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BCTYIl1

CyuacHuii eram T1yoOamizaiii €KOHOMIKHM 1 CTaHOBJCHHS i1H(OpMAaIiitHOTO
CyCIUIBCTBA OOYMOBIIIOE AKTHBHE BUKOPHCTAHHS MAaTEeMAaTHYHOIO amapary B YCiX
chepax TMPaKTHYHOI JiSIBHOCTI B3araimi # B chepi oOcCiayroByBaHHS, Y
MiIPUEMHUIITBI, TOPTIBII Ta OIPKOBIM MISUTBHOCTI  30KpeMa. 3acTOCyBaHHS
MaTeMaTUYHUX METOJIB y BHUPINICHHI MPaKTUYHUX 3aBJaHb EKOHOMIKH Ta
MEHE/[KMEHTY JI03BOJISIE. YAOCKOHAIIOBATH CHUCTEMH EKOHOMIYHOi iH(opmarrii
3aBJIAKH 11 YIIOPSIKYBaHHIO, BUSIBIISITU HEJIOJIIKM Y HasiBHIN 1H(opmMalii 1 po3po0isaTu
BUMOTH MO0 IIJATOTOBKM HOBOi iHGOpMAIli; MIABALIIATA TOYHICTh €KOHOMIYHHX
PO3paxyHKiB; MPOBOJUTH JOCTIKEHHS, sKI TIepeadavyaroTh ICHYBaHHS JEKIIbKOX
aJbTEPHATUB; MOTJIUOUTH KUIBKICHUHN aHali3 €KOHOMIYHUX MpoOsieM. Y BUpIIICHH]
po0JieM KepyBaHHsS €KOHOMIYHMMHU IMPOIECaMH ITPOBIHE MiCIle 3aiiMarOTh METOIH 1
3aco0M OOYHMCITIOBAIBPHOI MaTeMaTHKH. ToMy KOXXHOMY MalOyTHhOMY (haxXiBIIFO-
€KOHOMICTY, KEpIBHUKY (DipMHU, BIACHUKY O13HECY MOTpiOHA IPYHTOBHA MaTeMaTHYHA
MIJITOTOBKA, 10 (POpPMY€ aHATITUYHO-AOCIITHUIIBKI KOMIIETEHTHOCTI, a TaKOX Ja€
MOXJIMBICTh 3aCTOCOBYBaTM MaTeMaTUYHUN 1HCTPYMEHTapi N0 pPO3B’sI3aHHS
IIMPOKOTO Kojia TpobsieM y cdepi cBoei mpodeciitHoi aisuibHOCTI. IIporpama
po3pobieHa 3 ypaxyBaHHSM BHUMOT CHCTEMH OpraHi3allii HaBYaJbHOTO IPOIECY Y
BUIIIMX HABUAJIBHHUX 3aKjajax, II0 PEKOMEHJ0BaHAa CBPONEHUCHKOI KPEIUTHO-
TpancdepHoro cucremoro (EKTC).

Mera HaBYaJIbHOI JIUCUMIUTIHUA: (OPMYBAHHS LLJIICHOI CUCTEMH TEOPETUYHUX
3HaHb MAaTEMaTUYHOTO amnapary, L0 JOoMoMarae JOCHIIKyBaTH, aHaji3yBaTH 1
BUPIIITYBaTH €KOHOMIYHI 3aBJaHHS; OMIOMOTra B 3aCBOEHHI MaTeMaTUYHUX METO/IIB,
10 JTAat0Th MOKJIMBICTh BUBYATH 1 MPOTHO3YBATH TMHAMIKY MPOIIECIB 1 SBHIII 31 chepu
MaOyTHHOI TIPO(dECIHOT MisUTBHOCTI; BAOCKOHAJIEHHS JIOT1YHOTO 1 alrOPUTMIYHOTO
MUCJICHHS; CHOpUsHHS (OPMYBaHHIO YMIHb 1 HAaBUKIB CAaMOCTIMHOTO aHali3y
JOCIIKEHHS! €KOHOMIYHUX TIPOOJIeM, PO3BUTKY IMPArHeHHs J0 TMOINIYKYy HayKOBHX
HUISX1B BIOCKOHAJIEHHS CBO€ET pOOOTH.

3aBaaHHSAMY HABYAIBHOI TUCIUTLIIHY €:

— 3aCBOEHHS TEOPETHYHUX OCHOB MaTEMaTHYHHUX METO/IIB, 1110 3aCTOCOBYIOTHCS
MIPY BU3HAYEHHI [MOKA3HUKIB, SIKI XapaKTEPU3yIOTh EKOHOMIYHI MIPOLIECH Ta SIBUILA;

— (hopMyBaHHS BMiHb 1 HABHUKIB JOCJIPKCHHSI €KOHOMIYHUX MPOIECIB Ta SIBUIIL
3 BUKOPUCTAHHSIM METO/IIB KIJIbKICHOT'O OI[IHIOBAHHSI CTaHy €KOHOMIYHOT'O 00’ €KTY.

OOG’eKTOM BHUBYEHHS JUCIUIUIIHM € 3arajlbHi METOJM aHajldi3y 4YacoBUX 1
MPOCTOPOBHX JaHUX.

[IpeameToM HaBYANBHOI JUCITUIUTIHU € MAaTEMAaTUYHHM arapar, 3a JOTIOMOT OO
SKOTO MOJKHA 3/IMCHIOBATH OIIHIOBaHHS KUIBKICHUX TIOKAa3HUKIB 00 €KTIB
€KOHOMIYHOI MPUPOIH, TOCTIKEHHS QYHKITIOHATHHUX 1 KOPEJSAIINHUX 3B’ A3KIB MIXK
TPYIOI0 MTOKA3HUKIB, IO BU3HAYAIOTh CTAH EKOHOMIYHOTO 00’ €KTy abo mporiecy.



Pe3ynbpraT HABYaHHS Ta KOMIIETEHTHOCTI, 5IKI (JOpMY€ HaBYaIbHA JUCIMILIIHA
BU3HAYEHO B Tadu. 1.

Taomung 1

Pe3yibTaTH HABYAHHSI TA KOMIIETEHTHOCTI, IKi (p)OPMy€ HABYAJILHA JUCHUILIIHA

Pe3yabTaTH HABYAHHSA KoMneTeHTHOCTI, AIKHMH MMOBHHEH OBOJIOAITH
3100yBa4 BHIIOI OCBITH
PH 1 3K'1, CK1
PH 2 3K2, CK2

ne 3K 1. 3matHicTh 10 aOCTPAaKTHOTO MHUCIICHHS, aHATI3Y Ta CHHTE3Y.

3K 2. 3gaTHICTh 3aCTOCOBYBAaTH OTPUMAaH1 3HaHHS B IPAKTUYHHUX CUTYaIlIsX.

CK 1. KputnyHe OCMHUCIEHHS TEOPETHYHHUX 3acaj HiAIPHEMHHIIBKOI,
TOProBeJILHOI Ta O1P>KOBOI JiSITBHOCTI.

CK 2. 3parHicTh 0OHMpaTH Ta BHKOPHCTOBYBAaTH BIJAIMOBIAHI METOJH,
IHCTpYMEHTAapid JJisi OOIPYHTYBaHHsS pIlllEeHb OO0 CTBOPEHHS, (YHKIIOHYBaHHS
M1ITPUEMHHUIIBKUX, TOPTOBEIIBHUX 1 OIP’)KOBUX CTPYKTYD.

PH 1. BuxopucroByBath 0a30BI 3HaHHS 3 MIANPUEMHHUIITBA, TOPTIBII 1
O1p>KOBOT JISIIBHOCTI W yYMIHHS KPUTUYHOTO MUCJICHHS, aHaji3y Ta CHHTE3y B
npodeciitHuX HUIsX.

PH 2. 3acrocoByBarn HaOyTli 3HaHHA JUIsl BUSIBJIEHHS, IIOCTAHOBKU Ta
BUPILIEHHS 3aBJaHb 3a pI3HUX NOPAKTUYHUX CHUTyalld B NIAIPHUEMHHIIBKIN,
TOProBeJbHIN Ta O1pKOBIN AISIBHOCTI.

MMPOI'PAMA HABYAJIBHOI JUCLHUILJITHA

3MicT HABYAJBHOI JTUCIUILIIHHA

3micToBuii Moay.s 1. JliniiiHa anreOpa, aHaJiTHYHA reOMeTpist

Tema 1. ElemeHTH Teopii MATPULb | BU3BHAYHUKIB

1.1. Martpuui

OznaveHHss Martpuii, i Tunu. Jii Hag MaTpumsMu: JOAaBaHHS, MHOXXCHHS
MaTpHIill Ha YMCIIO, Ha MaTpuio. TpancnoHyBaHHs Matpuli. OOepHEeHAa MaTpHIIS.
EkBiBasieHTH1 IepeTBOpPEHHS MaTpuIilb. [[puKkiiaau BUKOPUCTAHHS MATPUILb.

1.2. BU3HAYHUKH

O3HaueHHs BHU3HA4YHWKA. BimacTuBocTi BH3HA4YHUKIB. Jleski ocoOimBi
BU3HAYHUKHU (TPUKYTHOI, 1aroHaJILHO1, OJJMHUYHOI MaTpullb). [IpaBuna oOurcieHHs
BU3HAYHUKIB BUILIMX MOPSIKIB 3a O3HAUYCHHSIM Ta PO3KJIAAaHHAM 3a (opmyJiamMH
Jlarmuaca.



Tema 2. 3arajibHa Teopisi cMcTeM JIIHIHHUX aJreOpaivHMX PiBHAHD

2.1. Cucremu JiHiHHUX aJreOpaiyHuX PiBHAHb

O3HaueHHS CHUCTEeMH JIHIHHUX anreOpaidyHuX piBHSAHB, PO3TOpPHYTa Ta
MatpudHa opmu ii 3anucy. O3Ha4YCHHS PO3B 3Ky CUCTEMH JIHIHHUX anreOpaidHux
piBHSAHB. [IOHATTA PO CyMICHICTh YA HECYMICHICTh CUCTEMH JIIHIHHUX anreOpaiuHux
piBHsIHb. Bu3HaueH1 Ta HEBU3HAUEHI CUCTEMH JIHIMHUX PIBHSIHB.

2.2. MeToam po3B’si3aHHSI CHCTEM JiHIHHUX aJreOpaidHuX PiBHAHb

Po3B’si3aHHsA  cucTeM JIHIMHUX anreOpaidHuUX pIiBHSAHB 3a GopMyJIaMu
Kpamepa. Teopema Kponekepa — Kamemm. 3aranbHuii, YaCTUHHHUA Ta OIOPHHIA
PO3B’SI3KK CUCTEMH N JIIHIMHUX anreOpaiuHux piBHIHB 3 M HeBigoMuMU. Po3B’s13aHHs
CUCTEM JIIHIMHUX alreOpaiuHux piBHsIHL MeTojoM ['aycca Ta merogom JKopnana —
I"aycca. EkoHOMIYHI IPUKIIAIN.

2.3. OaHopiaHi cucTeMH JIiHIHHUX PIBHAHD

O3HaueHHd OJHOPIJHOI CHUCTEMH JIIHIMHMX piBHSIHB. [IpocTip po3B’s3KIB
OIHOPIIHOI ~ CHUCTEMH, 3B'SI30K  HWOro  PO3MIPHOCTI 3  PAaHIOM  MAaTpHIIL.
@yH/1aMEHTaJIbHA CUCTEMA PO3B’SA3KIB OAHOPIIHOI CUCTEMH JIIHIMHUX PIBHSAHbD.

Tema 3. EjieMeHTH BEeKTOPHOI ajreopu

3.1. OcHOBHI NOHATTH BEKTOPHOI ajaredopu

Tunu BekTOpiB, NOpIBHSAHHSA BekTOpiB. JIiHINAHI Ali 3 BEKTOpaMH B
r€OMETPUYHIN Ta KOOpAMHATHIN (popmax, BIACTHBOCTI LuX omnepauiil. CraispHun
n00yTOK BEKTOpiB, Horo BiactuBocTi. Kyt mix BekTtopamu. KoiiHeapHi BekTopH,
yMOBa KOJIiHEapHOCTi. BekTopHuil Ta Mimanuii 100yTKH BEKTOpPIB, IX T€OMETPUYHA
IHTepHpeTalis Ta iX . BIaCTUBOCTI. ¥ MOBa KOMILJIAHAPHOCTI BEKTOPIB.

3.2. EnemenTH Teopii JiHITHUX MPOCTOPIB

O3HaueHHS N-BUMIPHOTO BEKTOPY Ta N-BUMIPHOTO BEKTOPHOTO (JIIHIMHOTO)
npoctopy. JliHiliHa He3anexHICTh BEKTOPiB. O3HAUYECHHS Ta OCHOBHI TEOPEMU PO
JHINHY 3aJIeKHICTh Ta JIHIMHY HE3aJeXKHICTh €JIEMEHTIB JIHIHHOTO TIpocTopy. basuc
niHiHOTO TIpoctopy. Koopauunatu BekTopy 3a manum Oasucom. [lepexia 1o iHIOro
6a3ucy. EKoHOMIUHI mpUKIaIu.

Tema 4. EjieMeHTH aHAJITHYHOI reoMeTpil

4.1. AHaJIiTHYHA reoMeTpid HAa MJIOUIMHI

[Ipsima Ha mouMHI. Pi3HOBUAM PiBHSAHB MPSIMOi HA IJIOLIMHI Ta NEPeXiJ BiA
HUX JI0 PIBHSHHS 3arajbHOro BUAY. Biactanp BiJ Touku 10 npsMoi. KpuBi 2-ro
nopsinky. Komo, eminc, rinmep6osna, mapabona: iX O3Ha4eHHS, KaHOHIYHE PIBHSIHHS,
napameTpH, eKCIICHTpUCUTET, Tpadik. 3BEICHHS 3arajibHOrO PIBHAHHS KPHUBOI 2-TO
MOPSAIKY 10 KAHOHIYHOTO BHILY.

4.2. AHATITUYHA reoMeTpis y mMpPocTopi

Pi3HOBUM PIBHSHB TJIONMIMHU Y TPOCTOPI Ta MEPEXiJ A0 PIBHSIHHS 3araJIbHOTO
BUIYy. AHaji3 B3a€EMHOIO PO3TAlllyBaHHS JABOX IUIOIIMH. BijncTaHp BiJ TOYKH 10
IUIOIIMHU. Pi3HOBUIM pIBHSHB MPSAMOi Y MPOCTOpI Ta MEpexiJ A0 3arajbHOro
PIBHSIHHS. AHai3 B3a€EMHOTO PO3TAIlyBaHHS JBOX MPSIMHUX Ta MPSIMOi 1 TUIOUIUHU Y
npoctopi. HaliBaxkuBiii BUAM KpUBHUX 2-TO NopsAaKy. JlocmimxeHHss GpopMu KpUBUX
2-TO MOPSIAKY METOZIOM Tepepi3iB.



3micToBuit MOy b 2. EjJleMeHTH MATEeMATHYHOT 0 AHAJI3Y

Tema S. I'pannui GyHKUIiA Ta HemepepBHICTH

5.1. MHo:xxuHH, PyHKLIL, iX KI1acudikanis

Yucnosi MHOxuHU. [loHsTTs (ynkuii onuiei 3miHHOI. CriocoOu 3aBHaHHs
¢byskmii. O6nacTi BU3HaYeHHs Ta 3HadeHb (QyHKIIi. OCHOBHI eleMeHTapH1 PpyHKIIii,
ix BrmactuBocTi Ta rpadiku. Cxmamui QyHKIil, (QyHKIII, 10 3aJaHi HESIBHO, Ta
byHKIii, mo 3agani napamerpuuHo. CrerianbHi (yHKIIT, IO 3aCTOCOBYIOTHCS B
€KOHOMILII.

5.2. 'panuni pyHkuii

O3HaueHHs rpaHull (QyHKIIT B ToYll, ii reoMeTpuyHui 3micT. HeckiHueHHi
IpaHUIll Ta TPaHUIl Ha HeCKiHYeHHOCTI. OJHOCTOPOHHI T'paHUIll (PYHKI B TOYII.
EkBiBasieHTHI HECKIHUEHHO Maii (YHKIli. 3aCTOCYBaHHsS TPaHMIb 0 PO3B’sSI3aHHS
€KOHOMIYHMX 3aj1ay.

5.3. HenepepBHicTb pyHKIIH

O3HaueHHd HemepepBHOCTI (QyHKIII B Toull. HemepepBHICTh eneMeHTapHUX
¢ynkuiid. Touku po3puBy (QyHKIIHN Ta iX KIacuikais.

Tema 6. Indepennianbue yncjaeHHs PyHKUIA 0QHI€I 3SMiHHOI

6.1. oxigna ta nudepennian. Texnika qudepenniroBaHHs

O3HavyeHHs MOXIJHOI, 1i EKOHOMIYHUM Ta reoMeTpuyHui 3MicT. [loHATTS
mudepenuiioBaHocTi ¢GyHkuii B Touli. OCHOBHI NpaBwia JU(EpPEHIIIOBAHHS.
Tabmuusa noxigHux eneMmentapuux ¢yHkuii. [loxigHa cknageHoi ¢pyskiii. [TousaTrs
mudepeniiiana GyHkiii, ioro reomerpuyHuii 3mict. [Ipasuiio Jlomitans o6uncieHHs
IpaHuIlb QYHKITIH.

6.2. 3acTrocyBaHHS NMOXiTHUX 10 JOCTiIKeHHA PYyHKIii

O3Haku MOHOTOHHOCTI (YHKII, BIAINIYKAHHS JIOKAJbHUX EKCTPEMYMIB
¢bynkii. Haiibinpie Ta HaliMeHine 3Ha4YeHHS (QYHKIII Ha TPOMDKKY. YMOBHU
OMyKJIOCTI Ta YrHyTocTl Tpadika QyHKIIi, 3HAXOIKEHHA TOYOK MEpPETUHY.
BeprukanbHi, TOpU30OHTANBHI Ta MOXWJl acUMOTOTH KpuBoi. (CXema MOBHOIO
JOocKEHHs (QYHKIIIT OJ{HI€T 3MIHHOI Ta MOOY0BH i1 rpadika.

6.3. 3acrocyBaHHS MOXiTHOI B eKOHOMIIIi

['pannynuil (MapriHaabHuil) aHam3. EnacTHYHICTh €EKOHOMIYHUX MMOKA3HUKIB.

Tema 7. Anauiz pyHKui 0aratb0x 3MiHHHUX

7.1. O3HayeHHs PYHKUII 0araTb0X 3MIHHUX

OcHoBH1 noHATTA. O3HaueHHs QYHKINlT 6araTb0X 3MIHHHUX, CTIOCOOH 3aBIaHHS.
OO6uactp Bu3HaueHHs1 (QYHKIIIT ABOX 3MIHHHX Ta ii rpadik. JIiHIT Ta mMOBEpXH1 PiBHS.
HenepepBHicTh (hyHKITIT TBOX 3MiHHHX.

7.2. I'pagieHT Ta moxigHa 3a HaNpsAMOM
3a HampsiMOoM (YHKIII KUIBKOX 3MIHHUX. ['pamieHT (yHKIT Ta HOro BIACTHUBOCTI.
3B’S30K MIXK IPa/IIEHTOM Ta JIIHISIMU PiBHS ISl PYHKIT ABOX 3MIHHUX.

7.3. Exkcrpemym ¢yHKIIT ABOX 3MiIHHHMX

JloxanbHuil ekcTpeMyM (DYHKIIT TBOX 3MIHHUX, HEOOXiJHA ¥ JOCTaTHS YMOBHU
ekctpemymy. HaiiOinbpiie Ta HaliMeHIne 3HayeHHs (yHKLII B 3aMKHEHIM oOmacri.



YMoBHUH eKcTpeMyM. 3acTocyBaHHS (PYHKIIIT TBOX 3MIHHUX B €KOHOMIIIl: BUPOOHUY1
byukuii, pynkiis Ko66a — yrnaca, pyHKIis BUTpAT, PYHKIIIS TOMUTY.

Tema 8. HeBu3HaueHnuii inTerpan

8.1. IlepBicHa Ta HeBU3HAYeHMI IHTErpaJs

O3HaueHHs TepBICHOT (yHKII Ta HEBHU3HAYECHOro iHTErpana. BmactmBocTi
HEBU3HAYEHOTO 1HTerpana. Tabuuild OCHOBHHX HEBH3HAUYEHUX iHTerpamiB. [loHATTs
PO 1HTErpay, 1o "He OepyThes”,

8.2. OcHOBHI MeTOaM iIHTEIPYBAHHSA

Mertop 6e3mocepeIHbOro 1HTerpyBaHHs. MeTo/1 3aMiHU 3MIHHOT (IT1ICTAHOBKH )
B HEBH3HAaYeHOMY 1HTerpayii. GopMyia IHTErpyBaHHS YaCTUHAMHU, OCHOBHI BUIIAJIKU
11 BUKOPUCTAHHS.

Tema 9. BusHauenuii iHTerpaJ ta HOro 3acTOCyBaHHS

9.1. IToHATTS Ta BJIACTHBOCTI BU3BHAYEHOI'0 iHTEerpaJja

O3HaueHHd BHU3HAYEHOrO IHTErpajna, MOro TEOMETPUYHHUI 3MICT. YMOBH
1HTerpoBaHocTi (yHKIIi. BracTMBOCTI BU3HAYEHOrO 1HTErpajia Ta iX 3aCTOCYyBaHHS
npu obuucienHi. Teopema npo cepegHe.

9.2. O04HC/IeHHS BU3HAYEHOI0 iHTerpaJia

Teopema HeroTona — JleitOHina. 3amina 3M1HHOI (IM1ICTAHOBKA) Y BU3HAYEHOMY
iHTerpani. @opMmyiia IHTErpyBaHHs YaCTUHAMH JIJIs1 BU3HAUYEHOTO IHTErpaia.

9.3. HeBJj1acHi iHTerpaJim nepuioro i Apyroro poay

[ToHSATTS PO HEBIIACHI THTErPaM 3 HECKIHUYCHHUMH MEKaMU 1HTErpyBaHHS Ta
HEBJIACHI IHTErpajM BiJi HeoOMexeHUX (yHKIIH. YMOBU 301KHOCTI HEBIACHUX
1HTErpaliB.

Tema 10. udepenuiaiabHi piBHAHHSA

10.1. OcHOBHI NOHATTS Teopii AudepeHiaILHUX PiBHAHD

Po3p’si3anHa  qudepeHIiadbHUX PiBHSIHB 1-ro mopsiaky. HudepenrianbHi
PIBHSIHHS 1-TO MOPSAKY: OCHOBHI O3HAUYEHHSI, OHATTS MPO 3arajlbHUN Ta YaCTUHHUUN
po3B’si3ku. 3anaua. JudepeHiianbHl PIBHSHHS 3 BIJOKPEMIIOBAHUMH 3MIHHHMH,
OHOPIAHI JHU(epeHLialbHl PIBHAHHA |-TO TOpsAKYy, JiHIAHI JudepeHuianbHi
PIBHSIHHSA 1-TO MOPSIKY.

10.2. IudepeHuiajibHi piBHIHHA BUIIAX MOPAAKIB

OCHOBHI TIOHSITTS Ta O3HAYEHHS, 3arajJbHUM Ta YACTUHHUN PO3B’SI3KHU, 3aja4a
Komi. JludepenuianbHi piBHSHHS 2-r0 MOPSAKY. PiBHAHHS, LIO JOMYCKaKOTh
3HIDKCHHSI TopsnKy. JIiHiHI audepeHIiianbil piBHAHHS 2-TO MOPSAKY, CTPYKTypa
3arajJbHOTO po3B'sa3Ky. OMHOPIAHI JiHIMHI TudepeHiianbHi pIBHSIHHS 2-TO TOPAIKY 31
ctamuMu  Koedimientamu. JIiHIMHI audepeHIialibHl PIBHIHHSA 2-TO TMOPSAKY 31
CTATMMH KOE(IIIEHTAMU 1 CIIEIIaTFHOI0 TPABOI0 YACTHHOIO.

Tema 11. Paan

11.1. Yucaosi psigu Ta iX 30iKHICTH

O3HayeHHs YHUCIIOBOTO PsiAy Ta HOTro cymu. 30DKHICTh YHCIOBOTO PSY.
BnactuBocti 301kHUX psiaiB. HeoOxigHa ymoBa 301kHOCTI. ["apMOHIHUN psif, HOro
po30DKHICTh. JlocTaTHI O3HAaKKM 301KHOCTI JOJATHUX YMCIOBHX PSAIB: O3HaKa
MOpiBHSAHHSA, O3Haka J(amamOepa, panukanbHa o3Haka Koil Ta iHTerpajibHa O3HaKa
Ko — MaknopeHna.



11.2. 3nakonepemixHi paau Ta iX 30iKHICTH

O3HayeHHs] 3HAKOMEPEMDKHOTO psAy. 3HAKO3MIHHI 4MCIOBl psaau. JoctatHs
o3Haka 30DKHOCTI. AOcomoTHa Ta yMmoBHa 30iDkHOCTI. O3Haka JleiOHirma.
3acrocyBanHs TeopeMu JIelOHia 10 BU3HAYCHHS MOXUOKHA O0OYUCIICHHS CYMH PSILY.

11.3. ®dyukumioHaAbHI pAIH

[TonsiTTa mpo pyHKIiOHATBHI paau. Paaiyc Ta 001acTh 3015KHOCT1 CTETIEHEBOTO
psay, GopMyIu iX OOYUCIIECHHS.

[Tepemik IpaKTUYHUX Ta JTA0OPATOPHUX 3aHATH 32 HABYAJIHHOIO JUCITUILTIHOO
HaBeIE€HO B Ta0I. 2.

Taomung 2

IlepeJiik NpakTUYHUX TA JJA00OPATOPHUX 3AHATH

Ha3Ba Temu Ta 3aHATTS

3micT

Tema 1. IIpakTnune 3ansarr 1.

EnemenTu Teopii MaTpuilh 1 BU3SHAYHUKIB

Tewma 1. JlabopaTtopHe 3aHaTTs 1.

EnemenTu Teopii MaTpuilh 1 BU3BHAUYHUKIB

Tema 2. IIpakTuune 3aHATTS 2.

3arajibHa TEOpisi CUCTEM JIHIMHUX
anreOpaiuHuX piBHSHb

Tewma 3. JlabopaTopHe 3aHATTS 2.

EnemenTu Teopii BEKTOpHOI ayiredpu

Tema 4. Ilpaktune 3aHatTs 3.

EnemMeHTH Teopii aHAITUYHOI FreoMeTpii

Tema 5. Ilpaktuune 3anarTs 4.

EnemenTu Teopii rpaHuib Ta
nrdepeHItiaaTbHOro YUCISHHS

Tema 5. JlabopaTopHe 3aHsTTS 3.

JocnipxeHHst GyHKIII Ha HEEPEPBHICTh

Tewma 6. JlabopaTopHe 3aHATTS 4.

HocnimxenHs GyHKIIIi O H1€T 3MIHHOT

Tema 7. IlpakTuune 3aHATTS S.

HocmimxenHst GyHKIIT 1BOX 3MIHHUX

Tema 7. JlabopaTopHe 3aHSITTS 5.

JocnipkeHHst QyHKINT JeKUTBKOX 3MIHHUX

Tema 8. IIpakTuune 3aHATTS 6.

OO0unclieHHS HeBU3HAYEHUX 1HTETPaTiB

Tema 9. JTabopaTopHe 3aHSITTS 6.

OO0unclieHHd BU3HAYEHUX 1HTErpaliB

Tema 9. IIpakTuune 3aHATTS 7.

Po3B’s13aHHS €KOHOMIYHUX 33724, 1110
3BOJIATHCS 10 OOYMCIICHHS] BUBHAUECHUX
1HTErpasiB

Tema 10. [IpakTuune 3aHATTA 8.

Po3B’s13aHHs mudepeHianbHuX piBHSIHB |
HOPSIKY

Tewma 10. JTaboparopue 3aHsTTS 7

Po3B’s13anHs nudepenuianbHux piBHAHB 11
MOPSIIKY

Tewma 11. JTaGoparopue 3aHsATTS 8.

JlocmiKeHHST YUCIIOBUX PSJIIB




[Tepenik camoCTiifHOT pOOOTH 32 HABYAJILHOO TUCITUILIIHOKO HABEICHO B Ta0JI. 3.

Tabmuis 3
IlepeJtik camocTiiiHOI poOoTH
Tema 3micT
Temu 1-11 BuBueHHs JISKIIIHHOTO MaTepiany
Temu 1 -11 [linroToBKa A0 MPAKTHUYHUX Ta JIaOOpPaTOPHUX
3aHSITh
Temu 1 -11 [TigroToBKa 10 KOHTPOJIBHUX POOIT 1 KOJOKBIyMiB
Temu 1 -11 BukoHaHHs 3aBIaHb JIJIs1 CAMOCTIHHOTO BUKOHAHHS
Temu 5 a6o 7 BukoHaHHSI cCaMOCTIHHOTO TBOPYOTO 3aBJIaHHS
Temu 1 - 11 [TinroToBKa 10 €K3aMEeHY

KinbKicTh roJIMH JEKIIMHUX, MPAKTUYHUX Ta JTAOOPATOPHUX 3aHITH Ta TOAUH
CaMOCTIIfHOT poOOTH HaBEACHO B poOOYOMY TIUIaHI (TEXHOJIOTIUHIM KapTi) 3
HABYaJIbHOI IUCIUILIIHU.

METOIU HABUAHHSA

VY mpoiieci BUKIAQJaHHS HaBYAJIbHOI AMCIUIUIIHM JJii HAOyTTS BU3HAYECHUX
pe3yibTaTiB HaBYaHHS, aKTUBI3AIlll OCBITHHOT'O MPOLIECY MepedaueHO 3aCTOCYBAHHS
TaKMX METO/IB HaBYaHHS, SIK:

CrnosecHi (nekuis (Temu 1-11), npo6nemna nekiis (Temu 3, 10)).

Haouni (memonctpartis (Temu 1 - 11)).

[Ipaktryni (nmpaktuyHa podota (Temu 1 - 11), nabopatopna podora (Temu 1 -
11)).

[Ipe3enTartisi, adbo Buctynu nepen ayaurtopieto (Temu 5, 7).

Hunaxtuyna rpa (Tema 9).

®OPMHU TA METOAU OLHIHIOBAHHA

VuiBepcurer BukopuctoBye 100 OanbHy HaKONMUYyBajbHYy CHUCTEMY
OLIIHIOBAHHSI pe3yJIbTaTiB HaBUYaHHSA 3/100yBayviB BUIIOI OCBITH.

IloTouHMii KOHTPOJIL 3AINCHIOETHCA TIiJI Yac TNPOBEACHHS JIEKIINHUX,
MPaKTUYHUX, JAOOPATOPHUX Ta CEMIHAPCHKUX 3aHAThH 1 MA€ Ha METI IEPEBIPKY PiBHSA
MIATOTOBJICHOCTI 3/100yBada BHUINOI OCBITH JO BUKOHAHHS KOHKPETHOI POOOTH 1
OIIHIOETHCA CyMOIO HaOpanux OamiB. s gucrurunid 3 (GopMor0 ceMecTpoBOTO
KOHTPOJIIO eK3aMeH (IchHT): MakcuMaibHa cyma — 60 OaniB; MiHIMalbHA Cyma, IO
7103BOJISIE 3100yBavy BUINOT OCBITH CKJIaAaTH ek3aMeH (iciut) — 35 6artiB.



IlincymkoBMii KOHTPOJIb BKIIOYAE CEMECTPOBUI KOHTPOJIb Ta aTECTallllo
3100yBayva BHINOI OCBITH.

CeMecTpoBHiA KOHTPOJIb TMPOBOAUTHCS Yy (OPMI CEMECTPOBOTO €K3aMEHY
(icnuty). CrimamaHHS CEMECTPOBOTO €K3aMeHy (iCUTy) 3MIMCHIOETBCS T dac
eK3aMEeHallliHO1 cecii.

MaxkcumanbpHa cyma OaiiB, IKy MOXe OTpUMaTH 3700yBad BHUIIOi OCBITH IiJl
gac ek3ameny (icriuty) — 40 OamiB. MiHIMaJlbHa CyMa, 3a SIKOIO e€k3aMeH (iCIuT)
BBAXKAETHCS CKIIQEHUM — 25 OaJiB.

IMincymkoBa oOmiHKa 32 HABYAJLHOK JUCHHUILUIIHOW BH3HAYAETHCS
CyMyBaHHSM OaJliB 32 TOTOYHUH Ta MiICYMKOBHUI KOHTPOJIb.

[lin wyac BUKIaNaHHS HABYAJIbHOI JUCHMIUIIHU BUKOPUCTOBYIOTHCS TakKi
KOHTPOJIbHI 3aX0/IH:

[ToTouHuit KOHTPOJIL: AoMallH1 3aBaanHs (12 6amiB), mabopatopHi poboTu (12
0aJiB), MUCbMOBI KOHTPOJIbHI poOoTH (16 6aniB), konokBiymu (14 6aniB), caMocTiiiHe
TBOpYE 3aBAaHHA (6 OaiB).

CemecTpoBuii KOHTPOJIb: ek3aMmeH (40 OaiB)

binbm neranpHy 1H(QOpMAII0 O[O0 CHUCTEMH OIIIHIOBAHHS HABEIECHO B
pobouoMy TUIaH1 (TEXHOJOTIUHIN KapTi) 3 HABYAIbHOT AUCIUTIIIHH.

[Tpukiman ek3ameHaliifHOro OijleTa Ta KpUTEpii OMIHIOBAHHS JJIsi HaBYAIBHOL
TUCIUILIIHHA.
IIpukaan ek3ameHaniifHOro Oijiera (MpPaBUJIBHO)

XapKiBChKHI HAIlIOHAIbHUN eKOHOMIYHUHN yHIBepcuTeT iMmeH1 Cemena Kysners
[Tepmmii (6akanaBpChKuil) piIBEHb BUIIOI OCBITU
CrneuianbHicTs "[liMpueMHUITBO Ta TOPTiBIIA"
OcaiTHbO-TIpO(eciitHa nporpama "[TiqnprueMHUIITBO, TOPTIBIIA Ta O1pPKOBa
ISUTBHICTE"
HapuanbHa aucruriiina "Buiia matematuka"

EK3AMEHAIIMHUM BIJIET Ne 1

3asoanns 1 (0iaznocmuune). (no 4 6anu Koxcne, moomo 16 oanie)

1 | 3apana cucrema JiHIMHUX anreOpaiyHUX PiBHSAHB!
X, —2x, +3x; =3,5;
2x,+x,—2x, =5
X —x,+x; =15

CK17bKH 3aTalTbHUX PO3B’SI3KIB Mae€ 1151 cucrema’?

BubepiTh 0fHy 3 BiANOBiAEH:

- CMCTEMA MaE EANHUIN PO3B’A30K, OCKINIbKU KiNIbKICTb PiBHAHb AOPIBHIOE KiNIbKOCTI
HeBIAOMMUX;

- cuMCcTema MAEe 2 3arajibHuX pO3B'ﬂ3KM,’
- cucTema Mae 3 3arasibHux pO3B’F|3KVI




3anana QyHKITIS:
| 2x+1,  mruwo v <0

y(x) =]

=1 axwmeoxz=0.

JlocniauTs ii Ha HeNePepBHICTb.
Bubepits ogHy 3 BiANOBIACH:
- dYHKUiA € HenepepBHOK HA BCii 061acTi CBOroO iCHYBaHHS;

- yTouyi X =0 pyrkuis mae pospws | poay (CKiHYeHHW CTPUBOK);
- y1oui ¥ =0 dyHkuis mae pospus, wwo ycyBaeTbCs;
- QYHKLiA € HEBU3HAYEHO y Touui X = 0

3 | o Bka3yro rpamieHT?
Bubepith ogHy 3 BiANOBIACH:
- TPAAIEHT CNPAMOBAHWNIM Ha TOYKY MAaKCUMYMY;
- TPAiEHT CMPAMOBAHMUIM HA TOYKY MiHIMyMYy;
- TpagieHT — ue noxigHa 3a HaNPAMKOM, AKa NepneHaMKyAapHa NiHii piBHA;
- TPaAi€HT BKa3ye HanpAM Halbinbl WBNAKOro 3p0oCcTaHHA QYHKL,T Yy AaHil ToYui
4 | Maemo 3amaugy Komri:

V'=4y'+y=0, »0)=2, »'(0)=3.
He po3B’s3yroui 3a1a4i, BU3SHAYUTD, CKUIBKH JOBUTBHIX KOHCTAHT Ma€ ii po3B’s30K.
O06epiTh IpaBUIBHY BiANOBI/b:
- pO3B’s30K 3a7a4i He MiCTUTb A0BISIbHUX KOHCTAHT;
- pO3B’A30K 33a4a4i MiCTUTb O4HY AOBINIbHY KOHCTAHTY;
- pO3B’A30K 3a4aHi MiCTUTb ABi AOBINIbHNUX KOHCTAHTH

3asoanns 2 (cmepeomunne). (no 7 6anie koscne, moomo 14 oanie)

1 | 3acrocyBaBmin wmeron Kopnpana-I'aycca, BU3HAQuUMTH 3arajbHUNA PO3B’SI30K CHUCTEMHU
JIHIAHUX anreOpaiyHuX piBHSAHB, SIKIIO BBAYKATH, 10 BUIbHUM HEBIJOMUM € X4
|' X=X g+ =10
c2x g -+ 2x, =11
30— 2+ +2x, =19
. , X, =3 . .. )
BuzHaunTu yacTUHHUH pO3B’SI30K 32 YMOBH, 110 . Y BIANOBi/I BKa3aTH CyMy BCIX
KOMITOHEHTIB LIbOI'0 YaCTUHHOTO PO3B’SI3KY
2 | [Ipu BBemeHHI B €KCIUTyaTallild HOBOTO OOJIaJHAHHS WOTO MPOAYKTHBHICTH MPOTSATOM

MEPIIOTO MicsIsi poOOTH OMUCYBAIaCch (PYHKIIIEIO:
y(t) =6x" +4x, +3

Bu3HaunTth, CKUIBKM OAMHUIL MPOIYKIii Oyl0 BHPOOJEHO 3a MEepIIMHA MicsIb, SKIIO
paHiIe 1 TPOIyKIlisi He BUPOOIISIIACh
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3asoanns 3 (espucmuune). (10 6anis)

1 | 3amana QyHkmis:

x*+1

x’ -1

[TpoBecTn moBHE AOCTiKEHHS 1i€l pyHKLii 1 moOymyBartu ii rpadix.

y=1-

®aiin 3 pe3ynbraTaMu 004nCIeHb Tpeba Hagatu y 6okc Ha [THC

3aTBep/uUKEHO Ha 3acijaHHi  kadenpu BUINOI MaTeMaTUKHM W €KOHOMIKO-
MaTEMaTHYHNUX METO/IIB

[TpoTokon Ne BIT«_ » 20 p.
Ex3amenaTtop K..-M.H., o1 Jlebenesa I.JI.
3aB. kadeaporo n.e.H., npod. Mamsipens JI.M.

Kpurepii oninroBanus

3asoannsa nepwozo piena (diaznocmuuni) ouinroroOme.

y 4 0anu 3a KoxkHe 3 4-X NUTAHb, SKIIO IPOJEMOHCTPOBAHO 3arajibHl 3HAHHS
TEOPETUYHUX OCHOB 3 BUIIIOI MAaTEMATHKH;

y 3 6asm, SKII0 3p0o0JeHO MOMUIIKY ITPU OKPYTJIEHHI PE3yibTaTiB OOYUCIEHHS;

y 2 0asm, SKIIO pe3ysibTaT 00YMCIEHB TOTO K MOPSIIKY, IO 1 MPaBUIIbHA BIJIIIOBI/Ib;

B 1 0aJ1, SIKIIIO BIAIOBIIL 3aIIMCAHO, aJIe BOHA € XMOHOIO.

3asoanns opyzozo piensa (cmepeomunne) ouinIOEMbCA.

y 7 0ajiB KOXkHe 3 2-X NUTAHb, SKIIO MPOJEMOHCTPOBAHO BMIHHS TMPaBUILHO
BUKOHYBAaTH O0YMCIICHHS, CIUPAIOYUCh HA OCHOBHI T€OPEMH BUIIOI MATEMATHUKHU;

y 6 6auaiB, K110 3pO0ICHO MOMUJIKY MPU OKPYTIICHHI pe3yJIbTaTiB 00UUCICHHS;

y 5 6auaiB, SKIIO pe3yabTaT OOYUCIICHb MPABUIIbHUIM, aJie TPOXH HE HA T€ MMUTAHHS;

y 4 6aaiB, SKIO pe3yabTaT OOYUCIICHB TOTO XK MOPAKY, 110 1 TpaBUIbHA BIIOBIIb;
y 3 0aJm, SKIIO MPaBUWJIBHO PO3B’SI3aHO JIUIIIE TIOJIOBUHY 3aBJ/IaHHS;

y 2 0aJm, SKIIO PO3B’SA3aHO JIMIIE TOJIOBUHY 3aBIaHHs, ajie 3p00JECHO TOMIIIKY TIPH
OKpPYTJICHH];

B 1 0aJ1, SKIIIO BIAIIOBIJIbL 3aIIMCAHO, aJIC BOHA € XUOHOIO.

3asoannsa mpemuvozo piens (espucmuune) OuiHIOEMbCA .

y 10 0aniB, SKIIO pIillIEHHS MOCTaBJICHOTO 3aBJAHHS XApPaKTEPU3YETHCS TBOPUYUM
BUKOPUCTAHHSAM TEOPETUYHOTO Marepiaiay, JIOTIYHOI MPaBUIIBHICTIO, YITKICTIO,
OOTPYHTOBAHICTIO BHCHOBKIB, PAI[IOHAJIbHICTIO. be3oraHHO BUKOHAHE 3aBJIaHHS B
pOOOTI CYMPOBOKYETHCS JIEMOHCTPAINIEI0 TOTINOJEHUX 3HaHb JAUCIMIUIIHM, IO
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BI/IMOBIa€ HAOYTUM KOMIIETEHTHOCTSIM IIIOJI0 OIIIHIOBAHHS BJIACTUBOCTEH (DYHKITIT
OJIH1€1 3MIHHOI;

y 9 0ajiB, SKIO HABEJCHO JIOT1YHO MPAaBWIbHY MOCTIAOBHICTh KPOKIB PO3B’SI3aHHS
3amadi. OOTPYHTOBAHO OKpEeMi KJIFOYOBI MOMEHTH PO3B’si3aHHA. BHKOHAHO aHami3
0710 OOTPYHTYBaHHsS BUKOpUCTaHUX (hopmyn. MoxiuBa 1 Herpyba mommuika abo
OTMHMCKa B OOYHCICHHSX, SKi HE BIUIMBAIOTh HA TPABWIBHICTh IMOAAIBIIOTO
PO3B’sI3aHHS 1 IHTEPIIPETALIII0 PE3YIbTaTIB;

y 8 0aJjiB, SKIO HaBEJAEHO JIOTIYHO MPABWIIBbHY IMOCIHIIOBHICTh KPOKIB PO3B’sI3aHHS
3amayl. OOIPpyHTOBAHO OKpEMi KIIIOUOBI MOMEHTH pO3B’si3aHHsA. MarwoTh Micue 1-2
HErpyouX MOMUJIKA a00 ONMMCKU B OOYMCIICHHSX, SIKl HE BIUTMBAIOTh HAa MIPABUIIBHICTh
MOAJIBIIOTO PO3B’SI3aHHS;

y 7 6ajiB, SKII0 MPAaBWJIbHO BUKOPHUCTAHO MAaTEMAaTUYHY TEPMIHOJOTII0 Ta OCHOBHI
KPOKM BHUKOPHUCTAHHS QITOPUTMY JOCJIIKEHHS, HaBeAeHI HEOoOXiaH1 (opMysiu;
OOTPYHTOBAHO OKpEeMi KJIIOUYOBI MOMEHTH pO3B’S3aHHS, aj€ HE HaBEJIECHO BCl
HEOoOX1H1 HOSICHEHHS,

y 6 OaxiB, AKIIO 3aBAaHHS B OCHOBHOMY BHKOHaHE, ajie 0e3 OOIpyHTyBaHb 1 3
00YHNCITIOBAIEHUMH TTOMUIKaMu. Hemae TiaymadeHHs pe3ynbTaTy;

y 5 0auiB, AKIIO 3aBJaHHS PO3B’S3aHO JIMIIE YaCTKOBO, BUKOPUCTAHO OCHOBHUM
MaTeMaTUYHUN 1HCTpyMEHTapii 3 TOMHJIKaMH, IO BIUIMHYJX Ha IIPOIeC
MIPaBUJILHOTO PO3B’sI3aHHS 3a/1a4i;

y 4 6aJm, SKIO 3aBJAaHHS PO3B’S3aHO JIUIIIE YACTKOBO 3 MOYATKOBUMHU MPABUIBHUMHU
MIPKYBaHHSIMH TIOJI0 QJITOPUTMY JOCHIJDKEHHS, aje€ € TOMUIIKH, IO CYTTEBO
BIUTMHYJIM Ha TIPOIEC NPABWIBHOTO PO3B’S3aHHS 3a7adl 1 MPU3BEIU J0 XHUOHOT
IHTepHpeTallii pe3yabTaTiB;

y 3 0aam, SKOI0 pO3MOYaTO BUKOHAHHS 3aBJIaHHS, BUKOPUCTAHO TEOPETUUYHHIMA
Marepiaja Ha piBHI OCHOBHUX O3HA4Y€Hb, OOpAaHO Ta 3alMUCaHO MPaBWIbHI (Gopmynu
JUTSI PO3paxyHKiB, aje HE HABEACHO PE3yJbTaT iX 3acCTOCYBaHHS a00 JOIYIIECHO
JIOTIYHY TIOMMJIKY, 1110 TIPU3BEJIa A0 MPUHITUIIOBO HEBIPHOTO PO3B’S3KY;

y 2 0anum, SKIIO 3aBlaHHS B IIIJIOMy HE BHKOHAHE, ajie € MiAXiJ A0 s Horo
BUKOHaHHS (HaBEIEHO JAEKIJIbKA BIpHUX (opMys abo MpoBEAEH] AEsKi eleMEeHTapHI
oOuunciieHHs (hparMeHTa 3aBJIaHHs);

B 1 6aJ, K10 3anucaHa JUIIe BUX1HA yMOBA.

PEKOMEHIOBAHA JIITEPATYPA

OcHoBHA

1. Buma matematuka : 0a30Bui miApydHWK i By3iB / mig pen. B. C.
[Tonomapenka. — XapkiB : domio, 2014. — 669 c.

2. Buma matematuka : miapyunuk / JI. M. Manspens, JI. M. Adanacnera, T.B.
HNenucoa Ta 1iH. — Xapkie : Bug. XHEY, 2012. - 772 c.
http://repository.hneu.edu.ua/handle/123456789/28721

3. InauBigyanbHl 3aBAaHHS 3 HaBYaJIbHOI nucHUIUIiHU "Buma maremartuka'
IUIsl CTyJeHTIB rany3i 3Hanb 0305 "ExoHomika Ta miANpUEMHUUTBO" AEHHOI POpMHU
HapuanHs / E. FO. XKene3nsakosa, A. B. Irnaukona, JI. J[. Illupokopan. — XapkisB :
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12. Buma maremaTtrka . MeToAM4HI peKOMEHAIlli 7O CaMOCTIHHOT poOOoTH 3a
temoto "/ludepeHiianbHi piBHSHHA" 17 CTYJIEHTIB yCiX CHEIIaJbHOCTEH MEepIIoro
(6axamaBpcbkoro) piBHs / ykinan. A. B. Boponin, O. B. I'yapko. — XapkiB : XHEY
im. C. Kysnmens, 2018. — 75 c¢. — [Enexrponnuit pecypc] — Pexum nocrtymy :
http://repository.hneu.edu.ua/handle/123456789/26217

13. Buma matematuka. MeToauuHi peKoMeHallli 10 caMOCTiHHOI poOoTH 3a
teMmoro "Psau" Ui CTyACHTIB YCIX cHeIlialbHOCTEH mepmoro (06akaiaBpChbKOTO)
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http://repository.hneu.edu.ua/handle/123456789/22151

14. MetonuuHi pekoMeHJalli 10 CcaMOCTiiiHOT POOOTH 3 MaTeMaTUYHUX
JUCIUIUIIH 3 BUKOPHCTAHHSM MPOTPAMHOIO CepeloBUlIIa R 1isi CTyIEHTIB ycix

13


http://www.repository.hneu.edu.ua/jspui/handle/123456789/5988
http://www.repository.hneu.edu.ua/jspui/handle/123456789/5784
http://repository.hneu.edu.ua/handle/123456789/20291
http://repository.hneu.edu.ua/handle/123456789/26217
http://repository.hneu.edu.ua/handle/123456789/22151

crietiayibHOCTeM mepiioro (O6akamaBpchbkoro) piBHs / yki. JILM. Mamspens, O.T.
Twxrenko. - Xapki : XHEY im. C. Kysnens, 2017. - 84 c. - [EnexrporHmii pecypc]
— Pexxum moctymy : http://repository.hneu.edu.ua/handle/123456789/20291

17. Caiit nepconanpaux cucteM XHEVY im. C. Ky3nens. Bumia matemaTuka.
[EnexTpoHHMIA pecypc] - Pexum JOCTYILY
https://pns.hneu.edu.ua/course/view.php?id=7142

14


http://repository.hneu.edu.ua/handle/123456789/20291
https://pns.hneu.edu.ua/course/view.php?id=7142

