKTEPU3YETHCA KOMIUIEKCHICTIO 1 HEBU3HAYEHICTIO YMOB.

—

3K01. 3xgaTHiCcTh 10 aOCTPaKTHOrO MUCJICHHS, aHAJII3y Ta CHHTE3Y.

3arajibHl1 3K04. HaBuuku BHKOpUCTaHHA I1HQOpPMAIHHUX 1 KOMYHIKAlIMHHUX
KOMIIETEHTHOCTI TE€XHOJIOT1H
| (BK)

IIporpamMHi pe3yJIbTaTH HABYAHHS

PHO1. 3Haru cyyacHi Teopii, IMIJIXOAM, NPUHIHKIHK €KOJOTIYHOl IOJITHKH, (yHIaMEeHTAIbHI
oJIOKEHHs 3 Oioorii, Ximii, QI3MKH, MaTeMaTHKH, O10TEXHOJOrIl B (axOBHX 1 NPHUKIATHUX

IHKEHEPHO-TEXHOJOTNIYHUX JAUCHHMIIIH JUIS MOJIEIIOBAaHHS Ta BHPIIICHHS KOHKPETHHX
[IPUPOJ03aXUCHUX 3a7a4 Y BUPOOHHYIH cepl.

PHO02. BMiTH BHKOpPHCTOBYBAaTH 1H(QOpMALIHHI TEXHOJIOII Ta KOMYHIKAI[iiiHI Mepexi Juis
IIPUPOJOOXOPOHHHUX 33/1a4.
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Ilporpama ocBITHbOI KOMIIOHEHTH

Moayas 1
3micToBuii moayas 1. Jliniiina anreOpa

Tema 1.1. KoMniaekcHl Yyuca

Jlekmii. Posmmpenns nousTrs uncna. KommiuekcHi yucna. ['eoMeTpuyHa iHTepripeTais
KOMIUICKCHHX 4Hcel. AnredpaiyHa, TPUIOHOMETpHMYHA, IMOKa3HHMKOBA (POPMH KOMIUIEKCHOTIO
gyucna. Jlii Hax xommiekcHuMH  yuciamu. ®opmyna MyaBpa. 3HaXO[KEHHS KOPEHIB
MHOTO4IeHIB. OCHOBHA TeopeMa anredopu.

[IpakTuani 3auarTa. BukoHanus aiif HaJ KOMIUIEKCHUMHM 4YHCJIaMH B aireOpaiuHii
¢popMi. 3HAXO/DKEHHS TPUTOHOMETPHYHOI (GOPMH KOMIUIEKCHHX 4YMCe] Ta 300pakeHHs iX Ha
KOMIIJICKCHIN TUTOIUHI. [TilHECeHHs KOMITJIEKCHOTO YHclia JI0 CTEeNeHs. 3HaXOKEHHs KOPEHIB 3

KOMIUICKCHHX 4Yucesl. Po3kiamaHHs MHOroOwIeHIB HAa MHOXHHUKM HaJ I0JIeM [JIMCHUX Ta
KOMIUICKCHUX YHUCel. P0o3B’A3aHHs anreOpaiyHuX piBHAHD.

Tema 1.2. MaTtpuui. Cucremu JiHiHHHX aJaredpaidyHuX piBHSIHD

Jlekuii. Marpuui. OcHoBHi Buau martpunb. il Hag Marpunsgmu. OOepHeHA MaTpHIA.
Marpuynl piBHSHHS. Bu3HayHHKM Jpyroro, TpeTLOro moOpsaKy. MiHOpH 1 anreOpaiydHi
JIONIOBHEHHSI €JIeMeHTIB MaTpulll. [IoHATTS npo BH3HAYHUKH BHUIIMX NOpSAKIB. OOYHCIICHHS 1
BJIACTUBOCT! BH3HA4yHHUKIB. JIiHIHHHH mnpocTip. Po3MipHicTh Ta 0a3uc JIHIHHOIO IIPOCTOPY.
Teopema npo poskinan BekTropa 3a 0OaszucoMm. JliHIMHA 3aI€KHICTh, HE3AJIEKHICTh BEKTOPIB.

CucreMH TpbOX JIIHIHHHUX pIBHSAHb 3 TpboMma HeBigoMumu. I[IpaBuio Kpamepa. Merton [ayca.
Po3B’s13aHHS CHUCTE€M JIIHIHHHUX aiureOpalyHUX PpIBHSHb 3a JIOIIOMOIOI0 OOEpHEHOI MaTpHIIL.

Po3B’s13aHHS CHUCTEM JIIHIMHHUX ajnreOpalyHUX pIBHSAHb JOBUIBHOTO po3Mmipy. Teopema 1mpo

CTPYKTYpY 3araibHoro po3B’si3Ky HeoaHopiaHol CJIAP. Oxnopigni CJIAP. ®dynnameHnTansHa
cucteMa po3B’sa3KiB ogqHopiaHol CJIAP.

[IpakTu4Hi 3aHATTS. BUKOHAHHA onepalid HaJ MaTPULUSMHU. 3HAXOJDKEHHS 00epHEHO1
MaTpHIIl METOJIOM €JIEMEHTAPHUX IEePETBOPECHB. MarpuyHl pIBHSHHS. OO0OuucneHus
BU3HAYHHUKIB — JJPyroro, TpeTbOro Ta BUIIKX MOPS/KIB. 3HAXO/UKEHHA 0OEpHEHOT MaTpHIll Yyepes
npueaHaHy MaTpHuiio. Po3B’sa3yBaHHs CHUCTEM JIIHIMHHX PIBHAHL MeTOoAoM [aycca, MaTpuyHuM
MeTOZ0M, 3 BHKOpHcTaHHSAM ¢opmyn Kpamepa.. EnemenrtapH1 neperBopeHHs Marpuui. Panr
MAaTpHIli. 3HAXO0 UKEHHS 3arajlbHOTr0 po3B’ 43Ky Ta ()yHIAaMEHTaJIbHOI CHCTEMH PO3B’A3KIB CHCTEM
OHOPIHMX PiBHSAHB. 3aCTOCYBaHHA MAaTPHYHUX METOJIB B eKoJorii. Marpuis Jlecri.

Tema 1.3. EnemMeHTH TeOpIl JIHIHHUX ONEPATOPIB

Jexuii. Jliniiinuid oneparop. Marpuus niHIAHOrO oneparopa. XapakTepHCTHYHUI
MHOroO4IeH Marpuui. BiacHl 4ucia 1 BjIacH1 BEKTOPH JIIHIHHOrO omnepartopa. BnacHi yucna Ta
BJIACHI BEKTOpU MaTpuill Jlecl ta 1X 3MICT B AMHAMILIL TTOIYJISIIH.

[IpakTuyni 3ausaTTd. 3HAXO0/DKCHHS BJIACHHX YHCEJI TA BJIACHHX BEKTOPIB MATPHILb.

3MicTOBHIT MOAYJIb 2

Bexropna anre6pa ta anajituuna reomerpisi.

Tema 2.1 Bexkropua anre6pa

Jlekuii. CucreMu KoopauHaT na rjIonmni Ta B npocropl. Jlekaprosa ta nmojsipHa CHCTEMH
KOOpJIMHAT, 3B’A30K MK HUMH. Jloskuna sigpizka. [Tozin BLJ(PI3KA B JIAHOMY BIJIHOIUCHHI.
ounsTrst Bexropa. Jlinilini onepanii najx sekropamm ta iX Biractusocti. HanpsiMui KOCHHYCH

4
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BekTopa. CkanspHuit 10OYTOK NBOX BEKTOPIB, HOro BijacTHBOCTI Ta oOuMcieHHs. BekropHwmii
n00yTOK BEKTOPIB, BJIACTHBOCTI, oOuMcneHHs. ['eomerpuunuii i ¢izuunuii 3Mict. Mimanwuii
NO0OYTOK BEKTOPIB Ta HOTO BJIACTUBOCTI. YMOBH KOMIIIAHAPHOCTI BEKTOPIB.

[IpakTuyni 3aHaTTHA. JHIAHI omepanii Hax Bekropamu. HanpsiMHI KOCHHYCH Ta OpT
BEKTOPA. 3HAXO/DKCHHS CKAJIAPHOI0, BEKTOPHOI'O Ta MILIAHOIO J0OYTKiB BEKTOPIB.

Tema 2.2 EnemMeHnTH aHAJITHYHOT reomeTpii

Jlekmii. PiBHSHHSA niHiA Ha nnommui. OcHOBHI BMAM PIBHSHHSA NPAMOI Ha IUIOIIHH.

B3aemHe po3mimenns npsmux. Kpusi apyroro nopsaky. Kanoniuni piBHSHHS eninca, rinep6osm
1 mapabosi. PIBHAHHS JiHIN B MONSAPHIN CHCTEMI KOOP/IMHAT.

[momunua B npocropi. OcHOBHI BHaH piBHHHHH IUIOIMHU B mpocTopl. Ky MK J1BOMa
momuHaMu. llpsma Yy mupocrtopi. OCHOBHI BHIH plBHHHHH HpHMOI B mpocTopl. B3aemue

PO3MIIICHHS TPSAMOi 1 IUIOMMHM B mpocTtopi. KyT Mix NpsMOIO 1 IUJIOHIMHOIO. BijacTtaHi B
IIPOCTOPI.

IIpakTiyni 3anarTa. Ckiananss piBHAHB OPsSMOI Ha IUIOMIMHI Y PI3HHX BHIAaX. YMOBH
NapajieIbHOCTI 1 MEPIEHAMKYISPHOCTI NpAMHUX. BiZicTaHp BiJl TOYKH 10 MPSIMOL.
PIBHSIHHS NpsAMOI Ta IUIOIIMHH B NpoCTOpi. . B3aeMHe po3MilleHHs NMpsAMOi i IUIOIIMHH B
npocTopl. B3aemue po3mimenns miomuH. KyTH Ta BigcTaHi B mpocTopi.

3MicTOBHII MOaY.JIb 3.
JAudepeHuianbHe yucJaeHHs PYHKIIN 0aQHI€l 3MIHHOT

Tema 3.1. Yucaosl nociaigoBHocTi Ta ix rpanuui. ®yHkuisa aildcHoOl
3MiHHOIL. ' paHuus i HenepepBHICTb GyHKUIT AIHCHOT 3MIHHO]

Jlekmii. YucnoBl nmociaigoBHOCTI. ['paHHIIS YHCIIOBOI MOCIIZOBHOCTI Ta 11 BJIACTHBOCTI.
Uucno e. JlikicHl yucna. DyHKUIA OAHIEI AIMCHOI 3MIHHOI, OCHOBHI O3HAQYEHHS, CIIOCOOH ii
saBnaHHsa. CkianeHa, obepHeHa ¢QyHKuig. OCHOBHI eneMeHTapHI QyHkuii. ['panuns ¢ynxmii.
BrnactuBocti rpanumi ¢yskuii. OCHOBHI TeopeMH mpo rpanuui ¢ynkuiii. [lepma i apyra
BH3HauyHl rpaHuni. HarypaneHi norapudmu. I'imepbomyni ¢pynkuii. ExBiBaneHTHI HeCKiHUEHHO
mami ¢yskuii. [TopiBHSHHA HeCKIHYEHHO ManuX QyHKUHA. HenepepBHicTh QyHKIIH B TOYII.
Touku po3puBy 1 ix kinacu@ikamias. @PyHkuil, HemepepBHl Ha Bipi3ky. Teopemu Komri i
Beliepurpaca.

[Mpakruyni 3aHaTTsA. OOYUCIEHHS IpaHULb IMOCTIAOBHOCTEH. 3HAXOKEHHS rPaHHUIb
byHKIi#i. PO3KpUTTS HEBU3HAYEHOCTEN. 3aCTOCYBAHHS MEPILIOI Ta JIPYrol BU3HAYHHUX CpaHUlb Ta

IX HaCJIJKIB JUI 3HaXO/UKEHHs rpaHMilb. JloCUKeHHs QYHKIIH Ha HENIEPEPBHICTD B TOYI( Ta HA
[IPOMIXKKY. 3HaXO/UKEHHS TOYOK PO3PUBY (YHKIIIH Ta BU3HAYCHHS X XapakTepy.

Tema 3.2. IloxiaHa ¢yHKUIH

Jlexmii. 3ajayl, 010 MNPUBOJATE JO IMOHATTA TNOXiAHOI. O3HA4YeHHS MOXUIHOL.
['eomerpuynuit Ta Qiznynuit 3mict noxianoi. [lpaBuna 3maxoypkenns moximuux. [Toximmi Bin
oOepHEHUX TPUrOHOMETPHYHHX Gynkuiin. Tabnuus noxiguux. [loxiana Bij cKiIaneHol b yHKII1.
[loxiani  Bix  nokasuukoBo-creneHeBoi  ¢Qyukuii.  Jlorapudmiune JH(PEPEHIIIIOBAHHS.
Jiupepenniropanns  Gynkuii B Touli, HOro reoMeTpHUHMIT 3IMiCT. [HBaplaHTHICTD (pop\m
nepworo judepenniana. 3acrocysanns audepeniiaiis 1o Habmnkennx odunciens. Tloxiuwi i
,rm(bepenulaﬂn BUIIMX nopsakis. Mopmyna  Jleiibuina. Jludepennitosanns Gpyukuii 3a1anux
HEABHO 1 B IapaMeTpuanomy Buriisijii. OCHOBHI TeopemMH JAHpepeHiiaibHOIO Yncenns. TeopeMu
®epma, Pouia, Jlarpanxa, Kowi. Ipasuio Jlonitans.

Hpakrununi samsrrs.  [loxiani  enementapinx  Qynxuif. 3HAXODKEHHS  MOXUIHOT
ckiaanenol  ¢ynkuii. [loxizna o6Gepuenoi i noxasuukoso-crenenenol Qyuxuiit. IToxiaui
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rinepGoniunux QyHKIiH. [eomeTpuynuii 3MicT moxiaHoi. PIBHSHHS JIOTHYHOI 1 HOpMaJl JI0
rpadika ¢ynkuii B Touni. IToxiana dbyHKIi1, 3a7aH0] HessBHO Ta nmapaMeTpuyiHo. Jlndepenian
dyukuii. HaGmwxeni oGuMcieHHs 3a Jonomoroio audepeniiana. Jludepenuian ckiaaeHol
dbyukuii. [aBapiadTHICTE GOPMH NepmIoro audepeHiany. [Toxigui 1 audepeH1Iad BUIUX
nopsutkis. dopmyna JleiOnina. Iloxigui apyroro mopsiaky (QyHKIUI 3a1aHOl NapaMETPHIHO.
OcHOBHI TeopeMH MdepeHNianbHOro uncnenns: teopemu Pons, Jlarpamwxka, Komn. llpasuio
Jlomirans.

Tema 3.3. 3acTocyBaHHS NOXIAHOI 10 AOCHiIzKeHHST QYHKUIH

Jlexuii. JlokanpHuit MakcuMyM Ta MiniMym Qynkiii B Touni. MakcHMyM Ta MIHIMYM
byHKii Ha mpoMikky. JlocmiypkeHHs (GYHKIIH 3a JONMOMOrol0 IOXiTHHX (MOHOTOHHICTB,
eKCTPEMYMH, HalOinbIne i HaliMeHIle 3Ha4YeHHs, ONMYKJICTh 1 YrHYTICTh, TOYKH II€PETHHY,
acuMIITOTH). [ToOymoBa rpadgikiB GyHKIIIH.

MpakTuuni 3ausTrs. JlocmimkeHHs GYHKIII 3a JONOMOroK MOXigHMX 1 1M00yHoBa
rpadikiB. 3acTocyBaHHs Ju(epEHIIATLHOrO YHCIEHHS B 3a/1a4aX €KOJIOITI.

MoayJb 2
3MicTOBUHH MOaYJIb 4.
InTerpaabne uncjaeHHst GyHKIIT 0JHIET 3MIHHOL.
JIudepeHuiajabHl pIBHAHHSA

Tema 4.1. HeBu3Ha4yeHHH IHTErpaJl

Jlexuii. IlepBicHa ¢yHkuii. HeBusHaueHuit iHTErpan 1 HOro BJIaCTHBOCTI. TaOiuis
OCHOBHHMX IHTEerpaiiB. IHTerpyBaHHsS METOJOM 3aMiHH 3MIHHOI. MeTon IHTerpyBaHHs 3a
yaCTHHAMHM. |HTErpyBaHHs JIpoOOBO-palliOHANBHUX (QYHKIIHA. IHTerpyBaHHS HESKHUX KJIAClB
rpuroHoMeTpuuHuX GyHkuii. Ilpukiannm eneMEHTapHMX (QYHKIIH, MNEpBICHI SKAX HE €
elleMEHTApDHUMHU. IHTerpyBaHHs OiHOMianbHHX — AM(epeHINamB. I[HTErpyBaHHS — IEAKHX
ippallioOHaTbHUX BUPa31B.

[IpakTH4Hi 3aHATTA. 3HaXO0/DKCHHS HEBU3HAYCHUX IHTETpaJIiB Oe3mocepeJHbO, METOLOM
saMinu 3MiHHOI abo BHeceHHAM (yHKIIT M 3HaK audpepenuiany. Merox iHTerpyBaHHs 3a
yaCTHHAMH. IHTErpyBaHHS  Jpo0OOBO-palllOHAILHMX  (QYHKUIA.  IHTerpyBaHHs  JesKuX
TPUrOHOMETPHYHHMX (yHKUiH. YHiBepcalbHa TPHUIOHOMETPHYHA IMIJACTAHOBKA. IHTErpyBaHHS
IppaliOHAILHUX (QYHKIIH.

Tema 4.2. IndepeHuiajibHI PIBHAHHSA MEPILIOro MOPSAAKY

Jlekuii. 3amayi €KoJIOril, IO MPUBOIATL JIO CKJIANaHHs JH(PEpPeHIIaIbHUX PIBHSAHb.
OcHOBHI NOHATTA Ta o3HayeHHs. 3agada Kowl. Jludepeniianbtl piBHSHHS 3 BIJIOKPEMIIIOBAHUMH
3MIHHUMHU. OztHopiaHi audepenianbil piBHAHHA. JIHIAHI audepenianbil pIBHSHHS NEPLIOro

nopsaky. Meron 4. bepnymn 1 Merox Bapiamii J0BUIBHOI ctanol. PiBusinas 1. Bepnyiui.
PiBHAHHA B noBHMX nudepeniiiaiax.

Hpakruuni  sangrra.  Jludepenmiansui  piBHsiaas  I-ro  mopsiaky.  Pisusiuus 3
BIIOKPEMJIEHUMU 3MIHHUMU. OJIHOPIJIHI PIBHSAHHS 1 PIBHSHHS , 1110 3BOJSTLCS JO OJ(HOPILHHX.
Jinian jmdepenniannui pisusuns 1 nopsaky. Meron Bepuyiuti ta Meton sapianii J0BUIBHOI

cranol. Pisuanus bepuyiun. 3ajgavya Ko, Bripasn na cxiiazanns JudepeHiiiaibHuX PIBHSHD
r j "y v i . . 44 Ig
[IPHU PO3B d3aHH] 3a/1a4 eKOJIOrI].

Tema 4.3, Jliniiini jandepenuiajbni  piBHsiHHS  BHINKX  NOPSIAKIB.
Cucremu andepenuiajbuux pisnsinn

Jexuii. J/ludepennianvui pisusinnst sumx nopsakin, Jlndepenmiansni piBHAHES BHIIHX
6
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MOPSJIKIB, IO JOMYCKAIOTh IMOHHXXEHHS INOPAJIKY. Jliniitni gudepeHianbil pIBHAHHS BHIIHX
mopsuakiB. JliHiliHI OnXHOpiAHI JU(EpeHIlialbHl  PIBHAHHA BHIIUX TIOPAAKIB 31  CTATHMH
koedimienTamu. 3anaya Kol

TeopemMa TNpO  CTPYKTYpy  3arajgbHOro  po3B 3Ky HEOJJHOPIAHUX  JIHIAHHUX
mudepeHIiaTbHUX  PIBHSHB. 3HAXO/DKEHHS  3aralbHOTO  PO3B A3KY JIHJIP 31 cranmmumu
koedillicHTaMH 1 PABOIO YACTHHOIO crienianbHoro BUrisy. lIpunnun HakmaaHHs pO3B’SI3KIB
st JTHJIP 31 cranmumu koedimieHTamMu (PO3MJISSHYTH BHMINAJOK PiBHAHHS JIPYTOTO TIOPSJIKY).
JIiHiiiH1l HEOHOPIJIH1 AUdepeHIaabHl PIBHAHHSA JIpPYroro mopsaky 31 CTAJIMMH KOe(PIIIEHTaMH 1
JOBIIBHOIO IPaBOKO 4YacTHHOW (Merox Jlarpamxa). 3azayl, IO IPHBOJATE MO CHCTEM
mudepeHIiaTbHuX PiBHAHb. HopMmanbHi cucTeMH aMepeHIliaIbHUX PIBHAHB N-TO IIOPAJIKY.
Po3B’s13aHHS HOPMAJIbHO1 CUCTEMH METOJIOM BHUKJIFOUCHHS.

MpakTuuni 3anarTa. Po3p’s3anHs audepeHIlialbHUX PIBHSHb BHIIMX IOPSZKIB, IO
NOMYCKAaIOTh 3HWKEHHS TOPAAKY. PO3B’s3aHHS JIHIHHUX OJHOPIIHUX [rdepeHIliabHAX PIBHAHD
31 cramuMu KoedimieHTaMu. JludepeHIianbHi  piBHSHHSA APYroro IOPSAKY 31 CTaMMH
Koe(iliEHTaMH 1 CIEiaTbHOIO TPaBOI0 YacTHHOI0. MeTo Bapiauii 1oBiIbHOI cTasol Jlarpanxa
JUIs PIBHSHB JPYTOro MOPSIKY 3 MPABOIO YACTHHOIO JOBUIBHOIO BHIIIAAY. HOopMasbHI CHCTEMH
nuepeHIiaTbHUX PIBHSHL. MeTO/ BUKIIOYEHHS HEBIZIOMHX. 3ajayl €KOJIOorll, 10 IMPUBOJAATE 10
CKJIQJaHHS TU(EPEHIIATBHUX PIBHAHB Ta 1X CHCTEM.

3micToBMII MOAYJIB S.
TundepenniaabHe ynciaeHHs: GQyHKIINA 0araTtb0X 3MIHHHX

Tema 5.1. ®yukuii Kiabkox 3MiHHHX. /IudepeHuiajibHe YHCICHHS

¢yHKuii 6araTb0X 3MIHHHX

Jlexkuii. O3HayeHHs Ta OCHOBHI XapaKTEPUCTUKHU (YHKII1 KIJIBKOX 3MIHHUX. ['paHuns Ta
HenepepBHicTs  (QyHKUil ABOX 3MiHHMX. [loBHMH mpupicT QyHKIII ABOX  3MIHHHX.
IudepenuiroBands QyHKIIT KUIbKOX 3MIHHMX. YactuuHi noxigsi. IloBHu#t nudepeniian.
[uBapianTHicTE (opMmu mnepmoro audepenimiana. IloBHa moxigHa 1 NMOBHMH audepeHiia
cxnanenux Gynkuii. IToxiani 1 AudepeHmIany BUIIMX MOPAAKIB. TeopeMa nmpo Mimmadi moxijHi.
['pasieHT Ta MOXiJgHA 3a HANpsAMKOM. PIBHSHHSA JOTHYHOI IUIOLIMHHM 1 HOpPMaJi O MOBEPXHI Y
BUIIAIKY BHOI'O 1 HESBHOT'O 3aBJIaHHA MOBEPXHI (PYHKIIEIO ABOX 3MIHHHX.

[Ipakruyni 3aHATTS. 3HAXO/UKEHHs 00JacTl BH3HA4YEHHS (YHKIIT KiITbKOX 3MiHHHX.
['panuIg Ta HemepepBHICTh QYHKIIA KUIBKOX 3MIHHHMX. YaCTHHHI MOXIJHI Ta 1X 3HAXOJKEHHS.

[Toxigna Bix ckianaHoi GpyHKUIl KUIbKOX 3MIHHHMX. [ToBHMi 1udepennian. 3acTocyBaHHs MOBHOTO
mudepeHiany 10 HabauxeHux obuyucienb. [Toxiaul 1 gudepeHmiam BUIIMX nopsiaAKiB. Mimmani
noxigui. [Toxigui HeaBHOI QyHKuil. JIOTHYHA IUIOLIMHA 1 HOPMAJIB JI0 IOBEPXHI

Tema 5.2. 3acrocyBaHHs AH(EPEHUIAIBHOIO YHCJIEHHS 0 NOCHAIIKeHHS
PYHKUIHA IBOX 3MIHHHX

Jexuii. Exctpemym ¢ynkuii aBox 3minaux. Heobximua Ta mocrarhs YMOBH ICHYBAQHHS

CKCTPEMYMY GyHKWIT 1BOX 3MIHHUX. YMOBHHI ekcTpeMyM. HaiiGinpiue i nalfiMeHIIe 3HAYCHHS
GyHKuUIT, HenepepBHOT B 3aMKHEHIiH 06Mexeniil 06macTi.

Hpaxruani sansrra. Jlocnijpkenms (pyHKIIA HA eKCTpeMyM. 3HAXOJDKEHHS YMOBHOIO

CKCTpEMYMY  QyHKuil. 3Haxojukenns HaOLILLIOr0 Ta HAWMEHILIONO 3HAYECHL ¢ yHKII,
HEIICPEPBHOI B 3aMKHEH1H 0OMexeHii o6racTi.
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3micToBuii moayJs 6.
Busnavennii interpan. Kparuni ta kpuBoJiiniiini interpasu

Tema 6.1. Buznavennii interpan. 3acrocyBanHsi BH3HAYEHOTO iHTErpaJy

Jexkmi. O3HayeHHs Ta YMOBHM IiCHYBaHHS BH3HAYEHOrO IHTerpamy. BracTHBOCTI
BH3HAYCHOrO 1HTerpany. ®opmyna Helortona-JleiOnina. 3amina 3MiHHOT Ta IHTErpyBaHHSA 3a
YaCTHHAMM Y BU3HAYCHOMY IHTErpati. 3aCTOCYBaHHS BH3HAYEHOIO 1HTErpay.

[pakTuyni 3ausTrs. O6uncieHHs Bu3HaueHHX iHTerpaniB. OOYHCIEHHS BH3HAYEHHX
IHTErpaJiB METOZIOM 3aMIHM 3MIHHOI Ta IHTErPyBaHHS 32 YACTHHAMH.

Tema 6.2. HeBaacHi interpanan

Jlexmil. Hemnacui i"terpamu I poay Biax oOMexeHHX (yHKIIH MO HeoOMEXEHOMY
NPpOMDKKY . JlocTaTHi 03Haku 36ikHOCTI i po36iXHOCTI HeBIacHHUX iHTerpamiB [ poay Bix
ponaTHiX ¢GyHkii. AbcomorHa 30DkHicTh. HeBnachi interpamu Il poay Biax HeoOMeXeHHX

GyHKIIH 1o obmexenomy BiApi3Ky. JlocTaTHi 03HAKH 30DKHOCTI 1 PO3OIKHOCTI HEBJIACHHX
iHTerpanis Il pony. A6comoTHa 301KHICTb.

[IpakTuuni 3ausiTrss. O0OYHCIICEHHS HEBJIACHUX 1HTErPAIIB NEPIIOro Ta APYroro pouy.

Tema 6.3. KpaTHi inTerpaJju

Jlekuii. O3HayeHHs Ta YMOBH ICHYBaHHS NOABIHHOro iHTerpany. Biactusocti
noaBsiiHOro 1HTerpany. O04yucieHHs. 3aCTOCYBaHHS.

O3HaueHHss Ta YMOBH ICHYBaHHs IIOTPIHHOrO I1HTerpaay. BaactuBocTi morpifiHoro
iHTerpany. O04ucieHHs. 3aCTOCYBaHHS.

IIpaxkruyni 3ansTrs. PO3B’13aHHS 3a/1a4 Ha 3aCTOCYBAHHSA KPAaTHHUX IHTErpaliB.

“r ¢ @

Tema 6.4. KpuBoJ1iHIHHI IHTErpaJin

Jlekuil. KpHBOJIHIHAHI 1HTerpaid nepworo poay. O3Ha4eHHSs Ta YMOBH ICHYBAHHS
KPHUBOJIIHIHHHMX IHTErpaliB nepuoro poay. BiaactuBocti. O04HCIeHHs. 3aCTOCYBAHHA.

KpHBOIIHIAHI IHTEIPAJIH APyroro poay. O3Ha4yeHHs Ta YMOBH ICHYBAHHS KPHBOJIIHIHHHX
IHTErpalB Apyroro poay. Baactusocti. O0uKceHHs. 3aCTOCYBaHHA.

Hpakru4ui sausrrs. Po3B s3aHHS 3a/1a4 Ha 3aCTOCYBAHHA KPHBOJIHIHHKX IHTEIPAILB.

KourpoJibui 3aB1anHs
Moayas 1

Konmponena poboma 1. )1ii way marpuisami. Busiasnnkin. CHeTeMu Tinidiim PIBHSHE.

SMICT  3aB/laHL KOHTPOJILHOI pu()ullii FHANOJORCHHHE  MHOTOMACHA  BUL !\l.‘.u'pillli;
PO3B A3AHHA MATPHYHMX PIBHANL, SHAXOJUKCHHN BHIHAMHIKIN: POSH NIAHIN CHOTOM ILHLHRN
PIBHANL, SHAXOMACHHA DY HAMCHTANLHOT CHCTEMI POSH WINIB.

Kowmpoawna poboma 2. Bekropua ameOpa. ABaiiiaia reoMoTpis Ha IIOUMHL 1A R
npoctopi. Jlndepenmainie uncnenns Gynkidit oJmicl ssinnol

IMICT sam)1an, KOHTPOJLHOT POOO UM SO A SHAN O URCHE T CRAVIEPHOLY, NORTOPHOTO
abo Mimanoro NOOY LY, Sa/1a 1 CKILAH M PUSEOR B TEPAMAOT L DU TOTIE, UM HA ORULARTIN
PIBHAUMA o abo HPHMOL B HPOCTOPE,  SHANOJURCHIE PP OC I IOBHOC TCH,
SHAXOJUACHIA 1Panmil Gyt fl, SHaxomen i FPAE (PYRREEE 3 300 TOCY BARNAL HePIiol ra

8
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APVIOL BAKAWROT  IPAHAIN,  3IHAXO/DKEHHS  noxignol  dyukuilt, 3actrocysanns noxignoi o
ROCTUDKCHAS hyHKIif,

Buvorn 10 opopmnenns. Koutponsna pobora nopunHa OyTH BHKOHAHA B OKPEMOMY
JOITHTI T& 31aHA B TCPMIH BKA3aHUI BHKI1a/1a49eM.

Monayas 2

Konmponwvna poboma 1. ®yuxuii nsox 3mineux. HeBu3nayeHwH Ta BH3IHAYCHHH
THTEIpan.

3MICT 3aB/IaHb  1HJIMBIAYATbHOI poOOTH: 3HAXO/DKEHHS HEBH3HAYECHHX IHTErpalB,
3HAXO/DKCHHS BU3HAYCHHUX IHTErPaTiB; 3HAXO/KEHHS HEBITACHHX IHTErpasliB MEpPHIIOro Ta JIpyroro
pPOaY: 3HAXO/DKCHHS YaCTHHHHUX MOXIAHUX GYHKIIT ABOX 3MIHHHX, 3HAXO/DKEHHS TH(EpEHIIaNB
NEPImoro Ta JIPYroro nopaaky QyHkKIiH JIBOX 3MIHHHX, 3HAXO/DKEHHS JTOKATBHOTO €KCTPEMYMY
GYHKINH JIBOX 3MIHHMX.

Konwmponvna poboma 2. [ludepenniansui pisusuns. [ToasiiiHuil Ta MOTPIHHMIT IHTErpaUL.
Yucnosi psim.

3MICT 3aBJlaHb IHAMBIIyaTbHOT poOOTH: PO3B’sS3yBaHHS JH(PEPEHIIATBHHX PIBHAHB 3
BIZIOKPCMITIOBAHUMH 3MIHHUMH, OJTHOPITHUX PIBHSAHB, JIHIHHHX PIBHAHB MeTOoA0M bepnyul,
3HAXOJDKCHHS NMOJABIAHUX Ta MOTPiHMX iHTerpaniB. JlocaiKeHHS Ha 30DKHICTH 3HAKO/I0aTHHX
PAIB.

Bumoru no odopmnenns. Konrponssa pobora nmoBHHHa OyTH BHKOHAHA B OKPEMOMY
30LIMTI Ta 3/laHa B TEPMIH BKA3aHWH BHKJIA/1a4YeM.

MeToaH KOHTPOJIKO TAa OUIHIOBAHHS 3HAHDb
3araybHe OLIHIOBAHHSA 3IHCHIOETHCS Yepe3 BUMIPIOBAHHSA Pe3yJIbTATIB HABYAHHS Y (hopMi
MPOMDKHOIO (MOJYJILHOTO) Ta IMIJACYMKOBOIO KOHTPOJIO (3aJ11K, 3aXHCT IHAMBIyATIbHOI poOOTH

TOINO) BLINOBIJHO 10 BUMOI 30BHIIIHBO1 Ta BHYTPIIIHBOI CHCTEMH 3a0€3IeUeHHs SAKOCTI BHUIOT
OCBITH.

Po3noais 6aJiiB ist AHCHHILTIHHE 3 GOPMOI0 KOHTPOJIIO eK3aMeH (OAMH cemecTp)

| [loTo4HEe OLIHIOBAHHS o - ' r ﬁ
3MICTOBI MOJLYJII | KoHuTtp. KonTp. Exzamen | CymaGams |
1“_ 2 3 Pobora 1l | Pobora 2
: | 2| | J
_1.9 10 10 ] 15 [ 15 I 40 100 |

Posnoais 6aiB IS AHCHHILIIHHE 3 GOPMOI0 KOHTPOJIIO 3aJ1iK (0 uH cemecrp)

r_ - [loTO4YHEe OlLIIHKOBAHHS . ) f . —
3MICTOBHI MOJLYJII : yma
B 1 [ 2 3 KPl | KP2 Oa1iB

[HosiTHKa o0 akaaemivHol fo0pouecHocTi

Texcru 1HAMBUIYQILHHX 3aBJIaHb (B T.4. Y pasl, KOAH BOHH BHKOHYIOTBON Y Qopai
npescHTalufl abo B IHWKMX QOopMAX) MOXYTh HEPEBIPATHCE Ha wariar. JUm quell 1axuery
IHAMBIAYQILHOIO 3aB/IaHHA OPHITHAILHICTL TEKCTY MAE€ CRARNATH He Metite 70%. Bk BodeRHy
CTRHOBANTL  BMUGIKH  sapaxysadis  nyOuikaiii 00y Basis  V  MAICPIUVIAN  HAY KOBMX
KOHQEPCHILSX 1a IHIHX HAYKOBHX 3OIPHMKAX, HKI BKC HPOTILIH HEPEBIPRY Ha 1Aty

CHMCYBAHHN 1110 HAC 1CCTYBAalHE 18 THIIHX OIEY BAKE, MKL TPOBONEBON V IHC BMORR
Gopmi, saboporeni (b 14, 15 BUKOPHC TaliiM MOOILHIX AeBaficin). Y pasi BHEBIORKN DaxTin
CHMCYBanny 5 DoKy 3A00yBada BiH OIPHMYC THIG SABAHEN. Y Pash HOBTOPHOID BHNRICHRN
HPHIHBHACTLCH 0@ TKOBE SAHNTIH JUIE DPOXOJUKCHIN TOCTY BA N,

Y
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IMoaiTHka mono BiaABiAyBAHHS
3no0yBavy, SKWH  NIPONYCTHB  ayJIMTOpHE 3aHATTA 3 MTOBAXKHHX [MPUYHH, Mae
NPOACMOHCTPYBATH BHKJIAA4y Ta HAJATH 10 JeKaHaTy (akyabTeTy J0KyMEHT, SIKUM 3aCBIIYYE
I NPHYHHN.
3a 00'¢KTHBHHUX NpPHYHMH (XBopoOa, MiKHApOJIHE CTaXyBaHHSA, HayKoOBa Ta HayKOBO-
npakTHYHA KoHdepeHs (Kpyriui CTuUI) TOIO) HaBYaHHA MOXE BiOyBaTHCh B OH-TalH (HopMmi
33 MONOJDKCHHSM 13 KEPIBHHKOM KYpCY.

MeToaAH KOHTPOJIIO
OcuoBHi Gopmu yyacTi 3106yBauiB y HaBYATLHOMY ITPOLEC], IO MIUIATA0Th MOTOTHOMY
KOHTPOJIIO: BUCTYTI HAa MPAKTHYHWX 3aHATTAX; JOMOBHEHHS, OMOHYBAHHS J10 BHCTYIY, pereH31
Ha BHCTYN, Y4YacTh Y JMCKYCiSIX; aHAT3 MNepLIoUKepes; IMHChbMOBI 3aBJaHHS (TecToBlI,
iHIMBIAYaTbHI poboTn y dhopmi pedeparis); Ta iHII MHCEMOBI pOOOTH, odopMIIEH] BIIITOBIIHO
no Bumor. KoxHa TemMa Kypcy, IO BHHECEHa Ha JIEKLIHHI Ta MpaKTHYHl 3aHATTA,
BLANpaboBYeThCs 3100yBayaMu y Ti uM iHmid Gopmi, HaBeICHIH BHIIE. O60B’s13K0OBa
IPHUCYTHICTD Ha JIEKIITAHUX 3AHATTAX, AKTHBHICTB BITPOIOBX CEMECTPY,
BiJIBIlYBAHHS/BIINPALIOBAHHS yCIX ayJAMTOPHHX 3aHATb, BHKOHAHHA {HIIHX BHJIB pOOIT,
nepenbavyeHMX HABYAILHHM TUIAHOM 3 1€l JHCIMILIIHH.
[Tpu oniHIOBaHHI PiBHSA 3HaHB 3100yBaya aHAI3y MIUIATAIOTh!

- XapaKTEPUCTHKH  BIIMOBIAL:  IUJIICHICTH, TOBHOTA, JIOTIYHICTh, OOIPYHTOBAHICTE,
MPaBUJIbHICTD;

- gKicTh 3HAHb (CTYNiHb 3acBOEHHS (AKTHYHOIO Marepiaiy): OCMHUCJIEHICTh, IIMOHMHA,
THYYKICTb, JII€BICTD, CHCTEMHICTh, y3arajJbHeHICTb, MIIIHICTb;

- cTyniHb ¢(HOPMOBAHOCTI YyMiHHS [O€JAHYBAaTH TEOPIIO 1 MPAKTHKY M 4ac po3rjsany
CHTYAIlli, MPAaKTHYHHUX 3aBJ1aHb;

- piB€Hb BOJIOJUHHS PO3yMOBHMH onepaiisMH: BMIHHS aHalI3yBaTH, CHHTE3YBaTH,
nopiBHIOBaTH, abcTparyBaTH, y3aralbHIOBATH, pOOHTH BHCHOBKH 3 IIPO0OJIEM, 110 PO3IJIAIAOTHCA,

- JOCBiJI TBOPYOI JiSJIHOCTI: yMIHHSI BHSIBJIATH NPOOJIEMH, pO3B’S3yBaTH IX, bopmyBaTu

rNoTe3U.
_ camocTiiiga pobora: pobora 3 HABYAIPHO-METOJHYHOIO, HAayKOBOIO, JOTIOMDKHOIO

BITYUM3HSHOIO TA 3apyOIXHOIO JIITEPATypolo 3 MHTAHb, IO PO3MIAAIOTHCA, YMIHHS OTPHMYBaTH
iHGOpMALLIO 3 PI3HOMAHITHHX JDKEpPEl (TpaZHLIHHKX; CHEMIATbHHX NEPIOAMYHUX BUaHb, 3MI,
Internet TO110).

TecroBe ONMTYBAHHS MOXE IPOBOJHTHCH 33 OJHHM a00 KUIBKOMA 3MICTOBHUMH
MoAyJsiMH. B ocTaHHbOMY BHIAIKY Oanu, AKI HApaXoBYKOThCH 37100yBavy 3a BIAMOBLAL HA

TeCTOBI MUTAHHS, IOAUISIOTHCS MK 3MICTOBHMH MOJYJISMH.
InauBiayajbHe 3aBJAaHHs [UUIANAE  3aXHCTY 3no0yBaueM Ha 3aHATTAX, Kl

IPU3HAYaAIOTHCA J101aTKOBO.

Jlitepatypa, 1110 peKOMEHAY€TbCS /U1 BHKOHAHHS IHIHBLIYAIBHOIO 3aBJIaHHS, HABC/ICHA ¥
i pobouiii nporpami, a B €JICKTPOHHOMY BUIJLUIL BOHA po3MimeHa Ha OCBITHBOMY CaiTy
KHYBA, na cropinu kageJipH.

Takox 4K BHKOHAHHSA 1HAHBLIYAJIBHOINO 3aBJIAHHSA 3@ PILUCHHAM BHK/IQAMA MOXC Ovru
japaxoBaHa y4acrn 3j00ysava |y MDKHAPOJIHIH  a00  BCEYKPATHCBKIH  HAYKOBO-IPAXTHUHL
xoudepenuii 3 nyGaikaicio y Marepiaiax KOHPEpeniil Te3 BHeTyny (AONOBULD HA QY 3 TeNM,
JOTHYHKX 10 sMicTy auciiuiing, abo nyOIKan Crarrl Ha QMY 3 TAKHX TOM B IHUN HAYROBHX
BHJAHHAX.

Texer IHANBIAYAILHOIO 3ABJIAHHA TOAACTLOE BHKIUINMY HE IS, HDK 39 D OTHOKHL 2O
novarky swiikopol cecil. Buiiaiad Mac Hpaso BHMArat s 00y Bada 00IPANIOBARNA
IHJIMBLIYAJILHOLO $SaB/laiis, SKI0 BORO HE BLALTOB LA BOTTTOBITCTHM BHMOTAN

Pesyantary HoT0MH0I0 KOHTPOHO SAHOCHTEOE 0 ORY Pty otuiky podori Hoasna
ominKa HoToMHol yerinmocti 300ypatin 3 BUICY THOCTE HPOUYHICHIN T4 HERUTTPAIBOBAHNN

NPAKTHYHHX SalHdThL 1) llll'ﬂlllllilli llllillh" Al ||UlllHi,!l_\'tl!lhll)* pooory ¢ “i;-'l'f FAROIO U JIOHYCKRY
1) '
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RO miacymxosoi popmu koutpomo. bamu 3a ayauropry po6oTy BUATIPalbOBYIOTHCA y pa3i
MPONYCKIB.

ITitcyMKOBHIT  KOHTPOJIb 3IHCHIOETHCS M dac TPOBEIEHHS 3aliKoBoi cecii 3
VPAXVBAHHSM  TTJICYMKIB  TTOTOYHOIO Ta MOAyJbHOro KoHTpons. [lyr bac ceMecTpoBoro
KOHTPOTIO  BPAaXOBYIOTHCS pe3y/bTaTH 37adui yciX BHJIIB HaBYaIbHOI POOOTH 3rigHO 31
CTPYKTYPOIO KPCIUTIB.

YMOBH 10nyCKY 10 MiACYMKOBOT0 KOHTPOJIS

3n06yBavy, skuii Mae TiJICYMKOBY ONIHKY 3a AMCUMIUIiHY Bix 35 mo 60 Oanis,
MPU3HAYAETHCS JIOJIATKOBA 3aliKOBa cecif. B mpoMy pa3i BiH NMOBHHEH BHKOHATH J01aTKOBI
3aBJIaHHS, BU3HAYECH] BUKJIA/IAYEM.

3n100yBay, siKMii He BHKOHAB BHMOI po00Y0i MpOrpaMH IO 3MICTOBHX MOIYJISX, HE
JIONTYCKAEThCs /10 CKJIaJaHHs MiJICYMKOBOrO KOHTpOM0. B mboMy pasl BIH IMOBHHEH BHKOHATH
BH3HAYCHEC BHWKJIQ/Ia4€M JIOJaTKOBE 3aBJaHHA 10 3MICTy BIAMOBIIHHX 3MICTOBHX MOJIYJIB B
nepioJl MDK OCHOBHOIO Ta JIOJATKOBOK) CECISIMH.

3n00yBay Mae nmpaBo Ha ONPOTECTYBaHHS pe3yJbTaTiB KOHTpouss (amensnito). [IpaBuna
MOJAHHS Ta PO3IJIsJly anesisiii Bu3HaueHi BHyTpimHiMH qokymeHTaMmH KHYBA, ski po3miieHi
Ha caiiti KHYBA Ta 3MicT SiKuX JI0BoJMThECs 3100yBayaM JI0 MOYATKy BUBUCHHS JIHCIHIUIIHH.

MeToauune 3a0e3ne4yeHHs OCBITHBOI KOMIIOHEHTH
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1. Jlenuciox B. Il. Buma mMarematuka. MoaynpHa TEXHOJIOrS HaBYaHHSA: HaBY. 110C10.
V 44.Y.1-4. / B. I1. Jlenuciok, B. K. Penera : — 4-te Bux., crepeorun. — K. : Bua-so Hau. asiar.
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9. bonnmapenxo H.B., Harosnkima 3.1, Ilacryxoa M.C., Ileuyk B.J[. Buma
MaTeMaTHKa. MeToJM4yH1 BKa31BKH Ta 3aBISHHS 10 BUKOHAHHS KOHTPOJIHHOI pobotu Nel mns

CTYJICHTIB 3a04HO1 (OpPMH HaBuaHHs K. KHYDBA, 2019, 64 c.

10. bonnmapenxo H.B., Haronkina 3.1., ITeuyx B.J1., SIkumiB SI.M. Buma maremaruka.
MeronuyHl BKa3IBKM Ta 3aBASHHS JI0 BUKOHAHHS KOHTPOJBLHOI pobotH Ne2 sl CTyHeHTIB

3a04HO1 popmu HaBuaHHs — K. KHYFBA, 2019, 48 c.
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