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Beryn

AHoTAaLA

Hapuanbna pucimminina "Buma wmarematuka [" € opHiero 13 CKiIagoBUX
KOMIUIEKCHOI MIATOTOBKH 3100yBauiB mepuioro (6akamnaBpChKOro) piBHA BHIIO]
OCBITH TaTy3i 3HaHb 14 "EnexkTpuuna iHxeHepis " crenianbHocTi 142 "EnepreTuune
MaIIMHOOYIyBaHHs" OCBITHBOI IIporpaMu "JIBUTYHH BHYTPILITHBOTO 3TOPSIHHS'".

Bona € TeopeTMYHOIO OCHOBOK MaHWOyTHHOT mpodeciiiHoi AISIBHOCTI Ta
OMaHyBaHHS HaBUYOK, HEOOXIJTHUX IJIsi MOJAIbIIOro HaBuaHHd. [i yac BUBYEHHS
AUCLMIUTIHU Y CTYIEHTIB (POPMYETHCS CHCTEMa TEOPETUYHUX 3HAHBb 1 MPAKTHYHUX
HAaBUYOK 3 MUTaHb CaMOOPTraHi3ailii CTyJIeHTa B OCBITHbOMY CEPEOBHIII, OCBITHBOT
TISTBHOCTI Yy 3aKjaAl BWINOI OCBITH Ta CTBOPEHHI I1HAMBIMYaJbHOI OCBITHHOI
TpaekTopii. OmaHyBaHHS KypCcy 03HAMOMITIOE CTYACHTIB 3 TPUHOMaMHU TOCIIPKSHHS 1
pO3B’s3yBaHHS MaTeMaTUYHO (pOpMaJi30BAHMX 3a/1ay, Crpusie JOPMyBaHHIO HABUYOK
JIOTIYHOTO Ta aJIrOPUTMIYHOTO MHUCIEHHS, 3a0e3nedye OBOJIOAIHHS CTYJIEHTaMH
OCHOBHMMH MAaTE€MaTUYHUMHU METOJaMH, HEOOXITHUMHM JJIsi aHAJI3y 1 MOJEIIOBAHHSA
MpOLECIB Ta SBUII B MPOIECI MOLIYKY ONTHUMAJbHUX pillleHb, BUOOPY HaMKpamux
croco0iB X peasizailii, a TOMy € BArOMOIO CKJIaJ0BOIO y MiATOTOBII (paxiBIIiB.

Kuaro4oBi cjioBa: Maremaruka, CHCTEMH pIBHSHb, BEKTOPH, AaHaJIITHYHA
reoMeTpisi, (QyHKIis, rpaHunsd ¢QyHKIl, OOXigHA, 1HTErpai, audepeHIiatbHi

PIBHSIHHS, PsJIA, HAOTUKEH1 O0YMCIICHHS.



Abstract

The discipline "Higher Mathematics [" is one of the components of
comprehensive training of applicants for the first (bachelor's) level of higher

education in the field of knowledge 14 "Electric Engineering " specialty 142
"Energetic machine-building " educational program "Internal combustion engines".

It is a theoretical basis for future professional activities and the acquisition of
skills necessary for further study. During the study of the discipline students form a
system of theoretical knowledge and practical skills on the main issues of student
self-organization in the educational environment, educational activities in higher
education and the creation of an individual educational trajectory. Mastering the
course acquaints students with the methods of research and solving mathematically
formalized problems, promotes the formation of skills of logical and algorithmic
thinking, provides students with basic mathematical methods needed to analyze and
model processes and phenomena in the process of finding optimal solutions, choosing
the best ways to implement them; therefore it is an important component in the
training of specialists.

Key words: mathematics, systems of equations, vectors, analytical geometry,

function, function boundary, derivative, integral, differential equations, series,

approximate calculations.



1. Onuc HABYAJIBLHOI TUCHUILIIHNA

Taomurs 1.1.
Onuc HaBYAJIBHOI TUCHUITiIHA
XapaKTepuCTUKA
. : . HABYAJIbHOI TUCIUILTIHA
HaitmenyBaHHs ["any3b 3HaHb, CHIEL1aTbHICTh
: : S Jlenna 3aoyHa
MOKa3HUKIB (OCBITHS Mporpama), OCBITHIN PIBEHb
dbopma dbopma
HaBYaHHS | HaBYaHHS
KinpkicTh
: OO60B’s13k0Ba
KpeauTiB — 4
: I'any3b 3HaHB: .
Moaynis — 1 " . - Pik marotoBku:
: 14 "Enexmpuuna inowcenepis
3MICTOBUX . .
. 1-i1 1-i
MOJTyJIIB — 3
Enextponnuii C
anpec PIIH/I nHa CMECTp
caiTi
VYHiBepcHTETY: 1-it 1-i
https://nuos.edu.ua/
studentu/polozhennya-
nuk/opis-opp/opp- ‘o
dviguni-vnutrishnogo- . . HeKHlI/I
zgoryannya-bakalavr/ CH@HIﬁHBHlCTB
1 n
InnuBinyansHe 142 "Enepeemuune 30 ro. 6 roy.
HayKOBO- Mauuno6yoyeanus"
JIOCITiTHE . : .
3aBIAaHHA  (He ITpakTu4Hi, ceMiHapChKi
3aNJIAHOBAHO)
OcBiTHS nporpama
Jleucynu Hympiuinb020 320pAHHA 30 rox. 6 rox.
3arajgpHa
KUIBKICTh TOJUH JlaGopartopHi
- 120
- TOJI. - TOJ.

TrxHEeBUX
TOJIVH TSt
JIeHHOi  (Qopmu
HaBYAHHS:
ayIUTOPHUX — 4;
CaMOCTIHOT
poboTu
cTyaeHTa — 4.

OCBITHI} piBEHb:
nepwiuil (baxanaepcvKuii)

Camocriitna pobota

60 rox. 108 rox.

[nauBiMyanbHI 3aBJIaHHS:
- TOJI.

Bun koHTpOIIIO:
3anik

dopma KOHTPOJIIO:
KOMOIHOBaHa




2. MeTa BUBYEHHSA HABYAJILHOI JUCHUILTIHHA

PoGoua mporpama HaBuanmpHOi aucuuiuiing "Buma marematuka [" ckianena
BIJIMOBIAHO /10 OCBITHBO-TIPOGeCciifHOI mporpaMu MiATOTOBKH 3700yBadiB IMEPIIOTro

(6akamaBpChKOTO) PiBHS BHINOI OCBiTH Tanmy3i 3HaHb 14 "Enexrtpuyna imxeHepis”

crietianbHOCTI 142 "Enepretnune mamuHoOyayBaHHS" ocBiTHROI mporpamu (OII)

"JIBUryHH BHYTpimHbOro 3ropsHas". s 3a3nadenoi OIl  gucummmina €

000B’A3KOBOIO.
Metoro BuBYeHHs AucuuiUlinkd "Buma wmatematruka [" € dopmyBaHHS Yy
CTYJIEHIB BIIOBIIHO 10 OCBITHBO-IPOQECIIHOT MPOrpaMu TaKUX KOMIIETEHTHOCTEH:
e 31aTHiCTH 3aCTOCOBYBATH 3HaHHS Yy npakTudHux cutyaiis (3K 3);
e 3HaHHA Ta PO3YMIHHA MPEIMETHOI 00JaCTI Ta PO3YMIHHS MPOoQeciiiHOl
nistibHOCTI (3K 4);
¢ 31aTHiCTH BUMTHUCA 1 OBOJIoAIBaTU cydyacHuMU 3HaHHsAMHU (3K 8);
¢ 31aTHiCTh 3aCTOCOBYBAaTHM CBOi 3HAHHS 1 PO3YMIHHS JUIsl BU3HAUYEHHS,
dbopMyIIIOBaHHS 1 BHUPIIICHHS 1H)KEHEPHHUX 3aBllaHb 3 BHUKOPHCTAHHSIM

MeTO/1B enekTpuyHoi imxkeHepii (PK 2).

3. IlepenymMoBH /11 BUBYEHHS TUCUHUILTIHA

[lepenymoBamMu i1 BUBYEHHS JUCIMIUIIHA € OCHOBHI TOHSTTS paHIIIe

BHBUYEHOI'O IIKUILHOTO KYypCy MaTeMAaTHUKH; ACSKI MOHATTS Ta 3aKOHU 3 Kypcy (13UKH.

4. OuikyBaHi pe3yJibTaTH HABYAHHSA

BuBueHHs HaBYANBHOI TUCIUIUIIHK Tiependadae (popMyBaHHS Ta PO3BUTOK Y
CTYJCHTIB TaKUX Pe3yJIbTaTIB HAaBYAHHS:

e 3HaHHA i po3yMiHHA MaTeMaTWKu, (i3UKH, TEIJIOMACOOOMIHY, TEXHIYHOI
TEPMOJIMHAMIKH, TiAporazoauHaMmikud, TpaHchopmallli (TepeTBOPEHHS) €Heprii,

TEXHIYHOT MEXaHIKM, KOHCTPYKLIMHHUX MarepialliB, CHCTEM aBTOMAaTH30BaHOTO



IIPOCKTYBAHHS €HEPreTUYHUX MAIllMH Ha PIBHI, HEOOXITHOMY [JIsi JIOCSATHEHHS
pe3ynbTatiB ocBITHBOI nporpamu (ITPH1);
e Po3yMiHHsI MMPOKOro MUKIAUCIUIUIIHAPHOTO KOHTEKCTY CHEI1abHOCTI

142 Enepreruune mamunooynyBanus (ITPH3).



5. IIporpama HaBYAJBHOI M CIUILTIHH

Moayas 1.
3micToBuii MoayJsb 1. JliHiiiHA Ta BEeKTOPHA ajreodpa.

Tema 1. MaTpuui Ta aii Hax HUMU

Matpuui. [dii man marpursimu. Busnaunuk matpuni. O6epuena marpuis. [1,
c.21-34], [2, c.4-20], [3, c.31-39], [4, c.6-15],[7,c.119-134], [9, c.7-11].

Tema 2. Po3B’A3yBaHHA CHCTeM JIiHITHMX PiBHSAIHb

Cuctemu miHiMHUX piBHSIHB. Teopema Kponekepa-Kanemm. Po3B’s30k
KBaJpaTHOI CUCTEMHM JIIHIMHUX pPiBHSIHL. Martpuunuii meton. @opmymu Kpamepa.
Opnopinni cucremu. [1, ¢.81-96], [2, ¢.26-36], [3, ¢.39-50], [4, c.17-25], [7, c.145-
157], 19, ¢.7-11].

Tema 3. BexTopu Ta Aii Hax HUMHA

Ckansiphi 1 BekTopH1 BennuuHu. JIiHiiHI onmepatii Haj Bektopamu. [Ipoexiis
BEKTOpa Ha Bichb. BmacTuBocTi mpoekiiii. JIiHIHHO 3alie’kHI Ta HE3aJekKHl CHUCTEMH
BekTopiB. basuc. Po3knaa Bekropa 3a 6azucom. OpToHOpMOBaHUH 0a3uC HA TUIONIMHI
1 y mpocTopi. BekTop B AekapToBiii cuctemi koopaunart. [1, ¢.3-13], [2, c.41-51], [4,
c.27-30], [5, c.13-21], [7, ¢.225-243], [9, c.11-15].

Tema 4. BekTopHuii Ta MilnaHuii 100yTOK BEKTOPiB

BekTopHuii 100yTOK ABOX BEKTOPiB, HOTO BJIIACTUBOCTI, BUPA3 y KOOPAUHATAX.
[Inoma TpUKyTHHKA, 3aJJaHOTO KOOpAWHATAaMU BeplIvH. Mimanuii 100yTOK TpbOX
BEKTOpIB, MOro BJIACTUBOCTI, BUpa3 y KoopauHatax. O0’eM TeTpaenpa, 3aJaHOTO
KoopauHatamu BepuuH. [1, c.13-21], [2, ¢.51-55], [4, ¢.30-39], [5, c.13-21], [7,
c.251-253], [9, c.11-15].

3MicToBHH MOIYJIb 2. AHAJIITUYHA TeOMeTpist

Tema 5. Jlinii HA IUIOINUHI TA IX PIBHAHHS

3amanHHs Qiryp pIBHSHHSMHU Ta HEPIBHOCTAMHU. PIBHSHHS JiHII y MOJIAPHUX
koopauHaTtax. [lapameTpuuni piBHSHHS JiHII. PiBHSHHA TIpsAMOi Ha TUIOIIMHI.
wionwHi [ 1, ¢.34-52], [2, ¢.55-71], [4, c.41-47], [7, c.335-344], [9, c.15-21].

Tema 6. Jlinii Apyroro nopsiaxky



Eninc, rinepbona, mnapabona. IX KaHOHIYHI pIBHAHHS Ta BJIACTHUBOCTI.
[Ipuknaau 3Be1eHHs PIBHSHb KPUBHUX JPYroro MOPSIKY 10 KAHOHIYHOTO BUTJSAY. |1,
c.59-81], [2, c.71-80], [7, ¢.348-356], [9, c.15-21].

Tema 7. [Ipsima Ta MJIOIIMHA B POCTOPI

PiBustHHS mpsimoi B mpoctopi. PiBHSHHS muionmHu. B3aemue posranryBaHHS
JBOX IUIOIIMH Ta JBOX MpsAMux y mpoctopi. Kyt mixk Humu. Binctanb Bifg TOUKH 10
IJIOIIMHM Ta J0 MPSAMOi Ha rtonuHi. [2, ¢.86-93], [7, ¢.373-378], [9, c.15-21].

Tema 8. IloBepxHi APyroro nopsaKy

[umiaapuuni, koHiuHi moBepxHi. Cdepa, emincoin. OaHONOPOKHUHHUH,
BOIMOPOKHUHHUH TinepOosoinu. Enintuunuii, rinepbosiunuii napadosoiau. [2, ¢.81-
86], [7, c.380-390], [9, c.15-21].

3microBuit MoayJb 3. JludepeHuiaibHe YUCTEHHS

Tema 9. I'pannus pyHKUII HeepepBHOIO APryMeHTy

YucnoBa mochifoBHICTh Ta ii rpaHund. O3Ha4YeHHsS TpPaAHUIl, T'€OMETPUYHE
TaymadeHHs. Teopemu mnpo Trpanuui. llepmia Ta gpyra BaxJIMBI TpaHUI.
OnnoctoponHi rpanuti ¢yHkiii. [4, ¢.51-67], [8, ¢.8-23], [9, c. 21-25].

Tema 10. HenepepBHicTh pyHkuii. Touku po3puBy Ta ix kiacudikamist

HenepepsHuictes QyHkuii B Toumi. Jii Hax HenepepBHUMH (YHKIIAMUA. TOUKH
po3puBy ¢yHKIii, iXx kimacudikaimis. BriacTuBoCcTi (yHKIIN, HemepepBHUX HA
BiIpI3KY. [4, ¢.51-67], [8, c.8-23], [9, 21-25].

Tema 11. Iloxinna ¢pyHkuii, npaBuia JudepeHuilOBaHHSA

3agavi, MO0 TPUBOJAATH JO TMOHATTS TOXiAHOI. O3HAYeHHS TOXIAHOI Ti
MEXaHIYHUM Ta TreoMeTpuyHuid 3MicT. OCHOBHI TmpaBwia audepeHIiFoBaHHS.
JudepeHiitoBaHHs HESIBHO 1 MapaMeTpUyHO 3aaanux GyHkiiil. [4, c.73-83], [5, c.21-
43], [8, c.23-38], [9, ¢.25-30].

Tema 12. Indepennian pyHkuii, H0oro 3acTtocyBaHHsi

Hudepenuian  ¢yHKIli, HOro TeOMETPUYHUN 3MICT Ta BJIACTUBOCTI.
3acTocyBaHHs audepeHiiana 10 HabmmxkeHnx oOuucieHb. [IpaBuno Jlomitans. [4,
c.83-90], [5, c.21-43], [8, ¢.38-48], [9, ¢.25-30].

Tema 13. ociaixxeHHs GyHKILii 3a 10MIOMOT0I0 MOXiTHOT

10



[aTEepBamIi  MOHOTOHHOCTI, €KCTpeMyMH (GyHKII. OMyKIICTh, BTHYTICTh
KpUBUX, TOYKH TMEPETUHY. ACHMITOTH, JOCHIIKEHHS Ta MmoOyaoBa rpadikiB
byukuin. [4, ¢.91-101], [5, c.21-43], [9, ¢.25-30].

Tema 14. IlonsaTTsa PpyHKUii 0araTb0X 3MiHHUX

®dynkuii 0araTb0X 3MIHHUX: O3HaU€HHS, 001acTh BU3HaueHHA. [ padik GpyHKIil
ABOX 3MiHHUX. ['panuns QyHkuii 18ox 3minHux. YactunHi noxiaHi. [5, c.21-43], [8,
c.48-571, [9, ¢.30-32].

Tema 15. In¢epenniiioBHicTh GyHKIIH 0araTb0X 3MiHHUX

[Toxigna ¢yHkiii aBox 3MiHHUX. [loBHUN mudepeHIian Ta Moro 3B’S30K 3
yacTUHHUMU Tnoxigaumu. [loxigHa ckiagaeHoi ¢yskiii. HesBui dynkimii. JJoTtnyna

IUIONIMHA Ta HOpMaib 10 moBepxHi. EkcTpemymu (yHKIIT 1BOX 3MiHHUX. [5, c.21-

431, 19, ¢.30-32].

Tabmms 5.1.
TeMaTHYHMI IJIAH HABYAJIBLHOI M CIUILIIHA
HasBu 3MicTOBUX MOJTYJIIB 1 TEM KinpkicTs roauu
JIeHHa opma 3a04Ha opma
y TOMY YHCIi y TOMY YHCIi

o o

= =

S g g o S | B £ g S

Monaysus 1. Buima maremaruka I
3micToBuii MoayJb 1. JliHiliHa Ta BEeKTOpHA aiaredpa
Tema 1. Matpuii Ta a1i Ha1 HUMU 712(2]-13 g8 | 2 ) _ 6
Tema 2. Po3B’s3yBaHHSI CHUCTEM
L . T1212(-131171|-1-1-17
JTHIAHUX PIBHSHB
Tema 3. Bexropu Ta aii Haj HUIMU 8|2(2-14 |8 -121|-1]6
Tema 4. BexkropHuii Ta MillIaHUM
' 8122 -14 T 1| -|-|-17
N00yTOK BEKTOPIB
Pa3om 3a 3micToBUM mMoayJiem 1 30 88 -]14([30 2 2 - | 26
3micToBHIT MOYJIb 2. AHAJIITUYHA FreOMETPis

Tema 5. Jlinii Ha touwHl Ta ix | 7 |22 |- | 3 8 | 2 - - 6

11



PIBHSIHHS

Tewma 6. Jlinii gpyroro nopsaxy T12(2(-13|7] - 7
Tema 7. Ilpama Ta mIomMHA B
_ 812(2|-14)| 8| - 6
pOCTOPi
Tewma 8. TloBepxHi gpyroromnopsiaky | 8 (2 (2| -] 4 | 7 | - 7
Pa3om 3a 3micToBUM MopyJieM 2 308 8 -|14|30 2 26
3microBuii Moayasb 3. ludepeniianpue YncaIeHHS
Tema 9. I'panuis HKIT
P by 81212 -141| 8| - 8
HEIMEePEPBHOTO APIYMEHTY
Tema 10. HenepepsHiCTh HKII].
pep (b_y _ 812 (2|-14)| 8| - 8
Touku po3puBy Ta ix Kiacudikarris
Tema 11. Tloxigna  dyHKIIi,
_ 812 (2(-14 10| 2 8
npaBuiia AUQepeHIFOBaHHS
Tema 12. Hudepenmian dyHKIii,
oro  3actocyBanHs.  OcHOBHI
. 812 (2|-14)| 8| - 8
TeopeMu G epeHITiaTbHOTO
YHUCJICHHS
Tema 13. JlocmimkeHHs: GyHKIIN 3a
. by 812 (2-14 |10 - 8
JIOIIOMOT' 00 MOX1IHOT
Tema 14. Tlowsarrs  pyHKii
. 10{2(2|-]6 | 8] - 8
06aratb0X 3MIHHHUX
Tema 15. [JludepeniiiioBHicTh
' ' 10(2(2|-]6 | 8] - 8
GbyHKIIIH 6araThb0X 3MIHHUX
Pa3om 3a 3micToBUM MoayJem 3 60 (14|14 - | 32|60 | 2 56
120/ 30 |30 - | 60 | 120 | 6 108

Ycboro roauH

12




Taomurs 5.2

Temu NPAKTUYHHUX 3aHATH

Kinekicts rogua
Ne 3/m Haspa temu Jlenna 3aouyHa
dbopma dbopma
Monyas 1
3micToBuii MoayJsb 1. JliHiliHa Ta BeKTOpHA anredpa
BusHayHuku Apyroro Ta TPEThOTO MOPSAKY,
1 BJIACTHBOCTI BU3HAYHUKIB. Jii Ha 2
maTpuisiMu. OGepHeHa MaTPpUILLSL.
Po3p’s3yBannst CJIAP maTpuyHUM METOJIOM
2 |Tta 3a dopmynamu Kpamepa. OpnHopinHi 2
CJIAP. 5
JliniitH1 omepariii HaJ BEKTOpPaMHU.
3 Koopnunatu Tta Mmoayns Bektopa. Hampsmai ’
kocunycu. llomin Bimpizka y 3aJaHOMy
BigHomeHH1. CkansipHuii JoOOyTOK BEKTOPIB.
4 Bekropuuii Ta MimaHuii 70OyTKH BEKTOPIB, )
iX 3aCTOCYBaHHSI.
Bceboro 3a 3micToBuii MoayJs 1 8 2
3micToBHii MOAy b 2. AHATITHYHA T€OMETPIs
JIinii Ta ix piBHAHHA. ['eoMeTpUUHUIN 3MICT
5 piBHsHb.  Ilomspna  cucrema. [lomsphi )
piBHSHHS  JiiHii. PiBHSHHA TIpsAMOi  Ha
IUIOIIMHI
6 Jlinii apyroro mopsiAKy: enirnc, rinepooa, ) D)
napaboJia.
7 [Tnoumna y mpoctopi. [Ipsma 1 mimomuHa y )
IPOCTOPI.
8 | IloBepxHi Apyroro mopsaxy. 2
Bceboro 3a 3micToBHii MOLYJIb 2 8 2
3micToBuii MoayJb 3. [ludepeniianbHe YuCICHHS
9 OyHKIisA, 00MacTh BU3HAYEHHs, NOOyAOBa )
rpadikiB. OOUKCcIeHHs TpaHUllb QYHKITIH.
10 | HemepepBHiCTb, TOUKH PO3PUBY. ) ’
1 ['eomerpuunuii 1 Qi3UUHUIA 3MICT MOXITHOI. )

13



Texnika qudepeHiiroBaHHs.

Judepeniian, 3acToCyBaHHS Yy HaOJMIKEHUX
12| o6uncnenusix. [Mpasuio JlomiTas. 2

HocmipkeHHss  (QyHKIi 3a  JIOMOMOI'OIO

13 | moxigaux. 2
OOnacTe BH3HAQYEHHSA, 4YAaCTHUHHI ITOXI1JHI
14 (GyHKIIT 6araTb0X 3MIHHUX. )

Hudepenmian  QyHkmii JBOX  3MIHHHUX.
15 | JoTi4Ha nuommHa Ta HOpMask 0 TOBEPXHI. )
Excrpemymu GyHKIIT ABOX 3MIHHUX.

Bceboro 3a 3micToBuii MoayJib 3 14 2

Pazom 30 6

Temu 1a00paTOpHUX 3aHATH

He 3arutanosasi.

Camocriiina podorta

Taomurs 5.3
3aBaaHHs 11g camocTiiiHOI podoTu (1eHHa ¢gopma)
Kinpkicts
TOJMH
No
/ HazBa Temu
3/11 Jenna ¢popma
1 | IlizroroBka [0 JEKLIH 15
2 | IligroToBKa 10 MPAKTUIHUX 3aHAThH 15
3 | Bukonanns TunoBoro po3paxyHnky Nel(3apmanus 1-4). 20
4 | Bukonanus [nauBigyansHoro 3aBaanas Nel 10
Pazom 60

14




Taomurs 5.4

3aBaaHHd 119 camocTiiiHOI podoTH (3a0uHa ¢gopma)

KinmbkicTh
TOIVH
No
/ HazBa temu
3/ 3aouHa gopma
5 | [ligzroToBKa 10 JEKIIH 20
6 | [linroroBka A0 MPaKTUYHUX 3aHSIThH 28
7 | Kontpoasna pobora Ne 1 20
8 | KonrpomnpHa pobota Ne 2 20
9 | Kontpoarna pobora Ne 3 20
Pazom 108
InguBinyajbHe HAYKOBO-0CIi/THE 3ABIaHHA
He 3armanoBano.
6. MeToau HaBYaHHS, 32C00M NiarHOCTHUKH Pe3y/IbTATIB HABYAHHS Ta

METOIH iX 1eMOHCTPYBAHHSI

HalOyTttss 3100yBauamMu KOMIIETEHINH 3a0e3leuyeTbCss uepe3 3aCBOEHHS
HABYAJIILHOTO MaTepialdy y BHUIJISAlL JEKUIWHUX, MPAKTUYHUX 3aHATh, CAMOCTIHHOI
pOOOTH CTYJIEHTIB Ta KOHTPOJBHUX POOIT.

OCHOBHUMHU METOAAMH HABYAHHS 3 JUCITUTUTIHH €:

1. [losicHIOBAJIbHO-IJIIOCTPATUBHUI METO/, 32 IOIOMOTOI0 MOBIJIOMJIEHHS Ta
3acCBOEHHS 1H(OpMAIli Ha JEKI[IHHUX Ta MPAKTUYHUX 3aHATTSIX CIIOBECHUMH W
HAOYHHUMHU 3aCO0aAMHU.

2. IIpoOneMHMii MeTOA, KOJM HA MPAKTUYHUX 3aAHATTIX YTBOPIOIOTHCS
MOIITYKOBI CHUTYallili, PO3BUBAETHCA AKTHUBHICTb, CAMOCTIHHICTh, TBOpPYl 310HOCTI
3100yBadiB OCBITH.

Sk HAoOUYHMI MaTepiay Ha JIEKI[ISIX 3aCTOCOBYIOTHCS MYJbTUMEAINHI CIaiin Ta
JIEKIHI TeMOHCTpaIli.
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3 METOI0 pO3’ICHEHHS] HAaWOUIbII CKJIAJHUX MUTAaHb TUCUUILIIIHU Ta IM1IBUILIEHHS
SKOCTI BUKOHAHHS 1HJMBIIyaJbHUX 3aBJaHb Ta TUIIOBUX PO3PAXYHKIB MPOBOISITHCS
IPYIIOBI Ta 1HAUBIIyalbHI KOHCYJIBTAIlT 32 PO3KIAI0M KadeapH.

3aco6aMmu  JOiarHOCTMKHM  pe3yJbTaTiB HAaBYaHHA Ta MeTOJaMM  iX
AeMOHCTPYBAHHS €:

® BUKOHaHHS 3aBJaHb HA MPAKTUYHUX 3aHATTIX;

e odopmienHs Ta 3axuct TumoBoro pozpaxyHky Ne 1;
e BUKOHaHHS [HauBIiTyanbHOTrO 3aBHaHHsA Ne 1;

® PpO3B’sI3aHHS OJIMITIIAHUX 3aBJIaHb;

® KOHTPOJIbHI TECTOB1 POOOTH.

7. @®opMH MOTOYHOI0 TA MiICYMKOBOI0 KOHTPOJII0

JlocsiTHEHHST  CTyJeHTa  OLiHIOIOThCs 32 100-0asibHOIO — CHCTEMOIO
VYHiBepcurery.
[TincymKoBa OIliHKa HABYAJIBHOTO KypCy BKJIIOYa€ B ceOe OIIHKH 3 MOTOYHOTO

KOHTPOJIIO. Y KOXXHOTO KOMIIOHEHTAa CBOS YacTKa B 3arajbHiil CHCTEMi OI[IHOK. Y
MPOMDKHHX OIlIHKaX CTYACHT MOKE€ HaOpaTH 3a CBOIO poOOTY Ha MPOTS3i CEMECTPY
100 6aniB. IlimcymMKoBa OIliHKa HAaBYAJILHOTO KYypCY € CyMOIO NMPOMDKHUX OI[IHOK 3a
BUKOHAHHS KOMIIOHEHTIB MPOTpaMu JUCIUILTIHA: BUKOHAHHS THUIIOBOTO PO3PAXYHKY
Ne 1, inmuBimyansHOTO 3aBnanHs Ne 1 (60 6aniB) Ta KOHTpOIBHOI poboTH (40 OaiB).

[ToToynmii KOHTpONb TmepeAdayae OIIHIOBAaHHS TEOPETHYHOI IMiJrOTOBKHU
3100yBaviB BUILOI OCBITH 13 3a3HAYEHOT TeMHU Ta HAOYTUX MPAKTUYHUX HABUYOK IiJ
yac BUKOHAHHS 3aBJIaHb CAMOCTIHHHUX POOIT.

3apaxyBaHHS KPEIUTIB HABYAJILHOTO KypCY MOXKIIMBE TUIBKH MICISI JOCATHEHHS
pe3ynbTaTiB, 3arutanoBanux PITH/I, o BupakaeThCst B OJTHIN 3 MO3UTUBHUX OITIHOK,
nepeadauYeHuX YUHHAM 3aKOHOJaBCTBOM.

dopma KOHTPOJIIO KOMOIHOBAaHA:

e muchbMoBa (0GOpMIIEHHS 3BITIB, MHCHMOBI BIJINOBIAI Ha KOHTPOJBHI
NUTAHHS BUKOHAHHS 3aBJ/IaHb);

e ycHa (BIAMOBIJI HA KOHTPOJbHI MUTAHHS, 3aXUCT pedepariB);

e TecToBa (MOIYJIbHI KOHTPOJIbHI T€CTOB1 POOOTH, BUKOHAHHS OJIIMITIAIHUX
3aBJIaHb).
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Kpurepii oniHIOBaHHA BUKOHAHHS PO3PAXYHKOBHMX 3aB/IaHb
3nm00yBau IeHHO1 (hOpMU HABUYAHHS MAa€ BUKOHATH YOTHUPHU 3aBAAHHS THUIIOBOTO

pO3paxyHKy Ta OJHE IHIWBIIyalbHE 3aBJaHHS, II0 HAPAXOBYIOTh B cO01 5 3amad,
3TIHO 1HOMBIAyanbHOTO Tpadiky. KokHa po3paxyHKOBE 3aBIaHHS OIIHIOETHCS
MakcuMyM y 12 OamiB. 3arajoM 3a pO3paxyHKOBI 3aBJaHHS MOXKHAa OTpPUMATH
MakcuMyM 60 6aiB.
Taomung 7.1
@opMH KOHTPOJII0 BUKOHAHHS PO3PAaXyHKOBHX po0iT,

iX OiHIOBAHHA

Buxonaunsa
PO3paxyHKOBHUX

. Kpurepii oniHroBanus
pooir purepn on

PobGoTa BukoHaHa y BcTaHOBIEHUI TepMiH. CTYJEHT CaMOCTIHHO
12 BU3HAYa€ THI 3aj7adi 1 palmioHadbHO poO3B’s3ye ii. Moxke
PO3B’sI3yBaTH KOMOIHOBAaHI 3aJ1a4i.

Po6oTta BukoHaHa y BcTaHOBJIEHUI TepMiH. CTYJIEHT palloHaIbHO

10 . ) ) )
po3B’s3ye€ 3a/1a4i. Moske po3B’si3yBaTh KOMOIHOBAHI 3ajayi.

Pobora BuKOHaHa 3 TMOPYIICHHSM BCTAHOBJCHHMX TEPMIHIB.
8 Crynent HaBoauTh mOTPiOHI (opmymu. Po3p’s3ye 3amauy
KOPHUCTYIOUHCH AJITOPUTMOM.

Po6oTra BuKOHaHAa 3 TOPYUIEHHSM BCTAHOBJIEHUX TEPMIHIB.

6 CryneHt HaBoauTh MOTpiOHI (opmynu. Po3B’s3ye 3amady 3
OMMJTKAMHU.

4 CTyneHT ckiiajla€ CKOpOYEeHY YMOBY 3ajadi, pOOUTh OOUMCIICHHS
JIMIIE 32 TOTOBOIO (hopMyII1010.

0 CTyneHT He po3B’s3y€ 3a/1a4l.

Makcumanvua oyinka cmyoenma 3a OAHUU KOMROHEHN NPOocPamu
60 6anis (5 3a60anv no 12 banis).

KpuTrepii oniHIOBAHHSI BUKOHAHHS KOHTPOJILHUX 3aBAaHb (3204HA (popma)

Crygentu 3a04yHOi (OpMU HaBYaHHS BHUKOHYIOTH TPU KOHTPOJIbHI POOOTH

3T1IHO 1HAMBIYaJIbHOTO BapiaHTy, IKUH BIAMOBIIAE MOPSIKOBOMY HOMEPY 31 CIIUCKY
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y KypHaii, B 00’eMi 12 3amad 3 BIANOBITHUX TEM 3aHATTS HA OJIHY KOHTPOJBHY

poboTy.
Tabmuns 7.2
K/p Kpurepii ouinroBanus

Po6oTa BukoHaHa y BcTaHOBIIEHUH TepMiH. CTyIEHT CaMOCTIIHO

20 | BU3HAYa€ TUN 3ajadl 1 palioHAIbHO PO3B’A3YeE 1i. Moxe po3B’si3yBaTu
KOMOIHOBaHI 3a/1a4i. 3BIT BIMOBIJA€ BCTAHOBJICHUM BUMOTAM.
Pob6ota BukoHaHa y BcTaHOBIEHUH TepMiH. CTYIEHT paIlioHaIbHO

16 | po3B’sa3ye 3aaa4di. Moke po3B’si3yBaTh KOMOIHOBaHI1 3a1a4i. 3BIT
BiJINIOBiTa€ BCTAHOBJICHUM BUMOTaM.
Pob6oTa BukoHaHa 3 MOPYIICHHSIM BCTAHOBJICHHUX TepMiHiB. CTyAeHT

|p | HABOAHMTH noTpioH1 (I)OpMyJIIjI. PQBB’HSye 3312y KOPHUCTYIOUHICh
anroputMoM. CKJIaJIeHHU 3BIT MICTUTh HETOYHOCTI y BUCHOBKAX Ta
TTOMIJIKH

2 Pob6ota BukoHaHa 3 TOPYIIEHHSM BCTAHOBJIEHUX TepMiHIB. CTyIeHT
HABOAUTH NOTPiOHI hopmyu. Po3B’sa3ye 3a1aqy 3 TOMIJIKAMHU.

4 CTyneHT CKiIa/iae CKOPOYCHY YMOBY 3a/1adi, poOOUTh OOUYHCIICHHS JIUIIIE 32
TOTOBOIO (POPMYIIOH0.

0 CrtyneHT He po3B’s3ye 3a7adi.
Maxcumanvra oyinka cmyoenma 3a OaHuil KOMnoweHm npozpamu 60
oanie (3 pobomu no 20 6anis).

8. Kpurepii oiHiOBaHHSA pe3y/ibTATIB HABYAHHS

3n100yBay Mae pO3B’A3aTH YOTUPU MPAKTUYHI 3a7adul KOHTPOJIBHOI poOOTH 3

po3auIiB, mepeadadeHnx mnporpamoro. Po3B's30k KOxkHOT 3adadi OmiHIOEThCS Y 10

OaniB. 3arajioM 3a KOHTPOJIbHY pOOOTY MOXHA OTpUMaTu Makcumym 40 Oais.

Taomumng 8.1

Kpurepii oniHioBaHHA Po3B'A3KY 3a/1a4i KOHTPOJbHOI po00TH

Pimenns
NPaKTHYHOL Kpurepii ouiHIOBaHHS Ha 3aJIIKY
3aaayi

10

Pimennst mpejcTaBiieHe MOBHE, KOPEKTHE, 3 YITKUMUA MAJIFOHKOM Ta
MOSICHEHHSIMHU,  BUIMOBIAL TpaBWIbHA, MPABUJIBHO BHKOHAHO
JIOBENECHHS
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PimenHs npeacraBieHe MOBHE, KOPEKTHE, 3 YITKUMHU MaJTIOHKOM Ta
MOSICHEHHSIMH, BIJMOBiAb MpaBUIbHA, HEMPABHWIBHO BUKOHAHO
JOBEJICHHS

Pimennss nmpencraBieHe 'y BUMJSAAl  opMmys,  TPaBWIBHO
BUKOPUCTAHUX, 3 YITKUMH MaJIFOHKOM, ajie 0€3 MOsSCHEHb, BIAMOBIIb
npaBUIbHA.

PimenHss mnpenacraBieHe TMOBHE, 3 HEYITKUM MAaJIOHKOM Ta
MOSICHEHHSIMHM, BIJNIOBIb MPaBUJIbHA, HE BUKOHAHO JOBEICHHS

PimenHs npencraBiieHe OBHE, KOPEKTHE, 3 YITKUMH MOSICHEHHSIMH,
BIJIMOBIAL HEMpPaBUJIbHA Yy 3B'A3KY 13 MOMMWJIKAMU TPU BUKOHAHHI
PO3paxyHKIB.

Pimennss nmpencraBieHe 'y BUMJISAAl  opMmysi,  TPaBWIBHO
BUKOPUCTAHUX, ajie 0e3 TMOsSCHEeHb, BIJIMOBIb HEMpaBWIbHA Y
3B'SI3KY 13 MOMIJIKAMH [IPU BUKOHAHHI PO3PaxXyHKIB.

Pimenns npeacrasnene y BUrisai Gopmys, O1IbII HIXK HAMIOJIOBUHY,
BIJIMOBIb HEMIPABUJIbHA.

Pimennst mpeacraBiieHe HEMOBHE Y BUTJISAAI (POPMyJ 3 HEUITKUM
MOSICHEHHSM, TTPaBUJIbHA BIIOBI/Ib BIACYTHS.

PimenHss mnpeacTraBneHe HEMOBHE, OUIBII HIXK  HAIMOJIOBUHY,
MpaBUJIbHA BIIOBIb B1ICYyTHS.

Pimennss He mnpejacraBieHe B3arajai ab0 HEMOBHE, MEHII HIXK
HAIOJIOBUHY.

Maxcumanvua oyinka cmyoenma 3a 3aoaui 30 6anis (3 3adaui no 10
banis).

Taomuns 8.2

Jlenna popma 3aouna ¢opma

Kinbk. Kinbk.

Bun pobotu Sain Bun po6otu Satin

Monyas 1

3M 1

Turnosuil po3paxyHox 1,
3aBaaHHs 1-2

24

Kontponbha pobora 1

20

3M 2

Turnosuil po3paxyHox 1,
3aBnanus 3-4

24

KontpomnbsHa pobora 2

20
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3M 3 InzmBIRyaiLHe 12 | KonTpoasHa poboTa 3 20
3aBIaHHsa |
I:IIHCYMKOBH KouTtponsha poboTa 40 3aiik 40
1 KOHTPOJIb
Cyma 100 100
Tabmuns 8.3

Po3smoais 0axiB 3a popmaMu KOHTPOJIIO (IeHHA (popMa HABYAHHS)

DopMa KOHTPOJIIO

MakcuMaJbHA KIJIBKICTH 0aJ1iB

Bukonanuag
PO3paxXyHKOBHX 3aBJaHb

5 x 12 6ams = 60 GamiB

Po3B's130k NPAKTUYHUX
3a/1a4y KOHTPOJBHOT poOOTH

4 x 10 6amB = 40 O0aniB

Bceroro

100

Taomurs 8.4

Po3noaia 6auiB 3a popmMaMu KOHTPOJIIO (3204HA (pOPMA HABYAHHS)

dopMa KOHTPOJIIO

MakcuMaJibHA KIJIBKICTH 0aJ1iB

Buxkonannag
PO3paxXyHKOBHX 3aBJaHb

3 x 20 6amB = 60 GamiB

BignoBigp Ha  TECTOBI
MUTAHHS Ha 3aJTIKY

5 x 2 6amu = 10 GamiB

Po3B's130k NPAKTUYHUX
3az1a4y

3 x 10 6ams = 30 GamiB

Bcroro

100
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9. IncTpymMeHTH, 00/1aJHAHHSI TA IPOrPpaMHe 3a0e3MeYeHHs], BAKOPUCTAHHSA
SIKUX nependadyac HaBYAJIbHA JUCHUILTIHA
1. OnopHuil KOHCTIEKT JEKILIN 3 JUCIUIUTIHU B €JIEKTPOHHOMY BaplaHTI.
2. MeroauyHi BKa3iBKM Ta 3aBAaHHS JO BHUKOHAHHS 1HAMBIAyaJlbHUX POOIT 3
JAUCLMILUTIHU B €JIGKTPOHHOMY BapiaHTi.
3. HaBuanbHi TOCIOHMKHW AJiS 1HAWBIIYyaNTbHOI POOOTH CTYIEHTIB 3 KypCy
BUII0i MAaTEMATHKH.

4. JlexmiitHi feMOHCTpaIlii.

10. PexomenaoBaHi qkepena inpopmamii
OcHoBHa

1. Aunre6pa ta reometpis. KoHcnekT jekiiit 3 Kypcy «AHaaiTHYHA T€OMETpis
Ta JiHIlHa anrebpay» [EnekTpoHHMii pecypc] : HaBYaIbHUN MOCIOHUK JJISi CTYJCHTIB
cnemianbHOCTI 124 «CucteMHul aHali3», OCBITHIX mporpam «CHCTeMHUH aHami3 1
ynpasiinHs; CucteMunii aHaniz pinancooro puHky» / KIII im. Irops Cikopchkoro ;
ykaan. O. O. Kamoxanii, A. 0. Mansnes, I'. b. [Togkomsin, FO. A. YanoBcekwuii ;
KIII im. Irops Cikopcekoro. — Enexkrponni TexctoBi a1 (1 daiin: 4,68 Moaiirt). —
Kuis : KIII im. Irops Cikopcbkoro, 2019. — 127 c.

2. AmnamituyHa reometpis. Enementn miniitHoi anredpu [Enextponuii pecypc]

Teopis Ta 3amadi mis camocTiiHoi podotu / HTVYY «KIIl» ; ykman.: 3. II.
Opnunceka, JI. A. Penera. — Enextponni tekcroBi gani (1 ¢aitn: 25,78 MoOaiit). —
KwuiB : HTYVY «KIIlI», 2016. — 148 c.

3. besymak O. O. HapuanbHuil TOCIOHUK 3 JIIHIAHOI anreOpu JUIsl CTY]T HTIB
MexaHiko-MatemaTuuHoro ¢akynsrery / O. O. besymak, O. I'. I'anroomkin, €. A.
Kouy6inceka. — K. : BIIL] "KuiBcbkuii yHiBepcutet", 2019. — 224 c.

4. Enementu Bumoi matematuku: Had. nociOnuk / H. E. Konapyk, M. M.
Mansp, B. B. Hikonenko, M. M. Ilapkani. — Yxkropon, BunaBuuurso VYxHY
"Tosepna", 2017. — 124 c.

5. Kaxyra H.J. Buma matematuka (mpaktukym) Yactuna 1. Bekropu 1

koopauHatu. IloximHa Ta ii 3acTtocyBaHHsA. IHTerpas 1 #oro 3acTocyBaHHS.
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Hudepenmianbui piBHsAHHI. Enementu Teopii HMoBipHOCcTeH. I[lpakTukym st
(dbopMyBaHHS KOMIIETEHTHOCTEN cTyeHTiB. KuiB : YHIBEpCUTET €KOHOMIKH Ta MpaBa
«KPOK», 2017.-95 c.

6. JlurBunoB A.Jl. Buma Ta mnpukiagHa MaTeMaTHKa 3 €JIEeMEHTaMHU
1HbOpMaLIHHUX TEXHOJOT1: HaBYaibHUN nocioHuk / A.JL.JIuTBuHOB; XapkiB. HaIl.
yH-T Micbk. rocn-Ba iM. O. M. BekeroBa. — XapkiB : XHYMI im. O. M. bekerosa,
2019.-232c.

7. Marematnka B TexHIYHOMY YyHiBepcuteTi [Enextponnmii pecypc]
nigpyunuk / 1. B. Anekceesa, B. O. I'aiine#t, O. O. quxoBuunuii, JI. b. ®enopona ; 3a
pen. O. 1. Knecora ; KIII im. Iropst Cikopcbkoro. — EnextponHi TekcToBi gani (1

daiin: 4,01 Moaiit). — Kuis : KIII im. Irops Cikopeskoro, 2018. — T. 1. — 496 c.

8. Cepreea JIL.H. BUIII[Aa MaremMarthka 1 craructuka. YacruHa .
MaremaTHyHUil  aHaJI3: HaBUYAJIBHUN  TOCIOHMK Ui CTyIeHTiB  [-ro
(dhapMaIeBTUHIHOTO bakynpTeTy  3amopi3bKoro  JepPKaBHOTO  MEIMYHOTO

VYuisepcutery / JI.LH. Cepreera, O.€. [Ipokomuenko. — 3anopixoks: 2019. — 118 c.
9. Topsuux 1.0. Buma maremaruka: HaB4asbHu# nocionuk / J1.O. TopsHuk.
— Xapki: XJYXT, 2019. - 150 c.

JlonomizxHa

1. bamanaina H.M. JliniitHa anreOpa Ta aHadITHYHA FeOMETPis : HaBYAJIbHO-
METOJWYHI pEeKOMEHJalii (B JOMOMOTY IO CaMOCTiHHOI poOoTH it 3700yBadiB
BUIIIOI OCBITH CTyINeHs OakanaBpa (akyiabTeTy KiOepOesneku Ta iH(opMamiiitHux
texHoJjoriid) [Enexrtponne Bumanus]. / H.M.banannina; xadenpa xidepoesnexku HY
«Onecpka opuanyuHa akagemis». — Oneca : @enike, 2020. — 32 c.

2. JudepenmianbHae Ta iHTErpajibHE YUCICHHs GYHKIIN onHiel 3MiHHOI. / L. V.
Kurpa, T.V.Shmatko. Differential and Integral Calculus for One Variable Functions =
JudepeHiiaabHe Ta 1HTErpaibHe YUCIEHHS (YHKIINA ofaHiel 3MiHHOI. HaBuanmbHwMiA
nocionuk . — X.: THY XTI, 2017. — 324c. (aHTJI. MOBOIO)

3. 30ipHUK 3aaa4 1 BOpaB 31 CHEIiaIbHUX PO3ALUTIB BUIIOI MAaTEMAaTHUKH JIJIs

CTYJCHTIB TeXHIUHMX crierianbHocTel [Enexrponuit pecypc]/ HTYY «KIID» ; yknan.
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3. I1. Opaunceka, JI. A. Penera. — Enextponni Tekctosi aadi (1 daitn: 9,8 Moaiir). —
KuiB : HTYVY «KIII», 2016. — 43 c.

4. HecrannmapTHi Ta oJiMIIiagHI 3a/4a4l 3 anreOpu Ta aHamizy: NPaKTUKYM IS
MITOTOBKUA CTYAEHTIB 1-ro Kypcy [Enexkrponnuii pecypc]| : HaBYalIbHUN MOCIOHUK
g cryaeHtiB ctynens OakanmaBpa / KIII im. Irops Cikopebkoro ; ykman.: C. B.
boanapuyk, M. K. Inbenko, T. B. Manosiuko, B. B. [1aBnenkos, A. B. Cupotenko —
Enextponni TekctoBi mani (1 dain: 1,33 Moaiit). — Kwuis: KIII im. Irops
Cikopcrkoro, 2020. — 183 c.

Indopmaniiini pecypcu B Internet

1. bibmoreka HarioHanpbHOTO YyHIBEpCUTETY KOpaOsieOyaTyBaHHS 1MEHI aaMipala

Makaposa.

2. IupakTH4H1 Ta METOAMYHI MaTepiaii kadelIpyu MaTeMaTUYHOTO aHAII3Y Ta Teopii

HMOBIpPHOCTEH KIII M. Iropst Cikopchkoro [Pexum JOCTYITY

http://matan.kpi.ua/uk/files.html].

3. MIT OpenCourseWare — nmpoekT MaccauyceTchbKOro TeXHOJOTTYHOTO 1HCTUTYTY 3
nyOmikamii y BIIKpUTOMY JOCTYIIl MaTepiaiiB BCiX KypciB 1HCTUTYTY. OmyOuikoBaHi
Marepiajid BKJIIOYAIOTh IUIAaHW KYpCIB, KOHCIIEKTH JIEKIIiM, JOMAaIllHI 3aBJaHHS,

eK3aMeHalllliHI TUTaHHA. [ AesikuxX KypciB JOCTYIHI Bi€O3amuCH JIEKIii. [Pexxum

noctymy https://ocw.mit.edu/courses/mathematics/].
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11.

3MiHH TAa JONNOBHEHHSA
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