


1. Onuc HaBYAJIBLHOT AMCHHUILTIHA

«Buima maTemMaTukKa
(0oenna gpopma nasuanns)

I'any3b 3HaHb, HANPAM MiATOTOBKH, clle HiAIbHICTh, 0CBITHBLO -KBaMidikaliliHMii piBeHb

OcBiTHbO-KBaJTIDIKALIHHUI PIBEHb «Dbaxanasp»

Hamnpsim miaroroBku

CrierjabHICTh 206 «Caooso — naprose 2cocnodapcmeo »
Criemamsaris

XapakTe puCTHKA HABYAIBHOI M CUMILIIHA

Bun O060B’s13K0Ba
3arajbHa KUTbKICTh TOJWH 120
Kumpkicts kpeguris ECTS 4
KitbKicTh 3MICTOBUX MOYJIIB 2
Kypcosuii poekt (podora) (3a HasIBHOCTI)

®dopMa KOHTPOITO Exzamen

Ioka3HMKH HABYAJIBLHOI JUCIHMILJIIHH JJIS Ie HHOI Ta 3204HOI ()OPM HABYAHHS

neHHa (opMa HaBYAHHS 3a04Ha opMa HABUAHHSI
Pik minroroBku (Kypc) 1
Cemectp 1
JlexmiiiHi 3aBHATTS 30 200.
[TpakTuuHi, CEMIHAPCHKI 3aHATTA 30 200.
JlaGopaTopHi 3aHATTS
CamocriiiHa poOora 60 200.
IHauBiNyabHI 3aBIAHHS
KUTbKIiCTh TIDKHEBHX ayAHTOPHUX 4 200.
TOJIMH IS IeHHOI (popMU HaBYaHHA

2. MeTa Ta 3aBAaHHA HABYAJIBLHOT TUCIUILTIHI

MeTo10 BUBUCHHS BUIOI MATEMaTUKHU € ()OPMyBaHHS OCOOMCTOCTI CTYJICHTIB,
PO3BUTOK iX IHTEJIEKTY Ta 3AI0HOCTEH 10 JTOTIYHOTO Ta aTOPUTMIYHOTO MHUCIICHHS.
3aB/IaHHs HABYAJBHOI JMCUHUILTIHMA — BUI]A MaTEMaTHKa:
® OBOJIOAIHHS OCHOBAMHU MAaT€MaTUYHOIO amapaTry, HEOOXIIHOTO IS
PO3B’A3aHHS TEOPETUUHUX 1 IPAKTUYHUX 33]1aY;
® BMIHHS CaMOCTIHO 3HAxXOJWUTH, BHUBYATH 1 3aCTOCOBYBAaTH HAyKOBY
JiTepaTypy Ta HIIl iH(OpMaIliiiHi Kepesa 1 pecypcH 3 BUILOT MATEMaTUKU;
® HaMpallOBaHHS HABUYOK 3 MATEMAaTHYHOTO JOCHTIIKEHHS MPHUKIATHUX
3aa4, a caMe BMIHHSI MEPEBECTH KOHKPETHY 3aJadyy Ha MaTeMaTU4YHY MOBY 3
HACTYIHOIO MOOY/I0BOIO 1l MATEMaTUYHOI MOAEIIL;
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® BMIHHS JOCIUDKYBAaTH MOOYJOBaHI MaTeMaTH4YH1 MOJIEIl TUX YW IHIIHUX
IPUPOJHUYUX TTPOIICCIB;

® OBOJIOJIIHHS METOJaMH OOpOOKHM 1 aHAN3Yy pe3yJbTaTiB, OTPUMAHUX MPU
JTOCITIIKEHH] pO3pPO0JICHUX MAaTEMaTHYHUX MOJICIICH.

VY pe3ynbrari BABUEHHS HABYAJIBHOI IUCHUIUIIHA CTYyACHT OBUHEH
3Hamu:
*  OCHOBM BUIIOI MaTeMAaTHKH, 10 € (yHIAMEHTOM MaTEMaTUYHOI OCBITH
€KOHOMICTA;
* ponb Ta Miclle MaTeMaTUYHUX METOMAIB B PO3B’SA3yBaHHI LLIOT HU3KH
KOHKPETHUX MPUPOAHUYMX 33]1a4.
emimu:
- chopmymoBaTH  HAWOPOCTINI TPUKIJIAAHI 3adadi 1 1moOyayBaTu
MaTeMaTHU4YH1 MOJIET peaJIbHUX 00’ €KTIB 1 MPOILIECIB, 1110 B HUX MMPOTIKAIOTh;
- po3poOWTH palioHaIbHI METOIW JOCTDKEHHS CTBOPEHUX MOJENeH,
MIPOBOJIMTH iX SIKICHE Ta KUIbKICHE JTOCIKEHHS, 30KpeMa:
- moOyayBaTH 1 MpoaHai3yBaTH CUCTEMY JIHIMHUX anreOpalyHUX PIBHSHB,
BHOpaTH palliOHAIbHUI METOJ1 PO3B’A3KY 1 3HAUTH PO3B’SI3KHU;
- CKJIACTH aJIeKBaTHY MaTeMaTHYHY MOJEJIb MPHUKJIAIHOI 3a/1a4l Ta 3HANTH Ti
PO3B’A30K METOJIaMU MAaTEMaTUYHOTO aHaII3y;
- CKJACTH IuQepeHIliaibHe PIBHSIHHI €KOHOMIYHOTOTIPUPOIHUYOTO MPOLIECY
a00 sIBUIIA 1 pO3B’A3aTH HOTO;
Ha0yTTsi KOMIIETEHTHOCTI:
InTerpasibHa KOMIETEHTHICTH:3/IaTHICTh PO3B’sA3yBaTH CKJAIHI CIEI[lajli30BaH1
3a/a4l Ta BUPITyBaTH MPAKTUYHI MPoOIeMHu y cepl eKoIorii, OXOpOHU JOBKULIA 1
30a71aHCOBAaHOTO MPHUPOIOKOPHUCTYBaHHS, a00 y MpoIleci HaBYaHHS, M0 Iepeadaydae
3aCTOCYBaHHS OCHOBHHX T€OPId Ta METOIB HAYK MPO AOBKULIS, Ta XapaKTePU3YIOThCS
KOMIUJIEKCHICTIO 1 HEBU3HAYEHICTIO YMOB. 3araibHi komrneTreHTHOCTI KO1. 3nanns ta
PO3yMIHHS MPEeIMETHOI 00J1acTi Ta mpodeciitHol
3arajibHi KomneTeHTHOCTI (3K)
3K6. 3gaTHICTh 10 aOCTPAaKTHOTO MHCJICHHS, aHAJI3y Ta CHHTE3Y.
3K12. 3aatHicTb 10 NONIYKY, 00p0o0IeHHs Ta aHami3y H(OpMaIlii 3 pI3BHUX JKEepe.
IIporpamsi pe3yibTaTH HABYAHHA:
- [IPH2 Ilparnytu A0 camoopraHizailii Ta CaMOOCBITH.

3. Ilporpama Ta cTpyKTypa HAaBYAJIbHOI TUCIUILTiHM 1151
— MOBHOTO TEPMIHY JACHHOI (hOpMHU HaBYAHHS;

KupkicTh rogua
Ha3Bu 3MicTOBHX nenHa (opma 3aouna opma
MOAYINIB 1 TEM TIKHI | YChOTO y TOMY YHUCII yCBOTO y TOMY YHUCII
a | o | mab | g | c.p. n | o |mab | g | c.p.
1 2 3 415 6 |78 9 10|11] 12 | 13| 14

3MmicToBuii Moayab 1. Exementu miHiliHOT anreOpu. OCHOBHM MaTE€MaTHYHOTO aHAIBY
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Tema 1. Bi3naunuku
2-10 1 3-TO MOPSAIKY:
O3HAYCHHS, BJIACTUBO-
CTi, METOIM OOYHCIIEH-
Hi. BiBHaunmky N -

TIOPSIAKY.

Tema 2.. MaTpuwii:
O3HAYCHHS, JIHIMHI
onepauii. OOepHeHa

MaTpHLS.

Tema 3. CJIAP Ta ix
pO3B’sI3yBaHHS 3a
npaBwioM Kpamepa.
Matpuynuil 3ammc
CJIAP Ta MmaTpuyHHit
METOJ] PO3B’SI3yBaHH:
CJIAP.

Tema 4 . OyHkIs
O3HAYCHHs, 00JIACTh
Bu3HaueHHs1. CriocoOu
3anannst. O0epHeHi,
CKJIaJICHI, TIAPHI,
HEeTapHi, NepioANIHI
¢ynskmii.  Ememenraphi

¢dyHkii, nmodymoBa ix
rpadikiB

Tema 5. ['panus
¢byHKIIT y TOUL.
OCHOBHI T€OpPEeMHU TPO
rpanmy TexHi-ka
3HAXOKCHHSI THIIO-
BUX TPaHHUIIb.

Tema 6. [-aTall-ra
BXKJIMBI TpaHUIL, iX
3actocyBaHnHs.. MKP
Nel.

Pa3zowm 3a 3micToBAM
Mozayiem 1

48

12

12

24

3MmicToBHit MOayib 2. OcHOBH JuepeHIaIbHOTO

1 IHTErpaJILHOTO

YHUCJICHHA

yHKIu

O HI€T 3MIHHOI

Tema 7. [ToxigHa
®O3. Texnika
nr(epeHIIO-BaHHI.
Ta0i HoXigHUX. .
IToximHa CKIaaeHOI,
00€pHEHOI, HEesIBHO
3aaHoi (PyHKIIIL
Jlorapudmiane
nudepeHIitoBaHH.

7-8

16

4

]
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Tema 8 [ludepentna: 9 8 2|2 4
O3HAYCHHS, BJIACTUBO-
CTi, Oro 3acTOCyBaHHS
10 HAOJIIDKEHMX
o0umciens. [Toximm

BHIIIMX TIOPSIIKIB.

Tema 9. JlocaimxeHHs 10 8 2 |2 4

GyHKIII Ha MPOMDKKU
3pOCTaHHS 1 CTaJaHH,
EKCTPEMYM . Ha

ONYKJICTh 1 YTHYTICTb,

3HAXO/KEHHS
ACHUMIITOT.

Tema .10 IToBHe 11 8 2 |2 4
JOCTIIKEeHHS (QYHKIIT

Tema 11. O3HaueHHs 12 8 2|2 4

NIEPBICHOI Ta HEBU3HA-
YEHOI'0 IHTeTpaa.
BrnactuBocTi
iHTerpamiB. TaOmus
HTEerpaIiB.

Tema 12 OcHoBHI 13 8 2|2 4
METOH IHTeTPYBaHHS:
Oe3nocepeHpO 3a
TaOJIMICI0, YaCTHHAMH
Ta 3aMiHa 3MIHHOI (71Ba
THIIN).

Tema 13. Biznauenuit 14 8 2 |2 4
IHTeTpal: O3HAYCHHS,

OCHOBHI BJIACTHBOCTI,

obuuncienns. Teopema
Hprorona-JlenOauMIs.

3acTocyBaHHsA

BU3HAYCHOT'O IHTErpa-
nma. MKP Ne2

Tema 14. JIP. OcHoBHi 15 8 2 |2 4
mosATTs. JIP 3
BIIOKPEMJTIOBAaHUM U
3MIHHUMU., OJXHOPIIHI
Ta miHifHl. I[P 2
MOPSIAKY 31 CTAMMU

Koe(ieHTamMu

Pa3oM 3a 3MicTOBMM 72 18 | 18 36
MoayJaem 2

Vcporo rogua 120 30 [ 30 60

4. TeMHu NPAKTUYHUX 3AHATH

Tema 1. BizHaunuku 2-10 1 3-T0 HOPAKY: O3HAYEHHS, BJIACTUBO-CTi, METOAH OOYUCIICH-HSI.
Bm3HauHuKH N - OPSAIKY.




Tema 2. MaTpuii: o3Ha4YeHHs, JHIHHI oneparyi. OOepHeHa MaTpHIIS. 2
Tema 3. CJIAP Ta ix po3p’s3yBanHs 3a npaBwioM Kpamepa. Matpuunmii 3armmic CJIAP ta 2
MaTpuaHuii MeTon po3B’sizyBanHs CJIAP.
Tema 4 . Oyskiis: o3Ha4YeHHs, 00MacTh Bm3HaueHHs. CriocoOu 3ananns. OOepHEeHl, CKiIaJIeHi, 2
MapHi, HemapHi, nepiogmuHi ¢yHkuii. Enemenraphi ¢yskiii, nodyaoBa iX rpagikiB
Tema5. I'pannit ¢yskuii y Touri. OCHOBHI Te€opeMH Mpo rpaHuill TexHi-ka 3HaAXOKEHH 2
THIO-BUX TPAHHUIIp.
Tema 6. [-aTall-ra BaxkimBi rpanmi, ix 3actocyBaHHsi.. MKP Nel. 2
Tema 7. [Toxigna ®O3. Texnika nudepenmiro-anns. TaOmig noximuux.. [loxinHa 4
CKJIaJIeHOI, 0OEpHEHOI, HesiBHO 3ajaHoi pyHkiil. Jlorapupmiuae nudepeHIitoBaHHs.
Tema 8 [ludepeHiian: o3HAYEHHS, BIACTUBOCTI, HOro0 3aCTOCYBaHHS 10 HAODKEHHX 2
ob0uucyieHp. [ToximHi BUIMX MOPSIKIB.
Tema 9. Jlocmimkenns (yHKIii Ha POMDKKH 3POCTAHHS 1 CTIaJaHHS, EKCTPEMYM . Ha 2
ONYKJIICTh 1 YTHYTICTh, 3HAXO/KEHHSI aCUMIMTOT.
Tema 10. [ToBHe gocmimkeHEs (YHKINT 2
Tema 11. O3naueHHs MepBiCHOI Ta HEBU3HA-YEHOTO iHTErpasia. BracTuBOCTI HTErpaIiB. 2
Tabmg iHTETpastis.
Tema 12. OcHOBHI METOIM IHTETPYBaHHI: O€3MOCEPEIHLO 3a TAOJHMIICI0, YaCTHHAMHU Ta 3aMiHa 2
3MIHHOI (JIBa THIN).
Tema 13. BuzHaueHuii iHTErpasl: 03HAYECHHS, OCHOBHI BJIACTHBOCTI, 0OuYMcIeHHs. Teopema 2
Herorona-Jleionmig. 3acTocyBaHHsS BH3HaueHOro iHrerpa-ia. MKP Ne2
Tema 14. JIP. OcHoBHi nowsTTs. /[P 3 Bi1OKpeMIIIOBaHUMH 3MIHHUMH., OJHOPYIHI Ta JIHIAHL 2
JIP 2 mopsigky 3i cTammMu Koedile HraMu

Temu caMocCTiiHHX PoOiT
Tema 1. CJIAP taix po3p’s3yBanns 3a npaBwioM Kpamepa. Matpuanmii 3ammc CJIAP ta 2
MaTpuaHuii MeTon po3B’sizyBanHs CJIAP.
Tema 2. I'pannist ¢yskmii y Touni. OCHOBHI Te€OopeMH Mpo rpaHuil TexHi-ka 3HaXOIKESHH 2
THIO-BUX TPAHHUIIb.
Tema 3. [ToBre nocmimkeHHs (QYHKIIT 2
Tema 4. BuzHaueHuii HTErpajl: 03HAYCHHS, OCHOBHI BJIACTHUBOCTI, 0O4YMCIeHHS. TeopeMa 2
Herorona-Jleionmig. 3acTocyBaHHsS BH3HaueHOro iHTerpa-ia. MKP Ne2

5. KOHTpPOJIbHIi NUTAaHHS, KOMIUIEKTH TECTiB /IS BHU3HAYEHHSI PIBHA

3ACBOCHHA 3HAHDb CTy)IeHTaMI/I.
TTuranss 1

3a K010 POpMYJIOK O0UYHUCITIOETHCS BiICTaHb d bk 1BOMa TOuKaMM

A(X1, Yy) ta B(X,Y,)?

d=(X + %)%+ (¥ +Y,)?

d=X X +Y;-Y;

d=X -y +X-Y;

d =04 = %,)? + (Y1 — ¥2)°

d:\/xl'x2+y1'y2

Iluranusa 2

| Slkuit BUIIISH Mae PIBHSAHHA TPSIMOI 3 KyTOBMM KO€(ilie HToM ?
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Ax+By+C=0

y=kx+Db

=1 _ X=X
Yo—YV1 Xo—X

Y= Yo =k(X—Xp)

X ¥ _
a+b_1

ITuranmusa 3

Slke piBHAHEA Ma€ npsMa, wo npoxoants vepes Toukn A(—13) Ta B(2;5) ?

X+2y+2=0

y=-5X+7

5x+y-11=0

3Xx+4y-14=0

2x—-3y+11=0

ITuraums 4

SIka npsima mae piBpsaEs X =07

[Ipsima, 110 MPOXOIUTH Yepe3 MOYaTOK KOOPAUHAT

[Ipsima, 110 JIEKKUTH HA OCi Oy

IIpsimMa, mo mapanenssa oci OX

[psima, wo napanensa oci Oy

Ipsima, mo sexurs Ha oci OX

Iluranns 5

SIKi yMOBH mapasieIbHOCT] Ta NEPIeHANKYIIPHOCT1 JBOX MPAMUX?

=L k=—k

k1:k2; kZZ—%

kl+k2 :1, k2:k_];|_

kz—k]_:l; k2:_k_11
[Muranns 6

2 2
Ski koopnuHaTH (OKYCIB y eJinca X+ yT =17

16
R (-24/3:0), F,(2+/3;0)

F (—4,0), F,(4;0)

F(—/5:0), F,(+/5,0)

F.(3,0), F,(=3;0)

F (-6:0), F, (6;0)

ITuranng 7

Slka cucteMa JIHIMHUX anreOpaiuHuX pIBHSAHb HA3MBAETHCS OJXHOPITHOIO?

Cucrema, y AKoi rojloBHM Bu3HAYHHUK = 0

Cuctema, y sIKoi BCi BUTbHI ujieHd = 0

Cucrema, y sikoi rojloBHud BM3HauyHUK # 0

Cucrema, y sikoi BC1 BUIbHI ujieHn # 0




| Cucrema, sixa Ma€e HyJIbOBHI PO3B’ 30K

[Inranss 8
Komi omepamist Muoxkenns mMatpus Ay Ta B, HeMoxmBa?
Skmo N=S
Sxkmo M=S
Sxkmo N#S
Axmo N#Tr
SJkmo M#S
[Turanss 9
1 2 O
O6uuciury BusHauHMK Tpethoro nopaaky A=|0 1 3.
5 0 -
30
-5
78
— 27
29

IMuranas 10

2 1 1 -1
3naiitu 106yTok Matpus A - B, axmo A= 3 , B= .

-1 4 5
6 O
4 —

6 3
-1 -8

4 5
112

2 5
3 7

IMuramst 11

Ska maTpuLs AL sasupaerscs 00EpHEHOI0 /10 AaHOI KBaJIpaTHOI MaTpULl

A?

Taka, mo A- Al=At.A=E ,ne E — onummana marpung

Taka, mo A+ Al=E

Taka, mo A+ Al=E

Taxa, mo A- AT = A_l, me AT - TPAHCIIOHOBAHSI MAaTpPULIS

ITuranaa 12

5Xx+3y =1,
2X—-y="7

Metonom Kpamepa po3B’si3aTu cuctemy {

12-2); A=-12; Ay =-24; A =24

13,4} A=10; A, =30; A, =40




L2f, A=8; A, =8 A, =16

12-3); A=-11, A, =-22; A, =33

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

IMuramas 13

B skiit Touti ¢pyskiin Y = ﬁ Mae po3pHB?

X=00
x=1
x=0
Xx=-1

ITuramaa 14

. y2_
He kopuctytounch npaBwiom Jlomirans, 3maifru rpammmo  lim X === 7x+10

X—5 X2 —9%+20
-2

25

3

-75

12

ITuramua 15

3naifr rpamgo  lim —2=5

3.3 (He xopucTyrounch npaBwioM Jlomiras)
X—>6 VX+5—

3
2

oo

3,5

—17

6

IMuramast 16

o H 1 2
3HAWTH TpaHULTO |Im(—— )
P x—>1%"1  x2-1

21

1
2

N W

2

-3

Iuranusa 17

Kom ¢ymkuii ¢ (X) ta a5 (X), Heckinmuento mani mpu X —> Xg,
HA3MBAIOThCS €KBIBAJIEHTHUMHU?

lim 4% _g

X—Xg a3 ()

lim a1 (x) =A, 1e A<
X— Xg 2(%)

lim () _q

X—Xg a3 (X)




lim 4% _
x—xg %2 (X)

IMuranas 18

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

y' =8(5x? — cos2x)> (5 + sin 2x)

y' = 4(5x* — cos2x)>(10x —sin 2x)

y' =2(5x% — cos2x)* (5 + sin 2x)

y' = 4(5x% — cos2x)* (5x* — cos 2x)

ITuramuaa 19

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

r_ 1

y ——(“y)

y'=-2y

r_ y

Y = ya

r_ 1

y —y—2+ﬁ
[Turannas 20

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

M (X0, Yo)

Y=Yo=F(X)(X=Xp): y—YO:—ﬁ(X—Xo)

y=Yo=F(X)X=%X0): Y-V Z—%XO)(X—XO)

y= f,(XO)(X_XO); y:_f'(lxo)(X_XO)
V=T X)i Y= (o)
[Turanas 21

3HalTH eKCTpeMallbHI 3HaUeHHd (QyHKIi Y = 2x% — % x>

Ymin =25 Ymax =2

2

Ymin =737 Ymax =2
Ymin =05 Yimax :%
Ymin =—35 Ymax =15
Ymin =05 Yimax = %
[Turanns 22
3HaifTy HalOUIbIIe Ta HaliMeHe 3HaYeHHs (QyHKUi Y = % — %XZ + 2X Ha
BiPBKY [0;3]
M=5; m= —%
M=3; m=15
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M=15; m=-2
M=3; m=0
IIuranua 24

3Halitu iHTerpa j(ln X)2 d—XX

1
3In3 x

In[Inx|+C

In®
3+C

2@+Inx)® +C

3In®x+C

IMuramas 25

3Halitu iHTEerpa J. cos® xdx

. a3
smx—%+c

3
—cosx+&3x+c

sinx+%sin3x+C

COSX 4+ COSS X + C

—cosx+%sin3x+C

Turanusa 27

3 I0TIOMOTOI0 SIKOi MIICTAHOBKH PAIliOHAIBYETHCS IHTETpasl BULY

[R(x,Vx,..., ¥x)dx?

X=t>, 1e S=mM+...+n

X =t° , 1e S — 100YTOK MOKA3HUKIB KOpPEHIB

S o . . .
Xx=t , 1€ S —HaNWMEHIIE CIUIbHE KpaTHC TMOKa3HUKIB KOPCHIB

t=%>,1e S=M+...+n

t =X°, ne S — 106YTOK OKA3HUKIB KOpEHIB

IMuranas 28

Yomy nopiBHioe mwioma Qirypy, ooMmexeHoi napabomnor Y = X2, NPSIMUM U
X=1Ta X=3 iBiccro OX?

S =4 (x.on.)
S=25 (xs.om.)
S =10 (xB.ox.)
S =3 (xB.0x.)

S= 8% (xB.071.)
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IMuranss 29

1
OGuucuTH iHTErpan IX -e*dx
0

1
3
2

25

10,5

7

1

IMuranss 30
3naifri 3aransHmii pose’ssok JIP y -y = 122X
y=2(c+C)’
y=3/C +3x - 3x?2
2

y=1+Ce”
y=C(4-x)
y=e*(x-2)+C

6. MeToau HABYAHHSA

Oprannanis HaBuanHa y HY Bill Ykpainu 3a0e3neuyeThbes 3acobamMu o€ THaAHHS
ayIUTOPHOI 1 M03aayJUTOPHOT POPM HABUAHHS, a CaMe:

- JIEKIII;

ceMiHapHu;
NpaKTUYH1 3aHATTSA (J1a00paTOpHi poOOTH, TAO0OPATOPHUN TPAKTUKYM);
CaMOCTIlHa ayJIMTOpHa poOOTa CTYJACHTIB;
caMOCTIiiiHa MM03aayJUTOpHA poOOTa CTYACHTIB;
KOHCYJIbTAIIIi;
KypCOBE MPOEKTYyBaHHS (KypcoBi poOOTH);

JUist  3miiCHEHHST KOHTPOJIIO 3a SKICTIO 3HaHb Ta BMIHb CTYACHTIB
BUKOPHUCTOBYIOTHCS:

- KOHTPOJIbH1 POOOTH;
IHAUBITyaJIbHI crIiBOECIH;
KOJIOKBIYMH;
3QJTIKH;
ICIINTH,

- 3aXUCT KYpCOBHUX POOIT;

[1ix yac BUBYEHHS AUCIUIUTIHY « Bullla MaTeMaTHKa» BUKOPUCTOBYIOTh HACTYITHI
METOAN HaBYAHHS:

- JIEKILI,

- IPAKTUYHI 3aHSTTS;

- caMOCTIifHa ayAuTOpHA poOOTa CTY/IEHTIB;

- CaMOCTIifHa M03aayJUTOpHA poOOTa CTYACHTIB.
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[Ipy BUBYEHH1 IUCIUIUIIHU JIEKIs TPagulliiHO IOCIAa€ OJHE 3 HaMOUIbII
BXKJIMBUX MICIIb Y HABYAJIBHOMY IMPOIIECI.

Jlexuis (nat. lektio - yuTaHHs) - 1€ CTPYHKUH, JOTIYHO 3aBEpUICHUN, HAYKOBO
OOrpyHTOBaHMM, TOCIIIOBHUN 1 CHCTEMAaTH30BAaHWN BUKJAJ IEBHOI HayKOBOI
npoOIeMu, TEMH Y1 PO3LUTY HABYAIBHOTO TIPEAMETY, UTFOCTPOBAHUM 32 HEOOXITHICTIO
HAOYHICTIO Ta JEMOHCTPYBAaHHSM JOCHIIIB. JIEKIlisl Mac OpraHiuHO MOETHYBATUCS 3
IHIIUMHA BUJAMH HaBYAJIbHUX 3aHATh, CIYTYBaTH HIAIPYHTSM JJis MOTIHOJIEHHS 1
cUCTeMaTu3allli 3HaHb, sIKI HaOyBalOThCS CTYJEHTAaMH Yy MpOIEC ayJUTOPHOI Ta
03aay M TOPHOT HABYAJILHOI pOOOTH.

CydJacHa JIeKIIis - I1e TOCBSYSHHS CIyXadiB y MPOIEC CyMICHOT HAyKOBO1 poOOTH,
3ally4eHHs 1X 0 HayKOBOi TBOPUOCTI, a HE TUIbKH MepejaBaHHs HayKOBO1 ICTUHU. T oMy
XapaKTEPHOIO OCOOIMBICTIO Cy4acHOI JIEKITIi Ma€e OyTH JisUTbHICHA OCHOBA, SIKa O3HAYA€
HE MEXaHIYHE MOE€HAaHHS ALUIBHOCTI BUKIajadya 1 CTYJEHTA, a MepIl 3a BcCe iX
B3a€EMOJIII0 Y CYMICHOMY HaBYaJIbHOMY ITOIIIYIII.

Jlex1iis moBUHHA 3a0€3M€4YyBaTH:

- HayKOBUH BUKJIaJ] BEJIMKOTO 00'€My YITKO CHCTEMAaTU30BaHOI 1 KOHI[EHTPOBAHOI,
METOANYHO TPAMOTHO OIpallbOBaHOI Cy4aCHOI HayKOBOI 1H(OpMAILI;

- JI0OKa30BICTh 1 ApTYMEHTOBAHICTh CYJIKEHb;

- IOCTaTHIO KUIBKICTh (DaKTIB, apryMEHTIB, TPUKIA/IB, TEKCTIB YU JOKYMEHTIB, SIKi
MIATBEP/HKYIOTh OCHOBHI TE€3H JICKIII,

- SICHICTb, JIOTTYHICTb 1 JJAKOHIUHICTh BUKJIAIY H(pOpMaIlii,

- aKTHUBAIlll0 HABYAJIBHO-MI3HABAILHOI IISTIBHOCTI CIyXaydiB PI3HOMAHITHUMHU
3acobamu;

- YiTKE€ OKpPECIICHHS KOJIa 3aluTaHb JJi1 CaMOCTIHHOTO OIpAalIOBaHHS 3
MOCUJIaHHSAM Ha Jikepena iHopmMallii;

- aHAJT3 PIBHUX TOMISAIB Ha BUPIIICHHS MTOCTaBICHUX ITPOOIIEM;

- HaJJaHHS CTYACHTaM MOXJIUBOCTI CITyXaTH, OCMUCIIIOBATH 1 HOTYBaTH OTPUMAaHy
iH( opMaIrio;

- BCTAHOBJICHHSI KOHTaKTy 3 ayJUTOpi€l0 Ta 3a0e3neyeHHs] e(PEeKTUBHOIO
3BOPOTHOTIO 3B'SI3KY;

- TIEIaroTT4HO JOIUTbHE BUKOPUCTAHHS PI3HOMAHITHUX 3aCO0IB HAOYHOCTI;

- TIeJIarOTTYHY 3aBEPIICHICTD (TOBHE BUCBITIICHHSI HAYKOBOI MPOOIEMHU YU TEMHU 3
JIOTIYHUMHU BUCHOBKAMH).

[IpakTuuHi 3aHaTTs (Tpel. prakticos - AisIbHUN) - popMa HaBYAIBHOTO 3aHSATTS,
Ha SIKOMY TI€/IaroT OPraHi3ye JETAIbHUN PO3TIIS CTYJCHTAMU OKPEMUX TCOPETHIHUX
MOJIOKEHb HABYAIBHOI JUCHUIUIIHKA 1 POpMy€ YMIHHS 1 HABUYKH iX MPAKTUYHOTO
3aCTOCYBaHHS IUISIXOM BUKOHAHHS BIANOBITHO MOCTaBJICHUX 3aBJaHb. Y CTPYKTYpl
MPAKTUYHOTO 3aHATTS JIOMIHYE CAMOCTIIfHAa poOOTa CTY/ICHTIB.

[lepenik TeM NpPakTUUYHUX 3aHSTh BHU3HAYAETHCS POOOYOI0 HABYAIBHOIO
Mporpamoro AucHuILIHY. [IpaBUibHO OpraHi3oBaH1 MPAKTUYHI 3aHATTS MalOTh BAKIIUBE
BUXOBHE Ta MPAKTHYHE 3HAUCHHS (peai3yloTh TUJaKTHIHUI IPUHITUT 3B'SI3KY TEOPii 3
MPAKTUKOIO) 1 OPIEHTOBAaH1 HA BUPIIICHHS HACTYITHUX 3aBJaHb:

- MOTIMOJIEHHS, 3aKPIMJICHHS 1 KOHKPETH3allil0 3HaHb, OTPUMAHUX Ha JICKIIISX 1 B
MPOIEC] CAMOCTIMHO1T poOOTH;
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- (QopmyBaHHS TPAKTUYHUX yMIHb 1 HABUYOK, HEOOXITHUX B MaHOyTHIN
npodeciifHii ASTBHOCT;

- PO3BUTKY YMIHb CIIOCTEPIraTy Ta MOSICHIOBATH SIBUINA, 1110 BUBYAIOTHCS;

- PO3BUTKY CaMOCTIMHOCTI TOIIO.

Koncynprattii - ¢oopma HaBUaHHS, Y MPOIEC] IKOI CTYIEHT OTPUMYE BIAMOBIII HA
KOHKPETH1 3almuTaHHs a00 MOSICHEHHS CKIAAHUX JUIsl CaMOCTIHHOTO OCMHCIICHHS
npoOiem. Koucynbramii MOXyTh OyTH IHAMBiAyadbHUMU a00 TPYHOBUMH, IO
NPOBOJAATHCS TEpPEe] MOJYJIBHOIO KOHTPOJIBHOIO POOOTOI0, 3aTIKOM YH ICTIMTOM.
[IpaBUJIbHO OpraHi30BaHa KOHCYJIBTAIlIS JOTIOMArae CTyJIeHTaM MO0IaTH TPYIHOIII],
SK1 BUHUKJIM TIPU CaMOCTIHOMY OIlpaItfoBaHH1 MaTepiany. KoHCynbTyBaHHS BETbMU
KOPHUCHE 1 Il CTYACHTIB, SIK1 YCIIIIHO HABYAIOThCS, ajie MAIOTh HaMip MOTJIMOUTH 1
PO3MIMPUTH 3HAHHS. [ pynoBi KOHCYJIbTAIIIl IPOBOISTHCS:

a) IIpu HeoOXiTHOCTI IeTAILHO ITPOAHATI3YBATH MMUTAHHS, SIK1 OyJIM HEIOCTATHBO
BHCBITJICHI B JIEKIIIAX a00 HA MPAKTHYHUX 3aHATTIX;

0) 3 MeToro JOMOMOTH CTYACHTaM Yy CaMOCTIHHIA poOOTi, MpU MIATOTOBI A0
MPaKTUYHHUX POOIT, MIATOTOBKH 10 ICIIUTY.

XapakTepHOIO OCOOJMBICTIO HABYAHHSA Yy BHIIIA IIKOJl € BEIUKHM 00csr
camocTiiiHOo1 podoTu cryneHTiB (CPC). CaMocCTiiiHi poOOTH - 11€ PI3BHOMAHITHI BUIN
IHAWBIAYaJIbHOI 1 KOJEKTUBHOI HaBYaJIbHO-ITI3HABAIBHOI AISJILHOCTI CTYACHTIB, SKI
3MIMCHIOIOTECS HUMH Ha HaBYAJIBHUX 3aHATTIX a00 y M03aayAUTOpPHHUI dYac 3a
3aBJJaHHSAMU BUKJIa/laya, MiJl HOro KepIBHUKOM, aje 0e3 ioro 6e3mocepeHbO1 y4acTI.

3rinno  "IlonokeHHST TPO OpraHizaiilo HaBYaJIBLHOTO TIPOIECY Yy BHIIHUX
HaBYAJIbHUX 3aKJ1a/iax Y KpaiHu'" camocTiiiHa po0oTa € OCHOBHHM 3aCO00M OBOJIOIHHS
HaBYAJIbHUM MaTepiajioM y 4Yac, BUIbHUN BiJ OOOB'S3KOBUX HABUYAIBHUX 3aHSATh.
Hapuanphuii yac, BinBenenuit Ha CPC pernamenTyetbest podounmu minanamu BH3 1
CKJIaJlac He MeHIle 1/3 Ta He Oulblne 2/3 3arajbHOr0 00'€eMy HaBYaJIBHOTO Hacy
CTYJIEHTa, BIIBEJACHOTO ISl BUBYEHHS KOHKPETHOI IUCIUILIIHH.

/. ®OpMHU KOHTPOJIIO

BukoprcTOBYIOTHCS TaKi BUIM KOHTPOJIIO: TTOMIEPEIHINA, TOTOYHUN, TEMAaTHYHHH,
MiJCYMKOBUH.

[TontepeHiit KOHTPOJIb 341 CHIOETHCS 3 METOIO BUSIBIICHHS PIBHS MIATOTOBJIECHOCTI
CTyJCHTa J0 CIIPUMHATTS HOBOTO MaTepiany. Taka mepeBipka MOXKE MPOBOAUTHUCS Y
BUTJIA/Il TECTOBUX 3aB/IaHb, TMCHbMOBUX KOHTPOJBHUX POOOT, GPOHTAIBLHOIO YCHOTO
ONMUTYBaHHS HA MPAKTUYHHUX 3aHATTAX, IHAUBIAYaTbHUX YU TPYITOBUX KOHCYIIbTAITISIX.

TematnuHa mepeBipka 3HaHb COPSIMOBAaHA Ha BU3HAUCHHS PIBHS 3aCBOEHHS
CTyJICHTaMH TEBHOI TEMHU YH JCKUIPKOX B3a€MOIOB'sI3aHUX TeM (MoyiB). OQHUM 3
OCHOBHUX 3aBJIJaHb TEMaTUYHOI IEPEBIPKHU € CTBOPEHHS IIEPETyMOB JJISI OCMUCIICHHS Ta
y3arajlbHeHHs JOCTaTHbO BEJIMKOI 3a 00caroM HaByaibHOI iH(opmami Jis
MPOBEJICHHS TEMAaTUYHOTO KOHTPOJIIIO, SIKHM MOKE 3IMCHIOBATHUCS Ha MiICYMKOBOMY
ceMiHapi, KOJIOKBlyMi YU B MIPOIIECi MOAYIBHOI 200 TEMaTUYHOI KOHTPOJIBHOT pOOOTH,
3aBJaHHS TOOUPAIOTHCSA Ta KOHCTPYIOIOTHCSA TaKUM YHMHOM, 100 YCYHYTH €IEMEHTHU
BUIIAJIKOBOCTI Ta 00'€KTMBHO OIIHUTH HaBYajlbHI JOCATHEHHS CTYACHTIB 3a yciMa
pPO3JIUIaMHU TEMH.
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[lincyMKOBHI1 KOHTpOJIb Ma€ Ha METI MEpPEeBIPKY pIBHS 3aCBOEHHS 3HaHb,
NPaKTUYHUX YMIHb T4 HaBUYOK CTYJCHTIB 3a TPUBAJUN MPOMDKOK Yacy HaBYAHHS
ceMecTp, 3a Bech mnepioj HaBuanHs y BH3. Mera mincyMKoBOro KOHTPOIIO 3HaHb
MoJIATa€E y BUSBJIECHHI CTPYKTYpU 1 CHUCTEeMH 3HaHb CTyAeHTiB. CKJaJloBI TakoTro
KOHTPOJITIO - CEMECTPOBUHM KOHTPOJIb 1 iepkaBHa arectailia. CTyIeHTa T0MyCKaloTh JI0
MJICYMKOBOTO KOHTPOJIIO 32 YMOBU BUKOHAHHS HUM YCIX BUAIB poOiT, nepeadadyeHux
HaBYAJIbHUM IJIAHOM Ha CEMECTP 3 I[I€1 TUCIUTLIIHY.

Icniutu - cnewianpHi 3ac00U 31CHEHHS MIACYMKOBOI IEPEBIPKU Ta OL[IHIOBAHHS
aKaJIeMIYHUX JIOCSTHEHb CTY/ICHTIB.

CemecTtpoBuii icnuT - (opMa MiICYMKOBOTO KOHTPOJIIO 3 OKPEMOi HaBYAIbHOI
JUCIUILIIHU 32 CEMECT), 110 CIPSIMOBaHA Ha MEPEBIPKY 3aCBOEHHS TEOPETUYHOIO Ta
MPaKTUYHOTO MaTepiany.

IcniuTy ckamaroTh 3a eK3aMeHaIIHUMU OUTeTaMu, 3aTBEPKEHUMU KadeIporo.
Buknagau B 00O0B'S3KOBOMY MOPSAKY O3HAMOMIIIOE CTYACHTIB 31 3MICTOM
eK3aMeHaI[IHHUX MTUTaHb.

J7ist 3iiCHEHHSI KOHTPOJIIO 3a SKICTIO 3HAHb Ta BMIHb CTYJICHTIB 3 JUCHHILIIHU
«OCHOBM CHCTEMHOIO MIIXOAYy Ta METOAU MPUNHATTS PIIIEHB» BUKOPHUCTOBYIOTHCS
HACTYITHI METOJIU KOHTPOJIIO:

MOJIyJIbH1 TECTOB1 3aBIaHHS;
IHAUBIAYaJbH1 3aB/IaHHS;
IHAUBITYyaJIbHI cIIBOECIH;
ICTTHT.

8/ Po3moain 6ajiB, sAKi oTpUMYIOTH cTydeHTH. OILIHIOBAHHS 3HAHb CTYJCHTA
BinOyBaeTbest 3a 100-0abHOIO TIKAJIOK 1 TMEPEBOAUTHCA B HAIIOHAJIBHI OIIHKHU
3rinHo 3 Ta0n. 1 «Ilonoxenns mpo ex3amenu Ta 3aimiku y HYBIIl Ykpainu» (Haka3
po yBeaeHHs B 1iro Bix 26.04.2023 p. Ne 8)

. Ouinka Hanio HAJIbHA
PelTuHr cTyaeHTa,
6o 3a pe3yJbTaTH CKJIAJAAHHS
eK3aMeHiB 3aJIiKiB

90-100 Bigminno

74-89 HoOpe 3apaxoBaHo
60-73 3a10 BiJILHO

0-59 He3anoBinbHo He 3apaxoBano

Jliis BU3HAYEHHS peUTHUHTY CTY/IeHTa (CllyXaya) 13 3aCBO€HHS AUCIUILTIHU R quc (10 100
OastiB) ojiepKaHu i peUTHHT 3 atecTallii (10 30 6aTiB) 101a€THCS 10 PEUTUHTY CTyACHTA
(cnyxaua) 3 HaB4aIbHOI p000TH Ryp (10 70 6aniB): R juc = R up + R ar.

9. Metoanune 3a0e3MeYeHHS.
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1. I'panuns dyvuki B Touwi: https://www.youtube.com/watch?v=T7iz8Saaxdk
2. oxinga @yukui: https://www.youtube.com/watch?v=6Vr newj98k

3. 3acrocyBanns noxiguoi: https://www.youtube.com/watch?v=1wnxKMR6acU
4, TToHgaTTd 1IEPBICHOIT D VHKINI TA HEBU3HAYEHOTO

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

5. Busznauenuii interpain: https://www.youtube.com/watch?v=ZGleHzsBRxM
6. 3acTrocyBanHs iHTerpaia; https://www.youtube.com/watch?v=cD412U3cVVUo

7. InctutymiiHuid geno3utapiii enextponHoi 6i6mioreku HYBill Ykpainu, kadeapa
BUILIO] Ta MPUKJIAIHOI MATEMaTUKHU

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