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Beryn

AHoTAaLIA

Hapuanpna pucrumurina "Buma marematuka [" € omHi€o 13 CKIag0BHX
KOMIUIEKCHOI MIATOTOBKH 3100yBauiB mepmoro (6akamnaBpChKOro) piBHA BHIIOI
ocBiTH rany3i 3HaHb G "[H)XeHepis, BUpOOHUIITBO Ta OYIIBHUIITBO" CIEHIAIIBHOCTI
G9 "llpuknagHa Mexanika" OCBITHBOI mporpamMu "[HXHUHIPUHT 3BaproBaHHS Ta
CIIOPIAHEHUX TpOoIIeCiB".

Bona € TeopeTMYHOIO OCHOBOKO MalOyTHHOI mpodeciiiHoi AISIBHOCTI Ta
OMaHyBaHHS HABHYOK, HEOOXITHHUX AJisl mofaiplioro HaB4aHHs. [li yac BUBUEHHs
JUCIMIUTIHU Y CTYIEHTIB (POPMYETBhCS CHCTeMa TEOPETUYHUX 3HAHBb 1 MPAKTHUYHUX
HABUYOK 3 MUTaHb CaMOOpPraHi3alii CTyJeHTa B OCBITHBOMY CEPEIOBHIL, OCBITHBOI
AISUTBHOCTI Yy 3aKiajl BHINOI OCBITH Ta CTBOPEHHI 1HIWBIIyallbHOI OCBITHBOI
TpaekTopii. OmanyBaHHs KypCy 03HAHOMITIOE CTYICHTIB 3 IPUIOMaMH JTOCHTIKEHHS 1
PO3B’sI3yBaHHS MaTeMaTUYHO (pOpMalli30BaHUX 3ajad, crpuse (GOpMyBaHHIO HABUYOK
JIOTIYHOTO Ta aJITrOPUTMIYHOTO MHUCIEHHS, 3a0e3redye OBOJIOMIHHS CTYJIEHTaMH
OCHOBHMMH MaTE€MaTUYHUMHU METOJaMH, HEOOXITHUMH MU aHaJi3y 1 MOJCITIOBAaHHS
MpOLECIB Ta SBUII B MPOIECI MOILIYKY ONTHUMAJbHUX pillIeHb, BUOOPY HaMKpamux
croco01B iX peasi3allii, a TOMY € BaroMor0 CKJIaJ0BOIO y MiATOTOBII (haxiBIliB.

KiarouoBi ciaoBa: marematvka, CHUCTEMH pIBHSIHb, BEKTOpH, AaHaJITHYHA
reomeTpis, QyHKIisA, rpaHuug (QyHKI, MOOXiaHa, 1HTerpan, AudepeHIianbHl

PIBHSIHHS, PsJIA, HAOJUKEH1 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 G "Engineering, Manufacturing and
Construction" specialty G9 "Applied mechanics" educational program "Welding
engineering and related processes".

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 TUCHUILIIHNA

Tabmurs 1.1.
Onuc HABYAIBHOI IMCHUILTIHA
XapaKTepuCTUKA
. : : HABYAJIbHOI IUCIUILIIHA
HaiiMmenyBanHs ["any3b 3HaHb, CHEIiANIbHICTh
: : S Jlenna 3aoyHa
MOKa3HUKIB (oCBITHS Iporpama), OCBITHIN PiIBEHb
dbopma dbopma
HABYaHHS | HaBYaHHSA
Kinbkicth
: O60B’s3K0Ba
KpeauTiB — 4 ["any3b 3HaHB:
Monaymis — 1 G "ImxeHepisi, BAPOOHUIITBO Ta Pik miAroTOBKH:
3MICTOBUX OyIIBHUIITBO" . .
) 1-i1 1-i
MOJTyJIB — 3
Enextponnuii C
anpec PIIH/I nHa CMECTP
caiTi
VYHiBepcurery: 1-it 1-i
_ _ Jlexmiit
CroewiaibHICTD
5 " 5 "
[npuBinyansue G9 "IIpuknagna MexaHika 30 ro. 6 roy.
HAyKOBO-
JOCIITHE ' _ '
3aBIAaHHA  (He ITpakTu4Hi, ceMiHapChKi
3ani1ano8ano) OcBiTHS nporpama
Inorcunipune 36aproeanis ma
CHOpiOHeHUX npoyecie 30 rox. 6 roz.
3araibHa
KUIBKICTh TOJUH JlaGopartopHi
- 120
- TOJI. - TOJI.
ST —— Camocriiina poboTa
roAuH AT 60 rog. 108 rox.
neHHoi  gopmu I . .
HABYaHHS: OCBITHI} piBEHb: HIMBIYyallbHI 3aBJAHHA.
ayIUTOPHUX — 4; nepwiuil (baxanaepcvKuii) B - TOA.
CaMOCTIHHOI i na KOHTg OJLI0:
poGOTH aliK aliK
crynenta — 4. dopma KOHTPOIIIO:
KOMOIHOBaHa




2. MeTa BUBYEHHSA HABYAJILHOI JUCHUILIIHHA

Pob6oua mporpama HaBuanmpHOi Aucuuiuiinu "Buma marematuka [" cknanena
BIJIMOBIAHO /10 OCBITHBO-TIPOQECIHHOI MporpaMu MArOTOBKH 3100yBayiB MEPIIOro
(OakamaBpCHKOTO) PiBHS BHILOI OCBITH ramy3i 3HaHb G "[HxeHepis, BUpOOHUIITBO Ta
oyniBauTBo" criemianbHOCTI G9 "Ilpuknagna mexanika" ocBiTHBOI nporpamu (OI)

"[HXMHIpUHT _3BaprOBaHHS Ta crnopigHeHux mpoieciB”". Jlnsg 3a3madenoi OII

IUCIUIUIIHA € 000B’AI3KOBOIO.
Metoro BuBuYeHHs aAuctuiUlinkd "Buma wmatematuka [" € dopmyBaHHS Yy
CTYJEHTIB BIAMOBIIHO 10 OCBITHBO-IPOQECIHHOT MPOrpaMu TAKUX KOMIIETEHTHOCTEH:

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

e 3HaHHSA Ta PO3yMIHHS NPEIMETHOI 00JIacTi Ta PO3yMIHHS MpOodeciitHOl
nistibHOCTI (3K 2);

e 31aTHiCTH BUMTHUCA 1 0BOJIOAIBaTU cydyacHUMH 3HaHHsIMHU (3K 7);

e 31aTHiCTH POOWTH OIIHKKM MapaMeTpiB Mpare3aTHOCTI MaTepiallis,
KOHCTPYKIIIA 1 MamMH B €KCIUTyaTallliHUX yMOBaxX Ta 3HAXOAUTH
BIJIMIOBI/THI PIMICHHS I 3a0€3MeUeHHsT 3aJaHOTO PIBHSA HAAIHHOCTI
KOHCTPYKIIIA 1 TpoIeciB, B TOMY YHCII 1 3a HAsABHOCTI JESIKOI
HeBu3HaueHocTl (PK 2);

e 31aTHICTh MPEACTABICHHS PE3YJbTATIB CBOET 1HXXEHEPHOI MiSUIBHOCTI 3

JOTPUMAaHHSIM 3arajJbHONPUIHATHX HOPM 1 cTannapti (PK 9).

3. IlepenymMoBH 1Jisi BUBYEHHSA TUCHMUILIIHA

[lepenymoBaMu JjI1 BUBYCHHS JUCLIMIUIIHM € OCHOBHI TOHSTTS paHIIIe

BHBYCHOTO IIKUIBHOTO KYPCYy MaTeMaTHKU; JESK1 MOHATTS Ta 3aKOHU 3 Kypcy (Di3uKw.



4, OuikyBaHi pe3yJibTaTH HABYAHHS

BuBueHHs HaBYaJIbHOT MUCHUIUIIHUA Tiependadae popMyBaHHS Ta PO3BUTOK Y
CTYACHTIB TaKUX MPOTPAMHUX PE3yJIbTaTiB HABYAHHS:

e BuOupatm Ta 3acTocoByBaTHM s PO3B’S3aHHS 3a7a4 MPUKIAIHOT
MexaHiku npuaatHi matematudai metoau (IIPH1);

e 3Harm i po3yMiTn OCHOBU  1H(OpMALIMHUX  TEXHOJIOTIH,
HporpaMmyBaHHsI, IPAKTUYHO BUKOPHUCTOBYBATH MPHUKIAIHE MPOrpaMHe 3a0e3MeyeHHs
JUIs BUKOHAHHS 1HXKEHEPHUX PO3PaXyHKIB, 00poOku iH(popMalii Ta pe3yibTarTiB

excriepuMeHTanbHux aociimkens (IIPHS).



5. IIporpama HaBYAJBHOI M CIUILTIHH

Moayas 1.
3microBuii MoayJsb 1. JliHiiiHAa Ta BEeKTOPHA ajireodpa.

Tema 1. MaTpuui Ta aii Hax HUMU

Matpuui. [ii Han marpuigsimu. Busnaunuk matpuui. OGepuena matpuns. [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 pPiBHAHL. Matpuunuii 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

Ckasnsiphi 1 BekTopH1 BennuuHu. JIiHIiHI omeparii Haj Bektopamu. [Ipoexiris
BEKTOpa Ha Bichb. BmacTuBocTi mpoekiiii. JIIHIAHO 3aiie’kHI Ta He3aJIekKH1 CUCTEMHU
BekTopiB. basuc. Po3knan 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 BJIACTUBOCTI, BUPA3 Y KOOPAUHATAX.
[In0oma 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 reOMeTpist

Tema 5. Jlinii Ha IUIOINUHI TA IX PIBHAHHS

3amanHs Qiryp pIBHSHHSMHU Ta HEPIBHOCTAMHU. PIBHSHHS JiHII y MOJISIPHHUX

koopauHaTtax. I[lapameTpuuni piBHSHHS JiHII. PiBHSHHA TpsAMOi Ha TUIONIMHI.

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



Tema 6. Jlinii gpyroro nopsiaxky

Eninc, rinep6ona, mnapabona. IX KaHOHIYHI pIBHAHHS Ta BJIACTHUBOCTI.
[Tpuknaau 3BeeHHS PIBHIHB KPUBHUX JPYTOTO MOPSIKY J0 KAHOHIYHOTO BUTISAY. |1,
c.59-81], [2, c.71-80], [7, ¢.348-356], [9, c.15-21].

Tema 7. IIpsiMa Ta UIOLIMHA B IPOCTOPI

PiBustHHS mpsMoi B mpoctopi. PiBHsSHHS muommau. B3aemHe posranryBaHHA
JBOX IUJIOIIMH Ta ABOX MpsIMUX Yy mpoctopi. KyT Mk HuMH. BigcTans BiJ TOYKH J10
IJIONIMHY Ta A0 MpsSMOi Ha mrommwuHi. [2, ¢.86-93], [7, ¢.373-378], [9, c.15-21].

Tema 8. [ToBepxHi APYroro nopsiaAKy

[Humiaapuyni, koHiuHi moBepxHi. Cdepa, emincoin. OaHONOPOKHUHHUH,
JBOTIOPOXHUHHMM TinepOonoinu. Enintuunuii, rinepOoniynuii mapabonoiau. [2,
c.81-86], [7, c.380-390], [9, c.15-21].

3micToBuii Mmoayab 3. JludepenuiajbHe YUCACHHS

Tema 9. I'pannus pyHKUII HeepepBHOIO APryMeHTy

UucnoBa moCHiIOBHICTh Ta 1i TrpaHuils. O3HaueHHsI T'paHUIll, T€OMETPUYHE
TaymadeHHs. Teopemu mnpo rpanumi. Ilepma Ta apyra BaxiIuBi TpaHUI.
OnnocropoHnHi rpanuii ¢yHkii. [4, ¢.51-67], [8, ¢.8-23], [9, c. 21-25].

Tema 10. HenepepBHicTh ¢pyHkuii. Touxku po3puBy Ta ix kiacudikamis

Henepepsuictes QyHkuii B Toumi. Jii Hax HenepepBHUMH (YHKIISAMUA. TOUKH
po3puBy (yHKIii, ix kimacudikaiig. BractuBocti (yHKINN, HeNepepBHUX Ha
BIZIpi3Ky. [4, ¢.51-67], [8, c.8-23], [9, 21-25].

Tema 11. Iloxigna ¢pynkuii, npaBusia gudepeHilOBaHHS

3agavi, MO0 TPUBOJATH JO TMOHATTS TOXiAHOI. O3HAYeHHS TOXIAHOI Tl
MEXaHIYHUN Ta TeoMeTpuyHuil 3micT. OCHOBHI TpaBwia AuQEpeHIIIOBaHHS.
JudepeHniiitoBaHHs HESBHO 1 TapaMeTpUyHO 3ajaHux GyHkIiu. [4, c.73-83], [5, c.21-
43], [8, ¢.23-38], [9, c.25-30].

Tema 12. In¢epennian pyHkuii, Horo 3acTtocyBaHHsi

Hudepenmian  ¢yHkiii, HOro TreoMeTpUYHUNA 3MICT Ta BJIACTHUBOCTI.
3acTocyBanHs mudepeHiiana 10 HabmmkeHnx obuuciens. [Ipasuno Jlomitams. [4,

¢.83-90], [5, ¢.21-43], [8, ¢.38-48], [9, ¢.25-30].
10



Tema 13. ociaixxeHHs GyHKILii 3a 10MIOMOT 010 MOXiTHOT

[aTEepBaIi MOHOTOHHOCTI, €KCTpeMyMH (GyHKII. OMyKIiCTh, BTHYTICTh
KpUBUX, TOYKM TEPETUHY. ACHUMIITOTH, AOCHIIKEHHS Ta mnoOyaoBa rpadikiB
¢bynkuii. [4, ¢.91-101], [5, c.21-43], [9, ¢.25-30].

Tema 14. [HousaTTs QyHKUII 0araTboX 3MiHHMX

®dynkuii 0araTb0x 3MIHHUX: O3HAUEHHS, 001acTh BU3HaYeHHA. [ padik GpyHKIil
nBOX 3MiHHUX. ['panunis QyHkuii nBox 3MiHHuUX. YacTuHHI ToxiaHi. [5, ¢.21-43], [8,
c.48-571, [9, c.30-32].

Tema 15. {udepenuiiioBHicTh QyHKIIII 0araThoX 3MIHHUX

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

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

431,19, ¢.30-32].

Tabmms 5.1.
TeMaTHYHNH IVIAH HABYAJIBHOI AUCIHUILIIHA
Kinekicte rogua
JeHHa gopma 3aouHa popma
. o y TOMY 9HCJT y TOMY 9HUCJT
HazBu 3MicTOBUX MOJTYJIIB 1 TEM o o
g‘ 2 % g S & 2 §< g )
1 21314 |5] 6 7 8 9 | 10| 11
Moayas 1. Buma marematuka I
3micToBuii MoayJb 1. JliHiliHa Ta BEKTOpHA ajaredpa
Tema 1. Matpwurii Ta nii Hax HUMHA 712020-[3 18 |2]-1]-1]6
Tema 2. Po3B’s3yBaHHS CHUCTEM
o ' T1212(-13 17| -1-1-17

JHIMHUX PIBHSHb
Tema 3. Bexropu Ta aii Haj HUIMU 812(2-14|8|-121]-16
Tema 4. Bekrtopuuii Ta MimaHui

. 8122 -14 T 1| - |- |-17
JT00YTOK BEKTOPIB
Pa3om 3a 3micToBum moay.aem 1 3088 |-|14/30| 2|2 - |26

11



Tabmuis 5.1. (MpoAOBKEHHS )

] 213145 6] 7] 8] 9] 10] 11
3micToBMii MOAYJIb 2. AHATITUYHA TEOMETPIis
Tema 5. Jlimii Ha mwiomuHI Ta iX
' 71212|-13 |82 |-1]-16
PIBHSIHHS
Tewma 6. Jlinii gpyroro nopsaky T12(2(-13 |71 -1|-1-17
Tema 7. Ilpama Ta miomMHA B
_ 812 (2(-14 |8 -12]-1]6
poCTOpi
Tewma 8. TloBepxHi gpyroromnopsiaky | 8 |2 |2 |- 4 | 7| - | - | - | 7
Pa3om 3a 3micToBUM MoayJieM 2 30 8 8 -114(30 2 2 - 126
3microBuii Moayasb 3. Jludepeniianpue YucIeHHS
Tema 9. I'panuis HKIT
P by 81212 -14 |8 -1]-1-1S8
HETMEePEPBHOTO APTYMEHTY
Tema 10. HenepepBHICTH HKII].
pep (1).y _ 81212 -14 |8 -1]-1-1S8
Touku po3puBy Ta ix Kiacudikarris
Tema 11. Tloxigna  dyHKIIi,
_ 812 (2(-14 102 | -1]-128
npaBuiia AUQepeHIFOBAaHHS
Tema 12. Hudepenmian dyHKIii,
oro  3actocyBanHs.  OcCHOBHI
. 812 (2(-14 |8 -|-1]-128
TeopeMu muepeHITiaaTbHOTO
YHUCJICHHS
Tema 13. JlocmikeHHs GyHKIIN 3a
. by 812 (2(-14 10| - | 2] -1]28
JIOTIOMOT'O10 MOX1AHOT
Tema 14. Tlowsarrs  pyHKuii
. 10(2(2(-16 8| -|-1]-128
06aratb0X 3MIHHHUX
Tema 15. [JludepenimiiioBHicTh
_ . 10(2(2(-16 8] -|-1]-128
GyHKIIH 6araThb0X 3MIHHUX
Pa3om 3a 3micToBUM MoayJem 3 60 (1414 - |32 /60| 2 | 2 - | 56
Veboro roaun 120(30 (30 - [ 60 [120] 6 | 6 | - |108
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Temu NPAKTUYHHUX 3aHATH

Taomurs 5.2

Kinekicts rogua
Ne 3/m HasBa remun JlenHa 3aouHa
dbopma dbopma
1 2 3 4
Moayas 1
3micToBuii Moay.as 1. JliHiiiHa Ta BeKTOpHA anredpa
Busnaunuku Apyroro Ta TPETHOTO MOPSAKY,
1 BJIACTHBOCTI BH3HAYHHUKIB. Jii  Han 2
MatpuisiMu. OOepHEHA MATPHIISL.
Po3p’s3yBannst CJIAP maTpuyHUM METOJIOM
2 |T1a 3a d¢opmynamu Kpamepa. OpnopigHi 2
CJIAP. 5
Jlin1iial omnepartii Ha BEKTOPAMH.
3 Koopaunatu ta moaynb BekTopa. HampsamHi )
kocunycu. [loxminm Bigpizka y 3aJaHOMY
BiHOMEeHHI. CKansgpHuil JOOYTOK BEKTOPIB.
4 BexTopauii Ta MimaHuii J0OYTKH BEKTOpIB, )
1X 3aCTOCYBAHHSI.
Bceboro 3a 3micToBuii MmoayJis 1 8 2
3MicToBHIT MOYJIb 2. AHANIITUYHA TeOMETPis
JIinii Ta ix piBHAHHA. ['eoMeTpUUHUI 3MiCT
5 piBusHb. [lomspua cucrema. IlomsipHi )
piBHsHHS JiHIi. PiBHSHHS mpsimMoi  Ha
IUTOIIMHI
6 JIinii nmpyroro mMOpsAAKy: eqirnc, Trinepoona, ) D)
napabora.
7 [Inomuua y npocropi. [IpsiMa 1 miomuHa y )
IPOCTOPI.
8 [ToBepxHi Ipyroro MoOpsiIKy. 2
Bceboro 3a 3micToBHii MOLYJIb 2 8 2
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Tabmuis 5.2. (MpoAOBKEHHS )

] 2 \ 3 | 4
3micToBuii Moayab 3. JludbepeniianpbHe YuCIeHHS
9 OyHKisl, 00nacTh BHU3HAYEHHSA, MOOYAOBa )
rpadikiB. OOUKCcIeHHs TpaHUIlb QYHKITIH.
10 | HemepepBHicTs, TOUKH pO3pHUBY. )
1 I'eomeTpuunuit 1 Qi3UYHUIA 3MICT MOXITHOI. )
Texnika qudepeHiiroBaHHs.
12 Judepeniian, 3acToCyBaHHS Y HaOJMKEHUX )
obuucnennsx. [Ipasumno Jlomitans. D)
13 HocmipkeHHss  (QyHKIi 32 JIOMOMOI'OIO )
[MOX1JHHUX.
14 OOyacTe BHU3HAYE€HHS, 4YAaCTHHHI ITOXIJHI 5
¢byHKI1T 6araTb0X 3MIHHHUX.
Hudepenmian  ¢GyHKIT  JBOX  3MIHHHX.
15 | JoTuuyHa mIOMIMHA Ta HOPMaJb 10 MOBEPXHI. 2
Exctpemymu (hyHKIUT 1BOX 3MIHHUX.
Bceboro 3a 3micToBuii MoayJib 3 14 2
Pazom 30 6
Temu 1a00paTOpHUX 3aHATH
He 3amnanoBaHi.
CamocriiiHa po0oTa
Tabmums 5.3
3aBaaHHs 11g camocTiiiHoOI podoTu (1eHHa ¢gopma)
No KinmpkicTh
) Hasga temun ToauH
3/ Jenna ¢popma
1 | [TigroroBka A0 JeKLii 15
2 | IligroroBKa 10 MPAKTUYHUX 3aHATh 15
3 | Bukonanns TunoBoro po3paxyHky Nel(3apmanus 1-4). 20
4 | Bukonanus [nauBigyansHoro 3aBaanas Nel 10
Pazom 60
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Taomurs 5.4

3aBaaHHd 119 camMocCTiiiHOI podoTH (3ao0uHa ¢gopma)

KinmpkicTh
TOIVH
No
/ Hazsa temu
3/ 3aouHa Gopma
5 | [ligzroToBKa 0 NEKIIH 20
6 | [linroroBka A0 MPaKTUYHUX 3aHSIThH 28
7 | Kontpoasna pobora Ne 1 20
8 | KoatponpHa pobota Ne 2 20
9 | Kontpoawsna pobora Ne 3 20
Pazom 108
InguBinyajbHe HAYKOBO-0CIi/THE 3ABIaHHA
He 3armmanoBano.
6. MeToau HaBYaHHS, 32C00M NiarHOCTUKH Pe3yJIbTATIB HABYAHHS Ta

METO/IH iX 1eMOHCTPYBAHHSI

HalOyTttss 3100yBauamMu KOMIIETEHINH 3a0e3leuyeTbCss uepe3 3aCBOEHHS
HABYAJILHOTO MaTeplaldy y BHUIJISAL JEKUIWHUX, MPAKTUYHUX 3aHATh, CAMOCTIHHOI
pPOOOTH CTYJIEHTIB Ta KOHTPOJBHUX POOIT.

OCHOBHUMHU METOAAMH HABYAHHS 3 JUCITUTUTIHU €:

1. losicHIOBAIbHO-IJIIOCTPATUBHUI METO/, 32 JIOMIOMOTOI0 MOBIJIOMJIEHHS Ta
3acCBOEHHs 1H(OpMAIll Ha JEKI[IHHUX Ta MPAKTUYHUX 3aHATTSIX CIIOBECHUMH W
HAOYHHUMHU 3aCO0aMHU.

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

Ak HAOUYHMI MaTepial Ha JIEeKI[ISIX 3aCTOCOBYIOTHCS MYJbTUMEAINHI CIaiin Ta
JIEKINHI TeMOHCTpaIli.
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3 METOI0 pO3’ICHEHHSI HAaHOUIbII CKJIAJHUX MUTAaHb TUCUUILIIIHU Ta IM1IBUILIEHHS
SKOCT1 BUKOHAHHS 1HJMBIAyaJbHUX 3aBJaHb Ta TUIIOBUX PO3PAXYHKIB MPOBOISITHCS
IPYIIOBI Ta 1HAWBIIyalbHI KOHCYJIBTAIlT 32 PO3KIAI0M KadeapH.

3aco6aMmn  IiarHOCTHMKM  pE3yJbTaTiB HABYAaHHA Ta MeTOJaMM  iX
AeMOHCTPYBAHHS €:

® BHUKOHAHHA 3aB/JaHb HA MPAKTUYHUX 3AHATTAX;

e odopmieHHs Ta 3axucT TumnoBoro pozpaxyHky Ne 1;
e BUKOHaHHA [HauBITyanbHOTrO 3aBAaHHSA Ne 1;

® PpO3B’sI3aHHS OJIMITIAHUX 3aB/IaHb;

® KOHTPOJBbHI TECTOBI POOOTH.

7. @®opMH MOTOYHOI0 TA MiACYMKOBOI0 KOHTPOJII0

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

KOHTPOJIIO 1 OI[IHKM 3aKJIFOYHOTO 3aMiKy . Y KOXXHOTO KOMIIOHEHTa CBOSl 4acTKa B
3arajibHiil CUCTEMI OIIIHOK. Y MPOMDKHUX OIIHKAaX CTYJACHT MOxke HaOpatu 60 Oais.
[IuToma Bara 3akJIIOYHOTO 3ajliKy B 3arajbHii cuctemi omiHok — 40 Gamis. [IpaBo
3/1aBaTH 3aKIIFOYHUHN 3aTIK JA€ThCS CTYIACHTY, SIKUW 3 ypaxyBaHHSIM MaKCUMAaJIbHUX
O0aniB MPOMDKHHUX OIIIHOK HaOupae He MeHme 40 OamiB. IlimcymkoBa oOIliHKa
HABYAJIBHOTO KypCy € CyMOIO MTPOMDKHUX OIIIHOK 1 OI[IHKH 3aJIKy.

[ToToynmii KOHTpONb mepeAdayae OIIHIOBAaHHS TEOPETHYHOI IMiJrOTOBKHU
3100yBaviB BHUILOI OCBITH 13 3a3HAUYEHOT TEMHU Ta HAOYTUX MPAKTUYHUX HABUYOK IiJ
Jac BUKOHAHHS 3aBJaHb CAMOCTIMHUX POOIT.

3apaxyBaHHS KPEIUTIB HABYAILHOTO KypCYy MOXKIIMBE TUIBKH MICISI JOCATHEHHS
pe3ynbTaTiB, 3arutanoBannx PITH/I, mo BupakaeThCst B OJTHIN 3 MOSUTUBHUX OIlIHOK,
nepeadauyeHuX YUHHAM 3aKOHOaBCTBOM.

dopma KOHTPOJIIO KOMOIHOBaHA:

e mchbMoBa (0GOpMIIEHHS 3BITIB, MHCHMOBI BIJIMOBIAI Ha KOHTPOJBHI
NUTAHHS BUKOHAHHS 3aB/IaHb);

e ycHa (BIAMOBIII HA KOHTPOJIbHI MUTAHHSA, 3aXHUCT pedepariB);

® TecToBa (MOJYJbHI KOHTPOJIbHI T€CTOB1 POOOTH, BUKOHAHHS OJIIMITIAIHUX

3aBJIaHb).
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Kpurepii oniHIOBaHHSI BUKOHAHHS PO3PaXyHKOBHUX 3aBJ1aHb
3100yBay 1eHHOT (JOpMU HAaBUYAHHS MAa€ BUKOHATH YOTHUPH 3aBJAHHS THUIIOBOI'O

pPO3paxyHKy Ta OJHE IHIWBiTyallbHE 3aBJaHHA, 10 HAPaXOBYIOTh B co01 5 3aaad,
3rifHo iHAMBiAyanmsHOTO Tpadiky. KokHa po3paxyHKOBE 3aBIaHHS OIIHIOETHCS
MakcuMyM y 12 OGamiB. 3arajiom 3a pO3paxyHKOBiI 3aBIaHHSA MOXHAa OTPHUMATH
MakcumyM 60 OasiB.
Tabmums 7.1
@®opMH KOHTPOJII0O BUKOHAHHS PO3PaXyHKOBHUX PoOiT,

iX omiHIOBaHHA

Bukonanus
JladopaTopHHX . .
. Kpurepii ouinroBanHs
pooiT

Po6ota BuKOHaHA y BcTaHOBJIEHUM TepMiH. CTyIEHT CaMOCTIIHO

12 BU3HAYa€ THUIl 3aJa4l 1 palfioHaIbHO po3B’s3ye 1ii. Moxke
PO3B’sI3yBaTH KOMOIHOBAaHI 3aj1a4i.

10 PobGoTa BukoHaHa y BCTaHOBIEHUI TepMiH. CTyJEHT paliOHAIBHO

pO3B’s13ye€ 3aadi. Moxke po3B’sI3yBaTH KOMOIHOBaHI 3a/1a4i.

Po6ora BuKOHaHa 3 TOPYIICHHSAM BCTAHOBJICHHX TEPMIHIB.
8 CryneHT HaBOIUTh TOTPIOHI Qopmynu. Po3p’s3ye 3amauy
KOPHUCTYIOUHCH aJITOPUTMOM.

Pobora BuKOHaHa 3 TOPYIICHHAM BCTAHOBJICHHX TEPMIHIB.

6 CryneHt HaBoAuTh NOTPIOHI (opmynu. Po3’s3ye 3amauy 3
OMMJIKAMHU.

4 CTyaeHT cKilaJjae CKOpOUYEHY yYMOBY 3ajadi, poOUTh OOYMCIIEHHS
JIUIIE 32 TOTOBOIO (hOPMYJIOIHO.

0 CTyJIeHT He pO3B’sI3y€ 3a/1aui.

Maxcumanvua oyinka cmyoenma 3a OAHULl KOMIOHEHM NPOSPAMU
60 banis (5 3ae0anv no 12 banis).

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

CryneHTH 3a04HOTO BIJJIJICHHS BUKOHYIOTH TPH KOHTPOJIbHI POOOTH 3TiTHO
1HAMBIAYaIbHOTO BaplaHTy, SKHUM BIAMOBIJA€ TOPSAKOBOMY HOMEpY 31 CIIUCKY Y
KypHani, B 00’emi 12 3amad 3 BIAMOBIAHMX TEM 3aHATTA HA OJHY KOHTPOJBHY

pobory.
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Taomurs 7.2

K/p

Kpurepii onliHlOBaHHA

Po6ota BukoHaHa y BcTaHOBJIeHUN TepMiH. CTyA€HT caMOCTIHHO
20 | BU3HAYa€ THIN 3aJ1a4i 1 pallioHAJILHO PO3B’s3ye 1i. Moke po3B’si3yBaTu
KOMOIHOBaHI 33/1a4i. 3BIT BIMOBIJA€ BCTAHOBJICHIUM BUMOTAM.

Pob6ota BukoHaHa y BcTaHOBIIEHUI TepMiH. CTYIEHT palliOHAIBLHO
16 | po3B’s3ye 3amadi. Moxe po3B’si3yBaT KOMOIHOBaHI 3a/1a4i. 3BIT
BIJIIIOBITa€ BCTAHOBJIEHUM BUMOTaM.

Po6ota BukoHaHa 3 TOPYIIEHHSM BCTAHOBJIEHUX TepMiHIB. CTyIeHT
| | HaBOmUTH noTpiOH1 popmynu. Po3B’s3ye 3aauy KOPUCTYHOUUCH
anroputMoM. CKIIaJieHH 3BIT MICTUTh HETOYHOCTI Y BUCHOBKAX Ta

OMMJIKH

2 Pob6oTa BuKkoHaHa 3 MOPYIICHHSIM BCTAHOBJICHHUX TepMiHiB. CTyAeHT
HABOJIUTh MOTPIOHI popmyn. Po3B’s13ye 3a1auy 3 MOMHJIKAMH.

4 CTyneHT cKkiIa/iae CKOpOUYEHY YMOBY 3a/1adi, poOUTh OOUHCICHHS JIUIIIE 3a

TOTOBOIO (HOPMYIIOKO.

0 CtyzieHT He pO3B’sA3ye€ 3a/1aui.

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

8. KpuTrepii ouiHOBaHHS pe3yJbTATIiB HABYAHHS

3,HO6YB8,‘I Mae€ Bi,Z[HOBiCTI/I Ha II’ITh TECTOBHUX 3aBAaHb 3 TCOPECTUYHUX 3HAHL 3

YITKMM TOSICHEHHSIM Ta BHUPIIIMTH TpU TpakThuHi 3agadi. KokHa BIAMOBIIb Ha

TECTOBI1 3aBAAHHS OL[IHIOETHCS MAKCUMYM Yy 2 Oaju, BUPIIICHHA KOXHOI MPAKTHYHOI

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

Tabmums 8.1
KpuTepii oniHIOBaHHSA BiANOBI/Ii HA TECTOBI MUTAHHSA HA 3AJIKY
Binnosinnb
HA TeCTOBI Kpurepii oniHIOBaHHS Ha 3JIIKY
NUTAHHS

2 BiamoBinp HajmaHa mpaBuiIbHA 3 YITKAM MOSICHEHHSIM.

1 Binnosias npaBusibHa, ajge 0€3 MOsICHEHHSL.

0 BinnoBiaps He HajaHa B3araii abo HempaBUJIbHA.

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

Kpurepii oniHiOBaHHSA pillIeHHsI MPAKTUYHOI 3a1a4i Ha 3aJIiKy

(zenna ¢opma Ta 3a04Ha popma)

Pimenns
MPAKTHYHOL Kpurepii oniHIOBaHHSA HA 321Ky
3agaui

PimenHs npeacraBieHe MOBHE, KOPEKTHE, 3 YITKUMU MaJTIOHKOM Ta

10 MOSICHEHHSIMH,  BIJMOBiIb TMpaBWJbHA, TPABWIBHO BHUKOHAHO
JOBECHHS
PimieHHs mpeacTaBiieHe MOBHE, KOPEKTHE, 3 YITKUMU MaJIOHKOM Ta

9 MOSICHEHHSIMU, BIJNOBIJIb TMPaBWIbHA, HENPAaBUILHO BUKOHAHO
JOBEJICHHS
Pimenns mpencrtaBiaeHe 'y  BUIsAAl  GOpMyJ,  TIPABHWIHHO

8 BUKOPHCTAHUX, 3 YITKUMU MAJIFOHKOM, ajie 0€3 MOsICHEHb, BIIMOBIIb
npaBuibHA.

. PimieHHs mnpencraBieHe IMOBHE, 3 HEYITKMUM MAaIIOHKOM Ta
NOSICHEHHSIMU, BIJIMIOBIb MTPaBUJIbHA, HE BAKOHAHO JIOBEJICHHS
PimenHs npencraBiieHe OBHE, KOPEKTHE, 3 YITKUMHU MOSICHEHHSIMH,

6 BIJIMOBIAb HEMpPaBWJIbHA Y 3B'SI3KYy 13 MOMUJIKAMHU MPH BUKOHAHHI
PO3paxyHKIB.
Pimennss nmpencraBieHe 'y BUMJSAAl  opMmys,  TPaBWIBHO

5 BUKOPUCTAaHUX, ajie 0e3 TMOsSCHEHb, BIJNOBIIb HENpaBWIbHA Y
3B'A3KY 13 TOMUJIKaMH MPY BUKOHAHHI1 PO3PaxyHKiB.

3 P'iIHeHP'I}I Ipe/ICTaBlICHEe y BUTISAL POpMyJI, O1IbII HIXK HAMOJIOBUHY,
BIJINTOBIJIb HEMIPaBUJILHA.

) PimenHs mpezacTaBieHe HEMOBHE y BUIIISLAL (OpPMYN 3 HEUITKUM
MOSICHEHHSM, TTpaBUJIbHA BIMIOBI/Ib BIACYTHS.

| PimenHss mpencraBieHe HENMOBHE, OLIBII HDK  HAMOJOBUHY,
IpaBUJIbHA BIJMIOBIIb BiJICYTHSI.

0 Pimenns we mnpencraBieHe B3arajgli a00 HEMOBHE, MEHII HIXK

HAIIOJIOBHUHY.

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

Jlenna gopma 3aouHa gopma
K-16 Bunx po6otu K-1p
Bun podorn OasniB OasniB
Moayas 1
IM 1 TunoBuii po3paxyHox 1, 24 KontponsHa pobota 1 20
3aBmadusa 1-2
TunoBuii po3paxyHox 1,
3M 2 3apnanms 3-4 24 | KonrtponpHa poboTa 2 20
3M 3 InpuBiyanbHe 12 | KoaTtpoabsHa pobora 3 20
3aBIaHHA |
Mincymxoit 3anik 40 3aiik 40
KOHTPOJIb
Cyma 100 100
Taomurs 8.4

Po3noaia 6aJiB 3a popmMaMu KOHTPOJIIO

dopMa KOHTPOJIIO

MakcuMaJibHA KIJIBKICTH 0aJ1iB

Jenna ¢popma

3aouna ¢popma

Buxkonanuasg

PO3pPAaXyYHKOBHX 3dBIdHb

5 x 12 6amxiB = 60 GaiiB

3 x 20 6axiB = 60 GaiiB

BignoBigp Ha  TECTOBI
' 5 x 2 6aym = 10 Gaini 5 x 2 6aym = 10 Gainis
IUTaHHS HA 3aJIKy
BukoHaHHs ~ NpaxkTU4HOI . ' . '
' . 3 x 10 6ainiB = 30 Ganis 3 x 10 6aniB = 30 6anis
3a71a4l Ha 3aJIKy
Beboro 100 100
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9. IncTpymeHnTH, 00/1aJHAHHSI TA IPOrPpaMHe 3a0e3MeYeHHs], BAKOPUCTAHHSA
SIKMX TNepeadayac HABYAJIbHA TUCIUILTIHA
1. OnopHMI KOHCTIEKT JICKIIH 3 JUCIUIUIIHA B €JICKTPOHHOMY BapiaHTI.
2. MeTtonuuH1 BKa3iBKM Ta 3aBJIaHHS J0 BUKOHAHHS IHIWBIAyalTbHUX POOIT 3
JAUCLMIUTIHU B €JIGKTPOHHOMY BapiaHTi.
3. HamyanpHi mOCIOHMKH ISl 1HAMBIIYyaJdbHOI 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 [EnekTponnwmii pecypc] : HaBYaIbHUI MOCIOHUK 7Sl CTYACHTIB
crietianbHOCTI 124 «CuctemMHuil aHamiz», OCBITHIX mporpam «CHCTeMHUM aHami3 i
ynpasininusa; Cuctemuuii anamni3z ginancosoro puaky» / KIII im. Irops Cikopcbkoro ;
ykaana. O. O. Kamoxnauit, A. FO. Manbnes, I'. b. Tloakomsin, 0. A. YanoBcekuii ;
KIII im. Irops Cikopcekoro. — Enextponni tekcroBi aani (1 ¢aiin: 4,68 Mbaiit). —
Kuis : KIII im. Irops Cikopcbkoro, 2019. — 127 c.

2. Amnamituyna reometpis. Enementu niniiiHoi anredpu [EnexkTponuii pecypc|

Teopis Ta 3adaul ans camoctidHoi poGotu / HTVYY «KIIl» ; ykman.: 3. I
Opaunceka, JI. A. Penera. — Enextponni texcrosi nani (1 daiin: 25,78 Mo6aiT). —
KwuiB : HTYVY «KIII», 2016. — 148 c.

3. besymak O. O. HaBuanpHuii NOCIOHHUK 3 JNiHIHHOT alreOpu ISl CTyA HTIB
MexaHiko-mateMatuuHoro ¢dakynptety / O. O. besymak, O. I'. I'anromkin, €. A.
Kouy6inceka. — K. : BIIL] "KuiBcbkuii yHiBepcuretr", 2019. — 224 c.

4. Enementn Bumoi matematuku: Hapd. nociOnuk / H. E. Konapyk, M. M.
Mansap, B. B. Hikonenko, M. M. Ilapkaai. — Yxropoa, 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 1ii 3acTtocyBaHHsA. IHTerpasm 1 #oro 3acTocyBaHHS.
Hudepenmianbai piBHAHHA. Enementu Teopii imoBipHocTel. I[lpakTukym s
(dbopMyBaHHS KOMIIETEHTHOCTEN CTyeHTiB. KuiB : YHIBEpCUTET €KOHOMIKH Ta MpaBa
«KPOK», 2017.-95 c.

6. JlutBunoB A.JI. Buma Ta mnpukiagHa MaTeMaTUKa 3 €JIEMEHTaMHu
1H(popMaIitHUX TEXHOJIOTIM: 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 [EnexkrponHuii 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. Cepreea JLH. BUIIA MaTeMaTuka 1 cratuctuka. Yacrtuna .
MareMaTU4HUA ~ aHAaJI3: HAaBYAJIbHUM  TOCIOHWK  JuIsi  cTyAeHTiB  I-ro
(hapMaIeBTUHIHOTO bakynpTeTy  3amopi3bKoro  JIEPKaBHOTO — MEIMYHOTO

VYuisepcutery / JI.LH. Cepreera, O.€. [Ipokomuenko. — 3anopixoks: 2019. — 118 c.
9. Topsuux 1.0. Buma matremaruka: HaB4asibHu# nocionuk / J1.0. TopsHuk.
— XapkiB: XAYXT, 2019. - 150 c.

JlonomizxHa

1. bamanaina H.M. JliniitHa anreOpa Ta aHadITHYHA FEOMETPis : HABYAJIbHO-
METOAWYHI pekoMeHpalii (B JOMOMOry 10 CaMOCTiMHOI poboTu s 3700yBadiB
BUIIOI OCBITU CTymeHs OakanaBpa (akyibreTy KiOepOesmeku Ta iHGopMaliiHUX
texHoJjorii) [Enexrtponne Bumanus]. / H.M.banannina; kadenpa xidepoesnexku HY
«Onecpka opuanuHa akagemis». — Oneca : @enike, 2020. — 32 c.

2. JludepenmianbHe Ta iHTErpaibHe YMCICHHS QYHKIIHM oaHiel 3minHOi. / 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. (aH1JI. MOBOIO)
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3. 306ipHUK 3a7a4 1 BOpaB 31 CIEMiaIbHUX PO3JAUIB BUIIOT MAaTEMAaTHKU IS
CTYJCHTIB TeXHIUHMX crieriaabHocTel [Enexrponuit pecypc]/ HTYY «KIID» ; yknan.
3. Il. Opaunceka, JI. A. Peneta. — Enekrponni TexctoBi naui (1 gaitn: 9,8 M6aiit). —
Kwuis : HTYVY «KIII», 2016. — 43 c.

4. HecrannapTHi Ta oJiMMIiagHI 3a/4a4l 3 anreOpu Ta aHamizy: NPaKTUKYM IS
MiATOTOBKU CTYAEHTIB 1-ro Kypcy [EnexTpoHHuit pecypc| : HaBYalnbHUN MOCIOHUK
s ctyneHTiB crynenst Oakamaspa / 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
Cikopcekoro, 2020. — 183 c.

Indopmaniiini pecypcu B Internet

1. bibmioreka HarioHansbHOTO YyHIBEpCUTETY KOpabieOyayBaHHS 1MEHI aaMmipaia

Makaposa.

2. Bigeo-nexropiit:  http://ocw.mit.edu/courses/mathematics/18-02-multivariable-

calculus-fall-2007/video-lectures/ITepeniku HalllOHAJLHUX CTaHAAPTIB, SKI B pasi

JOOpOBUIFHOTO 3aCTOCYBaHHS € JOKAa30M BIIMOBIAHOCTI MPOAYKLII BHMOram
TeXHIYHMX  perjamMeHTiB  https://data.gov.ua/dataset/6a813896-efe9-4686-845f-
534bff4be0b3
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11. 3miHu Ta 1O0NOBHEHHSA
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