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Onuc HaBYAJBHOI JUCHHUILIIHM BHIa MmateMaTuka

OCHOBHOIO 3aJa4yel0 BHBUYCHHS JUCHUILIIHK “‘Buma Maremaruka” € 3a0e3neueHHS
TEOPETUYHOT MIJTOTOBKU 3araJibHOOCBITHIX, 3araJIbHO-THKEHEPHUX 1 CHEI[IaIbHUX JUCIMILIIH,
BPaxoBYIOUM 3pOCTAlOYy pOJIb MaTEeMAaTHYHUX METOJIB MOJCIIOBAHHS, MPOEKTYBaHHS,
JOCJIIJIPKEHHSI 1 TIaHyBaHHsS. Posib BUIIIOT MaTEMAaTUKHU TOJIATa€ B OBOJIOJIIHHI MaTEMaTUYHUMU
OCHOBaMH CYy4YaCHOIO MATEMaTUYHOTO amnapaTy. 3HaHHS 3 BHUIIOT MAaTeMaTUKU Jal0Th
MOXKJIMBICTh TPOBOJUTH aHAMI3 1 PO3B’SI3aHHA NPUKIATHUX 1HXKEHEPHUX 3a]ay, CHPUSIIOThH
PO3BHUTKOB1 JIOTTYHOT'O Ta aJTOPUTMIYHOTO MHCJICHHS. B pe3ynbTaTi BUBUCHHS NHUCIUIUIIHU
CTYICHTH 3MOXYTh peai3yBaTh HaOyTi 3HAHHS 3 BUIIOT MaTEMAaTUKU B 1HTEJIEKTYaJbHIN 1
MPaKTUYHIN A1SUIBHOCTI B raiy31 KOMII' FOTEPHUX HaYK.

I'anys3b 3HaHb, cneniajbHicTh, OCBITHS POrpamMa, OCBiTHiH CTYNiHb

OcBITHI CTYNIHB bakanasp

CriemianpHICTh F2 «Inoicenepin npoepammnozo 3abe3neuensy

OcBiTHS porpama «Inorcenepia npoepamno2o 3abe3nedentsy
XapakTepucTUKa HABYAJILHOI AU CHMILIIHU

Bun O60B’s3K0Ba

3arajpHa KUTbKICTh TOJIMH 150

Kinpkicte kpeauris ECTS 5

KinpKicTh 3MICTOBHX MOJTYJIIB 6

Kypcosuii mpoekTt (po6ota) (3a -

HasIBHOCTI)

dopma KOHTPOJIO 1- 3anik, 2- exzamen

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

JEeHHA 3204HA
Kypc (pik miaroToBkm) 2025-2026
CemecTtp 1-2
Jlek1iiini 3aHATT 60 2o00.
[IpakTuHi, ceMiHAPCHKI 3aHATTS 60 200.
JlaGopaTopHi 3aHATTS -
CamocriiiHa po6oTa 30 2o00.
KinbKicTh THXKHEBHX ayIMTOPHUX T'OJIUH 1 cem. — 4 200.
Ui 1eHHO1 (hopMHu 3100yTTs BUIIOT 2 cem. — 4 200.
OCBITH

1. MeTa, KOMIIETEHTHOCTI T MPOTrPaMHi pe3yJbTATH HABYAJIBHOI JMCIUIIIHH
Mema:

» (QopMyBaHHSI OCOOHMCTOCTI CTYJACHTIB, PO3BHUTOK iX IHTEJIEKTy Ta 3II0OHOCTEH [0
JIOTIYHOTO Ta aNTOPUTMIYHOTO MHUCIICHHS,

» HaBUaHHS OCHOBHMM MaTEMaTHYHHM METOJaM, HEOOXITHHM JUIs aHAIi3y 1 MOJICITIOBaHHS
MPUCTPOIB, MPOIECIB 1 SBUI, MPUA TMONIYKYy ONTUMAIBHUX PO3B’SA3KIB  3a7ad, IO
BUHUKAIOTH P pO3p0o0IIi KOMI FOTEPHUX MPOrpaM Ta iHGOpMAIIHHUX CUCTEM.

Habymmasa komnemenmuocmeii:
inTerpanbHa kommeteHTHicTh (IK): 3paTHiCTe po3B’sI3yBaTH CKIAQAHI CHElIali30BaH1
3aBHaHHA a0o0 TMpakTU4YHI NOpoOJeMU 1HXKEHepli MPOrpaMHOro 3a0e3MedeHHs, 110



XapaKTepU3YIOThCSl KOMIUIEKCHICTIO Ta HEBU3HAYEHICTIO YMOB, 13 3aCTOCYBaHHSAM TEOpiil Ta
METO/11B 1HPOPMALIIITHUX TEXHOJIOT M.

3arajbHi komnereHTHOCTI (3K):

KO1. 3gaTHIiCTh 10 aOCTPaKTHOIO MHUCJICHHS, aHAJI3y Ta CUHTE3Y.

KO05. 3naTHICTh BUMTHCS 1 OBOJIOAIBATH CYYACHUMU 3HAHHIMU.

crneniaabHi (paxosi) komnerenTHocTi (CK):

K20. 3natHicTh 3acTOCOBYBAaTH (DyHIAMEHTAIbHI 1 MKIUCUUILUIIHAPH] 3HAHHS JJI YCHIIITHOTO
PO3B’s13aHHS 3aB/IaHb 1HXKEHEP1i POrpaMHOro 3a0e3rneueHHs.

K26. 3naTHICT 10 aNrOPUTMIYHOIO Ta JIOTTYHOI'O MUCJIECHHS.

Ilpozpamni pesynomamu nasuanns (IIPH).

ITPOS. 3natu 1 3acTOCOBYBAaTH BIJAIMOBIAHI MaTEMaTHYHI1 MOHSTTS, METOAU JOMEHHOTO,
CUCTEMHOT0 1 00’€KTHO-OPIEHTOBAHOI'O aHAJNI3y Ta MAaTeMAaTHMYHOTO MOJENIOBAHHS s
PO3POOKH MPOTrpaMHOTro 3a0€3MEeUEHHS.

2. Ilporpama Ta cTpyKTypa HABYAJIbHOI JMCUMILIIHU

. KiabkicTh roamn
Ha3Bu 3micToBHX
MOLY.TiB JeHHa popMma ‘ 3aouHa ¢popma '
Ten TI/I?K YChOTO y TOMY 9HCITi YCBhOTO y TOMY YHUCITi
Hi n | n | mab6 | ing | cp. n | n | nab6 | imx | cp.
I cemectp
Moayas 1. EjleMeHTH JiHiliHOI TA BEKTOPHOI aJiredpu

Tema 1.1 5 2 2 1
Busnaunukn s ix
BJIACTHBOCTI Ta
00YMCIIEHHS.
Tewma 2. Marpuiti. 2 5 2 2 1
Tema 3. Po3’s3yBanHs 1 | 3 5 2 2 1
JOCTIIKEHHS CUCTEM
JIHIAHUX PIBHSAHbB.
Tewma 4. Bexropna 4 5 2 2 1
anreopa. OCHOBHI
TTOHSTTSL.
Tewma 5. JliniitHi oneparii | 5 5 2 2 1
HaJ BEKTOpaMu B
KOOpAMHATHINA GopMi.
CKaysipHU# ,BEKTOPHHH 1
MilaHuii 100yToK
BEKTODIB.
Pa3om 3a 3micToBUM 25 10 |10 5
moxayJem 1

Moayas 2. EneMenTH aHAJITHYHOI reoMeTpil

Tema 1. Ilpama Ha |6 5 2 2 1
IUTOIIHAHI.
Tema 2. PiBastHHS | 7 5 2 2 1
IUIONIMHA 1 TpsMoOi B
POCTOPI.




Tema 3. B3aemne | 8 5 2 2 1
pO3TaIlyBaHHS MPSIMUX,
IUIONIMH 1 [psMoi  Ta
TUIONTUHH Y TIPOCTOPI.
Tema 4. Kpusi |9 ) 2 2 1
apyroro nopsaky. Kouo.
Eninc.
Tema 5. Kpusi apyroro | 10 ) 2 2 1
MOPSIKY. I'imepOoua.
[Tapaboura.
Pa3om 3a 3MicToBUM 25 10 |10 5
MojayJeM 2
Moayasb 3. Beryn 10 MaTeMaTHYHOT0 aHAJTI3Y
Tema 1. ®ynukuii. | 11 5) 2 2 1
OcHoBHI
XapaKTePUCTUKH
GyHKITI.
Tema 2. I'panmns | 12 5) 2 2 1
YHUCIIOBOI IIOCIIITOBHOCTI.
13 5 2 2 1
Tewma 3. I'pannns
byHKIIII.
Tema 4. OcoOmusi | 14 5 2 2 1
TPaHMIII.
Temas. 15 5 2 2 1
Henepepsuicts pyHKITii.
25 10 |10 5
Pa3om 3a 3micToBUM
MoayJiem 3
75 30 |30 15
Pa3om 3a 1 cemecTp
IT cemecTp
Monyasb 4. Iloxigna Ta ii 3acTocyBaHHSI
Tema 1. IToximua |1 5 2 2 1
GyHKIIIT OHIET 3MIHHOT.
Tema2. 2 5 2 2 1
JudepeniiroBanHs
(byHKIIH 0JIHIET 3MIHHO].
Tema 3.13 5 2 2 1
3acTocyBaHHSI  MOXITHOT
hi(o} JIOCITIIDKSHHS
GbyHKII.
Tema4. 4 5 2 2 1
JudepeniiroBanHs
byHKIIi KUJTBKOX
3MIHHHX.
Pa3zom 3a 20 8 8 4
3MICTOBHM MojayJeM 4




| [ 1 |

Moays S. Interpai T

a oro 3aCTOCYBaHH1AI.

Tema 1.5 ) 2 2 1
KowmrmnekcHi uncna.

Tema 2.16 ) 2 2 1
HeBu3Hauenuii iHTeTrpan
Ta HOTO BJIACTUBOCTI.

Tema 3.7 ) 2 2 1
[nTerpyBanns pi3HHX
dyHKIIIH

Tema4. 8 ) 2 2 1
Busnauenuii iHTerpan ta
HOro 3aCTOCYBaHHS.

Tewma5. Tlongiitamii | 9 5) 2 2 1
Ta TOTPIMHUI 1HTErpan
Ta iX OOYMCIICHHS.

Pa3zom 3a 25 10 |10 5

3MICTOBHM MOJyJeM S

MoayJsb 6. 3Buuaiini qudep

eHIliaJIbHi piBHAHHA. Psin.

Temal. 10 5 2 2 1
JudepenuianbHi
PIBHSIHHS MIePIIIOTOo
MOPSAKY.

Tema2. 11 5 2 2 1
JudepeniianpHi
PIBHSIHHS BHUIIAX
MOPSIKIB, 110
JOTIYCKAIOTh ~ 3HIDKCHHS
MOPSKY.

Tema 3.  Jlimidini | 12 5 2 2 1
mudepeHItianbHi
PIBHSIHHS JIPyroro
MOPSAAKY 31  CTAIMMHU
KoedirieHTamMu.

Tema 4. Yuciosi | 13 5 2 2 1
psaIy.

Tema 5. Crenenesi | 14 5 2 2 1
psaIy.

Tema 6. Pamu | 15 5 2 2 1
Dyp’e.

Pa3zom 3a 30 12 |12 6
3MICTOBHM MOJyJ1eM 6

75 30 |30 15
Pa3zom 3a 2 cemecTp
150 60 |60 30

Ycboro




3. Temu JeKuii

Ne KinbkicTh
Hasga temu
3/m T'OJINH
1 | BusHauHMKH , iX BJACTUBOCTI Ta OOYMCIICHHS. 2
2 Marpwuiii. 2
3 | Po3B’s3yBaHHs i IOCIIPKEHHS CUCTEM JIIHIMHUX PIBHSIHb. 2
4 | BektopHa anrebpa. OCHOBHI IOHSTTSL. 2
S) JIiniitH1 onepartii HaJ BEKTOpaMu B KOOpauHaTHii ¢opmi. CrkansipHuit 2
,BEKTOPHHUH 1 MillIaHW# TOOYTOK BEKTOPIB.
6 | IIpsima HA monuHi. 2
7 | PIBHAHHS TUIOMIMHM 1 IPSAMOI B POCTOPL. 2
8 | B3aemHe posramryBaHHS NPSMUX, TUTONIUH 1 IPSMOT Ta TUIONUHU Y TIPOCTOPI. 2
9 | Kpugi apyroro nopsiaky. Koo, Eminc. 2
10 | Kpusi npyroro nopsiaky. I'inep6oma. I[1apaboma. 2
11 | ®yskuii. OCHOBHI XapaKTEpUCTUKU (YHKITIH. 2
12 | I'parnns 9ucaoBO1 MOCIITOBHOCTI. 2
13 | I'parnns ¢yHKITII. 2
14 | Oco6nmBi rpaHuIli. 2
15 | HenepepBHicTh pyHKITIH. 2
16 | IoximHa GyHKIIT OJTHIET 3MIHHOT. 2
17 | JudepenuiroBanHs GyHKIIH OHIET 3SMIHHO]. 2
18 | BacTocyBaHHS MOXIJTHOI IO AOCTIDKCHHS (QYHKITII. 2
19 | dudepenmiroBanHs QyHKINIH KITbKOX 3MIHHUX. 2
20 | KommuiekcHi uucna. 2
21 | HeBusHaueHuii iHTErpaj Ta HOro BIACTHUBOCTI. 2
22 | InterpyBaHHs pi3HUX (DYHKITII 2
23 | Busznauenwuii iHTerpan ta Horo 3acTOCyBaHHS. 2
24 | TloneiliHMIA Ta MOTPIMHMK IHTETpaI Ta X OOYUCIICHHSI. 2
25 | dudepenianbHi piBHIHHS TEPIIOTO MOPSIAKY. 2
26 | dudepenmianbHi pIBHSAHHS BHUIIUX HOPSAKIB, IO JIOMYCKAIOTh 3HUKEHHS 2
MOPSLIIKY.
27 | JlimiiHi  gudepeHmianbHl  PIBHAHHS — APYroro MOPSAKY 31  CTaJUMH 2
KoedirieHTamMu.
28 | Yucnosi psau. 2
29 | CreneHesi psaau. 2
30 | Psagu Oyp’e. 2
4. Temu JabopaTopHuX (IPAKTUYHHUX, CEMIHAPCbKNX) 3aHATH
° Haspa remu KinpkicTs
3/ rOQVH
1 | OGuncneHHs BU3SHAUYHUKIB. 2
2 Onmneparii HaJ MATPHUISIMHU. 2
3 | Po3B’s3yBaHHs CUCTEM JIHIHHUX PIBHSHb. 2
4 | Bekropu. JIiHiiiHI onepallii HaJ] BEKTOPaMH. 2
5 | Cxansgpauii 100yTOK BeKTOpiB. BekTopHuil Ta Mimanuii J06yTOK BEKTOPIB. 2
6 Meton koopaunar. [Ipsima Ha TUIOMIKHIL 2
7 | IInoumwna. Ilpsima y mpocTopi. 2
8 | B3aemHe posramryBaHHs IpsMOi Ta MJIOUIMHU Y TPOCTOPI. 2
9 | Kpusi apyroro nopsaky. Kozo. Eninc. 2
10 | Kpusi apyroro nopsaky. I'inep6ona. ITapabona. CrnporueHHst piBHSIHHS 2-TO 2

CTCIICH:.




11 | ®@ynkuis. OcHoBHI B1acTUBOCTI QyHKIINA. EneMenTapHe q0CipKeHHs!.

12 | O6uncneHHs rpaHull MOCIiIOBHOCTI.

13 | O6uucnenHs rpanuill QyHKIII.

14 | Ilepma ta npyra uynoBi rpanuui. [1opiBHSAHHS HECKIHYEHHO MaJIMX BEJIHYHH.

15 | HenmepepBHICTh (PyHKITIMH.

NINININININ

16 | O6umucnenHs nmoxigHUX. PIBHAHHSA TOTHYHOT Ta HOpMali 10 KpuBoi. JloTnyna
TUTOIIMHA 1 HOPMAJIb 0 TIOBEPXHI.

N

17 | IoxinHi Ta qudepeHiiaay BUIIX TOPSIKIB.

18 | Exctpemym ¢ynkumiit. Haitbinpie, HaiiMeHIe 3HaueHHS QYHKITIT B 3aMKHEHIH 2
obmacti. Omyxkmicte, yrayTicteh kpuBoi. Ilepermn. Acumnrotu. IloBHe
JOCITIDKeHHST (QYHKITIH.

19 | ®yskmii gBox 3MiHHUX. YacTuHHI IoXiIHI. ExcTpemym. 2
20 | KommuiekcHi uncna. 2
21 | HeBusHauenuii  inmTerpan.  besmocepenne  iHTerpyBaHHs.  Metoau 2
IHTETpyBaHHS.
22 | laTerpyBaHHA HAWINPOCTIIUX paIliOHATBHUX ApoOIB Ta palliOHATBHUX 2
GyHKIII.
23 | InTerpyBaHHS TPUTOHOMETPUYHHX Ta ippallioHATBHUX (QYHKITIH. 2
24 | OGuunciieHHs BU3HAYEHUX IHTErpaltiB. 3aCTOCYBaHHS BU3HAYCHOTO IHTETpaa. 2
25 | OOuuciieHHs Ta 3aCTOCYBaHHS KPaTHUX IHTETPAJiB. 2
26 | dudepenmianbHi pIBHAHHS TEPOIOTO TOPSAKY 3  BIIOKPEMITIOBAHUMHU 2
3MiHHUMU. OnHOpIAHI Ta JIHIMHI AudepeHIianbHl PIBHSIHHS MEPIIOTOo
nopsiiky. PiBHsiHHS bepHyii.
27 | dudepenmianbHi piBHIHHS APYroro MOPSIKY, IO JIOMYCKAIOTh TTOHFKEHHS 2
HOPAIKY.
28 | JlimiiiHi  gudepeHIianbpHl  PIBHAHHS — APYrOoro MOPSAKY 13 CTaJUMH 2
KoedirieHTamMu.
29 | HocmimkeHHs Ha 30DKHICTD YMCTOBUX PSJIIB. 2
29 | CreneHeBi psay Ta X 3aCTOCYBaHHS. 2
30 | Pagu dyp’e. 2
5. Temu camocTiiiHol po6oTH
o Haszsa TeMu KinpkicTh
3/ rOQVH
1 | Jliniitna anreGpa 3
2 | Bexropna anre6pa 3
3 | EnemeHTH aHamiTHYHOT reoMeTpil 5
4 | Beryn 1o MaTeMaTUYHOTO aHATIZY 5
5 JludepeniroBanus QyHKIIHA 0HI€T 3MIHHOT 3
6 | AudepenuiroBanHs QyHKIIH KUTbKOX 3MIHHUX 1
7 | InTerpanbHe unciaeHHs QyHKLIH OHi€T 3MIHHOT 4
8 | InTerpanbHe uncneHHs QyHKIIH KUTBKOX 3MIHHUX 1
9 | AndepenuianbHi piBHIHHS 3
10 | Pamm 3

6. MeToau Ta 3ac00M 1iarHOCTUKHU pe3y/ibTaTiB HABYAHHS:
(6ubpamu neodxione yu 0onogHumu)
= yCcHE a00 MUCHhMOBE ONUTYBAHHS;
— cmiBOecina;



— TECTyBaHHS;
— 3aXUCT J1a0OPATOPHUX/MPAKTUUHHX, PO3PAXYHKOBUX/TpaiuHUX POOIT, TPOEKTIB,;
— MIPIHTOBE OLIIHIOBaHHS, CAMOOLIIHFOBAHHH.

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

— METO]1 MPOOJIEMHOT0 HaBYaHHS;

— METO]T MPAKTUKO-OPIEHTOBAHOT'O HaBYAHHS,

— KENC-METO/I;

— METO]T MPOEKTHOT'O HABYAHHS,

— METO]] TIEPEBEPHYTOTO KJIACy, 3MIIIaHOTO HABYAHHS;

— METO]T HaBYaHHS Yepe3 JTOCTIKCHHS,

— METO]T HaBUaJIbHUX JIUCKYCii Ta 1ebar;

— METOJT KOMaHJIHOT pOOOTH, MO3KOBOTO IITYPMY

— MeTOoJ1 reiMi1()iKOBAaHOTO HAaBYAHHSI.

8. OuiHoBaHHA pe3y/abTaTIB HABYAHHA.
OmuiHioBaHHS 3HaHb 3700yBadya BUIOI OCBITH BinOyBaeThcs 3a 100-OanbHOMO TIKANOIO 1
NIEPEBOJIUTHCS B HAIlIOHAIBHY OIIHKY 3T1IHO YNHHOTO «I10JI0’KeHHS PO €K3aMEHHU Ta 3aJTiK1
y HYBill Ykpainn»

8.1. Po3moain 6aaiB 3a BUAaMu HaBYAJBLHOI JilJILHOCTI

Buja HaBYadbLHOI TiJILHOCTI Pe3ysnbTaTn HAaBYAHHS OuninoBanus
I cemectp
Monayns 1. EjileMeHTH JIiHiIHHOI Ta BEKTOPHOI aJredpu
[IpakTruna pobora 1. 3HaTH O3HAaYECHHS Ta BJIACTHBOCTI 6

BU3HAYHUKIB, PO3YMITH 3MICT TOHSTTS.
Bwmitn oOuuciioBatM  BU3HAYHUKH Oyjib-
SKOTO TOpsAAKYy. Bonomith BIacTUBOCTSIMHU
BH3HAYHUKIB npu ix 00YHCIICHHI.
BukopucroByBaTH BU3HAYHUKU npu
PO3B’sI3aHHI CUCTEM alNreOpaidyHuX PIBHSHD.

Camocriiina po6ora 1-2. 3acTOoCOBYBaTM y TMPUKIAJHUX 3aJa4dax: 8
HUPKYJAIIS Ta POTOP MOJS, MOMEHT CHIIH,
NEPETBOPEHHS CUCTEMHU KOOPAMHAT.

[IpakTnyna pobora 2. 3HaTH O3HAYCHHS MATPUIl Ta IX THIH. 6
Po3ymiti  3MicT, pO3PI3HATH MOHSITTS
MaTpHIli 1 BU3HAYHUKA. Bwmirtu
BUKOHYBaTH Jiii HaJ  MAaTPHISIMH,
3HAXOJUTH o0OepHeHy MaTPHUIIFO.
BukopucroByBaTH y mpu po3B’si3yBaHHI
cucTeM audepeHiabHUX PIBHSIHb.

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

noOynoBi  (a3o0BUX HOPTPETIB  JIHIMHUX
cucteM audepeHialbHUX PIBHAHb, IPU
MOJIETIOBaHHI JMHAMIYHUX MPOIIECIB.

IIpakTnyna pobora 3. 3HaTH OCHOBHI MOHATTS WIOAO JIHIMHHUX 6
cucreM (TOJIOBHUH BH3HAYHHK, PO3B’S30K,
CyMiCcHa, BU3HAuUeHa 1 T. 1.). Po3pi3usaTu Tumnm
cucreM. Bwmitu po3B’s3yBaTH CHUCTEMH 3a
npaBuioM Kpamepa, wmerogom Iaycca,
METOJIOM 00EpHEHHUX MaTpPHUILb.




Camocriiina po6oTa 5-6.

BuxopucroByBatu CUCTEMHU THIAHUX
anreOpalyHUX pIBHAHB K  MaTeMaTH4HI
MOJIeJTi TIPU PO3B’sI3aHHS MPHUKJIAIHUX 3a]1a4.

[IpakTuyna poborta 4.

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

BMiTH 3HaX0IMTH MPOEKIIiI0 BEKTOPA HA BiCh.

Camocriita poboTa 7-8.

BukopucToByBaTH BEKTOPH IPH PO3B’s3aHHI
TreOMETPUYHUX Ta QI3MYHUX 3a]a4.

[IpaxTnuna pobora 5.

3HaTH NiHiHI omepamii HaJ BEKTOpaMH Ta iX
BJIACTUBOCTL. PO3yMITH MOHATTS CKAJISAPHOTO,
BEKTOPHOT'O Ta MIIIAHOTO JOOYTKIB BEKTOPIB,
PO3PI3HATH 3a CYTTIO, 3HATH iXHI1 BIACTHUBOCTI
Ta 3MicT. PO3yMITH MOHATTS TPIHKH BEKTOPIB,
PO3PI3HATH NpaBi Ta JIiB1 TPIMKU BEKTOPIB.

Camocriitaa poboTta 9-10.

Bwmitn BuKOHYBaTH JIIHIMHI omepaiii Haja
BEKTOpaMM Ta  3HAXOJUTU  CKAJIAPHUH,
BEKTOPHMM Ta MilIaHUN JOOYTKH BEKTOPIB.
3acTocoByBaTH JIOOYTKH BEKTODIB pu
pO3B’s3aHHI TPHUKIAAHUX 3a7ad  (Pi3uKu Ta
reoMeTpii.

MopynpHa KOHTpOJIbHA poboTa 1.

30

Bceboro 3a moayaem 1

100

Monyinb 2. EjieMeHTH aHAJITHYHOI reoMeTpil

[IpakTruna pobora 1.

Po3ymitu mOHATTS JiHII Ha TUIONIWHI. 3HATH
OCHOBHI THUIIU PIBHSHBb MPSAMOI1 Ha IJIOIIMHI,
iX mapameTpu, 3B'I30K Ta 3MicT. Bwmitu
CKJIQZIaTH PIBHSHHS TPSIMOI PI3HUX THIIB,
300pakyBaTu TpsSMy, aHAJI3yBaTH B3a€MHE
po3TanryBaHHs NPSIMUX Ha IJIOIIHHI.

Camocriiina pobora 1.

3HAaTH OCHOBHI €JIEMEHTHU

MOJIIPHOT CUCTEMHM KOOPJIMHAT, ii 3B S30K 3
JeKapTOBOIO cucTeMolo. Bmitu 300pakyBatu
TOYKM Ta JIHII B TMOJAPHIA  cuUCTeMi
KOOPJMHAT.

[IpakTuuna podora 2.

Po3ymiTi mTOHATTS NOBEepXHI Ta MiHII Yy
IPOCTOpi, MJIOIIMHU. 3HATH OCHOBHI THIIH
PIBHSIHB IJIOILIWH, 3MICT iX MapaMmeTpiB. 3HATU
OCHOBHI THUIH PIBHSIHB MPSAMOT y MPOCTOPI, IX
napamMeTpH, 3B'sI30K Ta 3MICT.

Camocriifna po6ora 2.

Bwmitu 300pakyBaTy IUIOLIMHHU, CKJIagaTH iX
PIBHSIHHS.

BukopucroByBaTM pi3HI BHUJOM  PIBHSHHS
IUIOIIMH TIpU  PO3B'SI3yBaHHI MPAKTUYHUX
3ajad.

IIpakTnyna pobora 3.

3HaTH Pi3HI BUMAJAKH B3a€EMHOTO PO3MILLICHHS
OpSAMUX, IJIONIMH Ta OPAMOI 1 MJIOLIMHHU B
POCTOPI. AmnanizyBatu B3a€EMHE
pO3TallyBaHHs OPSAMHUX, MPSAMO] Ta IIIOIIUHHY,
IUVIOIMH Y mpoctopi. Posymitu  ymoBu
napaneabHOCTI Ta  HEPHeHJIUKYJISPHOCTI




NPSIMUX, TUTOIIHH, TIPSIMOT 1 IJTOIIHHHY.

Camocriitna po6ora 3.

BMmitH 3HaxXogMTH KyT MDK [PSIMHMH,
IUIONIMHOK Ta TPSIMOI0 1 TUIONIMHAMH B
IPOCTOPI.

[IpakTuyna poborta 4.

3HaTH 3arajbHE PIBHSAHHS JIHIT Jpyroro
MOPSJIKY Ta HOTO OKpeMi BUTAIKU, KAHOHIUHE
PIBHSHHS KoOJIa Ta ejirnca. 3acBOITH OCHOBHI
BJIACTHBOCTL. PO3yMITH OCHOBHI MapameTpu
eJinca.

Camocriitaa po6ora 4.

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

[IpakTiuna pobora 5.

3HaTH KaHOHIYHI pIBHSAHHA Tinepooian 1
napabosii. BMITH 3BOIUTH 3arajibHe pIBHSAHHS
0  KaHOHIYHOTO  BWUIJISAYy,  BHU3HAuYaTH
napaMeTpu Ta 3JIICHIOBAaTH noOyioBy
3aJaHo1 JIHII.

CamocriiiHa poOoTa 5.

3acTOCOBYBAaTH KpPHBI JAPYroro MOPSAKY MpH
pO3B’si3aHHI MPHUKIATHUX 3a7ad (dokaiabH1
BIIACTHBOCTI, MaTeMaTH4HI MOJIeITi
bopMOYTBOPEHHS OI0JOTTIHUX, TEXHITHUX

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

MopynsHa KOHTpOJIBHA poboTa 2.

30

Bceboro 3a moayJiiem 2

100

Mopyns 3. BeTyn 10 MAaTeMaTHYHOTO aHAJII3Y

[IpakTruna pobora 1.

3HaTH o3HayeHHs QyHKII. Po3ymiTH OHATTS
(GYHKITIOHATBHOT 3aJIEKHOCTI. 3HATH OCHOBHI
XapaKTEePUCTHUKNA (PYHKIIA Ta 3araJibHHUM
BHTJISI]T OCHOBHHX €JIeMEHTapHUX (DYHKITIH.

Camocriiina po6ora 1.

BMmitTu 3Haxogutm 00jacTh BH3HAUYCHHS,
MHOHWHY 3HaueHb (QYHKII, IOCITIKYBaTH
GYHKITIIO Ha MApHICTh, MEPIOJUYHICTD.

[IpakTruna pobota 2.

Po3ymiTH TOHATTS YIOPSAKOBaHOI 3MIHHOT
BEJIMYNHY, byHKITIT Ta YHUCIIOBOT
MOCTIIOBHOCTI. 3HATH O3HAYCHHS T'PAHMIII,
HECKIHYEHHO MaJiol Ta HECKIHYEHHO BEIHKOI
BEJIMYMHH, 1X BJIACTUBOCTI Ta 3B'I30K. BMirtn
IIPOBOJIUTH TE€OMETPUYHY IHTEPIIPETAI[II0 IIUX
[TOHSATD.

Camocriiina po6ora 2.

Bwmitu 3acTocoByBaTH BIIACTUBOCTI 30DKHUX
MOCITIIOBHOCTEH npu PO3KPHUTTI
HEBU3HAUYEHOCTEH.

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

IIpakTnyna pobora 3.

3HaTH 03HAYECHHS TPAHUIIL],

BJIACTHUBOCTI

30DKHUX  (QYHKILIA, TNpaBuia  PO3KPUTTS
HEBU3HAYEHUX BHUPA3iB.

AmnanizyBatu 3aaqy 3a THTIOM
HEBH3HAYCHOCTI.

Bwmitu po3kpuBaTH HEBU3HAYEHOCTI.




Camocriitna po6ora 3.

BukopucroBysaru y TeMax
«HenepepBHicTb, «[loxigna Ta il
NPUKIIAIaHHS,

«DyHKIIi 6araThb0X 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 HACNIJKU IS 3HAXO/KEHHS TPaHULb

dyHKIIII.

[IpaxTnuna pobora 5.

3HaTH  pi3HI O3HAYEHHS  HEMEPEePBHOCTI
¢GyHKIIii, OCHOBHI TEOpPEeMH NPO HENEpPEepBHi
¢ynkuii  Po3ymitu kimacugikamiro TOUYOK
PO3pHBY.

CamocriiiHa poOoTa 5.

Bmitu  Bu3Hawatm ¥ aHami3yBaTH  TUI
HEBU3HAYEHOCTI, MPOBOJUTH KiIacU]IKaIlio
TOYOK PO3pHUBY. 3aCTOCYBaTH HENEPEPBHICTD
JIO PO3KPUTTS] HEBU3HAUYECHOCTE.

MoaynsHa KOHTPOJIbHA poboTa 3.

30

Bcboro 3a moaysem 3

100

HaBuaabHa podora

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

3ajik

30

Bceboro 3a kype

(HaBuanbHa poborta + ex3amen) < 100

Kypcosuii nmpoext/poboTa
(3a nassrnocmi)

100

Buja HaB4YaabLHOI TiJILHOCTI

Pe3ysnbTaTn HAaBYAHHS

OninoBanHg

IT cemectp

Mopyns 4. TloxinHa Ta ii 3acToCyBaHHA

[IpakTruna pobora 1.

3HaTH O3HAYCHHS MOXITHOT (PYHKIIii, OCHOBHI
npaBuia mudepeHITitoBaHHS, TaOJIULIFO
MOXITHUX. Posymitn  ¢i3uuHmii  Ta
T€OMETPUYHUN 3MICT MOXIAHOT.

BwmiTu 3HaX0UTH MOXITHY 33 O3HAYCHHSAM Ta
KOPHCTYIOUHCH MpaBUIIAMH
nudepeHITiFoBaHHS 1 TAOJIMIICIO TTOX1THUX.

10

[IpakTuuna podora 2.

3HaTM TmpaBuia  BIAIIYKaHHS — MOXIAHHUX
napaMeTpu4HO 3aJaHux (QyHKuin. Bwitu
3HAXOJIUTHU MOXIHY HESBHO 3a7aHOi PYyHKIIII.
3acrocoByBaTu HaOyTl 3HAHHS /0 CKJIAJaHHS
PIBHSHHS JOTHYHOI 1 HOpMaJli 10 KPUBOi Ta
Opu pO3B’SA3aHHI MPAKTUYHUX 3a7a4d. 3HATH
o3HaueHHs audepeHiana (QyHKIi, po3yMIiTH
fioro 3mict. BmiTn 3acrocyBaTtu audepenuian
JI0 HaOMM>KEHUX 0OUYHUCIICHb.

10

IIpakTnyna pobora 3.

3HaTH NOpPaBWIO JOCHIPKEHHS (yHKUil Ha
MOHOTOHHICTh, HEOOXIIHY Ta JOCTaTHIO
YMOBH iICHYBaHHS €KCTPEMYMY.

Bwmitn JOCTIKYBATH byHKIIT Ha
MOHOTOHHICTb Ta EKCTPEMYM.
3acToCOBYBaTH IIPaBUIIO Bi/IIIYKaHHS

HaOUTPIIIOTO Ta HAaWMEHIIOro 3HAYEHHS
¢GyHKIIi Ha 3aMKHEHOMY MpPOMDKKY. 3HaTu

10




NOpaBUJIO  BIAIIYKaHHS TOYKH  IEPETHHY
KpuBOi (HEOOXigHY Ta JOCTaTHIO YMOBH).
Bwmitu nocnimkyBatu (GyHKIIiIO HA OMYKITICTb,
YTHYTICTh, TEpPEruH. 3aCTOCOBYBAaTH CXEMY
NOBHOTO jgociuipkeHHs ¢yHKuii. BymyBaTtu
MaTeMaTH4HI MOJEJi 3a/1a4 Ha EKCTPEMYM Ta
3HAXOIWTH ULUIAXH PO3B’SI3aHHS OJEpKaHOT
Mo Iei METOJIaMU TrQepeHITIATEHOTO
YHCIICHHS.

[IpaxTnuna pobora 4.

3HaTH OCHOBHI MOHATTS NpO (YHKIII 1BOX Ta
Oiplle  3MIHHHX. Haouno YABIIATH
reomerpudHe  300pakenHs @PB3. Bwitm
3HaXOJUTU 00JacTh BU3HA4YeHHsS (YyHKIII,
YaCTUHHI TOXIJHI TMEPIIOTO Ta JAPYroro
nopsiaky. CkimagaTé  pIBHAHHS — JOTHYHOL
IUIOUIMHY Ta HOPMaJIi.

10

Camocriiina po0oTa 1.

BuxopucroByBatu OCHOBHI  TEOpeMu
TUQEpeHLIaTbHOTO  YUCIEHHA(  TEopeMH
®epma, Pomns, Jlarpamxka, Komri) g0
PO3B’sI3aHHS MPaKTUYHUX 3azad.
3actocoByBatn  mpaBwio Jlomitans 1o
3HAXOKEHHS TPaHMIIb.

15

Camocriitaa po6ora 2.

3acrocoByBaTd HaOyTi 3HAHHA Ui
3HAXOJKCHHS EKCTPEMYMY OB3.
BukopuctoByBatH piBHSHHS MOBEPXHEH IS
ycnimaoro 3-D MonenroBaHHs.

15

MopynbsHa KOHTpOJIbHA poboTa 4.

30

Bceboro 3a moayaem 4

100

Monyns 5. InTerpaJj Ta iioro 3acTocyBaHHS.

[IpakTruna pobora 1.

3HaTH O3HAYCHHS MepBiCHOT Ta
HEBU3HAUYEHOTO IHTerpana, TaOIUIIO
iHTerpanis. Po3ymiTH OCHOBHI BJIaCTHBOCTI
HEBU3HAYEHOTO IHTeTpaa. Bounonitu
NpUHOMaMH IHTETpyBaHHSI.

3acTocoByBaTH OCHOBHI METOIH
IHTErpyBaHHS: Oe3IocepeiHe, 3aMiHa
3MIHHO1, IHTeTpYBaHHS YaCTUHAMHU.

10

[IpakTuuna podora 2.

3HAaTH OCHOBHI MOHSATTA TPO pAIiOHATBHY
¢dyHukuiro. Bononitn MeToioM HEBU3HAYEHUX
Koe(iieHTIB MpU PO3KJIaaAl PaIiOHAILHOTO
npody Ha mpocti aApobu. HaBuurtHcs
IHTerpyBaTl TMpaBWIbHI Ta HENpPaBHIIbHI
parfioHanabHi Ipoou.

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

10

IIpakTnyna pobora 3.

3Hatu OCHOBHI TPUTOHOMETPHYHI
M1CTAHOBKH. Bomoaitn METOIOM
MCTAaHOBKHU TS IHTETpYBaHHS
ippanioHanbHUX BHUpa3iB. BuxopucroByBaTH
OpuidoMH 1 METOIM IS IHTeTrpyBaHHS
IpoOOBO-palliOHATIBHUX, TPUTOHOMETPHYHHUX
GyHKIIHN Ta JeIKUX ippallioHAIbHOCTEH.

10

[IpakTuyna poborta 4.

3HaTtu 3adayi, SAKi TPHUBOJATH N0 MOHATTS

10




BU3HAYEHOTO iHTerpana. Bonogitu
dopmynoro HeroTona-Jleitbnina. 3acBoiru
METOM OOYMCIICHHS BU3HAUEHHUX IHTETPATiB.
Po3BuHYTH BMIHHS 3aCTOCOBYBAaTH BH3HAuUCHI
IHTETpaJId MPU PO3B’SI3yBaHHI T€OMETPHUHUX
1 pi3MUHUX 3a7a4.

[IpaxTnuna pobora 5.

Po3ymit moOHATTS iHTErpama mo oO01acTi.
3HaTH O3HAYECHHS MOJBIMHOTO Ta MOTPIHHOTO
iHTerpana, iXHi BIACTHBOCTI 1 TEOMETPHUYHUMA
3MICT. Bmitn  oOumcmioBaTH  KpartHi
iHTerpanu. Bomoniti Mmetoiom

3aMIHM  3MIHHUX B  TOJABIHHOMY  Ta
NOTPITHOMY IHTErpajl.

10

Camocriitna poOoTa 1.

Bmitu  ckmamatu  Mozeni  3ajad  Opu
00YHCIIeHHI 11011, 00’ €My, MJIOI1 MOBEPXHI,
MacH, THCKY, POOOTH, MEXaHIYHMX MOMEHTIB
Ta H.

10

Camocriitaa po6oTa 2.

3acTocoByBaTH  KpaTHI  IHTerpaiu  J0
pPO3B’SI3aHHA  MPAKTUYHUX 3a7a4. Bwith
CKJIaJIaTU MOJIEJ TaKUX 3aJau.

10

MopynpHa KOHTpOJIbHA po0oTa 5.

30

Bceboro 3a moayJiem 5

100

Momynb 6. 3Buuaiini audepenuianbui piBusHHsA. Paau.

[IpakTruna pobora 1.

3HaTH OCHOBHI TTOHSATTSI Teopii
nudepeHIiagTbHuX pIiBHSIHB. Po3ymiTH CyTh
3amayi Kormri. Bomogiti cxemoro po3B’si3aHHS
nudepeHITiaTbHIX PIBHSIHB 3
BIJIOKPEMITIOBAaHUMHU 3MIHHAMH. Bwmitn
pO3B’s13yBaTH

OJHOPIAHI, JIHIMHI qudepeHIiaabHi pIBHIHHS
HEePIIOTO TMOPSAKY Ta PIBHSIHHS
bepnymi.

10

[IpakTruna pobota 2.

3HaTH OCHOBHI MOHATTA MPO JAU(EPEHITIaTbH1
PIBHSHHS BHINUX TMOPSAAKIB Ta iX THIM.
Bonoxitu METOIUKOIO pO3B’sI3aHHSA
nudepeHIiaTbHUX PIBHSIHB BUIIUX TOPSIKIB,
[I0 JOMYCKAaIOTh 3HIDKCHHS MOpSAKy. Bwmitu
ckianatu audepeHIfiaibHe PIBHAHHS MPOLECy
abo siBUIIA 1 pO3B’SI3YBATH HOTO.

10

[IpakTruna pobota 3.

3HatH 3arajJbHuH BUTIIS JIHIAHUX
mudepeHiiaIbHUX PIBHAHD JIPYroro MOpsIKy
31 craqiuMu  KoediuieHTamMu.  Po3ymiTu
CTPYKTYpPY PO3B’S3Ky TakuX piBHSHb. Bwmitu
3HaXOJWUTH  3aralbHUd  Ta  YaCTUHHUMA
pPO3B’S3KM  JIHIMHUX  JudepeHmiaTbHuX
pPIBHSHb JPYroro TMOPSIKY 31 CTalIUMH
Koe(ilieHTaMHi, B 3aJKHOCTI Bill KOpEHIB
XapaKTePUCTHYHOTO PIBHSHHSL.

10

[IpakTuyna poborta 4.

ChopmyBatn TOHATTS TMpo JOJATHI Ta
3HAKO3MIHHI YMCJIOBI psAU. 3acBOITH O3HAKU
30DKHOCTI ~ YHMCIOBHX  DSIIB. Bwmitu
JIOCII/DKYBaTH YMCIIOBI PSIIM HA 30DKHICTD.

10




3acTocoByBaTM  psAuM 10  PO3B’SA3aHHS

IMPAKTUYHUX 3a1a4.

[Ipaktuyna poborta 5.

3HaTH 03HAa4YeHHs (PYHKIIOHATBHOTO PAIY.
CdopmyBaTu TOHSTTS TPO CTEIICHEBI PSJIU.
Bmitn  3Haxomuth  o0macTe  30DKHOCTI
CTETIEHEBUX ps/iB. 3acTOCYBaTH pPO3KIA]
¢yHkuii B pagm  MakiopeHa  mpH
HaOMKEeHNX 00YHCICHHAX 3HaUCHb (YHKITIH,
T'PAaHUIb T BU3HAYCHHUX IHTETPATIIB.

10

[IpakTuyna poborta 6.

Bwmitu po3Bunytu QyHkuii B psnx @yp’e ms
NEepIOIMYHUX Ta HETIEPIOANIHUX (PYHKITIH.

10

Camocriitaa po6ora 1.

3HaTH OCHOBHI TMOHATTS TPO CHCTEMH
3BUYAWHUX  Ju(depeHllaIbHUX  pIBHSHb.
Bomoaitu  knmacudikamiero  cucteM  Ta
MeTOoJlaMu po3B’si3aHHA. Bmitu po3B’si3yBatu
CUCTEMHM JAudepeHIiabHUX  PpIBHSIHb 13
CTATUMHU  KoediIl€eHTaMU. Cknagatu
MaTeMaTH4YH1 MO 3a/1a4 y BUIJISIII CUCTEM
JudepeHiaIbHIX PIBHIHb.

Camocriitaa po6ora 2.

3acrocyBatu po3kian (yHKUIH B psau
MaknopeHa npu HaOTMKEHUX OOYHCICHHIX
3HA4YCeHb (DYHKIIIM, TPaHUIp Ta BHU3HAYCHUX
IHTEerpaiB.

MoaynsHa KOHTPOJIbHA poboTa 6.

30

Bceboro 3a moayJiem 6

100

HaBuaabHa pobora

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

Ex3amen

30

Bceboro 3a kype

(HaBuajbHa pobota + ek3amen) < 100

Kypcosuii mpoekt/pobdoTa
(3a nassnocmi)

100

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

. . . O1iHKa 3a HaIlOHAJIBHOO CUCTEMOIO
PeliTuHr 3100yBava BUINOT OCBITH, OaIH .
(ex3amMeHU/3aITIKH )
90-100 BIIMIHHO
74-89 n00pe
60-73 3a10BUILHO
0-59 HE3aI0BUILHO

8.3. IMojgituka omiHIOBaHHSA

IMogiTnka momo
JedJIaliHIB Ta

HAIIPUKIJIA/]: po6oTH, Kl 3/1aI0ThCs 13 MOPYLUICHHSAM TEPMIHIB 0€3 MOBa)KHUX
NPUYMH, OLIHIOIOTHCS Ha HIDKYY OLIHKY. [lepecknananus MoayiniB BigOyBaeTbes 13

nepecKJIaIaHHS JI03BOJIY JIEKTOpA 3@ HAasBHOCTI MOBAKHMX NMPUYMH (HAIPUKIAJ, JIKAPHIHUN).
ITosiTuka mono HAIIPUKJIA/]: cniucyBaHHS MiJ] 4aC KOHTPOJIBHUX POOIT Ta eK3aMeHIB 3a00pOHEH1
aKajgeMiqHOI (B T.4. 13 BUKOpHUCTaHHAM MOOUIBHMX JeBaiiciB). KypcoBi pobotu, pedeparu
A00poYecHOCTI MOBHHHI MaTH KOPEKTH1 TEKCTOB1 MOCHJIAHHS HA BUKOPUCTAHY JIITEPATypy

IMogiTnka momo
BiIBilyBaHHS

HAIIPUKJIA/]: BinBimyBaHHS 3aHATH € O0OB’SI3KOBUM. 3a 00’ €KTUBHHX MPUYUH
(Hampukiiag, XBopoba, MDKHApOJHE CTa)XyBaHHsS) HaBUYAaHHS MOXKe BiOyBaTuCh
IHIMBIOyalbHO (B OH-JalH (opMi 3a MOTOHKEHHSAM i3 IeKaHOM (paKyIbTeTy)




Q. HapuaabHo-MeTOoAMYHE 3a0e3MeYeHHS:
- €JIEKTPOHHUI HaBYaJIbHUN KypC HaBYAJIBHOI JTUCUUILUIIHM (HA HAaBYAJIBHOMY MOPTal
HVYBill Ykpainu eLearn —
- 1 cemectp https://elearn.nubip.edu.ua/course/view.php?id=1685
- 2 cemectp https://elearn.nubip.edu.ua/course/view.php?id=2149;
MOCWJIaHHA Ha HU(POBI OCBITHI PECYPCH;
NIAPYYHUKH, HABYAJIbHI MOCIOHUKHU, TPAKTUKYMU;
METOJMYHI MaTepiajii MO0 BUBYCHHS HABYAJIbHOI MUCIUIUIIHK 11 3100yBayiB
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., Tomenr B.JI. Buma maremarnka B mnpukiagax 1 3agadax: Hapu.
nociOHuK. 2-re Bumanusa. — K.: Ilentp Hasu. miteparypu, 2019. — 594 c.
2. Ctucnuit kypc BuIoi Mmatematuku. YactuHa 2. Matematuunuii anani3. Teopis rpaHuUllb.
Judepeniianbie yucieHHs (yHkmii oxxiel 3MmiHHOI: HaBy. moci6./ ' .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.
Omnitinuk — KuiB: KuiBcekuit yHiBepcuter «KueBo-MorwisiHcbka akanemisi», 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., bapkosceka H.B., Jlomatin O.K. Teopis #moBipHOCTEH Ta
MaremaTnuHa ctatuctuka: Hasu. moci6. — K.: ITHJI, 2019. — 424 c.
6. [Tonmeryn K. B. JIudepennianpae uncieHds GyHKIT oHieT 3MIHHOT (KOMIIETEHTHICHUT
miaxin) : HaBd. noci6. Kpusuii Pir : KpuBopizpkuii Aep:kaBHUMN MearoriyHuii yHIBEpCUTET,
2019. 112 c.

JlonomizkHa

1. Kosupa B.M. EnementapHa Ta BHINa MaTreMaTHKa: IMOCIOHHUK-TOBIIHUK I YYHIB,
abitypieHTiB, ctynentiB / B.M. Ko3upa. — Tepronins: Acton, 2021. —168 c.

2. CaBactpy O. B. Matpuiii Ta cuctem# JiHIMHUX piBHSIHB: HaB4Y. moci0. / O. B. CaBactpy,
O. M. SxosneBa,C. B. [Iparanok,0. M. bonmapesa,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. / LI.JIuTBumn,
O.M.Kononuyk, I'.O.XKenizusk.— Kuis: [[Yb, 2019.— 368 c.

4. bareuko H.I'., IlanTtamienko JI.A., Illocrak C.B., Iomii T.I., Pyxxumo M.S. Buma
MaremaTuka. 30ipHuk 3aga4. — K.: Bun-so HYbill Ykpainu, 2021 — 304 c.

5. bareuko H.I'., Ilantamienko JI.A., Xaitnypos B.B., Iromiii 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=1685
https://elearn.nubip.edu.ua/course/view.php?id=2149

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 JILA., [lloctak C.B., Pyxxuno M.S. Buma matematuka. Yactuna nepuia. —
K.: Bun-so HYBill Ykpainu, 2024 — 260 c.

Indopmaniiini pecypcu.

1. bezymak O. O. HaBuanbHuii nociOHUK 3 JIHIAHOT aJireOpu ISl CTYAEHTIB MEXaHIKO-
mareMatuyHoro gakynsreTy / O. O. besymak, O. I'. I'antomkin, €. A. KouyOinceka. — K. :
BIIL] "KuiBcekuii yniBepcuret”, 2019. — 224 c.
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