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1. MeTa HaBYAJIBHOI JUCHMILIIHA: 3a0€3IEYUTH IPYHTOBHE 3aCBOEHHS TEOPETUUHUX
1 IPaKTUYHUX PO3/LIIB KypCy ,,BHIIIOI MaTeMaTHKH, CIIPUATH (POPMYBAHHIO HABUYOK
y 3aCTOCYBaHHI y TpoQeciiHiil IISUIBHOCTI OCHOBHHUX METOJIB BHIIOI MaTeMaTHKH,
30KpeMa, METOJIB JIHIMHOI anrebpu, aHATITHYHOI reoMeTpii, AudepeHIiaIbHOTO Ta
IHTerpajIbHOTO YHMCIICHHS (QYHKINT OJHIET 3MIHHOT Ta 0araTbox 3MIHHUX, TEOPii pAIIB,
Teopii KUMOBIPHOCTEH TOIIIO.

JIns 10 NOCATHEHHS Ha OCHOBI Cy4YaCHMX METOIB 1 NPUHOMIB HaBYaHHS
BHBYAIOTHCS OCHOBHI MUTaHHS TeOpii MIACHUX YHUCEN, TPaHUIb TOCIITOBHOCTEN Ta
¢GyHKII#, BIacTUBOCTEN HemepepBHUX (YHKIIHN; AudepeHIiianbie YucaeHHs QyHKIIH
onHI€T Ta 6araTbOX 3MIHHMX; IHTETPOBHICTH (PYHKIIM OfHI€T Ta OaraThOX 3MIHHUX,
OCHOBHI1 METOJIM 1HTETPyBaHHS, OCHOBHI ()OPMYJIM IHTETPAIIBHOTO YUCJIEHHS; OCHOBU
AHAJITUYHOI TEeOMETpli, JiHIMHOI anreOpu Ta audepeHUlaTbHUX pIBHSAHB, TEOpili
YUCJIOBHUX Ta (PYHKLIOHATBHUX PAIB, OCHOBU CPEPUYHOI TPUTOHOMETPII.

Kypc ,,Buma maremaruka” € ogHiero 3 000B's3koBux kommnoHeHT OII «I'eoxesis i
3eMJICYCTPIi» 1 BITHOCUTHCS JI0 IUKITY 3arajibHOl IMATOTOBKH.

3aBaaHHs BUBUEHHS JMCHMILIIHM: HABUUTHU CTYJICHTIB BUJILHO ONIEPYBAaTH OCHOBHUMU
HNOHATTSMHU Ta TBEPDKCHHSIMHU MPOTPAMHOTO MaTepially, yMIIO iX 3aCTOCOBYBATH JI0
PO3B’sI3aHHS 33]1a4, sIK1 3yCTPIYarOThCS HA MIPAKTHUIIL 32 0OPAHOIO CIIEHIAIbHICTIO.

2. Pe3ysibTaTl HABYAHHS

VY pe3ynbTari BABYEHHS AUCIUIUTIHU CTYJAEHTH MOBUHHI
3HATH: OCHOBHI TIOHATTS Ta TBEPAKEHHS 3 MPOTPAMHOT0O MaTepiaity JaHOTO Kypcy;
BMIiTH: BUKOPHUCTOBYBAaTH BUBUEHUIN MaTepiall MPU pO3B’sI3yBaHHI KOHKPETHUX 3a/1ad,
3aCTOCOBYBATH TEOPETUYHI 3HAHHS HA MPAKTHUILIL.
Y pe3ynbTaTi BHUBUEHHS HABYAJIBbHOI ITUCIHIUIIHA CTYJEHT TOBUHEH OBOJOIITH
HACTYITHUMHU KOMIIETEHTHOCTSIMH Ta TPOTPaMHUMU pe3yIbTaTaMHi HaBYaHHS:
3K02. 31aTHICTh 3aCTOCOBYBATH 3HAHHS B MPAKTUYHUX CUTYaLISIX.
3K03. 31aTHICTh JIaHYBaTH Ta YIPABISATHA YaCOM.
3K10. YcBinoMaeHHs piBHUX MOXKJIMBOCTEH Ta TeHACPHUX TTPOOIIEM.
CKO02. 3paTHicTh 3aCTOCOBYBATH TEOpli, MPUHIIUIH, METOIU (hi3UKOMATEMATUIHHX,
MPUPOTHUYHX, COIIAIbBHO-EKOHOMIYHUX, 1H)KCHEPHUX HAyK MPH BUKOHAHHI 3aBJaHb
reoje3ii Ta 3eMJIeYCTPOIO.
CK18. 3parHicTh BUKOHYBaTH MaTeMaTH4YHY OOpOOKYy pe3yJbTaTiB T€O0AC3UYHUX
PIBHOTOYHHX, HEPIBHOTOYHUX BUMIPIB, QYHKIIA BUMIPSIHUX BEJIMYUH.
[TPHY. 30upatu, OLIHIOBATH, IHTEPNPETYBaTH Ta BUKOPUCTOBYBATH T'€OMPOCTOPOBI
JaHi, MeTajaHl 100 OO0’€KTIB TMPUPOJHOTO 1 TEXHOTEHHOIO0 IOXOJKEHHS,
3aCTOCOBYBATH CTATHUCTHYHI METOJAM iXHBOTO aHAI3y AJIA PO3B’SI3aHHS CHELiaIbHUX
3aj1a4 y cdepi reoaesii Ta 3eMIIeyCTPOIO.
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3. Onuc HAaBYAJBLHOI JUCIUILIIHHA

3.1. 3arasabHa indopmanis

KinbkicTh KiabkicTh rogun
ing
uBI
© Pix Ce p ce | Ja | caM | 1y .Bm]
opma . Jae Mi | 00 | ocTi | an | migcymko
miaroT | Mec ) .| ak . .
HaBYaHHA | - KpequTiB | rogum | Kui| | Ha | pa | iina | pHi BOro
T ui | PC | TO po6 | 3aB | KOHTPO.IIO
bKi | pHi | oTa | na
HH
sl
1 2 5 150 |30 |30 |- |- 90 |- |3amk
Jlenna
2 3 5 150 |30 [15 |- |- |105 |- |icmmr

3.2. CTpykTypa 3MiCTy HAaBYAJIbHOI IV CHUILIIHA
2 cemecTp

Ha3Bu 3micToBUX
MoayniB i Tem

Kinbkictb roanH

OeHHa popma 3ao4Ha popma
ycbor y TOMy ymchi yCboro y TOMy Yunchi
o
n n | na| iHg | c.p. Al n | nab | iHg | c.p.
6

1 2 3 4 5 6 7 8 9|10 | 11 12 13

Temu neKkuinHux 3micToBuit moaynb 1. EnemeHTH niHiiHoi anrebpu

3aHATb
Tema 1 BusHayHuku. | 10 2 2 - - 6 - - |- - - -

MoHATTA, BNAaCTUBOCTI
Ta 064YMCNEHHSR
BM3HAYHMKIB 4pyroro
Ta TPETbOro NOpPALKIB
BM3HAUYHMKKM BULLINX
nopAAKiB Ta ix

obyncneHHA.




Tema 2. Cucremu
NiHINHKUX PiBHAHDb

Cnctemu NiHiNHKX
Heo4HOPIAHMX
PiBHAHb Ta MeTOAM iX
pO3B'A3aHHA: MeToA
Kpamepa, metoz
laycca, Teopema
KpoHekepa-Kanenni.

CucteMu NiHiMHNUX

OAHOPIAHMX PiBHAHD.

10

Tema 3. Matpuui

O3HayeHHA maTpULpb
Ta Aii Hag HUMK.
Ob6epHeHa maTpuua.
MaTpuyHnin meTop,
pO3BA3yBaHHA
CUCTEM NiHINHUX

PiBHAHD.

10

Pasom 3a 3M1

30

6

6

- 18 | - -

Temu nekuinHmnx

3aHATb

3mictoBuit mogynb 2. EnemeHTH BEKTOpHOI anrebpu. EnemeHTn

aHaniTUYHOI reomeTpii

Tema 4. Cuctemum
KoopAuHaT

JekapTtosi cucremm
KOOpAMHAT Ha
NPAMIN, Ha NAOWMHI
Ta B NPOCTOPI.
MonApHi cuctemn
KOOpAMHAT Ha
NAOWMHI Ta B
nocropi. MpocTiwi
3a4a4i aHaNiTUYHOI
reomeTpii.

10

- 6 - -




Tema 5. JliHiAHi
onepauii Hag
BEKTOpamMm

BekTopu Ta NiHiMHI
onepaujii Hag HUMMU.
NiHiHa 3aneXxHicTb
BEKTOpIB.
KoopanHatu
BEKTOpA.

10

Tema 6. CKanapHum,
BEKTOPHMUI Ta
MilWwaHun po6byTKU
BeKTopiB

CkanapHuit pobyTok
BEKTOPIB: 0O3HaUYeHHs,
B/1aCTMBOCTI,
3aCTOCYyBaHHA Npw
po3B'A3yBaHHI 33434
NPaKTUYHOTO 3MICTY.
BekTopHMit A06YyTOK
BEKTOPIiB: O3HAYEHHS,
BN1ACTUBOCTI,
3aCTOCYBaHHA Npu
po3B'A3yBaHHI 3a4a4
NPAKTUYHOTO 3MICTY.
MiwaHuit 4obyToK
BEKTOPIiB: O3HAYEHHS,
BN1ACTUBOCTI,
3aCTOCYyBaHHA Npwm
po3B'A3yBaHHI 3aga4
NPaKTUYHOTO 3MICTY.

10

Tema 7. Mpama Ha
NNOLWMHI

Pi3Hi BuAM piBHAHDL
NPAMOI Ha NNOLLUHI.
B3aemHe
po3TallyBaHHA ABOX

NPAMMUX, KYT MiXK

10




NPAMUMM Ha
NAoWMHi. Bigaanb Big,
TOYKM 0 NPAMOI Ha
nnowmHi. HopmosaHe
PiBHAHHA NPAMOI.
KMYTKM npAMKX.

Tema 8. MNpama Ta
NNIOWMHA B NPOCTOpPI.
KaHOHiuYHi piBHAHHA

NiHiX Ta NOBEpPXOHb
APYyroro nopaaxy

Pi3Hi Buan piBHAHDL
NNOLWMHN, B3aEMHE
po3TallyBaHHA ABOX
NAOLWLMH B NPOCTOPI.
MMYTKM Ta B'A3KM
NAowWMmH. Biggans Big,
TOYKM 00 NAOLWMUHN B
npocropi.

Pi3Hi Buan piBHAHDL
NpPAMOI B NPOCTOPI.
B3aemHe
PO3MiLLEHHA NPAMMUX
i N1OWMH B NPOCTOPI.
Biaoanb Big TO4KkM oo
NpPAMOI B NPOCTOPi.
Bigaanb mix
NPAMMMU B NPOCTOPI.
KaHOHIYHiI piBHAHHA
NiHin gpyroro
NoOpAAKY.

KaHOHIYHiI piBHAHHA
NOBEPXOHb APYroro
nopAaky. Enincoipg,
obepTaHHA AK
maTemaTuyHa

moaenb 3emi.

12




Tema 9. EnemeHTH 8 1 1 - - 6 - - |- - -
chepuyHoi
TpUroHomeTpii

OCHOBHI NOHATTSA,
NMONOKEHHA Ta
dopmynu chepunyHoi
TPUroHomeTpil.
3acTocyBaHHA
chepuryHoi
TPUroHOMeTpIT Npu

BUBYEHHI reogesii.

Pasom 3a3M 2 60 12 12 | - - 36 - - |- - -
Temu nekuiiHux 3mictoBuit mogynb 3. PyHKLiT ogHiei 3miHHOI. HenepepBHicTb
3aHATb

Tema 10. DyHKUIT 20 4 4 - - 12 - - - - -

OAHI€El 3MiHHOI:

OCHOBHi O3HaYeHHA

OCHOBHI
e/leMHEeHTapHi
dYHKUjT oaHiET
3MIiHHOI: O3HAYeHHA

Ta BNAaCTUBOCTI.
Ipadikm dyHKUiN.

Tema 11. Yucnosi 20 4 4 - - 12 - - - - -
nocNifA0BHOCTI.

FpaHnua pyHKuii

Yucnosi
NoCNiA0BHOCTI Ta ix
rpaHuLi.

lpaHuuA yHKUIT
OJIHi€l 3MiHHOI:
O3HAY€eHHHSA,
npasuna

obyncneHHs.

Tema 12. 20 4 4 - - 12 - - - - -
HenepepBHicTb




JyHKUiT ogHi€el
3MiHHOI

MNoHATTA Nnpo
HenepepBHi PyHKL,T
OZHIEI 3MiHHOI.
OcHOBHIi Teopemu
npo HenepepBHi
bYHKU,T. TOYKM
po3puBY Ta iX
Knacudikauis.

Pasom3a3M 3

60

12

12

36

YcLoro roginun

150

30

30

90




10

3 cemecTp

Ha3Bu 3micToBUX
mogynis i Tem

Kinbkictb roguH

AeHHa popma

3ao4Ha ¢popma

yCboro y TOMY Ymchi yCbOro y TOMy ymchi
A | n | nab | iHg | c.p. Al n | nab | iHA | c.p.
1 2 3 4 5 6 7 8 9110 11 | 12 | 13

Temu nekuinHunx

3aHATb

3mictosuit moaynb 1. AndepeHuianbHe yncneHHa GyHKLiT OaHiE€i

3MiHHOI. PyHKLUii 6aratbox 3miHHUX. AndepeHuianbHe YUCNEHHA

dyHKUi1 6araTbox 3MiHHUX

Tema 1.
DwvdepeHuianbHe
yncneHHA GyHKuii
OAHi€l 3MIHHOT

MoxigHa Ta
andepeHuian nepworo
nopAaKy GyHKLi
OZHIEI 3MiHHOI.
Tabaunus noxigHux.
MoxiaHi Ta
andepeHuiany BULLUX
nopAAaKis.

14,5 3 |15]-

10

Tema 2.
3acrocyBaHHA
aundepeHuianbHoro
YUCNIEHHA byHKU,T
OAHI€l 3MiIHHOT
3acTocyBaHHA
andepeHuianbHoro
YHKUIT
3MiHHOT 40
AOCNiAKeHHA bYHKLUIN.

YMCNEHHA
OAHiEl

3acTtocyBaHHA

AndepeHuiana npu

14,5 3 1,5 -

10
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HabAMMKeHnx
obumncneHHax.

Tema 3. PyHKu;i
6araTbox 3MiHHMX:
rpaHMuA Ta
HenepepBHiICTb.
MoxigHi Ta
andepeHuianu
$yHKuUi 6araTbox
3MiHHUX

®yHKuji 6araTbox
3MiHHMX: OCHOBHI
O3HAY€eHHSA, NiHii piBHA.
paHuuA Ta
HenepepBHiCTb QYHKL,i
6araTbox 3MiHHMX.
MoxiaHi Ta
ondepeHuianm
dYHKUiN BaraTbox
3MiHHMX. 3aCTOCYyBaHHA
NOBHOrO
ondepeHuiana GyHKLUIT
6araTboX 3MiHHMX Npu
HabnnKeHux

obuncneHHaAx.

14,5

Pasom 3a 3M1

43,5

a5- |- [30 |-

Temu neKkuinHux
3aHATb

3micToBuit moaynb 2. IHTerpasbHe YUNC/IEHHSA

Tema 4.
HeBusHaueHuit
iHTerpan

MoHATTA NnepBicHOI Ta
HEeBW3HAYeHoro
iHTerpana. BnactusocrTi
Ta 064YnCNEHHA

HEBU3HAYEHOIO

14,5

15|- |- |10 |-
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iHTerpana. Tabnauua
nepsicHMX. OCHOBHI
MeToAM iHTerpyBaHHA.

Tema 5. BusHaueHumit
iHTerpan.
3acTocyBaHHA
BU3Ha4YeHoro
iHTerpana

3agavi, Wwo npneoaATb
00 NOHATTA
BM3HAYEHOro
iHTerpana. Bnactusocri
Ta 064YMCNEHHSR
BM3HAYEHOro
iHTerpana. OCHOBHi
MeTOoAMN iHTErpPyBaHHA
BM3HAY€HOro
iHTerpana.
3acTocyBaHHA
BM3HA4Y€HOro
iHTerpana s

NPUPOAHUYMX HAYKaX.

14,5

1,5

10

Tema 6. HeBnacHi
iHTerpanu. MoAgiiHi
iHTerpanu.
KpusoniHiiHi
iHTerpanu

HeBnacHi iHTerpanm
nepLoro i 4pyroro
poAy: O3HAYEeHHS,
AOCNiAXEHHA Ha
36iXKHiCTb,
obuuncneHHs.
MoaBinHi iHTerpanu:
O3HaYeHHs,
obuncneHHs,
3aCTOCYBaHHA.

14,5

1,5

10
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KpunBoniHilHi
iHTerpanu nepworo i
Apyroro poay:
03HAYEeHHA,
obuncneHHs,
3aCTOCYBaHHA.

Pasom 3a 3M2

43,5 9 |45 |-

30

Temu nekuinHnx
3aHATb

3microBun moaynb 3. Pagu. AudepeHuianbHi piBHAHHA. EnemeHTH

Teopii UMmoBipHOCTEM

Tema 7. Yucnosi pagu.
Pagu 3 poaatHMMM
yneHamMm.

3HaKO3MiHHI paaun

MoHATTA YMcnosoro
paay, Koro 36iXHOCTI i
cymu.

Paan 3 pogatHimmn
yneHamMm: 03HaUYeHHS,
AOCNIAXKEHHSA Ha
30iXKHiCTb.
3HaAKO3MIiHHI paau:
O3HAYEeHHHA,
AOCNIAXKEHHSA Ha

36iXHiCTb.

14,5 3 |15]-

10

Tema 8.
dyHKUioOHaNbHI pagu.
CreneHesi pagu. Pagn
dyp’e

@PyHKUiOHaNbHI paau:
OCHOBHi O3HaYeHHHA.

CreneHesi paau:
paaiyc Ta iHTepBan
36iKHOCTi. PO3BMHEHHA
dYHKLIT B cTeneHeBui
pAa. 3acTocyBaHHA
cTeneHeBux paais ona

14,5 3

10
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HabAMMKeHnx
obuuncneHs.

Pagn dyp’e: OCHOBHI
O3HaYeHHA.

Tema 9.
OuvdepeHuianbHi
piBHAHHA 1-ro
nopaAKy.
OvndepeHuianbHi
PiBHAHHA 2-r0
nopAAKY

MNoHATTA
andepeHuianbHoOro
PiBHAHHA Ta Moro
pO3B'A3KY.

Leaki Tmnun
andepeHuianbHNX
PiBHAHbL NepLoro
NopAaKY Ta MeToAM ix
pPO3B'A3aHHS.

Lesaki Tnnun
andepeHuianbHNX
PiBHAHbL Apyroro
NopAaKY Ta MeToAM ix

pO3B'A3aHHS.

14,5

1,5

10

Tema 10. OcHOBHI TMNIM
piBHAHDb
MaTeMaTUUHOI ¢i3nKu.
EnemeHTHn Teopii
moBipHOCTei

OCHOBHI TUNKU PiBHAHDb
MaTeMaTuyHoi  ¢i3nKu
Ta metoau ix
pO3B'A3aHHS.
EnemeHTH
KOMbiIHaTOPUKM Ta
Teopii MMoBipHOCTEN.

19,5

1,5

15
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Pasom 3a 3M 3 63 12 |6 - - 45 | - - |- -

Yceboro rogun | 150 30 |15 |- - 105 | - - -

3.3. TemaTuka ceMiHAPCbKHMX 3aHATH
He nependaveno

3.4. TemaTuka NPAKTUYHUX 3AHATH
2 cemecTp

Ha3sa Temu

KinbKicTb

roguH

Tema 1 BUSHaAYHUKMN.

MoHATTA, BNACTMBOCTI Ta 0OUYMC/IEHHS BM3HAYHMKIB APYroro Ta TPETbOro Nopskis

BM3HaUYHMKM BULLIMX NOPAAKIB Ta iX 06YNCNEHHSA.

2

Tema 2. CUCTeMMU NiHIAHUX PiBHAHDb

CncTtemu NiHiIMHUX HeoAHOPIAHWX PiIBHAHb Ta METOAM iX PO3B'A3aHHA: METo.,
Kpamepa, metog lNaycca, Teopema KpoHeKkepa-Kanenni.
Cnctemu NiHiMHMX ogHOPIAHNX PIBHAHD.

Tema 3. Matpuui

O3HayeHHA MaTpuub Ta gii Hag HUMK. ObepHeHa maTpuuAa. MaTpUYHKUI MeTog,

PO3Bs3yBaHHA CUCTEM NiHIMHUX PIBHAHD.

Tema 4. Cucremun KoopauHaT

[eKkapToBi cMCTEMK KOOPAUHAT Ha NPAMIN, Ha NOWMHI Ta B NpocTopi. MonAapHi
CUCTEMM KOOPAMHAT Ha NAOLWMHI Ta B NocTopi. MpocTiwi 3agadi aHaNniTUYHOI

reomertpii.

Tema 5. JliHiWHI onepauii Hag BeKTopamu

BekTopu Ta niHiiHi onepauii Hag HUMK. JliHiMHa 3anexXHicTb BeKTopiB. KoopanHatu

BEKTOpa.

Tema 6. CKanapHUii, BEKTOPHUA Ta MillaHUIA A06YTKM BEKTOPIB

CKanapHuin ,obYTOK BEKTOPIB: 03HAYEHHA, BAAaCTUBOCTI, 3aCTOCYBaHHA Npu
pO3B'A3yBaHHI 33434 NPAKTUYHOTO 3MiCTy.
BekTopHUI1 0OYTOK BEKTOPIB: O3HAYEHHA, BNACTUBOCTI, 3aCTOCYBAHHA Npw
po3B'A3yBaHHI 3a4a4 NPAKTUYHOTO 3MiCTY.
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MiwaHunit 4oBYTOK BEKTOPIB: 0O3HAYEHHS, BNACTUBOCTI, 3aCTOCYBaHHSA Npu
pO3B'A3yBaHHI 3334 NPAKTUYHOTO 3MiCTy.

Tema 7. MpAma Ha NNOLWMHI

Pi3Hi BUAM piBHAHb NPAMOI Ha NAOLWMHI. B3aemHe po3TallyBaHHA ABOX NPAMMUX, KYT
MiXK NPAMUMM HA NAOWMHI. Bigaanb Big TOYKM 40 NPAMOI Ha naowmHi. HopmosaHe
PiBHAHHA NPAMOI. KMYTKM NPAMMUX.

Tema 8. NMpama Ta naowmMHa B NpocTopi. KaHOHiUHI piBHAHHA NiHili Ta NnOBEpPXOHDb
ApYyroro nopaaky

Pi3Hi BUAW PiBHAHb NAOWMHM, B3aEMHe PO3TallyBaHHA ABOX NAOLWMH B NPOCTOPI.
KMmyTKM Ta B'A3KM nnowumH. Bigaans Big TOYKM 40 NAOWMHM B NPOCTOPI.

Pi3Hi BMAM piBHAHb NPAMOI B NpOCTOPI.

B3aemHe po3mileHHA NpAMKUX | NNOLWMH B MPOCTOPI.

Bigganb Big TOUKKM 40 NPAMOI B NPOCTOpi. Biaganb mixk npAMrMmM B NpOCTOpiI.
KaHOHIYHI piBHAHHA NiHilA Apyroro nopsaaxy.

KaHOHIYHI piBHAHHA NOBEPXOHb Apyroro nopsaaky. Enincoig obeptaHHsA AK
MaTemaTM4yHa mogenb 3emii.

Tema 9. EnemeHTu cheprUUHOi TPUroHOMeTpIi

OCHOBHIi NOHATTSA, NONOXKeHHA Ta dopMynun chepUYHOT TPUFOHOMETPII.
3acTocyBaHHA chepUYHOT TPUTOHOMETPIT NpM BUBYEHHI reoaesii.

Tema 10. PyHKU,ii OAHIEI 3MiIHHOI: OCHOBHi O3HaYeHHA

OCHOBHIi enemHeHTapHiI PyHKLii 0gHI€El 3MIHHOI: 03HAYeHHA Ta BAAcTUBOCTI. padiku
dYHKUiN,

Tema 11. Yucnosi nocnigoBHoOCTI. F[paHMua PyHKUiT

Yucnosi NnocnigoBHOCTI Ta iX rpaHuL,.
lpaHUUA PYHKLIT OAHIET 3MIHHOI: 03HAYEHHHSA, NPaBu/ia 0bUYNCNEHHA.

Tema 12. HenepepsBHicTb PyHKLii 0aHIEI 3MiIHHOI

MoHATTA Npo HenepepBHi GYHKLUIT 0gHiei 3MiHHOT. OCHOBHI Teopemm Npo

HenepepBHi PyHKLii. TOYKM pO3pUBY Ta ix Knacudikauin.

3 cemecTp

Ha3ssa Temu

KinbKictb
rogmH
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Tema 1. AndepeHuianbHe yncneHHa PyHKLii ogHi€i 3miHHOI

MoxiaHa Ta gudepeHuian nepworo nopaaky GyHKLUIT ogHiel 3miHHOI. Tabanuya
noxigHux. MoxigHi Ta andepeHuianm BULMX NOPAAKIB.

1,5

Tema 2. 3acTtocyBaHHA andepeHLiaibHOro YncneHHA GyHKLUii ogHiel 3MmiHHOI

3acTocyBaHHA  gudepeHLianbHOro  4YncneHHA  QyHKUii  ogHiei  3MiHHOI 4o
AocnigKeHHa  GyHKUiK.  3acTocyBaHHA  audepeHuiana npu HaAbAMMKEHMUX
obuymcneHHaXx.

1,5

Tema 3. dyHKuii 6araTbox 3MiHHUX: rPAHULA Ta HenepepBHicTb. MoxigHi Ta
AndepeHuianun pyHKuUiA 6aratbox 3miHHUX

PyHKLUiT 6araTbox 3MiHHUX: OCHOBHi 03HAY€HHS, NiHii piBHSA.
lpaHULA Ta HenepepBHICTb PYHKLUiT 6araTbox 3amiHHUX. MNMoxiaHi Ta gudepeHuianm
bYHKLiM 6araTbox 3MiHHMX. 3acTOCyBaHHA NOBHOro AndepeHuiana GyHKLil

6araTbox 3MiHHUX NPU HABAMKEHUX 0OUYMCIEHHSX.

1,5

Tema 4. HeBu3HaueHwUi iHTerpan

MOHATTA NepBiCHOI Ta HEBU3HAYEHOTO iHTerpana. Bnactmeocti Ta 064nmcneHHs

HeBM3HA4YeHoro iHTerpana. Tabanua nepsicHMX. OCHOBHi MeTOAM iHTErpyBaHHS.

1,5

Tema 5. BuUsHauyeHui iHTerpan. 3actocyBaHHA BU3HAYEHOrO iHTerpana

3aaadi, Wwo npmneogATb A0 NOHATTA BU3HAYEHOrO iHTerpana. BnactnseocTi 1a
obumncneHHs BU3HavyeHoro iHTerpana. OCHOBHi MeToAM iHTerpyBaHHsA BU3HA4YeHOro

iHTerpana. 3aCTocyBaHHSA BM3HAYEHOTO iHTErpana B NPMPOAHUYMX HayKax.

1,5

Tema 6. HeBnacHi iHTerpanu. NoagiitHi iHTerpanu. KpueoniHiiHi iHTerpanu

HeBnacHi iHTerpaaun nepworo i Apyroro poay: 03Ha4YeHHA, AOCNIAXKEHHSA Ha
36iXKHiCTb, 0BUYMCNEHHS.

MoAgiNHi iHTerpanun: o3HauyeHHs, 0bUMCNEHHA, 3aCTOCYBaHHA.

Kpu1BOAiHilHI iHTErpanm nepLlworo i 4pyroro poay: 03Ha4YeHHs, 0BYUCNEHHS,
3aCTOCYBaHHA.

1,5

Tema 7. Yucnosi pagu. Pagu 3 poaatTHMMuM yneHamu. 3HaKO3MiHHI pagu

MoHATTA YNCNOBOTO PAAY, MOTo 36iXKHOCTI | cymu.
Paau 3 4oAaTHIMM YleHaMuK: O3HaYeHHA, AOCAIAMKEHHA Ha 36K HICTb.

3HAKO3MiHHI pAAM: O3HAYEHHA, AOCNIAXKEHHA Ha 30iXKHICTb.

1,5

Tema 8. dyHKUioOHaNbHI pagu. CteneHesi pagu. Pagn dyp’e

®yHKLUIOHaNbHI pAAU: OCHOBHI O3HAYEeHHSA.

1,5
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CTeneHeBi paau: paaiyc Ta iHTepBan 36iXHOCTi. Po3BMHEHHA PYHKLii B cTeneHeBuUi
pAL. 3aCTOCYyBaHHA CTENEHEBUX PALIB AN HABAMMKEHUX 06YMCNEHD.

Paan dyp’e: OCHOBHI 03HaAYeHHA.

iAimoBipHoOCTel

OCHOBHI TUNW PiBHAHb MaTEMATUYHOI Pi3MKK Ta MeToaM iX PO3B'A3aHHA. EnemeHTH

KOMBIiHaTOpPMKM Ta Teopii MMOBIpHOCTEN.

Tema 9. AudepeHuianbHi piBHAHHA 1-ro nopagky. AudepeHuianbHi piBHAHHA 2- 1,5
ro nopaaKy

MoHATTA AndepeHLiaNbHOrO PiIBHAHHA Ta MOro Po3B'A3KY.

[esaki TMnu andepeHuianbHNX PiBHAHb NEPLIOro NOPAAKY Ta MeToam ix

PO3B'A3aHHS.

Aeaki TMnu andepeHuianbHNX PiBHAHb APYroro NOpAAKY Ta MeToAm ix

pO3B'A3aHHS.

Tema 10. OCHOBHi TMNK PpiBHAHb MaTemaTUuHOi ¢isnKKU. EnemeHtn Teopii | 1,5

3.5. TemaTuka J1a00paTOPHUX 3aHATH
He nependayeno

3.6. InauBiayabHi 3aBIaHHs, epeadavYeHi po00YNM HABYAJIbHUM IJIAHOM

He nependayeno

3.7. CamocrTiiina pooora cryaenrta (IHI3)
CawmocriitHa po00Ta CTYIEHTIB CKIAIAETHCS 3 000B'I3KOBHUX 1 BHOIPKOBHUX 3aBIaHb.
0606's3K068a poboma cmyoenmis:

o OTIpAIIOBAHHS JIEKI[IHHOTO MaTepiany;

BUKOHAHHS CaMOCTIMHHUX, JOMAIIHIX 1 IHAMBIIyadbHUX poOIT, HAMCAaHHS pedeparTis.

ubipkosa poboma cmyoeHmis:
OIpallOBaHHA JOJAATKOBOTO TEOPETUYHOTO MaTepiaty;
BUKOHAHHS 3aBJIaHb ITiJBUIEHOTO PiBHS CKJIATHOCTI.
Eamocriiina poboTa CTYIEHTIB 3A1HCHIOETCS BIIOBITHO 10 TEMAaTHKH KYpCy:

2 cemecTp
Ne HazBa temu KinapkicTh
OamiB

1 | BusHauHuKH 1

2 | Cucremu NMiHIAHUX PIBHSHB 1

3 | Marpumi 2

4 | Cucremu KOOpIMHAT 1

5 | JIiHiitH1 onepartii HaJl BEKTOpaMu 1

6 | CxansapHuii, BEKTOPHUIN Ta MIIIAHUIN JOOYTKH BEKTOPIB 1

7 | [Ipsama Ha TutOIIMHI 1
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8 | IIpsima Ta mtomuHa B ipoctopl. KaHOHIYHI piBHSIHHS JiHIN Ta 1
MOBEPXOHB APYTOro MopsiiKy

9 | Exementu chepudyHoi TpuroHomMeTpii 1

10 | dynkIii o1HIET 3MIHHOT: OCHOBH1 O3HAYCHHS 1

11 | Yucnosi nocaigoBHocTi. ['panuist pyHKIi 1

12 | HenepepBHicTh (yHKIIIT 0/1HI€T 3MIHHOT 2

3 cemecTp
No Ha3Ba Temu (popMa KOHTPOJIIO) KinbkicTs
OaJiB

1 | Jludepenuianbae yucieHHs! QYHKINT OIHI€T 3MIHHOT 1

2 3actocyBaHHsa AudepeHIliaibHOro 4uciaeHHs QyHKIi ojHiei | 1
3MIHHOI

3 | ®ynkuii 6araTb0X 3MIHHHUX: TPAHUIIS Ta HENEPEPBHICTb. 2
[ToxiaHi Ta qudepeHiany GyHKIINA O0aratboX 3MIHHHX

4 | HeBu3HaueHut iHTerpal 1

5 | Busnauenwuii inTerpai. 3acToCyBaHHs BU3BHAUYEHOTO 1HTErpaja 1

6 | Hesnachi interpanu. [loagiitai inTerpanu. KpuBoniHiitHi 2
1HTErpaiu

7 | Yucnosi psau. Paau 3 nogaTHUMM 4jieHaMu. 3HaKO3MiHHI psiau | 1

8 | ®ynkuionanbHi psau. Crenenesi psiau. Paan Oyp’e 1

9 | dudepenmianbhi piBHsHHS 1-r0 opsaaky. JudepenmianbHi 1
PIBHSIHHSI 2-TO MOPSIIKY

10 | OcHoBHI THUIK PiBHSAHb MaTeMaTU4HOI (Pi3uku. Enementu teopii | 2
HMOBIpHOCTEM

* IHA3 — mo 3micToBOro MOayis, ab0 B IIIJIOMY [0 HaBYaJIbHOI JUCIUIUTIHM BHU3HAYAETHCS
BUKJIaJ]aueM, 3 ypaxyBaHHAM CHEIUDIKA TUCITUILTIHU.

4. OcBiTHI TeXHO0J10Tii, METOAH HABYAHHS i BUKJIAJAHHA HABYAJIbHOI JUCIHMILIiIHU
Metoau HaBuaHHA y Kypci «Buma mareMaTukay:
W 32 JDKEPEJIOM 3HaHb:

CJIOBECHI (PO3IOBiIb, JEKIIis, Oeciaa),

HAOYHI (CIIOCTEePEKEHHS, IITFOCTpallis, JeMOHCTpallis),

MIPaKTU4HI METO/IU (BIpaBH, MPaKTU4YHI poOOTH, rpadiduHi poOOTH 3 BUKOPUCTAHHIM
CY4acHHUX IMAKEeTiB AMHAMIYHOI reoMeTpii);

B METO/I¥ BUBYECHHS HOBOTO MaTepiany:

PO3IIOBiJIb, TOSICHEHHS,

. METOJ TPOOJIEMHOT0 BUKJIATy 3HAaHb (@HaJ3 KOHKPETHUX CUTYalliid, METO/I aKTUBHOTO
IPOTrPaMHOTO HAaBYAHHS, METO/]] iIrPOBOTO MMPOCKTYBaHHS, MO3KOBA aTaka, JUCKYCisl Ta JUCITYT
po3irpyBaHHs poJjeii (4u posiboBa rpa), HaBUalbHA AUCKYCis (OOMiIH TyMKamH)),
pernpoayKkTuBHa Oecina,

Oecifa i3 3aCTOCYBaHHSIM MPUHOMY aHAJIOTI],

€BPUCTUYHO-JICAYKTUBHA Oecifa;




20

W 32 JIOTIKOI0 HaBYAJILHOT'O MPOIIECY:
IHAYKTHUBHI i JETYKTUBHI METOIH,
AHAIITUYHI 1 CHHTETHYHI METOIH;

B IHTepaKTHBHI METO/H:

IioBa Tpa,

po3irpyBaHHs poJicH,

aHaJIi3 KOHKPETHUX CUTYaLiH,

aKTHBHE IIPOrpaMOBaHe HaBYAHHS 13 3aCTOCYBaHHSM HOBITHIX TEXHOJIOTIH,
irpoBe IPOEKTYBaHHS,

npoOJieMHa JISKIIis;

5. Kpurepii Ta 3aco0M ONIHIOBAHHSI Pe3yJbTATIB HABYAHHA 3 HABYAJbHOIL
AMCHHUILUIIHU
5.1. Kpurepii ouinoBanHs. OLiHIOBaHHS 3HaHb CTYJCHTIB 31HCHIOETHCSI HA OCHOBI
pe3yJbTaTiB MOTOYHOI'O Ta MIJICYMKOBOTO KOHTPOJIIO 3HaHb. O0’€KTOM OIIIHIOBAaHHS
3HaHb CTYACHTIB € IPOrPaMHUI MaTepiall TUCUUIUIIHU, 3aCBOEHHS SIKOTO IIEPEBIPSETHCS
MiJ] 9ac JaHUX KOHTPOJTIB.
[ToTrouHnii KOHTPOJIb 3AIMCHIOETHCS MiJI 4Yac MPOBEACHHS IPAKTUUYHUX  3aHSATH,
MEePEBIPKM CaMOCTIHHOI POOOTHM CTYJEHTIB Ta IiJI 4Yac HAMUCaHHA MOIYJbHHUX
KOHTPOJIbHUX pOOIT. 3aBJaHHSAM IMOTOYHOTO KOHTPOJIO € IMepeBipKa pO3yMiHHA Ta
3aCBOEHHS JIEKI[IHHOTO Marepiany, HaOyTTd MPAaKTUYHUX HABUYOK [JIs BUPILIECHHS
MOCTaBJICHUX 3aBJlaHb, YMIHHSA CAMOCTIMHO ONpallbOBYBaTH TEOPETUYHHUI MaTepiai,
BUCJIOBJIIOBATH BJIACHI AYMKM Ta iX OOIPYHTOBYBaTH, HPOBOJIUTH MPE3CHTALIIO
OMpalbOBAHOI0 MaTepiany (MMCbMOBO UM YCHO). 3aBJAHHSM IiICYMKOBOTO KOHTPOJIIO
(3a11Ky, ICIUTY) € IEpeBIpKa PO3YMIHHS CTYAEHTOM ITPOTrPaMHOro Marepiaiy B LIJIOMY,
3IaTHOCTI JIOTIYHO Ta TOCJIJIOBHO PO3B’SA3yBaTH MPAKTUYHI 3a/1adi, KOMIUIEKCHO
BUKOPHCTOBYBATH OTPUMaHI 3HAHHS.
OmiHiOBaHHS 3HAaHb CTYJIEHTIB 3/AiMcHIOEThCS 3a 100-6anpHoIO MmIKanow. PesynpraTn
poOOTH CTYNEHTIB, BIIPOJIOBK HABUAIHLHOTO CEMECTPY, OLIHIOIOTHCS B X0l TOTOYHOTO
KOHTPOJItO B jiama3zoHi Bifg 1 mo 60 6aniB, a pe3yiabTaTd MiJICYMKOBOTO KOHTPOJIO
(3amiky, icnuTy) oriHOITHCS Big 1 10 40 Oamis.

Kpurepii oniHroBaHHs 32/1iKOBHX, eK3aMeHalliiHUX 0ijeTiB
3anikoBa, €K3aMeHalliiiHa poOoTa MICTUTh JIBa TEOPETUYHI Ta JIBa MPAKTUYHI 3aBIaHHS,
SIK1 OXOIUTIOIOTh BECh MaTrepial aucuuiuiiHu. Pobota omiHoeTbes B 40 6aniB. KoxHe
3aBIaHHA OLHIOETECS B 10 OaniB.
Hwuxde HaBeneHa mikana oriHoBaHHS. KoXHeE 3 TCOPETHUHUX UM MPAKTUIHUX TUTAHb
OILIIHIOETHLCS TaK:
1) poGoTa BUKOHaHA TOBHICTIO 0€3 MTOMUJIOK 200 3 He3HaUHUMU IToMuiikamu 10-9 Garis;
2) poOoTa BUKOHaHA MOBHICTIO 3 MOMIJIKAMH, SIK1 HE BILTUBAIOTh HA KIHIIEBUH Pe3yabTaT
8-7 Oais;
3) poOoTa BUKOHaHA MOBHICTIO 3 CYTTEBUMH MOMHJIKaMH, ajie BUTPUMAHO aJITOPUTM
BUKJIaJJaHHs Matepiany 6-4 OaniB;
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4) po6oTa BUKOHAHA HE MOBHICTIO 3 CYTTEBUMH MTOMIJIKAMH, aJieé BATPUMAHO 3araJbHUN
QJITOPUTM BUKJIa/JIaHHS MaTepiany 3 Oanu;

5) po60oTa BUKOHAHA HE MIOBHICTIO 3 CYTTEBUMH MOMUJIKaMH 2 Oau;
6) poOoTa HE BUKOHAHA a00 BUKOHAHA HE MOBHICTIO 3 CYTTEBUMU MOMIIIKaMH 1-0 6aiB.

Po3noaia 6aJiB, siki OTPUMYIOTH CTYJI€HTH

2 cemecTp
[TizcyMKoBHiA Cyma
[ToTo4YHMIT KOHTPOJIb KOHTPOJIb E_Ii
(3aJ'IiK) GaiB
3MICTOBU 3MICTOBHI MOJTYJIb 3MICTOBHI MOTYJIb
(20 GautiB) 40 100
T| T2 T3 | T4 | T5 |T6|T7|T8|T9| T10 | T11 T12
1
5| 5 10 | 4 |4 41412|2| 5 5 10
3 cemecTp
IMigcymkopmii | CYMa
[ToToYHMI KOHTPOJIb KOHTPOJIb Ifii
(ex3amen) Gain
: . 3micTo 3micTo
3MICTOBUI . .
| BUI MOJTYJIb BHUI MOJTYJIb
MOZyJIb 2( 20 GaiB) 3 (20 6anis)
(20 Ganis) 40 100
T1| T2 T3 T4 | T5 T6 T7 T8 T9 | T10
5| 5 10 5 |5 10 5 5 5 5

[lepeBenennst panux 100-OanbHOi ITKadU OIIHIOBAHHS B 4-X OallbHYy Ta IIKaly 3a
cucteMoto ECTS 3aiiicHIOETbCS B TAKOMY MTOPSIAKY

5.2. lllkana ouinroBanus: HanionajabHa Ta €CKTC

Omninka 3a mkajgow ECTS

Ouinka 3a HAiOHAJILHOIO IIKAJI0K0 . IHosicHeHnHs 3a
Ouinka (0aau)
PO3UIMPEHOI0 KA
Bigminno A (90-100) BiIMiHHO
B (80-89) Jyke 1o0pe
Jlodpe C (70-79) 7106pe

3a10BIIBHO D (60-69) 3aJJOBIJILHO
E (50-59) JIOCTaTHBO

(He3aJ0BITBHO)

He3anosiibHo FX (35-49) 3 MOJKJIMBICTIO IIOBTOPHOTO

CKJIaJIaHHS
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(HEe3aM0BLITHHO)
F (1-34) 3 000B'I3KOBUM MTOBTOPHUM
KypcoM

5.3..3aco0u ouiHIOBaHHA
3aco0aMu OIIIHIOBaHHS Ta JIEMOHCTPYBaHHS pe3yJbTaTiB HABYAHHS 3 KypCY €:
- CaMOCTIHI poOOTH
- MOJYJIbHI KOHTPOJIbHI pOOOTH;
- KOJIOKB1yMH;
- TECTH;
- pedeparu;
- 1HIUBITyaJIbHI Ta KOMAH/IHI IPOEKTH.
6. ®opMH MOTOYHOTO TA MiJICYMKOBOI0 KOHTPOJIIO

JI0 KOHTpOJIbHMX 3aXOZIB 3 JAUCLUMIUIIHA HaJEXKaTh: MOTOYHUHN Ta MIJICYMKOBUMN
KOHTPOTI.

[ToToyHMIT KOHTPOJIb 3HAHD CTYJICHTIB YIIPOIOBXK OJTHOTO CEMECTPY 3A1HCHIOETHCS
1] Yac NPOBEJCHHS HABYAJIBHHUX 3aHSITh, MA€ HAa METI MEPEBIPKY PIBHA 3aCBOEHHS
CTYJICHTOM HaBYaJILHOTO MaTepial 1 BKItoUae 0anu 3a poOOTy Ha MPAKTUYHUX 3aHATTSIX,
a TakoX OIIHIOBaHHS BCIX BHJIB CaMOCTiMHOI poOoTu. BiH 3pilicHIOETECS Y ghopmi
YCHOT'O CIIUJIKYBaHHS 31 CTy/IEHTaMH, IHCbMOBOT'O Ta TECTOBOI'O KOHTPOJIIO (KOHTPOJIbHI
poOOTH, MaTeMaTUYHI AWKTAHTH, YCHI BIAMOBIAI, PO3B’s3aHHS 3aBAaHb CTYJIECHTAMH
O1JIs1 TOTIIKY Ta Ha MICIISIX, CAMOCTIMHI poOOTH, TECTH) 1 Ma€ 3a METY MEPEBIPKY CTYIEHS
3aCBOEHHSI TIEBHOTO HABYAJILHOTO MaTepially, a TAaKOXk PiBHS OBOJIOJIIHHS BMIHHIMU Ta
HaBHYKAMH.

[lincyMKOBHIA KOHTPOJIb (CEMECTPOBUI) — KOMILJIEKCHE OI[IHIOBAHHS pPIBHS
c(hOpPMOBAHOCTI  JUCIUIUIIHAPDHUX  KOMIETEHTHOCTEU. Dopmu  niocymkKoeozo
KoHmpow 3 Kypcy «Buima MmaremaTuka» — 3aiik (2 cemectp), icnut (3 cemectp).

7. PekoMeHa0BaHa JiiTepaTypa

7.1. ocHOBHA
1. JI. Typuaninosa, O. [lons. Buma Matematuka B npukianax i 3agauax. HaBuanbHuMi NOCIOHUK. -
Jlipa-K. — 2018.- 348 c.
2. B. Knenko, B. lNonenr Buma marematuka B mpukianax i 3amgadax. - LleHTp HaBuambHOL
miteparypu. — 2019. - 594 c.
3. OcHOBM aHaNITUYHOI TeOMeTpii B TeopeMax 1 3ajayax / HaBd. noci6.: B.B. 'oponeuskuii, C.b.
boanapyxk, XK.1. {osreii, B.C. JIyuxo. [lpyre BugaHHs, BUMpaBIeHe 1 JOMOBHEHE. — YepHIBII: —
UYepHniBenbkuii Hail. yH-T iM. FO. @eapkoBuua, 2021. — 408 c. (3 rpucdom «PekoMeHI0BaHO 10 APYKY
Buenoto pagoro UHY imeni Opis @eapkoBuuay, mpoTtokos NeS Big 25.05.2020p.)

4. JlaBpenuyk B. I1., 'otunuan T. L., Ipons B. C., Konnyp O.C. Buma MmatemaTtuka: Hapuansauii
nociOHuk. — Yepnisui: Pyta, 2000. — 208 c.
S. JlaBpenuyk B.I1., Maptuntok O.B., Hacracies ILII., Omniiinuk H.II. Buma matematuka.

3araneHuii kypc. Y.1. JliniitHa anrebpa it aHamiTiaHa reometpist: HaBuanpHu nocioHuk. — YepHiBIli:
Pyra, 2006. — 178 c.

6. JlaBpenuyk B.I1., Maptuntok O.B., Hacracies I1.I1. Buma marematuka. 3aransuuii kypc. 4.2.
MaremaTnuHuil aHani3 i audepenuianbhi piBHsIHHEA: HaBuansamii mociOnuk. — Yepnisui: Pyra, 2006.
-319c.
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7. JlaBpenuyk B.II., Hacracies ILII., Mapruntok O.B., Kongyp O.C. Buma maremaruka.
3araneHuii kypc. Y.1. JliniiiHa anrebpa it aHamiTuaHa reometpist: HaBuanpHui nocioHuk. — YepHiBili:
Kunrn - XXI, 2009. — 319 c.

8. JlaBpenuyk B.II., HacracieB I1.I1. Maptuntok O.B., Kouayp O.C. Bumia maremaruka. 3aranbHuit
Kypc. U.2. MaremaTnunuii anaini3 i audepenuiansai piBHsHHS: HaBuanpHuil nocioHuk. — YepHiBii:
XXI, 2009. — 556 c.

9. C.b. bomnapyk, P.C. Konicauk, H.M. IlleBuyk. Buma matemaruka: Kypc nexmiii. Yactunall.
Amnanitnuna reometpis. Yepnismi: Pyra, 2007.-72 c.

10. 3aBnmaHHs I ayJUTOPHUX Ta JOMALIHIX poOiT 3 Bumoi Matemaruku. Yacr. 11/ Vio.: XK.L
Hogreii, P.C. Komicauk, O.B. Maptuntok — YepHniBmi: «Mictoy, 2018. —101c.

11. 3aBnmaHHs 1 ayTUTOPHUX Ta JIOMAIIHIX poOiT 3 Buioi matematuku.— Yact. [/ Vio.: XK.L
Hogreii, P.C. Komicauk, O.B. Maptuatok.— YepHniBmi: «Mictoy», 2017.— 128 c.

12. MeroanuHi BKa3iBKH O BUKOHAHHS KOHTPOJIBHHUX POOIT 3 BHIIOT MATEMATHUKH IS CTY/ICHTIB
reorpadiunoro ta 6ionorigHoro ¢akynbreriB / Yki.: O.B.Maptuntok, C.B.MapTtuniok. — UepHibiii:
Pyra, 2007. - 72 c.

13. Ilerpummn, P.1., XXutaprok 1.B., Konicauk, P.C. MatemaTtuka mis BunyckaukiB 33CO. Yactuna
1. Yucna. Bupasu. [ToBToproBanbHuii Kype: HaB4. ocionuk. Kuis: Jlronmuia, 2021. — 440 c. ISBN
978-617-7974-22-1

14. Toponeuskuii B.B., Komicauk P.C., Cikopa B.C. Jliniitna anredpa B Teopemax i 3agayax. Yactuna
apyra: HaBuanbuuii MOCIOHUK.— Yepnisii, 2023.— 252 c.
https://archer.chnu.edu.ua/handle/123456789/8658

15. JocnimkenHs QyHkuii Ta modymoBa rpadikiB 3a JOMOMOIOI0 €IEeMEHTApHUX MEePETBOPEHB:
HapuansHo-meronnunuit nociOnuk / Yii.: JILA. Ko6mnsnuk, B.C. Cikopa.— YepHiBui: TexHOIPYK,
2023.— 40 c. https://archer.chnu.edu.ua/xmlui/handle/123456789/8200

16. I'oponenwkuit B.B., bonnapyk C.b. AnreGpa Ta reoMeTpist B TeopeMax i 3ajadax: HaBu.
nocioHuk. — Yacr. I. — YepniBui: YepHiBeubkuii Hail. yH-T, 2009. — 336 c.

PexoMenoBaHa Jiiteparypa

7.2. nonpaTkoBa
1. Jdy6osuxk B. II., FOpux 1. I. Buma maremaruka. — K. A.C.K., 2001. — 648 c.
2. T'ynumenko, bopucenko JI. M. Ta inmi. 30ipHUK 3ahad 3 BHIIOI MaTeMaTuku: HapuanbHMIA
nocionuk — K.: BugasaunTeo KuiBchkoro yHiBepcurery, 1967. — 327 c.
3. Hroxenkosa JLI., HioxenkoB O.1O., Muxanin I'.O. Buma maremartuka: [lpuknagm i 3amadgi/
[Toci6uuk. — K.: BumaBanuwmii nentp ,,Axkagemis”, 2003. — 624 c.
8. Ingopmaniiini pecypcu
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