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1. MeTa HAaBYAJIBLHOI JUCHHUILIIHK: 3a0€3MICUYNTH TPYHTOBHE 3aCBOEHHS TCOPETHYHUX 1
IPAaKTUYHUX PO3ALIB KypCy ,,BHIOT MaTeMaTHKH, CIIPUATH (OPMYBAHHIO HABUYOK Y
3aCTOCYBaHHI y mpodeciiiHiii OisUTbHOCTI OCHOBHUX METOJMIB BHILOI MaTeMaTHKH,
30KpeMa, METOJIIB JIHINHOI anreOpy, aHANTHYHOI TeoMeTpii, AudepeHIaTbHOTO Ta
IHTErpaJbHOTO YMCIICHHS (PYHKINT OJHIET 3MIHHOI Ta 0araThOX 3MIHHHX, T€Opli psiB,
Teopii KIMOBIPHOCTEH TOIIIO.

Jls1 T HOCSTHEHHS HAa OCHOB1 Cy4YaCHMX METO/IIB 1 TPUHOMIB HAaBYaHHS BUBYAIOTHCS
OCHOBHI TMHTaHHSA TeOpii MIMCHMX 4YHCEN, TPaHMIb MOCTIAOBHOCTEH Ta (QYHKIIIH,
BJIACTMBOCTEH HENepepBHUX (PYHKIIIHN; AUQepeHiiaabHe YUCIeHHs QYHKIIN o/HI€T Ta
0araThbOX 3MIHHHX; IHTETPOBHICTH QYHKIIIH O/IHI€T Ta 6araTb0X 3MiHHUX, OCHOBHI METO/IU
IHTErpyBaHHs, OCHOBHI ()OPMYJIHM I1HTETPAIBHOIO YHCIEHHS; OCHOBU AHAIITUYHOI
reoMeTpli, JiHiIiHOI anreOpu Ta AudepeHialbHUX pPIBHAHb, TEOpIi YUCIOBHX Ta
(YHKLIOHAJIBHUX PAJIIB, OCHOBU CEPUYHOI TPUTOHOMETPII.

Kypc ,,Buma matemaTuka” € ojHi€er0 3 000B's13k0BUX KoMnoHeHT OIl «I'eone3is 1
3eMJICYCTPIi» 1 BITHOCUTHCS JI0 IIMKITY 3arajibHOI IMATOTOBKH.
3aBaaHHs BUBYEHHSI JUCIMILIIHM: HABYUTH CTYJICHTIB BIJILHO ONEPYyBaTH OCHOBHUMU
MOHATTSAMU Ta TBEPKEHHAMH NPOrPaMHOr0 MaTepialy, yMUIO iX 3aCTOCOBYBAaTH JI0
PO3B’sI3aHHS 33]1a4, sIK1 3yCTPIYarOThCA Ha MPAKTUIIL 32 0OPAHOIO CHEIIaTbHICTIO.

2. Pe3ysibTaTl HABYAHHS

VY pe3ynbTari BUBUCHHS AUCIUILIIHU CTYJECHTH MTOBUHHI

3HATH: OCHOBHI IOHATTS Ta TBEPJKEHHS 3 MPOTPAMHOT0 MaTepialy JaHOTO KypcCy;
BMIiTH: BUKOPUCTOBYBaTH BMBYEHHI MaTepian NpH po3B’sI3yBaHHI KOHKPETHUX 3a]1ad,
3aCTOCOBYBATH TEOPETUYHI 3HAHHS HA MTPAKTHIL.

VY pe3ynbrari BUBUEHHS HaBYAJIbHOI JUCLUUIUIIHA CTYACHT TMOBUHEH OBOJIOAITH
HAaCTyTHUMHU KOMIIETEHTHOCTSIMU Ta MPOrPaMHUMHU pe3yJibTaTaMU HaBYaHHS:

3K02. 3acTocoByBaTH 3HaHHS Y MPAKTUYHUX CUTYallIfX.

3K03. [nanyBatu Ta ynpaBsTH 4acCOM.

CKO01. 3actocoByBatu (yHIaMEHTalbHI 3HAHHA MJI aHANI3y SIBUI HPHUPOJIHOTO 1
TEXHOTEHHOTO TIOXO/KCHHSI TIPU BUKOHAHHI TIpodeciitHux 3aBaaHb y cdepi reoaesii ta
3eMJICYCTPOIO.

CK02. 3acrocoByBaTH Teopii, MNPUHIUNUA, METOAU  (PI3UKO-MATEMATUIHUX,
MPUPOJHUYHX, COIIAIbBHO-€KOHOMIYHUX, 1HXKCHEPHUX HAyK NPU BUKOHAHHI 3aBIaHb
reojie3ii Ta 3eMJIeyCTPOIO.

CKO04. OOupatu Ta BUKOPUCTOBYBATH €(PEKTHBHI METOAM, TEXHOJOrIi Ta 00JaaHaHHS
JUTs 3MIIMCHEHHS MTpodeciitHoT AisIbHOCTI y cdepl reoesli Ta 3eMIIeyCTPOoIo.

CK07. 306uparty, OHOBIIIOBATH, ONPALbOBYBATH, KPUTUYHO OI[IHIOBATH, IHTEPIIPETYBATH,
30epiratu, ONPUITIOIHIOBATH 1 BUKOPHUCTOBYBATH T'€ONPOCTOPOBI IaH1 Ta METaJaHi 00
00’€KTIB MPUPOJTHOTO 1 TEXHOTEHHOT'O MOXOXKEHHS.

PH5. 3acTtocoByBaTH KOHIIENTYyallbHI 3HAHHS MPUPOJHUYMX 1 COLIaTbHO-€KOHOMIYHUX
HayK MpY BUKOHAHHI 3aBJjaHb re0/1e311 Ta 3eMJIeyCTPOIO.

PHY. 36upatu, O1iHIOBaTH, IHTEPIIPETYBATH Ta BUKOPUCTOBYBATH T'€OMPOCTOPOBI JaHi,
MeTajaHl moA0 00’€KTIB MPUPOTHOTO 1 TEXHOTEHHOTO TMOXOKCHHS, 3aCTOCOBYBATH
CTaTUCTUYHI METOJM iIXHBOTO aHAJI3y JUIsl pO3B’A3aHHs CHEIlalli30BaHUX 3a1a4 y cdepi



reoje3ii Ta 3eMJIeyCTPOIO.

PH14. IlnanyBatu ckiaaHy npodeciiiHy AisSUIbHICTh, PO3pOOJATH 1 peali3oByBaTH
POEKTH y cepl reojie3li Ta 3eMIICyCTPOIO 32 YMOB PECYPCHUX Ta 1HITUX OOMEKEHb.
PH15. Po3pobnsitu 1 npuiiMati eeKTUBHI PIlIeHHS 11010 podeciitHol AisUIbHOCTI Y
cdhepi reozesii Ta 3eMIICYCTPOIO, Y TOMY YHCJII1 32 YMOB HEBU3HAYEHOCTI.

3. Onuc HABYAJIBHOI JUCHUILTIHHA

3.1. 3aranbHa indopmanin

KiabkicTh KiabkicTh rogun
1) 01
uBI
Pik Ce op cez Ja caM. ay .Bnn
®opma : Jj1e Mi | 00 | ocTi | a;m | miacymko
miaroT | Mec . . | aKk . .
HaBYaHHA OBKH p KpeauTiB | TOAUH | KIl ™ Ha | pa | HHA | bHI BOT'O
i ani | P€ | T po6 | 3aB | KOHTPOJIIO
bKi | pHi | oTa | 1a
HH
1
1 2 5 150 |30 (30 |- |- |90 |- |3amk
Jenna
2 3 5 150 |30 |15 |- - 105 | - 1CTIUT
3.2. CTpyKkTypa 3MicTy HABYAJIbHOI TUCIHUILTiHH
2 cemecTp
Haszsu 3micToBMX KinbKicTb roanH
moaynis i Tem
OeHHa dopma 3ao4Ha popma
ycbor y TOMYy umchi yCbOro y TOMy umchi
o
n n | na| ing | c.p. Al n | nab | ing | c.p.
6
1 2 3 4 5 6 7 8 9| 10 11 12 13
Temu nekuinHux 3micTtosuit moaynb 1. EnemeHTn niHiiHoi anrebpu
3aHATb
Tema 1 BusHayHuku. | 10 2 2 - - 6 - - - - - -
MoHATTA, BNACTMBOCTI
Ta obyncneHHsa
BU3HAYHMKIB ApYroro




Ta TPeTbOro NOpAaKis
BU3HaYHUKN BULLNX
NopAAKiB Ta iX
obuncneHHs.

Tema 2. Cucremu
NiHiAHKUX piBHAHDb

Cuctemu niHinHNx
HEeO4HOPIAHMX
PiBHAHb Ta MeTOAM iX
pOo3B'A3aHHA: MeToq,
Kpamepa, metop,
laycca, Teopema
KpoHeKepa-Kanenni.

Cuctemu NiHiMHUX
OAHOPIAHMX PIBHAHD.

10

Tema 3. Matpuui

O3HayeHHA maTpuLb
Ta Aii Hag HUMN.
ObepHeHa maTpumus.
MaTpnyHMin meToA
pPO3BA3YyBaHHA
CUCTEM NiHINHKX

PiBHAHb.

10

Pasom 3a 3M1

30

6

6

- 18 | - -

Temu nekuinHmnx
3aHATb

3micToBuit moaynb 2. EnemeHTH BEKTOpPHOI anrebpu. EnemeHTn

aHaniTM4HoiI reomerpii

Tema 4. Cuctemu
KoopAauHaT

LeKkapToBi cucremm
KOOpAMHAT Ha
NPAMIIA, Ha NAOLWMHI
Ta B MPOCTOPI.
MonapHi cuctemum
KOOpAMHAT Ha
NAOWMHI Ta B

10

- 6 - -




noctopi. MpocTiwi
3aj4a4i aHaniTMYHOI
reomeTpii.

Tema 5. NliHilHi
onepauii Hag,
BEKTOpamu

BekTOpwM Ta NiHINHI
onepavii Hag HUMMU.
NiHiMHa 3aneXHicTb
BEKTOPpIB.
KoopauHatu
BEKTOpa.

10

Tema 6. CKanApHun,
BEKTOPHUM Ta
MilaHUK fO6YTKN

BEKTOpIB

CkanapHuit nobyToK
BEKTOPIB: O3HAYEHHS,
BNACTUBOCTI,
3aCTOCYBaHHA Npu
po3B'sA3yBaHHI 3a4a4
NPaKTUYHOIO 3MICTY.
BekTopHUit aobyTokK
BEKTOPIB: O3HAYEHHS,
BNACTUBOCTI,
3aCTOCYBaHHSA Npu
po3B'A3yBaHHI 3a4a4
NPAKTUYHOTO 3MICTY.
MiwaHun 4obyToK
BEKTOPIB: O3HAYEHHH,
BNACTUBOCTI,
3aCTOCYBaHHA Npu
po3B'sA3yBaHHI 3a4a4

NPaKTUYHOrO 3MICTY.

10

Tema 7. Mpama Ha
NAOWMHI

10




Pi3Hi BUAK piBHAHD
NPAMOI Ha N/IOLLUHI.
B3aemHe
po3TalyBaHHA ABOX
NPAMMX, KYT MiXK
NPAMUMU Ha
nAowWwMmHi. Bigaanb Big,
TOYKKU A0 NPAMOI Ha
naowmHi. HopmosaHe
PiBHAHHA NPAMOI.

HKMYyTKM npaAMKX.

Tema 8. NMpama Ta
N/0OWMHA B NPOCTOPi.
KaHOHiYHi piBHAHHA
NiHIX Ta NnoBepXOHb

ApPYroro nopagKy

Pi3Hi BUAK piBHAHD
NAOLWMHN, B3AEMHE
pO3TallyBaHHA 4BOX
NAOLWMH B NPOCTOPI.
HMyTKK Ta B'A3KMK
naowmH. Bigganb Big
TOYKM A0 NAOLWMHN B
npocTopi.

Pi3Hi BUAK piBHAHD
NPAMOI B NPOCTOPI.
B3aemHe
PO3MiLLLEHHA NPAMUX
i NOLWMH B NPOCTOPI.
Bigaanb Big TOUKM oo
NPAMOI B NPOCTOPI.
Binaanos mix
NPAMMMU B NPOCTOPI.
KaHOHIYHI piBHAHHA
NiHin apyroro
nopAAKy.

KaHOHIYHI piBHAHHA
NoOBEPXOHb APYroro
nopAaaky. Enincoig,

12




obepTaHHA AK
MaTemMaTU4Ha
mogenb 3emii.

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

OCHOBHI NOHATTSA,
NONOXKEHHA Ta
dopmynu chepnyHoi
TPUroOHOMETPII.
3acTocyBaHHA
chepunyHoi
TPUTOHOMETPIT NpKn
BUBYEHHI reogesii.

Paszom 3a 3M 2 60 12 12 | - - 36 - - - - -
Temu nekuinHunx 3micTrosuit moaynb 3. PyHKUiT ogHiel 3miHHOI. HenepepBHicTb
3aHATD

Tema 10. dyHKuii 20 4 4 - |- 12 | - - |- - -

OAHi€El 3MiHHOI:
OCHOBHi O3HauYeHHA

OCHOBHi
eNneMHeHTapHi
bYHKUT ogHi€el
3MiHHOI: O3HaY€eHHA

Ta BNaCTUBOCTI.

Ipadikn GyHKUIN.

Tema 11. Yucnosi 20 4 4 - - 12 - - |- - -
NocnigoBHOCTI.

FpaHuua yHKuii

Yucnosi
NOCNiA0OBHOCTI Ta ix
rpaHuu,.

paHnuAa PyHKU,T
OAHI€EI 3MiHHOI:

O3Ha4YeHHHA,




npasuaa
obyuncneHHs.

Tema 12.
HenepepBHictb
JyHKuUii ogHi€ei
3MiHHOI

MoHATTA Npo
HenepepBHi GyHKLi
OZHI€l 3MiHHOI.
OcHoBHi Teopemu
npo HenepepsHi
byHKU,i. TouKkmM
po3puBy Ta ix
Knacuoikauin.

20

12

Pasom 3a 3M 3

60

12

12

36

Ycboro roaguH

150

30

30

90
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3 cemecTp

Hassu 3mictoBux
mogynis i Tem

KinbKictb roauH

AeHHa popma

3ao4Ha dpopma

yCboro y TOMY YmChi yCcboro y TOMY Ymchi
n| n | nab | ing | c.p. n| n | nab | iHg | c.p.
1 2 3 4 5 6 7 8 9110 11 | 12 | 13

Temu nekuinHunx

3aHATb

3mictosuit moaynb 1. AndepeHuianbHe yncneHHa GyHKLiT OaHi€l

3MiHHOI. PyHKLUii 6aratbox 3miHHUX. iudepeHuianbHe YUCNEHHA

dyHKUi1 6araTbox 3MiHHUX

Tema 1.
AvndepeHuianbHe
yncneHHa PyHKuii
OAHi€El 3MiHHOT

MoxiaHa Ta
andepeHuian nepworo
nopAaKy QyHKLT
OAHI€EI 3MiHHOI.
Tabanus noxigHux.
MoxigHi Ta
andepeHuiany BULLMX
nopAAaKis.

14,5

10

Tema 2.
3acrocyBaHHA
aundepeHuianbHoro
YUCNEHHA bYHKU,T
OAHi€l 3MiHHOI
3acTocyBaHHA
andepeHuianbHoro
PYHKULT
3MiHHOI Ao

YMCNEHHA
OAHi€l
OOCNIAKEHHA PYHKLIN.
3acTtocyBaHHA

andepeHuiana npwu

14,5

10
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HabAMMKeHUX
obymncneHHaXx.

Tema 3. DyHKUIT
6araTbox 3miHHMUX:
rpaHuuA Ta
HenepepBHiCTb.
MNoxigHi Ta
andepeHuianu
$yHKuUil 6araTbox

3MiHHUX

PyHKUii 6baraTbox
3MiHHMX: OCHOBHi
O3HA4Y€eHHSA, NiHii piBHA.
paHuuA Ta
HenepepBHICTb PyHKLT
6araTbox 3MiHHUX.
MoxigHi Ta
andepeHuianm
byHKUiM 6araTbox
3MiHHMX. 3aCTOCYBaHHA
NOBHOTO
andepeHuiana GyHKLT
6araTbOX 3MiHHUX Npu
HabAMMKEHNX
obumncneHHsax.

14,5

Pasom 33 3M1

43,5

45)- |- |30 |-

Temun nekuiiHnx
3aHATb

3micToBuit moaynb 2. IHTerpasbHe YUC/IEHHSA

Tema 4.
HesusHaueHui
iHTerpan

MoHATTA NnepBicHOI Ta
HEBM3HAYEeHOro
iHTerpana. BnactusocrTi
Ta obyncneHHsa

HEBWU3HAYE€HOro

14,5

15(- |- |10 |-
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iHTerpana. Tabauua
nepsicHMX. OCHOBHI

MEeTOAM iHTerpyBaHHA.

Tema 5. BusHaueHui
iHTerpan.
3acrocyBaHHA
BU3HAYEHOro
iHTerpana

3apavi, wo npmBogAThb
0,0 NOHATTA
BM3HAYEHOTO
iHTerpana. BnactusocrTi
Ta obuncneHHsa
BW3HAYEHOTO
iHTerpana. OCHOBHi
MeTOoAM iHTerpyBaHHA
BU3HAYEHOrO
iHTerpana.
3acTocyBaHHA
BU3HAYEHOrO
iHTerpana B

NPUPOAHUYNX HAYKaX.

14,5

1,5

10

Tema 6. HeBnacHi
iHTerpanu. NoAgBinHi
iHTerpanu.
KpuBoniHiitHi
iHTerpanu

HeBnacHi iHTerpanm
nepLuoro i Apyroro
poAy: O3HAYEHHSA,
AOCNiAXKEHHA Ha
36iXKHICTb,
obuuncneHHs.
MoAaBinHi iHTerpanu:
O3Ha4YeHHS,
obuncneHHs,
3aCTOCYyBaHHA.

14,5

1,5

10
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KpuBoAiHilHi
iHTerpanu nepworo i
ApYyroro poAay:
O3HAYeHHSA,
obuncneHHs,
3aCTOCyBaHHA.

Pasom 3a 3M2

43,5 9 |45 |-

30

Temu nekuinHunx
3aHATb

3microBun moaynb 3. Pagu. AudepeHuianbHi piBHAHHA. EnemeHTH

Teopii UMmoBipHOCTeM

Tema 7. Yucnosi pagu.
Pagu 3 pogatHumm
YieHaMMU.

3HaKo3MiHHI pagu

MoHATTA yncnosoro
psaay, horo 36ixKHOCTI i
CYyMMU.

Paaun 3 pogaTtHimmn
YneHaMMn: 03HAUYEHHS,
AOCNIAXKEHHA Ha
30iXKHiCTb.
3HAKO3MIiHHI paau:
O3HaYeHHs,
AOCNIAXKEHHA Ha

36iXKHiCTb.

14,5 3 |15]-

10

Tema 8.
®dyHKUiOHaNbHI pagu.
CreneHesi pagu. Pagu
dyp’e

DYHKUiOHaNbHI pagu:
OCHOBHi O3HaYeHHSA.

CreneHesi pagu:
pagiyc Ta iHTepBan
36iXKHOCTi. PO3BMHEHHA
dYHKLUIT B cTeneHeBuUi
pAaa. 3acTocyBaHHA
cTeneHeBmnx paais ona

14,5 3

10
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HabAMMKeHUX
obyuncneHs.

Paan ®yp’e: OCHOBHI
O3HaYeHHSs.

Tema 9.
OvndepeHuianbHi
pPiBHAHHA 1-r0
nopAAaKy.
OvdepeHuianbHi
PiBHAHHA 2-T0
nopapkKy

NoHAaTTA
andepeHuianbHoro
PiBHAHHSA Ta 0ro
pO3B'A3KY.

Jeaki Tnnum
andepeHuianbHNx
PiBHAHb NepLoro
nopAAKY Ta MeToAM iX
pOo3B'A3aHHA.

Leski Tnnn
andepeHLuianbHNX
PiBHAHb ApYyroro
NnopAAKY Ta MeTOAM iX

po3B'A3aHHA.

14,5

1,5

10

Tema 10. OcHOBHI TUNKN
piBHAHDb
MaTemMaTuUHoi PisnKu.
EnemeHTH Teopii
“moBipHocTeit

OCHOBHI TUNKU pPiBHAHDb
MaTeMaTUYHOI  i3nKK
Ta metoau ix
pOo3B'A3aHHA.
EnemeHTH
KOMBIHAaTOPMKHK Ta
Teopii MMoBipHOCTEMN.

19,5

1,5

15
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Pazom 3a3M 3 63 12 |6 - - 45 | - - - -

Yceboro roaus | 150 30 |15 |- - 105 | - - |-

3.3. TemaTuka ceMiHAPCbKHUX 3aHATH
He nependayeno

3.4. TemaTuka NPAKTHYHUX 3aHATH
2 cemecTp

Ha3Ba Temu

KinbKictb

roguH

Tema 1 BUSHaAUYHUKMW.

MoHATTA, BNACTMBOCTI Ta 0OUYMCIEHHST BM3HAYHUKIB APYroro Ta TPETbOro NopsAaKis
BM3HaYHUMKKM BULLIMX NOPAAKIB Ta iX 0OYMCNEHHS.

2

Tema 2. CUCTeMMU NiHiIAHUX PiBHAHDb

Cuctemu NiHIMHUX HEOAHOPIAHUX PIBHAHb Ta METOAM iX PO3B'A3aHHA: MeTos,
Kpamepa, metog lNaycca, Teopema KpoHeKepa-Kanenni.
Cuctemm niHiMHNX ogHOPIAHUX PiBHAHb.

Tema 3. Matpuui

O3Ha4yeHHs maTpuLb Ta Aii Hag HUMKU. ObepHeHa maTpuua. MaTpUUYHMA MeToz,

PO03BA3YBaHHA CUCTEM NiHIMHUX PIBHAHD.

Tema 4. Cuctemu KoopauHaT

[ eKapToBi cMCTEMW KOOPAMHAT Ha NPAMIIA, Ha NIOLWKHI Ta B npocTopi. MonApHi
CMCTEMM KOOPAMHAT Ha NAOLWMHI Ta B nocTopi. MNpocTiwi 3agayi aHaniTM4HOI

reometpii.

Tema 5. JliHiliHI onepauii Hag BeKTopamu

BekTopu Ta niHilHi onepauii Hag HUMMK. JliHiliHa 3a1eXKHicTb BeKTOpiB. KoopanHatu

BEKTOpA.

Tema 6. CKansapHUii, BEKTOPHUIA Ta MillaHUA AO06YTKM BEKTOPIB

CKanapHuit ,obyTOK BEKTOPIB: 03HAYEHHA, BNAaCTUBOCTI, 3aCTOCYBAHHA Npu
pO3B'A3yBaHHI 33434 NPAKTUYHOTO 3MICTY.
BekTopHUI4 AO06YTOK BEKTOPIB: 03HAYEHHA, BACTUBOCTI, 3aCTOCYBAHHA Npu
p03B'A3yBaHHI 3a4a4 NPaKTUYHOIO 3MICTY.
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MiwaHunit 4o6YTOK BEKTOPIB: O3HAYEHHS, BNACTUBOCTI, 3aCTOCYBaHHA Npw
po3B'A3yBaHHI 33434 NPAKTUYHOIO 3MICTY.

Tema 7. MpAma Ha NNOLWMHI

Pi3Hi BUAK piBHAHb NPAMOT Ha NNOLWMHI. B3aemHe po3TallyBaHHA ABOX NPAMUX, KYT
MiXK IPAMMMM HA NAOWMHI. Bigaans Big TOYKM 40 NpAMOI Ha NAoWMHI. HopmoBaHe
PiBHAHHA NpAMOI. MYTKKN NpaAMMX.

Tema 8. NMpama Ta naowmHa B NpocTopi. KaHOHiYHI piBHAHHA NiHili Ta noBepXOHb
ApYyroro nopaaKy

Pi3Hi BUAK piBHAHb NAOWWHK, B3aEMHE pPO3TallyBaHHA ABOX NOLWMH B NPOCTOPI.
HKMyTKM Ta B'A3KM naowmH. Bigaans Big TOYKM A0 NAOLWMHM B NPOCTOPI.

Pi3Hi BUAK piBHAHb NPAMOI B NPOCTOPI.

B3aemHe po3milleHHA NPAMUX | NNOLWMH B NPOCTOPI.

Bigpanb Big TOYKKM 40 NpAMOI B NPOCTOpI. Bigaanb mix npammmun B NPOCTOPI.
KaHOHIiYHI piBHAHHA NiHilA ApYyroro NnopsagkKy.

KaHOHIYHi piBHAHHA NOBEPXOHb ApYyroro nopaaky. Enincoig o6eptaHHA AK

MaTemaTMyHa mogesnb 3emni.

Tema 9. EnemeHTn chepruyHoi TpuroHomeTpii

OCHOBHi NOHATTA, NONOXKEHHA Ta PopMyan chepUUYHOT TPUTOHOMETPII.
3acTocyBaHHA chepUUHOT TPUTOHOMETPIT NPU BUBYEHHI reogesii.

Tema 10. ®yHKLii OAHiI€I 3MIHHOI: OCHOBHi O3HAaYeHHA

OcHOBHi efiemMHeHTapHi GYHKLIT 04HIEI 3MIHHOT: 03HAYeHHS Ta BAACTUBOCTI. padikm
bYHKUN.

Tema 11. Yucnosi nocnigoBHoOCTi. FpaHnua yHKLii

Yucnosi nocnigoBHOCTI Ta iX rpaHuL.
IpaHuLA PYHKLIT OAHIET 3MIHHOI: 03HaYeHHHA, NpaBuia 06UYMCNEeHHA.

Tema 12. HenepepBHicTb PyHKLUii 0gHi€l 3MIHHOT

MoHATTA Npo HenepepBHiI GYHKLUITi 0gHiel 3MiHHOI. OCHOBHI Teopemu Npo

HenepepBHi PyHKLUii. TOUKM po3puBY Ta iX Knacmdikauis.

3 cemecTp

Ha3Ba Temu

KinbKictb
roauH
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Tema 1. AudepeHuianbHe uncneHHA GyHKUIT OaHI€N 3miHHOT

MoxigHa Ta andepeHuian nepworo Nnopaaky GyHKUii ogHiel 3miHHOI. Tabanuya
noxigHux. MoxigHi Ta andepeHuiann BUWNX NOPALKIB.

1,5

Tema 2. 3acTocyBaHHA AndepeHLiaIbHOro YMcneHHA GYHKLii OgHi€l 3MiHHOI

3acTtocyBaHHA gudepeHLianbHOro 4YncaeHHA  yHKuii  ogHiel  3MiHHOT g0
OOCNiaKeHHs  QyHKUiK.  3acTocyBaHHs  gudepeHuiana npu HaAbBAMMKEHUX

0bYnNCIEHHAX.

1,5

Tema 3. dyHKuii 6araTbox 3MiHHUX: rPAHULA Ta HenepepBHicTb. MoxigHi Ta
AndepeHuiann pyHKUiA 6aratbox 3MiHHUX

PyHKUii 6araTbox 3MiHHUX: OCHOBHiI 0O3HAY€HHS, NiHii piBHS.
lpaHMUSA Ta HenepepBHiCcTb GyHKLii 6araTbox 3miHHMX. MNoxigHi Ta andepeHuianm
dYHKUIN 6araTbox 3MiHHMX. 3aCTOCYBaHHA NOBHOIro aundepeHuiana GyHKu,i

6araTbox 3MiHHUX NPU HaBNNKEHUX OBUYUCIEHHSX.

1,5

Tema 4. HeBu3HaueHuit iHTerpan

MoHATTA NepBiCHOI Ta HEBM3HAYeHOro iHTerpana. Bnactnsocti Ta o64ncneHHs

HEeBW3HA4YeHOoro iHTerpana. Tabaunua nepsicHMx. OCHOBHI MeToAMW iHTErpPYBaHHA.

1,5

Tema 5. BUsHaueHuUM iHTerpan. 3acTocyBaHHA BU3HAYEHOrO iHTerpana

3agavi, Wwo NnpmMBoaATb A0 NOHATTA BU3HAYEHOrO iHTerpana. BnactmsocTi Ta
obumncneHHs BU3Ha4yeHoro iHTerpana. OCHOBHi MeToAM iHTErpyBaHHA BU3HAYEHOTO
iHTerpana. 3acTocyBaHHA BM3HAY€HOro iHTerpana B NPUPOLHUYMX HayKaX.

1,5

Tema 6. HeBnacHi iHterpanu. NopagiiiHi iHTerpanu. KpueoniHiiHi iHTerpanu

HeBnacHi iHTerpaau nepworo i Apyroro poay: 03Ha4eHHs, AOCNIAXKEHHSA Ha
36iXKHiCTb, 0BUNCNEHHSA.

MopagiltHi iHTerpanu: o3HavyeHHA, obYMCNeHHA, 3aCTOCYBAHHA.

KpuBOAiHilHI iHTerpaan nepLluoro i 4pyroro poay: 03Ha4YeHHs, 00UYNCNEHHS,

3aCTOCYyBaHHA.

1,5

Tema 7. Yucnosi pagu. Pagu 3 poaatHMmm uneHamu. 3HaKo3MiHHI pagu

MoHATTA YMCNOBOro PAAY, MOro 36iXKHOCTI i cymu.
Psav 3 noaaTHIMM YneHamun: 03HaYeHHA, AOCAIAKEHHA Ha 36K HICTb.

3HAKO3MIiHHI pAAM: O3HaYeHHA, AOCNIAKEHHA Ha 30iXKHICTb.

1,5

Tema 8. dyHKUioOHaNbHi pagn. CteneHesi pagu. Pagu dyp’e

@OyHKLiOHaNbHI pAAM: OCHOBHI O3HAYEeHHSA.

1,5
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CteneHeBi paau: paajiyc Ta iHTepBan 36iXHOCTi. Po3BMHEHHA PyHKLi B cTeneHeBMi
pAA4. 3aCTOCYyBaHHA CTENEHEBUX PALIB AN HABAMKEHNX 0BYUNCNEHD.

Paan ®dyp’e: OCHOBHI O3HaYeHHA.

Tema 9. AndepeHuianbHi piBHAHHA 1-ro nopagKy. AudepeHuianbHi piBHAHHA 2- 1,5
ro nopaaky

MoHATTA gnudepeHLiaNbHOro PiBHAHHA Ta MOro po3B'A3KY.

Jeaki Tunn andepeHuiabHUX PiBHAHb NEPLIOro NOPAAKY Ta MeToaM ix
pOo3B'A3aHHA.

Jeaki Tunu andepeHuianbHUX PiBHAHb APYrOro NOPAAKY Ta MeTOAM iX
po3B'A3aHHA.

Tema 10. OCHOBHi TMNU piBHAHb MaTemaTuuHoi @i3nKKU. EnemeHTn Teopii | 1,5
imoBipHoCcTel

OCHOBHi TUNK PiBHAHb MaTEMATUYHOI Qi3NKK Ta MeToaM iX PO3B'A3aHHA. EnemeHTH
KOMBiIHAaTOPMKK Ta Teopil MMOBipHOCTE.

3.5. TemaTuka J1a00paTOPHUX 3aHATH
He nependayeno
3.6. InguBinyaybHi 3aB1aHHsA, HepeadaveHi po00YMM HABYAJIbHUM IVIAHOM
He nepexdaveno

3.7. Camocriiina po6ora cryaenrta (IHI3)
CamocriifHa pob0Ta CTYIEHTIB CKIAAAETHCS 3 000B'I3KOBHUX 1 BHOIPKOBHUX 3aBaHb.
0b606's13K06a poboma cmyoenmis:

o OTIpAIIOBAHHS JIEKI[IHHOTO MaTepiany;
° BUKOHAHHS CaMOCTIMHHUX, JOMAIIHIX 1 IHAMBIIyadbHUX poOIT, HaMCAaHHS pedeparTis.
Bubipxosa poboma cmyoenmis:
° OIPAIIOBaHHS JI0IATKOBOT'O TEOPETUYHOTO MaTepiaiy;
° BUKOHAHHS 3aBJIaHb ITiJJBUIICHOTO PiBHS CKJIQJHOCTI.
CamocriitHa po0OoTa CTYI€HTIB 3A1HCHIOETHCS BIMOBITHO 10 TEMAaTHKH KYpCY:
2 cemecTp
Ne Hasga remun KinbkicTh
OamiB

1 | BusHauHuku 1

2 | Cucremu NiHIAHUX PIBHSHB 1

3 | Marpumi 2

4 | Cuctemu KOOpAMHAT 1

5 | JIiHiitH1 omeparlii HaJ BEKTOpaMHu 1

6 | CxayisipHMii, BEKTOPHUIN Ta MillIaHUH JOOYTKH BEKTOPIB 1

7 | [Ipsima Ha TUIOIIMHI 1
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8 | [Ipsma Ta mutomuHa B mpoctopi. KaHOHIYHI piBHSHHS JIIHIN Ta 1
MOBEPXOHB APYTOro MOPSAKY

9 | EnemenTu chepuynoi TpuroHoMeTpii 1

10 | dynKIii o/1HI€T 3MIHHOI: OCHOBH1 O3HAUYCHHS 1

11 | Yucnosi mocaigoBHOCTI. ['panutis GyHKIii 1

12 | HenepepBHicTh GYHKINT OJIHIET 3MIHHOT 2

3 cemecTp
Ne Ha3Ba Temu (popMa KOHTPOJIIO) KinbkicTs
OaJiB

1 | ludepenuianbue ynucieHHs QYHKINT OIHI€T 3MIHHOT 1

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

3 | ®dynkuii 6araTboX 3MIHHHUX: TPAHUIIS Ta HENEPEPBHICTb. 2
[ToxiaHi Ta qudepeHiany GyHKIINA O0aratbox 3MIHHUX

4 | HeBu3HaueHut inTerpai 1

5 | Busnauenwuii inTerpai. 3acToCyBaHHs BU3BHAUYEHOTO 1HTErpaja 1

6 | HesnacHi interpanu. [lonsiitni inTerpanu. KpuBosiHiiiHi 2
1HTErpaiu

/ | Yucnosi psiau. Psiau 3 nogaTHUMHM YjieHaMu. 3HaKo3MiHHI psiau | 1

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

9 | dudepenmianbHi piBHsSHHS 1-TO Iopsaky. AudepenitiaabHi 1
PIBHSIHHSI 2-TO MOPSIIKY

10 | OcHOBHI TUNH PiBHSHB MaTeMaTu4uHO1 (i3uku. Enementu Teopii | 2
HMOBIpHOCTEM

* THJI3 — mo 3MicTOBOTO MOAYJIsI, 200 B IIJIOMY JI0 HABYAIBHO1 IUCIUIUTIHA BU3HAYAETHCS BUKIIAJIaueM,
3 ypaxyBaHHIM CHelH(iKH JUCIUIUTIHY.

4. OcBIiTHI TeXHO0JI0Tii, METOJIH HABYAHHS i BUKJIAJaHHA HABYAJIbHOI JUCHMILIIHU
Metoau HaBuaHHA y Kypci «Buma mateMmaTukay:

B 32 JDKEPEJIOM 3HaHb!

° CJIOBECHI (PO3IOBIIb, JEKIIis, Oeciaa),
° HAOYHI (CTIOCTEPEKEHHS, LTIOCTpaIlisl, TeMOHCTpaIlis),
° MIPaKTU4HI METO/IU (BIpaBH, MPaKTHUYHI poOOTH, rpadiuHi poOOTH 3 BUKOPUCTAHHIM CY4aCHUX

MaKeTiB TUHAMIYHOI TeoMeTpii);

B METO/IM BUBUECHHS HOBOTO MaTepiaiy:

° PO3IIOBiJIb, TOSICHEHHS,

° METOJ TPOOJIEMHOTO BUKJIAy 3HAaHb (aHaJIi3 KOHKPETHUX CUTYallii, METO/1 aKTUBHOTO
IPOTrPaMHOTO HAaBYAHHS, METO/] iIrpPOBOTO MMPOCKTYBaHHS, MO3KOBA aTaka, JUCKYCis Ta JUCITYT
po3irpyBaHHs poJjeii (4u posiboBa I'pa), HaBYAJIbHA AUCKYCis (OOMIH TyMKaMn)),

° pernpoayKkTuBHa Oecina,

° Oecifa i3 3aCTOCYBaHHSIM MPUHOMY aHAJIOTI],

° €BPUCTUYHO-JICAYKTUBHA Oecifa;
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W 32 JIOTIKOI0 HaBYAJILHOTO MPOIIECY:
° IHAYKTHUBHI i JETYKTUBHI METOIH,
° AHATITUYHI 1 CHHTETHYHI METOIH;

B IHTepaKTHBHI METO/IH:

IioBa Tpa,

po3irpyBaHHs poJicH,

aHaJIi3 KOHKPETHUX CUTYaLiH,

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

npoOJieMHa JISKIIis;

5. Kpurepii Ta 3aco0M OUIHIOBAHHS Pe3yJbTATIB HABYAHHA 3 HABYAJIbBHOI
AMCHHUILIIHU
5.1. Kpurepii ominropannsi. OLiHIOBaHHSI 3HaHb CTY/ACHTIB 3/IIHCHIOETHCS Ha OCHOBI
pe3yJbTaTiB MOTOYHOI'O Ta MIJCYMKOBOIO KOHTPOJIIO 3HaHb. O0’€KTOM OLIHIOBaHHS
3HaHb CTYJICHTIB € IPOrpaMHUI MaTepia IUCLUUIUIIHH, 3aCBOEHHS SIKOTO MEPEBIPSIETHCS
M1J] 9ac JaHUX KOHTPOJTIB.
[ToTouyHMi KOHTPOJIB 3A1MCHIOETHCS M1]] YaC IPOBEACHHS IPAKTUYHUX 3aHATh, IEPEBIPKU
CaMOCTIITHO1 POOOTH CTYJIEHTIB Ta IiJl YaC HAIMCaHHS MOJIYJbHUX KOHTPOJBHHUX POOIT.
3aBIaHHSAM MOTOYHOI'O KOHTPOJIIO € MEpeBIpKa PO3YMIHHS Ta 3aCBOEHHS JIEKI[IHHOTO
MaTepiany, HaOyTTS TPAaKTHUYHUX HABUYOK /IS BHPIIICHHS TOCTaBICHUX 3aBIaHb,
YMIHHSI CaMOCTIHHO OIpalbOBYBaTH TEOPETUYHUN MaTepiaj, BHUCJIOBJIIOBATH BJIACHI
OYMKH Ta iX OOIPpYHTOBYBaTH, NPOBOJUTH MPE3EHTALII0 OMNPallbOBAHOIO MaTepiaiy
(MMCHMOBO YM YCHO). 3aBJaHHSM IT1IJICYMKOBOT'O KOHTPOJIIO (3aJIiKy, ICIIUTY) € MepeBipKa
PO3YMIHHSI CTYJGHTOM IIPOTPaMHOIO0 Marepiajly B IJIOMY, 3JaTHOCTI JIOTIYHO Ta
MIOCJIIIOBHO PO3B’SI3yBaTH MPAKTUYHI 33a4i, KOMIIJIEKCHO BUKOPUCTOBYBATH OTpPUMaH1
3HaHHS.
OmiHiOBaHHSI 3HAaHb CTYACHTIB 3/iHcHIOEThCS 3a 100-6anmpHOIO miKanow. PesynbraTn
poOOTH CTYJIEHTIB, BIPOJOBX HABYAILHOTO CEMECTPY, OI[IHIOIOTHCS B X0/l IOTOYHOTO
KOHTPOJTIO B Jiana3oHi BiJ 1 1o 60 6amiB, a pe3yabTaTH MiJCYMKOBOIO KOHTPOJIIO (3aJiKy,
ICIUTY) OLIHIOIOTHCS BiA 1 10 40 Ganis.
Kpurepii oniHroBaHHs 32JIiKOBUX, eK3aMeHalliiHUX 0ijieTiB

3anmikoBa, €K3aMeHalliiiHa poOoTa MICTUTH JBa TEOPETUYHI Ta JBa MPAKTHUYHI
3aBJIaHHS, SIK1 OXOIUTIOIOTh BECh MaTepiai qucuuiuiiHu. PoGoTa omiHoeThes B 40 Oais.
Ko>xue 3aBmannsg omiHoeThes B 10 OamiB.
Hwxde HaBeneHa mikana omiHoBaHHSI. KokHe 3 TEOPETUYHHX UM MPAKTUYHUX MUTaHb
OILIIHIOETHCS TaK:
1) poboTa BUKOHaHA MOBHICTIO 0€3 TOMUJIOK a00 3 He3HAaYHUMU roMusikamu 10-9 Garis;
2) pob6oTa BUKOHaHA MMOBHICTIO 3 TOMUJIKAMHU, sIK1 HE BIUIMBAIOTh HA KIHIIEBUHN pe3ybTatT
8-7 Oais;
3) poboTa BUKOHAHA MOBHICTIO 3 CYTTEBUMH NMOMMJIKAMHU, aj€ BUTPUMAHO AJITOPUTM
BUKJIaJJaHHs Matepiany 6-4 OaniB;



21

4) poboTa BUKOHaHA HE MOBHICTIO 3 CYTTEBUMU ITOMUJIKAMH, aJie¢ BUTPUMAHO 3arajbHUN
ITOPUTM BUKJIAJaHHS MaTepiany 3 6anu;
5) po60oTa BUKOHAaHA HE TIOBHICTIO 3 CYTTEBUMH MOMUJIKaMH 2 0aju;

6) pob0oTa He BUKOHaHa a00 BUKOHAHA HE MOBHICTIO 3 CYTTEBUMH NOMUIKaMu 1-0 Gais.

Po3noagia 6aJiB, iki OTPUMYIOTH CTYJI€HTH

2 cemecTp
[TizcyMKOBMiA Cyma
[ToTo4YHMIT KOHTPOJIL KOHTPOJIb II: _If;
(SaHIK) GatiB
3MICTOBUI 3MICTOBHI MOJTY/Ib 3MICTOBHI MOy
(20 GautiB) 40 100
T| T2 T3 | T4 | TS |T6|T7| T | T | T10 | T11 T12
1 819
5| 5 10 | 4 |4 4141212 5 5 10
3 cemecTp
[TizcymKoBHit Cyma
[ToToYHMI KOHTPOJIb KOHTPOJIb IE) _I;i
(ex3amMeH) 6aiB
: . 3micTo 3MicTO
3MICTOBUI N .
| B MOJTYJIb BUI MOJTYJIb
MOZyJIb 2( 20 Gani) 3 (20 6anis)
(20 Ganis) 40 100
T1| T2 T3 T4 | TS5 T6 T7 T8 T9 | T10
5| 5 10 5 |5 10 5 5 5 5

[lepeBenennst nmanux 100-0anbHOi IMIKaaW OIIHIOBaHHS B 4-X OajibHYy Ta INKajly 3a
cucteMoro ECTS 311iiCHIOETbCSA B TAKOMY MOPSIIKY

5.2. lllkana ouinoBanusa: HamioHajabHa Ta EKTC

Ouinka 3a mkaaow ECTS
Ouinka 3a HalliOHAJILHOIO IKAJIOK0 . ITosicHeHnHs1 3a
Ouninka (0aau)
PO3UIMPEHOIO IKAJIO0
Biaminno A (90-100) BiIMiHHO
B (80-89) Jyxe j1o0pe
Jlodpe C (70-79) 106pe

3a10BiIBHO D (60-69) 3aJ10BiJIBHO
E (50-59) JOCTaTHBO

(He3a10BLITBHO)

He3anoBinbHo FX (35-49) 3 MOYKJIUBICTIO TIOBTOPHOTO

CKJIaIaHHsI




22

(HEe3am0BUITHHO)
F (1-34) 3 000B'I3KOBUM MTOBTOPHUM
KypcoMm

5.3..3aco0u ouiHIOBaHHA
3aco0aMu OIIIHIOBaHHS Ta JIEMOHCTPYBaHHS pPe3yJbTaTiB HABYAHHS 3 KypCY €:
- CaMOCTIiHI poOOTH
- MOJYJIbHI KOHTPOJIbHI pOOOTH;
- KOJIOKB1yMH;
- TECTH;
- pedeparu;
- 1HUBITyaJIbHI Ta KOMAH]IHI IPOEKTH.
6. ®opMH MOTOYHOIO TA MiJICYMKOBOI0 KOHTPOJIIO

JI0 KOHTPOJBHUX 3aXOJIB 3 JUCHUUIUIIHU HAJIEXKATh: MOTOYHUNM Ta MIJCYMKOBUMN
KOHTPOTI.
[ToTOYHUIT KOHTPOJIb 3HaHb CTYJIEHTIB YIPOJOBXK OJAHOTO CEMECTPY 3A1MCHIOETHCS iJT
yac MpPOBEJICHHSA HAaBUaJbHUX 3aHATb, MAa€ Ha METI MEPEBIPKY PIBHA 3aCBOEHHS
CTYJICHTOM HaBYAJIBHOI'O MaTepiaj 1 BKItoyae 6aiu 3a poO0OTy Ha MPaKTUYHUX 3aHATTSX,
a TaKOXX OIIIHIOBAaHHS BCIX BHUJIB CaMOCTiiHOI poOotu. BiH 31iHCHIOETHCS Yy ghopmi
YCHOT'O CHUIKYBaHHS 31 CTYyICHTaMH, TUCbMOBOT'O Ta TECTOBOTO KOHTPOJIIO (KOHTPOJIbHI
poOOTH, MaTeMaTUYH]1 JUKTAHTH, YCHI BIJTIOBI/I, PO3B’A3aHHS 3aB/IaHb CTYJICHTaMH O1JIs
JOIIKKA Ta Ha MICIIX, CAaMOCTIiiHI pOOOTH, TECTH) 1 Ma€ 3a METY IEePEBIPKY CTYyNCHS
3aCBOEHHSI MIEBHOTO HAaBYAJIBHOTO MaTepially, a TaKOXK PIBHSA OBOJIOJIHHS BMIHHSIMHU Ta
HaBHUYKAMH.
[TlincymkoBUiA ~ KOHTPOJb  (CEMECTPOBHI) — KOMIUIEKCHE OLIHIOBAHHS  PiBHSA
c(hOpPMOBAHOCTI TUCHUILTIHAPHUX KOMIIETEHTHOCTEH. Dopmu nioCymMKo8020 KOHMPO.I0
3 Kypcy «Buma marematuka» — 3aiik (2 cemectp), icnut (3 cemectp).

7. PekoMeH10BaHa JiiTepaTtypa

7.1. ocHOBHa
1. JI. Typuaninosa, O. lons. Buia Mmatematuka B npukiaaax i 3ajadax. HaBuanbHuii MociOHUK. -
Jlipa-K. — 2018.- 348 c.
2. B. Knenko, B. T'oneup Buma matemaTtnka B mpukianax 1 3amgadax. - L[eHTp HaBuYanbHOI
miteparypu. — 2019. - 594 c.
3. OcHOBM aHaNITUYHOI TeoOMeTpii B TeopeMax 1 3aayax / HaBd. noci6.: B.B. 'oponeuskuii, C.b.
boanapyxk, XK.1. losreii, B.C. JIyuxo. [lpyre BugaHHs, BUMpPaBICHE 1 JOOBHEHE. — YepHIBII: —
YepniBenpkuii Hail. yH-T iM. FO. @eaproBuua, 2021. — 408 c. (3 rpudom «PekoMeHI0BaHO 10 IPYKY
Buenoro pagoro UHY imeni FOpis @eapkoBuuay, mpotokos NeS Big 25.05.2020p.)

4. JlaBpenuyk B. I1., 'otunuan T. L., [lpons B. C., Konayp O.C. Buma matemaTuka: HaBuanbHuit
nociOnuk. — Yepnisui: Pyta, 2000. — 208 c.
o. JlaBpenuyk B.I1., Mapruntok O.B., HacracieB ILII., Omiiinuk H.II. Buma martematuka.

3araneHuii kypc. Y.1. JliniliHa anrebpa i aHamituaHa reomeTpis: HaBuanpHuit mocionuk. — UepHiBIi:
Pyra, 2006. — 178 c.

6. JlaBpenuyk B.II., Maptuniok O.B., Hacracies I1.I1. Buma matemaruka. 3aranbpamii kypc. Y.2.
MaremaTnuHuil anani3 i qudepennianbHi piBHAHESL: HaBuanbHuii nocionuk. — YepHisui: Pyra, 2006. —
319c.
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7. JlaBpenuyk B.I1., HacracieB ILII., Maptuniok O.B., Konmyp O.C. Buma maremaruka.
3araneHuii kypc. Y.1. JliniliHa anrebpa i aHamiTuyHa reomeTpis: HaBuanpHuit mocionuk. — YepHiBIi:
Kuwnrn - XXI, 2009. — 319 c.

8. JlaBpenuyk B.II., HacracieB I1.I1. Maptuntok O.B., Kouayp O.C. Buma maremarnka. 3araJibHUi
Kypc. U.2. Marematnunuii aHaniz i audepenuianbhi piBHsHHS: HaBuanbHuil mociOHUK. — YepHiBIi:
XXI, 2009. — 556 c.

9. C.b. bognapyk, P.C. Komicuuk, H.M. IleBuyk. Buma maremaruka: Kypc nekuiii. Yactunall.
Amnanitnuna reometpis. Yepnismi: Pyra, 2007.-72 c.

10. 3aBnmaHHs U ayJUTOPHUX Ta JOMALIHIX poOiT 3 Bumoi matemaruku. Yacr. 11/ Vio.: XK.L
Hogreit, P.C. Komicauk, O.B. Maptuntok — Yepnismi: «Mictoy, 2018. —101c.

11. 3aBnmaHHs I Ay JUTOPHUX Ta JOMAIIHIX pooiT 3 Buioi matemaruku.— Yact. [/ Vio.: XK.L
Hogreii, P.C. Komicauk, O.B. Maptuatok.— YepHniBmi: «Mictoy», 2017.— 128 c.

12. MeroauyHi BKa3iBKH JO BUKOHAHHS KOHTPOJIBHUX POOIT 3 BHIOT MaTEMATUKHU ISl CTYJCHTIB
reorpadiuHoro ta 6ionoriynoro ¢akynpreriB / Yki.: O.B.Maptuniok, C.B.Maptuntok. — UepHisiii:
Pyra, 2007. — 72 c.

13. Ilerpummun, P.I., XXutaprok 1.B., Konicauk, P.C. MatemaTtuka mis BunyckaukiB 33CO. Yactuna
1. Yucna. Bupasu. [loBToproBansHuii Kype: HaB4. nocioauk. Kuis: Jlrogmuna, 2021. — 440 c. ISBN
978-617-7974-22-1

14. Toponeuskuii B.B., Komicauk P.C., Cikopa B.C. Jliniitna anrebpa B Teopemax i 3agagax. Yactuna
apyra: HaBuanbuuii MOCIOHUK.— Yepnisii, 2023.— 252 c.
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