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Beryn

AHoTAaLA

HaBuanpna mucoumuiina «Buma Mmarematnka I» € omHi€r0 13 CKIIAQIOBHUX
KOMIUIEKCHOI MIATOTOBKM (axiBiiB ramy3i 3HaHb F IHdopmarniiiHi TexHOJIOTI]
crnemianbHOoCcTi  F3  «KoMmm'roTepHi Haykw»  OCBITHBO-TIPOQECIHHOI  Mporpamu

«KoMIT’ FoTepH1 HAyKW».

Bona € TeopeTHyHOIO OCHOBOIO MaiOyTHBOI MpodeciiiHol MisIILHOCTI Ta
OMaHyBaHHS HABUYOK, HEOOXITHUX A mojanplioro HaB4aHHs. [li yac BUBYEHHs
JUCIMIUTIHU Y CTYIEHTIB (POPMYEThCS CHCTeMa TEOPETUYHUX 3HAHB 1 MPAKTHUYHUX
HABUYOK 3 MUTaHb CaMOOpPraHi3alii CTyJeHTa B OCBITHBOMY CEPEIOBHIL, OCBITHBOI
TISTBHOCTI Yy 3aKjaAl BWINOI OCBITH Ta CTBOPEHHI I1HAWBIMYaJbHOI OCBITHBOI
TpaekTopii. OmanyBaHHS Kypcy 03HAHOMITIOE CTYJICHTIB 3 IPUIOMaMU JTOCHTIKEHHS 1
PO3B’sI3yBaHHS MaTeMaTUYHO (pOpMalli30BaHUX 3ajad, crupuse GOpMyBaHHIO HABUYOK
JIOTIYHOTO Ta aJIrOPUTMIYHOTO MHUCIEHHsS, 3a0e3redye OBOJIOMIHHS CTYJIEHTaMH
OCHOBHUMH MAaTEeMAaTHYHUMHU METOJaMH, HEOOXITHUMH JJIsi aHAII3y 1 MOJEIIOBAHHS
MpOLECIB Ta SBUII B MPOIEC] MOLIYKY ONTHUMAJbHUX pillleHb, BUOOPY HaMKpamux
croco0iB iX peasni3allii, a TOMY € BaroMor0 CKJIaJ0BOIO y MiATOTOBII (haxiBIliB.

KirouoBi cjioBa: maremaTtvka, CHUCTEMH pIBHSIHb, BEKTOpH, aHaJITHYHA
reomeTpis, QyHKIisA, TrpaHuusg (QyHKI, MOOXiaHa, 1HTerpan, AudepeHIianbHl

PIBHSIHHS, PSJIA, HAOTUKEH1 OOYUCIICHHS.



Abstract

The discipline «Higher Mathematics I» is one of the components of
comprehensive training of applicants for the first (bachelor's) level of higher
education in the field of knowledge F «Informational technologies» specialty F3

«Computer sciences» educational program «Computer sciencesy.

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 JUCHHUILIIHNA

Taomurs 1.1.
Onuc HABYAJBLHOI AMCIUIIIHHA
XapaKTepUCTHKa
. . HABYAJIBHOIL
. ["any3b 3HaHB, CHEIIAIbHICTh .
HaitmenyBanns . L JUCHUILTIHU
: (OCBITHS Mporpama), OCBITHIN
MOKa3HUKIB . Jlenna 3aoyHa
piBEHb
dbopma dbopma
HAaBYAHHS | HABYAHHS

KinbKicTh KpeauTiB — 4

Moaymis — 1

I"any3p 3HaHb:
F Indopmariitai TexHOIOTIi

O0o0B’s13K0Ba

Pik maroToBku:

3MICTOBHX MOJYIB — 3 1-i1 ‘ 1-i1
EnexkrponHuii aapec Cemectp
PITH/I Ha cauTi
VYHiBepcurery: . .
p Y 1-i1 1-i1
https://shorturl.at/HTLoY CreunianbHicts: F3
, : Jlexiid
Kowmm’oTepHi Hayku
InuBinyansHe HayKOBO- 30 ron. 6 TO/I.
JTOCHiHE 3aBaaHHs (He TpaxTuani
3aNJIAHOBAHO) CceMiHApChKi
. 30 rox. 6 ron.
(ocBITHS Mporpama
3aranpHa KUJTBKICTD «Komr’roTepH1 Hayki») 146 :
abopaTopHI
rogux — 120 paTop
- TOI. - TOJ.
CamocriitHa poboTa
TI/I)KH?BI/IX TOJUH ISt 60 roy. 108 roy.
JIEHHO1 dhopmu I , ,
HaBYAHHS: OCBITHI pIBEHB: HHHBmy.am’Hl
ayIUTOPHUX — 4; nepuwiuii (6axkanagpcovKuit) ?BHaHH’I‘ - TOA.
CaMOCTIHO1 poboTtu ua IEOH?pOH}O'
cTyaeHTa — 4. amK
dopma KOHTPOJIIO:
KOMOIHOBaHa




2. MeTa BUBYEHHS HABYAJBLHOI JUCIUILIIHNA

Pob6oua mporpama HaBuanbHOI aAucuuIUIiHg "Buima marematuka 1" cknagena
BIJIMOBIAHO J0 OCBITHBO-TIPO(ECifHOT MporpaMu MIArOTOBKU 3100yBadiB MEPILIOTO
(OakamaBpChKOTO) PIBHS BUIIOI OCBITH ramysi 3HaHb F I[Hpopmarmiiini TexHomorii
cnemianbHocTi  F3  Komm’rotrepHi Hayku  OCBITHBO-TIpodeciiiHOi  mporpamu
«Komm’oTepH1 HAyKn».

Jlns 3a3navenoi OIl nucnumirina € 000B’SI3KOBOIO.

Mertoro BuBueHHs aucuuiUlinn "Buma wmatematuka [" € QopmyBaHHS y
CTYJEHIB BIMOBIIHO 10 OCBITHBO-MPOQECIITHOT MPOrpaMu TAKUX KOMIIETEHTHOCTEH:
3K1. 3natHicTh 10 aOCTPAKTHOTO MUCJICHHS, aHAJII3y Ta CHHTE3Y.
3K2. 3naTHiCcTh 3aCTOCOBYBATH 3HAHHS y MPAKTUYHUX CUTYaIlisX.
3K6. 3naTHiCTh BUMTUCS 1 OBOJIO/IBATH CYYaCHUMU 3HAHHSIMH.

CK1. 3garnicTh 0 MaTeMaTUYHOTO (HOPMYIIOBAHHS Ta AOCIIIKYBaHHS HENEPEPBHUX
Ta JUCKPETHUX MAaTeMaTHYHUX  MOJENei, OOIpyHTOByBaHHS BHUOOpPY METOIIB 1
OIAXOAIB JIJIs1  PO3B’SI3yBaHHA TEOPETHMYHUX 1 MPUKIAJAHUX 3a7ad Yy raiysi
KOMIT IOTEPHUX HayK, aHaJI3y Ta IHTEPIPETyBaHHI.

CK4. 3paTHICTh BUKOPUCTOBYBAaTH Cy4YacHI METOJM MAaT€MAaTUYHOI'O MOJEIIOBAHHS
00’€KTIB, TPOILIECIB 1 SIBHUI, PO3POOJATH MOJEIl ¥ aJIrOpUTMH YUCEITHHOTO
pPO3B’sI3yBaHHS 3aJad MaTeMaTHYHOIO MOJEJIOBAaHHS, BpAaxOBYBaTH IOXUOKH
HaOIMKEHOTO YUCEJIBHOTO PO3B’sA3yBaHHs MPOQeECIiHUX 3a/1au.

3. IlepenymMoBH /11 BUBYEHHS TUCHHUILTIHA

[lepenymoBamMu [Jis BUBYEHHS JAUCLMIUIIHM € OCHOBHI TMOHSTTS paHIlIe
BHMBUYEHOI'O IIKUILHOTO KypCy MaTeMAaTHUKU; ACSKI MOHATTS Ta 3aKOHU 3 Kypcy (13UKH.

4. OuikyBaHi pe3yJibTaTH HABYAHHA

BuBueHHs HaBYaJIbHOI AUCHUIUIIHM nependadae (GopMyBaHHS Ta PO3BUTOK Yy
CTYJICHTIB TaKUX PE3yJIbTaTIB HABUAHHS:

[1P1. 3acrocoByBaru 3HaHHS OCHOBHHMX (OpPM 1 3aKOHIB aOCTPAKTHO-JIOTTYHOTO
MUCJICHHS, OCHOB METO/OJIOTIi HAayKOBOTO Mi3HAHHS, (OpPM 1 METONIB BUIIy4YEHHS,
aHauizy, 00poOKH Ta cUHTE3y 1H(pOpMaIlil B IPEAMETHIN 006JaCTi KOMIT'IOTEPHUX HaYK.

[IP2. BukopuCTOBYBATM Cy4YaCHHW MareMaTWUYHUN amnapar HENEepepBHOIO Ta
JUCKPETHOTO aHami3y, JiHIHHOI anreOpu, aHaIITHYHOI TreoMmeTpii, B mpodeciitHiii
TISUTBHOCTI JUIsL PO3B’SI3aHHS 3a/lad TEOPETUYHOTO Ta MPUKIAJAHOTO XapakTepy B
mpoleci MPOEKTYBaHHS Ta peani3allii 00’ €KkTiB iHpopMaTu3aiii.



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 pPiBHSAHL. 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.

rmonmmi [1, ¢.34-52], [2, ¢.55-711, [4, ¢.41-47], [7, ¢.335-344], [9, ¢.15-21].



Tema 6. Jlinii gpyroro nopsiaxky

Eninc, rinepbona, mnapabona. IX KaHOHIYHI pIBHAHHS Ta BJIACTHBOCTI.
[Ipuknaau 3BeIeHHs] PIBHSHB KPUBHUX JPYTOTO MOPSIKY 0 KAHOHIYHOTO BUTIIAMY. |1,
c.59-81], [2, c.71-80], [7, ¢.348-356], [9, c.15-21].

Tema 7. IlpsiMa Ta IUIOIIMHA B MPOCTOPi

PiBustHHS mpsimoi B mpoctopi. PiBHSHHS muionmHu. B3aemue posranryBaHHS
JBOX IUIOIIMH Ta ABOX MpsIMUX Y mpoctopi. KyT Mk HuMH. BigcTans BiJ TOYKH 10
IJIONIMHY Ta A0 MpsMoi Ha mromwuHi. [2, ¢.86-93], [7, ¢.373-378], [9, c.15-21].

Tema 8. IloBepxHi APYroro nopsiaAKy

[umiaapuuni, koHiuHi moBepxHi. Cdepa, emincoin. OaHONOPOKHUHHUH,
BONOPOKHUHHUM rinepOonoinu. Enintuunui, rinepOoniynuii napadonoinu. [2, c.81-
86],[7, c.380-390], [9, c.15-21].

3micToBuii Mmoayab 3. JludepenuiajbHe YUCACHHS

Tema 9. I'pannus pyHKUII HenepepBHOI0 APryMeHTy

UucnoBa mocmiIOBHICTh Ta 1i Trpanuis. O3HaueHHsI T'paHUIll, T€OMETPUUYHE
TaymadeHHs. Teopemu mpo rpanumi. llepma Ta apyra BaxiIMBi TpaHUI.
OnnocropoHnHi rpanuii ¢yHkii. [4, ¢.51-67], [8, ¢.8-23], [9, c. 21-25].

Tema 10. HenepepBHicTh ¢pynkuii. Touxku po3puBy Ta ix kiaacudikanis

HenepepsHuictes QyHkuii B Toumi. Jii Hax HenepepBHUMH (YHKIIAMU. TOUYKH
po3puBy (yHKIii, ix kiacudikaiig. BractuBocti (yHKINN, HeNepepBHUX Ha
BIZIpi3Ky. [4, ¢.51-67], [8, c.8-23], [9, 21-25].

Tema 11. Iloxigna ¢pynkuii, npaBusia g1udepeHilOBaHHS

3agavi, MO0 TPUBOJAATH JO TMOHATTS TOXiAHOI. O3HAaYeHHS TOXIAHOI Tl
MEXaHIYHUN Ta TeoMeTpuyHuil 3micT. OCHOBHI TpaBwia AuQEpEeHIIIOBaHHS.
JudepeHniiitoBaHHs HESBHO 1 TapaMeTpUyHO 3ajaHuX GyHKIiu. [4, ¢.73-83], [5, c.21-
43], [8, ¢.23-38], [9, c.25-30].

Tema 12. In¢epennian pyHkuii, H0oro 3acTtocyBaHHsi

Hudepenmian  ¢yHkiii, HOro TreoMeTpUYHUNA 3MICT Ta BJIACTHUBOCTI.
3acTocyBanHs audepeHiiaia 10 HabmmwkeHnx obuucienb. [Ipasuno Jlomitams. [4,

¢.83-90], [5, ¢.21-43], [8, ¢.38-48], [9, ¢.25-30].



Tema 13. ociaixxeHns GyHKILii 3a 10MIOMOT0I0 MOXiTHOT

[aTEepBami MOHOTOHHOCTI, €KCTpeMyMH (GyHKII. OMyKIiCTh, BTHYTICTh
KPUBUX, TOYKM TEPETUHY. ACHUMIITOTH, MAOCHIKEHHS Ta moOyaoBa rpadikiB
¢bynkuiit. [4, ¢.91-101], [5, c.21-43], [9, ¢.25-30].

Tema 14. [HousaTTs QyHKUII 0araTboX 3MiHHMX

®ynkuii 0araTb0X 3MIHHUX: O3HaU€HHS, 001acTh BU3HaUeHHA. [ padik GpyHKIil
nBOX 3MiHHUX. ['panunis QyHkuii nBox 3MiHHUX. YacTuHHI oxiaHi. [5, ¢.21-43], [8,
c.48-571, [9, c.30-32].

Tema 15. ludepenuiiioBHicTh QyHKIIII 0araTh0X 3MIHHUX

[Toxigna ¢yHkiii aBox 3MiHHUX. [loBHUN mudepeHIian Ta Horo 3B’S30K 3
yacTuHHUMU mnoxinHumu. [loxigHa cknagenoi ¢ynkuii. Hessni ¢ynkmii. Jotuuna

IJIOIIMHA Ta HOpMaJlb J0 MoBepxHi. Exctpemymu (yHKIIT ABOX 3MiHHHX. [5, ¢.21-

431,19, ¢.30-32].

Tabmus 5.1.
TeMaTHYHNH IJIAH HABYAJIBbHOI JAUCIHUILIIHA
Ha3Bu 3MiCTOBUX MOAYJIIB 1 TEM Kinekicts rogua
neHHa popma 3a04yHa Gopma
y TOMY 9HCJT y TOMY 9HCJT

o @)

= =

S| & e gl S S| & 2 g o

Moayas 1. Buima matemaruka I
3micToBuii MoayJb 1. JIiHiliHa Ta BEeKTOpHA anredpa
Tema 1. MaTpuui Ta Ali Ha HUMH 71202]-13 8 o) ) _ 6
Tema 2. Po3B’s3yBaHHS CHUCTEM
o _ T12121-13 /7| -1|-1-17
JTHIAHUX PIBHSHB
Tema 3. BekTopu Ta 1ii HaJ HUMU 8|212-1418]-12|-1]6
Tema 4. Bekrtopuuii Ta MimaHui
. 81212 -1a4 T 1| - |- |-17
N00yTOK BEKTOPIB
Pa3om 3a 3micToBuM mMoayJiem 1 30 8 8 -]14([30 2 |2 - | 26
3micToBHii MOAYJIb 2. AHATITHYHA T€OMETPIs

10



Tema 5. Jlimii HA IUTOMIMHI Ta 1X

_ 712121 -13 1|82 6
PIBHSIHHS
Tema 6. JIiHii 1pyroro mopsjaky 712121 -13 |7/ - 7
Tema 7. Ilpama Ta miIomMHA B
_ 81212 |-|141| 8| - 6
pocTopi
Tema 8. IloBepxHi apyroromopsiaky | 8 |2 (2| -| 4 | 7 | - 7
Pa3om 3a 3micToBUM MoayJieM 2 308 8 -|14|30 2 26
3micToBuii MoayJasb 3. JludepeHirianbHe YUCICHHS
Tema 9. I'panuis HKIT
P by 812 (2|-14)| 8| - 8
HETMEPEPBHOTO APTYMEHTY
Tema 10. HenepepsHICTH HKIII.
pep (b.y _ 81212 |-141| 8] - 8
Touku po3puBy Ta ix kimacudikaris
Tema 11. TloxigHa  ¢yHKII,
_ 812 12|-141]10] 2 8
npaBuia 1uQepeHIitoBaHHS
Tema 12. Judepenmian ¢yHKIii,
oro  3actocyBanHs.  OcCHOBHI
' 81212 -141| 8] - 8
TEOpEMHU T epeHIaTbHOTO
YUCJICHHS
Tema 13. JlocmimkeHHs: GyHKIIN 3a
. by 812 2|-14 |10 - 8
JOTIOMOT'O10 MOX1AHOT
Tema 14. Tlomsarra  Qyskuii
. 10(2(2|-]6 /| 8] - 8
0aratb0X 3MIHHUX
Tema 15. JudepeHiiioBHICT
' (b? 10{2(2|-]6 /| 8] - 8
¢GyHKIi# 6araTh0X 3MIHHUX
Pa3om 3a 3micToBUM MoayJiem 3 60 (1414 - | 32|60 | 2 56
120/ 30 (30| - | 60 | 120 | 6 108

Ycboro roaua

11




Taomurs 5.2

Temu NPAKTUYHHUX 3aHATH

Kinekicts rogua
Ne 3/m Haspa temu Jlenna 3aouyHa
dbopma dbopma
Monayas 1
3micToBuii MoayJsb 1. JliHiliHa Ta BeKTOpHA anredpa
BusHayHuku Apyroro Ta TPEThOTO MOPSAKY,
1 BJIACTHBOCTI BU3HAYHUKIB. Jii Ha 2
maTpuisiMu. OGepHeHa MaTPUILISL.
Po3p’s3yBannst CJIAP maTpuyHUM METOJIOM
2 |Tta 3a dopmynamu Kpamepa. OpnHopinHi 2
CJIAP. )
JliniitH1 omepariii HaJ BEKTOpPaMHU.
3 Koopnunatu Tta Mmoayns Bektopa. Hampsmai ’
kocuHycu. llomim Bigpi3ka y 3amaHoMy
BitHOMIeHH]. CKansapHuil JOOYTOK 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, 007acTh BU3HAYEHHS, MOOYAO0Ba )
rpadikiB. OOUKCcIeHHs TpaHUllb QYHKITIH. D)
10 | HemepepBHiCTb, TOUKH PO3PUBY. )
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['eomerpuynmii 1 GI3UYHUIA 3MICT TOXITHOI.

1T | Texnixa audepenuiroBaHHs. 2
Judepeniian, 3acToCyBaHHS Yy HaOJMKEHUX
12| o6uncrenmsx. Ipasumo Jlomitas. 2
HocmipkeHHss  (QyHKIT 32 JIOMOMOI'OIO
13 | moxigaux. 2
OOnacTe BH3HAQYEHHSA, YAaCTHUHHI ITOXI1JHI
(dyHKIIT 6araTb0X 3MIHHUX.
14 2
Hudepenmian  QyHkmii  JBOX  3MIHHHUX.
15 | HoTuuHa momuHa Ta HOpMask 0 MOBEPXHI. )
Excrpemymu GyHKIIT ABOX 3MIHHUX.
Bceboro 3a 3micToBuii MoayJib 3 14 2
Pazom 30 6
Temu 1a00paTOpHUX 3aHATH
He 3amnanoBaHi.
Camocriiina podorta
Taomurs 5.3
3aBaaHHA ISl CAMOCTIiHOI po0oTH (1eHHa ¢opMma)
KimpkicTs

TOUH

HazBa Temun
3/1 Jlenna opma
1 | [TigroroBka A0 JEKLii 15
2 | [liaroToBKa A0 MPaKTUYHUX 3aHSITh 15
3 | Buxonanns TunoBoro po3paxynky Nel(3aBnanns 1-4). 20
4 | Buxkonanus [nauBigyansHoro 3apaanHs Nel 10
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KinbkicTh
TroJuH
No
/ Hazsa temnu
3/11 Jenna ¢popma
Pazom 60
Taomurs 5.4
3aBaaHHd 119 camMocTiiiHOI podoTH (3a0uHa ¢gopma)
KimpkicTs
TroJuH
No
) Hazsa temu
3/11 3aouHa (opma
5 | IligroToBKa 10 JEKITii 20
6 | [linroroBka A0 MPaKTUYHUX 3aHSIThH 28
7 | Kontpoasna pobora Ne 1 20
8 | KonTtpomnsHa pobota Ne 2 20
9 | Kontpoarna pobora Ne 3 20
Pazom 108
InauBinyajsbHe HAYKOBO-10CTIIHE 3aBJAaHHS
He 3armmanoBano.
6. MeToau HaBYaHHS, 32C00M NiarHOCTHUKH Pe3yJIbTATIB HABYAHHS Ta

METO/IH iX 1eMOHCTPYBAHHSI

HalOyTtrss 3100yBauamMu KOMIIETEHINH 3a0e3leuyeTbCsi uepe3 3aCBOEHHS
HABYAJILHOTO MaTepialdy y BHUIJISAlL JEKUIWHUX, MPAKTUYHUX 3aHATh, CAMOCTIHHOI
pOOOTH CTYJIEHTIB Ta KOHTPOJIBHUX POOIT.

OCHOBHUMHU METOAAMH HABYAHHS 3 JUCITUTUTIHH €:

1. IMosicHIOBATbHO-LTIOCTPATUBHUIA METO/1, 332 JOMOMOTOK MOBIJOMIICHHS Ta
3acCBOEHHS 1H(OpMAIli Ha JEKI[IHHUX Ta MPAKTUYHUX 3aHATTSIX CIIOBECHUMH W

HAOYHHUMHM 3aC00aMHU.
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2. lIpobneMHMii MeTOA, KOJM HA MPAKTUYHUX 3aAHITTIX YTBOPIOIOTHCS
MONIYKOBl CHTYyaIlii, PO3BUBAEThCS AKTUBHICTh, CAMOCTIMHICTH, TBOpHYl 3/10HOCTI
3100yBaviB OCBITH.

Sk HaouHMI MaTepial Ha JIEKLISIX 3aCTOCOBYIOTbCS MYJIbTHMEINHI Claiiin Ta
JIEKI[IHHI IEMOHCTpAIIii.

3 MEeTO0 PO3’SICHEHHSI HAWO1IBIN CKIAAHUX MATAHD JUCIUIUIIHA Ta T1ABUIICHHS
SAKOCT1 BUKOHAHHS 1HJIMBIyaJbHUX 3aBJaHb Ta TUIIOBUX PO3PaxXyHKIB MPOBOASTHCS
rpymoBi Ta IHAMBIAYaIbHI KOHCYIbTALIL 32 pO3KIaA0M Kadeapu.

3aco0amMu  JiarHOCTUKH  pe3yJbTaTIB HAaBYaHHA Ta MeTOAAMM  iX
JAE€MOHCTPYBAHHS €:

® BUKOHAHHS 3aBJJaHb Ha MPAKTUYHUX 3aHATTIX;

e odopmienns Ta 3axuct Tunosoro po3zpaxyHky Ne 1;
e BUKOHaHHS [HaUBIiMyanpHOTO 3aBHaHHsg Ne 1;

® PpO3B’sI3aHHS OJIMITIIAHUX 3aB/IaHb;

® KOHTPOJIbHI TECTOB1 pOOOTH.

7. @opMH NOTOYHOI'0 TA MIACYMKOBOI0 KOHTPOJIIO

JlocsiTHeHHsT ~ CcTyAeHTa  OIiHIOIOThCT 32 100-0anpHOIO  CHCTEMOIO
VYHiBepcuTery.
[TincyMKoBa OLlIHKA HABYAJBHOTO KYpCy BKJIIOYA€ B c€O€ OILIHKUA 3 MOTOYHOTO

KOHTPOJIIO 1 OI[IHKM 3aKJIFOYHOTO 3aMiKy . Y KOXXHOTO KOMIIOHEHTa CBOSI 4acTKa B
3arajibHiil CUCTEMI OIIHOK. Y MPOMDKHHUX OIIHKAaX CTYJAEHT MOke HaOpatu 60 Oais.
[IuToma Bara 3akJIIOYHOTO 3ajliKy B 3arajbHii cuctemi omiHOK — 40 Gamis. [IpaBo
3/1aBaTH 3aKIIOYHUH 3aTIK JAa€ThCS CTYACHTY, SIKHH 3 ypaxyBaHHSIM MaKCHUMAaJIbHUX
O0aniB TMPOMDKHHUX OIIIHOK HaOupae He MeHme 40 OamiB. IlimcymkoBa oOIliHKa
HABYAJIBHOTO KypCy € CyMOIO MTPOMDKHUX OIIHOK 1 OI[IHKH 3aJIKy.

[ToToynmii KOHTpONIb TmepeAdayae OIIHIOBAaHHS TEOPETHYHOI IMiJrOTOBKHU
3100yBaviB BUILOI OCBITH 13 3a3HAYEHOT TeMHU Ta HAOYTUX MPAKTUYHUX HABUYOK Mif
yac BUKOHAHHS 3aBJIaHh CAMOCTIHHHUX POOIT.

3apaxyBaHHS KPEIUTIB HABYAILHOTO KypCY MOXKIIMBE TUIBKH MICISI JOCATHEHHS
pe3ynbTaTiB, 3arutanoBannx PITH/I, o BupakaeThCst B OJTHIN 3 MO3UTUBHUX OIlIHOK,
nependauYeHuX YNHHAM 3aKOHOJaBCTBOM.
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dopMa KOHTPOJIIO KOMOIHOBaHA:
e nmucbMoBa (oopmiieHHS 3BITIB, MHCHMOBI BIAMOBIAI Ha KOHTPOJBHI
NUTaHHS BUKOHAHHS 3aBaHb);
e ycHa (BIJMOBIAI HA KOHTPOJIbHI TUTAHHS, 3aXUCT pedeparip);
e TecToBa (MOIYJbHI KOHTPOJIbHI TECTOBI POOOTH, BUKOHAHHS OJIMITIaJHUX
3aBJIaHb).
KpuTepii oniHIOBaHHA BUKOHAHHS PO3PAXYHKOBHMX 3aB/IaHb

3nm00yBau JIeHHO1 (hOpMU HABUYAHHS MAa€ BUKOHATH YOTHUPHU 3aBAAHHS THUIIOBOTO
pPO3paxyHKy Ta OJHE 1HIWBiTyallbHE 3aBJaHHA, 10 HAPaXOBYIOTh B co0i 5 3azaad,
3rifHo iHAMBiAyamsHOTO Tpadiky. KokHa po3paxyHKOBE 3aBIaHHS OIIHIOETHCS
MakcuMyM y 12 OGamiB. 3arajioM 3a pO3paxyHKOBi 3aBIaHHS MOXHAa OTPHUMATH
MakcumyM 60 OariB.
Tabmums 7.1
@®opMH KOHTPOJII0O BUKOHAHHS PO3PaXyHKOBHUX PoOIT,

iX omiHIOBaHHSA

Buxonaunnsa
PO3paxXyHKOBHUX

. Kpurepii ouniHioBanus
pooiT purepion

Pob6oTa BukoHaHa y BcTaHOBIeHUH TepmiH. CTYJEHT CaMOCTIHHO
12 BU3HAYA€ THUIl 3aJadyl 1 palioHaIbHO pO3B’sa3ye 1ii. Moxe
PO3B’sI3yBaTH KOMOIHOBAHI 3aJ1aui.

Pobota BukoHaHa y BcTaHOBJIEHUN TepMiH. CTyAE€HT parioHaIbHO

10 : ) : :
pO3B’s13ye€ 3aadi. Moxke po3B’sI3yBaTH KOMOIHOBaHI 3aJ1a4i.

Po6ora BuKOHaHa 3 TOPYIICHHSM BCTAHOBJICHHX TEPMIiHIB.
8 CryneHt HaBoauTh NOTpiOHI Qopmynu. Po3p’sa3ye 3amaudy
KOPHUCTYIOUYHCH aJITOPUTMOM.

Pobora BuKOHaHa 3 TMOPYIICHHSM BCTAHOBJCHHUX TEPMIHIB.
6 CryneHT HaBOguTh MOTPiIOHI (opmynu. Po3p’s3ye 3amauy 3
OMMJIKAMHU.

CTyneHT ckilajlae CKOpOYEeHY YMOBY 3ajaui, pOOUTh OOUMCIIEHHS
JIUIIE 32 TOTOBOIO (hOPMYJIOHO.

0 CTyJIleHT He pO3B’s3Y€ 3a/1adi.

Maxcumanvua oyinka cmyoeHma 3a OaHull KOMROHEHM Npocpamu
60 banis (5 3ae0anv no 12 banis).
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Kpurepii oliHirOBaHHSI BUKOHAHHSI KOHTPOJILHUX 3aB/IaHb (3204Ha (popMa)

CTyneHTH 3a0YHOTO BiAIJICHHS BHUKOHYIOTH TPU KOHTPOJIbHI POOOTH 3riIHO
1HAMBIAYaIbHOTO BaplaHTy, SKHUM BIAMOBIJA€ TOPSAKOBOMY HOMEpY 31 CIIUCKY Y
KypHam, B 0o0’eMi 12 3amay 3 BIANOBIIHUX TEM 3aHATTS Ha OJIHY KOHTPOJBHY
pobory.

Taomurs 7.2

K/p Kpurepii oliHlOBaHHA

Po6ota BukoHaHa y BcTaHOBJIeHUN TepMiH. CTyA€HT CaMOCTIHHO

20 | BU3HAYae TUN 3314l 1 pallloOHAJILHO PO3B’s3ye 1i. Moxke po3B’sa3yBaTu
KOMO1HOBAHI 3a/1a4i. 3BIT BIAMOBIAAa€ BCTAHOBJIEHHM BUMOTaM.
Pob6ota BukoHaHa y BcTaHOBIEHUI TepMiH. CTyIEHT palioHaIbHO

16 | po3B’s3ye 3amadi. Moxe po3B’si3yBaT KOMOIHOBaHI 3a/1a4i. 3BIT
BIJIITOBI/TA€ BCTAHOBJIEHUM BUMOTaM.

Po6ota BukoHaHa 3 TOPYIIEHHSM BCTAHOBJIEHUX TepMiHIB. CTyIeHT
|p | HaBOmUTH noTpioH1 (I)OpMyJIIfI. PQBB’HSye 3312y KOPHCTYIOUICh
anroputMoM. CKiIaieHuid 3BIT MICTUTh HETOYHOCTI Y BUCHOBKAX Ta

OMIJIKH

2 Pob6oTa BuKkoHaHa 3 MOPYIICHHSIM BCTAHOBJICHHUX TepMiHiB. CTyaeHT
HABOJIUTh MOTP1OHI Popmynn. Po3B’s13ye 3a1auy 3 HOMHJIKAMH.

4 CTyneHT cki1a/iae CKOpOUEHY YMOBY 3a/1a4i, pOOUTh OOUHCICHHS JIUIIIE 3a

TOTOBOIO (HOPMYIIOO.

0 CrtyzieHT He pO3B’sA3ye€ 3aj1aui.

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

8. Kpurepii oniHOBaHHS pe3yJIbTATiB HABYAHHS

3n00yBau Mae BiJMOBICTH Ha I’ATh TECTOBUX 3aBAAaHb 3 TEOPETUYHHUX 3HAHB 3
YITKUM TIOSICHEHHSM Ta BUPINIATA TPU NpakTU4HI 3amadi. KokHa BiAMOBiIb Ha
TECTOBI 3aBAAHHS OI[IHIOETHCS MAKCUMYM Yy 2 Oaju, BUPIIICHHS KOXKHOI IPAKTHYHOI
3agayi —y 10 GainiB. 3aranom 3a ek3aMeH MOKHA OTpUMaTu Makcumym 40 Gais.

Tabmmms 8.1
Kpurepii oniHIOBaHHSA BiANOBI/Ii HA TECTOBI MUTAHHA HA 3AJIKY
Binnosinn
HA TeCTOBI Kpurepii oniHIOBaHHS Ha 3JIIKY
NUTAHHSA
2 BiamoBinp HajaHa paBuiIbHA 3 YITKUM MOSICHEHHSIM.
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1 Bignosiae npaBuibHa, aje 0€3 MOSICHEHHSI.
0 Bignosine He HajaHa B3arajii abo HEMpaBWIbHA.
Maxcumanvua oyinka cmyoewma 3a 8i0nosiov Ha ycHi numanus 10
banie (5 numansv no 2 6anu).
Taomurs 8.2
Kpurepii oniHiOBaHHSA pillIeHHSI MPAKTUYHOI 3a/1a4i Ha 3aJIiKy
Pimenns
NPaKTHYHOL Kpurepii oniHIOBaHHS Ha 3aJIIKY
3agavi
PilieHHs npeacTaBieHe MOBHE, KOPEKTHE, 3 YITKUMU MaJIOHKOM Ta

10 MNOSICHEHHSIMU,  BIJTNOBIAb NpaBWIbHA, TMPABWIBHO BUKOHAHO
JOBEICHHS
Pimenns npeacraBieHe MoBHE, KOPEKTHE, 3 YITKUMH MaJIOHKOM Ta

9 MOSICHEHHSIMH, BIAMOBIb TPaBWIbHA, HEMPABWIHHO BHKOHAHO
JOBEJICHHS
Pimennss nmpencraBieHe 'y BUDJSAAl  opMmysi,  TIPaBWIBHO

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

. PimenHss mnpenacraBieHe TMOBHE, 3 HEYITKUM MAaJIOHKOM Ta
MOSICHEHHSIMH, B1JIITOBIIb MMPaBUJIbHA, HE BUKOHAHO JIOBEICHHS
PimenHs npencraBiieHe TOBHE, KOPEKTHE, 3 YITKUMH MOSICHEHHSIMH,

6 BIJIMOBIAb HEMpPaBUJIbHA Yy 3B'A3KY 13 MOMHWJIKAMU TPU BUKOHAHHI
PO3paxyHKIB.

Pimennss nmpencraBieHe 'y BUMJSAAl  opMys,  TPaBWIBHO

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

3 Pimenns npeacrasnene y BUrisiai Gopmys, O1IbII HIXK HAMIOJIOBUHY,
BIJIMIOBIIb HEMIPaBUIIbHA.

) PimenHst mpencraBiieHe HEMOBHE Y BUTJISAAI (POPMyJT 3 HEUITKUM
MOSICHEHHSM, TTPaBUJIbHA BIMIOBI/Ib BIACYTHS.

| PimenHss mnpeacTraBneHe HEMOBHE, OUIBII HIXK  HAIMOJIOBUHY,
MpaBUJIbHA BIIOBIAb B1ICYTHS.

0 Pimenns we mnpencraBieHe B3arajgi a00 HEMOBHE, MEHII HIXK

HAIIOJIOBUHY.

Maxcumanvua oyinka cmyoenma 3a 3aoaui 30 6anis (3 3adaui no 10
banie).
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Taomurs 8.3

Jlenna popma 3aouHa gopma
K-15 Bug po6otu K-16
Bun poboru OasiB OasiB
Monyas 1
IM 1 TunoBuii po3paxyHox 1, 24 Kontponsna pobota 1 20
3aBmadua 1-2
TunoBuii po3paxyHox 1,
3M 2 3apnanms 3-4 24 | KoHTpoabsHa poboTa 2 20
3M 3 InzmBIRyaiLHe 12 | KonTpoasHa poboTa 3 20
3aBaaHHsa |
Hineynconi 3anix 40 3anix 40
1 KOHTPOJIb
Cyma 100 100
Tabmuus 8.4

Po3noais 0axiB 3a popmaMu KOHTPOJIIO

dopMa KOHTPOJIIO

MakcuMaJibHA KIJIBKICTH 0aJ1iB

Jdenna popma

3aouna ¢popma

Buxkonannasg
PO3paxXyHKOBHX 3aBJaHb

5 x 12 6amiB = 60 GaniB

3 x 20 6amiB = 60 GamiB

Bigmosine Ha  TECTOBI

IIUTAaHHS Ha €K3aMEHI

5 x 2 6amu = 10 GaiiB

5 x 2 6amu = 10 GaiiB

Bukonanns [IPAKTUYHOL

3a/1a4l Ha 3aJlKy

3 x 10 6amiB = 30 GaniB

3 x 10 6amiB = 30 GaniB

Bcroro

100

100
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9. IncTpymMeHTH, 00/1aJHAHHSI TA IPOrpaMHe 3a0e3MeYeHHs], BAKOPUCTAHHSA
SIKMX Nepeadayac HABYAJIbHA TUCIUILTIHA
1. OnopHMIA KOHCIIEKT JICKIIH 3 JUCIUIUIIHA B €JICKTPOHHOMY BapiaHTI.
2. MeTtonuuH1 BKa3iBKM Ta 3aBJIaHHS J0 BUKOHAHHS IHIWBIIYyalbHUX POOIT 3
JAUCLMIUTIHU B €JIGKTPOHHOMY BapiaHTi.
3. HamyanpHi moCiOHUKH ISl 1HAWBIAYyadbHOI POOOTH CTYACHTIB 3 KypCy
BUIIIO1 MAaTEMAaTHUKU.

4. JIexuiiH1 AeMOHCTpAILi.

10. PexomengoBaHi xxepeJia iHpopmanii
OcHoBHa

1. Anrebpa ta reomerpis. KoHcnekT nekiiii 3 Kypcy «AHaIITHYHA T€OMETpis
Ta JiHIlHa anrebpay [EnekTpoHHMit pecypc] : HaBYaIbHUN MOCIOHUK AJISi CTYJCHTIB
crietianbHOCTI 124 «CuctemMHuit aHamiz», OCBITHIX mporpam «CHCTeMHUN aHami3 i
ynpasininusa; Cuctemuuii anani3z ginancoBoro puky» / KIII im. Iropsa Cikopcbkoro ;
ykaaa. O. O. Kamoxnauit, A. FO. Manbnes, I'. b. Tloakomnsin, 0. A. YanoBcekuii ;
KIII im. Irops Cikopcwkoro. — Enextponni tekcroBi aani (1 ¢aiin: 4,68 Mbaiit). —
Kuis : KIII im. Irops Cikopcbkoro, 2019. — 127 c.

2. Amnamituyna reometpis. Enxementu niniitnoi anredpu [Enexrponuii pecypc]

Teopis Ta 3adaul ans camoctidHoi poGotu / HTVYY «KIIl» ; ykman.: 3. I
Opaunceka, JI. A. Penera. — Enextponni texcrosi ngani (1 daiin: 25,78 Mb6aiT). —
KuiB : HTYVY «KIII», 2016. — 148 c.

3. Bbesymak O. O. HaBuanbHuii OCIOHUK 3 JNIHIHHOT anreOpu ISl CTyA HTIB
MexaHiko-mateMatuuHoro dakynptety / O. O. besymak, O. I'. I'anromkin, €. A.
Kouy6inceka. — K. : BIIL] "KuiBcbkuii yHiBepcuret", 2019. — 224 c.

4. Enementn Bumoi matematuku: Hapd. nociOnuk / H. E. Konapyk, M. M.
Mansap, B. B. Hikonenko, M. M. Ilapkaai. — Yxropon, BumaBaunrso YxxHY
"T'oBepna", 2017. - 124 c.
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5. Kaxyra H.JI. Buma marematuka (mpaktukym) Yactuna 1. Bekropu i
koopauHatu. IloximHa Ta ii 3acTtocyBaHHsA. IHTerpas 1 #oro 3acTocyBaHHS.
Hudepenmianbai piBHAHHI. Enementu Teopii #imoBipHocTel. I[lpakTukym s
(dbopMyBaHHS KOMIIETEHTHOCTEN CTyeHTiB. KuiB : YHIBEpCUTET €KOHOMIKH Ta MpaBa
«KPOK», 2017.-95 c.

6. JlutBunoB A.Jl. Buma Tta mnpukiagHa MaTeMaTUKa 3 €JIEMEHTaMHu
1H(popMaIItHUX TEXHOJIOTIN: HaB4YanbHUM mocioHuk / A.JI.JIuTBuHOB; XapkiB. HaIl.
yH-T Micbk. rocn-Ba iM. O. M. BekeroBa. — XapkiB : XHYMI im. O. M. bekerosa,
2019.-232c.

7. MaremaTtuka B TeXHIYHOMY YHiBepcuTeTi [EnexktponHuii pecypc]
nigpyunuk / 1. B. Anekceea, B. O. TI'aiineit, O. O. luxosuunuii, JI. b. ®enoposa ; 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. Cepreera JLH. BUIlA MaTeMaTuka 1 cratuctuka. Yacrtuna .
MareMaTU4HUA ~ aHaJI3: HAaBYAJIbHUM  TOCIOHWK  JyIsi  cTyAeHTiB  I-ro
(dhapMaIeBTUHIHOTO dakynpTeTy  3amopi3bKoro  JePKaBHOTO  MEIHYHOTO

VYuisepcutery / JI.LH. Cepreera, O.€. [Ipokomuenko. — 3anopixoks: 2019. — 118 c.
9. Topsuux 1.0. Buma matremaruka: HaB4asbHui nocionuk / J1.0. TopsHuk.
— XapkiB: XAYXT, 2019. - 150 c.

JlonomizxHa

1. bamanaina H.M. JliniitHa anreOpa Ta aHadITHYHA FEOMETPis : HAaBYAJIbHO-
METOAWYHI pekoMeHpalii (B JOMOMOry 10 CaMOCTiMHOI poboTu i 3700yBadiB
BUIIOI OCBITU CTymeHs OakanaBpa (akynbTeTy KiOepOesmeku Ta iHpOpMaIiiHUX
texHoJjoriid) [Enexrtponne Bumanus]. / H.M.banannina; kadenpa xidepoesnexku HY
«Onecpka opuanyuHa akagemis». — Oxeca : @enike, 2020. — 32 c.

2. JludepeniianbHe Ta iHTErpaibHe YMCIEHHS QYHKIM oaHiel 3minHOi. / L.V.
Kurpa, T.V.Shmatko. Differential and Integral Calculus for One Variable Functions =
JudepeHiiaabHe Ta 1HTErpaibHe 4YUCIeHHS (YHKIINA ofHiel 3MiHHOI. HaBuanmbHwMiA

nocionuk . — X.: THY XTI, 2017. — 324c. (aHTJI. MOBOIO)
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3. 306ipHUK 3a7a4 1 BOpaB 31 CIEMiadbHUX PO3JAUIB BUIOT MAaTEMAaTHKU IS
CTYJCHTIB TeXHIUYHMX crieriaabHocTel [Enexrponuit pecypc]/ HTYY «KIID» ; yknan.
3. Il. Opaunceka, JI. A. Peneta. — Enekrponni TexctoBi naui (1 gaitn: 9,8 Moaiit). —
KwuiB : HTYVY «KIII», 2016. — 43 c.

4. HecrannapTHi Ta oJiMMiagHI 3a4a4l 3 anreOpu Ta aHajizy: NPaKTUKYM IS
MiATOTOBKU CTYAEHTIB 1-ro Kypcy [EnexTtpoHHuit pecypc| : HaBYalnbHHUN MOCIOHUK
s ctyneHTiB crynenst OakamaBpa / KIII im. Iropst 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
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Indopmaniiini pecypcu B Internet

1. bibmoreka HarioHanpHOTO yHIBEpCUTETY KOpaOieOyaTyBaHHS i1MEHI aaMipaia

Makaposa.

2. lupakTudH1 Ta METOAWYHI MaTepianu Kadeapu MaTeMaTHIHOTO aHaJli3y Ta Teopii

HMOBIpHOCTEH KIII M. Irops Cikopcbkoro [Pexum JOCTYILY

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

3. MIT OpenCourseWare — nmpoekt MaccauyceTchbKOro TeXHOJOTTYHOTO 1HCTUTYTY 3
nyOmikamii y BIIKpUTOMY JOCTYIIl MaTepiaiiB BCiX KypciB IHCTUTYTY. OmyOuikoBaHi
MaTepiaiy BKJIIOYAIOTh IJIaHUM KypCiB, KOHCIEKTH JIeKI[if, JOMAIlHl 3aBJaHHS,
eK3aMeHalllliHI TUTaHHs. /{15 nesikux KypciB AOCTYIIHI Bijieo3anucu JeKiii. [Pexum

noctymy https://ocw.mit.edu/courses/mathematics/].
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3MiHH TAa JONNOBHEHHSA
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