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HazBa qucnumiainm

NSO001 Buma maremaruka / Higher mathematics

PiBenp BHIIOI OCBiTH /
(¢axosoi nepeaBuNIOl
OCBITH

[TouaTkoBu#l piBeHb (KOPOTKHUH IIUKIT) BUIIOI OCBITH

I'any3b 3HaHb

12 IndopmariiitHi TeXHOTOTIT
07 YmpapiiHHs Ta aAMIHICTPYBaHHS
05 CorianbHi Ta TOBEAIHKOBI HAYKU

CneniajabHicTh

123 Komm’toTepHa iHXeHepis
071 OO6IK 1 ONIOAATKYBaHHS
051 Exonomika

OcBiTHA porpama

Kowmm’rotepHa iHxkeHepis
OO6JTIK 1 OTIOJJATKYBaHHSI

Exonomika
Cemectp 1 cemectp
DakyJabTET [HdopmaLiifHUX CUCTEM Ta TEXHOJIOT1H
/BingiJieHHsA OO6uiky Ta (piHaHCIB
Exonomiku
Kype 1 xypc

AHOTaNIA KypCy

MeTow BUKITaJaHHS HABUYAIbHOI JUCIUIUTIHU € 3aCBOEHHS
OCHOBHHMX TMOHATH JIHIAHOT 1 BEKTOpPHOI  anredpwu,
AHATITUYHOI TeOMETpii, Teopii KOMIUIEKCHUX YHCEN, Teopii
rpaHullb, IU(PEPEHIIATILHOIO Ta IHTETPAIbLHOIO YHCIICHHS
¢yHkuii onHiei Ta OaraTbOX 3MIHHMX, JH(EpEeHLIATbHUX
PIBHSIHb, PpSIZiB; ONAHYBaHHSA METOJIB Ta MPUIOMIB,
HEOOX1THUX JJIs1 PO3B’A3yBaHHS 3ajla4, BUBYCHHS METOIB Ta
QITOPUTMIB PO3B’SA3yBaHHS 3ajJad, sKi € 0a30BUMHU IS
OTpUMAaHHS BUII0T MAaTEMATUYHOI OCBITH.

3aBIaHHAMHU BUBYCHHS JUCHUIUIIHU € (opMyBaHHS
HAaBUYOK PO3B’SI3yBaHHS 3aBJaHb JIHIMHOT 1 BEKTOPHOL
anreOpu Ta aHAJTITUYHOI T€OMETpii, PO3BUTOK AHATITHYHOTO
MUCJICHHSI, BHUPOOWTH TIEPBICHI HABUYKH MATEMATHYHOI'O
JOCIIKEHHS, OIIHKKA OTPUMAaHUX pe3yJbTaTiB, BUOOPY
ONTHUMAJIBHOTO METOJy PO3B’sA3yBaHHS 3a/lay; BUPOOUTH Y
CTyJIGHTa YMIHHS 3aCTOCOBYBAaTM MAaTEMaTU4HI 3HAHHS Y
npoueci po3B’si3yBaHHS 1HXKEHEPHUX 3a7ad Ta IMOOYIOBU




MaTeMaTUYHUX MOJENICH; PO3BUTH MaTeMaTUYHE MHCIICHHS
Ta MJHATA 3arajJbHUN pIBEHb MAaTEMAaTHYHOI KYJIbTYpH
CTYICHTIB; PO3BHUTH QITOPUTMIYHE MUCICHHS Ta BMIiHHS
BUOMpATH 1 BUKOPHCTOBYBATH OOYMCIIOBAIBHI METOIU 1
3aco0u, TaOINI ¥ JOBITHUKH.

IIpeaMeToM BUBUYCHHS HAaBYAIBHOI TUCIUIUIIHA € amapar
MiHIMHOI  anreOpu, BEKTOpHOI anreOpH, aHATITHYHOI
reoMeTpii, MaTeMaTUYHOTO aHaJli3y: BU3HAYHHUKH, MATPHII,
CUCTEMHU JIHIWHUX PIBHSIHB, BEKTOPH, JIiHIi, IPSMI, TIJIONTHAHH,
MOBEPXHI, KOMIUIGKCHI ~ 4HCla, TpaHulll  (QyHKIIII,
audepeHiiaabie 4YuciaeHHs (QYHKIT onaHi€l Ta OaraThox
3MIHHUX, HEBU3HAYCHHWHA I1HTErpall, BU3HAYCHUU IHTETpaI,
nudepeHIiaabH1 pIBHSIHHS, YACIOBI PSAIU, CTEIICHERB] PSAIM.

Cropinka kypcy B
MOODLE

http://78.137.2.119:2929/course/view.php?id=233

MogBa BURJIAJaHHA

YKpaiHCbKa

JlekTop Kypcy

XonakoBcbka Onena OnekcanapiBHA
CJIH MOODLE nosinomieHHs B 4aTi
E-mail: khodakovskaoo@ukr.net

Mi

cle JUCHHUILIIHA B OCBITHIN mporpami

OcBiTHs nmporpama

http://csbc.edu.ua/documents/otdel/moop Kk.pdf
http://csbc.edu.ua/documents/otdel/oop ob2.pdf
http://csbc.edu.ua/documents/otdel/moopl e.pdf

InTerpajsbna
KOMIIeTeHTHICThH

3MaTHICT, BUPINIYBaTH THUIIOBI CHEIiadi3oBaHl 3ajadl Ta
npakTU4HI Mpodsiemu y cdepl oOJiKy, aHai3y, ayJuTy Ta
OMOJAaTKyBaHHs a00 y TMpoIleCl HaBYaHHS, IO BHMarae
3aCTOCYBaHHS TOJIOKEHBb 1 METOJIIB €KOHOMIYHUX HayK, Ta
MOXX€ XapaKTEepPU3yBAaTUCS TMEBHOK HEBU3HAYCHICTIO YMOB;
HECTH BIJNOBIJAIBHICTh 32 PE3YyJIbTaTH CBOEI ISIIBHOCTI;
3MIMCHIOBATA KOHTPOJIb IHIIUX OCI0 y BHU3HAYEHHX
CUTYaITISX.

IlepeJtik 3arajJbHuxX
KOMIIETEHTHOCTEH

(3K)

3K 1. 3pgatHicTh BYMTHCS 1 OBOJIOAIBATH CY4YaCHUMH
3HAHHSIMH.

3K 2.3natHicTh [0 aOCTPaKTHOTO MHUCJIEHHS, aHali3y 1
CUHTE3Y.

3K 3. 31atHiCTh MpaIoBaTh B KOMaH/II.

3K 4. 3natHiCTh npaIitoBaT aBTOHOMHO.

Iepedik cneniagbHUX
KOMIIETEHTHOCTEH
(CK)

CKO01. 31aTHICTh 10 QJITOPUTMIYHOTO Ta

JIOTIYHOTO MUCJICHHS.

CKO03. 3paTtHicTh 3acTOCOBYBaTHM (pyHIAMEHTAJIbHI Ta
MDKIUCITUTUTIHAPHI 3HAHHS IS YCIINIHOTO PO3B’S3aHHS
3aBAaHb 1HXEHEPIii MPOTPaMHOTO 3a0e3MeUCHHS.

CKO06. 3nathicte ineHTU(IKYBaTH, KiIacu(ikyBaThd Ta
(GbOpMyITIOBaTH BUMOTH JI0 TPOTPAMHOTO MPOAYKTY.
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CKO08. 3patHicth po3pobsaTH e(PEeKTUBHI aJITOPUTMU
PO3B’sI3aHHS 3aB/IaHb B 3aJI€KHOCTI BIJl MPEeIMETHOI 001acTi,
3aCTOCOBYBATH ICHYIOUl THUIIOBI aJITOPUTMHU, MEPETBOPIOBATU
1X Ha MPOTrPaMHUM KO/I.

CK09. 3naTHicTh aHaNi3yBaTH, BUOUPATH Ta 3aCTOCOBYBATHU
MeToaw 1 3aco0u s 3abe3medeHHs 1H(OpMAIlHHOI Ta
byHKITIOHATRHOT Oe31eKH (B TOMyY 9uCIi KibepOe3neKkn).

IepeJik mporpaMmHux
pe3yJbTATiB HABYAHHS

PH02. BwmiTu 3acTocOByBaTM METOAU OOYMCICHHS Ta
CTPYKTYpH JaHUX ISl BUPIIICHHS 3a/1a4 aHaji3y Ta CUHTE3Y
aJITOPUTMIB.

PHO04. BmiTi 3HaX0UTH aHAJIOTIi Ta 3aCTOCOBYBATH 3HAHHS,
BMIHHS Ta HABUYKH 3 CYMDKHHUX JTUCIUILTIH 1151 hOpMYyBaHHS
Ta BUPIIICHHS TPOoQeCIMHUX 3aB/aHb.

PH12. 3Hatu OCHOBHI METOJAW ONTHMI3allli aJIrOpPUTMIB,
BMITH DPO3POOJSATH €(PEKTHBHI aJTOPUTMH PO3B’SI3yBaHHS
3aBJaHb Ta Ha X OCHOB1 CTBOPIOBATH MPOTPAMHHMIA KOJI.

Onuc TMCOUIIIHA

Crpykrypa
HABAHTAKCHHS HA

CTy/leHTa

3araipHa KIIbKicTh rogud — 150

KinbkicTh kpeauTiB — 6

Kinpkicts nekiiaux roaud — 30

Kinbkicte mpaktuyHux 3aHsaTh — 30

KinpkicTh TOMH 7151 caMOCTIHOT poOoTH cTyIeHTiB — 90
dopma miJICYMKOBOTO KOHTPOJIIO — €K3aMeH

MeTOJIH HaBYaHHA

1. BepOanpHl (clOBecH1) MeETOAM, (JIEKIls, PO3IMOBIIb,
MOsICHEHHs, Oeciga), poOoTa CTYIEHTIB 3 KHIKKOIO Ta
KOMIO'IOTEPHUMH TPOTPaMaMi YU TJIOO0ATBHOI0 MEPEXEI0
[nTepHer;

2. HAOYHI METOH (IEMOHCTpAIIfHAN EKCTICPUMEHT);

3. mpakTuuHi MeTtonu (BHKOHAHHsS J1aboOpaTOpPHUX POOIT,
OpPaKkTUKyMIB, poOOTa 3  pO3JAaTKOBHM  MarepiajioM,
pO3B'sI3yBaHHS 3a]1a4);

4. NMOCHIIHUIIBKUN, METOJl TPOEKTIB — TIOIIYKOBa TBOpYA
JUSTIBHICTh CTY/ACHTIB CTOCOBHO PO3B'A3yBaHHS HOBUX IS
HUX MPOOIIEM.

3MicT JUCHMILTIHA

Tema 1. Busnaunuku

Busnaunuku qpyroro Ta TpeThOro NopsaKiB. BaacTuBocTi
BU3HAYHMKIB. PO3KiIan BU3HAYHMKA 32 €IEMEHTaMU PsiIKa
a60 croBmis. [IoHATTS PO BU3HAYHUKY BUIIUX MOPSKIB

Tema 2. Matpuiti

O3znavenHsa Marpuii. Buau matpuis. Jlii Hajg MaTpUIsiMu Ta
ix BmactuBocTl. OOepHeHa MaTpuils. Panr matpuiii

Tema 3. Cucremu
JHIAHUX PIBHSHB

OcnogHi o3HaueHHs1 CJIP. Po3B’s13yBaHHs cUCTeMHU JIIHIMHUX
piBHsIHB 32 (hopmynamu Kpamepa. MaTpuunuii 3anuc
CUCTEMHU JIHIAHUX PIBHIHB 1 11 pO3B’sI3yBaHHS.
Po3B’s13yBanHs cucTeMu JHIWHUX PiBHSAHB MeToa0M ["ayca.




OnHopigHa cucTeMa JIIHIMHUX piBHAHB. KpuTepiid CyMiCHOCTI
CHUCTEMH JIIHINHUX PIBHAHb

Tema 4. Bextopu

Bexkropu. JliniiiHi onepariii Haja BekTopamu. basuc. Posknan
BeKTOpa 3a 6aszucoM. [Ipoekiiis BekTopa Ha BiCh

Tema 5. JIoOyTkH
BEKTOPIB

Ckansapauii 1o0yToK BeKTOpiB. Bupas ckamsipHoro mo0yTKy
yepe3 koopauHatu. KyT Mk Bekropamu. Bekropuuit
100yTOK TBOX BEKTOPiB. MimaHuii T0OyTOK BEKTOPIB

Tema 6. [Ipsima Ha
miomuHi. [Ipsma ta
IUTONTMHA B TIPOCTOPI

JIiHii Ha TUTOLIMHI Ta 1X PIBHSIHHSA (ITOJIAPHI, TapaMeTPUYHI,
BeKkTOpHE). Pi3HI BuUIM pIBHAHb MpSIMOI HaA IUIOIIMHI.
3aranpHe pIBHSHHS MPsAMOI Ta WOro nociikeHHs. Kyt Mk
JBOMaA IPSIMUMU. YMoBu napajieIbHOCT1 1
NEePHeHAUKYIIPHOCTI ABOX MpsSMUX. BijfcTaHb BiJ TOYKH /10
npsMoi. Pi3HI pIBHSHHS IUIOIMIMHU y MpocTopi. Bzaemue
po3ranryBaHHs ABox mionuH. [Ipsma miHis y npoctopi. Kyt
MK npsmMuMu. Kyt Mk npsimoro 1 miommHorw. Ileperun
IPpAMO] 3 IUIOIUHOKO

Tema 7. Jlinii gpyroro
MOPSIIKY

[HonsTTs ninii gpyroro nopsaky. Koso. Enince. I'inepOoua.
[Tapabona

Tewma 8. [ToBepxHi
APYTOTO TOPSAKY

Buiu noBepXxoHb pyroro NOpsAAKY Ta iX pIBHSAHHS

Tema 9. KommiekcHi
quciia

O3HaueHHs KOMIUIEKCHOTO urciia. KoMIiekcHa mionuHa.
AnreOpaiyHa 1 TpUroHOMETpUYHA (POPMHU 3aMUCY
KOMIUIEKCHOTO yncia. [Tokaznukosa popma 3amnucy
KOMITJIEKCHOT'O YHUCJIa

Tema 10. I'panuns
GyHKITI.
HenepepBHicTh QyHKIIIT

I'panuist yncnoBoi nocaigoBHOCTI. ['panuns GyHKIIT B
Toulll. OCHOBHI TEOPEMH NPO T'PaAHULII

Baxxnugi rpanuii. Po3kpuTTs qesKuX HEBU3HAYEHOCTEH.
Henepepsuicth (yHkiii B Toulli. Touku po3puBy. ii Hax
HenepepBHUMH QyHKUISIMU. BnactuBocTti QpyHKIIH,
HEMEepEepBHUX Ha BIJIPI3KY

Tema 11.
Hudepenitianpae
YUCJICHHS (PYHKITIT
OJIHIET 3MIHHOT

3anaui, 110 TPUBOASITH 10 TOHSTTS MOXiAHOI. O3HAYCHHS
noxiHoi. MexaHiuHui, (PI3UIHHUIN Ta TEOMETPUYHUN 3MICT
noxijaHoi. PiBHsSHHS 10THYHOI 10 rpadika ¢yHKIil. PiIBHIHHS
HOpMaJTi 7o rpadika pyukiii. JudepeniiroBanas GyHKITIHA.
Ta6mu nmoxigaux. [ToxigHa BUIMX nopsakiB. Teopemu
nuepeHIiaTbHOrO YUCIEHHS

Tema 12. 3actocyBaHHs
nudepeHIiaTbHOTO
YUCJICHHS PYHKIIT
OJIH1€T 3MIHHOT

MonoToHHIcTh QyHKIII. JIOKanpHUN eKcTpeMyM (YHKIII.
HaiiGinpie 1 HaiimeHIie 3HaueHHs GyHK1i. OmyKIiCTb 1
BrHYTICTh PYHKIIi. TOUKM neperuHy. ACUMOTOTH KPHUBO.
Cxema gocnipxeHHst GyHKIIT Ta moOyaoBa ii rpadika

Tema 13.
Hudepenttianpae
YUCJIEHHS PYHKIIT

OyHKIlig 0araThOoX 3MIHHUX, il TpaHUIl Ta HEMEPEPBHICTH.
YactunHi noxiaHi ¢yHkmii Oaratbox 3MiHHMX. [loBHUI
mudepenmian  Qyukmii. JdudepeHriany BUIMUX TOPSIKIB.
JlokanbH1 ekctpeMymu (yHKIIT ABOX 3MiHHUX. HaitOinbiie




0araTb0X 3MIHHHX

Ta HaWMEHIIEe 3Ha4YeHHS (QYHKINI. YMOBHHUM EKCTpEMyM
byHKIIT 6araThb0X 3MIHHHX

Tema 14.
HeBusnauenuit interpan

HeBusnaueHuit iHTerpan Ta HOro BIacCTUBOCTI. TaOauIs
OCHOBHHUX 1HTerpajiiB. OCHOBHI METOJU 1HTETPyBaHHS.
[HTerpyBanHs pauioHaNbHUX QYHKIH. [HTErpyBaHHs qeSKUX
ippalioHaTbHUX 1 TPAHCLUEHACHTHUX QYyHKIH. [HTerpanm,
110 ,,He OepyThes”

Tema 15. Buznauenuit
iHTEerpan

3amaya po TIoNTy KPUBOJIHIMHOI Tpanerii. O3HaueHHs Ta
YMOBH iICHYBaHHS BU3HAYEHOTO 1HTEeTpasia. BmactuBocTi
BHU3HAUYEHOTO IHTErpaia.

®dopmyna Herorona-Jlei6uina. Meroau o0uncieHHs
BU3HAYCHHX 1HTErpaJliB. 3aCTOCYBAHHS BUBHAUYEHOTO
1HTerpajia

Tema 16. JudepeniianbHl piBHSIHHS MEPIIOTO MOPSAKY.
HudepentianbHi JudepeniiianbHi piBHSIHHS BUIIMX MOPsAAKiB. JIiH1NHI
piBHAHHSA nudepeHItiaabH1 PIBHIHHS

MoaiTuka BigBinyBaHHS
MoaiTuka Perynsphe BiiBiyBaHHSI BCIX BU/IIB 3aHSITh, CBOEYACHICTh
BiABiTyBaHHS BUKOHAHHS CaMOCTIHHO1 poOOTH.

3a 00’ €KTUBHUX NPUYKH (HAIIPUKJIIAI, XBOp0oOa, MI>KHAPOIHE
CTa)KyBaHHS) HABYAHHS 30pTaHI3y€eThCs B OH-JIAWH (popmi 3a
MOTO/KEHHSIM 13 KEPIBHUKOM KYpCY.

IoaiTuka uroao
aeJIafHiB Ta

Po6otu, siKi 37a10ThCA 13 TOPYIICHHSIM TEPMIHIB 0€3
MOBAaXHUX MPUYUH, OLIHIOIOTHCS] HA HIJKYY OLIHKY.

nepecKJIaJaHHs
AKajneMiuyHa VY BUnNagKy HEJOTPUMAHHS MOJITUKU aKaJIeMIqHO1
106poYeCHiCTD no0podecHOCTI (TutariaT, camoruiariart, padpuxartis,

danscudikaris, cnucyBaHHs, oOMaH, XabapHUIITBO)
nependayeHo MOBTOPHE MPOXOHKEHHSI OLIHIOBAHHS.

CucremMa OiHIOBAHHSA

[loTouHui KOHTPOJIb 3MIMCHIOETHCS TPOTATOM CEMECTpY TiJ Yac MPOBEACHHS
MPAKTUYHUX, CEMIHAPCHKUX Ta 1HIIUX BUIIB 3aHATH 1 OIIHIOETHCS CYMOIO HaOpaHUX
OamiB (MakcumanbHa cyma — 100 GainiB; MiHIMaidbHa CyMa, IO JIO3BOJIAE CTYJEHTY
OTpUMATH aTecTaliio 3 npeamety — 60 6aiiB); miaACYMKOBHI/ CEMECTPOBHI KOHTPOJIb,
MPOBOJIUTHCA Y GOpMi ICIIUTY, BIAMOBITHO /10 TpadiKy HABYAILHOTO MIPOIIECY.

HakonunuyyBaHHSI peHTUHIOBHUX 0AJIiB 3 HABYAJIbHOI JUCIMILUIIHH

Buau HaByaJIbHOI po00TH

Max KiJIbKICTH 0aJIiB

VY CHI BUCTYIIM Ha ceMiHapax a0o po3B’si3yBaHHS

3amad (10)

10

TecryBanns (2)

10




MoyibHI KOHTPOJIbHI poboTH (4) 20
Po3paxynkoBi podotu (2) 30
Ex3amen 30
BCBHOI'O 100
[IIxaJja omiHIOBAHHSA
ECTS bamm 3micT
A 90-100 be3noranna l'IiI[FOTOB.Ka B
ITUPOKOMY KOHTEKCTI
B 80-89 IToBHI 3HAHHS, MIITHI BMIHHS
C 70-79 Xopolili 3HaHHS Ta BMIHHSA
D 65-69 3a10BlIbHI 3.HaH'H}I,
CTEPEOTHUITHI BMIHHS
BuxoHanHs MiHIMaJbHUX
E 60-64 BUMOT JIISIIBHOCTI B
CTaHJAPTHUX YMOBaX
EX 35.59 CJI.a6Ki 3HaHHS, BIACYTHICTb
YMiHb
F 1-34 HeoOxinHuii moBTOpHUIA KypC




8.

9.

Cnmcok peKkoMeHI0BaHMX JKepeJl

OcHoBHa
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A.CK, 2001. 480 c.
Hy6osuk B. II., FOpuk 1. I. Buma marematuka: Hapu. moci6. K.: Buma mkomna,
1993. 648 c.
IwoxenkoBa JI. 1., HiokenkoBa O. 10., Muxamna I'. O. Buma maremaruka.
[Tpuknanm 1 3agayi: Hapu. moci6. K.: Bunas, nentp "Axkanemis", 2002. 624 c.
Jletidypa B.M. Ta 1H.. Maremaruka: IligpydyHuk Juisi CTYJAEHTIB €KOH.
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640 c.
Cokonenko O. I. Buma martemaruka. [ligpyunux. K.: BugasBnentp "Axamemis",
2002. 432 c.
OBunnHukoB [LII. Buma matematuka: [ligpyunuk. ¥ 2 4. Y. 1: JliniiiHa 1 BEKTOpHA
anrebpa: AmnHamiThHyHa TeoMeTpia: BeTym g0 MaTeMaTM4HOrO  aHamizy:
JudepenitiaabHe Ta IHTErpaibHe YUCIeHHs. 3-T€ Bu., Bump. K.: Texnika, 2003. 600
C.
Rudin, Walter. Principles of Mathematical Analysis. Walter Rudin Student Series in
Advanced Mathematics. McGraw—Hill.

Rudin, W. Functional Analysis. McGraw-Hill Science. 1991

10.Hildebrand, F. B.. Introduction to Numerical Analysis. McGraw-Hill. 1974
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Huckant B. 1., bepesa JI. P., I'pmwxyk O. Il., 3axapenko JI. M. 36ipHuK 3amau 3
Bumoi maremaTuku. K.:«Bumma mxkoimay, 2001. 303 c.
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Indopmauniiini pecypeu
http://www.formula.com.ua MaTtematuka.
https://sites.google.com/site/geogebravukraieni GeoGebra B YKpaiHi.

3. https://sites.google.com/site/biblkompmod BibnioTeka Komn'toTepHMX Moaenen.

4. http://kafinfo.org.ua/index.php/mathematika/matematyka/187 IHTepHeT-pecypcu 3
MaTeMaTUKW.

5. http://kafinfo.org.ua/index.php/mathematika/matematyka/185 MNocunaHHs Ha cainTu
NPUCBAYEHI MaTeMaTUYHUM NaKeTaMm.
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