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1. Omuc HaBYAJILHOT AMCHHUILTIHA

<<Bnma MaTeMaTHuUKa»
(0enna gpopma nasuanns)

I'amy3b 3HAHBb, HAPSM MIATOTOBKH, CIle MiAIbHICTh, OCBITHBO -KBaJidikaniiiHUN piBeHb

OcBiTHIll piBEeHb «bakanasp»

Hanpsim niirotroBku

CrenianpHICTh 121 — «lnorcenepis npoepamunozo 3a6e3neyueHHs »
Croeranizaris

XapakTe puCTHKA HABYAIBbHOI M CUHMIJIIHU

Bun O00B’a3K0Ba
3araibHa KUILKICTh TOIXUH

Kimpkicts kpequrie ECTS 3
KimbKicTh 3MICTOBUX MOYJIIB 2
KypcoBuii npoekr (pobora) (3a HassBHOCTI)

®opmMa KOHTPOIIO Exzamen .

Ioka3HUKH HABYAJIBLHOI IUCUHUILIIHU 1JIsI 0eHHOI TA 32049HOI hopM HABUYAHH S

neHHa GopMa HaBYAHHS 3a09Ha (popMa HaBYAHHI
Pix minroroBku (Kypc) 1
Cemectp 2 -
JlekmiiiHi 3aHATTS 30 2o0. - 200.
[IpakTraHi, ceMiHAPChKi 3aHATTSI 60 2o0. - 200.
JlaGopaTopHi 3aHATTS 200. - 200.
CamocrTiiiHa poboTa 45  200. - 200.
[HnvBiMyansHl 3aBIaHHS - 200. - 200.
KUTbKIiCTh TIDKHEBHX ayIUTOPHUX 6 co0. -
TOAWH JJIsI ICHHOT (popMU HaBYAHHS

2. Meta Ta 3aBJaHHS HABYAJBLHOI JucHUILTiHM « Buima MatemaTnka
MeTo10 BUBYEHHS JIHIMHOI anreOpu Ta aHAITUYHOI TeOMeTpii € GopMyBaHHS
O0COOMCTOCTI CTYJEHTIB, PO3BUTOK iX IHTEJIEKTY Ta 3I0HOCTEH 10 JIOTIYHOTO Ta
QITOPUTMIYHOTO MHUCIICHHS.
3aBaaHHsl HABYAJbHOI JUCHUILIIHM — JiHIHHA anrebpa Ta aHaIITHYHA
reoOMeTpIs:
® OBOJIOAIHHS OCHOBAMHU MAaT€MaTUYHOTO amapaTry, HEOOXIIHOTO JyIs
pPO3B’s3aHHS TEOPETUYHUX 1 MPAKTUYHUX IHKEHEPHUX 3a/ay, IOB’S3aHUX 3
IpPOrpaMyBaHHSIM;
® BMIHHS CaMOCTIMHO 3HAXOJAWTH, BHUBYATU 1 3aCTOCOBYBATH HAYKOBY
Jmireparypy Ta iHII 1HGOpMaIIiHI JKepela 1 pecypcu 3 JiHiIHHOI anreOpu Ta
aHaJIITUYHO1 TeOMETPii




® HaNpalIOBAaHHA HAaBUYOK 3 MAaTEMaTHYHOTO JOCIIDKEHHS MPUKIATHUX
3aa4, a caMe€ BMIHHS TIEPEBECTH KOHKPETHY IHXXEHEpPHY 3a7adyy Ha MOBY
MporpaMyBaHHs 3 HACTYHOIO MOOYIOBOIO il MATEMaTUYHOT MO,

® BMIHHS JOCHIDKYBaTH MoOy0BaH1 MaTeMaTUYH1 MOJIEII;

® OBOJIOJIIHHS METOJaMH OOpOOKHU 1 aHAN3Yy pe3yJbTaTiB, OTPUMAHUX MPU
JOCITIIKEHH1 pO3pO0JEHUX MAaTEMAaTUIHUX MOJICIICH .

VY pe3ynbrari BUBUEHHS HaBYAJIBHOI IUCIUIUIIHU CTYJCHT TOBUHEH
3Hamu:
*  OCHOBH JIHIAHOT ajireOpy Ta aHATITUYHOI T€OMETPii, 1110 € QyHIaAMEHTOM
MaTEeMaTUYHOI OCBITH 1HXXEHEPa;
*  ponb Ta Miclie MaTeMaTUYHUX METOMAIB B PO3B’SA3yBaHHI LLIOT HU3KH
KOHKPETHUX 3a/1a4, MOB’sI3aHUX 3 IPOrpaMyBaHHSIM.
emimu:
" copmymroBaTH HARTIPOCTIII TPUKIaAH] 3342411 MO0y JyBaTH MaTeMaTUIH1
MoJIeJI1 peanbHUX 00’ €KTIB 1 MPOLECIB, 1110 B HUX MPOTIKAIOTH;
" po3poOWTH pallioHaJbHI METOIW JOCHIIPKCHHS CTBOPEHUX MOJIEICH,
MPOBOJUTH iX SIKICHE Ta KUIbKICHE JOCIIIKEHHS, 30Kpema:

- moOyayBaTH 1 MpoaHaIi3yBaTH CUCTEMY JIHIMHUX aJireOpaidyHuX PIBHSHD,
BHOpaTH pallioOHAIbHUI METOJT PO3B’A3KY 1 3HAUTH PO3B’SI3KHU;

- CKJIACTH aJICKBAaTHYy MAaTEeMaTUYHY MOJEJIb MPUKIAJAHOI 3a]a4l Ta 3HANTH il
PO3B 30K METOJIaMU [IPOTrpaMyBaHHS;

- CKJACTH IuQepeHIlialibHe PIBHSIHHS Tpoliecy ado siBUIlA 1 pO3B’sI3aTH MOTO
METOJIaMH MPOTpaMyBaHHS,

Ha0yTTsi KOMIIETEHTHOCTI:
3arajibHi komMneTeHTHOCTI (3K)

- 34aTHICTP BYMTHCA W OBOJIONIBATH CYYaCHHMU 3HAHHSAMHU 3 BHUILO1
MaTEeMaTUKH.

- 3paTHICTH 3aCTOCOBYBATH 3HAHHS Y MPAKTUYHUX CUTYAI[ISX.

- 34aTHICTb IJIAaHYBAaTH Ta YIPABJISTH YaCOM.

- 3paTHICTH MPaIOBATH aBTOHOMHO.

- 31aTHICTh MpaloBaTH B KOMaH/I.

- 3maTHICTh 10 MIKOCOOMCTICHOI B3a€MOTII.

- 3paTHICTH pealizyBaTu CBOI IIpaBa Ta 00OB’S3KHU SIK YJ€HA CYCIUIbCTBA;
YCBITOMJICHHSI I[IHHOCTI TPOMAISIHCHKOTO (BUIBHOTO JIE€MOKPATHYHOTO)
CYCHUIbCTBA 1 HEOOXITHOCT1 1OTO CTaJI0r0 PO3BUTKY, BEPXOBEHCTBA IIpaBa,
1paB Ta CBOOO JIOJUHHU 1 TPOMAITHUHA B Y KpaiHL.

- 3parnicTe 30epiraTd, MNPUMHOXYBAaTH MOpPaJIbHI, KYyJbTYpHI, HayKOBIi
IIHHOCTI 1 JOCSTHEHHS CYCIUIbCTBA Ha OCHOBI PO3YMIHHS ICTOPII,
3aKOHOMIPDHOCTEM PO3BUTKY MNPEAMETHOI 00JacTi, il Miclisl B 3arajibHii
CUCTEMI 3HaHb MPO TPUPOAY M CYCHUIBCTBO, & TaKOX B PO3BUTKY
CYCIUIBCTBA, TEXHIKH 1 TEXHOJIOTTH, BAKOPUCTOBYBATH Pi3H1 BUAU Ta (popmu
PYXOBOi aKTHUBHOCTI JUISl BUIMOYMHKY Ta BEICHHS 30POBOTO CIOCOOY
KUTTSL.



¢ axosi (cneniajabHi) KOMIETEHTHOCTI

HaOyTTA GyHIaMEHTAIBHUX 3HAHb 3 JIHIMHOI anreOpu Ta aHaTITUIHOI
reoMeTpii, HEOOXITHUX JJIsi PO3B’SA3yBaHHS 3a7ad 3a JOIMOMOTOI0 MOB
porpaMyBaHHs

oOpoOnATH 4YHWCIIOBI JaHi, OJepXKaHI B TpoIeci
MpOaHANI3yBaTU OTPUMAaHI JAaHl, 3pOOMTH HAJlliTHI BUCHOBKU;
MaKCHMAaJIbHO CTUCJIO 1 3p03yMUIO BUKJIAJATH OAEpKaH1 pe3yabTaTH Ta Ha
iX OCHOBI PO3pOOJATH MPAKTHYHI PEKOMEHJAIll CTOCOBHO BHOOpPY

JIOCJTIJKEHD,

ONTUMAJIbHOI CTpaTerii CTBOPEHHS BIIMOBIIHOI TPOTpaMH.
3. IIporpama Ta cTPYKTYpa HABYAJIbHOI TUCIUIIIHY IS
— MOBHOTO TEPMIHY deHHoi HOpMU HaBUYAHHS,

1 kypce 1 cemecTp

Hazsu 3micToBux
MOYJIB 1 TEeM

KimekicTs romusa

JeHHa (opma

3aouna dopma

TKHI

YChOT0

y TOMY YHCII

a | o | mad

HI

c.p.
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y TOMY YHCJI
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1a0
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3MicTOBUIL M

onynb 1. Enemenrtw JiHii

HOi Ta BEKTOpHOI ajnre0pu

Tema 1. BizHaunuku
2-10 1 3-TO MOPAIKY:
O3HAYEHHS, BJIACTUBO-
CTi, MeTOAU O0OYUCIICH-
us1. CJIAP Ta ix
pO3B’sI3yBaHHS 3a
npaswioM Kpamepa.

1-2

12

4 |8

6

Tema 2. Matpu:
O3HAYEHHS, JIHIAHI
orneparii. O0epHeHa
MaTtpul. MatpuyHuit
3amic CJIAP ta
MaTPUYHUA METOL
po3B’sizyBanHsas CJIAP.

12

Tema 3. Bexropu:
O3HAYEHHS, JIHIAHI il
HaJl BEKTOpaMH, ixHi
BIacTUBOCTIL. CKasip-
HUM, BEKTOpHMI Ta
MiIaH|HA JTOOYTKH
BekTopiB. MKP Nel.

13

PasomMm 3a 3micToBMM
Mozayiem 1

37

12 | 24

19

3micToBuil Moy 2. Enem

€HTU aHAJITUYHOI

reomeTpii

Tema 4. P3ui Tvmm
PIBHSIHb TPSAMOI JIiHI
Ha IUIOMIMHI, KYT MDK
npsMuMH. Bincranb
Bil TOYKHU 10 TIPSIMOL.

7-8

12

4 18

6

Tema 5. Pl Turm
PIBHSHD IUIOIIMHU B

9-10

12




npoctopl. Bincrans
BII TOYKH 10
TUTOIIUH.

Tema 6. P3ai Turm 11-12 13 418 7
PIBHSHb NPSMOI JIHI B
MPOCTOPI, KYT MDK
npsMuMH. Binctanb
BiI TOYKHU JI0 TIPSIMOL.

Tema 7. Kpusi II-ro 13-15 16 6 |12 7
NpsIKy (eJine, Koo,
rinep0osa, mapabona):
O3HAYEHHS, BUBII
KaHOHIYHUX PIBHSHb,
BJIACTUBOCTI, TIOOY10-
Ba rpa¢ikis. MKP Ne2.

Pa3om 3a 3MicTOBUM 18 | 36 26
MonyJeM 2

Vcporo rogun 3a 1 90 30 | 60 45
ceMecTp

4. TeMH NPAKTUYHMX 3AHATH

1 kypc 2 cemecTp

Tema 1. Biznaunuku 2-10 1 3-T0O TOPAKY: O3HAYEHHS, BJIACTUBOCTi, METOAM OOYUCIICHHS. 12
CJIAP ta ix po3B’si3yBaHHs 3a mpaBwioM Kpamepa.

Tema 2. MaTpuii: o3HaueHHs, JiHIHI onepaiyi. O6epHeHa MaTpuil. MaTpuuHuii 3ammic 12
CJIAP ta maTprnunmii Meton po3B’sizyBanHa CJIAP.

Tema 3. Bexropu: o3Ha4yeHHs, JiHIHI il HAJ BEKTOpaMH, iXHI BIACTHBOCTI. CKaJsIpHHA, 12
BEKTOpHUI Ta MimaHuii 100yTku BekTopiB. MKP Nel.

Tema 4. P3Hi TvnM piBHAHL TPSMOI JIiHI HA IUTONIMHI, KYT MDK NMpsSMUMH. BincTasp Bin 12
TOYKH 10 NPAMOL

Tema 5. P3HI Tvnu piBHAHG IUIONMHU B MpOCcTOpl. BincTaHb Bim TOYKH IO TUIOIIMHNL 12
Tema 6. P3HI Tvnu piBHAHL NPSIMOI JIHI B MPOCTOPI, KyT MDK NpsIMUMU. BincTaHp Bl TOUYKH 12
JIO TIPSIMOIL.

Tema 7. Kpusi II-ro npsaky (edminc, koo, rinepbona, mapadosa): O3HAUEHHS, BUBIM 18

KaHOHIYHMX DIBHSIHb, BJIACTUBOCTI, MoOyno-Ba rpadikis. MKP Ne2.

5. KoHTpo/IbHI NUTaHHS, KOMIUIEKTH TeCTiB /Jsi BU3HAYEeHHS PiBHS

34aCBOC€HHA 3HAHDb CTy,JIeHTaMI/I.
TTuranss 1

3a K010 POPMYIIOK O0UMCIIOEThCS BincTany (I MDK 1BOMAa TOUKAMH

A(Xq, Y1) Ta B(X,,Y,)?

d=(X +X) + (¥ +Y5)°

d=X X +Y;-Y;

d=X Y +X3-Y;

d =04 — %)% + (Y1 — ¥2)°




d:\/xl'x2+y1'y2

Turauss 2

Sxuii BUIIISiT Ma€ pIBHSIHHSL TIPSIMOI 3 KyTOBUM Koeirie HToM ?

Ax+By+C=0

y=kx+Db

=1 _ X=X
Yo—Y1 Xo—X

Y = Yo =K(X=Xg)

X y _
a+b_1

Iluramusa 3

Ske piBHAHHS Ma€ npsAiMa, wo npoxoants yepes Toukn A(—13) ta B(2;5) ?

X+2y+2=0

y=-9X+7

o9X+y-11=0

3X+4y-14=0

2Xx—-3y+11=0

TTurauus 4

SIka npsima mae pispsaEs X =07

[Ipsima, 110 MPOXOAUTH Yepe3 MOYaTOK KOOPAUHAT

[Ipsima, 1110 JIEKHUTH HA OCI Oy

Ipsima, mo napanensHa oci OX

[psma, mo napanensua oci Oy

Ipsima, mo esxursb Ha oci OX

Iluranas 5

SIKi yMOBH mapasieIbHOCT1 Ta NePNeHANKYIIPHOCT1 ABOX MpsIMUX?

kl:kz; k2:—l

kz—k]_:l; k2:_k_];-|_

ITuraumst 6

2 2
SIki KoopaMHATH (OKYCIB y ernca -~ + Y —1

16 4
F(=2+/3:0), F,(2+/3;0)

F(-4,0), F,(40)

F(—/5:0), F,(~/5:0)

F.(3:0), F, (-3;0)

F (6,0,  F,(60)

ITuranns 7

Ska cuctema JMHIMHUX anreOpaidHUX PIBHSHb HA3MBAETHCS OIHOPITHOO?

Cucrtema, y SIKOI TOJIOBHMM BM3HAYHUK = 0

6




Cuctema, y sikoi Bc1 BUlbHI 4JieHd = ()

Cuctema, y K0l TonoBHMI Bm3HaYHUK # 0

Cucrema, y sikoi BCi BUTbHI ujieHn 7 0

Cucrema, sika Ma€ HyJIbOBUA O3B’ 130K

ITuranua &
Koy onepariisi MHOXKEHHS MaTpPHIIb Amxn Ta BSXr HEMOXKIUBA ?
Skmo N=S
SIkmo M=S
SIxkmo N#S
Ao N#T
SIkmo M#S
IMurammst 9
1 2 O
O6umciuTy BmsHauHMK Tpethoro mopsaky A=[0 1 3
5 0 -
30
-5
78
- 27
29

ITuramasa 10

2 1 1 -1
3maiitu 106yTok Mmatpue A - B, axmo A= , B= :

3 -1 4 5
6 O
4 —

6 3
-1 -8

4 5
-1 12

2 5
3 7

IMurams 11

Ska maTpuis A_1 HA3MBAETHCSI OOCPHEHOIO 10 1aHOI KBaJpPAaTHOI MaTPHIl

A?

Taka, mo A- Al=A1.A=E , ie E — onummuna maTpung

Taka, mo A+ Al=E

Taka, mo A+ Al=E

Taxa, mo A- AT = A_l, me AT - TPAHCIIOHOBAHsI MAaTPULIS

IMuramss 12




5X + 3y =1,
2X—-y=17

MeTtonom Kpamepa po3B’si3aTu cuctemy {

-2, A=—12; A, =-24; A, =24

{2
13;4); A=10; A, =30; A, =40

;2), A=8 A, =8; A, =16

2-3); A=-11;, A, =-22; A, =33

41 A=-11 A =44, A, =11

ITuramasa 13

B kit Touty ¢pysHkg Y = ﬁ Mae po3puB?

X=00

x=1

x=0

X=-1

Turamas 14

o . . li xZ _7x+10
€ KOPUCTYIOUUCh npaBwioM Jlomrans, 3Hauru rpanuigo M —————

X—5 X2 —9%+20
—2

25

3

-7,

12

IMurams 15

3HAWUTH TpaHULIO lim x-6

33 (He KOpUCTYIOUYHUCh MpaBWwiIoM Jlomirarns)
X—6 -

N |w

w| oo

5

—17

6

ITuranusa 16

3HAUTH TPaHUIO Iim(i L)

x—>1X-1 x2
21

i
2

N W

2

-3

IMuramas 17

Kom ¢ymkiii ¢ (X) ta a5 (X), Heckinuento mani mpu X —> Xg,

HAa3UBAIOThCS €KBIBAJICHTHAMMU?

lim 4% _g
x—>xo %2 (X)




lim 2% — A ge A<oo
x—xg %2(X)

lim () _q

x—xq %2 (X)

lim %) —

x—xg %2 (X)

IMuranas 18

3uaiiru noxinHy GyHKiii Y = (5X2 — COS 2X)4

y' =8(5x% — c052x)*(5x + sin 2x)

y' = 4(5x* — cos 2x)® (L0x —sin 2x)

y'=2(5x* — cos2x)* (5 + sin 2x)

y' = 4(5x% — cos2x)”* (5x* — cos 2x)

ITuramuaa 19

3HaiiTn noxinHy HestBHO 3axanoi pynkuii X+ INy+y=0

r_ 1

y ——(“y)

y'=-2y

r_ y

Y= Tya

r_ 1

y —y—2+ﬂ
[Turannas 20

3armmcary piBHSHHS J0THYHOI Ta HopMani no kpusoi Y = f(X) y Toum

M (X0, Yo)

y—=Yo=f(X)(X=Xq); y‘Yo:—ﬁ(X—Xo)

y—Yo=f"(X)(X=X%0): Y- Yo :—ﬁXO)(X—XO)

y=f'(X)(X=Xo); y=—ﬁxo)(X—Xo)

y = F(X)(X—Xo): y=—ﬁ(x_xo)
ITuranns 21

3HalTu eKCTpeMallbHI 3HaueHHd QyHKuii Y = 2x° — % x>

Y min =-2; Y max =5

N

Ymin =737 Ymax

Ymin =05 Ymax = %
1

Ymin ==3; Ymax =

Yoin =05 Yimax = %

IMuramss 22




3
o oy o see X
3HaiiTy HaiOUIbIe Ta HaliMeHIIe 3HadeHHd (yHKIHI Y = - —

) X% 4+ 2X ma

N W

BiPBBKY [0;3]

M =5; mz—%
M=3; m=15
_92. 1
M _25, m=3
M=15 m=-2
M %; m=0

3HalTu HTerpa j(ln X)2 d—XX

1
3In3 x

In[inx|+C

In3
3 +C

2(@+Inx)® +C

3In®x+C

TTuranasa 25

3naitrn imerpan | COS° XdX

R -3
S|nx—s'”TX+C

3
—cosx+C°STX+C

sinx+§sin3x+C

COSX + cos® X + C

—cosx+%sin3x+C

ITuranuaa 27

3 I0MOMOTOI0 SIKOi MICTAHOBKH PAlliOHAJIBY€E€ThCS IHTErpall BUILY

[R(x,Vx,..., ¥x)dx?

X=t> ne S=m+...+n

S . .
X=1", 1e S — 10OYTOK NOKa3HUKIB KOPEHIB

s . . . .
X=1", ne S — HaliMeHIIe CcHIbHE KpaTHE MOKA3HUKIB KOpEHIB

t=x% e S=mM+...+n

S ; }
t =X, e S — 100YTOK NOKA3HUKIB KOPEHIB

ITuranasa 28

Yomy nopiBHioe wiomma ¢irypy, odmeskeHoi mapabomnow Y = X2, NPSIMUMH
X=1rta X=3 iBiccro OX?

S =4 (xB.om.)

S =25 (xB.01.)

10




S =10 (xs.ox1.)

S =3 (xB.0n.)
S =8% (xB.011.)
[Turanns 29

1
OO6uucnuTy iHTErpat IX -e*dx
0

1
3

2
2
10,5
7
1

ITuramua 30

3HaiiTu 3aranbHuil po3s’si3ok [P ) - y’ —1-2x
y=2(x+C)?
y=3/C + 3x - 3x?2
y=1+ ceX
y=C(4-x?)
y=e*(x-2)+C

6. MeToau HABYAHHSA

Opranizaiis HaBuanHs y HY Bill Ykpainu 3a0e3nedyersbcs 3aco0aMu o€ AHAHHS

ayIUTOPHOI 1 M03aayJUTOPHOT POPM HABUAHHS, a CaMe:
- JIEKIII;
ceMiHapHu;

caMOCTiiiHa ayuTOpHa poOOTa CTY/ICHTIB;
caMOCTiiiHa MMo3aayJuTOpHA poOOTa CTYICHTIB;
KOHCYJIbTAIIIi;
KYpCOBE IIPOEKTYBaHHs (KypcoBi poOOTH);
Jns  37iiCHEHHST KOHTPOJIO 3a  SIKICTIO
BUKOPHUCTOBYIOTHCS:
- KOHTPOJIbH1 POOOTH;
IHAUBITYyaJIbHI cCIBOECIH;
KOJIOKBIYMH;
3aJIIKU;
ICIINTH,
3aXUCT KypCOBUX poOIT;

3HaHb Ta

NpaKTUYHI 3aHATTA (Ja00paToOpH1 poOOTH, Ta0OPATOPHUN MPAKTUKYM);

BMIHb CTYJICHTIB

[1ix yac BUBYEHHS TUCIUIUTIHY « Bullla MaTemMaTnka» BUKOPUCTOBYIOTh HACTYITHI

METOIA HABYAHHS:
- JIEKIII;
11



- IPAKTUYHI 3aHSTTS;

- caMOCTiifHa ayauTOpHA poOOTa CTYJCHTIB;

- CaMOCTIfHa [1033aayJUTOpHA poOOTa CTYACHTIB.

[Ipy BUBYEHH1 IUCIUIUIIHU JICKIS TPAJAMIIHHO TOCIIA€ OJHE 3 HaMOUIBII
BXKJIMBUX MICIIb Y HABYAIBHOMY IPOIIECI.

Jlexuis (mat. lektio - yuTaHHs) - 1€ CTPYHKUH, JOTIYHO 3aBEPIICHUN, HAYKOBO
OOrpyHTOBaHMM, MOCIIIOBHUN 1 CHUCTEMaTU30BAaHUN BUKJAJ IEBHOI HAYKOBOI
npoOaeMH, TEMHU YU PO3LUTY HABYAIBHOTO MPEIMETY, UTIOCTPOBAHUN 32 HEOOXITHICTIO
HAOYHICTIO Ta JEMOHCTPYBAHHSAM JOCHiAIB. JIeKIlis Mac opraHidHO MOETHYBATHUCS 3
IHIIUMHA BUJAMH HaBUYAIbHUX 3aHATh, CIYTYBaTH MIAIPYHTSM Jis MOTIHOJEHHS 1
cucTeMaTu3allli 3HaHb, sIKI HAaOyBarOThCS CTYJIEHTAaMHU y MpOIECl ayJUTOPHOI Ta
103aayIMTOPHOI HABYAJIBLHOI pOOOTH.

CydJacHa JIEKITis - 1[e TIOCBSYEHHS CITyXadiB Yy MPOIeC CyMICHOT HAyKOBOi poOOTH,
3a]Ty4eHHS 1X 0 HayKOBOi TBOPUOCTI, a HE TUIbKU MepeJaBaHHs HayKOBOTICTUHU. T oMy
XapaKTePHOI0 0COOJIUBICTIO Cy4acHOi nexirii Mae OyTH AisUIbHICHA OCHOBA, SIKA 03HAYAE
HE MEXaHIYHEe MO€IHAHHS MABUIBHOCTI BUKJAJada 1 CTyJeHTa, a Mepll 3a Bce iX
B3a€EMO/III0 Y CYMICHOMY HaBYaJIbHOMY MOIIYIIL

Jlek1ist moBUHHA 3a0€3MeYyBaTH:

- HayKOBUH BUKJIaJ] BEJIMKOTO 00'€My YITKO CHCTEMAaTU30BAHOI 1 KOHIIEHTPOBAHOI,
METOJIMYHO TPAMOTHO OIMpPalbOBAHOI Cy4yaCHOI HAYKOBOI 1H(popMaIlii;

- JI0OKa30BICTh 1 ApTYMEHTOBAHICTh CYy/I’KEHb;

- IOCTATHIO KUTBKICTh (DaKTIB, apTyMEHTIB, TPUKIA/IB, TEKCTIB YU JOKYMEHTIB, SIKi
MIATBEPIKYIOTh OCHOBHI T€3U JICKIIIL;

- SICHICTb, JIOTTYHICTH 1 JJAKOHIYHICTh BUKJIAAY 1HOOpMAIILii;

- aKTHBAIlll0 HaBYAJbHO-MI3HABAIBHOI IIUTBHOCTI CIyXadiB PI3HOMAaHITHUMH
3aco0aMu;

- YiTKE€ OKpPECIICHHS KOJIa 3aluTaHb JJi1 CaMOCTIHHOTO OIpAalOBaHHS 3
MOCUJIAaHHSAM Ha JiKepena iHopmMallii;

- aHaJI3 PI3HUX MOMIISIIB HA BUPIIICHHS TOCTaBIEHUX MPOOIIEeM;

- HaJJaHHS CTYACHTaM MOXJTMBOCTI CITyXaTH, OCMUCITIOBATH 1 HOTYBaTH OTPUMAaHY
1H(pOopMaIlio;

- BCTAHOBJICHHSI KOHTaKTy 3 ayJuTOpi€l0 Ta 3a0e3neyeHHs €(PEeKTHBHOTO
3BOPOTHOTO 3B'SI3KY;

- TIEJIarOTIYHO JOIUIbHE BUKOPUCTAHHS PI3HOMAHITHUX 3aCO0IB HAOYHOCTI;

- IEJaroriyHy 3aBEPIICHICTD (TOBHE BUCBITICHHS HAYKOBO1 MPOOJIEMH YK TEMU 3
JIOTIYHUMU BUCHOBKAMH).

[IpakTuuni 3auaTTs (Tpel. prakticos - AisibHUIN) - popMa HaBYAIBHOTO 3aHSATTS,
Ha SIKOMY MEAaror Opra’izye JeTajibHUN pO3MJIA] CTYyIEHTAMU OKPEMUX TEOPETUUHUX
MOJIOKEHb HABYAJIbHOI JUCUMIUIIHMA 1 OpMye€ YMIHHS 1 HABUYKH X MPAKTUYHOIO
3aCTOCYBaHHS IUISIXOM BUKOHAHHS BIAMOBITHO MOCTABJICHUX 3aBllaHb. Y CTPYKTYpi
MPAKTUYHOTO 3aHATTS JOMIHY€E CaMOCTIifHA poOOTa CTY/ICHTIB.

[lepenik TeM NpPaKTUYHHX 3aHITh BHU3HAYAETHCS POOOYOI0 HABYAIHHOIO
nporpamoro AucuuILniHy. [IpaBuiibHO OpraHi3oBaH1 IPaKTUIH1 3aHATTS MAlOTh Ba)KIIUBE
BUXOBHE Ta TPAKTUYHE 3HaYEHHS (Peai3yI0Th U IAKTHYHU I IPUHITUII 3B'S3KYy Teopii 3
MPAKTUKOIO) 1 OPIEHTOBAaH1 HA BUPIIIEHHS HACTYITHUX 3aBJaHb:
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- MorIMOJIEHHS, 3aKPIMJICHHS 1 KOHKPETHU3allil0 3HaHb, OTPUMAaHUX Ha JICKIISX 1 B

MPOIIEC] CAMOCTIMHOI pOOOTH;
dbopMyBaHHS TMPAKTUYHUX YMIHb 1 HAaBUYOK, HEOOXIAHMX B MailOyTHii
npodecCiiiHii ASTbHOCTI;

- PO3BUTKY YMIHb CIIOCTEPIraTH Ta MOSICHIOBATH SIBUINA, 1110 BUBYAIOTHCS;

- PO3BUTKY CaMOCTIHHOCTI TOIIIO.

Koncynbrattii - ¢opma HaBUaHHS, Y MPOIEC] SIKOT CTYJEHT OTPUMY€E BIIMOBIAL HA
KOHKPETH1 3aluTaHHs a00 TOSCHEHHS CKJIATHUX MJIs CAMOCTIHHOTO OCMHCIICHHS
npobneM. KoHcynbTanii MOXyTh OyTH IHAUBIIyadlbHUMH a00 TPYHOBUMH, IO
MPOBOAATHCS TIEPE] MOJYJIBHOIO KOHTPOJBHOI POOOTOI0, 3aTIKOM YH ICTIHTOM.
[IpaBuJIbHO OpraHi30BaHa KOHCYJIbTAlllsl JOTIOMArae CTyJeHTaM MoA0JIaTH TPYIHOIII],
SK1 BAHUKJIM TIPU CAaMOCTIHHOMY OIpallfoBaHH1 MaTepiaiy. KoHCynbTyBaHHS BeJbMU
KOPHCHE 1 JIUIsl CTYJCHTIB, SIK1 YCIIIITHO HAaBYAIOTHCS, ajie MalOTh HaAMIP MOTJIUOUTH 1
PO3MIMPUTH 3HAHHSA. [ pynoBi KOHCYJIbTAILIl TPOBOASITHCS:

a) [Ipu HeoOXiAHOCTI IeTaNBHO MpOaHaTi3yBaTH MUTAHHS, K1 OyJIM HEJOCTATHHO
BUCBITJICHI B JIEKI[ISIX a00 HA MPAKTUYHHUX 3aHATTSAX;

0) 3 MeTo JOMOMOTHM CTYyACHTaM y CaMOCTIMHIA poOOTi, pU MIArOTOBII 10
MPAKTUYHUX POOIT, MIATOTOBKHU JI0 ICTIUTY.

XapakTepHOI0 OCOONMBICTIO HAaBYaHHS y BHINIA IIKOJI € BEIUKHN OO0CAT
camocTiitHo1 pobotu cryaeHTiB (CPC). CamoctiiiHi poOOTH - 11€ PI3HOMAHITHI BUAU
IHAMBIAYaJIbHOI 1 KOJEKTUBHOI HaBYaJIbHO-MI3HABAIBHOI AISJILHOCTI CTYACHTIB, SKI
3MIMCHIOIOTHCS HUMH Ha HaBYAIBHUX 3aHATTIX a00 y MO3aayAUTOPHUM Yac 3a
3aBJIaHHSIMM BUKJIaJa4a, Il HOro KepIBHUKOM, ajie 0e3 ioro 6e3mocepeHboi y4acTi.

3rinno  "IlonokeHHST TPO OpraHizaililo HaBYaJIBLHOTO TMPOILECY Yy BHIIHUX
HaBYAJIbHUX 3aKJ1a/iax Y KpaiHu'" camocTiiiHa po00Ta € OCHOBHUM 3aCO00M OBOJIOIHHS
HaBYaJIbHUM MaTepiajioM y 4Yac, BUIBHUU Bl OOOB'SI3KOBUX HaBYAJIbHUX 3aHSATb.
Hapuaneuuii yac, BinBenenuit Ha CPC pernamentyethcs podounmu mianamu BH3 1
CKJIaJlac He MeHIe 1/3 Ta He Oulbine 2/3 3aranpbHOTO 00'€éeMy HaBYAIBHOTO Hacy
CTYJIEHTa, BIIBEJCHOTO ISl BUBYEHHS KOHKPETHOI AU CIUILIIHH.

/. ®opMH KOHTPOJIIO

KoHTpons Ta OIIHIOBaHHS HaBUYaJlbHUX JOCSATHEHb CTYJICHTIB € Ba’KIMBOIO
CKJIAJIOBOKO HABYAIIBHO - BUXOBHOIO MPOLECY Y BUILOMY HaBYAILHOMY 3aKIail.

KOHTpOJ’IB (Bl qap control) y IWMIaKTUINl BUIINOI MIKOJW CIIT PO3YMITH SK
neJaroraHu i cynpOBm, CIIOCTEPEXKEHHS 1 MEpeBIPKY YCHIIMIHOCTI HaBYaJbHO-
Mi3HABAIBHOI AiSTBHOCT1 CTY/ICHTIB.

[Tporiec KOHTPOITIO, 3MIIMCHIOBAHUN BUKJIaadeM, Iepeaodavae JeKUTbKa eTalliB:

1) mepeBipky (BUSBICHHS pPIBHA OTPUMAHUX CTYJIE€HTaMU 3HaHb, yMIHb Ta
HaBHYOK);

2) oliHIOBaHHS (BUMIPIOBAHHSI PIBHSI 3HAaHb, YMIHb 1 HABUYOK Ta MOPIBHSIHHA iX 3
MeBHUMHU CTaHJAAPTAMH, OKPECIEHUMHU BUMOTaMHU HaBYAJIBHUX ITPOTPaAM);

3) obmik ((dikcaris pe3ynapTaTiB y BUIIISIL OIIHOK, OalliB, pEUTHHTY B KypHall,
3aJIIKOBIM KHWKITL, 3ATIKOBHUX UM €K3aMEHAIIMTHUX BITOMOCTSIX).

KoHTpomiooun HaB4yalbHO-TI3HABAJIBHY JLUIBHICTH CTYJEHTIB, BHUKJIAJad
CIPSIMOBYE CBOT 3yCHJIJISl HA BUPILIEHHS HACTYITHUX 3aBJ/IaHb:
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- BUSIBJICHHS SIKOCT1 3aCBO€HHS HABYAJILHOI'O MaTepialy, CTyIIeHs BIIMOBITHOCTI
OTPUMaHUX YMIHb 1 HABUYOK IUISIM 1 3aBTaHHSAM HaBUYAJIbHOI AUCITUTLIIHH;

- BUSBIICHHS TPYAHOILIB y 3aCBOE€HHI CTyJEHTaMH HaBYaJIbHOI iH(opMalii Ta
TUTIOBUX IMMOMHJIOK 3 METOIO iX KOPEKIIil Ta YCYHEHHS;

- BU3HAUCHHS €()eKTUBHOCT1 Opra”i3aIlifHux opM, METOIB 13ac00IB HABUYAHHS;

- IIarHOCTYBaHHS PIBHS TOTOBHOCTI CTYICHTIB JIO CIIPUWHSTTS. HOBOTO MaTepiaiy.

[lemaroriunuii KOHTPOJIb BUKOHYE HACTYMHI () YHKITIi:

- HaBYaJIbHY (OCBITHIO), SIKA MOJISITA€ y TOMY, 1100 KOHTPOJIbHI 3aX0/I1 CIPUSIIN
MOTJIMOJICHHIO, PO3IMIUPEHHIO, YIOCKOHAJICHHIO Ta CHCTEMaTHU3allil 3HaHb, BMIHb Ta
HaBUYOK CTY/ICHTIB, 3a0e3IeuyBaiu 3BOPOTHIHN 3B'SI30K Y HaBYaHHI,

- IIaTHOCTUYHO - KOPUTYIOUY, CIIPSIMOBAaHY HAa BU3HAYCHHS PIBHA 3HAHb, BMIHb 1
HaBUYOK, a TaAKOX TUIIOBUX IMOMUJIOK, MPOTAJINH Ta YTPYJIHEHb Y HABYaHHI, IPUUNH
HEYCHIITHOCTI Ta 3a0e3MeUeHHs 3aX0/IIB MO iX YCYHEHHIO;

- OLIHIOBAJIbHY, SIKA TMOJSArae y 3'sCyBaHHI CTaHy 3HaHb, YMIHb 1 HABUYOK SIK
OKpEeMHX CTYJCHTIB TaK 1 akaJIeMIYHOI TPYIHU B IJIOMY, a TaKOX 3a0e3reuye OO0JIK 1
BIIKPUTICTh PE3yJbTaTIB KOHTPOJIIO, IO CHpHUs€ O00'€KTUBHOMY OI[IHIOBAHHIO Ta
KpaloMy HaBYaHHIO;

- CTUMYJIIOIOUY, IO Tepeadavae CXBaJeHHS JOCSITHYTHX CTYJICHTAMU YCITIXIB Ta
(dopMyBaHHS TO3UTHUBHOI MOTHBAIli JO HABYaHHS, CHUCTEMATHYHOI HaBYAJIbHO-
MI3HAaBAIbHOI AISUTBHOCTI, PO3BUTKY MOYYTTS BIAMOBIIAIBLHOCTI 32 il pe3yIbTaTUBHICTD;

- PO3BUBAJIbHY, KA MOJISITA€ y TOMY, 110 32 YMOB CUCTEMATUYHOT0, IE€JAroriaHo
JOLUTBHOTO KOHTPOJIIO PO3BUBAIOTHCS MaM'siTh, yBara, MUCJICHHS, YCHE Ta ITUCHMOBE
MOBJICHHSI, 3/1I0HOCTI, Mi3HABaJIbH1 IHTEPECH, AKTUBHICTh Ta CAMOCTIMHICTh CTYJCHTIB;

- BUXOBHY, CIIpSIMOBaHy Ha ()OpMyBaHHS AUCIUTLIIHOBAHOCTI, OPTaH130BAHOCTI,
BMIHb CAMOJIUCLUILTIHY, TO3UTUBHOIO CTABJICHHS 10 HAaBYaHHA, (OpMyBaHHS OTpeOU
B MOCTIAHIA CaMOOCBITI Ta CAMOBJIOCKOHAJIEHHI;

- IPOTHOCTHYHO-METOJUYHY, SIKA CTOCYEThCS SK BHKJIanada (SKUM OTpUMYy€
JOCUTh TOUYHY 1H(OpMaIIifo moa0 ePeKTUBHOCTI CBOET MISUTBHOCTI), TaK 1 CTYACHTIB,
OCKUTBKM BHOIp ONTUMAIbHOT METOJAMKH BUKJIAJaHHS, BJOCKOHAJIEHHS METOIIB
HAaBYaHHS, MOKEe CYTTE€BO BIUIMHYTH Ha KIHIEBUN pe3yJbTaT - sKICTh mpodeciitHoi
MiArOTOBKU BUMycKHUKa BH3.

8. ®opmu KOHTPOJIIO

BuKOpHUCTOBYIOTBHCS TaKl BUU KOHTPOJIIO: TTONEPEAHINA, MOTOYHUN, TEMATUYHUH,
MiJCYMKOBHH.

[Torepe a1t KOHTPOJIB 3AIMCHIOETHCS 3 METOIO BUSIBJICHHSI PIBHS MIATOTOBJICHOCTI
CTyJICHTa J10 CIPUHHSTTS HOBOTO Martepiany. Taka mepeBipka MOXe MPOBOAUTHUCS Y
BUIJISIII TECTOBUX 3aBJaHb, TUCbMOBUX KOHTPOJIBHHX poOOT, GPOHTAILHOTO yCHOTO
ONMUTYBAHHS HA IPAKTUYHUX 3aHATTSX, IHAUBIIYAIbHUX YU TPYHOBUX KOHCYJIBTALISIX.

TemaTtnuHna nepeBipka 3HAHb CHOPSMOBaHA HAa BHU3HAYEHHSI PIBHS 3aCBOEHHS
CTyJIEHTaMH{ TMEeBHOT TEMHU YH JIEKUTLKOX B3aEMOIIOB's3aHUX TeM (MoayiB). OnHUM 3
OCHOBHUX 3aBJIJaHb TEMaTUYHOI IEPEBIPKHU € CTBOPEHHS MIEPETyMOB IS OCMHUCIICHHS Ta
y3araJlbHeHHs JOCTaTHbO BEJIHUKOI 3a 00caroM HaBuyaidbHOI iH(opmari Jis
MPOBEJAEHHS TEMAaTUYHOTO KOHTPOJIIO, IKUH MOXeE 3/11CHIOBATUCS HA M1ICYMKOBOMY
ceMIHapi, KOJOKBIyMi Y B MIPOIECI MOAYIbHOI 400 TEMaTUYHOT KOHTPOJIBHOI pOOOTH,
3aBJaHHS TIOOUPAIOTHCA Ta KOHCTPYIOIOTHCS TAKUM YHMHOM, 1100 YCYHYTH €JIEMEHTHU
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BUITQJIKOBOCTI Ta O0'€KTUBHO OILIIHUTHU HaBYaJbHI JIOCATHEHHS CTYJICHTIB 3a yciMa
pPO3IaMi TEMH.

[lincyMKOBHII KOHTpPOJIb Ma€ Ha MeETI NEPEBIPKY pIBHA 3aCBOEHHS 3HAHb,
NPaKTUYHUX YMIHb Ta HAaBUYOK CTYJICHTIB 3a TPUBAIHMI MPOMDKOK 4Yacy HaBYaHHS
ceMecTp, 3a Bech mepion HaBdaHHsS y BH3. Meta mincyMKoBOTO KOHTPOJIIO 3HaHb
MOJISITa€ 'y BUSBIICHHI CTPYKTYpH 1 CUCTEMH 3HaHb CTyAeHTIB. CKIaJoB1 TaKOro
KOHTPOJIIO - CEMECTPOBUM KOHTPOJIb 1 iepkaBHa arectailisa. CTyIeHTa T0MyCKalTh JI0
M1JICYMKOBOTO KOHTPOJIIO 32 YMOBU BUKOHAHHS HUM YCIX BUAIB poOiT, nepeadadyeHunx
HaBYAJLHUM IJIAHOM Ha CEMECTp 3 IIi€l AUCIUTUTIHH.

Icniutu - cnietianbH1 3ac00U 3A1HCHEHHS MIZCYMKOBOT ITEPEBIPKH Ta OI[IHIOBAHHS
aKaJIeMIYHUX JTOCATHEHb CTYJICHTIB.

CemecTpoBuid icUT - QopMa MIICYMKOBOTO KOHTPOJIIO 3 OKPEMOi HaBYAJIbHOI
TUCITUTLIIHU 32 CEMECT), 110 CIIPSMOBaHA Ha MEPEBIPKY 3aCBOEHHS TEOPETUYHOT'O Ta
MPaKTUYHOTO MaTepiay.

[cnuTu ckimanaroTh 3a eK3aMeHaIIiHUMU OlleTaMu, 3aTBEP/PKECHUMH Kacpez[pom
Buknagau B 00OB'S3KOBOMY MOpSAAKY O3HAMOMIIIOE CTYACHTIB 31 3MICTOM
€K3aMEHAI[ITHUX TTUTaHb.

JIist 371iICHEHHST KOHTPOJIIO 32 SIKICTIO 3HaHb Ta BMIHb CTYACHTIB 3 JUCIUILIIHUA
«OCHOBM CHCTEMHOIO MIIXOAy Ta METOIAM MPUHHATTA PIICHb» BUKOPUCTOBYIOTHCS
HaCTYIH1 METOJIU KOHTPOJIIO:

- MOJIyJIbH1 TECTOBI 3aBJIaHHS;

IHIUBIAYyaJbH1 3aBIaHHS;
IHIMBITyaJIbH1 CIIIBOECIIH;
ICTIHT.

9. Po3noain 6aJjiB, siki oTpUMYIOTh cTyAeHTH. OILIHIOBaHHS 3HaHb CTYACHTA
BimOyBaeThes 3a 100-0aqbHOO MIKATIOK0 1 IEPEBOIUTHCS B HAIlIOHATBHI OI[IHKH
3rigHo 3 Tabu. 1 «IlomokeHHs nmpo exk3ameHu Ta 3aimiku y HYBIll Ykpainuy»
(Haka3 mpo yBeneHHs B 1o Bifg 27.12.2019 p. Ne 1371)

Jiis BU3HAYEHHS peUTUHTY CTyAIeHTA (CllyXaya) 13 3aCBO€HHS AUCHUILTIHU R quc (10 100
OauiB) oxepskaHuil pedTHHT 3 aTecTtarlii (10 30 6aiB) 70AAETHCS 10 PEUTUHTY CTYICHTA

. Ouinka Hamio HAJILHA
PeiTuHr cryaenra,
6 aum 3a pe3yJIbTATH CKJIAJAHHS
eK3aMeHiB 3aJIiKiB

90-100 Bigminno

74-89 MoOpe 3apaxoBaHo
60-73 3a10BiJILHO

0-59 He3anoBijibHO He 3apaxoBaHo

(cmyxaua) 3 HaB4asIbHOI po00TH Ryp (10 70 6aniB): R tuc = R up + R ar.

100.
10. MeTtoanuHe 3a0e31eYeHHs.
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1.

2.

Apnayta H.B. “MeTtoanyHi BKa3iBKU 3 BUIIOI MATEMATUKH JJIsl CTYJICHTIB, SIKi
HABYAIOTHCS 3a crneriaibHicTio 193 |, ['eonesis Ta 3emneycrtpiii ” (Yactuna 1)”
Apnayta H.B. “MeToan4Hi BKa3iBKH 3 BUIIO1 MATEMAaTHKH ISl CTYICHTIB, K1
HaBYalOThCA 3a  cnemianpHicTio 193 [ Teonme3is  Ta  3emmeycTpiil”
(TudepenmianbHe YUCICHHS)”

. Apnayta H.B. “MeToanyHi BKa3iBKH 3 BUIIIOT MATEeMAaTHKH JJI CTYJCHTIB, SIKi

HaBYaIOThCA 3a crieriaiabHicTio 193 |, I'eonesis Ta 3emueycrpiii ” (IHTerpanbHe
YHCIICHHS)”

10. PexomeHa0BaHa JiTepaTypa.

OcHoBHa JiTepaTypa

IBanoBa lO.1.. Apnayra H.B. Bumamaremaruka. [Ipaktukym. (Yactuna
nepiua). - K. : KOMITPUHT, 2017 . — 333c.

IBanoBa FO.1.. Apnayra H.B. Bumamaremaruka. [Ipaktukym. (Yactuna
apyra). - K. : KOMITPUHT, 2018 . — 445c.

Hy6oBuk B.I1., FOpuk I.1. Buma matemartuka. — K.: Buma mkona. 2004. —647c.
Cymima [.M., KoBtyH L.1., Pamuuk I[.A. Buma matematuka, 4. 1. EnemenTn
JHIAHOI 1 BeKTOpHO1 anredopu. Ananirnunareomerpis. —K.: HAY, 2003, -216c¢.
Cynima I.M., KoBtyH L.I., SIkoBenko B.M. Buma matremaruka, 4.2. Betyn 1o
MaTeMaTU4YHOTO aHan3y. JudepeHiiaabHe Ta IHTErpaibHe YUCICHHS (YHKITIHI
oxuiei 3minHoI. —K.: HAY, 2003, -297c.

Cymima [.LM., Kotyn I.1., bareuko H.I'., Hikirina [.A., fAkoBenko B.M. Bumia
MaTeMatuka. 30ipHuk 3amad. — K.: HAY, 2003, -218c.

JonaTtkoBa Jiteparypa

Cymima .M., KoBtyH 1., Hikitina [. A. [nauBinyansHi3aBaaHHs AJ1 CTYICHTIB
ixeHepHux gakynereris. — K.: HAY, 2004, 61 c.

Cymima .M., KoBtyn LI., SIxoBenko B.M., Beuopuk A.M., Pyxuno M.S1.
HaByanpHO-MEeTOOMYHUN ITOCIOHUK [UII BUBYEHHS AQUCHUAILIIHM “‘Buma
MmatemaTtuka’. Po3gut “Pamn”. —K.: HAY, 2003, 77 c.

Cynima I.M., KoBtyn LI., Ckopoxox T.A., OBuap P.®., Ocmona T.IO.
HaByanpHO-METOMMYHHUN ITOCIOHUK [UII BUBYEHHS OUCHUILIIHH. PoO3aur
“IIudepenmianbhi pisHsHHS”. —K.: HAY, 2003, 64 c.

Cymima .M., KostyH I.1., Hixitina [. A. [aauBinyansHi3aBaaHHS A1 CTYACHTIB
ixeHepuux ¢gakynbreTiB. II cemectp — K.: HAY, 2002, 25 c.

Cyniva .M., Kotyn LI, CaBuyk C.I'., SxumiB P.f. Buma matemaruka.
KowmrmiexcHiuncoa. Jlekiii ta inauBinyansHi3aBganus. — K.: HAY, 2002, 38 c.
Cymnima .M., KotyH .1, OBuap P.®., Capuyk C.I'., SAxumi P.A. ['panuns
dbyHkil. [HauBiTyanpH1 3aBIaHHS JJIS CTYACHTIB IH)KEHEPHUX (DaKyJIbTETIB. —
K.: HAY, 2002,38 c.

Cymima I[M., Kostyn II., Hikirina [.A. 3acrocyBaHHsS KpaTHUX Ta
KpuBoiHIHUX 1HTerpaiis. —K.: HAY, 2002, 44 c.
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11. Imdopmaniiini 1xepesa

1. I'pannis dyuKLin B Tourd: https://www.youtube.com/watch?v=T7iz8Saaxdk
2. oxinaa dyuki: https://www.youtube.com/watch?2v=6Vr newj98k

3. 3acrocyBanns noxigHoi: https://www.youtube.comwatch?v=1wnxKMR6acU
4, TTousarTsd nepBicHOI G VHKINI Ta HEBU3HAYEHOT'O

inTerpaina https://www.youtube.com/watch?v=YIRJqLISJ54

5. Busnauenwuii interpai: https://www.youtube.com/watch?v=ZGleHzsBRxM
6. 3acTrocyBanng inrerpana; https://www.youtube.com/watch?v=cD412U3cVVUo

7. InctutymitHuid geno3utapiii enextponnoi 6i6mioreku HYBill Ykpainu, kadenpa
BUILO1 TA NIPUKJIIAJHOI MATEMATUKHU

http://elibrary.nubip.edu.ua/view/divisions/vid24.html

8. http://www.allbest.ru/ G becriatHbie 3JIeKTPOHHBICOMOIMOTEKH: MaTEMaTHKa

9. http://www.exponenta.ru/ G OOpa3oBaTeIbHbBI MaTeMaTHUECKUN CaWT: 3aJa4d C
pELIEHUSIMA, CHOPABOYHUK [0 MATEMATUKE, KOHCYJIbTALlUU, KYpPChbl JIEKIHM,
MCETOAUYCCKUC p33pa6OTKI/I u T.II.

10. http://www.mathelp.spb.ru/ G Matepuanbl 10 BBICIICH MaTEMaTHKE B IIOMOIIb
CTYJCHTaM

11.http://www.ispu.ru/library/math/sem1/index.htm — IHTepak THBHBII KOMITBFOTEPHBIIA
yueOHuk: [Ispriu A.C., Kanyruna T.®. Beiciiasg marematuka. [lepBolii cemectp.

12. http://www.ispu.ru/library/math/sem2/index.htm — MaTepakTHBHBIA
komnbroTepHbIi yueOHuK: [Isspriu A.C., Kanyruna T.®. Breiciias matemaTtuka. Bropoit
ceMecTp.

13. http://www.ispu.ru/library/lessons/index.htm — ®unnues I1.B. Maremaruka mis
HIEKTPOMEXAHUKOB (KOHCTIEKT JIEKIIUIA B 3JIEKTPOHHOM BH/IC)
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https://elearn.nubip.edu.ua/mod/url/view.php?id=195448
https://www.youtube.com/watch?v=T7iz8Saaxdk
https://elearn.nubip.edu.ua/mod/url/view.php?id=195449
https://www.youtube.com/watch?v=6Vr_newj98k
https://elearn.nubip.edu.ua/mod/url/view.php?id=195450
https://www.youtube.com/watch?v=1wnxKMR6acU
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