MIHICTEPCTBO OCBITH I HAYKU YKPATHU
HALIIOHAJIbHUM YHIBEPCUTET KOPABJIEBY IYBAHHA
iMeHi aaMipana MakapoBa

HABYAJIbBHO-HAYKOBHWH IHCTUTYT KOMITIOTEPHUX HAVK TA
YTTPABJIIHHA ITPOEKTAMMU

KA®EJIPA ®I3UKU TA MATEMATHUKH

Koxn PITH/I E721
3ATBEPJ’)KEHO

POBOYA IIPOI'PAMA HABYAJIbHOI IHCLIAII/IIHH
PROGRAM OF THE DISCIPLINE

BUIIIA MATEMATHUKA I
HIGHER MATHEMATICS 1

piBeHb BULIOT OCBITH: Neplunii (6akanaBpchbKUi)

TUT IUCLMUIUTIHU: 000B’sA3K0Ba

MoOBa(K) BUKJIaJaHHs: YKpaiHCbKa

Mukouaais — 2024



Po6oua nporpamMa HaByalbHOI AucLMILTiHg "Bulua matematuka [" € onHi€r i3 ckia-
JIOBMX KOMILJIEKCHOT MiAroToBKM (axiBuis ranysi 3sHaHb «13 MexaHiuHa iHXeHepis»
cneuianbHocTi «131 [lpuknanHa mexaHika» OCBiTHbOI mporpamu «TexHosnorii ma-
IIMHOOY Ty BAHHSI»

«Z1» 03 2024 poky. — 24c.

Po3pobHuK:

Pomanuyk Haranis OnekcanapiBHa, A0UeHT Kadeapu Qi3uku Ta MaTeMaTHKH, KaH..
nej. HayK, AOLEHT

[MpoekT pobodvoi mporpamu HaByanbHOi aucuumiing "Buina maremaruka I ysro-
JUKEHO 3 rapaHToOM OCBiTHBOT nporpamu " TexHosorii MalmMHOOY 1y BaHHs "

["apaHT OCBITHBOI NpOrpaMu ;;/Z Ly Biranii [TOJIILLIYK

KaHA. TEXH. HAYK, JOUCHT

ITpoekT poGouoi nporpamu HaB4asbHOI AMcuMnAiHK "Buina matematuka I" posris-
HYTO Ha 3acifilaHHi kadeapu (i3UKu Ta MaTEMaTHKH

Mpotokon Ne (0 gin« 2¢» 05 2024 p.

3aBigyBau kadeapu Muxaiino YILIKALL
JI-p. ¢i3.-Mat. Hayk, npod. -

[TpoekT pobouoi MporpamMy HaB4aIbHOI AMCUMIIIHK "Buuia matemaruka [ posris-
HyTo HaBuajbHO-MeTOAMUYHO KOoMicieto HaBuanbHO-HAyKOBOTO iHCTUTYTY KOMIT'IO-
TEPHUX HAyK Ta yIpaBJliHHS NPOEKTaMH

[Tpotokon Ne /O Bin« 30 » 95 2024 p.

</
[onosa HMP HHIKHYTI — Tersina ®APIOHOBA

Kang. texs. Hayk, npod. HYK =

[TpoekT poGouoi nporpaMu HaByaibHOI AMCUMIIIHKM "Buia maremaruka [" moro-
JOKEHO 3 HaBYaJIbHUM BiJIJILJIOM.

HavanbHMK HABYAJBLHOTO BiIIUTY %npm JIABAPTKABA
PoGoua nporpama HaB4ajbHOI Aucuuming "Buiua maremaruka I" 3areepmxena Ha-
BYaJIbHO-MeTOAUYHOO panoro HYK.

Mpotokon Ne 5 Bin « 2¢» o¢ 2024 p.

T'oosa HMP HYK /@97/;;3@1 CJIOBOJISIH

© HYK, 2024




270 1) 1 SRR 4
1. ONIHUC HABYATBHOT JIUCTIATIIIIHI «.eevneeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeaeeeeeaeaeeeeeaeneeeeeeanaaaeeeee 6
2. Mera BUBUEHHS HABUATHHOT JUACIIATIITIHI «...uneeeeeneeeeeeeeeeeeeeeeeeeeeeeeeaaeeeeeenaaeeeeennnns 7
3. IlepeayMOBH [JIsl BUBUCHHS TUCIIUTIIIHI «.c..veenvvenereenreeneeeneeesueesnsessesseenseenseennsesnnes 7
4. OYiKyBaHI PE3YTBTATH HABYAHHS ....vveeevreeeereerereennreeesreensseessseessseesssessssessnsessssessnsees 7
5. TIporpaMa HaBYAIBHOT JUCITUTIIIIH . .....vveeeeereeeeerreesssreeesnseaesssesesssseesssseesssssesensses 9

6. Meronu HaBYaHHS, 3aCO0M JIarHOCTHKM PE3yJbTaTiB HaBYAHHS Ta METOIU iX

TIEMOHCTPYBAHHS «...ueeuveutenteententeeuteseetesueensesstessesatesesssesaesatesseensesseensesaeenseeseessesnsenseas 15
7. @DOpMH MOTOYHOTO Ta MiJICYMKOBOTO KOHTPOIEOD.c..ceuveeetenterueereeneenueeneenseensesneeneens 16
8. Kpurtepii OIIHIOBAHHS PE3YIBTATIB HABUAHHS . .. .eeeuveenreereernrennreentenieenseenseenneesnnes 18

9. IucrpymeHntd, oONagHAaHHS Ta MPOTrpaMHE 3a0E3MEYECHHS, BUKOPUCTAHHS SKUX

nepen0avac HAaBUATBHA TUCTIATIIIHA . ....vveeuvreevreerereesseeeseessseeesseeessseessseesssessnssesnsseensseens 21
10. PexoMeHIOBaHI KEPETA THPOPMAIIIT ...vveeevrrenereeiiieeiieeiieeieeenieeeeneeseneesnseeenns 21
11, 3MIHM TA JOTOBHEHH «..o.neeeeeeeeeeeeeeeeeeee e eeeeeeeeeeeeeeaeeeeeeaaeeeeeanaaeeeeaenaeeeeeannaaaeenes 24



Beryn

AHoTAaLA

HaBuanpna mucrmrurina "Buma marematnka [" € oaHIEIO 13 CKIIAQIOBHUX
KOMIUIEKCHOI MIATOTOBKH 3100yBauiB mepuioro (6akamnaBpChKOro) piBHA BHIIO]

"

OCBITH Taiy3l 3HaHb 13 "MexaHniuHa iHxeHepis " cnemianbHocTi 131 " Tlpuknagna
Mexanika" ocBITHROI porpamu "TexHoorii MalmMHOOYy TyBaHHS "

Bona € TeopeTMYHOIO OCHOBOK MaHWOyTHHOT mpodeciiiHoi AISIBHOCTI Ta
OMMaHyBaHHS HABUYOK, HEOOXITHUX /IS mofaibiioro HaB4aHHs. Il yac BHBUEHHs
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’sI3yBaHHS MaTeMaTUYHO (popMalli3oBaHUX 3a7ad, Crpusie GOpMyBaHHIO HABUYIOK
JIOTIYHOTO Ta aJIrOPUTMIYHOTO MHUCIEHHS, 3a0e3nedye OBOJIOAIHHS CTYJIEHTaMH
OCHOBHUMH MAaTEeMAaTHYHUMHU METOJaMH, HEOOXITHIUMH JJIsi aHAII3y 1 MOJIEIIOBAHHS
MpOLECIB Ta SBUII B MPOIECI MOLIYKY ONTHUMAJbHUX pillleHb, BUOOPY HaMKpamux
croco0iB X peasizailii, a TOMy € BArOMOIO CKJIaJ0BOIO y MiATOTOBII (paxiBIIiB.

KirouoBi cjioBa: maremaTtvka, CUCTEMH piBHSHb, BEKTOpH, AaHaJITUYHA
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 13 "Mechanic Engineering " specialty 131
"Applied mechanics" educational program "Technology of machine-building".

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 HABYAJIBLHOIL JUCHUILIIHNA

Taomurs 1.1.
Onuc HABYATBHOI IMCHUILIIHA
XapaKTepuCTUKA
. : : HABYAJIbHOI TUCIUILUTIHA
HaiiMmenyBanHs ["any3b 3HaHb, CHEIIATbHICTh Jlenna 3a04ma
MOKa3HUKIB (OCBITHS Mporpama), OCBITHINA PIBEHb bopma dbopma
HAaBUAHHS | HaBYaHHSA
KinbricTh OO0oB’s3K0Ba
KpenuTiB — 4 Carvat 3ma
: Jy3b 3HAHb: ——
Moaynis — 1 " Y ) - Pik marotoBku:
. 13 " Mexaniuna inowcenepis
3MICTOBUX it it
MOJYJIIB — 3
Enextponnuii C
anpec PIIH/I na CMECTp
caiTi
VYHiBepcurery: 1-it 1-i
Jlexriit
T — CremaipHICTh
Y 131 "llpuxnaona mexanixa" 30 ron. 6 rox.
HAyKOBO-
JOCIITHE ' _ '
3aBIaHHA (ne [IpakTuyHi, ceMiHapChbKi
3aNJIAHOBAHO) :
OcBiTHS nporpama
Texnonoeii mawunob6y0y8anHs 30 rox 6 Tox
3arajgbHa
KUIBKICTh TOJUH JlaGopartopHi
- 120
- TOJ. - TOJ.
ST —— Camocriiina poboTa
roAuH o AT 60 rog. 108 rox.
JEHHOT opMH . :
HABYaHHS: OCBITHi} piBEHb: lHnuBIAYyanbH] 3aBIAHHA:
y . - TOJI.
ayIUTOPHUX — 4; nepuwiuil (baxanaepcvKuii) B at
CaMOCTIHO1 HI;: KOHTPOJIO:
K3aMeH
poboTu
crynenta — 4 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 Tamy3l 3HaHb 13 "MexaHiuyHa iHXeHepis'"

cremianbHOCT 131 "l[pukiagna Mexanika" ocBiTHbOI nporpamu (OIT) "TexHosorii

MamuHOOyayBaHHs". J{ins 3a3Hadenoi OIl guciumiiza € 000B’ A3K0BOIO.

Mertoro BuBueHHs aucuuiUling "Buma wmatematuka [" € QopmyBaHHS Yy
CTYy/ICHIB BIAMOBIIHO 10 OCBITHBO-TIPOQECIHHOT MPOrpaMHu TAKUX KOMIETEHTHOCTEH:

e 31aTHiCTH /10 aOCTPAKTHOTO MUCJIEHHS, aHam3y Ta cuHTesy (3K 1);

e BMiHHS BUSBIIATH, CTAaBUTH Ta BupiryBatu npoodiemu (3K 3);

e 31aTHiCTH aHaII3y MaTepiajiB, KOHCTPYKIIH Ta MpPOIIECIB Ha OCHOBI
3aKOHIB, TEOpi Ta METOJIB MaTEeMaTUKH, MPUPOJHUYMX HAyK 1
npukiagHoi mexaHiku (PK 1);

e 31aTHiCTh BHUKOPUCTOBYBAaTH aHAJITUYHI Ta YHCEIbHI MaTeMaTUYHI
METOAM [JJisi BHpPIMIEHHS 3aJad MPUKIATHOI MEXaHIKH, 30KpeMa
3MIACHIOBATA PO3PAaXyHKM HA MIIHICTh, BUTPUBAIICTh, CTIHKICTb,
JIOBTOBIYHICTb, JKOPCTKICTh B TMPOILECI CTATUYHOTO Ta JAUHAMIYHOTO
HABaHTAXXEHHS 3 METOI OIlIHKKM HAJIMHOCTI JAeTajie 1 KOHCTPYKII

MamuH (@K 5).

3. IlepenymoBH 1Jisi BUBYEHHSA TUCHMILIIHA

[TepenymoBamu mJis BUBYEHHS JUCIMIUIIHA € OCHOBHI TOHSTTS paHIIIe

BHMBUYEHOI'O IIKUILHOTO KYypCy MaTeMAaTHUKU; ACSKI MOHATTS Ta 3aKOHU 3 Kypcy (13UKH.

4. OuikyBaHi pe3yJIbTaTH HABYAHHA

BuBuenHs HaBYanbHOI MUCIUILIIHU Tiependadae (GpopmMyBaHHS Ta PO3BUTOK Y

CTYJCHTIB TaKUX Pe3yJIbTaTIB HABYAHHS:



e BuOupatm Ta 3acTOCOBYBATHM U1 pO3B’SI3aHHSA 3a7a4 MPUKIATHOI
MeXaHIKu npuaaTHi Marematuydi Mmetoau (PH1);

e 3HaTH i po3ymiTu OCHOBU 1HopMaIiitHux TEXHOJIOT1H,
MporpamMyBaHHs, TPAKTUIHO BUKOPUCTOBYBATH MPUKIIAHE TPOTrpamMHe 3a0e3MeUCHHS
JUIT BUKOHAHHS 1HXKEHEPHHX pPO3paxyHKiB, o0OpoOku iHdopmallii Ta pe3ysbTaTiB

ekcnepuMeHTanbHuX aociimkeHs (PHS).



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
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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. O6epHeHa MaTpUILs.
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
BigHOmEeHH1. CkansipHuid 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. )
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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
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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 €:

® BHKOHAHHA 3aBJaHb HA MPAKTUYHUX 3AHITTAX;

e odopmieHHs Ta 3axucT TunoBoro pozpaxyHky Ne 1;
e BUKOHaHHS [HauBIiTyanbHOTrO 3aBHaHHsA Ne 1;

® PpO3B’sI3aHHS OJIMITIIAHUX 3aBJIaHb;

® KOHTPOJBbHI TECTOBI 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 1 OI[IHKH 3aKJIFOYHOTO €K3aMeHYy. Y KOKHOIO0 KOMIIOHEHTa CBOS YacTKa B
3arajgbHIA CUCTEMI OIIHOK. Y MPOMDKHHX OIlIHKaX CTYJIEHT Moke Habpatu 60 Oamis.
IIuToma Bara 3aKJIIOUYHOTO €K3aMEHY B 3arajibHiil cuctemi oriHok — 40 GamiB. IIpaBo
31aBaT  3aKJIIOYHMM €K3aMEH JAa€TbCAd CTYIEHTY, SKUM 3 YpPaxyBaHHIM
MaKCHUMaJbHUX 0aJliB MPOMIXKHHX OLIHOK HaOupae He menie 40 6amis. [TizcymkoBa
OIliHKa HABYAJILHOT'O KYypCY € CyMOIO IMPOMI>KHUX OIIIHOK 1 OLIIHKU €K3aMeHY .

[ToTouHnii KOHTPOJL TMependadac OIHIOBAHHS TEOPETUYHOI IMiATOTOBKHU
3100yBaviB BUIO1 OCBITH 13 3a3HAYEHOI TEMHU Ta HAOYTHX MPAKTUYHUX HABUYOK ITi]T
yac BUKOHAHHS 3aBJIaHb CAMOCTIHHHUX POOIT.

3apaxyBaHHS KPEAUTIB HABYAIBHOTO KypPCY MOXKIIMBE TIBKU TICIS JOCSTHEHHS
pe3yJbTariB, 3amanoBanux PITH/I, mo BupakaeTbcsi B OHIN 3 MO3UTUBHUX OIIHOK,
nepeadauyeHuX YNHHUM 3aKOHO/IABCTBOM.

dopMa KOHTPOJIIO KOMOIHOBaHA:
e nmucbMoBa (oopmiieHHS 3BITIB, MHCHMOBI BIAMOBIAI Ha KOHTPOJBHI
NUTaHHS BUKOHAHHS 3aBJaHb);

e ycHa (BIJMOBIAI HA KOHTPOJIbHI TUTAHHS, 3aXUCT pedepariB);
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e TecToBa (MOJIYJIbHI KOHTPOJIbHI T€CTOB1 POOOTH, BUKOHAHHS OJIIMITIaIHUX
3aBJIaHb).
KpuTtepii ouniHoBaHHsSI BAKOHAHHS PO3PAaXYHKOBHX 3aB/IaHb
3m00yBay neHHOT (GOpMU HABYaHHS MAa€ BUKOHATH YOTHUPH 3aBJAHHS THUIIOBOTO

pO3paxyHKy Ta OJHE IHIWBIIyalbHE 3aBJaHHS, II0 HAPAXOBYIOTh B cO01 5 3amad,
3TIHO 1HOUBIAyanbHOTO Tpadiky. KokHa po3paxyHKOBE 3aBIaHHS OIIHIOETHCS
MakcuMyM y 12 OGamiB. 3arasioM 3a pO3paxyHKOBi 3aBIaHHSA MOXHAa OTPHUMATH
MakcumyM 60 OasiB.
Taomung 7.1
@opMH KOHTPOJII0 BUKOHAHHS PO3PAaXyHKOBHX po0iT,

iX OIiHIOBAHHSA

BuxoHanHst
J1a00paTOPHUX

. Kpurepii oniHloBaHHA
pooiT puTepht on

PoGoTta BukoHaHa y BcTaHOBJeHHM TepMiH. CTyIEHT CaMOCTIHHO
12 BU3HAYA€ THUIT 3a/1adl 1 pamioHATBHO po3B’sa3ye ii. Moxe
PO3B’sI3yBaTH KOMOIHOBaHI 3aj1a4i.

Po6oTa BukoHaHa y BCTaHOBJIEHUU TepMiH. CTyIEHT palioHaIbHO

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

Pobora BHKOHaHa 3 TOpPYIICHHAM BCTAHOBJIEHHX TEPMIHIB.
8 Crynent HaBoauTh mOTpiOHI dopmynu. Po3p’s3ye 3amauy
KOPHUCTYIOUHCH AJITOPUTMOM.

PoGoTta BuKOHAaHa 3 TOPYLIEHHSM BCTAaHOBJIEHHX TEPMIHIB.

6 Crynent HaBoauTh MOTPIOHI Qopmynau. Po3p’s3ye 3amauy 3
NOMMJIKaAMHU.

4 CtyneHT ckiagae CKOPOUYEHY yMOBY 3ajadi, poOUTh OOYHCIICHHS
JIMIIE 32 TOTOBOIO (hopMyII1010.

0 CTyJIeHT He pO3B’sI3y€ 3a/1aui.

Makcumanvua oyinka cmyoenma 3a OaHUli KOMROHEHM NPOSPAMU
60 banis (5 3ae0anv no 12 banis).

Kpurepii oliHiOBaHHSI BUKOHAHHSI KOHTPOJILHUX 3aB/IaHb (3204Ha (popMa)

CryneHTH 3a04HOTO BIJJIJICHHS BUKOHYIOTH TPH KOHTPOJIbHI POOOTH 3TiTHO
1HMBIAYaJIbHOTO BapiaHTy, SIKMM BIJAMOBIAA€ TOPSAKOBOMY HOMEpY 31 CIHCKY Yy
KypHani, B 00’emi 12 3amad 3 BIAMOBIAHMX TEM 3aHATTA HA OJHY KOHTPOJBHY

poooTy.
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Taomurs 7.2

K/p

Kpurepii o1liHIOBaHHSA

Po6ota BukoHaHa y BcTaHOBJIeHUN TepMiH. CTyA€HT CaMOCTIHHO
20 | BU3HAYa€ TUN 3314l 1 pallloOHAJILHO PO3B’s3ye 1i. Moxke po3B’sa3yBaTu
KOMOIHOBaHI 3a/1a4i. 3BIT BIMOBIJA€ BCTAHOBJICHUM BUMOTAM.

Pob6ota BukoHaHa y BcTaHOBIEHUH TepMiH. CTyIEHT palioHaIbHO
16 | po3B’s3ye 3amadi. Moxe po3B’si3yBaT KOMOIHOBaHI 3a/1a4i. 3BIT
BIJIITOBI/1A€ BCTAHOBJIEHUM BUMOTaM.

Po6ota BukoHaHa 3 TOPYIIEHHSM BCTAHOBJIEHUX TepMiHIB. CTyIeHT
|p | HaBOmUTH noTpiOH1 popmynu. Po3B’sa3ye 3aauy KOPUCTYHOUUCH
anroputMoM. CKIIaJieHH 3BIT MICTUTh HETOUYHOCTI Y BUCHOBKaX Ta

OMIJIKH

2 Po6oTa BukoHaHa 3 MOPYIICHHSIM BCTAHOBJICHHUX TepMiHiB. CTyaeHT
HABOJIUTh MOTP1OHI hopmysn. Po3B’s13y€ 3a1a4y 3 MOMIJIKAMH.

4 CTyneHT cKki1a/iae CKOpOUYEHY YMOBY 3a/1a4i, pOOUTh OOUHMCICHHS JIUIIIE 3a

TOTOBOIO (HOPMYIIOKO.

0 CtyzieHT He pO3B’sA3ye€ 3aj1aui.

Maxcumanvua oyinka cmyoenma 3a 0aHutl KOMnonenm npozpamu 60
oanie (3 pobomu no 20 6anis).

8. KpuTrepii ouiHOBaHHS pe3yJbTATiB HABYAHHS

3,HO6YB8,‘I Mae€ BiI[HOBiCTI/I Ha II’ATh TECTOBHUX 3aBAaHb 3 TCOPECTUYHUX 3HAHb 3

YITKMM TOSICHEHHSIM Ta BUPIIIMTH TpuU TpakThuHi 3anadi. KokHa BIiAMOBiIb Ha

TECTOBI 3aBAAHHS OI[IHIOETHCS MAKCUMYM Yy 2 Oaju, BUPIIICHHA KOXHOI MIPAKTHYHOI

3aga4i —y 10 GaniB. 3arajioM 3a €eK3aME€H MOKHA OTpUMaTu Makcumym 40 6ais.

Tabmmms 8.1
Kpurepii oniHIOBaHHSA BiANOBI/Il HA TECTOBI MUTAHHA HA €K3aAMEHY
Binnmosinnb
Ha TeCTOBI Kpurepii ouniHioBaHHS Ha eK3aMeHy
NUTAHHS
2 BiamoBinp HamaHa mpaBuiIbHA 3 YITKUM MOSICHEHHSIM.
1 Binnosias npaBusibHa, ajge 0€3 MOsICHEHHS.
0 BinnoBias He HaJaHa B3araii abo HempaBUJIbHA.

Maxcumanvua oyinka cmyoenma 3a 8i0nogiob Ha ycHi numarnHs 10
banie (5 numanwv no 2 banu).
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Taomurs 8.2

KpuTepii oniHiOBaHHSA pillIeHHSI NPAKTUYHOI 321a4i HA eK3aMeHYy

Pimenns
NPaKTHYHOL Kpurepii ouiHIOBaHHSI Ha €K3aMEHY
3agauvi

PilieHHs npeacTaBieHe MOBHE, KOPEKTHE, 3 YITKUMU MaJIOHKOM Ta

10 NOSICHEHHSIMU,  BIJTNOBIAb NpaBWIbHA, TMPABWIBHO BUKOHAHO
JOBECHHS
Pimenns npeacraBieHe MoBHE, KOPEKTHE, 3 YITKUMH MaJIOHKOM Ta

9 MOSICHEHHSIMH, BIAMOBIIb TPaBWIbHA, HEMPABWIHHO BHKOHAHO
JOBEJICHHS
Pimennss nmpencraBieHe 'y BUMJSAAl  opMmys,  TIPaBWIBHO

8 BUKOPUCTAHUX, 3 YITKUMH MaJIFOHKOM, ajie 0€3 MOsSCHEHb, BIAMOBIIbL
npaBuiibHA.

. PimenHss mnpenacraBieHe TMOBHE, 3 HEYITKUM MAaJIOHKOM Ta
MOSICHEHHSIMH, B1JIITOBIIb MPaBUJIbHA, HE BUKOHAHO JIOBE/ICHHS
PimenHs npencraBiieHe TOBHE, KOPEKTHE, 3 YITKUMH MOSICHEHHSIMH,

6 BIJIMOBIAb HEMpPaBUJIbHA Yy 3B'A3KY 13 MOMMWJIKAMU TPU BUKOHAHHI
PO3paxyHKIB.
Pimennss nmpencraBieHe 'y BUMJSAAl  opMmys,  TIPaBWIBHO

5 BUKOPDUCTAHUX, aje Oe3 TMOSCHEHb, BIAMOBIAb HEMPaBHIbHA Y
3B'SI3KY 13 MOMIJIKAMH [TPU BUKOHAHHI PO3PaXyHKIB.

3 Pimenns npeacraBiieHe y BUTJsA1I GopMyJI, OUIBII HIXK HAIOJIOBUHY,
BIJIMIOBIJIb HEMTPaBUIIbHA.

) PimenHst mpeacraBiieHe HEMOBHE Y BUTJISAAI (POPMyJT 3 HEUITKUM
MOSICHEHHSIM, TIPaBUJIbHA BIIMOBIIH BiICYTHS.

| PimenHss mnpeacraBieHe HEMOBHE, OUIBII HIXK HAIMOJIOBUHY,
MpaBUJIbHA BIIOBIAb B1ICYyTHS.

0 Pimennss He mnpeacraBieHe B3arajai ab0 HEMOBHE, MEHII HIXK

HAIIOJIOBUHY.

Maxcumanvua oyinka cmyoenma 3a 3aoaui 30 6anis (3 3aoaui no 10

oanis).
Tabauis 8.3
JlenHna gopma 3aouna ¢popma
Bug pobotu KIHBKI.CT Bun poborn KIHBK{C
b OaJiB Th OaiB
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Monyas 1
IM 1 Turnosuil po3paxyHox 1, 24 KonTponbha pobora 1 20
3aBganfsa 1-2
Turnosuit po3paxyHox 1,
3M 2 Sapnanms 3-4 24 | KonTpoabHa pobota 2 20
3M 3 InzmBIRyaiLHe 12 | KonTpoasHa poboTa 3 20
3aBaaHHsa |
ruImCyMKOBH Ex3amen 40 Ex3amen 40
1 KOHTPOJIb
Cyma 100 100
Tabanis 8.4
Po3noais 0axiB 3a popmaMu KOHTPOJIIO
MakcuMajbHa KiJbKicTh 0aJ1iB
dopMa KOHTPOJIIO
lenna popma 3aouna ¢opma
Buxonannusa
5 x 12 6ams = 60 OamB 3 x 20 6ams = 60 OamB
PO3paxyHKOBHX 3aBJaHb
Bigmosine Ha  TECTOBI
5 x 2 6amu = 10 OaniB 5 x 2 6amu = 10 OaniB

MATAHHA HA €K3aMEH1

Bukonanuag

3a/1a4l Ha eK3aMeHYy

[IPAKTUYHOL

3 x 10 6amiB = 30 GaniB 3 x 10 6amiB = 30 GaniB

Bcroro

100

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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