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Onuc HaBYAJIBLHOI AUCHUILTIHN Buinma Mmaremarunka

OCHOBHOIO 3aJadyer0 BHMBUYCHHS JUCHUILIIHK “‘Buma wMaremaruka”
TEOPETUYHOT MIJTOTOBKU 3araJibHOOCBITHIX, 3araJIbHO-THKEHEPHUX 1 CHEI[IaIbHUX JUCIMILIIH,
BPaxoBYIOUM 3pOCTAalOuy pOJIb MaTeMaTHYHUX METOJIB MOJCIIIOBaHHS,
JOCJIIJIPKEHHSI 1 TIaHyBaHHsS. Posib BUIIIOT MaTEMAaTUKHU TOJIATa€ B OBOJIOJIIHHI MaTEMaTUYHUMU
OCHOBaMH CYy4YaCHOIO MATEMaTUYHOTO amnapaTy. 3HaHHS 3 BHUIIOT MAaTeMaTUKU Jal0Th
MO>XJIMBICTb HPOBOJUTH aHaMI3 1 PO3B’sI3aHHA NPUKIATHUX 1HXKEHEPHUX 3aad, CIPUSIOTH
PO3BHUTKOB1 JIOTITYHOT'O Ta aJTOPUTMIYHOTO MHCJICHHS. B pe3ynbTaTi BUBUCHHS AMCIUIUIIHU
CTYICHTH 3MOXYTh peai3yBaTh HaOyTi 3HAHHS 3 BUIIOT MaTEMAaTUKU B 1HTEJIEKTYaJbHIN 1

MPaKTUYHIN A1SUIBHOCTI B raiy31 KOMII' FOTEPHUX HaYK.

I'any3b 3HaHb, cneniajJbHiCTb, OCBITHSI IPOrpamMa, OCBITHIl CTyNiHb

OcBITHI CTYNIHB

baxanasp

CremiajgpHICTh

F5 «Kibepbesznexa ma 3axucm ingopmayii»

OcBiTHS porpama

«Kibepbesznexa»

XapakTepuCcTHKA HABYAJIbHOI THCIMILIiHH
Bun O0o0B’s13K0Ba
3aranbpHa KUIBKICTE TOQUH 300
Kinbkicts kpemutiB ECTS 10
KinpKicTh 3MICTOBHX MOJTYJIIB 6

Kypcosuii mpoekTt (po6ota) (3a
HasIBHOCTI)

dopma KOHTPOJIO

1- zanik, 2- exzamen

IToxa3HUKHN HABYAJLHOI M CIMILTIHA
JJISL IEHHOI Ta 32049HO01 ()opM 3100yTTH BHIIOI OCBITH

®Dopma 3100yTTS BUIIOI OCBITH

JEeHHA 3204HA
Kypc (pik miarotoBku) 2025-2026
CemecTtp 1-2
Jlek1iiini 3aHATT 60 2o00.
[IpakTuHi, ceMiHAPCHKI 3aHATTS 105 200.
JlaGopaTopHi 3aHATTS -
CamocriiiHa po6oTa 135 200.
KinbKicTh THXKHEBHX ayIMTOPHUX T'OJIUH 1 cem. — 6 200.
i 1eHHo1 (opMu 3100yTTS BUILIOT 2 cem. —5 200.
OCBITH

1. MeTa, KOMIIETEHTHOCTI T MPOTrPaMHi pe3yJbTATH HABYAJIBHOI JMCIUIIIHH

Mema:

» (QopMyBaHHSI OCOOHMCTOCTI CTYJACHTIB, PO3BHUTOK iX IHTEJIEKTy Ta 3II0OHOCTEH [0
JIOTIYHOT'O Ta aJITOPUTMIYHOTO MHUCIICHHS;
» HaBYaHHS OCHOBHHUM MAaTEMaTHYHUM METOJaM, HEOOXITHUM IS aHai3y 1 MOJCIIOBAHHS

MPUCTPOIB, MPOIECIB 1 SBUI, MPU TMONIYKYy ONTUMAIBLHUX PO3B’SI3KIB

BUHUKAIOTH P pO3p0o0IIi KOMI FOTEPHUX MPOrpaM Ta iHGOpMAIIHHUX CUCTEM.

Habymmasa komnemenmuocmeii:

inTerpanbHa komneteHTHicTH (IK): 31aTHICTH pO3B'A3yBaTH CKJIQAHI CTEI1ai30BaH1- 3a7a4l

1 IpaKTUYHI 3aBJIaHHs y rajy3i kibepOe3neku Ta 3aXucTy iH(opMmaiiii.

€ 3a0e3rnecueHHsd

IIPOEKTYBaHH,

3aja4, M0



3arajibHi komnereHTHoCTi (3K):

3K1. 31aTHICTh 3aCTOCOBYBATH 3HAHHS Y MPAKTUYHHUX CUTYaLIISIX.

3K2. 3HaHHA Ta pO3yMIHHS NPEeIMETHO1 001acTl 1 pO3yMiHHSA NPOQECIHHOT NiSITBHOCTI.

3KS5. 31aTHICTh BUMTHCS 1 OBOJIOIIBATH CYYaCHUMHU 3HAHHSIMU.

crneniaabHi (paxosi) komnerenTHocTi (CK):

CK2. 3paTtHicTh BUKOPHCTOBYBATH I1H(OpPMAILIIHI TEXHOJOrIi, CydyacHI METOAM 1 MoJeml
Kki0epOe3neKu Ta CUCTEMHU 3aXUCTy 1HGOpMaIIii.

Ilpozpamni pesynomamu nasuanns (IIPH).

[IPH4. OpranizoByBatd BilacHy MNpoQeciiHy IIJIbHICTh, OOUpATH 1 BUKOPUCTOBYBATU
ONTHUMAJIbHI METOJM Ta CIIOCOOU PO3B'A3aHHS CKJIAJHUX CIELIaTi30BaHUX 3a/1a4 1 MPAKTUYHUX
npo6iem y npodeciitHiil AISUTBHOCTI, OLIIHIOBATH iXHIO €(DEKTUBHICTD.

[IPH8. 3acrocoByBaTu 3HaHHS ¥ pO3yMIHHS MaTeMaTHKU Ta (i3uku B mpodeciiHin
IisIbHOCTI, (hopMalli3yBaTH 3aJadi MPEeIMETHOI Tany3i kidepOe3neku Ta 3axucTy 1Hdopmari,
dbopmyntoBaTH X MaTEMaTUYHY MMOCTAHOBKY Ta OOMPATH pal[lOHAIBHUI METOJ| BUPIILICHHS.

2. Ilporpama Ta cTpyKTypa HaBYAJIbHOI IV CUMUILIIHU

) KinbkicTh rogun
Ha3Bu 3micToBHX
Moay.1iB JeHHa popMma ‘ 3aouna ¢popma '
{Tem TI/I?K YChOTO y TOMY 9HCITi YCBhOTO y TOMY YHUCITi
Hi n | n | na6 | ina | cp. n | o [ ma6 [ imx | cp.
I cemectp
Moayusb 1. EleMeHTH J1iHiHHOI TA BEKTOPHOI aJredpu

Tema 1.]1 12 2 4 6
Busnaunuku s ix
BJIACTHBOCTI Ta
00YMCIIEHHS.
Tema 2. Marpuiti. 2 12 2 4 6
Tema 3. Po3’s3yBanHs 1 | 3 12 2 4 6
JOCTIIKEHHS CUCTEM
JIHIAHUX PIBHSHB.
Tewma 4. Bexropna 4 12 2 4 6
anreopa. OCHOBHI
TTOHSTTSL.
Tewma 5. JliniitHi oneparii | 5 12 2 4 6
HaJ BEKTOpaMu B
KOOPAMHATHINA GopMi.
CKaysipHU# ,BEKTOPHHH 1
MilaHuii 100yToK
BEKTODIB.
Pa3om 3a 3micToBUM 60 10 |20 30
MoayJiem 1

Moayas 2. EjleMeHTH aHAJTITHYHOI reoMeTpil

Tema 1. Ilpasma Ha |6 12 2 4 6
TUTOIUHI.
Tema 2. PiBastHHS | 7 12 2 4 6
IUIONIMHA 1 TpsMoOi B
POCTOPI.




Tema 3. B3aemnue | 8 12 2 4 6
pO3TaIlyBaHHS MPSAMUX,
IUIONIMH 1 [psMOi  Ta
TUIONIUHY Y TIPOCTOPI.
Tema 4. Kpusi|9 12 2 4 6
npyroro nopsaky. Kouo.
Eninc.
Tema 5. Kpusi apyroro | 10 12 2 4 6
MOPSTIKY. I'imepOoua.
[Tapaboura.
Pa3om 3a 3MicToBUM 60 10 |20 30
MojayJeM 2
Moayas 3. Beryn 10 MaTeMaTHYHOI0 aHAJIZY
Tema 1. ®ynukuii. | 11 12 2 4 6
OcHoBHI
XapaKTePUCTUKH
GyHKITIH.
Tema 2. I'panmns | 12 12 2 4 6
YHUCIJIOBO]I ITIOCIIITOBHOCTI.
13 12 2 4 6
Tewma 3. I'pannns
byHKIIII.
Tema 4. OcoOmausi | 14 12 2 4 6
TPaHMIIIL.
Temas. 15 12 2 4 6
Henepepsuicts pyHKITiM.
60 10 |20 30
Pa3om 3a 3micToBUM
MoayJiem 3
180 30 |60 90
Pa3om 3a 1 cemecTp
IT cemecTp
Monyasb 4. Iloxigna Ta ii 3acTocyBaHHSI
Tema 1. Iloximua |1 10 2 3 5
(GyHKIIIT 0THIET 3MIHHO].
Tema2. 2 10 2 3 5
JudepeniiroBanHs
GbyHKIIII 0JTHIET 3MIHHO].
Tema 3.13 10 2 3 5
3acTocyBaHHA MOXITHOT
110 JIOCITIIDKCHHS
GbyHKII.
Tema4. 4 10 2 3 5
JudepeniiroBanHs
byHKIIi KUJTBKOX
3MIHHHX.
Pa3zom 3a 40 8 12 20
3MICTOBUM Mojay.JeM 4




Moayas S. Interpai T

a Horo 3aCTOCYBaHH1I.

Tema 1.]5 8 2 3 3
KowmrmnekcHi uncna.

Tema 2.16 8 2 3 3
HeBusHauenuii inTerpan
Ta HOTO BJIACTUBOCTI.

Tema 3.7 8 2 3 3
[nTerpyBanns pi3HHX
byHKIIIH

Temad. 8 8 2 3 3
Busnayenuii iHTerpan ta
HOro 3aCTOCYBAaHHS.

Tema5. Tlongiitamii | 9 8 2 3 3
Ta NOTPIMHMUI 1HTErpan
Ta iX OOYMCIICHHSI.

Pazom 3a 40 10 |15 15
3MICTOBHM MOJYyJeM S

MoayJsb 6. 3Buuaiini qudep

eHIliaJIbHi piBHAHHA. Psin.

Temal. 10 6 2 3 1
JudepenuianbHi
PIBHSIHHS IIEPIIOTO
MOPSKY.

Tema2. 11 6 2 3 1
JudepeniianpHi
PIBHSIHHS BHUIIAX
MOPSIKIB, 110
JOTYCKAIOTh  3HIKCHHS
MOPSAKY.

Tema 3.  Jlimidiui | 12 7 2 3 2
mudepeHItiaabHi
PIBHSIHHS JIPyroro
MOPSAAKY 31  CTAIMMHU
KoedirieHTamMu.

Tema 4. UYuciosi | 13 7 2 3 2
psIy.

Tema 5. Crenenesi | 14 7 2 3 2
psIy.

Tema 6. Pamu | 15 7 2 3 2
Dyp’e.

Pa3zom 3a 40 12 |18 10
3MiCTOBHM MOayJieM 6

120 30 |45 45
Pa3zom 3a 2 cemecTp
300 60 | 105 135

Ycboro




3. Temu JerKuii

Ne KinpkicTh
Hasga temnu
3/m T'OJINH
1 | BusHauHMKH , iX BJACTUBOCTI Ta OOYMCIICHHS. 2
2 Marpwuiii. 2
3 | Po3B’s3yBaHHs 1 IOCHIPKEHHS CUCTEM JIHIMHUX PIBHSIHb. 2
4 | BextopHa anrebpa. OCHOBHI IOHSTTSL. 2
) JIiniitH1 onepartii HaJy BEKTOpaMu B KOOpauHaTHii ¢opmi. CkansipHuit 2
,BEKTOPHHUH 1 MillIaHUH TOOYTOK BEKTOPIB.
6 | [Ipsima HA monuHi. 2
7 | PiBHSAHHS IJIONIUHM 1 TPSIMOI B IPOCTOPI. 2
8 | B3aemHe posramryBaHHS NPSIMUX, TUIOIIWH 1 IPSIMOT Ta TUIOIIWHH Y TPOCTOPI. 2
9 | Kpugi apyroro nopsiaky. Komo. Eminc. 2
10 | Kpusi npyroro nopsaky. I'inep6ona. I[1apaboma. 2
11 | ®ysxkuii. OCHOBHI XapaKTEpUCTUKU (YHKITIH. 2
12 | I'paHuIs 9UCIOBOT MOCITITOBHOCTI. 2
13 | I'parnns ¢pyHKITII. 2
14 | Oco6nmBi rpaHuIli. 2
15 | HenepepBHicTb pyHKITIH. 2
16 | IloxinHa GyHKIT OJTHIET 3MIHHOI. 2
17 | JudepenuiroBanHs GyHKIIH OHIET 3SMIHHO]. 2
18 | 3acTocyBaHHS MOXITHOI IO AOCTIDKCHHS (QYHKITII. 2
19 | AudepenuiroBanHs QYHKITIH KUTBKOX 3MIHHUX. 2
20 | KommuiekcHi uucna. 2
21 | HeBusHaueHuii iHTErpaj Ta HOro BIaCTUBOCTI. 2
22 | InterpyBaHHs pi3HUX (DYHKITII 2
23 | Busznauenwuii iHTerpan Ta Horo 3acTOCyBaHHS. 2
24 | TloneiliHMIA Ta MOTPIMHMK IHTETpaI Ta iX OOUUCIICHHSI. 2
25 | IudepenmianbHi piBHSHHS MEPIIOTO MOPSIAKY. 2
26 | dudepenmianbHi pIBHAHHS BHUIIUX HOPSAKIB, IO JIOMYCKAIOTh 3HUIKEHHS 2
MOPSIIIKY.
27 | JlimiiHi  gudepeHmianbHl  PIBHAHHS — APYrOoro MOPSAKY 31 CTaJUMH 2
KoedirieHTamMu.
28 | Yucnosi psau. 2
29 | CreneHesi psau. 2
30 | Psagu Oyp’e. 2
4. Temu J1a0opaTOpHUX (IPAKTHYHHUX, CEMiHAPCbKNX) 3aHATH
° Haspa remu KinpkicTs
3/ rOQVH
1 | OGuncrneHHs: BU3SHAYHUKIB. 4
2 Onmneparii HaJ MATPHUISIMHU. 4
3 | Po3B’s3yBaHHs CUCTEM JIHIHHUX PIBHSHb. 4
4 | Bekropu. JIiHiiiHI onepallii HaJ] BEKTOPaMH. 4
5 | CxansgpHuii 10OYTOK BeKTOpiB. BekTopHMii Ta Mirtanuii 100yTOK BEKTOPIB. 4
6 Meton koopaunar. [Ipsima Ha TuIOMIKHIL 4
7 | IInoumna. IIpsima y mpocropi. 4
8 | B3aemHe posramryBaHHs IpsMOi Ta MJIOUIMHU Y TPOCTOPI. 4
9 | Kpusi apyroro nopsaky. Koxo. Eninc. 4
10 | Kpusi apyroro nopsuaky. I'inep6ona. ITapaGona. CrpoleHHst piBHAHHS 2-TO 4
CTEIeHS.
11 | ®ynkuis. OcHoBHI BacTUBOCTI QyHKIINH. EnemMenTapHe 10CaiKeHHs. 4




12 | O6uncneHHs rpaHulli MOCIiTOBHOCTI. 4

13 | O6GuucnenHs rpanuill QyHKIII. 4

14 | Ilepma ta apyra uyaoBi rpanuii. [TopiBHAHHS HECKIHYEHHO MaJIMX BEJIMYHH. 4

15 | HenmepepBHiCTh PyHKITIH. 4

16 | O6uucneHHs nmoxigHUX. PIBHAHHS TOTUYHOI Ta HOpMaJli 10 KpuBOi. JloTHuHa 3
TUTOIIMHA 1 HOPMAJIb JI0 TIOBEPXHI.

17 | IoxinHi Ta qudepeniriaay BUIIX TOPSIKIB. 3

18 | Exctpemym ¢ynkumiii. Haitbinpie, HaiiMeHIe 3Ha4YeHH (PYHKIIIT B 3aMKHEHIH 3
obmacti. Omykmicte, yrayTicth kpuBoi. Ilepermn. Acumnrotu. IloBHe
JOCTDKEHHS (DYHKITIH.

19 | ®ynkuii x1Box 3mMiHHUX. YacTuHHI moxigHi. ExcTpemym. 3
20 | KommuiekcHi uucna. 3
21 | HeBusHaueHuit  iHTErpas. besnocepenne  iHTerpyBaHHa.  Metoau 3
IHTETpyBaHHS.
22 | laTerpyBaHHA HAWIPOCTIUX paIliOHATBHUX ApoOIB Ta paliOHATBHUX 3
GyHKIIIH.
23 | lnTerpyBaHHS TPUTOHOMETPHYHUX Ta ippamioHATEHUX (QYHKITIH. 3
24 | OGuuciieHHs] BU3HAYEHUX iHTErpalliB. 3aCTOCYBaHHS BU3HAYEHOTO iHTETpaa. 3
25 | OOuuciieHHs Ta 3aCTOCYBaHHS KPAaTHUX IHTETPaiB. 3
26 | dudepeHmianbHi pIBHAHHS TEPHIOTO TOPSAKY 3  BIIOKPEMITIOBAaHUMHU 3
3MiHHUMU. OJHOpIAHI Ta JiHINHI JudepeHUianbHl PIBHSIHHS MEPILIOTo
nopsiiky. PiBHsiHHS bepHyii.
27 | dudepenmianbHi piBHIHHS APYroro MOPSIKY, IO JIOMYCKAIOTh TTOHFKEHHS 3
TTOPSIIKY.
28 | JlimiiiHi  gudepeHIianbHl  PIBHAHHS —~ APYrOoro TMOPSAKY 13 CTaJUMH 3
KoedirieHTamMu.
29 | JlocmikeHHs Ha 30KHICTh YMCIIOBUX PSJIIB. 3
29 | CreneHeBi psay Ta X 3aCTOCYBaHHS. 3
30 | Pamu ®dyp’e. 3
5. Temu camocTiiiHol po6oTH
° Haspa remu KinbkicTs
3/ rOOVH
1 | JliniitHa anreGpa 18
2 | Bexropna anre6pa 12
3 | EnemeHTH aHamiTHYHOT reoMeTpil 30
4 | Beryn 1o MaTeMaTuyHOTO aHANI3Y 30
5 JludepeniiroBanus QyHKIIH 0HI€T 3MIHHOT 15
6 | dAudepenniroBanns QyHKIIH KTbKOX 3MIHHUX 5
7 | InTerpanbHe unciaeHHs QyHKLIH OHi€T 3MIHHOT 12
8 | InTerpanpHe ynciaeHHs QyHKIIN KUTbKOX 3MIHHUX 3
9 | ludepenuianbHi piBHIHHS 4
10 | Pamm 6

6. MeTtoam Ta 3aco0M TIarHOCTHKH Pe3yJbTATiB HABUYAHHA:
(6ubpamu neodxione yu 0onogHumu)
— ycHe a00 MMCbMOBE ONUTYBAHHS;
— cmiBOecina;
— TEeCTYBaHHS;



— 3aXUCT J1a0OPATOPHUX/MPAKTUUHHX, PO3PAXYHKOBUX/TpaiuHUX POOIT, TPOEKTIB,;
— MIPIHTOBE OLIHIOBaHHS, CAMOOLIIHFOBAHHS.

1. MeTtoau HaBYaHHSA (6udOpamu HeoOXiOHe Yu 0ONOBHUMU):

— METO/1 MPOOJIEMHOIO HaBYaHHS;

— METO]T MPAKTUKO-OPIEHTOBAHOT'O HaBYAHHS,

— KENC-METO/;

— METO]T TPOEKTHOT'O HABYAHHS,

— METO]] TIEPEBEPHYTOTO KJIACy, 3MIIIAaHOTO HABYAHHS;

— METO]T HaBYaHHS Yepe3 JTOCTIKCHHS,

— METO]T HaBYAJIbHUX JIUCKYCii Ta 1e0ar;

— METOJT KOMaHJIHOT pOOOTH, MO3KOBOTO IITYPMY

— MeTOoJ1 reiMi1()iIKOBAaHOTO HAaBYAHHSI.

8. OuiHoBaHHA pe3yabTaTIB HABYAHHA.
OruiHiOBaHHS 3HaHb 3700yBaya BUIOT OCBITH BinOyBaeThcs 3a 100-O0aybHOIO MIKAIOKO 1
MEPEBOIUTHCS B HAIlIOHAIBHY OIIHKY 3TiTHO YHHHOTO «Il0JI0KEHHS PO €K3aMEHHU Ta 3aJTiKH
y HYBill Ykpainn»

8.1. Po3moain 6aaiB 3a BUAaMu HaBYAJBLHOI JilJILHOCTI

Buja HaBYadbLHOI TiJILHOCTI Pe3ysnbTaTn HAaBYAHHS OuninoBanus
I cemectp
Monayns 1. EjieMeHTH JiHiiHHOI TA BEKTOPHOI aJaredpu
[IpakTruna pobora 1. 3HaTH O3HAaYECHHS Ta BJIACTHBOCTI 6

BU3HAYHUKIB, PO3YMITH 3MICT TOHSTTS.
Bwmitn oOuuciioBatM  BU3HAYHUKH Oyjib-
SKOTO TOpsAAKYy. Bonomith BIacTUBOCTSIMHU
BU3HAYHUKIB npu ix 00YHnCIIeHH].
BukopucroByBaTH BU3HAYHUKU npu
PO3B’sI3aHHI CUCTEM aNreOpaidyHuX PIBHSIHD.

Camocriiina po6ora 1-2. 3acTocOByBaTM y TMPHUKIAJHUX 3a7a4ax: 8
HUPKYJIAIIS Ta POTOP MOJS, MOMEHT CHIIH,
NEPETBOPEHHS CUCTEMHU KOOPAMHAT.

[IpakTruna pobota 2. 3HaTH O3HAYeHHS MATpPUIl Ta IX THIIH. 6
Po3ymiti  3MicT, pO3PI3HATH MOHSTTA
MaTpHIli 1 BU3HAYHUKA. Bwmirtu
BUKOHYBaTH JAii Haa  MaTpPULSMU,
3HAXO/IUTH oOepHEeHYy MaTpPHIIIO.
BuxopucroByBaTu y npu po3B’s3yBaHH1
cucteM qudepeHIiaTbHUX PIBHIHb.

Camocriiina po6oTa 3-4. 3aCTOCOBYBATH Yy UUCEIBHUX PO3PAXyHKaX, Y 8

noOynoBi  (a3o0BUX TOPTPETIB  JIHIHHUX
cucteM audepeHiaTbHUX PIBHAHb, IPU
MOJIETIOBaHHI JMHAMIYHUX MPOIIECIB.

IIpakTnyna pobora 3. 3HaTH OCHOBHI MOHATTS WIOAO JIHIMHHUX 6
cucteM (TOJOBHUH BHM3HAYHHK, PO3B’S30K,
CyMiCcHa, BU3HAuUeHa 1 T. 1.). Po3pi3usaTu Tumnm
cucreM. Bwmitu po3B’s3yBaTH CUCTEMH 3a
npaBuioM Kpamepa, wmerogom Iaycca,
METOJIOM 00EpHEHHUX MaTpPHULb.

Camocriitna po6ora 5-6. BuxopucroByBatu CUCTEMHU THIAHUX 8




anreOpalyHUX pIBHAHB K  MaTeMaTH4HI
MOJIeJi TIPU PO3B’sI3aHH MPUKJIATHUX 3a]1a4.

[IpakTuyna poborta 4.

3HaTH O3HAYCHHS T'€OMETPUYHOTO BEKTODA,
pO3piBHATH X TUMU (BUTBHI , KOJIHEapHI,
KoMIUIaHapHi 1 T.1.). Po3ymitu moHATTS
IPOEKIIi BEKTOPA Ha BiCh.

BMiTi 3HaX0IMTH MPOEKIIiI0 BEKTOpPA HA BiCh.

Camocriita poboTa 7-8.

BukopucToByBaTH BEKTOPH IPH PO3B’s3aHHI
TeOMETPUYHUX Ta PI3MYHMX 3a/1a4.

[IpakTnuna pobora 5.

3HaTH NiHiHI omepamii HaJ BEKTOpaMH Ta ixX
BJIACTUBOCTL. PO3yMITH MOHATTS CKaISAPHOTO,
BEKTOPHOTO Ta MIIMIAHOTO JOOYTKIB BEKTOPIB,
PO3PI3HATH 3a CYTTIO, 3HATH iXHI1 BIACTHUBOCTI
Ta 3MicT. PO3yMITH MOHATTS TPIHKHU BEKTOPIB,
PO3PI3HATH IpaBi Ta JIiB1 TPIMKU BEKTOPIB.

Camocriitaa poboTa 9-10.

Bwmitn BuKOHYBaTH JIHIMHI omepaiii Haja
BEKTOpaMM Ta  3HAXOJUTU  CKAJIApHUH,
BEKTOPHMM Ta MilIaHUN JOOYTKH BEKTOPIB.
3acTocoByBaTH JIOOYTKH BEKTODIB pu
pO3B’sI3aHHI TPHUKIAAHUX 3a7ad  (Pi3UKu Ta
reoMeTpii.

MopynsHa KOHTpoJIbHA poboTa 1.

30

Bceboro 3a moayaem 1

100

Mopyns 2. EjleMeHTH aHAJITUYHOI reoMeTpil

[IpakTruna pobora 1.

Po3ymitu mOHATTS JiHII Ha TUIONMIWHI. 3HATH
OCHOBHI THUIIU PIBHSHBb MPSAMOI1 Ha ILIOIIMHI,
iX mapameTpu, 3B'I30K Ta 3MicT. Bwmitu
CKJIQZIaTH PIBHSAHHS TPsIMOI PI3HUX THITIB,
300pakyBaTu TpsSMy, aHAII3yBaTH B3a€MHE
pO3TalTyBaHHsI MPSIMUX Ha IJIONIHHI.

Camocriiina po6ora 1.

3HaTU OCHOBHI €JIEMEHTHU

MOJIIPHOT CUCTEMHM KOOPJIMHAT, 1i 3B S30K 3
JeKapTOBOIO cucTeMolo. Bmitu 300pakyBatu
TOYKM Ta JIHII B TMOJApPHIA  cucTeMi
KOOPJMHAT.

[IpakTuuna podora 2.

Po3ymiTi TOHATTS NOBEpXHI Ta MiHII Yy
IPOCTOpi, MJIOIIMHU. 3HATH OCHOBHI THIIH
PIBHSIHB IJIOILIWH, 3MICT iX MapaMmeTpiB. 3HATU
OCHOBHI THUIH PIBHSIHB MPSAMOT y MPOCTOPI, IX
napaMeTpH, 3B'SI30K Ta 3MICT.

Camocriiina po6ora 2.

BwMmitn 300pakyBaTH IJIOIIMHM, CKJIagaTH iX
PIBHSIHHS.

BukopucroByBaTH pi3HI BHUIM  PIBHSHHS
IUIOIIMH TIpU  PO3B'I3yBaHHI MPAKTUYHUX
3ajau.

IIpakTnyna pobora 3.

3HaTH Pi3HI BUMAJAKH B3a€EMHOTO PO3MILLICHHS
OpSAMHUX, MJIOLIMH Ta OpAMOI 1 MJIOLIMHHU B
POCTOPI. AmnanizyBatu B3a€EMHE
pO3TallyBaHHs OPSAMHUX, MPSAMOI Ta IIIOIIUHHY,
IUVIOIMH Y Tmpoctopi. Posymitu  ymoBu
napaneiabHOCTI Ta  HEepHEHIUKYISAPHOCTI
OPSMUX, TUIOIIUH, MPSIMOT 1 TUIOIIMHHU.




Camocriitna po6ora 3.

BMmitH 3HaXogMTH KyT MDK IPSIMHMH,
IUIONIMHOK Ta TPSIMOI0 1 IUIONIMHAMH B
IPOCTOPI.

[IpakTuyna poborta 4.

3HaTH 3arajbHE PIBHSHHS JIHII Jpyroro
MOPSJIKY Ta HOTO OKpeMi BUITAIKH, KAHOHIYHE
PIBHSHHS KoOJia Ta ejirnca. 3acBOITH OCHOBHI
BJIACTHBOCTL. PO3yMITH OCHOBHI MapameTpu
eJinca.

Camocriitaa po6ora 4.

Bwmitu ckiamaTté KaHOHIYHI PIBHSHHS KOJIa Ta
erinca, BHU3HAYATH napameTpu Ta
3IHCHIOBATH TIOOYIOBY 3a/1aHOT JIiHIi.

[IpakTuyna pobora 5.

3HaTH KaHOHIYHI pIBHSAHHS Timepbonmn i
napabosii. BMiTH 3BOIUTH 3arainbHe pIBHSAHHS
0  KaHOHIYHOTO  BUIJISAYy,  BHU3HAYaTH
napaMeTpu Ta 3JIICHIOBAaTH noOyioBy
3aJaHo1 JIHII.

CamocriiiHa poOoTa 5.

3acTOCOBYBAaTH KpPHBI APYroro MOPSAKY MpHU
pO3B’si3aHHI NpHUKIaJHUX 3amad (dokaiabHI
BIIACTHBOCTI, MaTeMaTH4HI MOJIeITi
bopMOYTBOPEHHS OI0JOTTIHUX, TEXHITHUX

Ta 1H. 00’€kTiB) Ta B 3-D MomenmtoBaHHI.

MopynsHa KOHTpOJIBHA poboTa 2.

30

Bceboro 3a moayJiem 2

100

Monyns 3. BeTtyn 10 MAaTeMaTHYHOT O aHAJI3Y

[IpakTruna pobora 1.

3HaTH o3HaueHHs QyHKIII. Po3ymiTH OHATTS
(GYHKITIOHATBHOT 3aJIEKHOCTI. 3HATH OCHOBHI
XapaKTEePUCTHUKKA (PYHKIIH Ta 3araJibHHUM
BHTJISI]T OCHOBHHX €JIeMEHTapHUX (DYHKITIH.

Camocriiina po6ora 1.

BMmitTu 3Haxogutm 00jacTh BH3HAUYCHHS,
MHOUHY 3HaueHb (YHKIII, TOCIIIKYBaTH
GYHKITIIO Ha MAPHICTb, MEPIOAUIHICTD.

[IpakTruna pobota 2.

Po3ymiTH TOHATTS YIOPSAKOBAHOI 3MIHHOT
BEJIMYMHY, byHKITIi Ta YHUCIIOBOT
MOCTIIOBHOCTI. 3HATH O3HAYCHHS T'PAHMIII,
HECKIHYEHHO MaJIoi Ta HECKIHYEHHO BEIMKOI
BEJIMYMHH, 1X BJIACTUBOCTI Ta 3B'A30K. BMirtn
IIPOBOJIUTH TE€OMETPHYHY IHTEPIIPETAI[II0 IIUX
[TOHSATD.

Camocriiina po6ora 2.

Bwmitu 3acTocoByBaTH BIIACTUBOCTI 30DKHUX
MOCITIIOBHOCTEH npu PO3KPHUTTI
HEBU3HAUYEHOCTEH.

3acTOCOBYBATH B 3a/1a4ax Ha JIOBEACHHS.
BukopucroByBatn y  Temax  «Pamguy,
«Bu3HaueHuii iHTErpa».

IIpakTnyna pobora 3.

3HaTH 03HAYECHHS TPAHUIIL],

BJIACTHUBOCTI

30DKHUX  (QYHKILIA, TNpaBuia  PO3KPUTTS
HEBU3HAYEHUX BUPA3iB.

AmnanizyBatu 3aaqy 3a THTIOM
HEBH3HAYCHOCTI.

Bwmitu po3kpuBaTH HEBU3HAYEHOCTI.

Camocriitna po6ora 3.

BuxopucroByBatu y TemMax




«HenepepBHicTbY, «[loxigna Ta i
NPUKIIAIaHHS,
«DyHKIIi 6araTb0X 3MIHHUXY.

[IpakTuyna poborta 4.

3HaTH BUIIIAJ TEpIIoi Ta Apyroi ocoOnmBoi
TpaHulll, KOJO BUKOPUCTAHHS OCOOIMBHX
TPaHULb.

Camocriitaa po6ora 4.

BMmit BHKOpPHCTOBYBAaTH OCOOJIMBI T'paHUIl
Ta iX HACHIJKU IS 3HAXO/KEHHS TPaHHIb

dyHKIII.

[IpakTnuna pobora 5.

3HaTH pi3HI O3HAYEHHS  HENEPEePBHOCTI
¢GyHKIIii, OCHOBHI TEOpPEeMH NPO HENEpPEepBHi
¢ynkuii  Po3ymit  kiacudikamito TOYOK
PO3pHBY.

CamocriitHa poOoTa 5.

Bmitu Bu3Hawatm ¥ aHami3yBaTH  TUI
HEBU3HAUEHOCTI, MPOBOJUTH KIACHU(IKaIiI0
TOYOK PO3PHUBY. 3aCTOCYBaTH HENEPEPBHICTD
JIO PO3KPHUTTS] HEBU3HAUYECHOCTEM.

MoaynbsHa KOHTpOJIbHA poboTa 3.

30

Bcboro 3a moaysem 3

100

HaBuyaabHa podora

(M1 + M2 + M3)/3%0,7 <70

3aJik

30

Bceboro 3a kype

(HaBuanbHa poborta + ex3amen) < 100

Kypcoswuii nmpoext/poboTa
(3a nassnocmi)

100

Buja HaB4YaabLHOI TiJILHOCTI

Pe3ysnbTaTn HAaBYAHHS

OninoBanHg

IT cemectp

Monyns 4. TloxinHa Ta ii 3acToCyBaHHA

[IpakTruna pobora 1.

3HaTH O3HAYCHHS MOXITHOT (YHKIIII, OCHOBHI
npaBuja nudepeHIitoBaHHS, TaOJIULIFO
MOXITHUX. Posymitn  ¢i3umuHmii  Ta
T€OMETPUYHUN 3MICT MOXIAHOT.

BwmiTH 3HaX0UTH MOXITHY 33 O3HAYCHHSAM Ta
KOPHCTYIOUHCH MpaBUIIAMH
TudepeHITiFOBaHHS 1 TAOJIUIICIO TTOX1THUX.

10

[IpakTuuna podora 2.

3HaTH TpaBuiia  BIAIIYKAHHS  MOXITHUX
napaMeTpu4Ho 3aJaHux (QyHKuin. Bwitu
3HAXOJIUTHU MOXIHY HESBHO 3a7aHOi PYHKIIII.
3actocoByBaTu HaOyTl 3HAHHS /10 CKJIAJAaHHS
PIBHSHHS JOTHYHOI 1 HOpMaJli 10 KPUBOi Ta
Opu pO3B’S3aHHI MPAKTHUYHUX 3a7ady. 3HATH
o3HaueHHs nudepeHiana (QyHKIii, po3yMITH
fioro 3mict. BmiTn 3acrocyBaTtu audepenuian
JI0 HaOMM>KEHUX 0OYHUCIICHb.

10

IIpakTnyna pobora 3.

3HaTH NOpPaBWIO JOCHIPKEHHS (yHKLil Ha
MOHOTOHHICTh, HEOOXIIHY Ta JOCTaTHIO
YMOBH ICHYBaHHS €KCTPEMYMY.

Bwmitn JOCTIKYBATH byHKIIT Ha
MOHOTOHHICTb Ta EKCTPEMYM.
3acToCcoByBaTH IIPaBUIIO BiIIIyKaHHS

HaOUTPIIIOTO Ta HAaWMEHIIOro 3HAYEHHS
¢GyHKIIi Ha 3aMKHEHOMY MpPOMDKKY. 3HaTu
NOPaBUJIO  BIAIIYKAaHHS TOYKH  TEPErHHY

10




KpuBOi (HEOOXiAHY Ta JOCTaTHIO YMOBH).
Bwmitu nocnipkyBatu GyHKIIIO HA OMYKIIICTb,
YTHYTICTh, TEpPEruH. 3acTOCOBYBAaTH CXEMY
NOBHOTO jAocuipkeHHs ¢yHKUii. BymyBaTtu
MaTeMaTH4HI MOJEi 3a/1a4 Ha EKCTPEMYM Ta
3HAaXOIWTU LUIAXH PO3B’SI3aHHS OJeprKaHOT
MO IeTi METOJIaMU TrQepeHITIaTEHOTO
YHCIICHHS.

[IpaxTnuna pobora 4.

3HaTH OCHOBHI MOHATTS NpO (YHKIII 1BOX Ta
Oiplle  3MIHHHX. Haouno YABIIATH
reomerpuaHe  300pakenHs @PB3. Bwitm
3HaXOAUTH O0O0NacTb BH3HAUCHHS (QYHKIII,
YaCTUHHI TOXIJHI TMEPIIOTO Ta JAPYroro
nopsiaky. CkimagaTé  pIBHAHHS — JOTHYHOL
IUIONIMHY Ta HOPMaJIi.

10

Camocriiina poOoTa 1.

BuxopucroByBatu OCHOBHI ~ TEOpeMu
TUQEpeHLIaIbHOTO  YUCIEHHA(  TeopeMu
®epma, Pomnsa, Jlarpanmxka, Komi) 1o
PO3B’sI3aHHS MPaKTUYHUX 3azad.
3actocoByBati  mpaBwio Jlomitans 1o
3HAXOJKEHHS TPaHUIIb.

15

Camocriitaa po6ora 2.

3acrocoByBaTd HaOyTi 3HAHHA Ui
3HAXO/KECHHS EKCTPEMYMY ObB3.
BuxopuctoByBaTu pIBHSHHS MOBEpPXHEH IS
ycnimaoro 3-D MonentoBaHHs.

15

MopynbsHa KOHTpOJIbHA poboTa 4.

30

Bceboro 3a moayaem 4

100

Monyns 5. InTerpaJj Ta iioro 3acTocyBaHHS.

[IpakTruna pobora 1.

3HaTH O3HAYCHHS MepBiCHOT Ta
HEBH3HAYEHOTO IHTeTpana, TaOIHITIO
iHTerpanis. Po3yMiTH OCHOBHI BJIaCTHBOCTI
HEBU3HAYEHOTO IHTeTpana. Bomomitu
NpUHOMaMH IHTETpyBaHHSI.

3acTocoByBaTH OCHOBHI METOIH
IHTErpyBaHHS: Oe3IocepeiHe, 3aMiHa
3MIHHO1, IHTETpYBaHHS YaCTHHAMU.

10

[IpakTuuna podora 2.

3HaTH OCHOBHI MOHATTA NP0 palliOHaJIbHY
¢dyHukuiro. Bononitn MeToioM HEBU3HAYEHUX
Koe(iieHTIB MpU PO3KJIaAl PaIiOHAILHOTO
npody Ha mpocti aApobu. HaBuurtHcs
IHTerpyBaTl TMpaBWIbHI Ta HEMpPaBHIIbHI
paioHanbH1 IpoOH.

Bwmitu 3HaxoauTH iHTETpanu Big QyHKIIiH, 1110
MICTSITh KBaJJpaTHUN TPUUJICH.

10

IIpakTnyna pobora 3.

3Hatu OCHOBHI TPUTOHOMETPHYHI
MCTAaHOBKH. Bomoaitn METOJIOM
MiCTAaHOBKHU TS IHTETpYBaHHS
ippanioHanbHUX BHUpa3iB. BuxopucroByBaTH
OpuidoMM 1 METOIM IS IHTerpyBaHHS
IpoOOBO-palliOHATIBHUX, TPUTOHOMETPHYHHUX
(GyHKIIN Ta JeIKUX IppallioHATIbHOCTEH.

10

[IpakTuyna poborta 4.

3Hatu 3aAayi, SAKi TPUBOJATH IO MOHSTTS
BHU3HAYEHOTO IHTerpana. Bomonitu

10




dopmynoro Herotona-JleitOnina. 3acBoiru
METOM OOYMCIICHHS BU3HAUEHHUX IHTETPATIB.
Po3BuHYTH BMIHHS 3aCTOCOBYBAaTH BH3HAuYCHI
IHTEeTrpaJid MPHU PO3B’SI3yBaHHI TE€OMETPHUHUX
1 pi3MUHUX 3a7a4.

[Ipaktuyna pobora 5.

Po3ymiti TOHATTSA iHTerpajga 1o o0OJacTi.
3HaTH O3HAYCHHS MOJBIMHOTO Ta MOTPIHHOTO
iHTerpana, iXHi BIACTHBOCTI 1 TEOMETPHUYHUMA
3MICT. Bmitn  oOumcmioBaTH  KpartHi
iHTerpanu. Bomoniti Mmetoiom

3aMIHM ~ 3MIHHMX B  [OJBIHHOMY  Ta
NOTPIHHOMY IHTETpalli.

10

Camocriiina poOoTa 1.

Bmitu  ckmamatu  Mozeni  3ajad  Opu
00YHCIIeHHI 11011, 00’ €My, MOl MOBEPXHI,
MacH, THCKY, POOOTH, MEXaHIYHMX MOMEHTIB
Ta H.

10

Camocriitaa po6ora 2.

3acTocoByBaTM  KpaTHI  IHTerpaiu  J0
pO3B’SI3aHHSA  MPAKTUYHUX 337ad. Bwitu
CKJIaJIaTU MOJIeJI TaKHUX 3ajau.

10

MopynpHa KOHTPOJIBHA poboTa 5.

30

Bceboro 3a moayJiem 5

100

Momynb 6. 3Buuaiini audepenuianbui piBusHHsA. Paau.

[IpakTiuna podora 1.

3HaTH OCHOBHI MTOHATTS Teopii
mudepeHuiadbHuX PpiBHSIHb. Po3ymiTH CyTh
3amayi Kormmi. Bosogitu cxemoro po3B’si3aHHS
nudepeHITiaTbHIX PIBHSIHB 3
BIJIOKPEMITIOBAaHUMHU 3MIHHAMH. Bwmitn
pO3B’s13yBaTH

OJHOPIAHI, JIHINHI qudepeHITiaabH1 PIBHIHHS
NEPIIOTO TOPSAKY Ta PIBHSIHHS
bepnyimi.

10

[IpakTruna pobota 2.

3HaTH OCHOBHI MOHATTSA MPO JAU(EPEHITIaTbH1
PIBHSHHS BHINUX TMOPSAAKIB Ta iX THIM.
Bonoxitu METOIUKOIO pO3B’sI3aHHSA
nudepeHIiaTbHUX PIBHSIHB BUIIUX TOPSIKIB,
IO JIONYCKAalOTh 3HIDKCHHS TOpsAKy. Bmitu
ckianatu audepeHIfiaibHe PIBHAHHS MPOLECy
abo sBUIIA 1 pO3B’SI3YBATH HOTO.

10

[IpakTruna pobora 3.

3HatH 3arajJbHuH BUTIJIS JIHIAHUX
mudepeHiiaIbHUX PIBHAHD JIPYroro MOpsIKy
31  cramumu  koediuieHtamu.  Posymitu
CTPYKTYpPY pO3B’SI3KY TaKHX PiBHSHb. BMiTH
3HAXOJHWTH  3arajbHUM Ta  YaCTUHHHH
pPO3B’S3KM  JHIMHUX  JAudepeHmiaTbHuX
pPIBHSHb JPYroro TMOPSIKY 31 CTalIUMH
Koe(ilieHTaMHi, B 3aJKHOCTI Bill KOpEHIB
XapaKTePUCTHUYHOTO PIBHSHHS.

10

IIpakTnyna poborta 4.

ChopmyBati TOHSTTS TMNpO JOJATHI Ta
3HAKO3MIHHI1 YMCJIOBI psAU. 3aCBOITH O3HAKU
30DKHOCTI ~ YHMCIOBHX  DSJIB. Bwmitu
JOCHTI/DKYBAaTH YUCIIOBI PSIIM HA 30DKHICTD.
3acTOCOBYBAaTH  psAOM 10  PO3B’SI3aHHS
NPaKTUYHUX 3aJ1a4.

10




[IpakTuyna poborta 5.

3HaTH 03HAa4YeHHS (PYHKLIOHATIBHOTO PSIy.
CdhopmyBaTu TOHSTTS TPO CTEIICHEBI PSJIH.
Bmitn  3Haxomuth  o0macTe  30DKHOCTI
CTETIEHEBUX ps/iB. 3acTOCYBaTH pPO3KIAJ
¢ynkuii B pagum  MakiopeHa  mpH
HaOMMKEHNX OOYMCIICHHSAX 3HAYCHD (PYHKITIH,
T'PAaHUIb TAa BU3HAYCHHUX IHTETPATIIB.

10

[IpakTuyna poboTta 6.

Bwmitu po3Bunytn QyHkuii B pag @yp’e mis
NEepIOIMYHUX Ta HETIEPIOANIHUX (PYHKITIH.

10

Camocriitaa po6ora 1.

3HaTH OCHOBHI TMOHATTS TPO CHCTEMH
3BHYAHUX  JTU(EpeHIiaTbHIX  pIBHSHb.
Bonomitn  knacudikamiero  cUCTeM — Ta
MeTOoJlaMu po3B’si3aHHA. Bmitu po3B’si3yBatu
CUCTeMHM JAudepeHIiaIbHUX  PIBHSIHb 13
CTATUMHU  KoediIl€EHTaMU. Cknagatu
MaTeMaTH4YH1 MO 3a/1a4 y BUIJISI/II CUCTEM
JQepeHiaIbHIX PIBHIHb.

Camocriitaa po6ora 2.

3acrocyBatu po3kiaa  (QYHKUIA B paau
MaknopeHa npu HaOTMKEHUX OOYHCICHHIX
3HA4YeHb (DYHKIIIM, TPaHUIh Ta BU3HAYECHUX
IHTEerpaiB.

MoaynbsHa KOHTPOJIbHA poboTa 6.

30

Bcboro 3a moaysiem 6

100

HaBuyaabHa pobora

(M4 + M5 + M6)/3%0,7 <70

Ex3amen

30

Bceboro 3a kype

(HaBuajbHa pobota + ek3amen) < 100

Kypcosuii npoekt/poboTa
(3a nassnocmi)

100

8.2. IllkaJia ouiHIOBaAHHS 3HAHBb 3/100yBa4a BUII0I OCBITH

. . . O1iHKa 3a HaIIOHAJIBHOO CUCTEMOIO
PeliTuHr 3100yBava BUINOT OCBITH, OaIH .
(ex3amMeHu/3aITIKH )
90-100 BIIIMIHHO
74-89 no0pe
60-73 3a10BUILHO
0-59 HE3a10BUILHO

8.3. IloJiTHukKa OUMiHIOBAHHSA

IToJsaiTnka noao
JedJIaliHIB Ta

HAIIPUKIJIAJ]: poboTH, K1 34aI0ThCs 13 TMOPYIIEHHSM TEpMiHIB 0€3 MOBaXKHHUX
IPUYMH, OLIHIOIOTHCS Ha HIDKYY OLIHKY. [lepecknananus MoayiiB BigOyBa€eThes 13

nepecKJIaIaHHS JI03BOJIY JIGKTOPA 32 HAsIBHOCTI MOBOXHUX MPUYKH (HAPHUKIIA, JIIKAPHIHHIA).
ITosiTuka mono HAIIPUKJIA/]: cniucyBaHHS iJ] 4aC KOHTPOJIBHUX POOIT Ta eK3aMeHIB 3a00pOHEH1
aKajgeMiqHOI (B T.4. 13 BUKOpHUCTaHHAM MOOUIBHMX JeBaiiciB). KypcoBi poOotu, pedepaTu
A00pOYeCHOCTI NOBMHHI MaTH KOPEKTHI TEKCTOB1 MOCUJIAHHS HAa BUKOPHUCTaHY JIITepaTypy

IogiTnka momo
BiABiTyBaHHS

HAIIPUKJIA/]: BinBinyBaHHS 3aHATH € OOOB’SI3KOBUM. 3a 00’€KTUBHHX MPUYUH
(Hampukiiag, XBopoba, MDKHApOJHE CTaXyBaHHsS) HaBUYAaHHS MOXKe BinOyBaTHCh
1HIMBIyalbHO (B OH-JaMH (opMi 3a MOTOHKEHHSAM i3 IeKaHOM (DaKyIbTeTy)




Q. HapuaabHo-MeTOoAMYHE 3a0e3MeYeHHA:
- €JIEKTPOHHUI HaBYaJIbHUN KypC HaBYAJIBHOI JTUCUUILUIIHM (HA HAaBYAJIBHOMY MOPTal
HVYBill Ykpainu eLearn —
- 1 cemectp https://elearn.nubip.edu.ua/course/view.php?id=2605
- 2 cemectp https://elearn.nubip.edu.ua/course/view.php?id=2879;
MOCWJIaHHA Ha HU(POBI OCBITHI PECYPCH;
NIAPYYHUKH, HABYAIbHI TOCIOHUKH, TPAKTUKYMU;
METOJMYHI MaTepiajii MIOJA0 BUBYCHHS HABYAJIbHOI MUCIHUIUIIHM JUIs 3700yBadiB
BUIIIO1 OCBITH JICHHOT Ta 3a04HOI OpM 3700yTTS BUIIIOT OCBITH;
- Iporpama HaByYaJbHOI (BUPOOHHMUO1) MPAKTUKU HABYAJIBHOI JUCUUIUIIHU (KO0 BOHA
nependayeHa HaBYAJIbHUM IIJIAHOM).

10. PexomenaoBaHi qxkepesa iHpopmamii

OcHoBHa
1. Knenko B.IO., T'oneur B.JI. Buma maremartnika B mnpuxiagax 1 3agadax: Hapu.
nociOHuK. 2-re Bumanusa. — K.: Ilentp Hasu. miteparypu, 2019. — 594 c.
2. Ctucnuit Kypc BuIoi Mmatematuku. YactuHa 2. Marematuynuii aHani3. Teopist TpaHUILb.
Judepeniianbie yucieHHs (yHkmil oxxiel 3MmiHHOI: HaBy. moci6./ I'.M.Tumuenko,
O.B.Opunnora, H.O.Kupunnosa, K.I. JIro6unpka. — Xapkis : @OII IBanuenxo 1.C., 2023.
—232c.
3. boagnapuyk FO.B. JliniitHa anrebpa ta anamituyHa reometpis / FO.B. bonnapuyk, b.B.
Omnittnuk — KuiB: KuiBcekuit yHiBepcuter «KueBo-MormisHebka akagemisi», 2019. — 150
C.
4. Typuaninosa JI.I., lons O.B. Buia MmaremaTika B IpuKiIagax i 3ajavax: HaBd. mocio. /
JL.LI.Typuaninosa, O.B.Jlons — KuiB:Jlipa, 2021. — 348 c.
5. Bapxorcekuit B.B., bapkoBcbka H.B., Jlomarin O.K. Teopis #MoBipHOCTEH Ta
MaremaTtndHa ctatuctuka: Hasu. moci6. — K.: ITHJI, 2019. — 424 c.
6. [Tonmeryn K. B. JIudepennianpae uncieHds GyHKIT oHieT 3MIHHOT (KOMIIETEHTHICHUT
miaxin) : HaBd. noci6. Kpusnii Pir : KpuBopizpkuii gep:kaBHUN Me1aroriyHUi yHIBEPCUTET,
2019. 112 c.

JlonomizkHa

1. Kosupa B.M. EnementapHa Ta BHUIa MaTeMaTHKa: IMOCIOHHWK-IOBIIHUK I YYHIB,
abitypieHTiB, ctynentiB / B.M. Ko3upa. — Tepronins: Acton, 2021. —168 c.

2. CaBactpy O. B. Matpuiii Ta cuctem# JiHIMHUX piBHSIHB: HaBd. oci6. / O. B. CaBactpy,
O. M. Sxosnesa,C. B. [paraniok,0. M. bonnapesa,mig pen. O. B. CaBactpy. — Opeca:
Opnec.Ham. yH-T im. 1. I. MeunnkoBa, 2019. — 120 c.

3. JlutBun, 1. I. Buma wMarematuka. 2-re BumaHs: HaB4. noci0. / LI1.JIuTBumn,
O.M.Kononuyk, I'.O.Kenzusik.— Kuis: [IYb, 2019.— 368 c.

4. bareuko H.I'., Ilanrtamienko JI.A., Illoctax C.B., Iromiii T.I., Pyxxuno M.S. Buma
Marematuka. 30ipauk 3ana4. — K.: Bua-so HYBill Ykpainu, 2021 — 304 c.

5. bareuko H.I'., Ilantamienko JI.A., Xaiigypos B.B., Iromi#i T.I., lloctak C.B. IlocioHuK
3 MaTeMaTUKH I ciayxadiB miarorounx Kypci. — K.: LIT «kKOMITPUHT», 2022. — 310
c.


https://elearn.nubip.edu.ua/course/view.php?id=2605
https://elearn.nubip.edu.ua/course/view.php?id=2879

6. bareuko H.I'., ITanTamienko JI.A., [llocrak C.B., Hroniii T.I., Pyxuno M.S. Buma
MareMatuka. 30ipHuK 3a1a4. Buganus apyre — K.: Bua-so HYBill Ykpainu, 2023 — 437 c.
7. ITantanienko JI.A., [lloctak C.B., Pyxxuno M.S. Buma matematuka. Yactuna nepuia. —
K.: Bun-so HYBill Ykpainu, 2024 — 260 c.

Indopmaniiini pecypcu.
1. bezymak O. O. HapuanbHuii nociOHUK 3 JIHIAHOT aJireOpu ISl CTYAEHTIB MEXaHIKO-
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