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BCTYII

CyvacHuii eram rio0anizamii €KOHOMIKM 1 CTaHOBIIEHHSA 1H(OpPMAIiTHOTO
CyCHUIbCTBA 00YMOBIIIO€ aKTHBHE BUKOPUCTAHHS MAaTEMAaTUYHOTO amapary B ycix cepax
MPAKTUYHOI MisUTBHOCTI B3arayii il B cdepl o0CIyroByBaHHs, 30KpeMa, Y MIKHAPOIHUX
BIJIHOCHMHAX. 3aCTOCYBaHHS MaT€MaTHMYHUX METOMIB JIO PO3B’S3aHHS MPAKTHUYHUX
3aBIaHb €KOHOMIKM Ta MEHEDKMEHTY JI03BOJISIE: yAOCKOHAIIOBATH CUCTEMATHU3AIIII0
€KOHOMIYHOI 1H(OopMalli 3aBASKH ii BHOPSAAKYBAHHIO, BUSBISATH HEAOJIKH Yy HasBHIM
1H(hopmanii 1 po3poOdsITH BUMOTM IIOAO MIATOTOBKA HOBOI 1H(OpMAIli; MiJIBUILUATH
TOYHICTh 1 HaJIHHICTh EKOHOMIYHUX PO3PAXYHKIB; 3[1HCHIOBATU MOPIBHSUIBHUI aHami3,
AKIIO MependavyaeTbesl ICHyBaHHS JIEKUIBKOX aJbTEPHATHB, 1 BU3HAYATH ONTHUMAJIbHE
pILIEHHS MO0 YIPABIIHHSI €KOHOMIYHUMHM MPOLIECaMH; MOTIMOUTH KUIBKICHUN aHai3
€KOHOMIYHHX MPOOJIEM.

VY BupimieHHl npoOsieM ONTUMI3alli KEpyBaHHS EKOHOMIYHHMHM IPOLIECAMH,
MIIBHUINCHHS €(QEKTUBHOCTI YIPABIIHHSA MIKHAPOJHUM OI3HECOM IIPOBIJHE MICIIEe
3aiiMaroTh METOMHM 1 3aCO0M HE JIMIIE MAaTeMaTUYHOTO aHai3y, ajie i 00YUCIIIOBAIBLHOI
MareMaTuku. ToMy KOXKHOMY MaiOyTHROMY (haxiBIFO-€KOHOMICTY, KEPIBHUKY (ipMH,
BJIACHUKY Oi3Hecy, Jep)KaBHOMY CIyXOOBII0O TOTpiOHAa TIPYHTOBHA MaTeMaTH4HA
MiJTOTOBKA, IO JIO3BOJISIE C(POPMYBATH aHATITUYHO-AOCIIIHUIIBKI KOMIIETEHTHOCTI, a
TaKOX Ja€ MOXJIMBICTh 3aCTOCOBYBaTHM Cy4YaCHUM MaTE€MaTHYHUI 1HCTpyMEHTapidl 3
BUKOPUCTAHHSAM OOYMCITIOBAIBHOI TEXHIKU JI0 PO3B’S3aHHS IMUPOKOTO KOJIa IPOOIIEM y
cthepi cBoei nmpodeciitHoi AiATbHOCTI.

Meta HaByYalbHOI AMCUUIUIIHM TMOJATAaE y (QOPMYBaHHI IIIICHOI CHCTEMHU
TEOPETUYHUX 3HAHh MAaTEMaTUYHOTO amapary, M0 JOoloMara€e JOCHiIKyBaTH,
aHali3yBaTh 1 PO3B’SI3yBaTH E€KOHOMIYHI 3aBJaHHSA; Yy JIONOMO31 B 3aCBO€HHI
MaTeMaTUYHUX METOJIIB, IO JAI0Th MOKJIMBICTh BHBYATH 1 MPOTHO3YBATHU JIUHAMIKY
EKOHOMIYHMX 1 COIllaJIbHUX TMPOIECiB 1 sABHUII 31 chepu ManOyTHHOI MpodeciitHol
JISUTBHOCTI; Y BAOCKOHAJIEHHI JIOTITYHOTO 1 aJrOPUTMIYHOTO MUCJEHHS; Yy CHPHUSHHI
(hopMyBaHHIO YMiHb 1 HABUYOK CaMOCTIMHOIO JOCHIKEHHS M aHalizy €KOHOMIYHMX
mpo0JIeM, PO3BUTKY MpParHeHHs O TMOIIYKY HAayKOBHX IUISXiB BIOCKOHAJICHHS CBOEI
podeciitHOl IsTBHOCTI.

3aBAaHHSMU HABYAIBHOI TUCIIUATIIIHY €:

— 3aCBOEHHS TCOPETUYHMX OCHOB MaTEMaTHUYHUX METOMIB, IO 3aCTOCOBYIOTHCS
MIpY BU3HAYEHHI MMOKA3HUKIB, K1 XapaKTepU3yIOTh EKOHOMIYHI MPOIIECH Ta SBUIIIA;

— (¢opMyBaHHs BMIHb 1 HABUKIB JOCIIPKEHHSI €KOHOMIYHUX MPOILIECIB Ta SBHUII 3
BUKOPUCTAHHSIM METO/IB KUIbKICHOTO OIIIHIOBAHHSI CTaHY €KOHOMIYHOTO 00’ €KTY;

— HaOyTTd MNPAaKTHUYHUX HABUKIB 3aCTOCYBAaHHS HAWOUIBII  IOIIMPEHUX
KOMIT FOTEPHUX Mporpam JJisi 0OpoOKH BETUKUX OOCSTIB EMITIPUYHUX JaHUX.

OG’ekTOM BHWBYCHHS JUCIUIUIIHA € 3arajilbHi METOAW aHajli3y 4YacoBHUX 1
POCTOPOBUX JaHUX.

[IpeameToM HaBYANBHOI NUCIUIUIIHA € MAaTEeMAaTHYHHUMA amapar, 3a JOIMOMOTOIO
SIKOTO MOXHA 3/1MCHIOBATH OIIIHIOBAHHSI KUIBKICHUX MOKAa3HUKIB 00’ €KTIB €KOHOMIYHOT
Ta COLIANLHOI MPUPOIH, TOCIIHPKEHH (PYHKIIOHATBHUX 1 KOPESAIIHHUX 3B’ SI3KIB MIXK
MOKa3HWKAMHM, 110 BHU3HAYAIOTh CTaH €KOHOMIYHOTO 00’€KTy a0o0 mpolecy B CHUCTEMI
MDKXHApOJHOTO O13HECY.



Pe3ynpTat HaBYaHHS Ta KOMIIETEHTHOCTI, sIKi ()OpMy€ HaBYalbHA JAUCLHUILIIHA
BHU3HAYEHO B Ta0. 1.

Tabmuus 1
Pe3yJbTaTH HABYAHHS TA KOMIIETEHTHOCTI, IKi )OPMYy€ HABYAJIbHA JUCHMILIIH
Pe3y.m,TaTu HaBYaHHHA KOMHETCHTHOCTi, AKHMMHA MNOBUHCH OBO.J'IO)IiTI/I
3100yBa4 BHLIOI OCBiTH
PH6 3K8
PH7 CK2
PHS CK7
PHI11 3K3
PH17 3K3

ne 3K3. 3xpaTHICTh 10 aOCTPaKTHOTO MHUCJICHHS, aHaJli3y, CHHTE3Y.

3K8. HaBuuku BUKOpuCTaHHS 1HQOpMAIIHHUX 1 KOMYHIKAIMHUX TEXHOJIOT1M.

CK2. 3naTHicTh aHali3yBaTH Pe3yabTaTH AISUIBHOCTI OpraHizallii, 31CTaBIATH iX 3
(dakTopamMu BIUIMBY 30BHIITHBOTO Ta BHYTPIITHHOTO CEPEIOBUIIIA.

CK7. 3patHicTh 0o0HMpaTH Ta BHUKOPHUCTOBYBAaTHM CYYacCHHMM 1HCTpyMEHTapii
MEHEIKMEHTY.

PH6. BusiBnsaTi HaBUYKH NOIIYKY, 30MpaHHs Ta aHaii3y 1H(popMaIllii, po3paxyHKy
MOKAa3HUKIB JIJIs1 OOTPYHTYBaHHS YNPABIIHCHKUX PIIICHb.

PH7. BusiBnsiTii HAaBUYKH OpraHi3aiiifHOro MPOSKTyBaHHS.

PHS8. 3actocoByBatn MeTOIM MEHEMKMEHTY i 3a0e3neyeHHs e(PEeKTUBHOCTI
JISTTBHOCT1 OpraHizarii.

PHI11. JleMoHCTpyBaTy HaBUYKHM aHAII3y CUTYyallii Ta 3A1MCHEHHS KOMYHIKAIl y
pi3HUX cepax MisUIbHOCTI OpraHizaiii.

PH17. BuxonyBatu JOCHDKEHHS 1HIWBIAyallbHO Ta/abo B Tpymi Iif
KEPIBHUIITBOM JIiJIepa.

IMPOI'PAMA HABYAJIBHOI JAUCHUITITHA
3MiCT HABYAJBHOI JUCHHUILIIH

3micToBuiit Moay.s 1. JliniiiHa anredpa, aHaJiTHYHA reoMeTpist

Tema 1. EsleMeHTH Teopil MATPULb | BUBHAYHUKIB

I.1. Marpuui

O3znaveHHs MaTpuill, ii Tunu. J{ii Hag MaTPUIIMHK: TOJaBaHHS, MHOKEHHS MaTPHII
Ha 4YMCI0, HA MaTpuillo. TpaHcnoHyBaHHs maTpull. O6epHeHa Matpulls. ExBiBaneHTH1
NEPEeTBOPEHHs MaTpullb. [IpuKiIaau BUKOPUCTaHHS MaTpUllb Y JOCIIKEHHSX
€KOHOMIYHHX TPOIIECIB.

1.2. BuU3HAYHMKH

O3HaueHHs BU3HAYHUKA. BracTUBOCTI BU3HAYHUKIB. /€Ki 0COONMMBI BU3HAUYHUKH
(TpUKyTHOI, AlaroHadbHOI, OMUHWYHOI MaTpuilb). [IpaBuna oOUYMCICHHS BU3HAYHUKIB
BUIIMX TIOPSIKIB 32 O3HAYCHHSIM Ta PO3KJIaIaHHsIM 3a ¢hopmynamu Jlamnaca.



Tema 2. 3araabHa Teopisi cMCTeM JIiHIHHUX aJreOpaiyHuX piBHSIHb

2.1. Cucremu JiHiHHUX aJreOpaiYHMX PiBHAHb

O3HaueHHs CHCTEMH JIIHIMHUX anreOpaiyHuX piBHSIHB, pO3TOPHYTa Ta MaTpPUYHA
dbopmu 1i 3anmucy. O3Ha4YeHHS PO3B’SI3KYy CHUCTEMHU JIHIMHUX anreOpaidHuX piBHSHb.
[ToHATTS MPO CYMICHICTh UM HECYMICHICTh CHUCTEMH JIIHIMHUX aJreOpaidyHux piBHSIHb.
BusznaueHi Ta HEBU3HAYEHI CUCTEMHU JIIHIWHUX PIBHSHb.

2.2. MeToau po3B’si3aHHS CHCTEM JIiHIHHUX ajireOpaiyHuX PiBHIHb

Po3B’s3aHHs cucTeM JiHIMHUX anreOpaiuHux piBHAHB 3a Gopmyiamu Kpamepa.
Teopema Kponekepa — Kanesni. 3araabHuid, YaCTUHHUAM Ta OOPHUM PO3B’SI3KM CUCTEMU
n JAIHIAHUX anreOpaidyHuX pIBHSAHB 3 M HEBIAOMUMU. PO3B’SI3aHHSA CUCTEM JIHIMHUX
anreOpaiuHux piBHAHb MeTonoM ['aycca ta meronom Xopnana — [Naycca. EkoHoMiuH1
TPUKIIA]TIH.

2.3. OpHopiaHi cucTeMHu JIiHIHUX PIBHAHb

O3HaueHHsS OJHOPIHOI CHUCTEMHU JIHIMHUX pPiBHAHb. lIpocTip poO3B’sA3KiB
OJIHOPITHOI CHCTEMH, 3B'SI30K MOro po3MIpHOCTI 3 paHroM martpuiii. OyHaameHTanbHa
CUCTeMa pO3B’S3KIB OJHOPIAHOI CHUCTEMH JIHIMHMX piBHSIHBL. Ilpukimamu 3amau
onTuMizari.

Tema 3. EjieMeHTH BEeKTOPHOI ajredopu

3.1. OCHOBHI MOHATTHA BEKTOPHOI ajiredpu

Tunu BexTOpiB, MOPiBHAHHA BekTOpiB. JIiHIMHI 11T 3 BEKTOpaMU B T€OMETPUYHIMA
Ta KOOPJUHATHIN opMax, BIACTUBOCTI X onepaiiil. CkansapHuil 700yTOK BEKTOPIB,
roro BrnactuBocTi. KyT Mixk Bekropamu. KoniHeapHi BEKTOpH, yMOBa KOJIHEApHOCTI.
BekTtopHuii Ta MimaHuil 1OOyTKH BEKTOpPIB, X reoMeTpuyHa IHTEpHpeTalis Ta ixX .
BJIACTUBOCTI. Y MOBa KOMIUTAHAPHOCTI BEKTOPIB.

3.2. EnemenTn Teopii JiHITHUX MPOCTOPIB

O3HaueHHS N-BUMIPHOTO BEKTOPY Ta N-BUMIPHOTO BEKTOPHOTO (JIHINHOTO)
npocropy. JliHiiiHA He3aleXHICTh BEKTOPiB. O3HAaYeHHS Ta OCHOBHI TEOPEMH PO
JHIMHY 3aJIEKHICTh Ta JIHIMHY HE3aJeXHICTh €JIEMEHTIB JIiHIMHOTO mpocTopy. basuc
niHidHOrO npocropy. Koopaunatu Bektopy 3a gaHuMm 0OaszucoM. Ilepexin a0 1HIIOTO
6a3ucy. EKoHOMIUHI mpUKIagu.

Tema 4. EleMeHTH aHAJITHYHOI reoMeTpil

4.1. AHAJIITHYHA TeOMeTPis HA MJIOUIMHI

[Ipsima Ha TIomuHI. Pi3HOBHIM PIBHSIHB MPSMOI Ha TUIOMIMHI Ta MEPEXiJl Bl HUX
70 pIBHSHHA 3arajpHOro Buay. Biacranp Bin Touku 10 npsMoi. Kpusi 2-ro mopsaky.
Komo, emimnc, rinmep6osa, mapabosa: iX o3HaYeHHS, KaHOHIYHE PIBHSHHS, MapaMeTpH,
EKCLEHTPUCUTET, Ipadik. 3BEEHHS 3arajJlbHOrO PIBHSIHHS KPHUBOI 2-TO MOPSAKY 10
KaHOHIYHOTO BUAY.

4.2. AHAJIITHYHA TeOMeTPifl y MPOCTOpi

Pi3HOBHIIM pIBHSHB IJIOIIMHU Yy MPOCTOPI Ta Mepexia A0 PIBHSHHS 3arajbHOTO
BUIy. AHaJi3 B3a€EMHOT0 pO3TallyBaHHSA J[BOX IUIOMIMH. BiacTtaHp Big TOYKU [0
TIOUIMHU. Pi3HOBUAM PIBHSIHB MPAMOI y IPOCTOP1 Ta MEpexi] A0 3arajJbHOTO PIBHSIHHSL.
AHaii3 B3a€MHOTO pO3TAlllyBaHHS JBOX MPSMHUX Ta MPSAMOI 1 IJIOLIUHU y TPOCTOPI.



HaiiBaxxnuBiiii BUIU KPUBUX 2-T0 OPpANKY. JocaimkeHHst opMu KpUBUX 2-T0 TOPAIKY
METOJIOM TIepepi3iB

3micToBuit MoayJib 2. EJleMeHTH MATEMATHYHOT 0 AHAJII3Y

Tema 5. I'panuni ¢pyHkuiii Ta HenmepepBHICTH

5.1. Muoxunu, pyHkuii, ix kiaacudikanis

Uucnosi mHoxuHu. [lonarts ¢yskiii oaxiei 3minHOI. Crocobu 3aBIaHHS
BJacTUBOCTI Ta rpadiku. CknaaHi QyHKii, (GyHKIII, 10 3aJaHl HEIBHO, Ta (PYHKIII, 1110
3ajani napamerpuyHo. CrienianbHi (YyHKIIIT, 1[0 3aCTOCOBYIOTHCS B €KOHOMIIIL.

5.2. I'panuui ¢pyHKuin

O3nHaueHHs rpaHull (yHKIIT B TO4YIl, il reoMeTpuyHuil 3micT. HeckiHueHH1
IPaHMIl Ta TPaHUIl HA HECKIHYeHHOCTI. OJHOCTOPOHHI TrpaHuili (YHKIII B TOYII.
ExBiBaJeHTHI HECKIHYEHHO Mayll (PyHKIIi. 3acTOCyBaHHS TpPaHULb 1O PO3B’S3aHHS
€KOHOMIYHHX 3a]1ay.

5.3. HenepepBHicTh PyHKIIi

O3HaueHHs HenepepBHOCTI (QyHKIII B Toulli. HenepepBHICTh eleMeHTapHUX
¢dbyukiii. Touku po3puBy QYHKINN Ta iX Kiacudikarris.

Tema 6. IndepenuianbHe unciaeHHss GyHKIiH 0Hi€T 3MIHHOI

6.1. Iloxinna Ta nudepenuiaua. Texnika 1udepeHuiroBaHHSA

O3HaueHHS MOXiAHOI, i1 EKOHOMIYHMWA Ta TeoMeTpuuyHuil 3MicT. [loHATTA
mudepentiioBanocTi GyHkiii B Touri. OCHOBHI mpaBwiia audepeHiiitoBadds. Ta0omuis
NoX1JHUX eneMeHTapHuX QyHkuii. [ToxinHa cknagenoi Gpyukuii. [lonsTTs qudepenmiana
¢byHKiIii, Horo reomerpuanmii 3micT. [Ipaswio Jlomitans oOurcIeHHs TpaHuIlb (PYHKITIH.

6.2. 3acTocyBaHHS MOXITHUX 10 TOCTIIKeHH PyHKII

O3HakM MOHOTOHHOCTI (PYHKIIIi, BIAIIYKAaHHS JIOKAJIbHUX €KCTPEMyMiB (yHKIII].
HaiiGinpmie Ta HaiiMeHIle 3HauyeHHA (QYHKLII HAa TPOMDKKY. YMOBH OMYKIJIOCTI Ta
YIHYTOCTI Tpadika (QyHKIII, 3HAXOUKEHHS TOYOK TNEperuHy. BepTukaibHi,
TOPU30HTAJIbHI Ta MOXWII aCUMITOTH KpUBOi. Cxema MOBHOrO JOCHIJKEHHS (YyHKIIIT
OJIHI€T 3MIHHOT Ta MOOY10BH ii rpadika.

6.3. 3acTocyBaHHH MOXIAHOI B €KOHOMIIII

['pannynuil (MaprinaabHuil) aHami3. EnacTHYHICTP €EKOHOMIYHUX MMOKA3HUKIB.

Tema 7. Anaui3 pyHKuii 0araTb0X 3MiHHHX

7.1. O3HaueHHs PyHKUII 0araThb0X 3MIHHUX

OcHoBHi noHATTS. O3HadueHHS (PyHKIT 6araTboX 3MIHHMX, CIIOCOOM 3aBIaHHS.
O6nacth BU3HaueHHs (QyHKIIT ABOX 3MIHHUX Ta ii rpadik. JliHii Ta mMOBEepXHi piBHS.
HenepepBHicTh PyHKIIIT TBOX 3MIHHHUX.

7.2. 'pajieHT Ta MOXIiAHA 32 HAIPSIMOM
HanpssMOM (YHKIIIT KUTBKOX 3MiHHUX. ['pasieHT QyHKIII Ta ioro BIacTUBOCTI. 3B 30K
MDK TPaJIEHTOM Ta JIHISIMH PiBHS 1J1s1 QYHKIIIT 1BOX 3MIHHHX.



7.3. ExcTpemyM (yHKIiI ABOX 3MiHHHMX

JlokanpHu#t excTpeMyM (pyHKIIT JTBOX 3MIHHMX, HEOOX1JHA W JOCTAaTHS yMOBH
ekcTpemymy. Haiibinbiie Ta HaliMeHIe 3Ha4eHHs (QyHKIII B 3aMKHEHIM o0macTi.
YMoBHHM ekcTpeMyM. 3acTocyBaHHs (YHKIIT JBOX 3MIHHHUX B €KOHOMII[l: BUpPOOHHUYI
bynkii, pynkiis Ko66a — [lyrnaca, pyHkiis BUTpaT, PyHKIliS TOTUTY.

Tema 8. HeBusHaueHni iHTerpan

8.1. [lepBicHa Ta HeBU3HAYECHUI IHTErpaJI

O3HayeHHs TMepBICHOI (YHKII Ta HEBU3HAYEHOTO 1HTerpaia. BiacTuBocTi
HEBHM3HAYEHOTO 1HTEerpana. TaOnuisi OCHOBHUX HEBU3HAUYEHMX IHTErpaiiB. [IoHATTS mpo
IHTerpaiu, 1o “He 6epyThes’” .

8.2. OcHOBHI MeTOaM iIHTErPYBAHHSA

Merton 6e3mocepeHLOTO 1HTErpyBaHHa. MeTos 3aMiHM 3MIHHO1 (IT1JICTAHOBKH) B
HEBHM3HAUEHOMY iHTerpaii. dopMyia IHTEIrpyBaHHS YacTMHAMH, OCHOBHI BUMNAAKHU il
BUKOPHCTAHHS.

Tema 9. BusHaueHni iHTErpaJ ta Horo 3acTOCyBaHHSA

9.1. IToHATTS Ta BJIACTHUBOCTI BU3HAYEHOI'0 iHTerpaJja

O3HayeHHS BHU3HAUEHOTO IHTETpayiia, WOTO TEOMETPUYHUU 3MICT. YMOBH
1HTerpoBaHOCTI (yHKIIii. BIacTUBOCTI BU3HAYEHOTO 1HTErpaia Ta iX 3aCTOCYBaHHS MPHU
oOuncnenHi. Teopema mpo cepeHe.

9.2. O0unc/IeHH BU3HAYEHOTI0 IHTerpaJja

Teopema Hriorona — JleiiOnina. 3amina 3MiHHOT (TTIICTAHOBKA) Y BU3HAYECHOMY
iHTerpani. @opmysia iIHTETpyBaHHS YaCTUHAMU JJIsi BU3HAYEHOTO 1HTErpasa.

9.3. HeBJ1acHi iHTerpaJjim nepuioro i Apyroro poay

[ToHSATTS PO HEBIACHI IHTETPAIM 3 HECKIHYCHHUMHU MEXaMHU 1HTErpyBaHHS Ta
HEBJIACHI IHTETpAJd B HEOOMexeHUX (QYHKIINA. YMOBH 301KHOCTI HEBIACHUX
IHTErpasiB.

Tema 10. IndepenuiaabHi piBHAHHSA

10.1. OcHOBHI MOHATTSH Teopii AU(epeHUiaIbHUX PiBHAHD

Po3B’s13aHH4 nudepeHianbHuX piBHAHD 1-ro nopaaky. udepeHmianbHi piBHIHHS
l-ro mopsaKy: OCHOBHI O3HAYE€HHS, MOHSTTS MPO 3arajbHUN Ta YACTUHHHUI PO3B’SI3KH.
3amaua. JludepeHmianbHi pPIBHSAHHS 3 BIJOKPEMIIIOBAHUMM 3MIHHUMHU, OJIHOPIIHI
nudepeHIiianbil piBHAHHS 1-r0 TOpAKY, JiHIAHI OudepeHiianbHl piBHSIHHSA 1-TO
HOPAAKY.

10.2. IudepenuiaibHi piBHSIHHSA BUIIUX NOPSAIKIB

OCHOBHI TOHSTTSI Ta O3HAYEHHs, 3arajbHUN Ta YaCTMHHHUI PO3B’S3KH, 3ajaya
Kommi. JIudepenuianbHi piBHIHHA 2-T0 MOPSAAKY. PIBHSHHS, 10 TOMYyCKaIOTh 3HMKEHHS
nopsiaky. JliHilHI gudepeHiiaabHl PIBHSAHHS 2-TO TOPSJKY, CTPYKTypa 3arajbHOTO
po3B'si3ky. OmHOpPiAHI JiHINHI nudepeHIliaNbHl PIBHAHHSA 2-TO MOPSAIKY 31 CTAJIUMU
koediuientamu. JliHIMHI gudepeHLianbHl pIBHAHHA 2-TO TMOPAIKY 31 CTaluMH
KoeQiLieHTaMH 1 CIIELIaTbHOIO MTPABOIO YACTHHOIO.



Tema 11. Paan

11.1. Yucaogi psaam Ta ix 30iKHICTH

O3HayeHHs YHUCIOBOTO psiy Ta HOro cyMu. 3O0DKHICTH YHCIOBOTO psay.
BnactuBocti 301xkHUX psimiB. HeoOximna ymoBa 301xkHOCTI. ["apMOHIYHUE psia, HOTO
po30DKHICTh. JlocTaTHl O3HAKKM 301KHOCTI JOJATHUX YHCIOBHX PsJIIB: O3HAKa
MOPIBHSHHSA, O3HaKa 1'Ajambepa, paaukanbHa o3Haka Komri Ta iHTerpasbHa O3HaKa
Komi — Maknopena.

11.2. 3nakonepeMizkHi psaaM Ta IX 30LKHICTH

O3HaueHHsI 3HAKOINEPEMIXHOTO psiay. 3HAKO3MIHHI 4YMCIIOBI psaau. JlocraTHs
o3Haka 301kHOCTI. AOCOIIOTHA Ta YMOBHA 301kHOCTI. O3Haka JleliOHila. 3acTocyBaHHS
Teopemu JIelOHIIa 10 BU3HAYECHHS MOXUOKN OOYHCICHHS CyMH PSIY.

11.3. ®yHKUioHAJBHI pAIU

[TonsaTTs npo gyHkuioHanbHI psaau. Paaiyc Ta 061acthk 301KHOCTI CTENIEHEBOTO
pany, Gopmyiu iX OOUHCIIEHHS.

[Tepenik mpakTHYHUX Ta JAOOPATOPHUX 3aHATH 3a HABYAIBHOIO JWCIUILTIHOO
HaBeJIEHO B Ta0I. 2.

Tabnuns 2
IlepeJiik NpakTHYHUX TA Ja00PATOPHUX 3AHATH
Ha3Ba Temu T2 3aHATTH 3micT
Tewma 1. [IpakTnune 3ansTTs 1 EneMenTu Teopii MaTpuilh 1 BU3HAYHHKIB
Tema 2. JIaboparopHe 3aHsTTs 1 3aranpHa TEOpisi CUCTEM JIHIMHUX anreOpaidyHuX PiBHSIHb
Tewma 2. [Ipaktrane 3aHATTS 2 OHOpIJIHI CUCTEMH JIIHIWHUX PIBHSHb
Tema 3. JJaboparophe 3ausitTs 2 | Enementu Teopii BeKTOpHOI anreOpu
Tema 4. [IpakTnuHe 3aHATTA 3 EnemenTu aHaniTH4YHOI reomeTpii
Tema 5. JJaboparophe 3ausitts 3 | I'panuui (yHKIIH Ta HENEPEPBHICTh
Tema 6. [IpakTnune 3aHATTSA 4 Hocaimxenns GyHKUIT 0/1HIET 3MIHHOT
Tema 7. Jlaboparopne 3austtsa 4 | JocmimxeHnHs QyHKINT KUTBKOX 3MIHHUX
Tema 8. IlpakTuyHe 3aHATTS 5 OO0uncneHHs] HeBU3HAYEHUX IHTErpajIiB
Tema 9. JlabopaTopHe 3aHSTTS 5 OO0unCIIeHHs] BUBHAUYCHUX 1HTErpaJliB
Tema 9. IlpakTuyne 3aHATTS 6 Po3B’s13aHHS €EKOHOMIYHUX 3a]1a4, 110 3BOJATHCA 10
00YHCIICHHS! BU3HAUCHHUX 1HTETPaiB
Tema 10. JlabopaTopHe 3aHsTTs 6 | Po3B’s13aHHS tUdEepeHIIaIbHIUX PIBHIHB
Tema 11. [lpaktuune 3adsTTs 7 JlocipKeHHs YUCIIOBHX PSIIB

[lepenik caMOCTIiHOT poOOTH 32 HABYAIBHOIO JUCIUIUIIHOIO HaBEAEHO B Ta0. 3.

Tabmums 3
IlepeJiik camocTiiiHOI po6oTH
Tema 3mict
Temu 1 - 11 BuBueHHs JEKIIHOTO MaTepiany
Temn 1 -11 [TigroroBKa 10 NpaKTHYHUX Ta Ja0OPATOPHUX 3aHATh
Temu 1 - 11 [linroroBKa A0 KOHTPOJBHHUX POOIT 1 KOJOKBIYMIB
Temn 1-11 BukoHaHHs 3aBIaHb I CAMOCTIHHOTO BUKOHAHHS
Temu 5 ado 7 BukoHaHHS caMOCTIHHOTO TBOPYOTO 3aBJIaHHS
Temu 1 -11 [linroToBKa 10 €K3aMeHy
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KibKicTh TOAWH JEKIIMHUX, MPAaKTUYHUX Ta JA0OpPATOPHUX 3aHATh Ta TOJUH
CaMOCTIITHOT poOOTH HaBeIEeHO B poOOYOMY IUIaHI (TEXHOJOTIYHIN KapTi) 3 HABYAIBHOI
TUCIIUILTIHHA.

METO/IN HABYAHHA

Y mporeci BUKIAaJaHHS HABUYaJbHOI MUCHHIUIIHA JJIT HaOyTTS BH3HAYCHUX
pe3yibTaTiB HaBYAHHS, AKTHUBI3allli OCBITHBOTO MPOIECY NEpe0ayeHO 3aCTOCYBaHHS
TaKUX METOIB HaBYaHHS, 5IK:

- cuoBecHi (nekuist (Temu 1-11), npo6nemua nexiist (Temu 3, 10));

- HaouHi (memoHctpais (Temu 1-11));

- npaxtuyHi (paktuyHa 3aHaTTs (Temu 1-11), mabopatopni pobotu (Temu 1-11));
- mpe3eHTailis Ta/abo Buctynu nepen ayauropieto (Temu 5, 7);

- numaktuyHa rpa (Tema 10).

®OPMU TA METO/IN OLNTHIOBAHHS#

VYHiBepcuTeT BUKOPUCTOBYE 100 OanbHy HaKOIU4yBaJIbHY
CUCTEMY OLIIHIOBaHHs pe3yJIbTaTiB HaBYaHHS 3/100yBayiB BUILOI OCBITH.
[loToyHMiI KOHTPOJIb  3IACHIOETHCS mi 4Yac MpOBEICHHS

JeKUIHHUX, MPAKTUYHUX, JJAOOPATOPHUX Ta CEMIHAPCHKHUX 3aHATH 1 MAa€ Ha METI
MePEBIPKY PIBHS MIATOTOBIICEHOCTI 3700yBaya BUINOI OCBITH IO BUKOHAHHS KOHKPETHOI
poOOTH 1 OLIIHIOETHCS CYyMOIO HaOpaHuX OaiB:

— JUISL JUCHUIUIIH 3 (OpPMOI0 CEMECTPOBOrO KOHTPOJIO eK3aMeH (1CTHT):
MakcumaibHa cyma — 60 6aitiB; MiHIMallbHa CyMa, 10 103BOJIsi€ 3100yBavy BUIIOi OCBITH
CKJIagaTu ek3aMeH (icnut) — 35 OaiB.

[TincyMKOBUM KOHTpOJIb BKJIIOYA€ CEMECTPOBUM KOHTPOJIb Ta aTecTallio
3100yBaya BUIIOi OCBITH.

CemMecTpoBUI KOHTPOJb MPOBOJUTHCA y (POpPMAX CEMECTPOBOTO €K3aMEHY
(icnuty), audepeniiiioBaHoro 3aiiky ado 3amiky. CkiIaJaHHs CEMECTPOBOTO €K3aMEHY
(icnuTy) 3MIACHIOETHCS M1 Yac eK3aMEeHaIlliHO1 cecli.

MakcumanbHa cyma 0aniB, IKy MOKe€ OTpUMATH 37100yBay BHUIIOI OCBITH ITiJl 4ac
ex3ameny (icnurty) — 40 6aniB. MiHimManbHa cyMa, 3a SIKOIO0 €K3aMeH (1CTIMT) BBAXKAEThCS
CKJIaJICHUM — 25 OaiB.

[TincymKoBa OIliHKA 32 HABYAJIBHOIO IUCHHUIIIIHOIO BU3HAYAETHCS:

— JUIS JTACHMIUTIH 3 (OPMOIO CEMECTPOBOTO KOHTPOJIO eK3aMeH (ICIuT) —
CyMyBaHHSIM OaJliB 32 TOTOYHUH Ta MiICYMKOBHUI KOHTPOJIb.

[lim ywac BuWKIamaHHS HABUYAJILHOI JUCITUIUTIHM BUKOPHUCTOBYIOTHCS HACTYITHI
KOHTPOJIbHI 3aXO0/IHU:

[Torounuii koHTpoNb: nomamHi 3aBnaHHs (12 6amiB), mabopaTopHi podotu (12
OaJtiB), MICHMOBI KOHTPOJIbHI poboTu (16 GamniB), konokBiymu (14 GamiB), camocTiitHe
TBOpYE 3aBaaHHs (6 OamiB).



CemectpoBuii KoHTpoJib: Ex3amen (40 6aiB)
binbmigeransHy  iHQOPMAIIONIOA0 CUCTEMH  OI[IHIOBAHHS HaBEJIEHO B
poOovYOMy TUTaH1 (TEXHOJIOT1UHIM KapTi) 3 HABYAIBHOT AUCIUILTIHH.

[Ipuknan ek3aMmeHaIllfHOrO OijleTa Ta KpUTEpii OLIHIOBAaHHS IS HaBYAIBHOL
JTUCIUTUIIHK 3 (HOPMOIO CEMECTPOBOTO KOHTPOJIIO €K3aMeH (ICITHT)).

IIpukaan ek3ameHaiiiiHoro 0ijera

XapKiBChKHUI HAIllIOHAIBHUI €KOHOMIUHUH yHiBepcuTeT iMeHi Cemena Ky3ners
[Teprmii (OakanaBpChKuUil) piBeHb BUIIOI OCBITH
Cemectp I
Hauanpna qucnumiina “Bumia Mmatemaruka’™

EK3AMEHAIIMHUM BLJIET Ne 1

3aeoannsn 1 — oiacnocmuune. Cknadacmucs 3 4 3ae0anv no 4 oanu Koycue, omiice, 16 oanie.

1 | 3amana cuctemMa JiHIHHUX areOpaiuHuX PiBHSIHD:

-x, + 3x, + 2x,

1l Il
|
Nad S

x o+ 2x, + x

-x, + 2x, + 4x; = 3.

CKIJTbKH 3arajIbHUX PO3B’SI3KiB Mae€ 1151 cucrema’?
OO6epiTh O/IHY 3 BiIOBIICH:

- CHCTEMa Ma€ €IMHUNA PO3B’SI30K, OCKUIBKH KUIBKICTh PIBHAHD JOPIBHIOE KUTBKOCTI
HEBIJJOMUX;

- cucTeMa Mae 2 3arajJbHUX PO3B’SI3KH;

- cUCTeMa Mae 3 3arajlbHUX po3B’s3KH

2 3amana QyHKIIis:

2x+1, gxwo x<0;
Y =1, N
x° =1, axmo x>0

Jocaiauts ii Ha HeMepepBHICTb.
OO0epiTh OJTHY 3 BIAMOBIICH:
- (yHKIIis € HEmEepepBHOIO Ha BCiii 006J1aCT1 CBOTO ICHYBaHHS;
-y tounti x = 0 pyHKuis Mae po3pus I poay (CKiHUeHHUH CTPUOOK);
- y Toui x = 0 (yHKIIIS Ma€e pO3pPHUB, IO YCYBAETHCS;
- (hyHKIIIs € HEBU3HAUEHOIO y TouIi X = 0

3 3HaiaiTe rpagienT QyHKUil Z y Touwi (2; 2) i mpoitrocTpyiiTe 03HaYeHHS 3a JOMIOMOTOI0 MallOHKY
Z=x"+)"
Slka BiAMOBIZb € TIPABHIILHOIO:
- TPaJIi€HT CIPSMOBAHHI Ha TOUKY MIHIMyMY;
- TPaJIieHT — IIe TIOXi/THA 3a HAPSMKOM, SIKa € JOTHYHOIO JI0 JIiHil piBHS;
- TPaIi€HT BKa3y€e HAMPSM HAHOUIBIIT MITBUIKOTO 3pOCTaHHA (PYHKIIT y JaHii TOUIT.




Maewmo 3agauy Kori:
V'=4y'+4y=0, y(0)=2, y'(0)=3.

He po3B’sa3ytoui 3a/1a4i, BU3HAUNTh, CKUIBKHU JOBUIbHUX KOHCTAHT Mae i1 po3B’SA30K.
OO0epiTh TPaBUILHY BIAOBI/b:

- PO3B’S30K 3a/1a4l HE MICTUTh JOBUIHHUX KOHCTAHT;

- PO3B’S30K 3aJ1aul MICTUTh OJIHY JIOBUIbHY KOHCTAHTY, OCKUJIbKU KOpPEHi
XapaKTePUCTHYHOTO PIBHSHHS € KPATHUMU;

- PO3B’SI30K 3aJa4i MiCTUTH ABi IOBUIBHUX KOHCTAHTU, OCKUIBKH 1€ PIBHSHHS 2-TO MOPSIKY

3aeoanns 2 — cmepeomunue. Cknaoacmocsa 3 2 3a60ans no 7 6aau Koxcne, omce, 14 éanie.

1

3acrocysasiu MeTo] JXKopaana-I'aycca, BU3HAUUTH 3aralibHUN PO3B’ 30K CUCTEMH JIHIHHHUX
anreOpaiyHuX PiBHSAHB, SIKIIO BBAXKATH, 10 BUIbHUM HEBIJOMUM € X4.

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

2x, +x, —x;+2x, =11,

3x,—2x, +x;+2x, =19.
BuzHaunTy 4acTHHHUI pO3B’SI30K 32 YMOBH, 1110 X4 = 5. Y BIJIMOBIi/II BKa3aTH CyMy BCiX
KOMIIOHEHTIB LIbOTO YaCTUHHOTO PO3B’SI3KY

[Ipu BBeeHHI B €KCILTyaTaIlit0 HOBOTO 00JaAHAHHS HOTO MPOAYKTHBHICTH MMPOTATOM
MEPIIOTO MicsIlsi pOOOTH OMKCYBalach (PyHKINIEO:

(1) =6t +4t° +3.
BusHauuTh, CKIIbKM OJIMHULL TPOAYKILIT OyJI0 BUpOOIEHO 3a MEPIINi MICSIb, SIKIIO paHilIe
1151 IPOIYKIIist HE BUPOOIISIacs

3agoannsa 3 — espucmuune. Micmumeo 1 3a60annay 10 oanie

1

3amana QyHKITIA:

x*+1

x* -1

[TpoBecTu noBHe AociHKEHHS 1€l GyHKIIT 1 MO0y MyBaTH ii rpadik.

y=1-

Bianosini Ha Bcl 3aBaHHs MOBUHHI OyTH HaBeJEH1 y BUIIISAL (aiiny, askuil Tpeda

Hajatu y Bianosigauit 6okc Ha [THC.

3aTBepKEHO Ha 3aciiaHHi Kadeapu eKOHOMIKO-MaTeMaTHIHOTO MOICITFOBAHHS

ITporoxoin Ne BIT«  » 20 p.
Ex3amenarop
K.(.-M.H., 701I. Ipuna JIEBEJIEBA

3aB. kadenporo
I.€.H., Tpod. Jlrommuna MAJIAPELLD
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Kpurepii ouinroBanus

3asoanna 1-20 piensa (diacnocmuyuni) OUiHOIOMb:

y 4 0anu KoxkHe 3 4-X 3aBJaHb, SKIIO0 MPOJEMOHCTPOBAHO 3arajibHi 3HAHHS
TEOPETUYHUX OCHOB 3 BUIIOI MAaTEMAaTHKH;

y 3 6asm, K110 3po0JIeHO MOMUJIKY TIPU OKPYTIIEHH] PEe3yJIbTaTiB O0UYHCIICHHS,

y 2 0anam, SKII0 pe3ysibTaT OOYMUCIEHb TOTO K TOPAMAKY, IO 1 MpaBHIIbHA
BI1JIIIOBI/b;

B 1 0aJ1, SKI10 BIATOBIAH 3alMCAHO, aJI¢ BOHA € XUOHOIO.

0 0auniB, SKILO 3aBJJaHHA € IOBHICTIO BIICYTHIM.

3ago0anns 2-20 piensa (cmepeomunti) OUiHIOIOMb:

y 7 0ajiB KoKHe 3 2-X 3aBJAaHb, SKIIO MPOJEMOHCTPOBAHO BMIHHS MPaBUIBHO
BUKOHYBATH OOYHCIICHHS, CTUPAIOYNCh HA OCHOBHI TEOPEMH BHUIIOI MATEeMATHKH;

y 6 0aJiB, sKI110 3p00JIEHO TOMUJIKY ITPH OKPYTJICHH] pe3yJIbTaTiB O0OUUCIICHHS;

y 5 6auiB, SKIIO pe3yabTaT 00YKCIECHb TPABUIIbHUM, ajle TPOXHU HE Ha TE MUTaHHS;

y 4 0anum, SKIIO pe3yabTaT OOYHCIEHb TOTO K MOPSIAKY, IO 1 IpaBUJIbHA
BIJTIOBIJIb;

y 3 0ajm, SKII0 MPaBUIILHO PO3B’SA3aHO JIMIIIE MOJIOBUHY 3aBJaHHS;

y 2 0aam, SKIIO PO3B’sI3aHO JIMIIE MOJOBUHY 3aBAaHHs, ajieé 3p00JICHO MOMUIIKY
IIPU OKPYTJICHHI;

B 1 0aJ1, SKII10 BIANOBIAE 3aIMCAHO, aJie BOHA € XUOHOIO.

0 0aniB, SKIIO 3aBJIaHHS € TIOBHICTIO BIJICYTHIM.

3agoanna 3-20 pieHa (egpucmuune) OUIHIOIOMb:

y 10 6aniB, sKI10 PIICHHS MOCTABICHOTO 3aB/IaHHS XapaKTEPU3Y€EThCSI TBOPUUM
BUKOPUCTAHHAM TEOPETHYHOTO MaTepialy, JIOTIYHOI MPaBUIBHICTIO, YITKICTIO,
OOTpYHTOBAHICTIO BHUCHOBKIB, palllOHaJIbHICTIO. be3noraHHO BHKOHAHE 3aBAaHHS B
poOOTI CYNPOBOIKYETHCS JIEMOHCTPALIEI0 MOTIUOJEHUX 3HAaHb AWCIUIUIIHM, IO
BIIMOBIJJTa€ HAOyTUM KOMIETEHTHOCTSM IIIOJI0 OI[IHIOBAHHS BIACTUBOCTEH (yHKIII
OJIHIET 3MIHHOI;

y 9 6auiB, SIKII0 HABEICHO JIOTTYHO MPABUJIbHY MOCIIIOBHICT KPOKIB PO3B’SI3aHHS
3anayi. OGIPyHTOBAHO OKpEMI KIJIFOUOBI MOMEHTH PO3B’sA3aHHs. BUKOHaHO aHAIII3 11010
oOTpyHTYBaHHsI BUKOpucTaHuxX ¢opmysi. MoxiauBa 1 Herpyba momuika abo Omucka B
OOYHUCIICHHSX, SKI HE BIUIMBAIOTh HA TNPABWIBHICTH MMOAAJIBIIOTO PO3B’S3aHHS 1
IHTEpHpETallilo pe3yJIbTaTIB;

y 8 6auiB, K110 HABEICHO JIOT1YHO MPABUJILHY MOCIIIOBHICTD KPOKIB PO3B’sI3aHHS
3amayi. OOTPYHTOBAHO OKpEMi KJIIOYOBI MOMEHTH pO3B’si3aHHA. Martote wmicue 1-2
HErpyoux MOMUIKA a00 OMUCKU B OOUMCIICHHSX, SIKI HE BIUIMBAIOTh HA MPABUIIBHICTD
MOJIAJILIIIOTO PO3B’I3aHHS;

y 7 6aiB, K10 MTPaBUILHO BUKOPHUCTAHO MATEMAaTUYHY TEPMIHOJIOTIIO Ta OCHOBHI
KPOKM BHKOPUCTaHHsS aJrOpuTMy JOCHIIKEHHS, HaBelAeHI HeoOxiaHi dopmynu;
OOTPYHTOBAHO OKpeMi KJIFOUOBI MOMEHTH PO3B’s3aHHS, ajie¢ HE HABEJEHO BC1 HEOOXiTHI
MOSICHEHHST;
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y 6 0ajiB, KO 3aBJaHHS B OCHOBHOMY BHMKOHaHe, aje 0e3 oOrpyHTyBaHb 1 3
0OYHUCITIOBAILHUMHU TTOMUJIKaMu. HeMae TiymaueHHs pe3ynbTary;

y 5 0auiB, SKUI0 3aBAaHHS PO3B’A3aHO JIMIIIE YACTKOBO, BUKOPUCTAHO OCHOBHUM
MaTeMaTUYHUN THCTPYMEHTapid 3 MOMWIKAMU, 110 BIUTUHYJIMA HA TPOIEC MPABUILHOTO
PO3B’sI3aHHS 3a]1a4i;

y 4 O0anam, SKIIO 3aBAAaHHA pO3B’SI3aHO JIMIIE YAaCTKOBO 3 IMOYAaTKOBUMU
MPaBUJILHUMU MIPKYBAHHSIMHU IIOJI0 QJITOPUTMY JOCIHIJKEHHS, aje € MOMUIKH, IO
CYTTEBO BIUIMHYJIM Ha MPOIIEC MPABUILHOTO PO3B’sI3aHHS 3a/1aul 1 MPU3BEJIH JO XUOHOT
1HTepHpeTalii pe3yabTaTiB;

y 3 0aau, SKIIO pO3MOYAaTO BUKOHAHHS 3aBJAaHHS, BUKOPHUCTAHO TEOPETUYHUU
Marepiall Ha PiBHI OCHOBHUX O3Ha4€Hb, 0OPAHO Ta 3alMCaHO MPaBWIbHI HOPMYIH JJIst
pO3paxyHKIB, aj€ HE HABEJAEHO PE3yJbTAaT iX 3aCTOCYBaHHA a00 JOMYIICHO JIOTI4YHY
MTOMUJIKY, IO MPHU3BENA JI0 MPUHILIMIIOBO HEBIPHOTO PO3B’SI3KY;

y 2 0anm, SKIIO 3aBJAaHHS B LIJIOMY HE BUKOHAHE, aje € MiAXIJ A0 Uil Moro
BUKOHAHHS (HaBEeJCHO JeKiabka BIpHUX (popMyn abo mpoBejeHI AesKl eleMeHTapH1
obuuncnieHHs pparMeHTIB 3aB/IaHH).

B 1 0aJ, K110 3anucaHa JIMIIE BUXiHA YMOBA.

0 0aJiB, SIKIIIO 3aB/IaHHS € TIOBHICTIO BIJICYTHIM.
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