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1. Onuc HAaBYAJIBLHOI U CIHUILTIHA

“ ExoHOMIKO-MaTeMAaTHYHI MeTOIH Ta Moaei

I'any3b 3HaHb, HANIPSIM MIJATOTOBKM, CIIENIiAJIbHICTD, OCBITHIH CTYNiHb

OCBITHI} CTYIIHBb

bakanasp

Hampsim miaroroBku

Lugposa exonomixa

CreriajapHICTh 051 Exonomika
XapakTepucTHKA HABYAJILHOIL AU CHHUILTIHA

Bun 0as3oBa

3aranpHa KijabKICTh TOQUH 150

Kinskicts kpeautiB ECTS 5)

KinpKicTh 3MICTOBUX MOJYJIiB 2

Kypcouii npoekt (podota) (3a
HasIBHOCTI)

DopmMa KOHTPOIIIO

3K

Ioka3HMKH HABYAJIbHOI JUCUUIIIHU JJIsl J€HHOI TA 32049HOI ()OPM HABYAHHSA

JeHHa popma HaBUaHHS

3a04Ha (popma HaBUAHHS

TOJIMH 7Sl IeHHO1 (OPMU HaBYAHHS

Pix miaroroBku (Kypc) 2 -
Cemectp 3 -
JlexuiiH1 3aHATTS 30rog. -
ITpakTH4Hi, CEeMIHAPCHKI 3aHATTS 30rogn. -
JlaGopaTopHi 3aHATTS - -
CamocrtiitHa poboTa 90 -
InuBinyanpHi 3aBIaHHs -
KinpKicTh THKHEBUX ayTUTOPHUX 4 ron. -

2. MeTa T2 3aBJaHHA HABYAJLHOI JUCIHUILIIHA

Mema:  onanyBaHHSA

€KOHOMIKO-MaTeMaTUYHUMU

METOoJaMu  JJIS

e(l)eKTI/IBHOI‘O KCPpYyBaHHA €KOHOMIYHHUMH Ta BI/IpO6HI/I‘II/IMI/I CHUCTEMaMU, BUSBIICHHSA

aNbTEPHATUBHUX PIlIEHb, iX (hOpMaIi30BAaHUIN OINMKC, CIIBCTABJICHHS AJIbTEPHATUB

JIH 1 IUJIeH, a TaKOXK aHaI13 MOMKJIMBOCTEN BUSIBJICHHSI AJIbTEPHATHURB 3a JIOTIOMOTOI0

MOJENBbHUX eKcnepuMeHTIB. CrnernudiuHa 0coOJMBICTh €KOHOMIYHOI CHCTEMU

nojpira€ 'y ToMmy, o0 BOHA HAJICKKUTH O KJIACy ynpaBHiHCBKI/IX CHCTCM, 4 B HHUX

MEepIIUM 3aBJAHHIM peanizailii ONTUMaIBHOTO YMPAaBIIHHS € MPaBUILHUN BUOIp

KPUTEPII0 ONTUMAIBHOCTI, SIKW MIT O BpaxyBaTH yC1 HAMBAXKJIUBIIIII, 1, MOYKITHBO,

HaliCynepeusnBILI BUMOTH JI0 JAHOTO €KOHOMIYHOTO MPOLIECY.

3acTOCYyBaHHS €KOHOMIKO-MaTEMaTUUYHUX METOJIB 1 MOJEJIEH B €KOHOMIII

IMOCTAaBUJIO IIEPE €KOHOMIYHOIO HAaYKOIO ps A BaXKIIMBUX MCTOI[OJ'IOI‘i‘{HI/IX HpO6HCM,




NOB’SI3aHUX 13 3 SCyBaHHSAM 3aKOHOMIPHOCTEHW ONTUMI3AIil CYyCHUJIBHOTO
BUPOOHUIITBA Ta HWOro OKPEMHUX IIPOIIECIB, BUKIMKAJIO HEOOXITHICTh aHaJI3y 1
y3araJibHeHHS TEOPETUYHUX OCHOB MaTEeMaTUYHOTO MOJIEJTFOBaHHS
HApOIHOTOCIOIAPCHKUX MPOIIECIB.

[IpenmeToM BHUBUYEHHS € KIJIBKICHI XapaKTEPUCTUKHU B IX B3a€MO3B'SI3KY 1
B3a€MO03aJI€KHOCTI, 1110 MalOTh MICII€ B EKOHOMIYHHUX Ta EKOHOMIKO-TEXHOJIOTTYHUX
nporecax.

3as0anns HaA8YANLHOL OUCYUNJIIHU.

- OmnaHyBaHHS OCHOBHUMHM TMOHSATTSMU JIHIAHOTO TPOrpaMyBaHHS 1
MaTEMaTUYHOTO MOJICTIOBAHHS B €KOHOMIYHIN BUPOOHUIITBA;

- OBOJIO/IIHHSI TEOPETUYHHMHU OCHOBAaMH MAaTE€MaTU4YHOI'O MOJEIIIOBaHHS,
npuiioMamMu Ta MetoAamu (opmaiizaiii yMOB €KOHOMIKO-MaTeMaTUYHHUX 3a]1ad,
TUTIOBUMH  €KOHOMIKO-MAaT€MaTHYHUMUA MOJEISIMH 1  MOXJIMBOCTSMHU  iX
3aCTOCYBaHHSA B CIICLIaJIbHUX YMOBaX JACpKaBHUX, KOJEKTUBHUX Ta (epMEpPChKUX
TOCIIO/IapCTB;

- onTuMizallisl Ol3Hec-TUIaHiB BUPOOHMIITBA 1 peanmi3allii OKpeMHUX BH/IIB
IPOAYKIIII B YMOBaX PUHKOBOI KOH IOHKTYPH;

- OBOJIOJIIHHA METOJaMHU MICISONTUMI3AIIMHOrO aHamizy 1 MpaBUIAMH
OPUIHATTS PIlIEHb Y BUPOOHUYIH.

VY pe3ynbTari BUBUCHHS HABYAIBHOT NUCHIUIUTIHHA CTY/IEHT TTOBUHEH

3Hamu:

- OCHOBM TeOpii MOJETIOBaHHS SK METOAY HAyKOBOTO III3HAHHS,
BU3HAYCHHSI Ta MOHATIHHI KaTeropii 1[b0ro METOy;

- TpuHoOMH MaTeMaTU4YHO1 opmatizallii yMOB €EKOHOMIYHUX Ta TEXHIKO-
TEXHOJIOTIYHUX ITPOIIECIB;

- OCHOBHI JTOPUTMHU PO3B’SI3KY ONTHUMI3AIIAHUX 3a/]a4, €KOHOMIKO-
MaTeMaTUYHUH aHali3 ONTUMAIbHUX PO3B'A3KIB (ILJIaHIB);

- THUIIOBI MOJENIl OCHOBHMX E€KOHOMIKO-TEXHOJIOTITYHHUX MPOUECIB Yy
CUIBCHKOTOCTIOAAPChKOMY BUPOOHUIITBI;

emimu.

- 3aCTOCYBaTH MOJICTIOBAHHS K METO/ IM3HAHHS, aHATI3y, TUIAaHYBaHHS
Ta yMpaBJIiHHS,

- BUBHAYUTU €PEKTUBHICTh BUKOPUCTAHHS 3€MJI1, TEXHIKH, POOOYO0i CHIIH,
IPOIMIOBUX Ta IHIIUX BHUPOOHMYMX PECYpCIB, a TaKOX OpraHi3aliiHuX,
TEXHOJIOTTUYHHX Ta 1HIITUX 3aXO0/1B;

- TMPOBOJWUTH EKCIICPUMEHTAIbHI JOCIHIKEHHS 3 METOI0 BHUSBJICHHS
pe3epBiB MiABUIIECHHS €()EKTUBHOCTI CIbCHKOTO TOCMOIAPCTBA



HapuyanbHa qucumiiina 3aée3neuye (popMmyBaHHs psay GpaxoBux
KOMIIETEHTHOCTEH:

Iumezpanvna KomnemeHmuicmo

31aTHICT, BHU3HAYATH Ta PO3B’A3yBaTH CKJIAJHI EKOHOMIUHI 3afjadl Ta
IpaKTHYHI TPOoOIEeMH, TPUIMATH BIAMOBIIHI YIIPABIIHCHKI PIIIICHHS B €KOHOMIYHIH
cdepi Ta chepi muPpoBOi EKOHOMIKH, K1 XapaKTEPHU3YIOThCS KOMILJIEKCHICTIO Ta
HEBU3HAYCHICTIO YMOB, IO Iepefdadae 3acTOCYBaHHS TEOpil Ta METOMIB
€KOHOMIYHOI ~ HayKH, CydacHHMX 1HGOpPMaIllfHMX  TEXHOJOTi1M, METOJiB
€KOHOMIKOMaTeMaTHYHOTO MOJISIIOBAaHHA B YMOBaX JiJKiTalli3allii cOIliaJbHUX
BIJTHOCHH

3azanvHa
3K3. 3gaTHICTh A0 aOCTPAKTHOTO MUCJICHHS, aHAIII3y Ta CUHTE3Y.
CneyianvHi (¢haxosi npeomemmui)

CK6. 3naTHiCTh 3aCTOCOBYBAaTH €KOHOMIKO-MAaTeMaTUYHI METOAM Ta MOJEN1
JIJISl BUPIIICHHS] EKOHOMIYHHUX 3a/1a4.

CK11. 3naTHicTh 0OrpyHTOBYBATH €KOHOMIYHI PIIEHHS HA OCHOB1 PO3yMIHHS
3aKOHOMIPHOCTEN €KOHOMIYHHMX CHUCTEM 1 IIPOLIECIB Ta 13 3aCTOCYBaHHAM
CY4aCHOT'O METOJAMYHOTO IHCTPYMEHTAPIIO

IIpoepamui pe3yromamu HaguanHs

[1P8. 3acTocoByBaTH BIJIMOBIIHI €KOHOMIKO-MaTEMAaTHYHI METOJIM Ta MOJIEII
JUTSl BUPIIICHHS] eKOHOMIUHUX 3a]1a4.

[1P13. InentudikyBatu mpKepena Ta Po3yMITH METOIOJOTII0 BU3HAYEHHS 1
METOIM OTPUMAHHS COIlaJIbHO-€KOHOMIYHUX JaHWX, 30MpaTh Ta aHalli3yBaTH
HE0OX1IHY 1H(pOpPMAITiI0, pO3PaxXOBYBATH €KOHOMIYHI Ta COIlIaJIbHI TOKA3HUKH

[1P21. BmiTi aOCTpakTHO MHCIWTH, 3aCTOCOBYBATH aHAII3 Ta CHUHTE3 JIJIs
BUSIBJIICHHS KJTFOUOBUX XapaKTEPUCTHK CKOHOMIYHUX CUCTEM Pi3HOTO PiBHS, & TAKOK
0COOJIMBOCTEM MOBEIHKH 1X Cy0’ €KTIB.

IIporpama HaBYAJBHOI M CHUILIIHA

3MICTOBUIA MOAY.JIb 1.
KonuenryaJibHi acleKTH €KOHOMIKO-MaTeMATHYHOI0 MOJE/II0BAHHSA

Tema 1. Exonomiko-mamemamuine MoOeno8aHHsA 6 eKOHOMIUHUX
O0CNIOACEHHSAX

[IpeameToM BUBYEHHSI KYypCy € KUIBKICHI XapaKTEPUCTUKU E€KOHOMIYHUX
SBHUIIl Ta TMpPOIECIB, 1O BIAOYBAaIOTbCS HAa  BUPOOHMIITBI, BHUBYEHHS IX
B32€MO3B’SI3KIB Ta 3aJIEKHOCTEHN MPU PO3BUTKY EKOHOMIYHOI CUCTEMH.
OcCHOBHUI METOJ JTOCHIIPKEHHS — a0CTpaKWisi, CYKyIMHICTh MPUHOMIB 1 ITpaBuI,
K1l 3a0e3meuyroTh  (QopMamizaiilo  BUPOOHMYMX TPOLECIB Yy  BUIJISAIL
MaTteMaTtuyHoi Mozjeni.. OcoOIMBOCTI 3aiay JIHIKHOTO MpOrpaMyBaHHS Ta iX
3CTOCYBaHHS Yy HApOJAHOMY TOCHOJApCTBl. 3arajbHa 3ajaya JIHIKHOTO
IpOrpaMyBaHHS


https://elearn.nubip.edu.ua/mod/glossary/showentry.php?eid=183252&displayformat=dictionary

Tema 2. Exonomixko-mamemamuyna nocmanoska 3aoayd. Knacugikayis 3aoau
MAMemMamuyHo20 NpocPamy8aHHs.

HaBouThcst MOHATTS 3araibHOI 3aa4l JIHIMHOTO NporpamyBaHHs. JlaeTbes
PO3TOPHYTHM, BEKTOPHO-MATPUYHUMN 1 CKAJISPHO-BEKTOPHUN 3alUCH 3arajibHOl
3a/1a4l JIHIKHOTO MporpaMyBaHHs. BBOASATHCS MOHATTS OCHOBHHUX Ta MPUPOIHUX
oOMexeHb, BEKTOpa-psAaka Koe(dilieHTIB JiHINHOI (popmH, BEKTOpa-KOJIOHKU
BUTHHUX WICHIB, BEKTOPA-KOJOHKU 3MIHHUX, MATPHUIIl OCHOBHUX YMOB.

Mognenb po3risIaeThesl SIK BaKIMBUM 1HCTPYMEHT HAyKOBOi aOCTpakiii Ta

OJIMH 3 OCHOBHUX METO/IIB IMi3HAHHS 3aKOHOMIPHOCTEH pI3HOMAaHITHUX SIBUII] Ta
nporieciB. HaBoguThCst 03HaueHHS MO, BUAM MOJIENIel Ta iX Kiacudikais 3a
pi3HUMU 03HAKaMu. MOJETIOBaHHS PO3TIISIIAETHCS Yy MIMPOKOMY PO3YMiHHI SIK
npouec no0yJaoBH MOJeENeH, 3a JONOMOIOI SIKMX BHUBYAIOTh (DYHKIIOHYBAaHHS
00’€KTIB pi3HOI MPUPOJIH.
Po3’sicHIOI0TBCST KaTeropii «eKOHOMIKO-MaTeMaTH4Ha MOJENb» Ta «EKOHOMIKO-
MareMaTUYHE  MOJEITIOBAHHS». OOTpyHTOBY€TbCSI ~ HEOOXIJHICTH  Ta
PO3TIISAIAI0THCS 0COOIUBOCTI MOJICTIOBAHHS BUPOOHUYHUX MPOIIECIB Y CIIILCHKOMY
rocrnojiapcTBi, e(EKTUBHICTb NPAKTUYHOIO  3aCTOCYBAaHHS  pe3yJIbTATiB
MOJICJIFOBAHHS JUIsl arpapHUX MiAIPUEMCTB.

Emanu oocniooicennss ekoHoMIiUHUX NpOYecié 3a 00NOMO2010 MOOeell.
Posrnsgaerbest 0azoBa MOJENb JIHIMHOTO NpOrpaMyBaHHs, (OPMaJibHI Ta
He(opMalIbHI BUMOTH 10 METOAIB JIIHIHHOTO MPOrpaMyBaHHs MIPU BUKOPUCTAHHI
iX JI71s1 pO3B’ 13Ky EKOHOMIYHUX 3a]1a4, OCHOBHI KaTeropii, MOHATTS Ta BUBHAUYECHHS
KOMITOHEHTIB Moeli. OOrpyHTOBY€ThCS YMOBHUW MO/ 3MIHHMX Ha OCHOBHI,
JOIAaTKOBl Ta JIONOMIDXKHI, BaXJIMBICTh PO3YMIHHS €KOHOMIYHOIO 3MICTY
JOAATKOBUX 3MIHHHUX JUISI €KOHOMIKO-MaTEMaTHYHOI'O aHali3y ONTHUMaTbHUX
PO3B’SI3KIB.

Tema 3. OcHosHi nputiomu gopmanizayii ymos eKoHOMIKO-MaAmemMamudHux
3a0au.

PosrnsparoTecss mpuiioMyd 3amucy yMOB 3 HE3MIHHUMH (TIOCTIMHHMM)
oOcaramMmyn oOMeXkeHb Ta Koe(illieHTaMu MpU 3MIHHUX, 13 3MIHHUMH O0OCSTamMu
0OMEXEeHb 32 YMOBH BIJJOMHUX Ta HEBIJIOMHUX IPaHUIIb 3MIHU 00CSTIB OOMEKEHb.
VY Bunagkax, Koiau o0OcCsSr BHUpPOOHHUYOro pecypcy abo oOcar BUPOOHHUIITBA
MPOYKITi HEOOXITHO OJEPIKATH K PO3PaXyHKOBY BEIUYHHY, BUKOPHUCTOBYIOTH
MIPUIOM BBEJICHHS IONOMDKHOI 3MIHHOI 3 BiJTOOpaKEHOIO BETMIMHOKO, TaK 3BaHUN
METOJI «B1JJOOPA’KEHOI» 3MIHHOI.

SKimo B E€KOHOMIKO-MaTeMaTU4HIM MOJENl TMOTPIOHO BiJIOOpA3UTH TIEBHE
MPOTOPIIiiHE  CHIBBIIHOIIEHHS  OKPEMHX  €JIEMEHTIB  CHUCTEMH, TOOTO
dbopmatizyBaT yMOBH CITIBBITHOIIICHHS M1 3HAUYEHHSIMH JABOX a00 JIEKUIBKOX
3MIHHHUX, BUKOPHCTOBYIOTh METO/T IIPOTIOPIIIIHOTO 3B’ SI3KY.

BpaxoByBaTtu 3MiHy Koe(ili€HTIB 01 HEBIIOMHUX 1 3HAXOJIUTH iX (paKTUIHE
3HAUEHHS 3a JIOTIOMOTOI0 BIAMOBITHUX PO3PAXYHKIB MICIS PO3B’SA3KY 3ajaadi
JAI0Th 3MOTY METOJAM CYMYBaHHsS KOE(QIII€HTIB, BiIHIMAHHS KOEQIIIEHTIB,


https://elearn.nubip.edu.ua/mod/glossary/showentry.php?eid=183344&displayformat=dictionary
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cepenuporo 3BaxkeHoro. Ha mpuknani dopmanizaiii BUMOT MO0 CTPYKTypHU
pamioHy TOJIBIi CITBCHKOTOCIONAPCHKUX TBApPUH PO3MIIATAETHCS  METOJT
CyMYyBaHHSI KOS(DIIIEHTIB.

BukitaneHHs OCHOBHHUX MPUHOMIB MOJCIIOBAHHS CYTIPOBOJIKY€EThCS MPUKJIIATaMU
BUPOOHUYHUX CUTYAIlI}, Ie HAlJacTIIIe TaKl MPUHOMU MOXKYTh OYTH 3aCTOCOBaHI.

Tema 4. 3acanvha 3a0aya NiHIIHO20 NPOSPAMYBAHHS MA il eKOHOMIUHA
inmepnpemayis. [locmami 3JI11

Teopema Tpo ONyKJIICTh MHOXHHHM IUIaHIB  3a7adi  JIHIHHOTO
nporpamyBaHHs. O3HA4YeHHsI OIMYKJIOI TOYKOBOT MHOXHWHH (aHATITHYHUN Ta
reoMeTpuuHe TiayMadeHHs). O3HaueHHs JiHIAHOI OmMykjaoi KOMOiHaIii TOYOK
(mBox, mexiuIpKoX). I[lpukimagym OMyKIWX TOYKOBHX MHOXHWH. O3HadeHHS
TPAHUYHOI TOYKM Ta TPAHULI TOYKOBOI MHOXKMHHU. 3aKpUTI Ta BIJKPUTI OITyKJI
MHOXHUHH. [IOHATTS OMyKJIOro MHOrorpaHHUKa (MHOTOKYTHHKA), KpalHIX abo
KyTOBUX TOYOK MHOTrOrpaHHUKa. Teopema Npo JAOBUIBHY TOYKY OITYKJIOTO
MHOTOrpaHHUKA. [IOHSATTS OMOPHOI TUIONIMHU Ta OIOPHOI TIMEPIUIONIMHH.
Teopema npo AOCATHEHHSI EKCTPEMYMY y KyTOBIM Touli. O3Ha4€HHS ONOPHOTO
IIaHy 3aja4i JIIHIHHOTO MpOorpaMyBaHHs Ta 1i HACTIAKU (TOHSATTS BUPOHKEHOCTI
Ta HEBUPOJPKEHOCTI OMOPHOTO M1aHy). KOPCTKI Ta HEKOPCTKI OOMEKESHHS.

Tema 5. I'eomempuuna inmepnpemayis ma epagiunuii po3e 130K 3a0ayi
JIHIUHO20 NPOSPAMYBAHHS.

[ToHATTS n — BUMIPHOTO MPOCTOPY (OCHOBHUX 3MIHHUX 3aJlayl JIHIAHOTO
nporpamyBaHHs). ['eomeTpruHa 1HTEepHpeTaList 0OMeXeHb-PIBHAHb Ta
oOMexxeHb-HepiBHOCTEH.  [IOHATTS  BekTopa-HOpMani  (BEKTOpa-Ipajll€HTa,
HaIpaBJIsouoro Bekropa). [nTepnperania niHiAHOT GopMH (LUTHOBOI (DYHKIIIT)
3a/ayl K JiHIT piBHSA a00 TINEPIUIONIMHKM PiBHS. BiamiykanHs KpaiHIX TOYOK.
3HaXOHKEHHS PO3B’SI3KIB 3a]1a4 JIIHIHOTO MPOTrpaMyBaHHH.

Tema 6. Cumnnexchuit memoo. Bunywenns I'ayca, ’Kopoana, Kopoana-I'ayca.
Memoo wmyunozo basucy
Ines cummuiekcHOro MeTomy — Tmepedip BEpIIMH MHOTOKYTHHKA

(MHOTOTpaHHUKA) IJIAHIB 3341 JTIHIHHOTO MIPOrpaMyBaHHs y IIJIECIIPSIMOBAHOMY
HanpsMKy. Teopema TIpO CKIHUYEHHICTh BEpIIUH MHOTOTpaHHUKA TUIaHIB
3agaui. Simplex — o3Hauvae mpoctuit (3 jar.). OCHOBHAa BHMOra CHMILJICKCHOTO
METOAY J10 3aja4 JIHIHHOrO MporpaMyBaHHs — 3a/a4l NOBUHHI OyTH 3amucaHi y
CTaHAApTHIN (Nepiliii KAaHOHIYHIN MOCTaTI).
JlaroTbcst 0O3HAUYEHHS OMOPHOTO TIJIaHy 3a/1ayl JIHIHHOTO MPOrpaMyBaHHs.

Oco0aMBOCTI PO3B’SI3KY MapH CHOPSDKEHUX 3a7ad. 3amuc 3ajad 'y JABOICTI
CUMIUIEKCHI TabmuIll. Biamnrykanss po3B’si3KiB mapu COPSHKEHUX 33124 Y IBOICTUX
CUMIUICKCHUX TaONMUIsAX. ['eoMeTpruHa IHTepIpeTallis mapu CIpsHKEHUX 3a1ad.
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Tema 7. Teopis 06oicmocmi ma ananiz NiHIHUX Mooenel 3 00NOMO20H0
0soicmux oyinok. Memoo nociioo8H020 HAOIUNCEHHS ONMUMATLHO20 NIAHY

(Memoo Jlemke).

TeopeMu moBIHOCTI JO3BOJISIIOTH BUKOPUCTOBYBATH PO3BSI30K MOJIBIITHOL
3ajadi  (MOABIMHI OIIHKK, OOEKTUBHO 3YMOBJICHI OIIIHKH) [UJIs aHaJi3y
ONTUMAJIBHOTO TJIaHy MpsAMOi 3aaayil. Tak, SKIIO 3HaYeHHs MOABIMHOI OLIIHKU
BIIMIHHE BiJ HYJS — II€ O3HAuYae, M0 BUPOOHUUUN pecypc € JIMITOBAaHUM,
oOMeXye ToJajbllle HApOIIyBaHHS BUPOOHHIITBA, NPUUOMY UHUM OLJIbIIE
3HaYCHHS HaOyBa€ MOJIBiifHA OIIHKA, TUM OB JTIMITOBAaHUM € pecypc. Ko x
3HAUCHHS TOABIWHOI OIIHKK HYJIHOBE, TO II€ O3HAYa€, MO BIAMOBITHUN i
BUPOOHUYMI PECYPC € HAJJIMIIKOBUM, TOOTO HasiBHA HOTO KIJIBKICTh HE CTPUMYE
PO3BUTOK BUPOOHHUIITBA Ta HEMa HEOOXIJHOCTI JJIsl MIANPUEMCTBA J10JaBATH
JIOJIATKOBY KUIBKICTh LIBOTO PECYpPCy J0 BUPOOHUYOrO IMpOIIECy, TaK SK Ha
pe3ynbTaTH BUPOOHUIITBA T4 HAPOIIYBAaHHS HOTO OOCATIB 11€ HE BIJTUHE

Tema 8. Tpancnopmua 3a0aua ma memoou ii po3s’si3anusa. 3adava npo
NPU3HAYEHHS A Memoou ii po3e6 sa3aHHsl.

TpancnopTHa 3amaya HaJEKUTh THUIY PO3MOAUIBYMX 3a]ad JIIHIHHOTO
nporpaMyBaHHs, HAPUKJIAJ, TAKUX K PO3MIILIEHHsI BUpOOHUIITBA, 0a3, CKJIa/iB,
3a/layl ONTUMAJIBHOTO MPHU3HAYEHHS POOITHUKIB, PECYPCIB TOIIO. TpaHCIOPTHI
3a/1a4l po3B’A3yIOTh 3 METOIO MIHIMI3AIlli BAPTOCTI IEPEBE3EHb, YACY IEPEBE3CHb,
BIJICTaHEW (JOBXMHU MapuUIpyTiB), a TAKOK MaKCHUMi3allli 0OCAriB BUPOOHUIITBA,
npoJaxiB, NpuOyTKy Toio. KinacuuHa TpaHCOpTHA 3ajlaya MOJIArae y Mmouryky
ONTUMAJBLHOIO TUJIaHy TMEPEBE3CHHS OJHOPITHOT MPOIYKIIT 13 OJHOPITHUX
MYHKTIB HASBHOCTI MPOAYKIIii B OAHOPIAHI MyHKTH 11 CIIOKMUBAaHHA Ha OJHOPIIHUX
TPaHCIIOPTHHUX 3aC00aX.

3MICTOBUM MOJY.JIb I
IMpuxkiaagHe MogeTIOBAHHS
Tema 9. Linouucnogi 3adaui, ocobausocmi 8i0ULyKAHHSL NIAHIE.
Xapaxmepucmuxa memodis gioulykanus po3s’askie. EXEL. Memoou
siomunanns. Jpyeuti ancopumm I omopi. Memoo 2inok i meoxc. Memoo
HAUWBUOU020 CNA0aH s PYHKYIL.
IcHye moBONI MIMPOKWH Kiac 3ajJad MaTeMaTHYHOTO TIPOrpaMyBaHHS, B
€KOHOMIKO-MAaTEMAaTUYHUX MOJEIAX SKUX OJHA a00 KUIbKa 3MIHHMX MAaroTh
Ha0yBaTH LIJIMX 3HAYEHb, HAMPUKIIAJ, KOJIU WIAETHCSA PO KUIbKICTh BEPCTATIB Yy
1[EXY, KOPIB Y CUTbCHKOTOCTIOIAPCHKUX MIAMPUEMCTBAX TOIO, TOOTO KOJM Taka
BUMOTa BUILJIMBAE 3 OCOOJIMBOCTEN TEXHOJIOT1i BUPOOHUIITBA. J[0 H1IIOYMCIOBOTO
porpamMyBaHHS HaJeXaTh TAKOXK 3a/ladl ONTUMI3aIlil, B SKUX 3MIHHI Ha0yBalOTh
nutie 1Box 3HadeHb — () abo 1 (OymnpoBi, abo OGiHapHi, 3MiHHI).
Tema 10. J[poboso-ninitina 3a0aua. Exonomiuna inmepnpemayis. Memoou
PO38 A3aHHA
[Tin wac po3B’s3yBaHHS IppaIliOHAIBHUX PIBHSIHB 3J€0LIBIIOTO0 3aCTOCOBYIOTh
MEPETBOPCHHS, TOB’s3aHE 3 TIJHECEHHSM 000X 4YacTUH PIBHSIHHSI 0



HaTypasibHOTO crenens. Crmif maMm’sTaTH, 1O B PE3yJbTaTli MiJHECEHHS IO
MapHOTO CTEMEHs JICTalOTh PIBHSAHHSA-HACTIIOK, SIKE MOXE€ MICTUTH CTOPOHHI
KOpeHi. ¥Y IIbOMYy BHUIIAJKYy MOTPIOHO 00OB’SI3KOBO MEPEBIPUTH OTPUMAaH1 KOPEH1
Oe3rnocepe-HbOIO IMiICTAHOBKOKO Y BUX1THE PIBHSHHS.

Tema 11. 3aoaui 3 napamempamu ma memoou ix po3e ’sazanus. Tpancnopmua
3adaua 3 napamempamu.

[IpucyTHICTh MapaMeTpiB y LIIbOBUX (PYHKLISX €KOHOMIYHHX 3a7ad 3a3BHYaid
MOB’SI3aHE 3 CE30HHUMU KOJIMBAHHSIMU IIIH HA MPOAYKIIIO, a 1X IPUCYTHICTh Y
BEKTOP1 OOMEXEHB — 3 KOJIMBAaHHSAMHU 00CATY pecypciB (piBHS 3amaciB ab0 o0cATiB
MOCTAYaHHS CUPOBMHHM) Ha MANPUEMCTBI. J[OCHTH HPUPOIHO 3pOOUTH
NPUIYIIEHHS JIHIIMHOT 3aJIEKHOCTI LIH 1 00CAT1B pecypciB, MONUTY Ha MPOAYKIIIIO
Ha JIEIKOMY KOPOTKOMY MPOMDKKY 4acy. Tomy JoriuHo Oyne 3acTOCOBYBaTH
JHIMHI TapaMeTpUYIH1 MOJE1 JJIsI BIIITYKaHHS pO3B’S3KIB TaKUX 3a7a4.

Tema 12. Ocobaueocmi 8i0ulyKauHs NAAHIE HENIHIUHUX 3A0ay.

OcnoBHi ocobnuBocti 3HJIII. TpynHomui po3B’s3Ky 3a7ad HENIHIHHOTO
nporpamyBaHHs. I 'eomeTpuunnii Metoa po3B’sizanns 3HJII. OcobnuBocTi miaHiB
3a/1a4 HENIHIAHOTO TmporpaMyBaHHS. MeToj 0e3MocepeIHhOro BiAIIYKaHHS
ONTUMAJILHOTO PO3B’s3Ky. Kiacuunuii meto MHOKHUKIB Jlarpanka. 3BeIeHHS
3anay a0 knacuuHux. Oynkuis Jlarpanxa. [Ipuknan BiamIykaHHs ONTUMAIBHOTO
IIaHy 3a/1a4l HEJIIHIHHOTO IPOrpaMyBaHH METOJIOM MHOKHHUKIB Jlarpanxa.

Tema 13. 'eomempuuna inmepnpemayisn HeJHIUHUX 3A0aY.
['eomeTpuyHO 1UIbOBA (PYHKIIIS SBISE COOOIO0 KOJO 3 IIEHTPOM Y TOYIIl
M (2;2), xBagpar pamiyca skoro . lle o3Hawae, mo T1i 3HauYeHHS Oyxe
30UIbITYBATUCS (3MEHIITYBATHUCS) 31 30UIBIICHHAM (3MEHIICHHSIM) pajiiyca KoJa.
[IpoBenemo 3 Touku M koina pizHuX panaiyciB. OyHkilis Z mMae aBa JOKAIbHUX
makcumymu: Touku B (0; 6) i C (8; 0). O0uucinmo 3Ha4eHHs PyHKIIIOHAIA B ITUX
toukax: Omke Touka C (8; 0) € TOUKOO II00ATLHOTO MAKCHMYMY.

Tema 14. Memoou npusedernns 3a0ay Ha 8i0ULYKAHHS OE3YMOBHUX eKCMPEMYMIE.
Memoo be3nocepednvoco sunyuenus. Memoo muooicnuxis Jlacpanoca. EXEL

JIist po3B’s3yBaHHS 3a/lad HENIHIMHOTO MPOrpaMyBaHHS HE ICHYE, SIK yKe
3a3Hayuasocs, YHIBepCaIbHOTO METOMY, & TOMY JAOBOAMTHCS 3aCTOCOBYBATH 0araro
METO/I1B 1 00UHCITIOBATBHUX AJITOPUTMIB, SIKI IPYHTYIOThCS, 37€01IBILIOT0, Ha TEOPiT
nudepeHiaJbHOr0 YUCIEHHs, 1 BUOIp iX 3aJ€XHUTh BiJ KOHKPETHOI MOCTaHOBKHU
3a/1a4i Ta GOpMH €KOHOMIKO-MaTEMAaTUYHOT MOJIEI.

Meroau HeNHIMHOTO TMporpamyBaHHs OyBalOTb MpAMI Ta HenpAMi.
[IpsMuMu ~ MeTOIAMHM ONTHMAJIbHI  PO3B’SI3KM  BIAIMIYKYIOTH Y  HANPSIMKY
HAWUIIBUIIOTO 30UTBIIICHHS (3MEHIICHHS) ITh0BOI (PyHKINT. TumoBuMu s 1€l
TPy METOMIB € 2padiecnmui. HenpsiMi METOIM MOJSATAIOTh y 3BEJEHHI 3a/1a4l 70
Takoi, 3HaXO/DKCHHS ONTHUMYMY SIKOi BHA€THCS CHOpOCTUTU. Jl0o HHUX HaJeXaTh,
HacaMIiepesi, HaOUTBIT pO3pO0OJICHI METOIN K8AOPAMUYHO20 TA CenapadebHozo
porpamMyBaHHS.



OnTumizaliiigi 3amavi, Ha 3MIHHI SKHMX HE HaKJIaJaloTbCsd OOMEKEHHS,
PO3B’SI3YI0Th METOJAMH KJIacH4yHOi MaTeMaThkd. OnTuMizaiiio 3 0OMEKCHHSIMHU-
PIBHOCTSIMA BHUKOHYIOTH METOJIAMH 38€0€H020 2PAdi€HmMA, CKaXIMO Memooom
Axo6i, Ta muoxcnukie Jlazpansca. Y 3amadax ontumizaiiii 3 0OMEKEHHSIMU-
HEPIBHOCTIMU JAOCIIKYIOTh HEOOX1THI Ta JOCTaTHI YMOBH ICHYBaHHS €KCTPEMYMY
Kyna—Taxkkepa.

Tema 15. bacamokpumepiaibHa onmumizayist

Jlo mux mip MH pO3TIsSAQNIN 3a7adi onTuMizailii, 1e 1 kpurepiit (MoKa3HUK
e(EKTUBHOCTI) 3a SKUM TMPOBOJUTHCS OIIHKA €PEeKTUBHOCTI 00'ekTa, TOOTO
noTPiIOHO 3BEpHYTH B Min (Max) OAUH €UHHIA MOKa3HHUK.
Taki 3aBmaHHs Ha MpaKTULl 3ycTpivaroTbes piako. Komm #pe moBa mpo
MPOCKTYBaHHS TaKUX OO'€KTIB SK JIITaK, TEXHOJOTIYHUN TMporec, TOo iX
e(EeKTUBHICTh, K MPABUJIO, HE MOXE OYTH MOBHICTIO OIlIHEHA 3a JIONOMOTOIO
€IMHOTO MOKa3HUKA.

JIoBOIUTBCST pO3TIISIAATH TOAATKOBI KpuUTepli (MOKa3HUKUA €(PEKTUBHOCTI).
Uum Oiniblile KpUTEPIiB SKOCTI BBOAUTHCS B PO3IIISAN, THUM OUIBII TOBHY
XapaKTEPUCTUKY JIOCTOIHCTB 1 HEIOJIKIB IPOEKTOBAHOTO O0'€KTa MOXHA
oTpuMatd. TakuM YWHOM, 3aBJIaHHS MPOEKTYBAHHS CKJIQJHUX CUCTEM 3aBXKIU
OaratokpuTepialibHi, TOMY IO TIPU BHOOP1 HAMKPAIIOro BapiaHTy JTOBOJAUTHCS
BpPaxOBYBaTH 0araTo pi3HUX BUMOT, PE IBJIEHUX JI0 CUCTEMHU (00'€KTY).



3. CTpykTypa HaBYAJIbHOI AUCUHUILTIHU “ EKOHOMIKO-MaTeMaTH4YHI MeTOAH
Ta MOJIeJi ” ISl TIOBHOTO TEPMIHY JAeHHOT (hOPMHU HAaBUAHHS

KinpkicTh roaun

Ha3Bu 3MicTOBHX MOYJIiB i TeM

AeHHa (popma 3a04Ha ¢popMa
YCBO y TOMY YHCJT yCb y TOMY YHCITI
ro | g | m |mab|iH| c.p. [oro| i | m |ya|iH| c.p.

hi| 0|1

3microBuii MoayJb 1. KonnenryalibHi acieKTH eKOHO

MiKO-MaTeMAaTUYHOT 0 MOJCJI0OBAHHA

Tema 1 ExoHoMiKO-MaTeMaTHYHE MOIEIIOBAHE
B €EKOHOMIYHHUX TOCHIIIKEHHIX

2

2

Tema 2. ExoHOMIKO-MaTeMaTUYHAa [TOCTAHOBKA
3amad. Knacudikaris 3aqa4 MaTeMaTHIHOTO
IpOrpaMyBaHHS

4

Tewma 3. [Iputiomu dopmaitizailii eKOHOMIYHUX
YMOB JJIsl TOOY/IOBH ONTHMI3aIiifHUX MOJIeNIeH

Tema 4. 3aranbHa 3a1a4a JiHIHHOTO
porpaMmyBaHHs Ta 11 eKOHOMIYHA
inrepnperaris. [Tocrari 3JII1. Peamizaris
3anad 3 ¢pyHkuii «[lomyk pimeHsy 3
nornoMoror Tabauunoro nponecopa EXEL.

Tema 5. 'eomeTpryHa iHTEpIpETAILis TA
rpadgiyHUi po3B’ 30K 3a/1a4i JIHIHHOTO
porpamMmyBaHHSL.

14

Tema 6. CummuiekcHuid Meroa. BunyyeHns
I'ayca, XXopnana, XXopnana-I'ayca. Meron
HITYYHOTO Oa3ucy.

14

Tema 7. Teopist IBOICTOCTI Ta aHaMI3 JIHIHHIX
MOJEJIEN 3 JOIIOMOI0IO ABOICTHX OIIHOK.
MeTo oCTiI0BHOTO HAOIMKEHHS
ontumanbHOro miany (Meron Jlemke).

Tema 8. TpancnopTHa 3a1a4a Ta METOIH 11
po3B’si3aHHA. 3a/1a4a PO MPU3HAUYEHHSA Ta
METOJM 11 pO3B’sI3aHHS.

14

Pa3om 3a 3micTroBuM MoayJaem 1

60

16

14

-1 30

3microBuii moayJs 2. I1

DUKJIAJTHEC MOACJIIOBAHH

Tema 9. Llimouncnosi 3a1adi, 0COOTMBOCTI
BIJIITYKAHHS MJIaH1B. XapaKTepUCTHKA METOIB
BiqmykaHHs po3s’sa3kiB. EXEL. Meroau
BiaTuHaHHA. Jpyruit anroputm ['omopi.
Merton rinok 1 Mex. Meto HalIIBUIIIOTO
criafianHs QyHKIi

4

2

2

Tema 10. 3amaui 3 mapameTpamMu Ta METOJIU 1X
po3B’si3aHHA. TpaHcnopTHA 3a7a4a 3
apaMeTpamH.

14

Tema 11. [IpoGoBo-niHiiiHa 3a/1ay4a.
Exonomiuna inTepnperaris. Metoau
pO3B’s3aHHS

14

Tema 12. Oco0auBOCTI BiAIIYKaHHS IJ1aHIB
HETIHINHUX 3a1a4

16

Tewma 13. 'eomeTprvHa iHTEpIIPETAITIS

14




HENMHIAHUX 3a1a4

Tema 14. Metoau npuBeeHHs 3a1a4 Ha 14| 2 2| -| 10
Bi/IIIYKaHHS 0€3yMOBHHX €KCTPEMYMIB.
Mertox 6e3nocepeIHpOro BIITyYeHHS. MeTon
MHOXHUKIB Jlarpamxa. EXEL

Tema 15. bararokpurepiaibHa ONTUMI3aLlis

14| 2 2 10
Pa3om 3a 3MicTOBHM MojayJieM 2 90| 14 16| -| 60
Yevoco 200un 150 | 30 30| -] 90

4. Temu ceMiHAPCbKHUX 3aHATH
He nepenbayeHo mianom

5. Temu npakTH4Hi 3aHATH
He nepenbaueno miaHom

6. Temu 1a0opaTOpHUX 3aAHATH

No Hasga temu Kinbkictb
3/n T'OJINH
1 |[Ipuxnaam moOya0BH €KOHOMIKO-MAaTeMaTHIHUX 3a]1a4. 2
2 |llpuitomu ¢opmamizaiii eKOHOMIYHUX YMOB Ui TMOOYIOBH
ONTUMIZAIIMHUX MOJIETeH
3 |3arampHa 3a7ayva JIIHIMHOTO MPOTpaMyBaHHA Ta ii €KOHOMIYHA 2
inteprperanist. [Tocrari 3JII1. Peanmizamis 3amau 3 ¢yHKIil
«Ilomyxk pimensy 3 qonoMororo tadananoro mnpoiecopa EXEL.
4 |T'padiune po3s’s3yBanns 3amay JIII. 2
5 [|Mocrati 3JIII. Ilepexim Bim 3JIII mo cranmapTHOi mOCTaTi 2
3HaXO/KEHHSI OMOPHUX Ta ONTUMAIbHUX IUIAHIB 3ajad.
Peanizaiiiss CUMIUJIEKCHOIO METOAY Ta HOro Moaudikamii y
PI3HMX CHUMIUICKCHUX TaOJMIIX. 3HAXOKEHHS OIOPHUX Ta
ONTHMAJIBHKX TIJIaHIB 33J1a4 METOJIOM MITYIHOTO 0a3ucCy.
6 |IloOynoBa qBOiCTHX 3a1a4. 3HAXOKEHHS PO3B’SA3KIB Mapu 2
CIPSDKCHMX 3a/1a4 y IBOICTUX CUMIUICKCHUX TaOJHUIIX
7 |IToOGymoBa moyaTkoBHX IIaHIB. Peamizailisi METOTy MOTEHITIaliB 2
Ta PO3MOIILYOTO METO/TY.
3naxopKkeHHs po3B’sa3KiB 13 Ha IIEOM.
8 |Po3B’s3yBaHHs 33724 3 mapaMeTpaMu y BUpas3i GyHKINT METH. 2
9 |Po3B’s13yBaHHs IpoOOBO-JIIHIMHKX 3a]1a4 2
10 | Oco6auBOCTI BiAIIyKaHHS [JIaHIB HETTHIMHUX 3a7a4. 2
11 |IlimouucnoBi 3amavi, OCOOJWUBOCTI BIAIIyYKaHHS TUJIaHIB. 2
XapakTepucTuka MEeTO B BimykanHs po3B’si3kiB. EXEL.
12 |Meronu BinTuHauss. lpyruii anroputm ['omopi.. 2




13 [Meroau mnpuBeAeHHsS 3a7a4 Ha BIANIYKaHHS O€3yMOBHMX 2
eKcTpeMyMiB. MeTo1 0e3MocepeTHLOT0 BIITYICHHS

14 |Meton muoxHuKiB Jlarpamxka. EXEL 2
15 |BaratoxputepiaabHa ONTUMI3AIIS 2
Pazom 30

7. KOHTPOJIbHI NMTaHHS, KOMILUIEKTH TECTIB /ISl BU3HAYECHHSI PiBHSA 32CBOCHHS 3HAHD
CTY/IEHTAMM.
7.1. IluTaHHs IS KOHTPOJIIO

[ToHsATTS MO/IEIIT Ta MOJIETTIOBAHHS.

Bunu moneneit.

Kiacudikariist Mmoiene.

Onrumizaiiiial MoJenl.

[IpenMeT onTUMI3aLITHUX METOMIIB Ta MOJIEIICH.

ETanu nocnipkeHHs 3 JOTIOMOTO0 MOJIEEH.

[Mukniyauii XapakTep T0CHIKEHb 3 I0IIOMOT0I0 MOJIETIEH.

MareMaTuyHe nporpaMmyBaHHs SIK PO3A1LIT JOCIIKEHHS ONepalii.

. IIpukiiagu 3acTocyBaHHSI EKOHOMIKO-MaT€MaTUYHUX MOJIENEH.

10 OO0’€eKT Ta mpeAMET MaTEMATUYHOTO MPOrpaMyBaHHS.

11. 3aranpHa 3aj1aua MaTeMaTUYHOTO MIPOTPAMyBaHHs Ta ii CKIaJ0BI.

12.3aranbHa 3a7a4a JiHIHHOTO MPOTpaMyBaHHSI.

13. TlocTaTi 3aga4 JTHIHHOTO IPOrpaMyBaHHS.

14. 3BeneHHs 3arajabHOI 3a/1a4l JIIHIHOTO MpOorpaMyBaHHs 0 CTaHAAPTHOI.

15. T'eoMeTpuyHa iHTEpIIpETAIlis 33724 JIIHIMHOTO MPOTpaMyBaHHs y MPOCTOP1
3MIHHUX 3a/1a4i.

16.BnactuBicth obnacteit o3HauenHs 3aaa4 JIII(omykina MHOKMHA Ta ii BIACTUBOCTI).

17.0cHoBHi anamituyHi BractuBocTi 3aaa4 JII1. (Teopema npo icHyBaHHS PO3B’SI3KY
3JII1. Teopema mipo KyTOBY TOUKY. [IoHATTSI 6a3UCHOTO PO3B’SI3KY, OTIOPHOTO Ta
ONTUMAJIBHOTO TIJIaHIB.)

18. TToHATTS HANPABJISIFOYOTO BEKTOPA (BEKTOpa-Tpal€HTa) Ta JiHIi (TJIOUIMHH,
TIIEPIUIONIMHK ) PIBHA.

19. TlousTTS 6a3UCHOTO PO3B’SI3KY, OTIOPHOTO Ta ONTHUMAIBHOTO TUIAHY.

20. Teopema mpo TUTaH JiHINHOT 3a1a4i.

21. I[oHATTS TPaHUYHOI Ta KyTOBO1 TOUKH.

22. Inest CUMIUIEKCHOTO METOJTY BIAIIYKAHHS PO3B’SI3KiB JIHIHHUX 3a/1a4.

23. 'eoMeTpuyHa IHTEpIIpETALisl CUMILIEKCHOTO METOAY.

24. MoaudikoBaHi >KOp/IaHOBI BUJIYUYEHHS Ta 1X 3aCTOCYBaHHS O CUMILIEKCHOTO
METOJY.

25. CumruiekcHuit Meto. Binmrykanus onoproro miany (I erar) 3 BUKOpUCTaHHIM
BukitoYeHb JKopaana-I'ayca (Moaud. BUKIL.).

26.CummnexcHuit meto. Biamrykanus ontumansHoro iany (II eram). Bukirouenns
XKopnana-I'ayca (MOJI. BUKI.).

27. IlpaBuna nepeTBOpPEHb y CUMILIEKCHUX Tabnwuisix. Bukmtouenns XKopnana-I"ayca
(MOJ. BUKIL).

CoNoaRrLDdDE



28. CumruiexcHuit Meto. Bigmykanus onopHoro miaany (I eram) 3 BUKOpUCTaHHAM
3BUYANHUX KOPJJAHOBUX BUKIIOUCHb.

29. Bimmykanns ontumanbsHoro miany (11 erarr) 3 BUKOpUCTaHHSAM BUKITIOUCHB
Kopnana-I'ayca (Moaud. BUKIL.).

30. [IpaBuna nepeTBOPEHb y CUMIUIEKCHUX TAOIUIAX. 3BUYANHI dKOPJAHOBI
BUKJIFOUECHHS.

31. Imes Ta apxiTEKTOHIKA CUMILJICKCHOTO METOY.

32. Merox mTyuHOTO 6a3ucy. Moro nepesarn Ta HeIOMIKH.

33.AJropuT™M METOy IITYYHOTO 0a3ucy.

34. 3agadi 1poOOBO-TIHIMHOTO MPOTrpaMyBaHHs. 3aCTOCYBaHHS CUMILIEKCHOTO
METOJy JUIsl X PO3B’SA3aHHS.

35. JIpoicTicTh y diHIITHOMY nporpamyBaHHi. EKOHOMIUHA 1HTEpIIpeTalis napu
CHPSDKEHUX 3a/1a4, 3allMCaHuX Y APYTid KaHOHIYHIN OCTATI.

36. XapakTepHi pucH (BJIaCTUBOCTI) TApH CIPSHKEHUX 3aJ1a4, 3allMCaHUX Y 3arajibHiN
dbopmi.

37. OcHOBHA TeopeMa JIBOiCTOCTI.

38. YM0oBHM JOTIOBHIOIOYOT HE KOPCTKOCTI.

39. Teopema npo iCHYBaHHS pO3B’sI3KiB MapH JABOICTHUX 3a]1ay.

40. [Boicricts y JII1. ExoHOMIYHA 1HTEepIIpeTallis Mapu COPSHKEHUX 3a]1a4, 3alTMCaHuX
y IIpyTii KAHOHIYHIN MOCTATI.

41. Po3noainpyl 3a/1a49i MAaTEMaTUYHOTO MPOTPaMyBaHHS.

42. TpancnioptHa 3a1a4da. [locranoBka 3agadi.

43. TToHATTS MaHIIOTa Ta UKy TPAHCIIOPTHOI 3a/1a4i.

44. Teopema npo iICHyBaHHS PO3B’SI3KIB TPAHCIOPTHOT 3a]1a4l.

45. BigkpuTi Ta 3aKpUTI TPAaHCIIOPTHI 3a/1a4l. banaHcoBa ymoBa.

46. OcoOaMBOCTI MaTPHIll OCHOBHUX YMOB TPAaHCIOPTHOI 3a/1a4i.

47. Teopema npo paHr MaTpHUILIl TPAHCIIOPTHOI 3aa4i Ta i Hacaiaku (Teopema npo
OJIHy HeOa3uCHy Ta 0a3KMCHI KJIITUHU TPAHCIIOPTHOI 3a/1a4l).

48. 3agava mBoicTa 0 TPAaHCTIOPTHOI.

49. Meton notenmianis (Kaatoposuva-I"aBypina) Ta Horo 3B’sI30K 3 TEOPIEIO
IIBOICTOCTI.

50. Imes meTomy MOTEHITIAITIB.

51. Po3moainpunii METO Ta MOTO 3B’ SI30K 3 METOIOM MOTEHIIATIB.

52.3anaui po Npu3HAUYEHHs. IX 0c06MMBicTh. MeTOAU PO3B’ I3aHHS.

53. OcobimBOCTI pO3B’sI3aHHS 33/1a4 3 TapaMeTPaAMH.

54. 3acTocyBaHHS CUMIUIEKCHOTO METOMY JIJIsl BIJIIYKAaHHS PO3B’A3KIB 3a/1a4 3
napamMeTpamu.

55. Po3B’s13aHHS TPAaHCIOPTHHUX 33134 3 TapaMeTpaMHu METOAOM MOTEHI1aIB.

7.2. IlpukJjiaam TeCTOBUX 3aBAaAHb

PoJib MaTeMATHYHOI0 MPOTrPAMYBAHHS MOJISATAE Y:

1 - po3po0bI11i METO/IB PO3B’I3aHHS €KCTPeMaJIbHUX 3a/1ay;

N

- BIIITyKaHH1 00JIacTi JOMyCTUMUX PO3B’S3KiB 33]a4;

3 - po3po0IIi METOMIB pO3B’SI3aHHS JTIHINHHX 3a]a4;




\ 4 \ - MOOYT0B1 €KCTPEMAJIbHHUX 3a/1a4.

2. IlinGepiTb cCHHOHIMU:

A. Tlepia kaHOHIYHA TTOCTATh l. moxBiitHa; 2. CHMETpHUYHA; 3. craHjapTHa;
b. [lpyra xaHOHIYHA TIOCTATh 4. cranmapTu3oBaHa; 5. y3araJbHEHa.

3.

3agayi MaTeMaTHYHOTO POrpaMyBaHHsl KJIacCH(PIKYIOThCS fAK:
- JIIHINHI Ta HEIHINHI,

- KyOiuHI Ta ABOTYHI;

- CTaTUYHI Ta JUHAMIYHI,

- CTOXACTHYHI Ta JIETEPMIHOBAHI.

BAIWIN|F-

4. IlpuBecTH 10 CTAHJAAPTHOI MOCTATI 3arajibHy 3aJa4y JiHiHHOT0 MPOrpaMyBaHHS:
Z=2X%; + X, —3X; > max
SX, +4x, — %, <10
X+ X, =2
X <0; X, >0; %, <0.

S.
3araJjbHa 3a/1a4a JiHiliHOro NporpaMyBaHHs BKJIIOYa€ PyHKIi0O MeTH Ta:
1 - 0OMEXEHHS-HEPIBHOCTI 000X THIIIB IIPH JIMIIE HEBIJ EMHUX 3MIHHHUX;
2 - 00OMEXEHH-HEPIBHOCTI 000X THUIIB, OOMEKEHHSA-PIBHSAHHS Ta 3MIIIAHY CUCTEMY
00Me)KeHb Ha 3HAK 3MIHHUX;
3 - 0OMEKEHHS-PIBHOCTI Ta 3MIIIaHy CHCTEMY OOMEXEHb Ha 3HaK 3MIHHHX;
4 - 0OMEKEHHS-PIBHOCTI IPU HEB1JI'EMHHUX 3MIHHUX.

6. Y npocropi 3-x 3minaux 3JII1 o0Me:keHHSI-HEePIBHICTH IHTEPNPETYETHCA SIK ... ...
(mMpoAOBIKITH)

7. Bcmasumu nponywieny ¢pazy! Y npocropi N-x 3minaux 3JIII (n>3) ¢pynkuis metn
iHTepnperyeTbes K ... ... ... PiBHS, HANPSAIMOK AIKHX 32/12€ThCS HANPABJISIIDYUM BEKTOPOM

8.

IIpu BinmykanHi Max pyHKUii MeTH IVIONMHY (IPSIMY) PiBHSI PYXaKOTh Y HANPSIMKY:

- 10 HalBIJIJAJIHIIIO1 TOYKH B1Jl TOYATKY KOOpJIMHAT 0€3 BpaxyBaHHS 3HAKY BIJIAJIL;

- 10 HalOJIMKYOi TOYKHM BIJl IOYATKY KOOPJMHAT 3 BpaxyBaHHSIM 3HaKy BijJai;

- 10 HaWOJIMKYO0i KpaitHhOi TOUKM MHOTOTpAaHHUKA TUIaHIB 3a/1a4i;

AlWIN|F

- 10 HalB1JIJaJIEHINIOl B1Jl TOYaTKY KOOPJIAWHAT KpailHbOi TOUKM MHOTOIpaHHHUKA IUIaHIB
3a/1a4, BKa3aHOMY HalpaBJIsIlOUUM BEKTOPOM.

Po3B’s13k0M 3a/1a4i JiHiHOTO nporpamysanHs (3JIIT) moske OyTu:

- IPOMIiHb;

- BIJIPI30K;

- KYTOBa TOYKaA,

AlwN|F

- BHYTPIIIHS TOYKa MHOTOTpaHHMKA IJIaHIB 3a]1a4l;

10.

OnopHuii NJIaH CTaHAAPTHOI 3a/1a4i JiHIliHOr0 IporpaMmyBaHHs — 11e:

1 - IOBUJILHHUI BEKTOP, 1110 33JI0BOJIbHSIE OCHOBHY CHCTEMY YMOB 33/1a4i;

2 - BEKTOP, HEB1/I €MHI KOMITOHEHTH SIKOTO 33JI0BOJIHSIIOTH YMOBH 3aJ1a4i;




w

- HEeBiJ €MHHI 0a3UCHUHN PO3B’SI30K;

4 - HEZIOJIATHUM BEKTOP.

11. 3HaiiaiTe NpaBUIIbHI MATEMATHYHI 3alIMCH OIYKJIOI MHOKUHU:

M =AM, +4M, 2 M =AM, + A,M,
= >
1 A+AH#l A4, A4 <0 5 ; A=l A2, 20 3 |h+A4=1, 2,2,20
M =AM, +(1-2A)M, M =(1-A)M, + AM,
4. 0<A<1 5. {/120
12.
MXKB. CumiuiekcHi Tabauni. O3HaKo010 onTUMAJBbHOCTI onmopHoro miaany 3JI1I1,
(yHKIIiA MeTH SIKOI mMparHe 10 Max, € y HiJib0BOMY PSJKY:
1 - BIJICYTHICTH JTOJIATHUX €JICMCHTIB;
2 - HasgBHICTb JOJAaTHUX €JIEMEHTIB;
3 - BIICYTHICTb BiJI’€MHHX €JICMCHTIB;
4 - BIICYTHICTh HYJIbOBUX €JIEMEHTIB.
13.
MOKB. CumnuiekcHi Ta0mnni. O3HaK0K HECyMiCHOCTI CHCTEMH YMOB €:
1 - BIICYTHICTH JTOJIATHUX €JIEMEHTIB Y PSJIKY 3 BiJl'EMHIMH BUILHUM WICHOM;
2 - BIICYTHICTb BiJI’€MHHUX €JIEMEHTIB X04a O Y OJHOMY PSIKY 3 BiJl’ EMHUM BUTbHUM
YJICHOM;
3 - HAsIBHICTh TOJJATHUX €JIEMEHTIB Y PAJKY 3 BiJI'EMHUM BUIBHUM WICHOM;
4 - HasIBHICTh HYJbOBUX €JIEMEHTIB Y PAJKY 3 BiI’MHUM BUIbHUM YJICHOM.
14.
Jlpo6oBo-iniiiHa 3a1aua — 1e 3aja4a, 0 MaE:
1 | - HeniHINHY QYHKIIIIO METH;
2 | - niHifHY QYHKIIIIO METH Ta HENiHIHHI OOMEKEHHS;
3 | - niniiHI 0OMeXeHHS Ta QYHKIIIF0O METH, MAaTEMaTUYHUH 3aIHC SKO1 € BiJHOIICHHIM
THIAHUX QYHKIIH;
4 | - HenmiHIMHI 0OMeXeHHs Ta PYHKIIII0 METH, MaTEMaTUYHUH 3aIUC SIKO1 € OY/Ib-IKUM
TPOOOM.

15. MeTtoa mry4ynoro 6asucy. /s 3a0e3nedeHHsl BUBEICHHS IUTYYHUX 3MiHHUX 3 0a3ucy y
(YHKIiI0 METH BBOISITD .......... (IIpodoescims!)

16.
IIpuHuMN BiglIyKaHHs PO3B’sA3KIB 32124 3 NapaMeTpaMH NOJISITA€ y:
1 | - moeranHOMY BiJIIIIyKaHHI po3B’S3KIB 3aJ]]a4 HA OKPEMUX NMPOMIKKaX 3HaYeHb MapaMeTpiB;
2 | - BiAIIYKaHHI PO3B’SA3KIB 3a/1a4 B OKPEMHUX TOUYKaX 00JIaCTi TOMYCTUMUX 3HAYECHD IUIaHIB
3a1a4i;
3 | - BigmykaHHI po3B’s3KIB Y KpalHIX TOYKaX 33JJaHOTO iHTEpPBAITy 3HAYEeHb NapaMeTpiB;
4 | - y noOy/10Bi OKpeMHUX 3a/1a4 Ta BIIITYKAaHHS 1X PO3B’SI3KiB.
17.

‘ Jlo 3axa4i noOyxoBana aBoicra. fika 3 HUX npaBuJbHa ?




3anana 3agaya w=2y, +4y, = min

w=2y,+4y, > min

Z =4x, +8x, - max -3y, +12y,+y, >4 -3y, +12y, +y, >4
—3x, +4x, <2 4y, +5y, +2y, <8 4y, +5y,+2y, <8
12X, +5%, <4 1. %120, ¥,20, y;20 o y,20, y,<0, y;20
X, +2X%,<3
w=2y, +4y,+3y, > min w=2y, +4y, > min
X 20, x,<0
-3y, +12y,+y, 24 3y, +12y, +y, >4
4y, +5y,+2y,<8 4y, +5y,+2y, <8
3 %120, y,20, y;20 4. Y120, ¥, <0, y;20
18.
Jlo MeToiB MO0y 10BHM MOYATKOBHUX IJIAHIB TPAHCIOPTHOI 32/1a4i HAJIEKATH:
1 - MIBHIYHO-3aX1JIHOTO KYTa;
2 - MIHIMQJIGHOT'O €JIEMEHTY BapTOCTEH MepeBE3EHb;
3 - MOABIAHMX BIIMITOK;
4 - KpailoBOro KyTa.
19. Oxna HeGa3MCcHA KJIITHHA TPAHCIIOPTHOI 321241 3 PEIUTO0 0a3UCHUX KJIITHH ... ... ...
(ITpoooeacime!)
20. ABTOpChbKe MPaBO CUMILIEKCHOT0 METO1Y HAJIEKUTh:
1 | - bepnymi;
2 - Nanmiry;
3 | - Oiwepy;
4 | - KantopoBuuy.
21.
IIpu BixmykaHHi po3B’si3Ky HiJI0YHCJIOBOI 3a1a4i:
1 - OCTaTHHO 3HANTH PO3B’SI30K HE IIIOYHUCIOBOI 3a/1ad4i 1
3a0KPYTJIMTH 3HAYEHHS Y CTOPOHY iX 301IbIIEHHS;
2 - OCTaTHHO 3HANTH PO3B’SI30K HE IIIIOYHUCIOBOI 3a/1ad4i 1
320KPYTJIMTH 3HAYCHHS Y CTOPOHY 1X 3MEHIIICHHS;
3 - HEOOX1H1 crienianbHi METOAM BiAITYKaHHS
OIITHMAJILHUX IIJIAHIB;
4 | - 1OCTaTHBO 3HAWUTHU PO3B’SA30K HE IIIOYUCIIOBOI 3a/1a4i 1
3a0KPYTJIMTH 3HAYEHHS 32 MPAaBUIIAMH OKPYTJICHb.

22. IlocTaBTe Yy BiANOBIAHICTH:

A. CkopoYeH1 CUMIUICKCHI TaOIHIIl

B. IloBHI cuMILIeKkcHI TaOIUI

Ha wmicii po3B’si3yr0uoro enemMeHTa 3anicyeThCs:
1)o6epuenuit nanomy; 2) oauHHI; 3) «-1»; 4)
HYJIb.

23. YMOBH NOTEHIiabHOCTI (TPAaHCHOPTHA 3a/1a4a) € Hi YUM IHIIMM, SIK YMOBAMM ... ...
(ITpoooeacims!)

24. ITepanii cuMILIEKCHOTO MeTOoAy. PO3B’s13y104nii e1leMeHT He Moxke OyTH
««..(Ilpoooescims!)

25. 'eoMeTpHYHO ONYKJY MHOKMHY MOKHA IHTEpPIPETYBATH fK:

1

- KpUBY;

2

- TOBUIBHUH NIPOCTID;




3 | - mpocTip, 1Bl TOBUIbHI TOYKH SKOTO MOYKHA 3’ € THATH
BIZJPI3KOM IPAMO1, KOKHA TOYKA SKOT'O HaJle)KaTUMe
1[bOMY IIPOCTOPY;

4 | - 7iHIIO BC1 TOYKH SIKOI HAJIEKATh IIIOIINHI;

26. BcraBre nponymeni ciaoBa! (Merox I'omopi). [lpaBuiibHe BiicikaHHS IOBUHHE

BiZCIKATH ...... i He IOBHHHE BiICIKaTH KOIHOIO ... ...
217.
@yHKUis MeTH Yy JiHiiiHO-oNTUMI3aniifHIi MoaeJi
—ue:
1 | - popmanizoBaHuii BUTTISL KPUTEPiIO ONTHMAIBHOCTI;
2 | - kBagpaTtuyHa opma;
3 | - cyma cepelHbOKBAAPATUYHUX BIIXHIICHD JIIHCHUX
3HAYEHb BiJl pO3PAaXyHKOBHX;
4 | - npoOOBO-IIIHIMHUI BUpa3.

28. MeToa HAWIIBUALIOTO CILYCKY MO2Ke OyTH 3aCTOCOBAHM /151 BIAIIYKAHHA PO3B’A3KIB
MiJIOYHCJIOBHX 32124

1 | - niHIHHEX;

2 | - HeMHIHHUX

3 | - Sk miHIAHEX, TaK 1
HEMHIHHUX

29. Yu MOKYTh 32124l MiCTUTH apaMeTPH Y BiJIbHUX YJIEHAX CBOIX 00MeKeHb ?
1 |-

2 | -Tak;

3 | - nnie y JesikuX BUMAJAKax JMHAMIYHUX 3ajau.

30. Yu mMoskHa 3a1a4y HA MIHIMYM Li1bOBOI (PYHKIII NPUBECTH 10 321a4i HA BillIyKaHHS
MAaKCHUMYMY HiJIbOBOI GyHKIIii MHOKeHHAM KoedilieHTIB npu HeBiAoMuX y Bupasi gyHkuii
MeTH Ha «-1»?

1 | -y neskux BUmajakax, KoJiv Bupa3 QyHKIIIT METH HE MICTUTb JI0JIaHKa 31
3MIHHOIO Y HYJIbOBIH CTENeHi;

2 | -ui

3 | -Tak.




Ilpuknao exzamenayiiinozo oinemy

HAIIOHAJIbHUI YHIBEPCUTET BIOPECYPCIB I
NPUPOJTOKOPUCTYBAHHS YKPATHA

OC «baxkanasp», Kadenpa EK3AMEHAIIIMHUA 3aTBeprKyr0
CIeLialbHICTh Exonomiunoi BLJIET Nel 3aBiqyBay kadenpu
051 KiOCpHETUKHU
«ExoHOMIKa» 3 TUCLHAILIIHU
2022-2023 paBy. | EKOHOMIKO -MaTeMaTHYHI Kepninug JI.M.
piK METOJM Ta MOAEII tpaBHs 2022 p.

Exzamenauiiini 3anumanns
(maxcumanvra oyinka 10 6anie 3a 8i0n06i0b HA KOJICHE 3aNUMAHHS)

1./IBoicTa 3agaya 10 TpaHcnOPTHOL. MeTo MOTeHWiagiB I PO3B’A3yBaHHSA
TPAHCIOPTHUX 3a/1a4.

2.3HaliTH po3B’A30K LiJI0YMCI0BOI 3a1a4i: (7 0aJiB)
Z=X,+2X,—> max

X,—2X,>21
X, +X,<5

X, >0, x,=0

Tecmogi 3a60anns pizHux munie
( makcumanvra oyinxa 10 6anise 3a 6i0no6iob Ha mecmosi 3a80aHH)
1.ITIponoBxkits! HaykoBuii MeTOX 10CTIAKEHHS SIBUII TA POLECIB IPYHTYEThCS HA
NPUHIMII ...
2. 1o xapakTepu3ye afeKBaTHICTb MOJIeJIi:

1) - BIZIMOBIHICTh TUM BIIACTUBOCTSIM, SIK1 BBOXKAIOTHCSI CYTTEBUMHU JIJISL TOCIIIKYBAHOT
CHCTEMH,

2) - BIZMOBIHICTh METI1 JOCIIKEHHS Ta TPUIHATINA CUCTEMI TIMOTE3;

3) - PO3MIPHICTh HEB1IOMUX MOJIEI;

4) - BIZIMOBIHICTh OTPUMAHMX Y MPOIEC] JOCITIKEHHS MOJIEII PE3YIbTaTIB MOBEIHII

aHAJIOTIYHUX PEATbHUX €KOHOMIYHHMX CHCTEM.
3.Buxigna ingopmanis noBUHHA BiAMOBIAATH TAKMM OCHOBHUM BHMOIraM:

1) - IOCTaTHICTh, CTOXaCTUYHICTh, OMIEPATUBHICTH, IOCTYITHICTH;

2) - IOCTOBIPHICTh, BETUKUN 00CST, OJTHO3HAYHICTH;

3) - IOCTOBIPHICTH, TOCTATHICTh, 0araTO3HAYHICTh, ONIEPATUBHICTS;

4) - IOCTOBIPHICTH, JOCTATHICTh, JOCTYITHICTh, OJHO3HAYHICTh, OTIEPATUBHICTD.

4.MateMaTH4Hi MeTOHM NOALIAIOTH HA:
1) rpadiuni; 2) popmynbHi;3) aHaniTHuHI; 4) yhcenbHl; 5) dopManbHi

5. [locTaBTe Y BiAMOBIAHICTH 3 TOUIIbHICTIO BUKOPUCTAHHA METOY

A. Jlns BilIIyKaHHS JeSIKHX CYM 1) cymyBaHHs KO€(]illi€HTIB;
B. st 3Minu TexHo/IOTiYHUX KoedimieHTiBy | 2) BioOpaxeHOi 3MIHHOI;
npoueci MoaeTIOBAHHS 3) BigHIMaHHS KOe(illi€HTIB;
B. /151 BCcTaHOBJIEHHSI IPOMOPIIiii 4) nponopuiiHOCTI;

5) 1oOyTKy KOEe]IiIliEHTIB;

6) MeToH «KOe(]IIIEHTIBY.




6. Po3cTaButu 3rigHo rpadgiyHoro MeToay y BiilIOBIIHOCTI 10 pUC. 3HAYEHHS WiJIbOBOI
ynxuii

1. IlipoBa yHKITISA HaA

MaKCUMyM HaOyBae 0e3miu .
3HAYCHb HA BIAPI3KY

2.0/13 HecymicHa ‘ N
3. € eauHU po3B’ 30K Y ASs

Xy

(TOuka) Ha MaKCUMyM, Ha

MIHIMYM — IIJTbOBa (YHKIIIS
HEOOMeKeHa

4. IlinpoBa GyHKIIISA HA
MaKCHUMyM HEOOMEXEHa, Ha
MIHIMYM — PO3B’SI30K-

Zmax

€IMHA TOYKA B ™ '\ x I X

7. M7KB. CumniekcHi Tabauui. O3Hakoro onTumMaibHocTi onopHoro miany 3JII, gynkuis
METH fIKOI parde 10 Max, €: y HiJibOBOMY PSAAKY (np0o0oscims!)

1 - BIICYTHICTbH JTOJIATHUX €JICMCHTIB;
2 - HasIBHICTDH JONATHUX €JIEMEHTIB;

3 - BIICYTHICTb BiJI’€MHHX €JIEMEHTIB;
4 - BIJICYTHICTh HYJIbOBHX €JIEMEHTIB.

8. Onna He0a3uCHA KJIITHHA TPAHCIIOPTHOI 32/1a4i 3 PeIITOI0 0A3MCHUX KJIITHH 3aBXK/IM ...
<. (ITpooosacims!)

9. IpoOoBo-iHiiiHa 3a1a4a — 11e 32/1a4a, 110 MAE:

1 | - HenmiHINHY QYHKIIIIO METH;

2 | - niHifHY QYHKIIII0O METH Ta HENiHIHHI OOMEKEHHS;

3 | - niniiHI 0OMeXeHHs Ta QYHKIIIF0O METH, MAaTEMaTUYHUH 3aIHC SKO1 € BiJHOIIEHHIM
THIAHUX QYHKIIN;

4 | - HeniHiMHI OOMEXEHHS Ta QYHKIIII0 METH, MaTeMaTHUHUH 3anuc sKoi € Oy/1b-IKUM
JpoOoM.

10. 3agauy HeiHiIiiHOr0 MPOrpaMyBaHHS He MOKHA PO3B’S3aTH MEeTO0M:

1 - YTOPCBKUM,;

2 - Jlarpanxa;

3 - rpadiuHuM;

4 - 0e3mocepeTHHOTO BIITYYCHHS.

8. Meroay HABYAHHSL.

MetonamMu HaBYaHHS € CHOOCOOM CHUIBHOI MJISTTBHOCTI M CHIJIKYBaHHS
BHUKJaJa4a Ta 3100yBayiB BHIIOi OCBITH, W0 3a0e€3MeUylOTh BHUPOOJICHHS
MO3WTHUBHOI MOTHBAIlll HABYAHHS, OBOJIOJIHHS CHUCTEMOIO MPOQECIMHUX 3HaHb,
YMiHb 1 HaBUYOK, (hOPMYBaHHS HAyKOBOI'O CBITOIJISIAY, PO3BUTOK IMi3HABaJIbHUX
CHJI, KyJIbTYpU PO3YMOBOI Iparli MaiiOyTHiX (haxiBIiB.



[lim 4Wac HaBYAJIBHOTO TIPOIECY BHUKOPHUCTOBYIOTHCS HACTYIHI METOIU
HaBYaHHS.

3ajie)kHO BIJI JKEpesia 3HaHb: CJIOBECHI (ITOsICHeHHS, 0ecijia, TUCKYCis, Tiaior);
HAO4YH1 (JIEeMOHCTpAIIisl, 1TI0CTpallis); IpaKTU4HI (PIIICHHS 3aj1a4, A1IO0B1 irpH).

3a  XapakTepoM  Mi3HABAJbHOI  JUSJABHOCTI:  ITOSCHIOBAJbHO-HAOUYHHUI
IPOOJIEMHUI BUKJIA]; YaCTKOBO-TIONTYKOBUH Ta JTOCTITHHUIIbKUNA METO/IH.

3a MicIieM Yy HaBYaIbHIN JiSIBHOCTI!

- METOJM OpraHizarii i 3MIMCHEHHS HAaBYAJIBHOI MISUTBHOCTI, IO MOEAHYIOThH
CJIOBECH1, HAOYH1 ¥ MPaKTUYHI METOJU; PENPOAYKTUBHI i MPOOIEMHO-TIOIIYKOBI;
METOJIM HaBYAJIbHOT pOOOTH il KEPIBHUIITBOM BUKJIaJaua Ta METOIU CaMOCTIHHOT
poOoTtu 3100yBaviB BUIIIOi OCBITH;

- METOJY KOHTPOJIIO ¥ CAaMOKOHTPOJIIO 3a HABYAIBHOIO MiSUTBHICTIO: METOJU
YCHOT'0, MTUCbMOBOTO KOHTPOJIIO; 1HUBITyaIbHOTO ¥ ()POHTAILHOTO, TEMAaTUYHOTO
Ta CUCTEMAaTUYHOTO KOHTPOJIIO.

VY nporeci BUKIIaAaHHS HABYAJIBHOI IUCIUIUIIHY JJI1 aKTHBI3allli HaBYaIbHO-
Mi3HaBaJIbHOI JISUTBHOCTI 3/100yBadiB BHINOI OCBITH TEpeadadyeHO 3aCTOCYBaHHS
TaKUX HaBYAJIbHUX TEXHOJOTIN:

- poboTa B MaJIUX Tpylax Jla€ 3MOTY CTPYKTYpPYBaTH MPAKTUYHO-CEMIHAPCHKI
3aHATTS 32 (OPMOIO 1 3MICTOM, CTBOPIOE MOMIIMBOCTI JJIsi Y4acTl KOXKHOTO
3100yBaya BHILOI OCBITH B POOOTI 3a TEMOIO 3aHATTS, 3a0e3neuye (popMyBaHHs
OCOOUCTICHUX SIKOCTEH Ta IOCBIly COLIATIHOTO CHIJIKYBaHHS;

- CEMIHApU-IUCKYCli nmependadaroTh OOMIH JyMKaMH ¥ MOTIsSAaMy YYaCHUKIB
3 MPUBOJY JIAHOT TEMH, a TAKOK PO3BUBAIOTh MUCIIEHHS, JOTIOMararTh (opMyBaTH
MOTJISIIU ¥ TIEpEKOHAHHS, BMiHHS (DOPMYJTIOBAaTH TyMKHU Ta BUCIIOBJIIOBATH iX, BUaTh
OI[IHIOBATH MPOMO3UIIIT IHIITUX JIFOACH, KpUTUYHO MIIXOUTH 10 BJACHUX TOTJISIIB,;

- MO3KOBI aTaKl — METOJT PO3B’sI3aHHS HEBIJKIAAHUX 3aBAaHb, CYTHICTb SKOTO
MOJISITa€ B TOMY, 100 BUCJIOBUTH SIK HAWOLIBIIY KUIBKICTH i/Iel 3a OOMEKEeHUM
MIPOMIXKOK 4acy, OOTOBOPHUTH ¥ 3A1MCHUTH 1X CEEKIIIIO;

- KeHC-MEeTOJl — METOJ aHali3y KOHKPETHHMX CHUTYallii, SKuUW Jae 3Mory
HaOJIM3UTU TIPOIIEC HABYAHHS 1O pPEabHOI MPAKTUYHOI AISUTbHOCTI (haxiBIIIB 1
nepeadavae po3risi BUPOOHUYMX, YIPABMIHCHKUAX Ta 1HIIMX CUTYaIlli, CKIaTHUX
KOH(DJIIKTHUX BUMAJKIB, TPOOJIEMHUX CHUTYaIlll, IHIIMICHTIB y MPOIECl BUBYCHHS
HaBYAJILHOTO MaTepiany;

- TIPE3CHTAllli — BUCTYMH IEpe]] ayJUTOPi€r0, MO0 BUKOPHUCTOBYIOTHCS IS
MOTaHHS TIEBHUX JOCSITHEHb, PE3yJIbTaTiB pOOOTH TPYIH, 3BITYy MPO BHUKOHAHHS
IHIUBITyaJIbHUX 3aBAaHb, IHCTPYKTAXy, TEMOHCTpAIIii.

Takox  iHpOpMaIiHHO-TIOBIAOMITIOBAIBHI ~ METOAM 3 €JICMEHTaMH
MPOOJEMHOCTI 1 HAOYHOCTI, pO3B’s3yBaHHS 3a7ad, BHUPIIICHHS CHUTYaIlIHHHX
3aBAaHb, O(GOPMIICHHSI OKyMEHTaIlli, po0oTa 3 ENEeKTPOHHUMHU pe3ypcaMu Ta
MIPOTpamMHUM 3a0€3MEeUCHHSM JIJIs1 PO3B’I3YBaHHS ONTUMI3AI[IHHUX 3a]1a4 TOIIIO.

9. ®opmu KOHTPOITIO.

Binnosiano no «IlomokeHHs mpo ek3ameHu Ta 3aiiku y HamioHanbHOMY
yHIBepCUTETI OlopecypciB 1 MPUPOIOKOPUCTYBAHHS YKpaiHW», 3aTBEPIKEHOTO
BueHO0 pagoro HYBIll Ykpainu 27 rpyaus 2019 poky, npotokon Ne 5, Bugamu




KOHTPOJIIO 3HaHb 3/7100yBayiB BHILOI OCBITH € MOTOYHUN KOHTPOJb, MPOMIKHA Ta
M1JICYMKOBA aTecTallii.

[ToTouHUN KOHTPOJL 3IIACHIOETHCS IMMiJ Yac MPOBEACHHS NPAKTUYHUX,
Ja00paTOPHUX Ta CEMIHAPCHKUX 3aHATh 1 Ma€ Ha MeTI TEPEeBIPKY piBHSA
M1JTOTOBJICHOCTI 37100yBayiB BUIIOi OCBITH 10 BUKOHAHHSI KOHKPETHOI PpOOOTH.

[IpomixkHa arecTallisi MPOBOAUTHCS MICJIsI BUBYEHHS POrPAMHOIO MaTepiainy
i Mae BH3HAUUTH piBE€Hb 3HaHb 3700yBayiB BHUILOI OCBITH 3 MPOIPAMHOTO
MaTepially, OTpUMaHUX MiJ] Yac yCixX BUAIB 3aHATh 1 CAMOCTIIHOI poOOTH.

dopMu Ta METOI TIPOBEICHHS MPOMIYKHOT aTeCTallli, 3aCBOEHHS MPOTPAMHOTO
Marepialy  po3poOJSIOThCS  JIEKTOPOM  AWCIHUIUTIHK Ta  3aTBEPIKYETHCS
BIJIMOBIAHOIO KaeIporo y BUIJISAI TECTyBaHHsS, MMCbMOBOI KOHTPOJIBHOI POOOTH,
KOJIOKBIyMY TOIIIO, 1110 MOYKHA OI[IHUTH YHCEIHHO.

3acBO€HHs 3400yBaYeM BUIIOI OCBITH IPOTPaMHOr0 MaTepially BBaKA€ThCS
YCHIIIHUM, SIKIIIO PERTHUHTOBA OIlIHKA Oro CTaHOBUTH HE MeHIle, Hixk 60 0aniB 3a
100-6anpHOIO MIKATIOHO.

CeMecTpoBa aTecTallisi IPOBOAUTHCS Y opMax CEMECTPOBOrO €K3aMeHy abo
CEMECTPOBOIO 3aTIKYy 3 KOHKPETHOT HABYAJIbHOI JUCITUTUTIHH.

CemecTpoBuii ex3amMeH — Ii¢ (opma MiJCYMKOBOI arecTraili 3aCBOEHHS
3100yBaveM BHIIOI OCBITH TEOPETUYHOTO Ta MPAKTUYHOTO MaTepiaidy 3 HaBUYaJIbHOT
JTUCHUTUTIHY 32 CEMECTP.

CemectpoBuii 3amik — 1e (GopMa MiJCYMKOBOTO KOHTPOJIO, IO MOJIATaE B
OIIHITI 3aCBOEHHSA 3700yBadeM BHINOI OCBITH TEOPETUYHOTO Ta MPAKTUIHOTO
Marepiany (BUKOHAaHUX HUM MTEBHHUX BU/1B POOIT HA MPAKTUYHHUX, CEMIHAPCHKUX a00
Ja00pATOPHUX 3aHATTSIX Ta MiJ Yac CaMOCTIHHOT poOOTH) 3 HABYAJIbHOI JUCIUTIIIHUA
3a CeMecTp.

HNudepenmiioBannii 3amik — 1e ¢opma arecrarii, 10 J03BOJSE OIIHUTU
BUKOHAHHS Ta 3aCBOEHHS 3700yBayeM BHIIOi OCBITU TPOrpamMu BUPOOHUYOI
MIPAKTUKH, IATOTOBKH Ta 3aXUCTY KypCOBOi pOOOTH (TIPOCKTY) .

3m00yBaui BUIO1 OCBITH 3000B’s3aH1 CKJIaJIaTH €K3aMCHH I 3aJ11KH BiATIOB1THO
70 BUMOT po00YOro HABYAJIBHOTO IUIaHY B TEPMiHHU, TependadeHi rpadikom
OCBITHBOT'O TIPOIIECY.

3MICT €K3aMeHIB 1 3aJiKiB BU3HAYAETHCS POOOYMMHU HAaBYAIBHUMH MPOTPaMaMU
TUCIIATLIIH.

3MICT eK3aMEeHIB 1 3aJ1iKiB BU3HAYAETHCSI pOOOYMMHU HAaBYAIBbHUMU MPOrpaMaMHU

JUCIIUTIUIIH

10. Po3nmoaiu 0aJiiB, AKi OTPUMYIOTH CTYJACHTH.
Or1iHIOBaHHS CTY/ICHTA B1I0YBAETHCS 3T1HO MoJokeHHIM «[Ipo ex3amenu ta
samikn y HYBill Ykpainw» Big 27.02.2019 p. mpotoxon Ne 7 3 ta6m.

Ta0muis
CnigsioHOWeH s MIdIC HAYIOHATbHUMU OYIHKAMU



[ petimuneom 3000y8aua suwoi oceimu

Oninka PeiiTuHr 3100yBaya BUIIOI OCBIiTH,
HalliOHAJIbHA oaau
BiamigHO 90-100
Jlobpe 74-89
3a10BUILHO 60-73
He3anoBuibHO 0-59

JI1s BUBHAYCHHS PEUTUHTY CTyeHTa (Ciyxada) 13 3aCBOEHHS AUCIUILIIHU R auc (110
100 GamniB) oxeprkanuii pedTHHT 3 atecTalii (10 30 6asiB) J0IA€THCS 10 PEUTHHTY
CTyAeHTa (cinyxaua) 3 HaB4asibHOI poOoTH Rup (10 70 6amiB): R suc = Rup + R ar

10.MeToanuHe 3a0e3ne4eHHsI

EnexTpoHHuii HaByanbHUI Kypc « EKOHOMIKO-MaTeMaTUYH1 METOAM 1 MOJIETI»,
po3pobiienuit Ha 6a3i matdopmu Moodle, po3MilieHnii Ha HaBYAIbHOMY TOpPTai
HVYBill Ykpainu. BedcTopinka. URL:

https://elearn.nubip.edu.ua/course/view.php?id=239

ExoHOMiKO-MaTeMaTuyH1 MOJEINI Ta METO/IM 1X PO3B’SI3KY: METOJIMYHI BKa31BKH
70 BUKOHAHHS J1a0OpaTOpHUX Ta MPAaKTUYHUX 3aBAAHb JUIS MIATOTOBKH (haxiBIIiB
ekoHOMIyHMX cremiainbHocTet OC “bakanaBp” / HamioHaibHHI yHIBEPCUTET
OiopecypciB 1 TpUPOAOKOPUCTYBaHHSI Ykpainu; ykian.:. JI. B. TI'amaeBa, H. A.
Poroza, H. I'. lllynera. K. : IIT "KOMIIPUHT", 2016. 172 c.

ExoHOMiKkO-MaTeMaTH4HI METOAM Ta MOJCTI: METOAWYHI MaTepiaau 10
7a00paTOPHUX 3aHATh IS CTYACHTIB JCHHOI Ta 3a04HOi (opM HaBYaHHS 3a
HarpsiMoMm / HarioHaneHu yHIBEpCcUTET O10pecypciB 1 MPUPOJAOKOPUCTYBAHHS
VYkpainu; yknan.: 3. O. Kannyn, H. A. Poroza. - K. : PenakuiitHo-BugaBHHYMIA
it HYBIll Ykpainu, 2014. 72 c.

ExoHoMiko-MaTeMaTHyHl METOAM Ta MOJEIl: METOJWUYHI BKa31BKUA IS
MiArOTOBKM  (paxiBliB ekoHoMmiuHuX cremianbHocter OKP  "bakamasp" /
HanionansHuii  yHiBepcuTeT OlopecypciB 1 NPUPOJOKOPUCTYBAHHS Y KpaiHu;
ykinan.: 3. O. Kangnyn, JI. B. I'amaeBa, H. I'. Illynera. - K. : BugaBanunii neHTp
HVYBill Ykpainu, 2013. 94 ¢

12. PexoMeH10BaHa JliTepaTypa
OcHoBHa
1. Hocmimxenus onepaiiii. Hapuansuuit nocionuk / I'anaesa JI.B., Poroza H.A.,

[Mynera H.I'. K. : IIT "KOMITPUHT", 2016. 172 c.

2. Jlocmimxenns onepariiii 4.2 / ['anaea JI.B., Poro3a H.A., lllynera H.T', K. : III1
"KOMIIPUHT", 2018. 172 c.

3. ExoHOMIKO-MaTeMaTH4YHE MOJEIIOBAHHS: HAaBYaJbHUNA  IIOCIOHHUK IS
niarotoBku (QaxismiB ekoHoM. cner. OKP "bakanaBp" / HarionanbHumii
YHIBEpCUTET OiopecypciB 1 NPHUPOAOKOpPUCTYBaHHS Ykpainu; Ykman.: 3.0.


https://elearn.nubip.edu.ua/course/view.php?id=239

Kangnyn, JI. B.l'amaeBa, H. I'. Ilynera. K. : BupaBauuwmii nentp OOO
"Interpan", 2009. 231c.

4. ExoHOMIKO-MaTeMaTU4H1 METOJIM Ta MOJIeNl y (piHaHCa: HaBYAJIbHUM MOCIOHUK
JUTs BUITUX HaBYanbHUX 3akiafiB / JI. B. bepexwna, O. I. Cautiok. - K. : Konmop,
2009. 302 c.

5. HaBuanpHuii mociOHMK 3 Kypcy: «OnTuMizamliifHi METOAu Ta MOJICTI» s
cnemianbHoctel OO0k 1 aynut, dinancu 1 kpenut, Mapketunr, EkonomiuHa
kioepueTuka / Kpusens B.A., Bamsamexk B.b., Ilumbamtok JI.I., Ko3oyp I'.B.
Tepuomins : BugaBuunTeo THTY, 2015.

6. OnTumizamiiiHi MOJeN Ta METOAM iX peali3alii: HaBYaIbHUM MOCIOHUK IS
MIArOTOBKM (DaxiBIIB eKOHOMIUHHX cremianbHocTelt OKP  "bakamaBp" /
HanionansHuil yHiBEpCUTET O10peCypcCiB 1 NPHUPOAOKOPUCTYBaHHS YKpaiHH;
ykaan.: 3. O. XKannyn, JI. B. I'anaesa, H. I'. lllynera. K. : BunaBanuuii ueHtp
HYBIill Ykpainu, 2012. 151 c.

7. OnTuMizamiitai Mmeroau Ta moaeni: miapyunuk / JI. B. 3a0ypanna Ta iH.- K. :
LIT "Kommpunut", 2014. 372 c¢. ( 3a0ypanna, JI.B.; Kmumenko, H.A.;
[Tormpo3man, H.B.; [Tonipo3man, O.1.; 3a0ypannuii, C.B.).

8. OnTuMizariitHi MOACII Ta METOAM IX peadizarii: HaBYaJbHUM IOCIOHUK JIJIs
MiAroTOBKH (DaxiBIIB eKOHOMIUHHX cremianbHocTelt OKP  "bakamaBp" /
HanionansHuil yHiBEpCUTET O10pecypciB 1 NPHUPOAOKOPUCTYBaHHS YKpaiHH;
ykaan.: 3. O. XKannyn, JI. B. I'anaesa, H. I'. lllynera. K. : BunaBunuuii ueHtp
HVYBill Ykpainu, 2014. 160 c.

9. OcHOBM MaTeMaTHYHUX METOMIB JIOCTIKEHHS OIlepallii: HaBYaIbHUN
nocionuk / €.A. JlaBpoB Ta iH.; HarionaneHuii yHiBepcUTeT O0iOpecypciB i
NpUPOAOKOpUCTYBaHHA YKpainu, Cymcekuil aepxaBuuii yHiBepcutet. K.: L1
"Kommpunt", 2015. 452 c.

10. Ontumizarmiitni merogun Ta wMoxaeni : miapyunuk / B.C. I'puropkis,
M.B. I'puropkis. — YepHiBii : UepHiBeubkuit Ha1l. yH-T, 2016. 400 c.

11. Optimization methods and models: methodical textbook for students studying
to get the scientific grade "Bachelor" / National University of
Life and Environmental Sciences of Ukraine ; comp.: L. V. Galaieva,
N. G. Shulga. - K. : Centre of NULES of Ukraine, 2014.158 p.

12. Antoniou A., Lu W.-S. Practical Optimization. Algorithms and Engineering
Applications,21

13. Baldick R. Applied Optimization: Formulation and Algorithms for Engineering
Systems,2013

14. Hooker J.N. Integrated Methods for Optimization,2012

15. Weise T. Global Optimization Algorithms. Theory and Application, 2011

JlonomixkHa

16. bapBincekuit A.®., Omnekcin [.S., Kpynka 3.I. ta iH. MartemaTuune



nporpamyBanHs.— JIbBiB: “lHTenekr - 3axin”, 2004. 446 c.
17. Eropuiua O.0., Manspens JI.M. Marematnune nporpamyBaHHs. — X.:B/]
«IHXXEK», 2006. 206¢.
18. KamieBcrkmit B.A., XKamnyn 3.0. MaremaTuuHe nporpaMmyBaHHsS Ta
MOJICTIOBaHHS eKoHOMIYHMX mporieciB. K.: HAY, 1995.
19. Crenantok B.B. Mertonu mMarematuuHoro mnporpamyBaHHs. — K.: Buma
mkoJa, 1984. — 272 c.
20. XKannyn 3.0., 'anaesa JI.B., lllynsra H.I'. Matematuune nporpamyBaHHs /
Metoauuni po3pooku. K.: HAY, 2004. 57c.
21. Yemepuc A., FOpunens P., Mummumma O. MeTtoau onTumi3zaiiii B €eKOHOMIIII.
K.: IYJI, 2006. — 150 c.

13. Indopmaniiini pecypcu

22. JlepxaBHa ciayx0a craructuku: URL: http://www.ukrstat.gov.ua/.
23. FAOSTAT : URL:http://faostat.fao.org.

24. 3akoHomaBcTBO YKpainu. Beoctopinka. URL:
http://zakon.rada.gov.ua/laws.

25. lepxaBHa ciny>k0a cratuctuku Ykpainu. Be6ctopinka. URL:
http://www.ukrstat.gov.ua.

26. MinictepcTBO comianbHOI monituku Ykpainu. Be6ctopinka. URL:
http://www.msp.gov.ua.

27. MiHictepcTBO eKOHOMIKH YKpainu. Beoctopinka. URL:
http://www.me.gov.ua.

28. MiHICTEpCTBO arpapHOi MOJIITUKH Ta MPOJIOBOJILCTBA YKPATHH.
Bebcropinka. URL: http://www.agro.me.gov.ua
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