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BCTYII

CyvacHuil etan riiobami3allli eKOHOMIKH 1 CTAaHOBJICHHS 1H(GOPMAIIITHOTO CyCHTbCTBA
00yMOBJIIO€ aKTUBHE BUKOPUCTAHHSI MATEMaTUYHOTO anapary B yCix cepax npakTUIHOT
JUSUTBHOCTI B3araii i B cpepi 00CIyroByBaHHsI, y MUTHIN CITpaBl 30KpeMa. 3aCTOCYBaHHS
MaTEMaTUYHUX METOIB y BUPIIIEHHI TPAKTUYHUX 3aBJAaHb EKOHOMIKU Ta MEHEI)KMEHTY
JO3BOJIAE:  YAOCKOHATIOBATH CHCTEMH €KOHOMIUHOI iH(opMmamii 3aBAsku i
YIOPSIIKYBaHHIO, BUABJISITH HEJOJIKHM Y HasBHIM 1HGOpMaIlii 1 po3po0asTH BUMOTH 11010
MIATOTOBKA HOBOi 1H(OpMAIlii; MIABUIIUTH TOYHICTh E€KOHOMIYHHUX PO3PaxXyHKIB;
MPOBOAMTU JOCTIKEHHS, SIKI TependadaroTh ICHYBaHHS JEKUIBKOX allbTePHATUB;
MOTJIMONTH KUTHKICHUW aHalli3 EKOHOMIYHUX TmpoOieM. Y BuUpimieHH] Mpolaem
KEpyBaHHS €KOHOMIYHUMHU MpOLECaMH MPOBIAHE MiCIE 3aiiMalOTh METOAM 1 3aco0Hu
O0OYHUCITIOBAJIBHOT MaTeMaTUKH. ToMy KOXHOMY MaiOyTHbOMY (haxiBIIO-€KOHOMICTY,
KEepIBHUKY (P1pMH, BIACHUKY O13HECY MOTP1OHA IPYHTOBHA MaTeMaTU4HA M1ArOTOBKA, 1110
dbopMye aHaNITUYHO-AOCIIIHUIIBKI KOMIIETEHTHOCTI, a TaKOX Jla€ MOJJIUBICTh
3aCTOCOBYBAaTM MAaTEMaTHYHUI 1HCTpYMEHTapiil /10 pO3B’sI3aHHS IIUPOKOTO KOJia
npo6iem y chepi cBoel mpodeciitHoOl MIsITBHOCTI.
Meta HaBYaNbHOI JUCHUIUIIHU: (OPMYBAaHHS IUIICHOI CUCTEMH TEOPETUYHUX 3HAHb
MaTEMaTUYHOTO amapary, IO JOIOoMara€e JIOCHIKyBaTH, aHai3yBaTH 1 BHUPIIIYBaTH
€KOHOMIYHI 3aBJlaHHS; JOIOMOTa B 3aCBOEHHI MAaTeMAaTHUYHUX METOJIB, IO JalOTh
MO>KJIMBICTh BUBYATH 1 TPOTHO3YBATH JTUHAMIKY MPOIECIB 1 ABUII 31 chepu MaildyTHHOT
npodeciiiHoi MisUIBHOCTI; BJOCKOHAJIEHHS JIOTIYHOTO 1 aJrOpPUTMIYHOTO MUCIICHHS,
cpusHHS (OPMYBaHHIO YMiHb 1 HaBHKIB CaMOCTIHHOTO aHai3y JOCIIHKCHHS
E€KOHOMIYHMX TMpoO0JeM, pO3BUTKY TMparHeHHS A0 TIOMIyKy HAyKOBUX MIIAXIB
BJIOCKOHAJICHHS CBOET POOOTH.
3aBaaHHSAMU HABYAIBHOI TUCIUTLIIHY €:
— 3aCBOEHHS TEOPETHYHHUX OCHOB MAaTEMAaTHYHUX METOJIB, IO 3aCTOCOBYIOTHCS TIPU
BHU3HAYEHHI MIOKA3HUKIB, SIKI XapaKTepU3yIOTh EKOHOMIYHI MTPOLIECH Ta SBHILA;
dbopMyBaHHS BMIHb 1 HABHKIB JOCTIPKECHHS EKOHOMIYHHMX IIPOIICCIB Ta SBWII 3
BUKOPUCTAHHSM METOJIB KUIBKICHOTO OI[IHIOBAHHS CTaHY €KOHOMIYHOTO 00’ €KTY.
O0’eKTOM BUBUYCHHS JUCIMIUIIHUA € 3araJibHI METOJM aHali3y YacOBHUX 1 MPOCTOPOBUX
JAHUX.
[IpeameToM HaBUYaNBHOI NUCIMIUIIHA € MaTEMAaTUYHUH amapar, 3a JOIMOMOTOI0 SIKOTO
MOXHa 3/IMCHIOBATH OIIIHIOBAHHS KUIBKICHUX TIOKa3HUKIB 00 €KTIB E€KOHOMIYHO1
MPUPOIHU, JOCTIIHKCHHS (YHKIIOHATBFHUX 1 KOPENSIIMHUX 3B S3KIB MIXK TPYIOIO
MOKa3HUKIB, 1[0 BU3HAYAIOTh CTaH EKOHOMIYHOTO 00’ €KTY a00 Mmpoliecy.

Pe3ynbraTh HaBYaHHS Ta KOMIIETEHTHOCTI, fKi (OpMy€e HaBYajdbHA JUCLUILUIIHA
BHU3HAYEHO B Ta0. 1.



Taomung 1
Pe3yjibTaTH HABYAHHA Ta KOMIIETEHTHOCTI, siKi ()OpMye HABYAIbHA AUCHUILTIHA'

Pe3ysnbTaTtH HAaBYaHHS KoMnereHTHOCTI, AKMMH IIOBHHEH OBOJIOTITH
3100yBa4 BHIIIOI OCBITH
I1P14 3K01, 3K02, 3K11, CK01, CKO08
I1P15 3KO01, 3K02

ne 3K01. 3xatHicTh BUUTHCS 1 OBOJIO/IIBATH CYYaCHUMH 3HAHHSIMH.

3K02. 3gaTHICTh 70 aOCTPAKTHOTO MUCJICHHS, aHATI3Y Ta CHHTE3Y.

3K11. HaBuuk# BUKOPUCTaHHA CyYyacHUX 1H(POPMAIIITHUX CUCTEM 1 KOMYHIKAIIHHIX TEXHOIOT1H.
CKO1. 3paTHicTh DOCHIKYBAaTH TEHICHIII PO3BUTKY E€KOHOMIKH 3a JOTIOMOTOK 1HCTPYMEHTapiro
Makpo- Ta MIKpOCKOHOMIYHOTO aHaJi3y, pOOMTH y3arajlbHEHHS CTOCOBHO OIlIHKH IPOSIBY OKPEMHX
SIBUILL, SIK1 BIACTHBI Cy4YaCHHUM IpoIlecaM B €KOHOMIII].

CKOS8. InmentudikyBatn Ta OIIHIOBATH PHU3UKH HEIOCATHEHHS VYIPABIIHCBKUX IIiel Cy0’ekTa
rOCIO/IapIOBaHHsA, HEIOTPUMAaHHSI HUM 3aKOHOJABCTBA Ta PETYJIOBAHHS ISJIbHOCTI, HEIOCTOBIPHOCTI
3BITHOCTI, 30€peKCHHS i BAKOPUCTAHHS HOTO PeCypCiB.

[TP14. BmiTi 3acTOCOBYBaTH €KOHOMIKO-MaTeMaTUYH1 METOJU B 00paHiii mpodecii.

[1P15. BonoxitTu 3aralbHOHAYKOBHMH Ta CIIEHIATBHUMH METOJAaMH JIOCIHIIKEHHS COI[iaJIbHO-
€KOHOMIYHUX SIBUII] 1 TOCIIOIAPCHKUX MPOIIECIB HA M1 ITPHUEMCTBRI.

IMPOI'PAMA HABYAJIBHOI JACHHUITITHA
3MicT HABYAJBLHOI U CIHUIIJIIH

3micToBuiit Moay.sb 1. JliniiiHa anredpa, aHAJITHYHA reOMeTpist

Tema 1. EsiemenTH Teopii MaTpulb i BUBHAYHUKIB

1.1. Marpuui

O3znHaueHHsa Matpuill, il Tunu. [ii Hajg MaTpUISIMU: A0JaBaHHs, MHOXKEHHSI MaTpHIll Ha
4UCJIO, Ha MaTpullo. TpaHcnoHyBaHHs Matpuii. OOGepHeHa marpunid. ExBiBanmeHTHI
NEepeTBOPEHHS MaTpullh. [IpuKkIaay BUKOPUCTAHHS MaTpPHUIIb.

1.2. Bu3HAYHUKH

O3naueHHs BU3HAYHWKA. BiacTuBoCTI BH3HA4YHUKIB. Jlesski 0COONMBI BHU3HAYHUKHU
(TpUKYTHOI, AlaroHajabHOI, OJUHUYHOI MaTpullb). [IpaBuna oOUYMCIEHHS BU3HAYHUKIB
BUIIMX MOPSAKIB 32 O3HAYEHHSIM Ta pO3KJIaJlaHHAM 3a ¢popmyrnamu Jlamnaca.

Tema 2. 3arajibHa Teopisi cUCTEM JIiHIHHUX ajreOpaiyHUX PiBHIHb

2.1. Cucremu JiHiliHUX anre0paiyHNX PiBHIHb

O3HaueHHS CHUCTEMH JIIHIMHUX alireOpaiyHuX piBHSAHb, PO3TOPHYTa Ta MaTpuyHa (popmu

ii 3amucy. O3Ha4eHHS PO3B’ 3Ky CUCTEMHU JIIHIMHUX anreOpaiyHuX piBHSAHb. [IOHATTS TIpO

CYMICHICTh UM HECYMICHICTh CUCTEMH JIIHIMHUX anreOpaiyHux piBHAHb. Bu3HadeHi Ta

HEBHU3HAYCHI CUCTEMHU JIIHINHUX PIBHSHb.

2.2. MeToam po3B’si3aHHSI CHCTEM JIiHIHHUX aJre0paiyHuX piBHIAHb

Po3B’s13aHHA cUCTeM JIHIMHUX anredpaiuHux piBHIHB 3a hopmynamu Kpamepa. Teopema

Kponekepa — Kanemni. 3aranbHuif, 4aCTUHHUI Ta OMOPHHUM PO3B’A3KM CHCTEMHU N

JTHIAHUX anreOpaiyHUX pIBHAHb 3 M HEBIJOMUMH. PO3B’S3aHHS CHCTEM JIHIMHHUX
3



anreOpaiuHux piBHSIHBb MeTonoM ["aycca ta metogom Xopnana — [Maycca. ExoHomiuH1
MIPUKJIIAIH.

2.3. OaHopiaHi cucTemMu JIiHIHHUX PIBHAHD

O3HaueHHs OJHOPIJIHOI CUCTEMHM JIIHIMHUX piBHSAHB. [IpocTip pO3B’SA3KIB OJHOPIIHOT
CUCTEMH, 3B'SI30K MOro po3MIpHOCTI 3 paHrom matpuii. DyHAaMeHTaNIbHA CUCTEMa
PO3B’SI3KIB OJTHOPIAHOT CUCTEMH JITHIMHUX PIBHSHb.

Tema 3. EjieMeHTH BEKTOPHOI ajreopu

3.1. OcHOBHI IOHATTS BEKTOPHOI ajredpu

Turnu BekToOpiB, MOPIBHSIHHSA BekTOpiB. JIiHINHI Al 3 BEKTOpaMu B T'€OMETPUYHIN Ta
KOOpAMHATHIM hopMax, BIACTUBOCTI KX onepaiiii. CkansipHuii 1o0yTOK BEKTOPIB, HOTO
BrnactuBocTi. Kyt wmixk Bekropamu. KosiHeapHi BEKTOpPH, YMOBa KOJIIHEAPHOCTI.
BekropHuii Ta mimaHuii 1OOyTKM BEKTOpIB, iX I€OMETpPUYHA IHTEpHpeTauis Ta ix .
BJIACTUBOCTI. Y MOBa KOMIUIAHAPHOCTI BEKTOPIB.

3.2. EnemeHnTH Teopii JiHITHUX MPOCTOPIB

O3HaueHHA N-BUMIPHOTO BEKTOPY Ta N-BUMIPHOTO BEKTOPHOIO (JIHIKHOIO) MPOCTOPY.
JliHiliHa He3aleXHICThb BEKTOpiB. O3HAaueHHS Ta OCHOBHI TEOPEMH NPO JIHIAHY
3aJIEXKHICTD Ta JIIHINHY HE3aJeKHICTh €JI€MEHTIB JIIHIMHOTO MpocTopy. basuc niHiiHOTO
npoctopy. Koopnunatu Bektopy 3a ganum OasucoM. [lepexin no iHmoro 6Gasucy.
ExonomiuH1 npuxiaiu.

Tema 4. EjileMeHTH aHAJITHYHOI reoMeTpil

4.1. AHaJIiTHYHA reoMeTpisd HAa MJIOUIMHI

[Ipsima Ha mmommHI. Pi3HOBUAM pIBHSHB NMPSMOi Ha IUIOIIMHI Ta Tepexia BiJ HHUX 0
PIBHSIHHS 3arajibHOro BUAY. Bijncranp Bij Touku g0 npsimMoi. Kpusi 2-ro nopsiaky. Koo,
eminc, rinepbona, mapaboyia: iX O3HAYEHHsS, KAHOHIYHE pIBHSIHHS, MapaMeTpH,
EKCLIEHTPUCUTET, Tpadik. 3BEACHHS 3arajibHOr0 PIBHSAHHSA KPHUBOI 2-TO MOPSAKY 10
KaHOHIYHOTO BHU]TY.

4.2. AHATITUYHA reoMeTpis y mMPoCcTopi

Pi3HOBUAM PiBHSIHB IJIOIIMHUA y MPOCTOP1 Ta MEPEXiJl A0 PIBHSAHHS 3arajibHOTO BHIY.
AHaJli3 B3a€EMHOTO PO3TallyBaHHS JBOX IUIONIMH. BiAcTaHb BiJ TOYKU 10 TUIOLIMHH.
Pi3HOBUM pIBHSHB MPSIMOi y MPOCTOPI Ta TMEPEX1] J0 3arajibHOrO PIBHSIHHS. AHai3
B3a€EMHOTO pPO3TAllyBaHHS JBOX MpPSAMUX Ta MOpsIMOi 1 IUIOUMHM Yy HPOCTOPI.
HaiiBaxxnmuBimii BUM KpUBUX 2-T0 IOPpSKY. JlocmaimkeHas: opMu KPUBUX 2-TO TTOPSIIKY
METOJ/IOM TIepepi3iB

3micToBuit Moay.Ib 2. EjleMeHTH MATEeMATHYHOI 0 AHAJII3Y

Tema 5. I'pannui pyHkuiin Ta HenepepBHICTH

5.1. Muoxunu, pyHkuii, ix kiacudikauis

Uucnosi mMuoxuau. [lonsTTs ¢yskiii onniei 3miaHOI. CriocoOu 3aBmaHHs (DYHKITIH.
OO6macti Bu3HaueHHS Ta 3HadYeHb GyHKIil. OCHOBHI enemeHTapHl (QyHKII], iX
BiacTUBOCTI Ta rpadiku. Cximanni QyHKIi, GyHKII, 110 3a]aH1 HeIBHO, Ta (QYHKIII, 110
3ajani nmapamerpudHo. CrenianbHi QPyHKITT, 10 3aCTOCOBYIOTHCS B €KOHOMIIII.



5.2. I'panuni ¢pyHkuii

OsznaueHHs rpaHuili GyHKII B ToUIl, I reoMeTpudHU 3MicT. HeckiHueHHI TpaHuIli Ta
rpaHull Ha HecKiHdeHHOCTi. OmHOCTOpOHHI rpaHuil (yHkuii B Toumi. ExBiBaneHTHI
HECKIHUYEHHO MaJll QYHKIIIi. 3aCTOCYBaHHS IPaHUIlb IO PO3B’I3aHHS EKOHOMIYHUX 33]1a4.
5.3. HenepepBHicTh QpyHKUIii

O3HaueHHs HemepepBHOCTI PyHKIT B Toull. HenmepepBHICTh eneMeHTapHUX (PYHKITIH.
Touku po3puBy (yHKITIH Ta iX KiIacudikarris.

Tema 6. [Indepenuiaibae ynucaeHHss PyHKUIN OHi€T 3MIHHOT

6.1. IToxinna ta nudepennian Texnika qudepeHUirOBaHHS

O3HavyeHHs TMOXiMHOI, 11 eKOHOMIYHMHA Ta reoMeTpuuyHuid 3micT. [loHsATTH
mudepenttiioBanocTi GyHkiii B Touri. OCHOBHI mpaBwiia audepeHIiitoBadas. Ta0omuis
MOX1IHUX eneMeHTapHuX QyHkuii. [loxinHa cknaaenoi pynkuii. [lonarrsa nudepenuiana
¢yHKuii, Horo reomerpuuHuii 3micT. [IpaBuiio Jlomitans o6uncIeHHs rpaHuLlb (PYHKIIIH.
6.2. 3acTocyBaHHSI MOXIAHUX J0 A0CTiKeHHS QyHKIIN

O3HakKM MOHOTOHHOCTI (YHKUII, BIAIIYKaHHS JIOKAJbHUX €KCTPEMYyMIB (yHKIII.
HaiiOinpiie Ta HaiimMeHIle 3Ha4YeHHS (YHKIII Ha OPOMDKKY. YMOBH ONYKJIOCTI Ta
yrHyTOoCTI Tpadika (yHKINi, 3HAXOMKEHHS TOUYOK TMeperuHy. BepTukamnbHi,
TOPU30HTAIBHI Ta MOXHJII ACUMITOTH KpHBOi. CXeMa MOBHOTO JOCIIIKEHHS (yHKIIIT
OJIHI€1 3MIHHO]T Ta MOOY/I0BH ii rpadika.

6.3. 3acrocyBaHHA NOXIAHOI B eKOHOMIIII

['pannynuit (MaprinaabHuit) aHami3. EnacTHYHICTh €EKOHOMIYHUX MMOKA3HUKIB.

Tema 7. Anaui3 gyHKuin 0ararb0X 3MiHHMX

7.1. O3HaueHHs PYHKIIII 0araTb0X 3MiHHUX

OcHoBHI OHATTA. O3HaueHHA PYHKIL1i 0araTboX 3MiHHUX, criocoOu 3aBaaHHsA. O0nacTb
BU3HA4YCHHS (DYHKIIII ABOX 3MIHHUX Ta ii rpadik. JIiHii Ta noBepxHi piBHs. HenepepBHICTh
(GyHKLIT TBOX 3MIHHHUX.

7.2. I'pagieHT Ta NOXiHA 32 HANIPAMOM

YactuHHl NOXiIHI (YHKLI, IX T€OMETPUYHMIA Ta eKoHOMIuHMH 3MmicT. [loxinHa 3a
HarpsMoM (YHKIII KUIBKOX 3MIHHUX. ['pafleHT QyHKIIi Ta MOro BIACTUBOCTI. 3B’ 430K
M1DXK TPaJI€EHTOM Ta JIHISIMHU PiBHS 71 QYHKIIIT TBOX 3MIHHUX.

7.3. ExctpemyM (pyHKUII ABOX 3MIHHHX

JlokanbHUN excTpeMyM (yHKLii JBOX 3MIHHUX, HEOOXiIHAa ¥ JOCTaTHS YMOBHU
ekcTpeMymy. Haiibinpie Ta HaiiMeHimie 3HadeHHS (YHKIIT B 3aMKHEHIH 00JacTi.
YMoBHUI ekcTpeMyM. 3acTocyBaHHs (YHKIIII ABOX 3MIHHUX B €KOHOMIIl: BUPOOHUY1
¢ynkuii, pynkuis Ko66a — lyrnaca, pyHkiist BUTpaT, PyHKIIIS TOTUTY.

Tema 8. HeBusHaueHuil iHTerpaJ

8.1. IlepBicHa Ta HeBU3HAYEHUIl iHTErpaJ

O3naueHHss TepBiCHOI (yHKIII Ta HEBH3HAYEGHOIO I1HTErpajga. BiacTuBOCTI
HEBU3HAYEHOI0 1HTerpaia. Tabnuilsi OCHOBHUX HEBU3HAUYECHMX 1HTErpaiiB. [IoHATTS mpo
IHTerpaH, 1o “He OepyThes .



8.2. OcHOBHI MeTOIU IHTEIPYBAHHSA

Meton Oe3mocepeHbOro iHTErpyBaHHA. MeTon 3aMiHM 3MIiHHOI (TIJCTAaHOBKH) B
HEBU3HAYeHOMY iHTerpaii. @opmyna IHTErpyBaHHS YacTMHAMH, OCHOBHI BUMAAKH ii
BUKOPHUCTAHHS.

Tema 9. BuzHauenuii iHTerpaJ ta iioro 3acToCyBaHHs

9.1. IToHATTA TAa BJACTUBOCTI BU3HAYEHOI0 iHTErpaJja

O3Ha4yeHHs] BU3HAYEHOI'O IHTerpajia, Horo reoOMeTpUYHHUI 3MICT. Y MOBH 1HTETPOBAHOCTI
dbyukiii. BracTuBocTi BH3HAYEHOTO IHTErpaja Ta iX 3aCTOCYBaHHS IMPU OOYMCIICHHI.
Teopema mpo cepense.

9.2. O0unc/IeHH BU3HAYEHOI0 IHTerpaJia

Teopema Hprotoma — JleitOninma. 3amina 3MiHHOT (MIJACTAaHOBKA) Yy BH3HAYCHOMY
iHTerpani. @opMyiia IHTETpyBaHHs YaCTUHAMH JIJIsl BU3HAUYEHOTO IHTErpaia.

9.3. HeBJjiacHi iHTerpaJjim nepumioro i Apyroro poay

[ToHATTS PO HEBJIACHI IHTETPAIM 3 HECKIHUEHHUMH MEKaMH 1HTETpyBaHHS Ta HEBJIACH1
IHTErpaiyu Bl HEOOMEKEHUX QYHKIINA. YMOBHU 301)KHOCTI HEBIACHUX IHTETPAJIIB.

Tema 10. udepenuiaabHi piBHAHHSA

10.1. OcHoOBHI NOHATTSA Teopii AudepeHtiaIbLHUX PiBHAHb

Po3B’s13anHa nudepeHianbHux piBHAHD 1-ro nopsaky. AudepeniiianbHi piBHSIHHS 1-T0
HOPSAAKY: OCHOBHI O3HaYEHHS, IOHATTS PO 3arajlbHUN Ta YaCTUHHUM pOo3B’A3KHU. 3a/1aya.
HudepeHiianbHi piBHAHHS 3 BIIOKPEMIIIOBAHUMU 3MIHHUMU, OAHOP1IHI AU epeHIlianbH1
PIBHSIHHS 1-r0 MOPSAKY, MiHIAHI TudepeHIiaabHl PIBHIHHS 1-TO MOPSIAKY.

10.2. IudepeHuiajibHi piBHIHHA BUIIAX MOPAIAKIB

OCHOBHI MOHSITTA Ta O3HAYEHHS, 3arajJibHUM Ta YaCTUHHUHN PO3B’s3KH, 3amada Kori.
HudepenianbHi piBHAHHA 2-TO TOPSAAKY. PIBHSHHS, IO JAOMYCKAalOTh 3HUKEHHS
nopsiaky. JIiHiHI AudepeHiianbHl piBHAHHS 2-TO TOPAIKY, CTPYKTypa 3arajlbHOTrO
po3B's3ky. OpHOpiaHI JNiHIAHI AUQepeHianbHl PIBHAHHA 2-TO HOPAIKY 31 CTaJIMMU
koedimientamu. JliHiHI OudepeHUianbHl  PIBHAHHS 2-TO MOPSAKY 31 CTaJIMMHU
Koe(dilieHTamMu 1 celiaibHO NPaBOI YaCTUHOIO.

Tema 11. Paan

11.1. YucaoBi psigu Ta ix 30iKHICTH

O3Ha4yeHHs] YUCIIOBOIO psALy Ta HOro cyMu. 301KHICTh YMCIOBOTO psiay. BrmactuBocti
30DKHUX psaAiB. HeoOximHa ymoBa 301kHOCTI. ["apMOHIMHMIA psizl, HOTO PO301KHICTS.
JloctaTHi O3HaKU 301KHOCTI JOJATHUX YHCJIOBHX PSJIB: O3HAKA MOPIBHSHHSA, O3HAKA
Hamambepa, pagukanbHa o3Haka Ko ta iHTerpasibHa o3Haka Kol — MakiiopeHa.
11.2. 3naxkonepeMixkHi psiam Ta iX 30KHICTH

O3HaueHHS 3HAKOTMEPEMDKHOTO PsiMy. 3HAKO3MiHHI YHCIIOBI psau. JlocTaTHS O3HaKa
301KHOCTI. AGCoJII0OTHA Ta yMOBHa 301kHOCTI. O3Haka JlelOHia. 3acTocyBaHHS TEOPEMU
JleitOHila 10 BU3BHAUYEHHS MOXUOKM OOYUCIICHHSI CYMH PALTY.

11.3. ®yHKUIioHAJILHI psian

[TonsTTst mpo QyHKIioHANBHI psiau. Paaiyc Ta o6macTh 301)KHOCTI CTENIEHEBOTO PSAY,
dbopmynu iX 06UHUCIICHHS.

[Tepemik mpakTHYHUX Ta TAOOPATOPHUX 3aHATH 32 HABYAITHHOIO TUCIUILIIHOIO HABEICHO
B Ta0II. 2.



Tabman 2
IlepeJsiik NpakKTHYHUX TA JA0OPATOPHUX 3AHATH

Ha3Ba TemMu Ta 3aHATTH 3micT
Tewma 1. [Ipaktuyne 3ansrrs 1. EnemenTu Teopii MaTpullb i BU3HAYHHUKIB
Tewma 2. JlabopaTopHe 3aHsaTTs 1. | 3aragbHa TEOpisi CUCTEM JIIHIMHUX ajreOpaiyHuX piBHSIHb
Tewma 3. [Ipaktuyne 3aHsTTs 2. EnemenTtu Teopii BEKTOpHOI anredpu
Tewma 4. JlabopaTopHe 3ansaTTs 2. | EnemMenTn aHamiTH4HOI reoMeTpii
Tewma 5. [Ipaktuyne 3aHsTrs 3. ['panuui GyHKIIIH Ta HENEPEPBHICTh
Tema 6. JIaboparopne 3anarts 3. | HocnimkeHHs: QyHKIT oHiel 3MiHHOT
Tewma 7. Ilpaktrune 3aHsTTS 4. JocnimxenHs QyHKINT KUTbKOX 3MIHHUX
Tewma 8. Jlaboparopre 3anstts 4. | OOUMCICHHS HEBU3HAUCHUX IHTErPaIiB
Tewma 9. [IpakTuyne 3aHsTTS S. OO6uucieHHs BU3HAUYCHUX IHTETpalliB
Tema 9. Jlaboparopre 3ausTTs 5. | PO3B’s13aHHS €KOHOMIYHUX 3314, 10 3BOAATHCS 10
00YMCIICHHS BU3HAYEHUX IHTErpaiB
Tema 10. ITpakTruHe 3aHATTS 6. Po3B’si3aHHs qudepeHItiaTbHIX PiBHIHB
Tewma 11. JlaboparopHe 3aHsATTs 6. | JIOCTIDKEHHS YUCIIOBHX PSIJIIB

[lepenik caMOCTiitHOT poOOTH 32 HABYAJIBHOIO AUCIUIUIIHOIO HaBEAEHO B Ta0. 3.

Tabmuis 3
Iepeaik camocTiiiHOI podoTH
Tema 3micT
Temu 1 -11 BuBueHHSs JIEKIIHHOTO MaTepiany
Temn 1-11 [TigroToBKa /10 MPaKTUYHUX Ta JIAOOPATOPHUX 3aHATH
Temn 1-11 [TiaroToBKa /10 KOHTPOJILHUX POOIT 1 KOJIOKBIYMIB
Temu 1 -11 BukoHaHHs 3aBAaHb I CAMOCTIHHOTO BUKOHAHHS
Temu 5 abo 7 BukoHaHHS caMOCTIHHOTO TBOPYOTO 3aBIaHHS
Temu 1 -11 [TinroroBKa 0 eK3aMeHy

KinpkicTh TOAMH JCEKIIMHUX, TPaKTHYHHX Ta Ja0OpaTOPHUX 3aHATh Ta TOJHH
CaMOCTITHOT poOOTH HaBEIEHO B pOOOYOMY TUTaHI (TEXHOJOTIYHIN KapTi) 3 HaBUAIbHOI
IUCIIUILIIHHA.

METOIU HABYAHHS

VY mporieci BUKIIaJaHHS HABYAJIBHOI IUCIUIUTIHU U1 HAOYTTS BU3HAUCHUX PE3YJIbTaTIB
HABYaHHS, aKTUBI3aIlil OCBITHHOI'O MPOILECY Mepea0ayeHo 3aCTOCYBaHHS TAKUX METO/IIB
HaBYAHHS, SIK:

CrnogecHi (nekuist (Temu 1-11), npo6nemna nekiist (Temu 3, 10)).

Haouni (nemonctparis (Temu 1-11)).

[Ipaktuyni (mpaktuuna 3austTs (Temu 1, 3, 5,7, 9, 10), nabopatopui podotu (Temu 2, 4,
6, 8, 9, 11)).

[Ipe3enTarist Ta/abo Buctynu nepen ayauropieto (Temu 5, 7).

Hunaktuuna rpa (Tema 10).



®OPMU TA METO/IN OLNTHIOBAHHS

YuiBepcurer BukopuctoBye 100 OanpbHy HAKONMUYYBAJIbHY CHCTEMY OILIHIOBAHHS
pe3yJIbTaTiB HaBUYaHHS 3/100yBaviB BUIIO1 OCBITH.

IMoToYHHMIT KOHTPOJb 3AIMCHIOETHCS MiJ 4Yac MPOBEACHHA JICKIINHMX, MPaKTUYHHUX,
Ja00paTOPHUX Ta CEMIHAPCHKUX 3aHATH 1 MA€ Ha MET1 IEPEBIPKY PIBHS I1TOTOBICHOCTI
3100yBaya BHIIOi OCBITH /IO BUKOHAHHS KOHKPETHOI POOOTH 1 OIIHIOETHCS CYMOIO
HaOpaHux OamiB. s nucuumuiia 3 GopMOI0 CEMECTPOBOIO KOHTPOJIIO ek3aMeH (1CIHT):
MakcuMaJibHa cyMa — 60 6aJtiB; MiHIMaJIbHA CyMa, 1110 JI03BOJISIE 37100yBavy BUIIO1 OCBITH
CKJIajaTh ek3ameH (icrur) — 35 GaiB.

IlincyMKoBHii KOHTPOJIb BKJIIOUYAa€ CEMECTPOBHI KOHTPOJIb Ta aTecTalilo 37100yBaya
BHIIIOi OCBITH.

CeMecTpoBHii KOHTPOJIb IPOBOJIUTHCA y (POpPMI CEMECTPOBOrO0 €K3aMEHy (ICHHTY).
CknagaHHg CEMECTPOBOTO €K3aMeHY (ICTIMTY) 3A1MCHIOETHCS IMiJl Yac eK3aMeHaIlliHOi
cecli.

MakcumanbHa cyma OaiiB, Ky MOXXEe OTpUMATHU 3700yBay BHINOI OCBITH IIiJ] 4ac
ek3aMmeny (icnuty) — 40 6amB. MiHiManbHa cyMa, 3a SIKOIO ek3aMeH (ICIIUT) BBAKAETHCS
CKJIaJieHuM — 25 OaliB.

IMincymMKoBa omiHKa 3a HABYAJIBbHOIO IMCIMIJIIHOI BU3HAYAETHCS CyMYyBaHHIM OaiiB
3a MOTOYHUMN Ta MIJCYMKOBUN KOHTPOJIb.

[lin yac BUKIJIaJaHHS HaBYAJIBHOI AUCIUILUIIHK BUKOPUCTOBYIOTHCS TaKi KOHTPOJIbHI
3aXO0/M:

- MOTOYHUN KOHTPOJIb: JoMaliHi 3aBaaHHs (12 6amiB), mabopatopHi podotu (12
OaJiiB), MUCbMOBI KOHTPOJIbHI poboTu (16 OaniB), konokBiymu (14 GaniB), camocTiiiHe
TBOpUE 3aBAaHHs (6 OaliB);

- CEMECTPOBHM KOHTPOJIb: ek3ameH (40 OamiB).

binbi netanbHy iHGOpMAILIIIO 010 CUCTEMU OI[IHIOBAHHSI HABEJIEHO B pOO0OYOMY IJIaH1
(TEXHOJIOTTYHIN KapTi) 3 HABYAIBHOI JUCIUILIIHH.

Hwxue HaBeneHO NpUKIIA] €K3aMEHAIIMHOTO OlneTa Ta KpUTEpii OIIHIOBAHHS JJIs
HaBYAJILHOI JUCIIAILIIHH.
Ipuxaan ek3ameHaniiiHoro Oijera

XapKiBCbKUH HalllOHAJIBHUN €KOHOMIUHUH yHiBepcuTeT iMeHi Cemena Ky3nerns
[lepmnii (OakamaBpChbKUii) piBE€Hb BUILOI OCBITH
Cemectp I
HaBuanbna gucoururina "Buina marematuka"

EK3AMEHAIIMHUM BLIET Ne 1

3aeoannsn 1 — diacnocmuune. Cknadacmucsa 3 4 3aedanv no 4 oanu Koycue, omice, 16 oanie.

1 | 3amana cuctema JiHIHHUX anreOpaiyHUX PIBHSAHB:
=X + 3X, + 2%, = =2,

X, + 2%, + X, 3,

=X + 2X, + 4x,




CKIJTBKH 3araJIbHUX PO3B’SI3KIB Ma€ 1151 cucTeMa?
OO0epiTh 0JIHY 3 BIATIOBIICH:

- CHCTeMa Ma€ €JMHUN PO3B 30K, OCKIIBKU KUIBKICTh PIBHSHB JOPIBHIOE KIJTBKOCTI
HEBIIOMUX;

- cCUCTEeMa Mae€ 2 3arajibHUX PO3B’SI3KH;

- cuctema Mae 3 3arajibHUX po3B’S3KU

2 3amana QyHKIIA:

2X+1, saxwo x <0,

X) =
y(x) x> -1, akwo x>0

JocniguTs ii Ha HEMEepPEepPBHICTb.
OO6epiTh 0J1HY 3 BIAMOBIICH:
- (hyHKIIiS € HeTIepepBHOIO HA BCii 00JacTi CBOTO iCHYBaHHS;
- y touti x = 0 ¢pyHkuist mae po3puB I pony (ckiHUeHHUH CTPUOOK);
- y Touri x = 0 pyHKIiS Mae pO3pUB, IO YCYBAETHCS;
- (pyHK1ist € HeBU3HAYeHO y TouIi X = 0

3 | o Bka3yto rpamieHT?
O0epiTh OHY 3 BiIOBIIEH:
- HaTpsIM TPAJI€HTY BKa3y€e Ha TOUKY MaKCHMYyMY;
- TPa/Ii€HT CIPSIMOBAaHUIA HA TOYKY MiHIMyMY;
- TPAJIIEHT — II€ TIOXIHA 332 HAIPSIMKOM, sIKa € JOTUYHOIO JIO JIIHIT PiBHS,
- TPai€eHT BKa3ye HAMPsSM HaWOIIBII MIBHIKOTO 3pOCTaHHS (DYHKINT Y AaHii TOYII

4 | Maemo 3amauy Kormri:
y'=4y'+4y=0, y(0)=2, y'(0)=3.

He po3B’sa3ytoui 3a1a4i, BU3HAYUTh, CKUIBKH JJOBIIBHUX KOHCTAHT Mae ii po3B’sI30K.
O0epiTh NpaBUIbHY BIAMNOBI/Ib!

- PO3B’SA30K 3aJ1aui HE MICTUTb JOBIJIbHUX KOHCTAHT;

- PO3B’SI30K 3aJ1a4il MICTUTb OJIHY JIOBUIbHY KOHCTAHTY, OCKUIbKH KOPEHI
XapaKTepUCTUYHOTO PIBHAHHS € KPaTHUMU;

- PO3B’SI30K 3a]1a4l MICTUTH Bl JIOBIJIbHUX KOHCTaHTH, OCKUIBKY 1€ PIBHSAHHS 2-T0 MOPSIIKY

3aeoanns 2 — cmepeomunue. Cknaoacmocs 3 2 3a60ans no 7 oanu Koxcue, omice, 14 éanie.

1 | 3actocyBaBmm meton XKopaana-I'aycca, BU3SHAUUTH 3araJIbHUIN PO3B’ 130K CUCTEMU JITHIMHUX
anreOpaidyHuX PiBHSHB, SKIO BBAXKATH, 1110 BITLHUM HEBIJIOMHUM € X4.

X, +3X, + X, + X, =10;

2%, + X, — X3 +2X, =11;

3X, —2X, + X; + 2%, =19.
Bu3HaunTy 4acTUHHUIN pO3B’SI30K 32 YMOBH, 110 x4 = 5. Y BIAINOBI/I BKa3aTu CyMy BCiX
KOMITOHEHTIB ObOro 4aCTUHHOI'O pOSB’}ISKy

2 | Ilpu BBeIeHHI B €KCIUTyaTallil0 HOBOTO 00JIalHaHHS HOTO MPOAYKTUBHICTh MIPOTATOM
MIEePIIOTO MICSI POOOTH ONKCYBaIach QYHKIIIETO:

y(t) = 6t° + 4t> + 3.
Bu3HaunTh, CKUIBKHM OMHUI MPOAYKILIT OyJ10 BUPOOIEHO 3a MEPILINA MICAIlb, IKILO paHilIe
110 MPOAYKITII0 HE BUPOOIISITN




3agoannsa 3 — espucmuune. Micmumso 1 3a80anns y 10 oanis

1 | 3amana QyHKIIis:

X2 +1

x? -1

[TpoBecTu moBHE AOCHipKeHHS 1i€i GyHKii i noOyayBatH ii rpadik.

y=1-

BianoBial Ha BCl 3aBIaHHS MOBMHHI OyTH HaBeleH1 y BUIIIAAlI (ailily 1 pe3yabTaru
obuunciieHb Tpeda HajgaTu y BianosiaHui 6okc Ha [THC.

3aTBepKEHO Ha 3aciiaHHi Kadeapr eKOHOMIKO-MaTeMaTUIHOTO MOJICTIOBAHHS

[TpoTokon Ne BIT«  » 20 p.
Exk3amenarop
K.(.-M.H., J0II. Ipuna JIEBEJIEBA

3aB. kadenporo
I.€.H., pod. Jronmuna MAJISIPELLD

Kpurepii ouiHroBanus

3agoanna 1-20 piensa (diacnocmuyni) OUiHOIOMY .

y 4 0aiam KoxXHe 3 4-X 3aBAaHb, SKIIO NPOJAEMOHCTPOBAHO 3arajbHl 3HAHHS
TEOPETUYHUX OCHOB 3 BUIIIOi MATEMATHKH;

y 3 6asm, K10 3p00JIeHO MOMUJIKY IIPH OKPYTJIIEHHI PE3yJIbTAaTIB OOUYHUCIICHHS,

y 2 6aym, SKILO pe3yJbTaT 00YMCIEHb TOTO K MOPSIKY, IO 1 IPaBUIIbHA BIJIIOBI/Ib;

B 1 0aJ1, K10 BIAIOBIAE 3aIIMCAaHO, aji¢ BOHA € XHOHOIO.

0 0aJiB, SIKIIIO 3aBJaHHS € TTOBHICTIO BIJICYTHIM.

3agoanns 2-20 piensa (cmepeomunti) OUiHOIOMb '

y 7 6ajiB KoxHe 3 2-X 3aBJaHb, SKIIO MPOJAEMOHCTPOBAHO BMIHHS TPaBUIBHO
BUKOHYBAaTH OOYMCIICHHS, CHUPAIOYMCh HA OCHOBHI TEOPEMHU BUIIOI MaTEMaTHKU;

y 6 6aJiB, K10 3p00JEHO MOMUWIKY IIPYU OKPYIJIEHHI pe3yJIbTaTiB O0UNCICHHS;

y 5 6aJjiB, SKIIO pe3yabTaT 00UHUCIEHb IPABUIBHUM, ajle TPOXHU HE HAa T€ MUTAHHS;

y 4 6aJu, SKILIO pe3ynbTaT 00YUCIIEHb TOTO X MOPSAKY, 110 1 IPaBUJIbHA BIAIOBIIb;

y 3 6asm, SKIIO IPABWIBHO PO3B’SA3aHO JIMILE ITOJIOBUHY 3aBIAHHS;

y 2 6ajm, AKIIO PO3B’SI3aHO JIMILE MOJOBUHY 3aBAAHHS, ajleé 3pO0JIEHO MOMWIKY NpHU
OKpPYTJICHHI;

B 1 0aJ1, SIKII0 BIAMOBIAL 3alIMCAaHO, ajl€ BOHA € XHOHOIO.

0 6aJtiB, SIKILIO 3aBJAHHS € IOBHICTIO BIACYTHIM.
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3agoanns 3-20 piens (eepucmuune) OUYiHIOIOMD:

y 10 6ajiB, fAKIIO pilIEeHHS MOCTABICHOTO 3aBIaHHS XapaKTEPHU3YETHCS TBOPUYUM
BUKOPUCTAaHHAM TEOPETHYHOTO Marepiany, JOTIYHOIO MPaBWIBHICTIO, UITKICTIO,
OOTPYHTOBAHICTIO BHMCHOBKIB, palllOHAJbHICTIO. be3IoraHHo BUKOHAHE 3aBJaHHS B
poOOTI CYNPOBOIKYETHCS JEMOHCTpPAIIEI0 TOMIMOJICHUX 3HAaHb JUCHMIUIIHH, IO
BIJIMOBIAa€ HAOYTHUM KOMIIETEHTHOCTSAM IIIOJI0 OIIIHIOBAaHHS BJIACTUBOCTEH (YHKITIT
OJIHI€T 3MIHHOI;

y 9 6axiB, K0 HaBEACHO JIOTIYHO MPaBUJIbHY MOCIIIOBHICTH KPOKIB PO3B’SI3aHHS
3anayi. OGIpyHTOBAHO OKpEMI KIIFOUOBI MOMEHTH PO3B’si3aHHA. BukoHaHO aHaNI3 11010
OOTpyHTYBaHHsI BUKOpUCTaHUX Gopmya. MoxiuBa 1 Herpyba momuika abo OMHCKa B
OOYHCIIEHHSX, SIKI HE BIUIMBAIOTh Ha TMPABWIBHICTH MOAAJBIIONO pO3B’SI3aHHA 1
IHTEpHPETALIIIO PE3yJIbTaTIB;

y 8 0axiB, SKIIO HAaBEIECHO JIOTIYHO MPABUJIbHY IOCHIOBHICTh KPOKIB pPO3B’SA3aHHS
3amadi. OOTpyHTOBAaHO OKpeMi KIIOYOBI MOMEHTH pO3B’s3aHHs. Maroth Micme 1-2
HEerpyOuX MOMMIKK 200 ONMUCKK B OOYMCIICHHSX, 5Kl HE BIUIMBAIOTHh HAa MPaBWIHHICTb
MOJIAJIBIIIOTO PO3B’SI3aHHS;

y 7 6ajiB, SKIIO NPaBWIbHO BUKOPHUCTAHO MATEMAaTHYHY TEPMIHOJIOTII0O Ta OCHOBHI
KPOKHM BUKOPUCTAHHS aJITrOPUTMYy JOCHIJDKEHHs, HaBelleHI HeoOXigHi ¢dopMyu;
0OTPpYHTOBAHO OKpEeMI KJIFOUOBI MOMEHTH PO3B’sI3aHHs, aji¢ HE HaBEJACHO BC1 HEOOX1THI
MOSICHEHHS;

y 6 6ajiB, SKIIO 3aBJAaHHS B OCHOBHOMY BHKOHaHE, ajne 0e3 OoOIpyHTyBaHb 1 3
00YHCITIOBAILHUMHU MTOMUJIKaMU. HeMae TirymaueHHs pe3ynbTary;

y 5 OaniB, AKII0 3aBIAaHHSA PO3B’A3aHO JMUIE YaCTKOBO, BUKOPHUCTAHO OCHOBHHM
MaTeMaTUYHUN THCTPYMEHTApil 3 MOMUJIKAMH, 1[0 BIUTMHYJIM Ha TPOIIEC MPABUILHOTO
pO3B’s3aHHS 3a1a4i;

y 4 0a7m, KO 3aBJAHHS PO3B’A3aHO JIMIIE YAaCTKOBO 3 MOYATKOBUMU NPABUIBHUMHU
MIpKYBaHHIMH I0JI0 aITOPUTMY JAOCIIHKCHHS, ajle € TTOMUJIKHU, [0 CYTTEBO BILIMHYJIH
Ha MpOLIEC MPAaBWJIBHOIO PO3B’A3aHHS 3a/Jaul 1 MPU3BENIM J0 XUOHOI I1HTepIpeTalii
pe3yIbTaTIB;

y 3 6asm, SKILO PO3MI0YAaTO BUKOHAHHS 3aB/IaHHS, BUKOPUCTAHO TEOPETUUHUN MaTepial
Ha pIiBHI OCHOBHHMX O3Hau€Hb, OOpaHO Ta 3amMUCaHO TMPAaBWIbHI (QOPMYIH IS
pO3paxyHKIB, aje HE HaBEJIEHO PE3yJIbTAaT iX 3aCTOCYBaHHA a00 JOIYIICHO JIOTIYHY
MTOMUJIKY, 110 TIPU3BEA JI0 MPUHIIMIIOBO HEBIPHOTO PO3B’SI3KY;

y 2 6aym, SKIIO 3aBJaHHs B LIJIOMY HE BUKOHAHE, aJie € MiAX1J A0 JJi1 HOro BUKOHAHHS
(HaBezeHO neKinbKa BipHUX (opMyd abo MPOBEACHI JACsIKI eleMEHTapHI OOYMCICHHS
(¢parMeHTiB 3aB/IaHHS).

B 1 0aJ1, K10 3aMycaHa JIUIIe BUX1IHA YMOBA.

0 0aJiB, SIKIIIO 3aBJaHHS € TOBHICTIO BIJICYTHIM.
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PEKOMEH/IOBAHA JIITEPATYPA
OcHoBHA

1. Buma matemaTuka : 6a3oBuit miapyyHuk juis By3iB / mig pea. B. C. Ilonomapenka. —
Xapkis : domio, 2014. — 669.

2. Bumia marematuka : miapyunuk / JI. M. Manspens, JI. M. AdanacweBa, T.B. /lenncosa
Ta 1H. — XapkiB : Bua. XHEY, 2012. - 772 c.
http://repository.hneu.edu.ua/handle/123456789/28721

3. Buma matematnka B GNU Octave : HaBd. moci0. / E. FO. XKenesnskona, JI. O. Hopik;

XapKiBCbKHUIl HalllOHAIBHUN eKoHOMIuHMM yHiBepcuteT imM. C. Ky3neus. — Enektpos.
tekctoBl gaH. (4,51 MBb). — Xapkie : XHEVY im. C. Kyznens, 2024. — 275 c.
[ EnexTpoHHHMiA pecypc] — Pexum IOCTYIY

http://repository.hneu.edu.ua/handle/123456789/32499

4. InpuBigyasibHI 3aBJaHHS 3 HaBYaIbHOI JucuuiuliHU "Buma wmatemaruka" mis
cTyneHTiB raiy3i 3Hanb 0305 "ExoHoMika Ta miaAmpueEMHUIITBO" I€HHOT (OPMU HABYAHHS
/ E. YO. KenesnsikoBa, A. B. Irnaukosa, JI. 1. [lupoxopan. — Xapkis : Bug. XHEY im.
C. Kysnens, 2014. — 217 c.

5. Manspens JI. M. Maremartuka Jjisi €KOHOMICTIB : HaB4. moci6. / mix pexa. JI. M.
Mansipens. — Xapkis : Bug. XHEY, 2011. — 568 c.

JlopaTkoBa JiTteparypa

6. bapkoBcbkuii B. Buma maremaruka nns exoHowicTiB / B. bapkoscekmii, H.
bapkoscbka. — KuiB : LlenTp HaBuanbHOi JiTepatypu, 2019. — 448 c.

7. Buia maTtemMaTuka JUisi €eKOHOMICTIB : mipy4yHuk / mig pen. O. L. Jlsmenka, O. L.
Yepnska. — Kuis: Bunasanuo-nomirpagiunuii nentp "KuiBcekuii yHiBepcuret", 2008. —
497 c.

8. Kirennko B. Buma maTtemartuka B nipukiaiax i 3amadax / B. Kienko, B. I'onenib. — Kuis
: Llentp HaBuanbHOi miTepatypu, 2019. — 584 c.

9. Manspens JI. M. Buiia marematuka Jijisi EKOHOMICTIB y IPUKJIaAax, BIpaBax 1 3aadax
: HaB4. 11oci0. / JI. M. Mansipenib, A. B. IrnaukoBa. — Xapkis : Bl "IHXKEK", 2006. — 544 c.
10. Manspens JI. M. MaTtemaTuka 11st EKOHOMICTIB : MIPAKT. TOC10. 10 pO3B'sI3aHHS 3a/1a4
/ JI. M. Mansipens, JI. JI. lllupokopan. — Xapkis : Bua. XHEY, 2008. — 476 c.

11. Manspens JI. M. Marematuka 11t €EKOHOMICTIB : HaB4. moci6. y 2-x u. Y. 1./ JI. M.
Manspens, JI. M. AdpanaceeBa, A. B. IrnaukoBa. — Xapkis : Bua. XHEY, 2011. - 393 c.
http://www.repository.hneu.edu.ua/jspui/handle/123456789/5784

12. Manspeus JI. M. MaremaTuka 111 €KOHOMICTIB : HaB4Y. 1oci0. y 2-x 4. Y. 2./ JI. M.
Manspens, JI. M. Adpanaceea, A. B. IrnaukoBa. — Xapkis : Bua. XHEY, 2011. — 368 c.
http://www.repository.hneu.edu.ua/jspui/handle/123456789/5785.

13. Marematuka Jjisi €KOHOMICTIB: MPaKT. MOCi0. 10 pO3B’si3aHHS 3a7a4 €KOHOMIYHHUX
nociipkers B MatLab / JI. M. Manspens, €. B. Pesnik, O. I'. Tmwkaenko. — Xapkis : Buj.
XHEY, 2008. - 212 c.

14. MeTonuyHi peKoMeHalli A0 CaMOCTIITHOI pOoOOTH 3 MAaTeMaTUYHHUX JUCLUILTIH 3
BUKOPUCTAHHAM MPOTPaMHOrO CepefoBHIAa R A7 CTyAEHTIB YCIX CIelialbHOCTEH
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http://repository.hneu.edu.ua/handle/123456789/32499
http://www.repository.hneu.edu.ua/jspui/handle/123456789/5784
http://www.repository.hneu.edu.ua/jspui/handle/123456789/5785

nepmroro (6akamaBpchkoro) piBHs [Enextponnuii pecypc] / yki. JL.M. Manspens, O.T.
TwxHenko; XapKiBCbKHUI HalllOHAIbHUN eKoHOMIYHHMM yHiBepcuteT iM. C. Ky3nerns. —
XapkiB : XHEY M. C. Ky3snens, 2017. — 84 C.
http://repository.hneu.edu.ua/handle/123456789/20291

Indopmauniiini pecypcu

15. Buma matematuka. MeToau4Hi peKOMEH/allii 10 CaMOCTIMHOI poOOTH 3a TEMOIO
"MudepenmianpHi  piBHAHHA" I CTYACHTIB yCiX CIEIiaJbHOCTEH IEepIIoro
(6akanmaBpcwkoro) piBus / ykiaaa. A. B. Boponin, O. B. I'yapko. — Xapkis : XHEY im. C.
Kysnens, 2018. — 75 c¢. — |[Enexkrponnuii pecypc] — Pexum nocrymy
http://repository.hneu.edu.ua/handle/123456789/26217

16. Buma matemMatuka. MeToANYHI peKOMEHJallli 10 CaMOCTIMHOI poOOTH 3a TEMOIO
"Psimn" i1 CTYZEHTIB yCiX CHellalbHOCTEN nepuioro (0akalaBpChbKoro) piBHs / yki. A.
I1. Pubankxo, K. B. CrenanoBa. — XapkiB : XHEY im. C. Ky3neus, 2019. — 63 c. —
[EnexTpoHHMit pecypc] — Pexum JTOCTYITY
http://repository.hneu.edu.ua/handle/123456789/22151

17. Metoau4Hi peKOMEH/allii 10 caMOCTIHHOI poOOTH 3 MaTeMaTUYHUX JUCITUILIIH 3
BUKOPUCTAHHSM MPOrPAMHOrO CEpeloBUINa R 1 CTyAEHTIB yCIX cCremialibHOCTEN
nepioro (6akanaBpcbkoro) piBas / yki. JILM. Mamspeus, O.I'. TuxHeHko. — XapkKiB :
XHEY im. C. Kysnuens, 2017. — 84 c. — [Enexkrponnuit pecypc] — Pexxum gocrymy :
http://repository.hneu.edu.ua/handle/123456789/20291

15. Caiir nepconanpHux cucteM XHEY im. C. Ky3neus. Buma waremaruka.
[ EnexTpoHHuii pecypc] — Pexum NOCTYIy
https://pns.hneu.edu.ua/course/view.php?id=7142&notifyeditingon=1
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