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PoGouy nporpama ciinagena wa ocmosi OCBITHLO-NPO(ECIHHOT  11porpamu
NIArOTOBKK Gakalaspa raysi suan, |8 BupoGnunuiso ra_ rexnosnorii, cneniainiocti
181 Xapuosi TexuoJioriy, satsep/ukenol Buenoio Pajoo 3YHY (iporokosn NelO gij
23.06.2023 poky).

Pobouy Hporpamy ciiiaB goneHT Kade/ipu IprKIaIHOT MATCMATHKH,
KA TeXH. Hayk, Isan HOBOCA)|

Poboua nporpama 3ATBCP/UKCHA Ha 3achlanii Kaejpu HPHKIA/II0T MATEMATHKH,
poTokoa Ne 1 B 28 cepuns 2023 p.
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«Buma maremarnka»
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2. Mera i 3aB/anist BHBUCHHS AHCIUIITHNT «BHia MaremMarnka
2.1. Mera BUBUCHHS AMCHMILTIHN
Vet perui «BHo MaTteMaTHKay € O3HAHOMACHHS 3 OCHOBAMH MAaTEMATHYHOTO anapary

[H(OPMALIHOT USALHOCTI, HEOOX MO0 Ul 3C10CY BaHs B HPO(eclitniii cepl MsIbHOCTI.

[Iporpama 1a TCMATHUYHMI 114N HANPABACHI HA (AMOOKE T4 IPYHTOBHC BHBHCHHSA OCHOB BHILOI
MATEMATHKK.  PO3BUTOK  JIOTIMHOIO — MMCJACHHS  CTYACHTIB. Ll AncuMniaina — BIAHOCHTBLES A0
3araibHOOCEITHIX (DYHAAMCHTAILHIX AMCUAILLIH, SKI QOPMYIOTH CBITOIIISA MAHOYTHIX CrICLUIAMICTIB,

OBONO/LIHHS  KYpPCOM MOBHHIO BHPOOHTH Y CTYACHTIB HABHKH [PAKTHYHOIO BHKOPHCTAHKS
MATEMATHYLIX MeTOLB, POpMYIT Ta Tad1iith B 1IPOLECT PO3B A 3aHHS IPHKIAAHUX 3a1a4.

BHBUCHIG AMCUHIUITN 1epe10adac HasBHICTL CHCTEMATHYHHX 3HALL, WCCHPAMOBAHOL POOOTH
HA BHBUCHIM  IH(DOPMAIIITIOT JITEPATYpi, akiHBIOi pOOOTH HA JICKIIAX | NPAKTHYHIN 3AHATIAN.
CaMOCTIHHOT POOOTH Ta BUKOHAHHS IHANBULYA/ILHIX 3AB1AHD.

2.2, 3asaanusi BUBMCHHSI AMCUMIINN

DopmyBalHs Y CIYACHTIB CHCTCMI TCOPCTHUHIN  3ILlD, ncn().\i,'mu\ AU PO3ETS3YBaHKA
FCOPCTHUUHNX | MPAKTHUYHIX  3a/ad 00poOKI  1HOPMATUHIHHN  HOTOKIB, t?upo(m!'u HABHUKH
AT OO OC L eH IPHKAQINX 3a4a4 B Cepl Xapuosol 1CXHOAONT 14 NPOAOBOALMOT
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OesieKil

['0NOBHUM  3aBJAHHAM  J(MCUMILIHK  «Buu@  MalCMaluKa» € BHBUCHHA  3al WIbHHAX
3AKOHOMIPHOCTEN Ta 3B 313Ky MIZK PI3HUMM BEJIMUMHAMM 1 X 3aCTOCYBAHHS B PI3HOIO POAY HPUKIALHMX
JIOCIIKEHHSX .

IlpoBe/ieHHst @K moiasrac B TOMY, 100 O3HAHOMIITH CTYJAEHTIB 3 OCHOBHHMH [THTAHHSIMH
Kypey «Buuia marematuka». Ilpn 1p0My 0OCHOBHA yBara 3BEPTACTLCs HA HEOOXIIHICTL BUKOPHCTAHHS
TeOPIT B MOAAIbILIH NPAKTHYHIN (axoBiil AUsIbHOCTI.

SUBLLUIIL HPOBCACHHS  ACKLITT  [IOASAral0Th Y BUKIQACHHI CTYJACHTaM, Y BLUIOBLAHOCTL 3
NPOrpamMolo  1a  poOOUMM  IJIAHOM  K/IIOYOBHX [IOHSTL, METOAIB 1 3ac00iB  BHUIOT MATEMATHKH.
CchopmyBarTi y CTYACHTIB LLIICHY CHCTEMY 1COPETHYHIX 3HAHD 3 LHCLHIITHE «BHLLE MaTeNaTHRaY.

OCHOBHUM 3aBAAHHAM [POBEACHHS [PAKTHUINX 3AUsiTL € [11O0KE 3ACBOCHS T SAKPITIICH S
TEOPETHUHUX 3HAHb, OTPUMAHUX HA NeKUisX. [IPOBEACHHs NPAKTHUHIX 3AHA T 1EPE0AUAC BUPOOJICHHS
Y CTYIACHTIB HABMKIB MATEMATHUIINX NPUKILTHNX [HTAHL: NEPEKIAL PeabHOT 3/1aU1 HA a/(CKBATHY
MATEMATHUHY  MOBY.  BUGID  ONTHMATLHOIO  NMCTOLY  AOCALUKCHIs,  IHTCPAPCTaIs  Pe3yibTary
JOCHUGKCHHA  1d OLIHKA OO TOYHOCT, (OpMYBATH HABMUKHM JOBEACHHS PO3B s3aHHS 3aaul 10
KIHLEBOTO Pe3yIbTarTy - 4ncaa, rpadika, TOUHOro SIKICHOr0 BHCHOBKY 1 T./1., 3dCTOCOBYIOUH [IPH LLOMY
00unCmoBaIbLHI  3ac00m,  tabunui, A0BLAHHKN,  (POPMYBATH  YMIHHA  CAMOCTIIHO pPO3OHpaTHCH Y
MATEMAaTUUHOMY AMapaTi, SIKHH 3aCTOCOBYETLCS Y JITEPATYPI 31 CHELIAILHOCTI] PO3BUBATH AHATITHYHE
MHC/ICHHS, BUXOBYBATH Yy CTYAEHTIB NPUKIAAHY MATEMaTHUHY KyJIbTypy. HEOOXIAHY IHTYTUWIIO T4
EPYANLIIO Y IHITAHIBIX  3ACTOCYBAHHS MATCMATHKIL BMIHHS BHKOPHCTOBYBATH OTPHMAHI 3HAHHS B
MOLUILUIONY U1 (PAXOBHX 1OCHIIKEHL

2.3. HaijimenyBaHHsi Ta OHHMC KOMIETCHTHOCTEH, (POPMYBaHIis
l\‘O’l'pllX'Sll()Q'jllC‘l‘\(' BUBYCHHA ,’lllCllllllJlillllZ
31aTHICTb NPOBEACHHS JL0CIUKEHDb HA BLLOBIIHOMY PIBHI
—  3HaHHs 1 PO3YMIHHSA NPCAMCTHOT 001acTi Ta NPOQCeCiitOT
JUSUILHOCTI.

2.4. llepe)xyMOBH /LISt BUBYEHHS JIHCIMILIiH N
baszosl 3uanist Ta BMiHHA 130 anreOpu T NOUATKIB AHAII3Y: FEOMCTPIT 1H(OPMATHKIL,

2.5. [llporpamui pe3yiibrarH HaBuaHHs
—  31aTHICTL NPOCKTYBATH HOBI a00 MOACPHIZYBATH J1IOMI
BHPOOHHITBA (BHPOOHHUI AIbHML).




1. Ilporpama HaBYAJIBHOI TUCHUILTIHN «Buina maTemaTuka»
| - cemecTp

3micmosuit modynw 1. Enemenmu niniitnoi i 6ekmopnoi anzeopu ma ananimuyHoi 2ceomempii
Tema 1. Enemenmu meopii 6u3HauHuKie
Beryn. CrpykTypa Kypcy BHIOI MareMaTHKA. MeTOAWYHI BKA3iBKH 1O BHUBUYEHHS KypCy BHIIOL
MareMatuku. O6uncnenns BuznadyHukiB I Ta I mopsiaky ta ix BmactuBocTi. [ToHATTS Tpo MiHOpH Ta
anreOpaiuHi JonoBHeHHs. Po3kiian BU3HAUHMKA 32 €IeMEHTaMU WOro cTpiuku (ctoBmynka). [ToHATTS
PO BU3HAYHUKHU BUIINX MOPSAIKIB Ta 1X OOUHCICHHS.

Tema 2. Mampuui i 3a0a4i onmumanbHo20 NiAAHY8AHH
Busnauenns marpui, ix Buau. ii Hag marpuisivu. ObepHeHna MaTpuis Ta i1 3HaXo KeHHs. [IoHATTS
PO paHT MaTPHIli Ta HOoro oOuYuciIeHHs . EKoHOMIYHI 3a7a4i 3 BUKOPUCTAHHSAM TE€OPil MaTPHIIb.

Tema 3. 3azanvha meopin cucmem NiHIUHUX an2eOpaiyHux PiGHAHb

Cucremu niHIHHEX piBHSAHB Ta X po3B's3ku. [IpaBmiio Kpamepa. Merox 'aycca ta XKopnana-I'aycca.
Matpuynuii crocid po3B'si3yBaHHS CHCTEM JIHIHHUX anreOpaidyHux piBHSAHB. JlochimkeHHs cucTeM
JTiHIHHUX anrebpaiuHuX piBHAHb Ha cyMmicHicTh. Teopema Kponekepa-Kanemti. OgHopigHi cuctemMu
JiHIAHUX piBHAHb. MaTpuuHa Mmonenb JIeoHTheBa MiKramay3eBoro OanaHcy. 3agada 3HAXOKEHHS
BUTpPAT CHPOBHHH, TIAJINBA Ta TPYIOBUX pecypciB. Moienb piBHOBKHKX ITiH.

Tema 4. Memoou ma mooeni 6ekmopHoi anzeopu

Buam cuctem KoopAauHAT Ha TUIONIUHI 1 B mpocTopi. Bignane Mixk n1Boma Toukamu. [Toain Bigpizka B
3amanomy BigHomeHHI. [loHsaTTs Bekropa. Ilpoekiis BekTopa Ha Bich Ta 1i BiacTUBOCTI. Po3kian
BEKTOpa Ha KOMIOHEHTH. Jlii HaJl BEKTOpaMH, 3aJIaHUMHK B KOOpAUHATHIN Popmi. CkasipHMiA ,Z[O6yTOK
BEKTOpiB Ta #oro BiactuBocTi. KyT Mk JBOMa BEKTOpaMU. YMOBH TMapalelbHOCTI 1
NEPIEHINKYJIIPHOCTI BeKTOPIB. JIiHIIHA 3aJeXHICTh 1 HE3aJIeKHICTh BeKTOpiB. [IpocTip ToBapiB Ta
BeKTop miH. JIiHiIifHa MO/IeTh MI>KHAPOTHOT TOPTIBII.

Tema 5. Memoou i1 modeni ananimuyunoi 2ceomempii

PiBHsAHHS mpsiMOi 3 KyTOBMM Koe(imieHTOM. PiBHSHHSA B’A3KM mNpsiMuX. PIBHAHHSA mpsMoi, 110
IPOXOIUTh dYepe3 JABl 3anaHl Toukd. KyT MiDK JgBoMa OpsIMUMH. YMOBHM napajieinbHocTi 1
NEepIEHIUKYJISAPHOCT] NPSAMUX. 3arajbHe piBHAHHS NMpsAMOi Ta i 1ociiikeHHs. PIBHAHHS IUIOIIUHH,
10 TIPOXOJIUTH Yepe3 3aJlaHy TOUKY, IePIEeHANKYIISIPHO 0 BEKTOpA. 3arajibHe PiBHSHHS TUIOIIUHH Ta
foro nocmimkeHHs. Ky Mixk ABoMa rutonMHamMu, Y MOBH NapalieNIbHOCTI 1 HEPIEHAMKYISIPHOCTI TUTOLIHH.
PiBHsHHS mipsiMoi B mpoctopi. Mozens piBHOBarM pUHKY. Mojenb piBHOBaru JOXOJIB 1 30UTKIB
KommaHii. Touku piBHOBaru, o6aacti npuOyTKiB 1 30UTKIB. bro/pkeTHI MHOKHMHM 1 JTiHIT OF0/PKETHUX
O0OMEKEHB.

Tema 6. Kpuei opyzo0zo nopsaoxy

[ToHATTS Npo KaHOHIYHI JiHIi Apyroro nopsnaky. KaHOHIYHI piBHSHHS Koja, efirca, rinepOonu i
napabonu. JlocmimkeHHss Gopmu JiHIA Apyroro mopsaky. Mozenb piBHOBarw JOXOJIB 1 30WTKIB.
3HaxOKEHHs TOUKH PIBHOBAru Ta objacteil mpuOyTKiB 1 30UTKIB.

Tema 7. Konuyenmyanvni acnekmu mamemamu4Ho20 MoOea1t06aHHA eKOHOMIYHUX NPOUECIE
[Tpuntunu ta eranu MoOyAOBH €KOHOMIKO-MaTeMaTUYHUX Mojenei. [locranoBka 3amay JiHIHHOTO
nporpamyBaHHs. [ToOy1oBa MaTeMaTHUHOT MOJIENI 3a/1a4i PO pallioHAIbHE BUKOPUCTAHHS PECYpCIB.
[ToOynoBa MaTeMaTH4HO1T MOJIeJ TpaHCHIOPTHOI 3aa4l. OCHOBHA 3a/1a4a JiHiifHOro mporpamyBaHHs 1
(3 oOmexeHHAMHU piBHOCTSIMH). OCHOBHA 3aj1aua JIIHIKHOTO MpOrpaMyBaHHsA 2 (3 OOMEXEHHIMHU
HepiBHOCTAMU). ['padpiunuii MeTo po3B’si3yBaHHs 3a/a4 JIHIHOTO MPOrpaMyBaHHS.

Tema 8. Cumniexc-memoo po3e’a3yeanns 3a0ay JAiHilIHO20 NPOZPAMYBAHHSA

Kanoniuna ¢opma 3anay miHiiiHoro mporpamysaHHs. [lo0ynoBa moyaTKOBOI CHUMIUIEKC-TaOMMIN 1
npaBuiia peasnizauii CUMIUIEKCHOro mMetony. KpuTepiit onTUManbHOCTI OMOPHOTO TUIAHY CHUMILIEKC-
TaOJIUII.



3micToBuii Moayab 2. MaTeMaTH4YHUI aHaJi3 GyHKUIT oaHi€l 3MiHHOT

Tema 9. I'panuyi ma ix 3acmocysants 6 eKOHOMIYi

AbcomoTHa BenMuMHa yKcia Ta 11 BaactuBicTh. Okin Touku. [lousaTTs ¢yHKHii Ta ii BIACTUBOCTI.
Knacudikamis ¢pynkmii. [IoHATTS rpaHuili 4ucioBoi nocaiqoBHOCTI. [IoHATTS ipo rpanuili GyHKIT B
touri. OgHOCTOpOHHI rpaHuni. OCHOBHI TEOpPEMHU NPO TPAHUI YHCIOBHX IOCIIJOBHOCTEH Ta
¢dbynkmi. [[Bi Bu3HayHi rpanuni. HenepepBHicTs ¢yHkii B Tour. Knacudikaiiis TOYOK pO3pHBY.
BrnactuBocti HenepepBHUX GyHKLIN Ha BiaApi3Ky. [laByTHHHA MO/eNb pUHKY. 3a1a4i PO PO3PAXYHKU
PEHTH Ta ToramieHHs oopry. BukopucraHHs MoKa3HUKOBOI (YHKIIII TPH OOYMCIICHHI HENePEPBHUX
BiJICOTKIB.

Tema 10. I' panuunuii ananiz eKonomiunux npoyecie

Busznadyenns nmoxigaHoi ¢pyHkii B Toulli. EKOHOMiYHMIA, TEOMETPUYHHUI Ta MEXaHIYHUMA 3MICT MTOX1THOI.
MapxuHaTBHUNA aHaJi3: MapKUHAJIBHI BapTOCTi, A0X0aAu Ta npuOyTku. [IpaBuna audepenuiroBants
cymu, n00yTKy 1 yactku ynkiii. [loxigai enementapaux ¢yHkmii. Tabmuus noximaux. IToximaa
ckinagHoi Qynkuii. IToxinni Bummx nopsakiB. OcHOBHI TeopeMu mpo audepeHuiioBani (QyHKII.
Hudepenuian ¢yHKIiT Ta HOT0O 3aCTOCYBaHHS.

Tema 11. Jlocnioxncennn ghpynxuii

YMoBHu 3pocTanHs 1 cmaganHs ¢yHkuii. HeoOXimHi Ta moctaTHi YMOBH eKcTpemMyMy. HaiiGinbmie i
HaliMeHIle 3Ha4eHHs (PyHKLIH Ha BiApi3Ky. BumykiicTs 1 BruyTicts rpadika ¢ynkuid. Heobxiana 1
JIOCTaTHA YMOBa ICHYBaHHS TOYKM meperuHy rpacdika ¢yskmii. IloBHe mocmimkeHHs ¢QyHKHii Ta
noOyoBa rpadika.

Tema 12. 3acmocysanus memooie ougepenuianbHo2o YucieHHsA 6 eKOHOMIUL,
3acTocyBaHHS €JaCTUYHOCTI B €KOHOMIYHOMY aHaii3i. 3acTOCYBaHHs HOX1JHOI IpU PO3B’sA3yBaHHI
eKOHOMIYHUX 3a1a4d. Onrumizaniiiai 3aaadi.

II — cemecTp

3micToBuii Moay/b 3. ®yHKLIT 6araTb0X 3MiHHHX
Tema 13. @ynkuyia 6azamvox 3minHUXx
ExoHoMIYHI 3aj1a4l, sIK1 IPUBOJATH 1O MOHATTS PyHKILIH 6arathox 3MiHHUX. DyHK11g Kob0a-/lyrnaca,
piBHstHHA Dimepa. BusHauenns QyHKIil ABOX 3MiHHUX Ta ii rpadiune 300pakeHHs. [ToHATTS po miHii
piBHA. ['panuis QyHkuii 6ararbox 3MiHHUX. HenepepBHICTh QyHKIIII.

Tema 14. Exkcmpemym pynkuyii 6azamoox 3miHHux

YactunHi noxigHi 1-ro ta 2-ro nopsaaky. [loBuuit audepenuian. I'pagient ¢yskiii. ExkoHOMIuHMHA
3MICT YaCTUHHUX NoXiaHuX. Enactuunicts pyHK1IT 6aratbox 3MiHHUX. EkcTpemyM ¢QyHKIIT Oaratbox
3MiHHUX. HeoOXinHi Ta JOCTaTHI yMOBH EKCTpeMyMy. YMOBHHUI ekcTpeMyM (yHKIT OaraTbox
3MIHHUX. 3aCTOCYBaHHsS YaCTHHHUX TMOXIIHMX B 3a7a4yax EKOHOMIKM: ONTHMI3allis BUTpAT Ta
npuOyTKiB BUPOOHHUIITBA.

Tema 15. Ilo6yooea emnipuunux gpopmyn
[TobymoBa emmipuuHux (GopMys METOIOM HalMeHIHX KBajpaTiB. [lapabomiuna Ta rinmepOomiyHa
3aIeXKHICTh. 3aCTOCYBaHHS METOIy HaWMEHIIINX KBaJPaTiB MPHU PO3B’SI3yBaHHI EKOHOMIYHHX 33]1a4.

Tema 16. Henininuni onmumizauiitni mooeni eKOHOMIUHUX CUCHIEM

3HaxOKEHHs PO3B’SA3KIB 3a/lad MaTeMaTHMYHOI'O MPOrpaMyBaHHs JJIs JiHIMHOI 1inboBOi QyHKIIT 1
HEJIHIHHOT CUCTEMHU 00MEeXeHb. 3HaXOKCHHS PO3B’A3KIB 3a7a4 MAaTEMaTUYHOTO MPOTPaMyBaHHS JIJIs
HEJNIHIAHOT 1UTboBOT (PyHKIIT 1 JiHIHHOI cucTeMu oOMmexxeHb. Metop Jlarpanxka Juist po3B’si3yBaHHS
HEJTIHIHHUX 33]1a4 MAaTeMaTHIHOTO MMPOTpaMyBaHHS.



3micToBuii MoayJib 4. IHTerpajibHe YHCIEHHS
Tema 17. Heeuznauenuit inmezpan
[TepBicHa ¢yHKIisS Ta i BracTuBicTh. HeBW3HaueHW i1HTErpajd Ta WOro BIACTHUBOCTI. TaOmmils
HEBU3HAUYEHUX IHTETpajiB. MeToau iHTerpyBaHHA. 3HAXOKEHHS BUTPAT Ta MPUOYTKIB BUPOOHUIITBA
3a IXHIMH MapKHUHAJIbHUMHU 3HAYCHHSIMH.

Tema 18. Inmezpysanns payionanvhux opooie
[TonsaTTs pamioHanbHOTO APoOy. [HTErpyBaHHS HAWIPOCTIMIMX palliOHATBHUX JApo0iB. IHTErpyBaHHS
MPaBUJILHUX PalliOHATBLHUX JPOoO0iB. [HTErpyBaHHS HEMPABWIBHUX paIliOHATBHUX JIPOOIB.

Tema 19. Inmezpysannn mpuzonomempuyHux ma ippauioHaIbHuX QyHKuin

[HTerpyBaHHs TPUTOHOMETPUYHMX (YHKUIA. [HTEerpyBaHHsS HaAMMNPOCTIIMX 1ppaliOHAIBLHOCTEH.
TpuronomeTpuyHi migCTaHOBKHU. [IOHATTS Mpo HEBU3HAUYEHUH IHTErpai, 110 HE Ma€ NEPBICHUX B
CJIEMEHTAPHUX (PYHKIIISX.

Tema 20. Buznauenuit inmezpan ma memoou o020 004UC/1eHHA

3amaya mpo o00'eM BHUPOOHMIITBA 13 3MIHHOIO NPOAYKTHBHICTIO mpami. 3ajada Mpo IUIOLLY
KpUBOJiHIiHOT Tpanemii. [loHATTS BW3HAueHOro IHTETpajla Ta WOTO0 BIACTHBOCTI. 3B'I30K
HEBU3HaueHoro i1 Bu3HaueHoro iHTerpaniB. ®opmyrna Heiorona-JleitOnina. Metoau oOuYMCIEHHS
BU3Ha4YeHUX iHTerpaiiB. HemmacHi iHTerpamm ta ix 3Haxo/keHHs. IHterpan Ilyaccona. @yHkis
Jlamnaca Ta il BAKOPUCTaHHS B CTATUCTUYHUX JTOCIIPKCHHSX.

Tema 21. Exonomiuni ma zeomempuuti 3acmocy8anHsa 6U3HAYEHUX iHmezpaie

OO0uncneHHs IO IIOCKUX (iryp Ta 06'eMiB Tij oOepTaHHs. 3aCTOCYBaHHS BU3HAUCHHUX IHTETPAJIiB
IIPU PO3B’A3yBaHHI €EKOHOMIUHUX 33]1a4: a) B IMHAMIYHUX Iporecax; 0) y piHaHCOBUX 3a/1ayax. 3agadi
npo BHUTpaTd, A0XiJ, npuOyTtok. OmiHKa CTynmeHs HEpPIBHOMIPHOCTI pPO3MOAUTY JOXOMIB Ta
npuOyTKOBOTO MOIATKy HACETICHHSI.

3microBuii Moayb 5. EkoHomiuna qunamika Ta ii MmoaenoBanns. Paaun
Tema 22. Jlughepenuianvhi pienannsn I-20 nopsaoxy
OCHOBHI MOHATTA Npo JudepeHIianbHl piBHAHHA Ta iX po3B's3ku. 3anaui Komi. udepenuianbhi
PIBHSIHHS 3 BIIOKpeMJIEHUMH 3MIHHUMU. JIiH1HHI nudepeniianbHi piBHAHHS 1-ro nopsaaky. OnHopiaH1
mudepeHiianpHi piBHIHHI. EKOHOMIUHI 3a1a4i, SKi MIPUBOIATE 10 AU(depeHIlialbHUX PIBHAHD: 3a/1a4a
PO HarpOMaJPKEHHS KariTaty; 3aja4a mpo pyx (GOHIIB; 3a7a4a Mpo peKiamy.

Tema 23. Jliniani oughepenyianvui I1-20 nopaoxy 3 nocmitinumu Koegpiuicnmamu

[ToHsATTS Mpo JiHIMHI OJHOPIIHI Ta HEOTHOPINHI AudepeHianbHi piBHSIHHA [I-ro mopsaky. OcHOBHI
TEOpEMHU IMpO poO3B'A3KM JudepeHuianbHuX piBHAHb II-ro mopsaky. 3amadya Komn s
nudepeHianbHuX piBHAHB I1-ro mopsaaky. [ToHATTS npo KoMmIuIeKkcH1 yncna. Po3B's3yBaHHs JiHIHHUX
OJIHOPITHUX Ta HEOJHOPIAHMX JAudepeHIianbHUX piBHSAHL [[-ro mopsinky 3 mocTiHHUMU
koedinientamu. lunamiuna monens KeitHca. Monens neMorpagiqyHoro mporecy.

Tema 24. Hucnogi paou ma ix 30ixcHicmo

[ToHATTS ynCIOBUX psiiiB. 301KHICTh YUCIOBUX pAAIB. Psan reomerpuynoi nporpecii. ['apMoHiuHMi
psn. HeoOxinHa Ta 1ocTaTHI yMOBHU 301KHOCTI YMCIOBHX PsijliB. BUKOpUCTaHHS psALy reOMEeTpUYHOT
nporpecii B mojeni Keitaca. [Tonstts mpo 3nako3MinHi psaau. O3naka JleibHira.

Tema 25. Cmenenesi paou

[TonsTTst po GyHKIIOHATBHI pAAM Ta 1X 301kHICTh. [IoHATTS Tipo cTeneneBuit psin. Teopema Aberns.
[Tounenne nudepeHiiOBaHHSA 1 IHTEIpYBaHHS CTemneHeBoro psnay. Psnm Maxnopena ta Teiopa.
Posknag enementapHux ¢GyHKUIA B creneHeBl psau. Habmmkene oO4mclieHHs 3Ha4YeHb (DyHKIII.
Habmmxene obuncneHHs BU3HaYeHUX 1HTerpaiiB. [Ipukianu 3acTocyBaHHS CTENICHEBUX PSIIB.



2. CTpyKTypa 3a/1iK0BUX KPEeIUTIB 3 TUCHUILIIHN «Buia MmaTreMaTuka
AeHHa ¢GopMa HABYAHHS

Crpykrypa I 3a1ik0BOro kpeaurty

Kinekictes rogun

Tema Jexuii pakTuyni IPC Tpeninr, CPC KonTpoashi
3aHATTH KIII3 3axoau
3microBuii MoayJb 1. EnemenTH JIiHilHOI | BeKTOPHOI a/1re0pyu Ta aHAJITHYHOI reomMeTpil
Tema 1. EnxemenTu Teopii 9 9 1
BHU3HAYHUKIB
Tema 2. Marputii i 3a1a4i 9 9 2
ONTHMAJILHOTO TUTAHYBAHHS
Tema 3. 3aranbHa Teopis CHCTEM 4 9 3
JIHIMHKUX anreOpaidyHuX PiBHIHb
Tema 4. Metoau ta Mozaei 9 9 1
BEKTOPHOI anredpu
- IloTroune

Tema 5. MeToau Ta moneni 2 5

. . 2 2 4 | onuTyBaHHA
aHAIITUYHOI reoMeTpii
Tema 6. Kpusi gpyroro nopsaky 2 2 1
Tema 7. KonnentyasbHi acliekTu
MaTeMaTUYHOT'O MOJICJTFOBAHHS 4 4 7
€KOHOMIYHHUX MPOIIECIB
Tema 8. Cumiuiekc-mMeTosn
PO3B’sI3yBaHHS 3aj1a4 JiHIIHOTO 2 2 1
porpaMyBaHHS

3micToBuii Moay/b 2. MaTeMaTH4YHUI aHaJi3 GyHKUIT oaHi€l 3MiHHOT
Tema 9. I'panui Ta ix 4 4 7
3aCTOCYBAaHHSI B €KOHOMIII1
Tema 10. I'pannynwmii aHami3 2 2 5
€KOHOMIYHUX MIPOIIECIB [ToToune
- 1 3

Tema 11. Jlocnimxennast GyHKIi 2 2 3 | onuTyBaHHA
Tema 12. 3acTocyBaHHS METOIB
TUu(epeHIiabHOTO YHCIEHHS B 2 4 2
E€KOHOMIII




Crpykrypa Il 3a71iKk0BOr0 KpeauTy

Kinexicte ronua

Tema " i i i
e Jexuii pakTHuHi IPC Tpeninr, CPC KonTtpoabhni
3aHATTH KIII3 3axoau
3micToBuii Moy b 3. @yHKIIIT 6araTboX 3MiHHHX
Tema 13. @yHkIis 6araThox 9 9 1
3MIHHUX
Tema 14. ExctpemyM GyHKITIT 9 9 3
0aratbOX 3MIHHUX
- [ToToune
Tema 15. ITobyaoBa emMmipuIHUX 1 2
2 2 1 | onuTyBaHHA
hopmyr
Tema 16. Heniniitai
onTHMI3aIiiHI MoeTi 2 2 )
€KOHOMIYHUX CUCTEM
3micToBuii MoayJib 4. IHTerpajibHe YHCIeHHSA
Tema 17. HeBu3naueHuii interpain 2 2 2
Tema 18. [nTerpyBanHus 2 2 1
patioHaIbHUX Apo0iB
Tema 19. InterpyBanns
TPUTOHOMETPUYHHUX Ta 2 4 2
. . . [Toroune
ippalioHaJIbHUX (PYHKIIIH 1 3
- OIUTYBAHHS
Tema 20. Buznauenuii inTerpan 9 9 9
Ta METOJH MOro 00YNCIIeHHS
Tema 21. ExonomiuHi Ta
reOMETPUYHI 3aCTOCYBAHHS 4 2 4

BH3HAYCHUX IHTETPATIB

3MmicToBuii MOIYJIb 5.

ExonoMiuna fuHamika Ta ii MoaeaoBanus. Paau

Tema 22. JludepenuianbHi

. 4 2 2
piBHsHHA [-r0 mopsaky
Tema 23. JliniiiHi
mudepenuianbhi [I-ro mopsaky 3 2 2 5 3 1 [HoToune
NOCTIMHUMU KOe(illiEHTaMU OIUTYBAHHS
Tema 24. Yucosi psy Ta ix 9
301KHICTh
Tema 25. CreneHesi psaau 2 4 4
Beboro 60 60 7 16 67




3aouna popma HaBUAHHA

KinekicTs roguu

Tema MpakTuyui

Jexmuii CPC
3aAHATTA

3micToBuii MoayJib 1. EneMeHTH JIiHiiHOT | BeKTOPHOI ajire0pu Ta aHAJITHYHOI reoMeTpii

Tema 1. EnemenTn Teopii BU3HaYHUKIB 3
Tema 2. Matpui 1 3a1a4i ONTUMAIBHOTO TUIAHYBaHHS 4
Tema 3. 3aranbHa TeOpist CUCTEM JIHIHHUX alreOpaiuHux 10
pIBHSIHB
Tema 4. MeTtou Ta MOIeIli BEKTOPHOI alreOpu 2
Tema 5. MeToau Ta MOAETi aHATITUYHOT TeOMETPii 4 2 11
Tewma 6. Kpusi npyroro nopsiiaky 3
Tema 7. KonuenTyasnabHi aClIeKTH MaTeMaTHYHOTO 17
MO/ICJIFOBAHHSI eKOHOMIUYHHUX MPOIIECIB
Tema 8. Cumiiekc-MeTo 1 po3B’A3yBaHHS 3a/1a4 4
JTIHIHHOTO MpOrpamMyBaHHs
3micToBuii Moayb 2. MaTeMaTH4YHUI aHaJi3 GyHKUIT oaHiel 3MiHHOT
Tema 9. I'panuni Ta X 3aCTOCYBaHHS B €KOHOMIIII 18
Tema 10. I'pannynHmii aHAJI3 EKOHOMIYHUX MIPOIIECIB 12
Tema 11. locnimxeHHst pyHKii 4 1 7
Tema 12. 3actocyBaHHS ~ METOAIB  Au(epeHIIaIbHOTO 5
YHCJICHHS B €KOHOMIII
3micToBuii Moay/b 3. ®yHKUIT 6araTb0X 3MiHHHX
Tema 13. @yHkiist 6araTbox 3MiHHHX 2
Tema 14. ExctpemyM ¢yHKIIii 6araTb0X 3MiHHUX 10
Tema 15. [ToGynoBa emmipuyHuX Hopmy 2 1 4
Tema 16. HeniniitHi onTuMizaniiHi Moei eKOHOMIYHHX 14
CHCTEM
3micToBuii MoayJib 4. IHTerpajibHe YMCIeHHSA
Tema 17. HeBusHaueHuit iHTerpan 7

Tema 18. [aTerpyBanHs panioHaIBLHUX APOOIB 3

Tema 19. [nTerpyBaHHsi TPUTOHOMETPUYHUX Ta

IppallioHaJIbHUX (YHKILIH 4 9 !
Tewma 20. BusnaueHuit iHTErpa T2 METOIU HOTO 6
004MCIIeHHS
Tema 21. EkoHOMIYHI Ta TEOMETPHYHI 3aCTOCYBaHHS 8
BU3HAYEHUX IHTETpasliB

3microBuii MoayJib 5. Ekonomiuna nunamika ta ii moneoBanus. Psaau
Tema 22. [ludepenuianbHi piBHIHHA [-r0 mopsaky 5
Tewma 23. JliniitHi nudepenmianbHi [I-ro nopsaaky 3 4
NOCTIHHUMHU KoedilieHTaMu 2 2
Tema 24. Yucnosi psau Ta ix 301KHICT 8
Tema 25. CreneHesi psau 12

Bceworo 16 8 186




3. TemaTuka NMPaAKTUIHHUX 3aHATD 3 AMCHUILIIHE «Buina maremaTtuka

Jenna ¢popma
I CEMECTP

3microBuii MmoayJb 1. EjleMeHTH JIiHIHHOI | BEKTOPHOI ajire0pM Ta aHAJITHYHOI reoMeTpii
IpakTuyne 3auaTTa 1
Tema 1. EneMeHTH Teopii BU3HAYHUKIB
Mera: Bupobutu HaBuku obuucienns suzHayHukiB 11, 111 Ta Bumux nopsaxis 3
BUKOPUCTAHHSIM O3HAYEHHS Ta iX BJIACTUBOCTEH.
IMuranHs 111 00rOBOPEHHA:
1. Busnauynuku Il ta III mopsiaky, ix oOunciaeHHs.
2. Po3knayn BusnaunukiB 111 i BUIITUX MOPSIKIB 32 €IEMEHTaMU HOTO CTPIYKH (CTOBITUMKA).

IpakTuyHe 3aHATTH 2
Tema 2. MaTpuii i 3a1a4i onTHMaJIbHOT0 NJIAHYBAHHS

Mera: HaBuuTn BUKOHYBAaTH [ii HajJ MaTpUISIMHU (JOJaBaHHS, BIJIHIMAHHS, MHOXCHHS Ha
YHCII0, MHOXKEHHS MaTpHIlb, 3HAXOKEHHSI OOEpPHEHOI MaTpHIli, 3HAXOJDKEHHs paHry). Po3BuHyTH
BMIiHHS 3aCTOCOBYBATH MaTPHIIi IIPH PO3B’3yBaHHI €EKOHOMIYHHX 3a/1a4.

IutanHs 1Jis1 00roBOPEHHs:

1. JIii Hax MaTpumsMu.

2. OGepHeHa MaTpUIId Ta i1 3HAXOKEHHS.

3. Panr matpuiii Ta Horo 3HaXO0KEHHS.

4. EKOHOMIYHI 3a/1a4i 3 BAKOPUCTAHHAM TEOpii MaTPHUIIb.

IIpakTuyHe 3aHATTS 3
Tema 3. 3arajibHa Teopisi cucTeM JiHiliHUX anredpaiyHuX PiBHAHb

Meta: HaBunutu po3B’si3yBaTu cCTEMHU JIiHIMHUX anreOpaiuHux piBHSAHb MeTogamu Kpamepa,
l"aycca, XKopnana-I"aycca, 3 qomoMorow ooepHeHoi Matpuili. O3HAHOMHUTH 3 MATPUYHUMHU MOJACIISIMHU
€KOHOMIKHU: MOJIeTIb JIEOHThEBA MIXKTaTy3eBOro OanaHcy.

IIutranus 1Jis1 00roBOpeHHs:

1. TToHATTS PO CUCTEMH JIIHIHHUX anreOpaiyHUX piBHSAHb.

2. [TpaBwmiio Kpamepa.

3. Meron I'aycca ta XKopnana-I'aycca.

4. MatpuuHuii criocid po3B’si3yBaHHS CUCTEM PIBHSHb.

5. Marpuuna Mozienb JICOHTbeBA MIXKIaTy3eBOT0 OaslaHCy.

6. 3aaua 3HaXO/HKEHHS BUTPAT CUPOBHHH, TTAJIMBA Ta TPYAOBUX PECYPCIB.

IIpakTnune 3ansarra 4
Tema 4. Metoau Ta Mo/ieJli BeKTOPHOI aJareopu
Mera: Po3mmmputu 3HaHHS 3 Teopli BEKTOpHOI anreOpu. Po3BUHYTH BMIHHS 3aCTOCOBYBAaTH
€JIEMEHTH BEKTOPHOI anreOpy B €EKOHOMIYHHX 3a/1auax.
IIuTanuA 1)1 00rOBOpPEHHS:
1. BekxTopu. Po3kiaj BekTopa Ha KOMIOHEHTH.
2. Jlii HaJT BEeKTOpaMH, 3aJaHUMH B KOOPAMHATHIN (HOopMi.
3. CkanspHuit 100yTOK BEKTOPIB, Horo BiaacTuBOCTI. KyT Mi’k BEeKTOpamu.
4. EKOHOMIYHI 33/1a4l 3 BUKOPUCTAHHSIM BEKTOPHOI alTreOpHu.

IIpakTHyHe 3aHATTA 5
Tema 5. MeToau if Moaes1i aHAJITHYHOI reoMeTpii
Meta: Po3mmpuTi 3HaHHS 3 aHANITUYHOI reoMeTpii. Po3BUHYTH BMiHHS OynyBaTu piBHSHHS
IpsIMOi Ha TUIOIIMHI Ta B IPOCTOPI, PIBHSAHHS IUIOMIMHHU Ta 3A1MCHIOBATH 1X aHAI3.
IutaHHsA 111 00TOBOPEHHSA:
1. Buau piBHSHB IPsIMOT HA TIJIOIIHHI.
2. ITnomuHa Ta nmpsima JiHist B TPOCTOPI.



IIpakTuyHe 3aHAaATTd 6
Tema 6. Kpusi gpyroro nopsiaky
Meta: O3HallOMUTH 3 TEOPI€IO KAHOHIYHMX JIIHIA APYroro MOpsaKy: KoJo, eIirc, Tinepooa,
napabosna. Po3risiHyTs MOIeNs PiIBHOBAru JOXOIB 1 30MTKIB KOMITaHii Ta HABYUTH 3HAXOJUTH TOYKH
piBHOBaru, ob6acTi mpuOyTKiB 1 30UTKIB.
IInTanus 1J1s1 00roBOPeHHs:
1. [ToHATTS PO KAHOHIYHI JiHIT APYTOro MOPSAKY.
2. Mopenb piBHOBaru A0XoiB 1 30UTKiB KoMmnaHii. Touku piBHOBaru, o0nacTi mpuOyTKiB i
30UTKIB
3. HocnimxeHHs Gopmu JiHii qpyroro Nopsaky.

IpakTuyne 3anarTs 7, 8
Tema 7. KoHnenryajbHi aceKTH MAaTeMATHYHOI0 MOJEJIOBAHHS €KOHOMIYHMX MNPOULECIB
Mera: ChopmyBaTu BMIHHS OyayBaTH JiHINHHI ONTHUMI3aIiiiHI €KOHOMIKO-MAaTeMaTHYH1
MOJIENTi: MOJIETTh ONTHMAIBHOTO PO3IOALITY PeCcypciB, TpaHCIIOPTHA 3a/ava. HaBunTh 3acTOCOBYBaTH
rpagiyHUA  METOJX [0 PO3B’SA3yBaHHSI HAWMNPOCTINIMX 3a4a4 JIHIKHOTO MaTeMaTHYHOIO
pOTpaMyBaHHSL.
IuTanHs 1J1s1 00rOBOPEHHS:
1. I'padiune 300pakeHHs JIIHIHHUX 0OMEKEHb PIBHSHB 1 HEPIBHOCTEH.
2. 3HaXODKEHHS 00J1acTi JOMyCTUMHX 3HAYCHB JIUIsl OCHOBHOI 3314l JITHIHHOTO
pOTpaMyBaHHS.
3. Busnauenns niHiii Min i max piBHsi.
4. MoaynbHa poboTa

IpakTuyHe 3aHaTTH 9
Tema 8. Cumimiexkc-MeToa po3B’A3yBaHHs 3a/1a4 JiHIHHOI0 NporpaMmyBaHHs

Mera: HaBunTu 3BOANTH 3a/1a4i JIIHIHHOTO IPOrpaMyBaHHsI 10 KAHOHIYHOI opMmu,
BUKOPUCTOBYIOUH MEPETBOPEHHSI CUMIUIEKC-TabuIb. PO3BUHYTH BMiHHS peaiizallii CHMILIEKCHOTO
METO/Y 10 PO3B’sA3yBaHHs 3a/1a4 JIHIHHOTO MaTeMaTUYHOTO NPOrpaMyBaHHS.

IuTanHs 1J1s1 00rOBOPEHHS:

1. KanoniuyHa ¢opma 3a7ad JIiHIHHOTO IPOrpaMyBaHHS.

2. ANITOPUTM CHMITJIEKCHOTO METOJTY.

3. Kpurepiif onTuManbHOCTI ONOPHOTO TJIAHY CUMILIEKC-TaOHII].

3microBuii Moayab 2. MareMaTHYHNN aHATI3 QyHKIIT OHi€l 3MIHHOI
MpakTuune 3anusarra 10, 11
Tema 9. I'panuui Ta iX 3acTOCYBaHHS B €eKOHOMII

Merta: Po3mumpuTi 3HaHHS Tpo (YHKIT Ta 1X 3aCTOCYBAaHHS B €KOHOMIYHIH Teopii. Po3BunyTH
BMIHHS OOYHMCIIOBATH TpaHMIl YHUCIOBUX TMOCHIIOBHOCTeH Ta (QyHKIH. PO3BUHYTH BMIiHHS
o0uMCIIIOBaTH NeEpIly Ta JAPYry BHU3HAuUHI TpaHMIll, JOCHIKYBaTH (YHKIIO HAa HENEpPEepBHICTD.
HaBuutu 3acTtocoByBaTM MeETOAM Teopii TpaHMIb B EKOHOMIUHUX JOCHIDKEHHSX: 3ajadi Ipo
pPO3paxyHKH pPEHTU Ta IMOTalleHHs Oopry; OOYHCIIEHHI HENEpPepBHUX BIJICOTKIB; OOUYMCICHHS
IPUPOCTIB BUTpPAT, JOXO/IB Ta MPUOYTKIB; MaByTHHHA MOJIENb PUHKY.

IMuTaHHs 111 00TOBOPEHH:

1. ®yskii Ta iX BIaCTUBOCTI.

2. YwucIiioBi MOCTIAOBHOCTI Ta IXHI TPAHUIII.

3. PO3KpuTTS HaMMpoCTINX BU/IB HEBU3HAYEHOCTEH.

4. Tlepua Ta 1pyra BU3HaYHA IPaHMIIL.

5. Henepepsuictb pyHnkuii B Touni. Kiacudikariisi To4ok po3puBy.

6. OOuucieHHs NPUPOCTY BUTPAT, JOXOIIB 1 MPUOYTKIB.

7. 3amadi npo po3paxyHKH PEHTH Ta MOralieHHs 60pry.

8. BukopucTtanHs MOKa3HUKOBOI (DYHKIII{ TpU 0OUMCIIEHH] HENIEPEPBHUX MTPOLEHTIB.



IpakTuyne 3ansaTrs 12
Tema 10. I'pannyHuMii aHATI3 eKOHOMIYHUX NMpoLeciB

Meta: Posmuputun 3HaHHA 3 audepeHmianibHoro umcieHHs. CdopMyBaTH TMOHSATTS
€KOHOMIYHOT'0, TEOMETPHYHOTO Ta MEXaHIYHOTO 3MICTy MOXiHOi. HaBunTH 3HAXOIUTH MapKUHAJIbHI
BUTpPATH, NPUOYTKU Ta JOXOIW. PO3BHHYTH BMIiHHS 3HaXOJDKCHHS MOXIJIHUX €JIEMEHTApHHX Ta
CKJIQJICHUX (PYHKIIIM.

IIuTanHA 1)1 00rOBOpPEHHS:

1. TloximHa GyHKIIT y TOYII.

2. ExoHOMiYHUM, TeOMETPHUYHUNA Ta MEXaHIYHUI 3MICT TTOX1IHOI.

3. MapxuHanpHHI aHai3: Map)KUHAIBbHI BAPTOCTI, TOXOIU Ta MPUOYTKH.

4. TlpaBuna nudepeHIitoBaHHs.

5. Toxigni enementapuux pynkuiit. [loxigna ckmagHoil yHKIII.

6. IToximHi BUIIMX MOPSIIKIB.

HpakTnune 3anarra 13
Tema 11. Jocaimxenns pyHkuii
Mera: ChopmyBatu BMIHHS 3HaXOIUTH MPOMIKKH MOHOTOHHOCTI, OITyKJIOCTi, BIHYTOCTI,
ekcrpemyMu  (yHkmii. OBOJOIITH METOJAaMU TIOBHOTO  JOCHIDKeHHS  QyHKmil. Haunrtn
BUKOPHUCTOBYBaTH audepeHiian sl HaOIMKEHOro OOYMCICHHS 3HaueHb (PYHKIIH, 3HAXOKCHHS
rpaHuIb 32 mpaBwiIoM JlomiTans Ta enacTHayHOCTeH PyHKIIIH MOMUTY Ta MPOMO3HUIIT BiIHOCHO LiHU.
IuTanHs 1Jis1 00roBOPEHHs:
1. YMoBH 3poCTaHHS Ta criafaHHs QYHKIIT B TOYIII.
2. HeoOxi/Hi Ta 1OCTaTHI YMOBH €KCTPEMYMY.
3. Haii0inpme Ta HaliMeHIIe 3HaYeHHS (YHKIII].
4. Mudepenuian Gyukuii. [Ipasuno Jlomitans Ta iloro 3actocyBaHHsL.
5. ExonomiuHi 3aaadi.

[MpakTuune 3anusarra 14, 15
Tema 12. 3acTocyBanHs1 MeTOAiB AU epeHIiaTbHOI0 YHCIeHHS B eKOHOMILi

Mera: OmnanyBatu MeToJamMH  JAMQEPEHLIANbHOIO  YHUCIEHHA TpU  POB’sA3YyBaHHI
ONTUMI3AIIHUX 3a/a4: 3HAXO/PKEHHS MIHIMAIbHUX BUTPAaT Ta MAaKCHUMaJbHOIO TpPHOYTKY,
ONTUMI3aIlisl TOTATKOBUX HAJIXOJKEHBb Ta PO3MOJILITY PECypCiB.

IInTanus 1J1s1 00roBOpeHHs:

1. 3acrocyBaHHS €1aCTUYHOCTI B EKOHOMIYHOMY aHAJI31.

2. 3acTOCyBaHHS MOX1IHOT IPX pO3B’SI3yBaHHI eKOHOMIYHHX 3a/1a4.

3. OnrtumizauiiiHi 3a1a4i.

4. PexTopchKa KOHTPOJIbHA poOOTa

Il CEMECTP

3microBuii MoayJb 3. DyHkuii 0araTboxX 3MiHHMX

IMpakTuyne 3ansarrs 1
Tema 13. @yHKIist 6araTb0X 3MiHHUX

Meta: CopmyBatu NmOHATTS (PyHKIIH OaraTbox 3MiHHHX. PO3IISHYTH iX 3acTOCyBaHHS B
eKoHoMiuHIl Teopii: ¢yHkuis Ko66a-/lyrnaca, piasaHa Pimepa. HaBunTH 3HAXOQUTH YaCTUHHI
MOX1JHI MEPIIOro Ta APYroro MopsAKy PYHKIIII 1BOX 3MIHHHX.

IMuranHs 111 00rOBOPEHHA:

1. ObnacTh BU3HAUYEHHS, JIiHI{ PiBHSA, TPAHUIIl Ta HETIEPEPBHICTh (PYHKIII{ B TOUII.

2. YacTrHHI MOXIJHI MEPILIOTro Ta APYToro NOpsAKY GyHKIIT ABOX 3MIHHUX.

3. I'pamienTt pyHKIii Ta HOTO EKOHOMIYHA IHTEPIIPETAITis.

4. Oynkuis Ko66a-yrnaca. PiBusuus Oimepa.



IIpakTHYHEe 3aHATTS 2
Tema 14. ExctpeMyM QyHKIIT 6araTboX 3MiHHUX

Meta: HaBuuTncs 3aCTOCOBYBAaTH YaCTUHHI TOXITHI B 3aJadaX €KOHOMIKH: OINTHMI3allis
BUTpAT Ta IPUOYTKIB, ONTUMI3allis po3noairy (OHIB Ta TPYJOBUX PECYpPCiB Y BAPOOHHIITBI. 3aCBOITH
METO/IM 3HaXO/KEHHSI YMOBHOTO €KCTpeMyMy (QYHKIIIi JBOX 3MIHHHUX.

IutanHs 1151 00roBOpPeHHs:

1. HeoOxiHi Ta JOCTaTHI YMOBH €KCTpeMyMYy (DYHKIIIT ABOX 3MIHHUX.

2. 3acTocyBaHHS YaCTMHHHX IMOXIJHUX B 3a/J1ayaX CKOHOMIKH: ONTHMi3allis BUTpaAT Ta

NpUOYTKiB BUPOOHMIITBA.
3. YMoBHU ekcTpemyM (QyHKIIT 0araTb0X 3MiHHHX.

IpakTuyne 3aHaTT 3
Tema 15. ITo6ynoBa emnipuuHux Gpopmy.
Mera: ChopmyBaTh MOHATTS JIHIHHUX Ta HENHIHHUX EMITIPUYHIX 3JIeKHOCTEH. PO3risHyTH
3HAXOPKCHHS MapaMeTpiB JIHIMHOT 3JIeKHOCTI METOI0M HaHMEHIIINX KBaJIPaTiB.
IutanHs 1151 00roBOpPeHHs:
1. IToGynoBa eMIipuvHOI JIIHIHHOT 3aJIeKHOCTI MK JBOMA BETMUYMHAMU METOJOM HAMMEHIITUX
KBaJpaTiB.
2. [ToOynoBa eMmipuaHUX (HOPMYIT 17151 HEMIHIMHUX 3alIeKHOCTE: mapaboiyHa, rinepOosiuHa,
ITOKA3HHMKOBI, CTEIICHEBA.

IIpakTuyne 3aHaATTa 4
Tema 16. Heaiuiligi onTuMizaniitHi Mogesi eKOHOMIYHHMX CHCTEM
Mera: ChopmyBaru BMiHHS OyayBaTH HENIHINHI ONTHMI3aIliiHI €KOHOMIKO-MaTeMaTH4YHI
moneni. HaBuutu 3actocoByBatu rpadiyHHil Ta aHANITUYHUN METOIM 1O PO3B’A3yBaHHS 3ajad
HETHIMHOTO MAaTEMAaTHYHOTO IPOTPaMyBaHHS.
IutanHs 1J1s1 00roBOPEHHS:
1. 3ajavi HeNMHIKHOTO MATEMAaTUYHOTO MTPOTPAMyBaHHS.
2. 3HaxOJKEHHS PO3B’SA3KIB 3aJa4 MaTEeMAaTHUYHOTO MPOTpaMyBaHHS AJIA JIHIHHOI ILIHOBOT
GyHKIIT 1 HENMHIKHOT cUCTeMU OOMEKEHb.
3. 3Haxo/KEHHS PO3B’SA3KIB 3a/1a4 MAaTEMaTHYHOTO MPOTrPaMyBaHHs ISl HETIHINHOI IITbOBOT
GyHKIT 1 TIHIHHOT cUCTeMU OOMEXKEHb.
4. YMmoBHUH exkcTpeMyM ¢yHKILIi O6aratbox 3MiHHMX. Merton Jlarpanxa ais po3B’s3yBaHHS
HEJTHIHHUX 33]1a4 MaTeMaTUIHOTO MPOTPaMyBaHHS.

3micToBuii MoayJb 4. IHTerpajibHe YncJeHHS
IIpakTuyHe 3aHATTH 5
Tema 17. HeBu3HaueHuii interpaJ

Meta: Po3mmputu ysBiaeHHsS nepBicHOi (yHKIII Ta HEBU3HA4YEHOro iHTerpaiga. OBOJOIITH
METOJJaMHU 0OUYMCIICHHSI HEBU3HAUEHUX 1HTErpaiB: 0€3M0ocepeIHbOr0 IHTErPYBaHHSI, M1ACTAHOBKOIO Ta
yacTUHaMU. HaBYMTH 3HAXOOUTH BUTPATH Ta NPUOYTKM BHPOOHMIITBA 3a iXHIMHU Map>KHHAIbHUMHU
3HAYEHHSIMHU.

IMutanHs 111 00rOBOPEHHA:

1. IlepBicHa yHKITis.

2. HeBu3HaueHMii iHTErpaji Ta HOro BIaCTUBOCTI.

3. IarerpyBanHs GyHKIiH. MeTo1 MiICTAHOBKY (3aMiHa 3MiHHOI).

4. IaTerpyBaHHs YaCTHHAMHU.

5. 3Haxo/KeHHsI BUTPAT Ta MpUOYTKiB BUPOOHUIITBA 32 IXHIMU MapKMHAJIbHUMHU 3HAUEHHIMH.

IIpakTnyHe 3aHATTA 6
Tema 18. InTerpyBanHs panioHaJabHUX APoOiB
Meta: PoO3risiHyTHM HOHSTTS palioHadbHOTO ApoOy. OBOJIOAITH METOJOM HEBHU3HAYEHUX
Koe(iIieHTIB Mpu po3KIaal pamioHaIbHOTO apoOy Ha mpocTi aApodw. HauwmtHcs iHTerpyBatu
NpaBUJIbHI Ta HEMIPABUIIbHI pallioHAIbHI IPOOH.
IIuTanHA 1)1 00rOBOpPEHHS:



1. [aTerpyBaHHs HAUMIPOCTIMIHMX PaIliOHATBHUX APOOiB.
2. Po3kiaj mpaBUIbHUX 1 HEMPABUIIBHUX PallioHABHUX APOOIB HA MPOCTI.
3. [Ipuknanu iHTErpyBaHHS pallioHATBLHUX IPOOIB.

IIpakTuyHe 3aHATTAA 7, 8
Tema 19. InTerpyBanHsi TPUTOHOMETPUYHMX TA ippanioHAJIBLHUX PYHKIIH
Meta: OBOJIOAITH METOIAMH 1HTETPYBAaHHS TPUTOHOMETPUYHHUX (DYHKIIIH Ta HAUIPOCTIITNX
ippanioHansHOCTeH. PO3TIISIHYTH yHIBEpCaNIbHYy Ta TPUTOHOMETPHYHI ITiICTAHOBKH.
IIuTanHA 1)1 00rOBOpPEHHS:
1. InTerpyBaHHs TPUTOHOMETPUYHHUX (PYHKIIIH.
2. YHiBepcaJibHa ITiJICTAHOBKA.
3. IaTerpyBaHHs HAUMIPOCTIMIUX ippaIiOHATEHOCTEH.
4, TpuroHOMeTpUYHI IMiICTAHOBKH.
5. Moaynbena poOoTa.

IpakTuyne 3anarrsa 9
Tema 20. BusnaveHuii iHTerpaJ ta MeToau Horo 004mncjaeHHA

Mera: Po3risiHyTH 3a7adi, SIKi IPUBOISATH JI0 TIOHATTS BH3HAYEHOTO 1HTETpalia: Mpo IIIONLY
KPHUBOJIIHIMHOT Tpamenii; mpo 06’eM BHPOOHHUIITBA 13 3MIHHOIO MPOIYKTHBHICTIO Mpaili. 3acBOITH
METOJIM OOYHCIICHHS] BU3HAYCHHUX 1HTETPAIIB.

IuTanHs 1Jis1 00roBOpPEHHs:

1. Bu3naueHwuii iHTerpai Ta ioro OCHOBHI BJIaCTHUBOCTI.

2. ®opmyna HeroTona-JlelOHina.

3. Metou o0YHCIIEHHST BA3HAYCHOTO iHTEeTpaia.

MpakTnyne 3anarTa 10
Tema 21. ExoHoMiuHI Ta reoMeTPpHYHI 3acTOCYBaHHS BU3HAYEHOI0 iHTerpasa

Mera: Po3BuHYTH BMiHHS OOYHCICHHS IUIONI IJIOCKMX (Iiryp Ta 00'€eMiB Tija oOepTaHHS.
HaBunTu 3acTOoCOBYBaTHM BH3HAUEHUX IHTErpajliB IpH PpO3B’SI3yBaHHI EKOHOMIYHMX 3ajau:
JOCTIPKEHHS PO3IOALTY JOXO/IB HACEJIEHHS Ta HEPIBHOMIPHOTO PO3MOAUTY MPUOYTKOBOTO MOJATKY
(xoeiuient JIKiH1); 3HaXOIKEHHs LIBUIAKOCT1 3MIHU BUTPAT, JOXOAY, MPUOYTKY MiITPUEMCTBA.

IuTanHs 1J1s1 00rOBOPEHHS:

1. OGuMcaeHHs IO MIIOCKUX (Piryp Ta 00'eMiB Til OOEpTaHHS.

2.3acTOCyBaHHS BHM3HAYCHHMX IHTETPAJiB MpH pO3B’SI3yBaHHI EKOHOMIYHHMX 3aJad: B

JUHAMIYHUX Mpoliecax; y (PIHaHCOBUX 3aJayax.

3. 3ajaui mpo BUTPATH, JOX1]1, TPUOYTOK.

4. OuiHKa CTyINeHsS HEpIBHOMIPHOCTI pO3MNOJULY JOXOMiB Ta NpUOYTKOBOIO MOAATKY

HaCEeJICHHS.
5. O0uncIeHHs HEBJIAaCHUX 1HTETpaliB.

3micToBuii Moay b 5. ExkoHoMmiuHa 1MHaMika Ta ii MmoaeaoBanHs. Paan
IIpakTuyne 3ansarTs 11
Tema 22. [IndepenuiaibHi piBHsiHHA [-r0 mopsaaky

Mera: CdopmyBatu mNOHATTS AudepeHIiaNbHUX piBHSAHb. HaBuuTu poO3B’s3yBaTH
mudepeHIianbHi piBHSHHS 3 BIIOKPEMITIOBAILHUMHU 3MIHHUMHU, JIIHIAHI Ta OTHOPIiIHI HudepeHITiaibHi
PIBHSIHHS TNEpIIOro MOpsiiKy. Po3risHyTH 3anadvi, sKi OpUBOIATH 10 NU(EpeHIIaIbHUX PIBHSHb
NEPLIOTO MOPSIIKY.

IMuTaHHs 111 00TOBOPEHH:

1. ludepenuianbHi piBHAHHS 3 BIJOKPEMIIIOBAILHUME 3MiHHUMHU. 3aia4a Komri.

2. JliniitHi 1udepeHIiaabHi piBHAHHS.

3. OgHopiaHi TudepeHITianbHI PiBHSIHHS

4. ExoHOMIuHI 33/1a4i: 3a/1a4a PO HarpOMaDKEHHS KaliTally; 3ajada npo pyx (oHIiB; 3agaua

PO peKIaMy.



IpakTuyHe 3aHaTTH 12.
Tema 23. Jliniiini tudepennianbhi II-ro nopsaaky 3 nocriiiHumu koedinieHTamu
Meta: CdopmyBati MOHATTS AWQEPEHINIATBHUX PIBHSAHb JOPyroro mnopsaky. Haeuutu
pO3B’sA3yBaTH JiHIMHI OJHOPiMHI Ta HEOMHOPIAHI AMdepeHLianbHl PIBHAHHS JPYrOro MOPSIKY.
PosrasnyTu 3anauy Komi; quaamiuyny mozens Kefinca.
IutanHs 1151 00roBOpPeHHs:
1. Po3B’s3yBaHHs JIHIHHUX OJHOPIAHUX AUdEpEHITIATBFHUX PIBHIHBD APYTOro MOPSAKY 3
HNOCTIHHUMHU KOoe]ilieHTaMH.
2. Po3B’s3yBaHHs JiHIHHUX HEOAHOPITHUX AUdEpeHIliadbHuX PiBHAHB II-TO mopsaaky 3
HNOCTIHHUMHU KOoe]ilieHTaMH.
3. 3amaga Komri.
4. lunamiuna mojenb Keiinca.

IpakTuyne 3anarrsa 13
Tema 24. YucaoBi psjau Ta ix 30iKkHicTH
Mera: CopmyBaTy MOHATTS MPO TOJATHI TAa 3HAKO3MIHHI YUCIIOBI PSAHU. 3aCBOITH O3HAKH iX
301’KHOCTI.
IuTanHs 1J1s1 00rOBOPEHHS:
1. Heo6xinHa ymMOBa 3015KHOCT1 YUCIIOBOTO PSAY.
2. JlocTaTHi 03HAKH 301KHOCTI YHCIIOBUX PSIB.
3. Psa reomeTpuuHoi iporpecii.
4. 3HaKO3MIHHI PSJIH.
5. AGcomoTHA Ta YMOBHA 301KHICTb.

IIpakTuyne 3ansatra 14, 15
Tema 25. CteneHeBi psjau

Merta: CpopmyBatu MOHATTS MPO cTeneHesBi psau. HaBuuTu 3HaxoauT 061acTh 301KHOCTI
CTereHeBUX psaiB. PosrisiHyTH 3acrocyBaHHS po3kiafniB (yHKOi B psamgu MakiopeHa mpu
HaOJIMKEHNX OOYMCIIEHHIX 3Ha4eHb (DYHKIIIH, TPaHULb Ta BU3HAYEHUX 1HTETPaIiB.

IuTanHs 1J1s1 00rOBOPEHHS:

1. Paniyc Ta 061acTh 3015KHOCTI CTENIEHEBOTO PAIY.

2. Poskmamu yHkii B psimu Makinopena i Teitnopa.

3. HaGnmxeHe o0uMciIeHHs 3HaueHb (PYHKIT Ta BU3HAUEHUX 1HTETpaiB.

4. lpuknaau 3aCTOCYBaHHS CTEIIEHEBUX PSIIIB.

5. PexTopchka KOHTpoOJIbHA poOoTa.

3aouna popma

3microBuii Moay b 1. EneMeHnTH JiHilHOI i BeKTOPHOI ajire0pu Ta aHAJIITHYHOI reoMeTpii
IIpakTnune 3ansarra 1
Tema 1. Enementu Teopii BU3HAYHUKIB
Mera: Bupobutu HaBuku obuucienns suzHayHukiB 11, 111 Ta Bumux nopsaxis 3
BUKOPHUCTAHHSM O3HAYCHHS Ta 1X BIIACTUBOCTEH.
IMutanHs 111 00rOBOPEHHA:
1. Busznaunuku Il Ta Il mopsnky, ix oOuncieHHs.
2. Po3knaz BuznaunukiB 11 1 BUITUX MOPSAIKIB 32 €JIeMEHTaMU HOTO CTPIUKH (CTOBITUMKA).

Tema 2. MaTpuui i 3a1a4i oNTHMAJIBHOTO IJIAHYBAHHSA

Meta: HaBunty BHKOHYBaTH Jii HajJ MaTpUIIMH (IOJaBaHHS, BiJHIMAHHS, MHOKEHHS Ha
YHCII0O, MHOKEHHSI MaTpHIlb, 3HAXOKEHHSI 0OEpHEHOI MaTpHlli, 3HaXO/KEHHs paHry). Po3BuHyTH
BMiHHS 3aCTOCOBYBATH MaTPHIIi IIPH PO3B’3yBaHHI €EKOHOMIYHUX 3a/1a4.

IMuTaHHs 111 00TOBOPEHH:

1. JTii Hag MaTpuIsaMu.

2. O0epHeHa MaTpHIIs Ta i1 3HAXOKEHHS.

3. Panr matpuii tTa Horo 3HaXOIKEHHS.



4. EKOHOMIYHI 332/1a4il 3 BAKOPUCTAHHIM T€OP1i MaTPHILb.

Tema 3. 3arajibHa Teopisi cucTeM JiHIHHUX ajnredOpaiyHUX PiBHIAHD

Meta: HaBuntu po3B’si3yBaTu CHCTEMH JiHIHHUX anreOpaiuHux piBHSAHBb MeTogamu Kpamepa,
["aycca, XKopnana-I"aycca, 3 qoromoror ooepHeHoi Marpuili. O3HAHOMHUTH 3 MATPHYHUMHE MOJICIISIMU
€KOHOMIKH: MOJIeNIb JICOHThEBA MIKTaTy3eBOr0 OaJIaHCy.

IIuTanHA 1)1 00rOBOpPEHHS:

1. TTOHATTS PO CUCTEMH JIIHIHHUX aNreOpaidHuX piBHSHb.

2. IIpaBuno Kpamepa.

3. Meron I'aycca ta XKopnana-I'aycca.

4. MatpuuHuii criocid po3B’s3yBaHHS CUCTEM PIBHSHbB.

5. MatpuuHa Moiens JIGOHThEBA MiKTaTy3eBOr0 OaJIaHCy.

6. 3ajaua 3HaXO/HKCHHS BUTPAT CUPOBHHH, TTAJIMBA Ta TPYAOBUX PECYPCIB.

Tema 4. MeToau Ta Moj1eJli BEeKTOPHOI ajredpu

Meta: Po3mmpuTi 3HaHHS 3 Teopii BEeKTOpHOI anreOpu. Po3BHHYTH BMiHHS 3aCTOCOBYBAaTH
€JIEMEHTH BEKTOPHOI areOpy B EKOHOMIYHHX 3a/1auax.

IuTanHs 1J1s1 00rOBOPEHHS:

1. Bekropu. Po3kiag BeKTopa Ha KOMIIOHEHTH.

2. Jlii HaJ1 BEeKTOpaMH, 3aJaHUMH B KOOPIUHATHIN (HOpMi.

3. CxansipHuii 70OYTOK BEKTOPIB, HOoro BnacTuBOCTI. KyT Mi>k BEeKTOpaMu.

4. ExoHOMIYHI 331a4i 3 BAKOPUCTAHHIM BEKTOPHOI alreOpHu.

Tema 5. MeTtoau i Moaes1i aHAJITHYHOI reoMeTpii
Mera: Posmuputu 3HaHHS 3 aHAMITUYHOL TeomeTpii. PO3BuHYTH BMiHHS OylyBaTH PiBHSHHS
npsMO1 Ha TUIOIIMHI Ta B IPOCTOPI, PIBHSAHHS TUIOIIMHY Ta 31MCHIOBATH 1X aHAJII3.
IInTanHs 1J1s1 00roBOpeHHs:
1. Buau piBHSHB IPSAMOi Ha TIOIHHI.
2. ITnomuHa Ta npsiMa JiHist B IPOCTOPI.

Tema 6. Kpusi gpyroro nopsiaky
Meta: O3HallOMUTH 3 TEOPI€I0 KAHOHIYHMX JIIHIM APYroro MOpsAKy: KOJo, elirnc, rinepbona,

napabona. Po3risiHyTi MOieNs piBHOBAru AOXO/iB 1 30MTKIB KOMITaHii Ta HABYUTU 3HAXOAUTH TOUKHU
piBHOBaru, 00acTi NpuOyTKiB 1 30UTKIB.

IInTanHs 1J1s1 00roBOpeHHs:

1. IToHATTS PO KaHOHIYHI JIHIT IPYTrOro MopsaKy.

2. Mopenb piBHOBaru A0XOiB 1 30MTKIB KoMmaHii. ToYku piBHOBaru, o0iacTi mMpuOyTKiB i
30UTKIB

3. HocmimkeHHs GopMu JiHii qpyroro mopsaKy.

Tema 7. KoHuenrtyajbHi acmekT¥ MaTeMaTH4YHOr0 MOJEJTHBAHHSI €KOHOMIYHHUX MpoleciB
Meta: ChopmyBatu BMiHHS OyayBaTH JIiHINHI ONTHMI3AIiiHI €KOHOMIKO-MaTeMaTUYHI
MOJIeJi: MOJENb ONTUMATBHOTO PO3MOALTY PECYPCiB, TPAHCIIOPTHA 3a7a4a. HaBuUMTH 3aCTOCOBYBAaTH

rpadiuHuil  MeTOJ 10 pO3B’SA3yBaHHSA HAWMPOCTIIIMX 334ady  JIHIHHOTO MaTeMaTUYHOIO
IporpaMyBaHHS.

IMuTaHHs 111 00TOBOPEHHA:
1. I'pacpiune 3006paskeHHs MiHIMHUX 0OMEeXeHb PIBHSIHb 1 HEPIBHOCTEH.

2. 3Haxo/KeHHS 001acTi JOMYyCTUMUX 3HaYeHb JIJI1 OCHOBHOI 3a/1a4i JIIHIHHOTO
porpaMyBaHHS.

3. BusnayenHs niHii Min i max pisHs.

Tema 8. Cumimiexkc-MeToa po3B’A3yBaHHs 3a/1a4 JIHIHHOI0 NPOrpaMyBaHHs
Meta: HaBuuTu 3B0AMTH 334241 JIHIHHOTO MPOrpaMyBaHHs 10 KaHOHIYHO1 (hopmu,
BUKOPUCTOBYIOUH NEPETBOPEHHS CHUMILICKC-Ta0NUIb. PO3BUHYTH BMIiHHS peai3aiii CUMIUIEKCHOTO
METOAY 10 PO3B’s3yBaHHsI 3a/1a4 JiHIHHOTO MaTEMAaTUYHOTO IPOrpPaMyBaHHS.



IIuTanHA 1)1 00rOBOpPEHHS:

1. Kanoniuyna ¢opma 3aad JIiHIHHOTO MPOTrpaMyBaHHS.

2. ANTOPUTM CHMIICKCHOTO METOTY.

3. Kpurepiif onTuManbHOCTI OIMOPHOTO TUIAHY CUMITIEKC-TaOHIIi.

3micToBuii Moay/b 2. MareMaTHYHMiA aHATi3 QyHKUIIT OaHi€T 3MiHHOT
3micToBuii Moayb 3. DyHKIIii 0araTb0X 3MiHHUX
IIpakTuyHe 3aHATTH 2
Tema 9. I'panuni Ta ix 3acTocyBaHHsI B eKOHOMIIli

Meta: Po3mmputu 3HaHHS po (QYHKIIIT Ta iX 3acToCyBaHHs B eKOHOMiuHii Teopii. Po3BunyTH
BMIHHS OOYHMCIIIOBAaTH TPaHUIl YHCIOBUX TOCTIJOBHOCTEH Ta QyHKIIA. PO3BHHYTH BMiHHS
o0YMCIIIOBAaTH TEpINy Ta JIPYry BHU3HAYHI TPaHMI, JOCTIKYBaTH (YHKIII0O Ha HENEpPEepPBHICTS.
HaBuntu 3acTOCOByBaTM METOAM TEOpPii TIpaHUIb B EKOHOMIYHUX JOCTIIKEHHSAX: 3aJayl Mpo
pPO3paxyHKH pEHTH Ta TNorameHHs Oopry; OOYHCICHHI HENEPepBHHUX BiJACOTKIB; OOYHMCICHHS
MIPUPOCTIB BUTPAT, JOXOAIB Ta MPpUOYTKIB; TAaByTHHHA MOJIEIIb PUHKY.

IInTanus 1J1s1 00roBOPeHHs:
. @yHKIIIT Ta X BIACTUBOCTI.
. UnCII0B1 TTOCITIIOBHOCTI Ta iXHI TPaHMIIL.
. PO3KpUTTS HAUMIPOCTIIINX BUIIB HEBU3HAYEHOCTEH.
. Ilepmra Ta apyra BU3HaYHA TPAHUILL.
. HenepepBuicTts ¢yHkii B Touni. Knacudikaiiis Touok po3pHuBy.
. OGumCneHHs MPUPOCTY BUTPAT, JOXOMIB i IPUOYTKIB.
. 3aayi mpo po3paxyHKH PEHTH Ta MOralieHHs O0pry.
. BukopucranHas noka3HUKOBO1 (DyHKIIIT Tpr 00YHCICHHI HETIEPEPBHUX MPOLICHTIB.
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Tema 10. 'panu4HUIi aHAJII3 eKOHOMIYHUX MPOIIECIB

Mera: Posmmputu 3HaHHA 3 JudepeHmianbHoro uyuciaeHHa. CdopmyBaTu HOHATTS
€KOHOMIYHOT0, TEOMETPHYHOTO Ta MEXaHIYHOTO 3MICTY MOXi1HOi. HaBUMTH 3HAXOIUTH MapKUHAIIBHI
BUTpPATH, NPUOYTKM Ta JOXOAH. PO3BHMHYTM BMIHHS 3HaXOJKEHHS MOXIJIHUX €JIEMEHTApHHUX Ta
CKJIAJICHUX (PYHKITIH.

IInTanus 1Js1 00roBopeHHs:

1. Ioxigna ¢yHKLIT y TOYIIL.

2. ExoHOMIYHUH, T€OMETPUYHUN Ta MEXaHIYHUN 3MICT MOX1IHOI.

3. Map:xuHaNbHUHN aHaTi3: Map)KUHAIIBHI BAPTOCTI, JOXOAH Ta MPHOYTKH.

4. ITpaBuna nudepeHLitoBaHHS.

5. [loxigHi enemenTapHux GyHkuii. [loxigHa ckiaanaHoi GyHKIIL.

6. [ToxigHi BUIIMX MOPSAKIB.

Tema 11. locainxenns: pyHKuii

Mera: ChopmyBatu BMIHHS 3HAXOAUTH TNPOMIKKH MOHOTOHHOCTI, OIYKJIOCTi, BTHYTOCTI,
ekctpemyMu  (yHkuii. OBONOAITH MeTOAaMH TOBHOTO  JOCHiPKeHHS (QyHKmil. Hauutu
BUKOPHUCTOBYBaTH audepeHiian s HaOIMKEHOro OOYMCIICHHS 3Ha4yeHb (DYHKIIH, 3HAXOKEHHS
rpaHuIlb 3a mpaBuiioM JlomiTans Ta enacTuyHOCTeH QyHKIIIM MONMUTY Ta MPOMO3HUIT BiIHOCHO IiHU.

IMuTaHHs 111 00TOBOPEHH:

1. YMoBHM 3pocTaHHs Ta criaganHs (YHKIII B TOYLI.

2. HeoOxi1HI Ta TOCTaTHI YMOBH €KCTPEMYMY.

3. HaiiOinp1e Ta HaliMeHIIe 3HaueHHsT QyHKIII.

4. NMudepenuian ¢pyukuii. [paBuno Jlomitans Ta fioro 3acTocyBaHHS.

5. ExoHoMiuHi 3a1a4i.

Tema 12. 3acTocyBanHs1 MeTOAiB AU epeHIiaTbHOI0 YHCIEHHS B eKOHOMILi
Meta: OmnanyBatu MeToAaMHM  JU(EPEHIIaJbHOTO  YWCIEHHS TpH  POB’S3yBaHHI
ONTUMI3AIIMHUX 3a/a4y: 3HAXO/PKEHHS MIHIMAIBHUX BUTPAaT Ta MAaKCHMAaJbHOTO TPHOYTKY,
ONTUMI3aIlisl TOJTATKOBUX HAJIXO/KEHBb Ta PO3MOILITY PECypCiB.



IIuTanHA 1)1 00rOBOpPEHHS:

1. 3acTocyBaHHs eTaCTUYHOCTI B EKOHOMIYHOMY aHai3i.

2. 3acTocyBaHHS TOXITHOT MPU PO3B’A3yBaHHI EKOHOMIYHHX 3a]1a4.
3. OnTuMizaiiiiHi 3a1a4i.

Tema 13. @yHkuist 6araTboX 3MiHHUX

Meta: ChopmyBaTu NOHATTS (yHKIIH OaraThboX 3MIHHUX. PO3rIsIHYTH iX 3acTOCYBaHHS B
exoHoMiuHIl Teopil: ¢ynkuis KoOGb6a-Lyrnaca, piBusaas ®imepa. HaBuntu 3HaXOOUTH 4YacTUHHI
MOX1/THI MEPIIOTro Ta IPYroro NopsAaKy GyHKIIIT TBOX 3MIHHHX.

IInTanHs 1J1s1 00roBOPEeHHs:

1. O6GnacTh BU3HAUCHHS, JIIHIT PiBHS, TPAaHUIIl Ta HENEPEPBHICTh PYHKIIIT B TOYIII.

2. YacTrHHI MOXIiJHI MEPLIOro Ta APYToro NOpsAKY QyHKIIT ABOX 3MIHHUX.

3. I'pamienT PyHKIIT Ta HOr0 €EKOHOMIYHA IHTEPIPETAIIis.

4. Oynkuis Ko66a-yrnaca. PiBusauas Oimepa.

Tema 14. ExctpemyM ¢yHK1ii 6araTbox 3MiHHMX

Mera: HaBumTHcs 3aCTOCOBYBaTH YacTHMHHI MOXiJHI B 3a7auaX €KOHOMIKH: OINTHUMIi3allis
BUTpAT Ta IPUOYTKIB, ONTUMI3allis po3noiry (POH/IB Ta TPYJOBUX PECYPCiB Y BAPOOHHIITBI. 3aCBOITH
METO/IU 3HAXOPKEHHS YMOBHOI'O €KCTpeMyMY (PYHKIIIT IBOX 3MiHHHX.

IuTanHs 1J1s1 00roBOpPEeHHs:

1. HeoOxizHi Ta 1OCTaTHI yMOBHU eKCTpeMyMy (DYHKIIT TBOX 3MiHHHUX.

2. 3acTocyBaHHS YaCTHMHHHX IMOXIJHUX B 3a/J[ayaX CKOHOMIKH: ONTHMI3allis BUTpPAT Ta

npuOyTKiB BUPOOHUIITBA.
3. YMoBHU# ekcTpemyM (pyHKIIiT 0araTb0x 3MiHHHX.

Tema 15. I1o6ynoBa emnipuuHux gpopmy.a
Merta: ChopmyBaTu MOHATTS JIHIHHUX Ta HENIHIHHUX EMITIPUYHHX 3aJIeKHOCTEH. PO3risaHyTH
3HAXOKEHHS MapaMeTpiB JIHIHHOT 3JIEKHOCTI METO/IOM HaMEHIIINX KBaJIpaTiB.

IuTanHs 1Jis1 00roBOpeHHs:

1. [TobynoBa eMIipUYHOI JTIHIHHOT 3JIEKHOCTI MK IBOMa BETMYMHAMH METOJIOM HAMMEHIIINX
KBaJIpaTiB.

2. IToObynoBa emmipnaaUX (HOPMYI 7S HENMHIHHHUX 3aIeKHOCTEH: mapaboiiyna, rimepooiyna,
MOKA3HUKOBI, CTETICHEBA.

Tema 16. Heainiitni ontumizaniiini Mojesi eKOHOMiYHHX cHCTEM
Mera: ChopmyBatu BMiHHA OyayBaTH HENIHIMHI ONTHMI3alliiiHI €KOHOMiIKO-MaTeMaTU4Hi
Mozeni. HaBuutu 3actocoByBatu TpadiyHUil Ta aHAIITUYHUN METOIM 10 PO3B’A3yBaHHS 3ajad
HEJIIHIHHOTO MaTeMaTHYHOTO IPOrpaMyBaHHS.
IuTanHs 1J1s1 00rOBOPEHHS:
1. 3amayi HeMiHIKHOTO MaTEMAaTUYHOTO ITPOTPaMyBaHHS.
2. 3HaXO/DKEHHS PO3B’S3KIB 3a/la4 MaTeMaTHYHOTO MPOTpPaMyBaHHS IS JIIHIHHOI IUTHOBOT
¢byHKii 1 HeNMiHIHHOT ccTeMH 0OMEeXEHb.
3. 3HaXO/KEHHST pO3B’S3KiB 337]a4 MATEMAaTHYHOTO TIPOTPaMyBaHHSI ISl HENiHIWHOT IUTHOBOT
¢dyHKii 1 TIHIKHOT CUCTEMHU OOMEKEHb.
4. YmoBHHI ekcTpemyM (yHKIT O6aratbox 3miHHUX. Mertoxa Jlarpanxka nis po3B’si3yBaHHS
HENHIAHUX 33/1a4 MaTeMaTUYHOTO POTrPaMyBaHHSI.

3micToBuii MoayJb 4. IHTerpajibHe YncjJeHHS
IIpakTnyne 3anaTTa 3
Tema 17. HeBu3HaueHuii interpaJ
Meta: Po3mmputu ysBieHHsS nepBicHOi (YHKII Ta HEBU3HAYEHOro iHTerpaia. OBOJIOIITH
METOaMU OOYUCIICHHS] HEBU3HAUEHUX 1HTErpaliB: O0e3M0CepeHbOT0 IHTErPYBaHHS, TiICTAHOBKOIO Ta

yacTUHaMU. HaBuWTH 3HAXOAWTH BUTPATU Ta MPUOYTKM BUPOOHMIITBA 3a IXHIMU MapKUHAIbHUMU
3HAYCHHSIMU.



IIuTanHA 1)1 00rOBOpPEHHS:

1. IlepBicHa GyHKIIis.

2. HeBu3HaueHuii iHTErpas Ta HOTO BIACTUBOCTI.

3. InrerpyBanns ¢pyHkuid. MeTos migcTaHOBKY (3aMiHa 3MiHHOI).

4. InTerpyBaHHs YaCTHHAMM.

5. 3Haxo/KeHHS BUTPAT Ta NpUOYTKiB BUPOOHUIITBA 32 IXHIMH MapKHHAJIHHUMU 3HAYCHHSIMU.

Tema 18. InTerpyBanHs pauioHaJbHUX APooiB

Mera: Po3risHyTH MNOHATTS palrioHadbHOro ApoOy. OBOJIOAITH METOJOM HEBU3HAYEHHX
KOoe(ilieHTIiB TpU pO3KJIalai palioHAIBHOrO Apo0y Ha mpocTi apobu. HaBumTHCcs iHTErpyBaTu
MpaBUJIbHI Ta HEMPABWIIBHI PAIliOHATIbHI IPOOH.

IInTanHs 1J1s1 00roBOpPEeHHs:

1. [aTerpyBaHHs HAUMPOCTIMIMX paIliOHATBHUX APOOiB.

2. Po3kiaj mpaBUIBHKX 1 HEMPABUIIBHUX PalliOHAIBHUX APOOIB HA TPOCTI.

3. [Ipuknanu iHTErpyBaHHS pallioHAILHUX IPOOIB.

Tema 19. InTerpyBanHsl TPUTOHOMETPUYHMX TA ippallioHANBHUX PYHKIIMH

Meta: OBOJIOZIITH METOIaMH IHTETPYBAaHHS TPUTOHOMETPUYHUX (DYHKIIIH Ta HAUTTPOCTIIINX
ippanioHanbHOCTe!. PO3rsiHyTH yHIBEpCcallbHY Ta TPUTOHOMETPUYHI MMiICTAHOBKHU.

IuTanHs 1J1s1 00rOBOPEHHS:

1. [uTerpyBaHHs TPUTOHOMETPUYHUX HYHKITIH.

2. YHiBepcabHa ITiJICTaHOBKA.

3. [nTerpyBaHHs HAUIPOCTIIMIKX 1ppaIliOHaTHLHOCTEH.

4. TpUroHOMETPUYHI MiACTAHOBKH.

Tema 20. BusnauyeHnuii iHTerpaJj ta MeToau iioro 00YMCIeHHS

Meta: PosrisinyTy 3ajadi, siKi IPUBOAATH 10 MOHSATTS BU3HAUEHOTO iHTErpajia: Mpo IUIONLY
KPHUBOJIIHIMHOT Tpamenii; mpo 006’eM BHPOOHHUIITBA 13 3MIHHOIO MPOIYKTHBHICTIO Mpaili. 3acBOITH
METOIM O0YKCIIEHHS! BUBHAYEHHUX 1HTETPaliB.

IuTanus 1Jis1 00roBOpeHHs:

1. Bu3zHaueHnwuii iHTerpaj Ta Horo OCHOBHI BJIACTHBOCTI.

2. ®opmyna Hetorona-JIelOHina.

3. Metou o0YHCIIEHHST BA3HAYCHOTO 1HTETpaIa.

Tema 21. EkoHOMiYHi Ta reoOMeTPHYHI 32CTOCYBAHHS BU3HAYEHOI0 iHTerpaJja

Mera: Po3BuHYTH BMIHHS OOYMCIEHHS IUIOL] IJIOCKMX (iryp Ta 00'eMiB Tii oOepTaHHS.
HaBunuTu 3acTOCOBYBaTM BH3HAUEHUX IHTErpayliB MNpH pPO3B’SA3yBaHHI EKOHOMIYHHMX 3ajau:
JOCTIPKEHHS PO3IOALTY JJOXO/IB HACEJIEHHS Ta HEPIBHOMIPHOTO PO3MOAUTY NMPUOYTKOBOTO MOAATKY
(xoeiuient JIKiH1); 3HaXOIKEHHs LIBUAKOCT1 3MIHU BUTPAT, JOXOAY, MPHUOYTKY MiIIPUEMCTBA.

IuTanHs 1J1s1 00rOBOPEHHS:

1. OGuucneHHs IO MIIOCKUX (Piryp Ta 00'eMiB Til 0OEpTaHHS.

2.3acToCyBaHHS BH3HAYCHHX IHTETPANiB TPH pO3B’SI3yBaHHI EKOHOMIYHHMX 3aJad: B

JUHAMIYHMX Mpolecax; y (iHaHCOBUX 3ajayax.

3. 3agadi mpo BUTpPATH, JOX1]I, TPHOYTOK.

4. OuiHKa CTyINeHs HEpIBHOMIPHOCTI pO3MNOJULYy JOXOMiB Ta NpUOYTKOBOIO MOAATKY

HaCEJICHHS.
5. O6uncIeHHs HEBJAaCHUX 1HTETpaliB.

3micToBuii MmoayJib 5. Exkonomiuna nuHamika ta ii moaeaoBanusi. Psaau
IIpakTuyne 3auaTTa 4
Tema 22. [In¢epennianbHi piBHssHHsA [-ro mopsiaky
Merta: CdopmyBatn MNOHATTS JAudepeHLianbHUX piBHAHb. HaBuuTH po3B’s3yBaTu
nudepeHiianbHl pIBHSHHA 3 B1IOKPEMITIOBAIbHUMHU 3MIHHUMU, JIIHIHHI Ta OTHOP1/IHI AU(epeHIianbHi
PIBHSHHS MEPUIOrO MOPSAKY. Po3rimsHyTH 3amadi, sSIKi OPUBOAATH A0 IU(EpEHIiaIbHUX DPIBHAHB
HEPUIOTo MOPSIIKY.



IIuTanHA 1)1 00rOBOpPEHHS:

1. TudepennianbHi piBHAHHS 3 BiJOKPEMIIIOBAIbHUMHU 3MiHHUMU. 3aaa4a Kori.

2. JliniiHi qudepeHttiaabHi PIBHSIHHSL.

3. OnHopinHi qudepeHniaabHi piBHIHHS

4, EKoHOMIYHI 3a/1a4i: 3a/1a4a PO HarpoMaDKEHHS KamiTaly; 3a/1a4da mpo pyx (hoHIiB; 3a1aua
PO peKIaMy.

Tema 23. Jliniiini nudepenuianbui II-ro nopsiaky 3 nocriiinumu koedinieHramu
Mera: CdopmyBatu MNOHATTS AUQEpeHLiaIbHUX PIBHAHb JIpyroro mnopsaky. HaBuutu
pO3B’sA3yBaTH JiHIMHI OJHOPiMHI Ta HEOMHOPIAHI AMdepeHLianbHl PIBHAHHS JPYrOro TMOPSIKY.
PosrnsnyTu 3anauy Komi; quaamiuny mozens Ketinca.
IInTanHs 1J1s1 00roBOpPEeHHs:
1. Po3B’s3yBaHHS JIHIMHUX OJHOPIAHUX MUEpPEHITIaTbHUX PIBHSIHB IPYTOTO MOPSIKY 3
HNOCTIHHUMHU KOe]ilieHTaMH.
2. Po3B’s3yBaHHS JiHIHHUX HEOAHOPITHUX AUdEpeHIliadbHuX PiBHAHB II-TO mopsaky 3
NOCTIHHUMHU KOoe]ilieHTaMH.
3. 3agaua Kommi.
4. lunamivna mojnenb KeitHca.

Tema 24. Yucaoi psiau Ta ix 30ixkHicTH

Mera: CopmyBaTu MOHATTS MPO J0JATHI Ta 3HAKO3MIHHI YUCIIOBI Psiid. 3aCBOITH O3HAKH iX
301KHOCTI.

IuTanHs 1Jis1 00roBOPEHHS:

1. HeoOxiHa yMOBa 301KHOCT1 YUCIIOBOTO PSIAY.

2. JloctatHi 03HaKH 301KHOCTI YHCIIOBUX PSIIIB.

3. P reomerpudanoi mporpecii.

4. 3HaKO3MiHHI PSAIH.

5. AGcomoTHa Ta yMOBHA 301KHICTb.

Tema 25. CteneHesi psaun

Meta: CpopmyBaTu MOHATTS MPO cTeneHeBi psau. HaBunTu 3Haxoautu 061acTh 301KHOCTI
CTeneHeBUX psAMiB. Po3risiHyTH 3acTocyBaHHS po3kiaaiB (QyHKUiM B psau MaknopeHa npu
HaOJIMKEHNX OOYMCIIEHHAX 3Ha4eHb (DYHKIIIH, TpaHULb Ta BU3HAYEHUX 1HTETPaIiB.

IuTanHs 1J1s1 00rOBOPEHHS:

1. Paniyc Ta 001acTh 3015KHOCTI CTENIEHEBOTO PAIY.

2. Poskmamn ynkuii B psinu Makiopena i Teitnopa.

3. HaGnmxeHe o0uMciIeHHs 3HaUeHb (DYHKIT Ta BU3HAYEHUX 1HTETpaiB.

4. lpuknaau 3aCTOCYBaHHS CTETIEHEBUX PSIJIIB.



6. KomniiekcHe npakTuyHe iHANBiaYyaJbHe 3aBIaHHS
Bapiantu KI1I3 3 nucuuminian «Buiia MatemMaTrKa» BUKOHYIOTHCS KOKHUM CTYACHTOM 3T1THO
PO3IOIICHHX BapiaHTIB 3aBAaHb. 3aBIaHHS CTYACHTH BUOUPAIOTH i3 METOIUYHUX peKOMeHallii [6].
Mertoto Bukonanss KIII3 € oBoIoiHHS METO1aMH BHIIIOT MATEMATHKH Ta 1X 3aCTOCYBaHHS JIJIs
PO3B’s3yBaHHS KOHKPETHUX MareMaTuyHux 3agad. [Ipu Bukonanni ta odopmiienHi KIII3 crygent
BUKOPHUCTOBYE IMIIPYYHUK 3 BHINOI MAaTEMaTHUKH, BIIMOBITHI METOIWYHI BKa31BKHM Ta KOMIT FOTEPHY
TEXHIKY.

/. TpeHiHr 3 TUCUMILTIHA
Merta TpeHiHTy 3 AMCHUILTIHU «Buia Matematuka» — GOpMyBaHHS y CTYACHTIB MPAKTHYHUX
HaBUYOK Ta BMiHb 3aCTOCOBYBAaTH MaTeMaTH4HI METOIM TS PO3B’SI3yBaHHS 3a71au.
[TpoBeneHHsT TpEHIHTY J03BOJISE: 3a0E3MEUUTH NMPAKTHYHE 3aCBOEHHS TEOPETHYHUX 3HAHB,
OTPHUMaHHMX Y IPOLECi BUBUCHHS AUCHUILIIHN «BuIa MaTreMaTrkay; BUPOOUTH Y CTY/ACHTIB HABUYKU
BHOOPY MaTeMaTUYHUX METO/IIB JJIsl IPOBEACHHS EKOHOMIKO-MAaTEeMaTHYHOTO aHai3Yy.

Temaruka: 3acTocyBaHHSI MaTEMATUYHOTO anapary AJis po3B’si3yBaHHs NPUKIAAHUX 3a7ad.
1. ExoHoMmiuHi 3a/1a4i Ha BAKOPUCTAHHS JIIHIHHOT anreOpu:

a) 3aJ1a4a MIXKTaTy3eBOro Oaixancy;

0) 3aJ1aua 3HaXOJ[)KEHHsI BUTPAT CUPOBHUHH, MAIHMBA Ta TPYAOBUX PECYPCIiB.

2. EnemenTn (hiHaHCOBOI MaTEeMAaTHKH Ta MAaTEMAaTHYHOT €KOHOMIKH:
a) OOYUCIICHHS MTPOCTUX 1 CKJIQIHKUX BiJICOTKIB;

0) 3a7a4i Ha pO3paxXyHOK PEHTH 1 MOTalIeHHs 0opry;

B) 3a/1a4i HAa OOYMCIICHHS HENIEPEPBHUX BiJICOTKIB,;

I') IUCKOHTYBAHHSI IO MPOCTHX 1 CKJIATHUX BIJICOTKOBHX CTaBKaXx.

3. 3aga4i eKOHOMIKH 3 BUKOPUCTAHHAM TOXITHUX:
a) eNIaCTHYHICTh MOMUTY BiIHOCHO IiHU 1 TPUOYTKY;
0) eTaCTUYHICTh IPOITO3HIIIT;

B) €JIACTUYHICTh TOBHUX 1 CEpEAHIX 3aTpar.

4. 3actocyBaHHs (PyHKIIIH 6ararb0X 3MIHHUX B €KOHOMIIIL:

a) 3aCTOCYBaHHS YaCTMHHMX IMOXIJHMX B 33JayaxX €KOHOMIKH: ONTHUMI3allisl BUTPAT Ta
npuOyTKiB BUPOOHUIITBA;

0) ®ynkuii Ko66a-/lyrnaca. PiBusuus Pimepa;

B) €JIaCTUYHICTh (PYHKIIIT O6araTb0X 3MIHHUX.

5. 3acToCyBaHHS BU3HAUEHOTO IHTErpaja IpHu po3B’3yBaHHI €eKOHOMIYHMX 3a/1a4:

a) MakcuMizaiis npulyTKy 3a 4acom;

0) 3aga4i Mpo BUTpaTH, AOXia MPHOYTOK;

B) o0uncneHHs KoedinienTa /[)XiH1 npu 3HaX0/PKEHH1 HEPIBHOMIPHOCTI PO3MOALTY JOXO/IB Ta
nprOYTKOBOTO MOJATKY HACETIECHHS.

6. 3acTocyBaHHs AU(epeHLiaTbHUX PIBHSAHB IIPU PO3B’3yBaHHI €EKOHOMIYHMX 3a/1a4:
a) 3a/1a4a Ha BUTpaTH BUPOOHHUIITBA;

0) 3a/1a4a Ha 3HAXO/KEHHS KUTHKOCTI HaCeJIeHHS;

B) 33/1a4a Ha 3HaXOJ[)KEHHsI BETMYMHU OaHKIBCHKOT'O BKJIAAY;

I') 3371a4a Ha 3pOCTaHHs IHBECTHULIH;

1) 3a]1a4l Ha 3HaXO/[KEHHsI €J1aCTUYHOCTI MOTHUTY .

8. CamocriiiHa po6oTa CTy1eHTiB
3 MEeTOI0 3aCBOEHHSI TUCIMILIIHYN «BuIia MaTemMaTnka» CTy/IeHTH MOBUHHI BOJIOAITH 3HAYHUM
o0csrom iH(dopmallii, YaCTUHY IKOi BOHH OTPUMYIOTh 1 ONPalbOBYIOTh HIIIXOM CaMOCTIHHOT poOOTH.

Ne
TemaTuka
n/n
1 | BusHauHUKH N-TO MOPSAKY Ta iX 0OUHCICHHS
2 | Meronu 3HaXOKEHHSI 00EPHEHOI MaTPHIIi
3 | Panr matpuini Ta HOTO 3HaXOIKEHHS




4 | Cucremu TiHIHHUX anreOpaidyHUX PiBHSIHB Ta iX PO3B’SI3KH
5 | JochimKkeHHs CUCTeMH JIIHIHHUX anreOpaidHuX piBHSAHb HA CYyMICHICTh
6 | [loOynoBa MaTpuYHUX €KOHOMIKO-MaTeMaTHYHUX MOJIEIICH
7 Bekropu Ta nii Hax BekTopamu. IIpoekiisi BeKTopa Ha YHCIOBY BiCh Ta ii BIACTHBOCTI.
Cxkanspanii 106yToK BeKkTopiB. KyT Mk BekTOpamu
8 [Ipsima minist Ha mionuHi. Pi3Hi Buam piBHAHB npaMoi. KyT Mix qBOMa npsMuMu. Y MOBU
napajieabHOCTI Ta NePIEHIUKYJIISIPHOCTI IPIMUX
3aranpHe PIBHSHHS IPSIMOI Ta HOTO AOCHIKEHHS. Binans Touku 10 mpsmoi
10 | Kyt Mixx 1BOMA TUTIOIITUHAMH. Y MOBH HapaJieIbHOCTI 1 MEPIICHIUKYISIPHOCTI ILTOIIHH
11 | Pi3Hi Buau piBHAHB MpsIMOT B TpocTopi. KyT Mixk JBOMa NMPpSIMUMH B TIPOCTOP1
12 Kanoniuni piBHﬁHgﬂ elirca, .rinep6om/1, napaboyii. 3aCTOCyBaHHSI KPUBUX JIPYTroOro
NOPSAKY B EKOHOMIYHMX JIOCIIIPKEHHSIX
13 3araang NOCTaHOBKA 3a71a4l MaTeMaTUYHOI'O IIPOrpaMyBaHHs Ta IX Kilacudikallisd. 3arajibHa
3ajaua JIiHIHOTO MporpaMyBaHHs
14 [lepa Ta npyra cTangapTHi ¢)0ng 3anaui JII1. (OcHOBHA 3a/1a4a JIiHi‘f/'IHOl"O
IporpaMmyBaHHsI 3 OOMEXEHHSIMU-PIBHOCTSAMH Ta 3 0OMEKEHHSIMU-HEPIBHOCTSMU)
15 BI/IHYKJIi‘ MHOKHHHU (O3HAYEHHS, qpnmaan), PO3B’ 30K Hepi}sHOCTi Ha KOOP/AWHATHIN
II0IIKHI. baraToKyTHHK po3B’s3KiB cUCTeMH 00MEKeHb-HEpIBHOCTEH Ta Horo no0y10Ba.
16 3HaXO/KEHHS ONTUMAIbHUX BEPIIMH 0araTokyTHHKa po3B’si3KiB. OOUNCIICHHS
eKCTPEMaJIbHOI0 3HAYEHHS 11JIbOBOI (hOopMHU
17 3asaya po BUKOPUCTAHHS pecypciB (BHITYCK TIPOIYKIIii), CKIIa/IAHHSA pariiony,
3aBaHTa)KEHHs 00J1aJIHaHHs, PalliOHAJILHOI'O PO3KPOI0 MaTepialliB
18 TpancnoptHa 3aj1aya niHiﬁgoro IIpOrpamMmyBaHHS. KpHTepiﬁ OHTI/IMaJ'IbHOCTi.OHOpHOFO
rmnany T-3amauvi. Bingkpura 1 3akpurta T-3ama4a, 3Benenss BiagkpuToi T-3a1a4i 10 3aKpUTOL
19 | [HoHATTS HMKITY, HUKITY IEPEPAXyHKY, 03HAYEHOTO UKITY. AJTOPUTM METOY IMOTCHIIIATIB
20 Kanoniuna dopma saz[at;i J_IH. KpuTepiii onTUManbHOCTI ONOPHOTO IJIaHY 332 CUMILIEKC-
TabIMLero Ui 3a1a4 max i min. Cummsiekc-meron po3s’sizyBanss 3J111
21 | YucaoBa moCiOBHICTb. [ paHMIIs YUCIIOBOT ITOCITITOBHOCTI
22 O6‘II/ICJ'I€HH‘$I MPOCTHX Ta CKIa/HUX BIJICOTKIB. BUKOpUCTaHHS MOKa3HUKOBOI (PYHKIIIT TpU
004YHCIICHH] HeNepepBHUX BIICOTKIB
23 | 3amadi mpo po3paxyHKU PEHTH Ta MOTalleHHs 0opry
24 | OcHOBHI TEOpEMHU IPO IPAHUII YUCIOBUX MOCIITOBHOCTEH
25 | OcHOBHI TeopeMH PO rpaHulli GyHKIIT B TOUI
26 | JIBi BU3HAYHI (4yJ0B1) TpaHUIIl
27 | Hemepepsrictb ¢yHkmii B Toumi. Kimacugikaris TO40K po3puBy
28 | 'eomeTpuyHMil, MEXaHIYHUN Ta EKOHOMIUYHUH 3MICT MOX1AHOT
29 | IlpaBuna mudepennitoBanss. [Toxigaa cymu, 1oOyTKY Ta 4aCTKH (DYHKITIH
30 | IToximHa Bix cknamaHoi GpyHKIil. [ToXiqHi BUIMX MOPSIKIB
31 | dudepenmian ¢pyHKITT Ta HOTO 3aCTOCYBaHHS
32 | Teopema Posst i Jlarpanka
33 | 3pocranHs Ta ciamaHHs QYHKIIT HA IPOMIKKY
34 | Exkcrpemym ¢ynkiiii. HeoOxiqHa Ta JOCTaTHI yMOBH €KCTPEMYMY
35 OnykJicTs 1 Bl"Hy"l“iCTL rpadika pynxuii. Touku neperuny. [ToBae nocnimkxeHHs QyHKIT Ta
noOytoBa ii rpadika
36 | IIpasuiio JlomiTans
37 | EnacTH4HICTH MMOMMUTY Ta IPOIO3UIIiT BIAHOCHO IIHU
38 BuzHauenns (byHKHi'I: Oaratbox 3MIHHMX. DyHKIS BOX 3MIHHHUX Ta ii rpadidyHe
300paxkenHs. Pynkuis Ko66a-Jlyrnaca
39 qaCTI/II-‘IHi MOX1/H1 MEPILOTro MOopsKy. EKOHOMIYHMI 3MICT YaCTUHHUX NMOXITHUX. ['patieHT
byHKIIT
40 | IloximHi BUIIUX TOPSAKIB (QYHKIIT OaraTh0X 3MiHHUX
41 | ExctpemyMm (yHKLiT [BOX 3MiHHHX. HE0OXiHiI Ta JOCTAaTHI yMOBH €KCTPEMYMY




Emmipuuni ¢opmynu. [loOyaoBa dhopmynu JiHIHHOT 3a7I€XHOCTI METOJOM HaWMEHIIIHNX
kBajpartiB. [lapabGosivyna Ta rinepboiuHa 3aJeKHICTh

43 | 3aranpbHa IOCTAaHOBKA 3aja4i HeMiHiiHOTO porpamyBanHs (3HJIIT)

44 | HeoOximgHi ymMmoBH ekcTpemymy 3anadi HJIIT 6e3 oOmexeHb

45 | JloctaTHi ymMmoBH ekcTpemymy 3anadi HIIIT 6e3 oOmexeHsb

46 | Hocmimkenns 3agaqi HJIIT Ha yMOBHMIT eKcTpeMyM

47 | IlepeicHa ¢yHkiis. HeBu3HaueHuii iHTErpa Ta HOro BIACTUBOCTI.

48 | Meronu iHTErpyBaHHSI B HEBU3HAYCHOMY 1HTETrpai

49 | InTerpyBaHHs pamiOHAILHUX APOOiB

42

[HTEerpyBaHHs TPUTOHOMETPUYHHUX (GYHKIIH BHIY .[Sin OX COS PBXadx , Isin oxsin Bxdx,
50

_[ COSaLX COS PBXadx _[COS” xsin™ xdx . VHiBepcanbHa TPUrOHOMETPHYHA ITiICTAHOBKA

51 | IarerpyBaHHs IeSKUX ipparlioHaIbHUX (YHKITIH. TpUroHOMETpHYHI i ICTAHOBKH

52 Busnauenuii i'HTeraJI Ta MOTO BIIACTHBOCTI. FeOMeTquHHﬁ Ta €eKOHOMIYHUI 3MiCT
BH3Ha4YeHoro inTerpana. Teopema Hrrotona-Jleitbnima

53 | Metoau oOuunciIeHHs BU3HAYCHOTO iHTerpayia. HesnacHi inTerpanu

54 | 3acrocyBaHHS BU3HAUYCHOTO 1HTETPajia B EKOHOMIYHHUX 3a/1a4ax

55 | JliniitHi ogHOMiAHI qudepeHiianbHi piBHSHHS MEPIIOro nopsaky. 3agada Kori.

56 HiHiI‘/'I.Hi. OJTHOPIHI Ta HEOAHOPIAHI AUQepeHITianbHI PIBHAHHS IPYToro NOPSAKY 3 CTATUMU
KoediieHTaMu

UYucnosuii psia Ta itoro 30xHICTh. HeoOxiqHa yMoBa 301KHOCTI YUCIOBOTO psdy. JlocTaTHi
YMOBH 301KHOCTI 3HAKOTIOCTIHHUX PSIIB

59 3HaK03MiH§i ps. 03HaKg JleiiOHima 301KHOCTI 3HAKONEPEeMiHHOTO psixy. AOcomoTHa i
yMOBHA 301KHICTh 3HAKO3MIHHOTO PSITY

59 | CreneneBuii psij Ta ioro 301kHICTh. Paaiyc 301’KHOCT1 CTEIIEHEBOTO ALY

60 | Posknax ¢ynkuii B psia Teimopa i Makiiopena

61 | 3acTocyBaHHS CTENEHEBUX PSIiB ISl HAOMMKEHUX 00YNCIICHb

57

9. MeToau HaBYAHHS
VY HaBUabHOMY MPOIIECI 3aCTOCOBYIOTHCS: JICKIIIT, MPAKTUYHI Ta 1HAWBIyalbHI 3aHATTS,
KOHCYJIBTAIli1, CAMOCTiifHa po00Ta, METO] ONTUTYBaHHsI, TeCTyBaHHs, BukoHaHHs KIII3.

10. 3aco0u oniHIOBAHHS Ta METOH 1€EMOHCTPYBAHHS Pe3yJIbTATIB HABYAHHA
V nporeci BUBUEHHS AUCLMILTIHY «Bullla MaTeMaTHKa» BUKOPUCTOBYIOTbCS HACTYIIHI 3aCO0H
OLIIHIOBaHHS Ta METOJH JEMOHCTPYBAHHs PE3y/IbTaTiB HaBUaHHS:
- IOTOYHE ONUTYBAHHS Ta TECTYBaHHS,
- OLIIHIOBAHHS Pe3yJIbTaTiB MOYJIbHOI KOHTPOJIBHOI PoOOTH;
- OLIIHIOBAaHHS PE3YJIbTATIB PEKTOPCHKOI KOHTPOIBHOI pOOOTH;
- oliHIOBaHHA pe3yJbTaris KI1I3;
- 3aJ11K, €K3aMEH.

11. IoaiTka oiHIOBAHHSA

Tonimuka wooo Oednauinié i nepecknaoanus. JIns BUKOHAHHSA 1HIMBIAYaJbHUX 3aBIaHb 1
NPOBE/ICHHS! KOHTPOJIBHUX 3aX0J1IB BCTAHOBJIIOIOTHCS KOHKpETHI TepMiHH. [lepeckinaiaHHs MOAyIiB
BIIOYBA€ThCSA 3 JO3BOJY JUPEKUii (akyapTeTy 3a HasSBHOCTI MOBAXKHUX NPUYUH (HANPUKIAJ,
JKapHSHUI).

Tonimuxa wooo axademiunoi dobpouecnocmi. BUKOpUCTaHHS JIPYKOBAHUX 1 €IEKTPOHHUX
JpKepen iH(opMartii mijx 4yac KOHTPOJIBHUX 3aX0/IiB Ta €K3aMEeHiB 3a00pOHEHO.

Ilonimuxka wooo 6i0gidyeanns. BinBimyBaHHS 3aHATH € OOOB’SI3KOBUM KOMITOHEHTOM
OLIIHIOBAaHHS. 32 00 €KTUBHUX NMPHUUYUH (HANPHUKIAM, KApaHTHH, BOEHHUN CTaH, XBOpoOa, 3aKOpJOHHE
CTa)KyBaHH$1) HaBYaHHS MOKe BiI0yBaTHCh B OH-JIaliH ()OpM1 3a MOTOKEHHSIM 13 KEPIBHUKOM KYpCY 3
JI03BOJTY TUpEKLii (haKyJIbTeTy.



12. Kpurepii, popMH NOTOYHOI0 Ta MiJICYMKOBOI0 KOHTPOJIIO
[TlincymkoBuit 6anm (3a 100-0anpHOIO MIKAJIO) 3 JOUCHMIUIIHM «Buia MareMaTukay
BU3HAUYAETHCS SK CEPEIHbO3BAKEHA BEIMYMHA, 3AJEKHO BiJf MHUTOMOI Baru KOXHOI CKJIaIOBOL

3aJIIKOBOTO KPEIUTY:

s 3aniky

3ajgikoBui
MoayJb 1

3ajikoBuii MoxyJIb 2

3anikoBuii MoayJb 3

Pazom
(%)

30%

40%

30%

100

OnuTyBaHHS 1] Yac 3aHATh
(7 Tem) 5 GauniB 3a Temy —
Mmakc. 35 OaniB

MopyiibHa KOHTPOJIBHA
poboTa — makc. 65 6aiB

OnuTyBaHHS M1J] Yac 3aHSATh
(5 Tem) 6 GamiB 3a TeMy —
Mmakc. 30 6aniB

MopynbHa KOHTPOJIBHA
pobora — maxkc. 70 6aiB

ITigroroska KIII3 — maxc.
40 6amniB

3axuct KIII3 — maxc. 40
OaiiB

BukonaHnHs 3aBJaHb ITi1 Yyac
TpeHiHry — makc. 20 6aiiB

100

3ajrikoBHi
Moayab 1

Jliis ek3amMeny

3ajikoBuii MmoayJib 2

3ajikoBuii MmoayJib 3

3anikoBui
MOayJb 4
(ex3ameH)

Paszom
(%)

20%

20%

20%

40%

100

OnuTyBaHHS 1]
gac 3aHATh (7
TeM) 5 GaliB 3a
TeMy — Makc. 35
OautiB
MopnynbHa
KOHTpPOJIbHA
poboTa — Makc.
65 Oani

OnuTyBaHHS Ii]] Yac
3aHATh (6 Tem) 5 OaiB
3a Temy — Makc. 30
OatiB

MopynbHa
KOHTpOJIbHA poOoTa —
Mmakc. 70 6aniB

ITinroroska KIII3 —
Makc. 40 6amniB

3axuct KIII3 — makc.
40 6amniB

VY4acTh y TpeHIHrax —
Makc. 20 6aiiB

TecToBI 3aBIaHHS
(10 recriB o 1 6amy
3a Tect) — makc. 10
OaiiB

Teopernune
nuTaHHg — Makc. 10
OaiiB

3anmaui (4 3amayi) —
o 20 GaiiB, Makc.
80 OaniB

100

[MIkajaa ouiHIOBAHHA:

3a HIKaJa0I0
3YHY

3a HAiOHAJHLHOIO

IHIKAJ0I0

3a mkaJgor ECTS

90-100

BIJIMIHHO

A (B1AMIHHO)

85-89
75-84

B (myxe no0pe)

noope

C (mobpe)

65-74
60-64

D (3amoBinbHO)

3a10B1JIBHO

E (nocratHbo)

35-59
1-34

HE3aJI0BIJIBHO

FX (He3a10BIIBHO 3 MOYKJIMBICTIO TIOBTOPHOTO CKJIaJaHHS)

F (ae3amoBiIbHO 3 000B’SI3KOBUM TOBTOPHHUM KYPCOM)

13. IncTpyMeHTH, 00JIaTHAHHS TA NPOrpaMHe 3a0e3nevYeHHsl,
BUKOPHCTAHHSA AKMX Mepeadavyac HaBYAJIbHA JUCIUIIIHA

HaiimenyBaHHs

Howmep temn

1. | KomynikariiiHe nporpamue 3a0e3neueHns (Z00M) [uist TPOBEICHHS 3aHATh
y peKHUMi OHJIalH (32 HEOOXiTHOCTI)

1-15, cem. 1, 2

2. | Komynikariiina HaBuanbHa iatdopma (Moodle) s opranizarii
JUCTAHIIIMHOTO HaBYaHHS (32 HEOOX1THOCTI)

1-15, cem. 1, 2

3. | Cucrema nunamiunoi MatemaTrku Geogebra

12, cem.1;
1,2,9, cem.2

4. | Imctpymentu Microsoft Office (Excel)

3,ceMm 2
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