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1. Onuc HaBYAJIBLHOI JUCIUILTIHA

HalimenyBaHHs
MOKa3HHKIB

I'any3b 3HaHb,
CIIEIIaIbHICTh, OCBITHSI-
nporpama, piBeHb BHUIIOT

OCBITH

XapaKTepUCTHUKA
HABYAJIBHOT TIUCIUILTIHU

Jlenna popma HaBYaHHS

KinpkicTh KpeauTiB —
8,5

Kinbkicts MmomyniB — 3

Ki1bKiCTh 3MICTOBUX
MOJYyJiB — 4

[nauBinyanpHe
HAyKOBO-JIOCJI1/IHE
3aBJIaHHA

1. PP «ExoHOMIKO
MAaTeMaTH4YHi MOJIENI Ta
METOJIU OIITUMI3ALi»

3arajgpHa KUIBKICTh
roqud — 120/255

KiapKiCTh THIKHEBHX
TOJUH JUISL ICHHOT
dhopMH HaBYAHHS
ayauTopHux — 3,75
CaMOCTIHHO1 poOOTH
cryaeHra — 4,21

I'any3b 3HAHB
12 «ladopmariiai
TEXHOJIOT11»

(1 dp i HaliMeHyBaHHS)

CremiajJbHicTh
124 «CucteMHHI aHAI3)

(kox i HaiiMeHyBaHHSI)

OcBiTHS mporpama
CucTeMHU aHAII3 1

yOpaBIiHHS

(HaliMeHyBaHHS)

PiBeHDL BHUIIOI OCBITH:
nepiuii (0aKaaaBpPChKUM )

Huxn npodeciitnoi
MMIATOTOBKHU:
000B’sI3K0Ba

HaBuyajbHuii pik

2020 /2021

Cemectp

Jlekmii V

32 rox. 32 ron.

IIpakTu4Hi, ceMiHApPCHKI

8 ro.
JlaGoparopHi
16 rox. 32 rop.

CamocrTiiiHa podora

79 ron. 56 rox.

Buja konTposio:

ICIIUT Icout

CrniBBIIHOIIICHHS KUIBKOCTI TOJAWH ayJIUTOPHUX 3aHATH JI0 CAMOCTIHHOI poOOTH

ctanoBuTh — 120 / 135.

1 .
) AyIUTOpHE HaBaHTAXEHHS MOXKe OyTH 3MeHIIeHO abo 30UIbIIEHO Ha OJHY TOJUHY B

3aJIeKHOCTI BiJI PO3KIIAy 3aHSTh.




2. MeTta Ta 3aBJJaHHA HABYAJBLHOI JUCHHUILIIHHA

Meta: hopMyBaHHS TECOPETHUUYHHMX 3HAHb 1 MPAKTUYHUX HABUYOK dopmanizailii
3a7a4 3 BHKOPHCTAHHSIM CIICI1ajli30BaHUX ONTHMI3AIIHHUX METOJIIB, IO CIPHUATHME
MIJBUILICHHIO PIBHS (YHIAMEHTAIBLHOT MATEMAaTHUYHOI 1 KOMI'FOTEPHOT MiITOTOBKH.

3aBHaHHA: HAJaHHA 3HaHb IOJO0 CYTlI Ta €TamiB JOCHIIKCHHS Omepalii,
OCHOBHMX TIPHMHIMIIIB Ta TPUHOMIB MaTeMaTHYHOIO MOJICIIOBaHHS OIepallii,
MPUHIUIIB MiI00pY MaTeMaTUYHOTO Ta MPOTPAMHOrO 3a0e3medeHHs Uil MPaKTUYHOI
peanizariii 3aaad4.

3riIHO 3 BUMOTaMH OCBITHBO-IpO(deCciiHOT mporpaMu CTYACHTH MOBUHHI HAOyTH
TaKo1 IHTErpaibHOI KOMIETEHTHOCTI:
3MATHICTh PO3B’A3yBaTU CKJIAJHI CIellaji3oBaHl 3a/adyi Ta NPaKTU4YHI MOpoOIeMuU
CUCTEMHOr0 aHajizy y npodeciiHii AisapHOCTI ad0 B MpOIECI HAaBYAHHS, UIO
nepen0ayaroTh 3aCTOCYBaHHS TEOPETUYHUX MOJOKEHb Ta METO/IB CUCTEMHOTO aHAJI3Y
Ta 1HpOpMAIIMHUX  TEXHOJOriM 1  XapakTEepU3YeTbCsl  KOMIUIEKCHICTIO  Ta
HEBU3HAUYCHICTIO YMOB.

3riJIHO 3 BUMOTaMH OCBITHBO-ITPOQECIHOT MporpaMu CTYJEHTH MOBUHHI TOCATTH
TaKUX KOMIIETEHTHOCTE:

3K-1 3gaTHICTh 10 aOCTPAaKTHOIO MHUCJIEHHS, aHAJI3y Ta CUHTE3Yy

3K-2 3aTHICTh 3aCTOCOBYBATH 3HAHHS Y MPAKTHYHUX CUTYaLISIX

3K-7 3natHICTh A0 MoIIyKy, 00poOieHHS Ta aHali3y iHpopMaIlii 3 pi3HUX JKepell

3K-9 3narHicTh A0 ajanTaliii Ta Jii B HOBIM cUTyaIlii

O®OK-5 3patHicth ¢opMmynoBaTH 3ajayl ONTHUMIi3allil NpU MNPOEKTYBaHHI CHUCTEM
VOpaBIlHHA Ta TMNPUUHATTSA pillieHb, a caMe: MaTeMaTU4yHl MOJAeNdl, KpuTepii
ONTUMAJIbHOCTI, OOMEXEHHS, Il YNpaBIiHHSA;, OOUpaTH palioHalbHI METOAU Ta
aJrOpUTMU PO3B’sI3aHHS 3aJlay ONTUMI3AIlli Ta ONTUMAJIBHOTO KEPYyBaHHS.

®K-9 3parHicTh OpraHizoByBaTH poOOTY 3 aHaji3y Ta HPOEKTYBaHHIO CKJIAAHUX
CUCTEM, CTBOPEHHS BIAMNOBIAHUX 1HPOPMALIHHUX TEXHOJOrM Ta MNPOrpaMHOTO
3a0€3MeUeHHS.

IIporpamui pe3yjbTaTH HABYAHHA:

I[NIPH 1. 3Hat 1 BMITM 3aCTOCOBYBAaTH Ha MpakTull AudepeHlialibHe Ta
IHTErpajibHe 4YHCICHHS, psAau Ta iHTerpan Dyp’e, BEKTOpHY Ta JiHIAHY anreopy,
aHAJITUYHY TEOMETPII0 Ta BEKTOPHUM aHami3, (DYHKIIOHAJbHUM aHalli3 Ta JIUCKPETHY
MaTeMaTuKy B 00csA31, HEOOXIIHOMY JUJIsi BUPILICHHS TUIIOBHX 3aBJaHb CHUCTEMHOIO
aHamizy.

[TPH 2. BMiTH BUKOPUCTOBYBAaTU CTaHAAPTHI CXEMHU Ta METOAM JJisl PO3B’SI3aHHS
0o0UHCTIOBATBHUX, KOMOIHATOPHUX Ta JIOTTYHUX 3aJ]1a4, 110 chOPMYJIbOBAHI TPUPOIHOIO
MOBOIO, 3aCTOCOBYBAaTHM KJIACHYHI aJrOpPUTMH [IJIsi TIEPEBIPKM BJIACTUBOCTEH Ta
kiacudikailli 00’ €KTiB, MHOXKHH, BIAHOIIECHB, TpadiB, IpyI, Kiiellb, PEIIITOK, OyJIeBUX
(dyHKII1#, TOIIIO.



[TPH 3. BMiTi BuU3HA4YaTH WMOBIPHICHI PO3MOJLIM CTOXAaCTUYHUX MOKA3HUKIB Ta
(dakTopiB, 1[0 BIUIMBAIOTh HA  XApPaKTEPUCTUKU  JIOCHIPKYBAHUX MPOILECIB,
JOCHIJPKYBaTH  BJIACTUBOCTI Ta 3HAXOAUTH  XapaKTEPUCTUKU OaraTOBUMIPHHUX
BUIA/IKOBUX BEKTOPIB, BUKOPUCTOBYBATH iX [l PO3B’SI3aHHS MNPUKIQJAHUX 3aj]1ad,
(dbopmanizyBaTu CTOXaCTUYHI MOKA3HUKHU Ta (GAKTOPU Yy BUIJISI BUNAJKOBUX BEIUYMH,
BEKTOPIB, IPOLIECIB.

ITPH 7. 3HaTu OCHOBU TeOpii ONTUMI3AIlli, ONTUMAIBLHOTO KEPYBaHHS, TPUUHATTS
pillieHb Ta BMITH 3aCTOCOBYBATH 1X Ha MPAKTHII JJIsl PO3B’sI3yBaHHS MPUKIAIHUX 3a/1a4
YIOPABIIIHHS 1 NPOEKTYBAaHHS CKJIAIHUX CUCTEM.

I[IPH 8. Bosoaitiu cydyacHMMH METOJAMHU PO3pOOKH MporpaMm 1 MPOrpamMHUX
KOMIUIEKCIB, Ta MPUUHATTS ONTUMAJIbHUX PIIIEHb N[00 CKJIady MOpPOrpaMHOTO
3a0€3IeUeHHs, AITOPUTMIB, IPOIEAYP 1 OTIEpalliid.

MixaucuMILUTiHApHi 3B’ SI3KU: 1711 BUBYCHHS JTUCHUILTIHM METo/IM onTUMI3allii Ta
JOCIIDKCHHS oIepallii HeoOXIJTHO BOJIOAITH 3amacoM 3HaHb TaKUX JUCHHMILIIH, 5K
MaTeMaTU4YHUN  aHami3, ainredpa Ta reoMmeTpis, AudepeHilialibHl  pPIBHAHHSA,
MporpaMyBaHHs, METOAM OOuuCiIeHb. B mopanbiioMy 3HaHHS 3 AUCHUIUTIHM MeTtoau
ONTHMi3allli Ta JIOCHDKEHHA oOmnepallii CTaHyTh OCHOBOIO JUIsl BUBYEHHS TaKUX
IUCIHUILIIH, gK «MeTtogu IUIOYHCENBLHOI omTtuMizamiiy, «CHCTEMHUM aHali3» Ta
«CucteMu Ta METIU NPUNHATTS PIllIEHbY Ta 1H.

3. IIporpama HaBYaJIbLHOI AUCUMILIiHA

Moayas 1
3micTroBuii MmoayJb 1
TeopeTnuHi 3acagu MeTOAIB ONTUMI3AIIIT
Tema 1. Beenenns B Teopii ontumizarii. [loctanoBka 3agaui ontumizarii. [IoHATTS
JIOKaJIBbHOrO 1 TJ100aNbHOTO €KCTpEeMyMIB 3ajayl. 3ajgadyl 0e3yMOBHOI ONTHUMI3alii.
HeoOxigHl Ta goCTaTHI YMOBHM €KCTpeMyma. 3ajgadl yMOBHOI ontumizamii. JIiHii
piBHs ¢yHkiii. Kinacuuna 3amaua Ha ymoBHUM excTpeMyM. Dynkiis Jlarpanxa.
Heo6xinn1 ymoBu ekctpemyma. ['padiuno-ananituunuii Mmeton (n = 2).

Tema 2. Onykni MHOkuHU. Onykii QyHkuii. TeopeMu Mpo BIACTUBOCTI OMYKIUX
¢GyHKUIM. 3a71a4a OMyKIJIOi ONTUMI3aLIi].

Tema 3. [udepeniiiini ymMOBH ONTUMAJIBHOCTI B 3ajayax MaTeMaTUYHOTO
nporpamyBanHs. [Ipunuun Jlarpawxka. Etanu po3B’si3aHHS 3aady MaTEMaTUYHOTO
MPOTPaMyBaHHS.

Tema 4. OcnoBu Teopii noasiiHocTi. Bektop Kyna-Takkepa. CriBBiAHOIIEHHS
JIBOICTOCTI.

Tema 5. Knacudikaris 3agady MaTeMaTUYHOTO MporpaMmyBaHHsS. 3afadl JIHIAHOI,
KBaJpaTUYHOI, OMYKJIO1, AUCKPETHOI ONTHUMI3allii.



3micToBH MOAYJIb 2
YuceabHi MeTOIH ONITHMI3aLil
Tema 6. UnucenbHi Metoau ontuMizarmii. OCHOBHI IIOHATTS 1 O3HA4YE€HHS. 301KHICTD
yuCceIbHUX METOJIB onTuMizamii. Kpurepii 3ynuHku. AOCOIIOTHAa Ta BIJHOCHA
MMOXHOKa.

Tema 7. YucenpHi meroau ontumizamii ¢GyHKIii ofHiei 3MiHHOI. Onrtumizaris
yHIMOAanbHUX (yHKLIM. Merton auxotomii. Meton 3osoToro ciueHHs. Meroa
dudonayyl.

Tema 8. YucenpHi MeToan Oe3yMOBHOI onTuMmizauii. Meroau cnycky. MHOXHHa
JOMYCTUMUX HamnpsMKIB. MHoXMHA HanpsiMKiB crnajganHs QysHkuii. OCHOBHI
TEOPEMH.

Tema 9. ID'pamientHi metoau. ['pamieHTHUN MeTOn 13 ApoOJieHHSM miary. Mertoj
HAMIIBUAIOIO CHYyCKy. MeToa MOKOOPAMHATHOIO CHYCKy. METon CHpsKEHHX
IPaJIi€HTIB.

Tema 10. Metoxn Herorona. KBa3i-HpIOTOHIBCHK1 METOIH.

Tema 11. YucenbHi METOAM HENIHIMHOTO mporpaMmyBaHHs. Mertoa mTpagHUx
GbyHKIIIH.

Moay.as 2
3micToBHi MOAYJIb 3
JliniiiHe mporpamMyBaHHA
Tema 12. 3agaui miniiHOro mnporpamyBaHHs. dopmu 3amnucy 3anayd JiHIHHOTO
nporpamyBanHs (JIII), ix ekBiBaJIeHTHICTh Ta cOCOOU MepeTBOpeHb. BiacTuBoCTI
po3p’si3kiB  3amau JIII. T'eomerpuuna iHTepnperaiiss Ta rpadiyHUil METOH
PO3B’sI3yBaHHS 3aJ1au JIHIKHOTO MPOrpaMyBaHHsI.

Tema 13. CumriuiekcHUIM METOA PO3B’SI3aHHS 3aJad JIIHIMHOTO MporpaMyBaHHS.
Cummuiexkc Tabnuigl. 3arajibHa ifes Ta moOyJa0oBa MOYATKOBOI'O OMOPHOrO IUIAHY.
O3HaKu ONTUMAJIBHOCTI OIIOPHOTO TUIaHy. EKOHOMIUHUMN CEHC.

Tema 14. TloxpiiiHi 3ajmaui  JiHiHOTO  mporpamyBanHs.  KBagpatuune
nporpamyBanHs.EkBiBasieHTH1 (hOpMU 3amuUCy.

Tema 15. IinouucenbHe nporpamyBaHHs. OCHOBHI MOHATTS 1 O03HaueHHs. Orisif
METOJIB pPO3B’si3yBaHHA 3adady. Meroa TUlOKk Ta rpaHunb. Meroau ['omopi
PO3B’sI3yBaHHS 3aJ1au UJIOYUCEIHLHOTO TPOTpaMyBaHHS.

Tema 16. Tpancnopthi 3amadi. OcCHOBHI MOHATTS 1 o3HauyeHHs. I[locraHoBKa
TpaHcriopTHO1 3anaui. [loOygoBa omopHHMX IUIaHIB TPAHCHOPTHUX 3aj1ad. Metoj
MOTEHI1aJIIB PO3B’I3yBaHHS TPAHCIIOPTHUX 3a/1ay.



Tema 17. 3agaua npo npuszHadeHHs. OCHOBHI MOHATTA 1 o3HaueHHA. [locTaHoBKa
3a/1a4i PO NPU3HAYCHHS. YTOPCHKUI METOI.

3micToBuii MoayJIb 4
IMpukaaaHi 3a1a4i Ta MeTOAU AOCTIIKEHHS OnepaIii
Tema 18. Enementu mepexxeBoro mjaaHyBaHHs [logaHHS MPOEKTIB 3a JA0MOMOIOIO
Mepex. Kputuunuil nuisix 1 pe3epBdM uacy. 3aBlIaHHS pPO3MOALIY pPECypcCiB.
OnTuMmizaliisi BApTOCTI IPOEKTY.

Tema 19. Enementu Tteopii macoBoro oOciayroByBaHHS. (OCHOBH1 MOHATTA 1
o3HaueHHs. Knacudikaiis cucrem macoBoro o0ciayroByBaHHs. OmHC 1 OCHOBHI
BJIACTUBOCT1 BXIJHUX MOTOKIB. Haiinmpocrimuii mnotik. Enementu Teopii
MapkiBcbkux mponeciB. Kiacudikamiss MapkiBChbKUX TpolieciB. MapKiBChKi
mpoiiecu 3 Oe3nepepBHUM YacoM. |HTEHCUBHICTH 1 rpad nepexojiB. PiBHSHHS
Yenmena-Konmoroposa. ['panvyHi  KWMOBIPHOCTI  CTaHiB. Onepaniiini
XapaKTEPUCTUKHU.
Tema 20. lunamiune nporpamyBanHs. OCHOBHI MOHSATTSA 1 03HaueHHS. [IpuHuun
benmana. Jlunamiyna HenepepBHa 3ajada. JluHamiuHe mporpaMyBaHHS B
THKEHEPHUX MEpeKax.
Tema 21. VYmpapninHs 3anacamu. JluHamiuHi 3ajladi poO3MOJIUTY pecypciB IO
OJIHOPIJTHUM Ta HEOJHOPITHUM €Tarlam.
Tewma 22. Teopis irop. MaTpuyHi aHTaroHICTUYHI ITPU 3 HYJIBOBOIO CYMOIO.
HuxHs Ta BepXHs LIHYU TP, NPUHIMN MiHIMakca. ONTUMalibHI 3MillIaH1 CTpaTerii
Ta iXx BiactuBOoCcTi. HeoOXigHI Ta HOCTaTHI yMOBH ONTHUMAJIBHOCTI 3MILIAHOT
cTparerii. Metoau po3B’si3yBaHHA MaTpuuHuX irop. I'padoaHamiTHUHUN METOA.
3BeJIeHHSI MAaTPUYHOI TPU A0 3a/adil JIHIMHOTO nporpamyBaHHsa. HenepepsHi irpu.
Irpu KUTBKOX TpaBILiB.

Moayas 3
PP «ExoHOMIKO MaTeMaTH4H1 MOJIEJI1 Ta METOAU OIITUMI3AII]».



4. CTpyKTypa HaBYAJbHOI M CHMILIiHA

KinpkicTs rogua

neHHa hopMa

Ha3Bu 3MicTOBUX MOZYIIB 1 TEM .
YCBOTO y TOMY YHCIIi
b | n | mab | c.p.
1 2 3 4 5 6
Moayas 1
3microBuii MoayJib 1. TeopeTnuHi 3acaau MeTOAIB ONITUMI3 ALl
Tema 1 Bseaenns B Teopii onTumizarii. | 12 4 2 6

[loctanoBka 3amaui ontumizamii. IloHArTs
JIOKaJIbHOIO 1 TJIOOQJIBHOIO E€KCTPEMYMIB
3amadi.  3agayi  O€3yMOBHOI  OmNTUMIi3allii.
HeoOxigHl Ta JOCTaTHI YMOBU EKCTPEMYMY.
3agaui ymoBHO1 onTtuMmizauii. JIiHiT piBHA
¢ynkuii. Knacuuna 3agaya Ha  yMOBHUU
ekctpemyM. Dynkuis Jlarpanxa. HeoOxinHi
YyMOBU eKkcTpemyMmy. ['padiuHo-aHamITHUHUI
Metop (n = 2).

Tema 2. Onyxni MHOXUHH. Onykil QyHkmii. | 12 4 2 6
Teopemu mpo BAAaCTUBOCTI OMYKJIMX (PYHKIIH.
3agayda OMmyKJI0i ONTUMI3alli].

Tema 3. JludepeHuiitHi yMOBU ONTUMAIBHOCTI | 12 4 2 6
B 3a/layaX MaTE€MaTUYHOIO MPOrPaAMYBAHHS.
[Tpunumn Jlarpanwka. Etanu  po3B’si3aHHs
3a7ja4 MaTeMaTUYHOr0 NPOrpaMyBaHHS.

Tema 4. OcHoBu Teopii noagiitHocTi. Bekrtop | 7 2 | 4

Kyna-Takkepa. CriiBBITHOIIEHHS IBOICTOCTI.

Tema 5. Knacudikarisa 3agad MaTeMaTUaHOTO | 7 2 1 4

MPOTPaMyBaHHS. 3amaui JIHIMHOT,

KBAaJPaTU4HOLI, OIYKJIO], JIUCKPETHOL

onTUMI3alrii.

Pa3omM 3a 3micToBUM MoayJieM 1 50 16 8 26
3micToBuii MOayJIb 2. YnceJbHI MeTOAM ONTUMI3 ANl

Tema 6. UucenbHi METOIU onTuMizarti. | 8 2 2 4

OCHOBHI MOHATTA 1 O3Ha4YeHHS. 30DLKHICTD
yuceabHUX MeToAIB onTtuMizamii. Kpurepii
3yNUHKH. AOCOJIFOTHA Ta BIIHOCHA MTOXUOKA.

Tema 7.YucenbHi MeToau ontumizamii Gynkuii | 14 4 2 8
onHi€l 3MiHHOI. OnTUMIZalisl YHIMOJAIbHUX
¢ynkuid. Merog auxoromii. Meroa 3010TOro
ciueHHd. MeTox PrOoHayY1.




1

Tema 8. YwucenpHi Meroau  0€3yMOBHOI
ontuMizauii. Metogu cmycky. MHOXuKHa
JOMYCTUMUX HanpsIMKiB. MHOKMHA HAIPSMKIB
cnajganHs ¢yHkuii. OCHOBHI TEOpEMHU.

10

Tema 9. I'pamientHi Metonu. ['paaieHTHHI
Meton 13  apoOneHHsM — mary. Mertog
HaUIBUAIOTO CILYCKY. Meton
MOKOOPJIMHATHOTO CIyCKY. MeToa crnpsiKeHuX
rpagl€HTIB.

18

12

Tema 10. Meton Hrrotona. Ksas3i-
HBIOTOHIBCHKI METOIH.

17

12

Tema 11.YucenbHi  MeTOAM  HENIHIAHOIO
nporpaMmyBanHs. Meroa mrpa@Hux QyHKILi.

14

MoynpHUNM KOHTPOJIb

2

Pa3om 3a 3micTOBMM MoayJieM 2

85

16

16

53

Ycboro roau (5 cemecrtp)

135

32

16

79

MoayJas 2

3micTroBuii Moay.sb 3. JliniiiHe NporpaMmyBaHHA

Tema 12. 3apmaui JNiHIAHOTO MpPOrpaMyBaHHS.
dopmu 3anucy 3a7a4 JTHIAHOTO
nporpamyBanHs (JIIT), iX ekBIBaJIeHTHICTb Ta
criocoou MIEPETBOPEHbD. BnactuBocTi
PO3B’S3KIB 3agau  JIIL I'eomeTrpruuna
IHTEepIpeTalis Ta rpadiyHuit METO/]T
PO3B’sI3yBaHHS 3a1a4 JTHIAHOTO
MpOrpaMyBaHHSI.

8

2

Tema 13. CuMIuiekCHUH METOJ PO3B’SI3aHHS
3a/a4 JIHIAHOTO mporpamyBaHHs. CUMILIEKC
tabnuus. 3aranbHa iged  Ta  1noOyaoBa
MOYAaTKOBOIO0  OMOpHOro Iwiany. (O3Haku
ONTUMAIbHOCTI OTIIOPHOTO IJIaHY.
ExoHoMiuHUit ceHC.

12

Tema 14.  IlogmiiiHi  3ajmaui  JIIHIKHOTO
MporpaMyBaHHS. KBagpatuune
nporpamyBaHHs.EkBiBasieHTH1 (hOopMU 3amuCy.

Tema 15. IlutouucenbHe  mporpamyBaHHS.
OcHOBHI ITOHATTA 1 03HaueHHA. Orisig METO/IIB
po3B’si3yBaHHs  3adady. MeTom TUIOK Ta
rpanuilb. Metonu ['omopi po3B’s3yBaHHS
3a/1a4 HUIOYUCEIBHOTO MPOTrpaMyBaHHSI.

11




1

Tema 16. TpancmoptHi 3amadi. OCHOBHI
TTOHATTS 1 O3HAYECHHS. [locTanoBKka
TpaHcriopTHoi 3agaui. I[loOyagoBa omopHux
IJIaHIB ~ TPaHCHIOPTHHX  3amad.  Meroa
MOTEHI[IaJIIB  PO3B’SI3yBaHHS  TPAHCIIOPTHUX
3azay.

10

Tema 17. 3agaua npo npusHaueHHs. OCHOBHI
MOHATTA 1 03HaueHHs. [locTaHoBKa 3a/ayi mpo
MPU3HAYEHHS. YTOPCHKUN METO/I.

MoynpHUNM KOHTPOJIb

2

Pa3om 3a 3micToBMM MoayJiem 3

54

16

16

22

3microBHmii MmoayJb 4. IlpukiiaaHi 3agaui Ta meToau

JOCJIITKeHHA

onepaiiu

Tema 18. EneMeHTH MEPEKEBOTO IIJIAHYBAHHS
[lonaHHs POEKTIB 32 JOMOMOTOI0 MEPEXK.
Kputnunumii nuisx 1 pezepBu yacy. 3aBJlaHHS
po3mnoauty pecypciB. Onrtumizailisi BApTOCTI
IIPOEKTY.

8

Tema 19. Enementu Teopii MacoBOTO
00CIIyrOBYyBaHHS. OCHOBHI  MOHATTA 1
o3HaueHHs. Kiacudikaiis cuUCTeM MacoBOIO
00CIIyrOBYyBaHHS. Onuc 1 OCHOBHI
BJIACTUBOCT1 BX1AHUX NOTOKIB. Hainpocrimmii
noTik.  EneMeHTHM  Teopii  MapKIBChKUX
MPOIIECIB. Knacudikarris MapKiBChbKUX
MPOIIECIB. MapkiBchbKi pOLECH 3
Oe3nepepBHUM YacoM. [HTEHCHUBHICTb 1 rpad
nepexonaiB. PiBusuas Yenmena-Kommoroposa.
['panununi ¥moBipHOCTI cTaHiB. Omnepaiiiini
XapaKTEPUCTUKHU.

10

Tema 20. JluHamiyHe  mOporpamyBaHHS.
OcHOBHI TOHATTA 1 oO3HaueHHA. [lpuHIUI
benmana. JluHamiuHa HemepepBHa 3ajadva.
JlunaMmiuHe TporpaMyBaHHS B 1HXEHEPHUX
MepexKax.

Tema 21. VnopaBninas 3amacamu. JluHamidH1
3a/1a4l po3MOALTY PEeCypcCiB MO OJAHOPITHUM Ta
HEOJHOPITHUM €Taram.

Tewma 22. Teopis rop. Marpuuni
AHTAaroHICTUYHI IrpU 3 HYJBOBOK CYMOIO.
HwxHs Ta BepxHS 1IHU TpH, PUHIUI
MiHIMakca. OnTUMaNbHI 3MIlIaHl cTpaTerii Ta
ix BractuBocTi. HeoOXiHI Ta JOCTaTHI YMOBU

20

10

12




ONTUMAJILHOCTI 3MIillIaHO1 cTpaTterii. Meroau
PO3B’sI3yBaHHS MaTpUYHUX irop.
I'padoanamiTnunmin METOJ. 3Be/ICHHS
MaTpuyHOi TpU [0  3ajaadl  JIIHIKHOTrO
nporpamyBanHs. HemnepepBui irpu. Irpu
KUIbKOX I'PaBIIiB.

MoynbHUNM KOHTPOJIb 2 2
Pa3zom 3a 3micToBUM MoayseM 4 54 16 16 |22
Moay.s 4
Po3paxynkoBa po6ota «EKOHOMIKO 12 12
MaTeMaTU4H1 MOJIeJIi Ta METOJIM ONTUMI3allii»
Ycboro roaut (6 cemecrtp) 120 32 32 56
Ycboro roauH 255 64 48 | 135
5. Temu ceMiHAPCHKUX 3aHATH
No KinpkicTh
A/ Ha3zsa temu S—
1 2 3
6. TemMu NpaKTUYHUX 3aHATH
No KinpkicTh rogua
5 /;1 Haspa Temu Jlenna popma HaBYaHHS
Moayas 1
3microBuii MmoayJb 1. TeopeTu4Hi 3acaau
METOAiB oNTHMIi3amil
1. | IHomyxk JIOKAJIBHOTO 1 rJ100aJbHOTO 2
eKCTpeMyMiB  3ajadl.  3agadyl  0e3yMOBHOI
ontuMizauii. HeoOXigHI Ta [gOCTaTHI yMOBH
ekctpemyma. [locTaHoBka 3amayi  yMOBHOI
onTUMI3aIlii.
2. |3apmaul omykisoi omnTuMIi3alii.  3acTOCYBaHHS 2
TEOPEMH PO BJIACTUBOCTI OMYKIUX () YHKIIIH.
3. | Etanm po3B’si3aHHA 3aJay  MaTE€MaTUYHOIO 2
MpOrpaMyBaHHSI.
4 | IlpakTHuHEe 3aCTOCYBaHHs TE€OPIi MOABIHHOCTI.
5 | Kimacudikamis 3aJa4 MaTEMaTUYHOTO
MPOTPAMYyBaHHS 3agadl JHIAHOT,
KBaJIPaTUYHO], OITYKJIO1, JHUCKPETHOL
onTUMIzaIlii.
Pazom (5 cemecmp) 8
Ycvozo zo0un 8
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7. Temu J1a0O0paTOPHUX 32AHATH

No Hasa Temu Kinbkicth
3/m ['onuu
1 2 3

2 | 3micToBmii MoxyJib 2. YnceabHi MeTOAU onTUMI3alii

1. 30DKHICTH YHCENbHUX MeToAIB omntumizamii. Kputepii 2
3YMUHKU. AOCOIIOTHA Ta BIIHOCHA MOXUOKA.

2. OntuMmizanist yHiMoAaIbHUX (QYHKIII. MeToa AUXOTOMII. 2
Meton 3omotoro ciueHdHs. Merton dudOonauui. Meton
KBaJpaTU4YHOI anpokcumMaiiii (mapados). Meroa HeroToHa,

METOJ CEKYIIIX. 4

3. YucenbHi Metonu Oe3yMoOBHOI ontumizamii. Meroau
CITyCKY. 3

4. I'pangienTHi MeToau. Meroa HAWMIBUIIIOTO CIIYCKY. 3
Meton NOKOOPAMHATHOTO CHYCKYy. MeToa copsbKeHUuX
rpagl€HTIB.

5. Meton Herotona. KBa3i-HpIOTOHIBCHKI METOIH.

6. YucenbHi METOIM HEIIHIMHOTO MporpamyBaHHs. MeToj
mtpadHux QyHKIIN Ta 6ap’epHUX QYHKITIH.

Pa3zom(5 cemecTp) 16
3 3micToBuii moayasb 3. JliHiliHe mporpaMyBaHHs

1. I'padiunnii meTon po3B’s3yBaHHs 3a7ay JIiHIHHOTO 4
MpOrpaMyBaHHS.

2. 3acTOCYBaHHS CUMILIEKC-METONY JJIsl PO3B’SI3aHHA 3aJad 4
JHIMHOTO MpOorpaMyBaHHS.

3. Metona rutok Ta rpaHulb. Metoau I'oMopi po3B’si3yBaHHs 4
3a/1a4 HUTOYUCEIBHOTO MTPOTrpaMyBaHHS.

4. TpancnoptHi 3agaui. MeToJl MOTEHI1ANIB PO3B’I3yBaHHs 4
TPAHCIIOPTHUX 3a]1a4.

5. 3amada npo npu3HAYCHHS. YTOPCHKUI METOI.

4 | 3micToBuii Moayan 4. IMpuxknagni 3amadi Ta MeTOAH
AOCJII’KeHHS onepamin

6. 3aBmaHHs po3noAuly pecypciB. OnTumizailisi BapTOCTI 8
MIPOCKTY.

7. 3acTtocyBaHHS METOMIB PO3B’A3yBaHHS MATPUYHUX ITOP. 8
I'padoananiTuunuit metoa. 3BeIeHHST MATPUUYHOI TPU /10
3a/a4i JiHIAHOTrO TporpamyBanHs. HenepepsHi irpu. Irpu
KUIbKOX T'PaBIIiB.

Pa3om (6 cemecTp) 32
Y cboro roxuH 48
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7. CamocTiiiHa podora

No Hasa Temu Kinbkicth
3/m TOJIUH
1 |3amaui oxHOBuUMIpHOI omnTuMizamii. HeoOximHi # mocTaTHi 12
YMOBHM ONTHUMAaJIBHOCTI. MeTonu 0e3 BUKOPUCTaHHS IMOXIIHHX.
Metonu inTepmossiii. Po3poOka mporpaMm B CepeaoOBHIIE

Python. BukopucTtanus BOy10BaHUX ()YHKLIIH.

2 | 3amadi OIHOBUMIPHOI onTUMI3allli.. MeToIu nepuioro nopsKy. 13
Henoniku wu mnepeBaru metoniB. Po3pobOka mporpam B
cepenonuiie Python. Bukopuctanus BOy10BaHUX (PyHKITIM.

3 | YucenbHi meTonu Oe3yMOBHOI onTumizauii. MeTtoau cmycky. 14
MHOXHWHA JONYyCTUMHUX HAmNpsMKIB. MHOXWHA HaIMPsSMKIB
cnaganHs GyHkuii. ApyxHi cutyarii.

4 | baratoBumipHa onTtuMizaiis 0e3 BHUKOPUCTAHHSA MOXITHUX. 12
Meron Xyxka-/[xusca. Meton Hennepa-Mina.

5 |Meronu HreroTtona. Moaudikamii. HaOGnmxkeHne oO4UCICHHS 14
JIOBKUHU KPOKY.

6 | YmoBHa onTuMizaiis. 3actocyBanHs Teopemu Kyna-Takepa. 14
Ycboro caMmocTiiiHoi podoTu (Scemectp) 79

1 | IlomanHs mpoeKkTiB 3a JOMOMOrow Mepex. KputuuHuid nuisix i 6
pe3epBu uacy. 3aBJaHHS pO3MNOJUTY pecypciB. OnTumizaiis
BApPTOCTI MTPOECKTY.

2 | 3acTOCYBaHHS CHUMIUIEKC-METONY JUIA PpO3B’sA3aHHSA  3a7a4 8
JiHiHOTrO nporpamyBaHHs. 3actocyBanHs nakety EXCEL

3 | Enementn Teopii MapkiBchbkux —mpoueciB.  Kiacudikaiis 6
MapKiBChKUX IMpoleciB. MapkiBChbKi mpoiecu 3 Oe3rnepepBHUM
4acoM.

4 | Metona riiok Ta rpaduilb. OcoOIMBOCTI BUKOPUCTAHHS. 8

5 | TpancnoptHa 3anada . Bukopucrtanns [1I1I1 ta makery EXCEL. 8

6 |3actocyBaHHSI METOJIB pO3B’SI3yBaHHS MAaTPUUYHUX  1rOP. 8
I'padoananmiTuyHuii MeTo . 3BEICHHS MAaTPUUIHOI TpH J0 3ajadi
niHiHOrO mnporpamyBanHs. HemepepBHi irpu. Irpu Kiibkox
I'PaBIIiB.

7 | PP «ExoHOMIKO MaTeMaTHYH1 MOJIEJ Ta METOIN OIITHUMI3ALIi». 12
Ycboro caMmocTiiiHoi podoTu (6cemecTp) 56
Pazom 135
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8. InauBinyanbHi 3aBIaHHS

1. 3acBoeHHS JIEKIIHHOTO MaTepialy , MOIIYK JIITEpaTypH Ta €JICKTPOHHUX JIKEPeE
iHpopMarii.

2. IlinroTroBKa 10 MPAaKTUYHUX 3aHATH, JAOOPATOPHUX POOOT.

3. BukoHaHHS pO3paxyHKOBOI pOOOTH.

4. TligrotoBKa [0 aTecTauii — 3aXuCTy J1iabopaTOpHUX POOOT, MOAYJIBHOTO
KOHTPOJIIO, 3aXUCTY PO3PAXYHKOBOT pOOOTH, 3aJIIKy, €K3aMEHY.

5. BuBueHHs TeM, BUHECEHUX Ha CAMOCTIHHE OMpaIfOBaHHS.

9. MeToau HABYAHHA

1. TlosicHroBanbHO-UTIOCTpATUBHUN (1HPOPMAIIHHO-PEIENITUBHIN) METO/I: Ta METO/]
MPOOJIEMHOT0 BUKOHAHHS (JICKITIS).

2. PenponykTuBHHi (J1abopaTopHi poOOTH).

3. YacTKOBO-MOUIYKOBUM (€BPUCTUYHUI) Ta JOCITIAHUIBKUMN: (camocTiiiHa poOoTa
Ta BUKOHaHHs PP, kypcoBoi pobotn).

Jucnumiina «Metoau onTuMizaiii Ta JOCIKEHHS oOIlepariid» mnepeadayae
JEeKIiiiHT (B T.4Y. 3 BUKOPUCTAHHSIM MYJIbTUMEAINHOTO OONagHAHHA) 1
7a00OpaTOpHI 3aHATTS IIiJl KEPIBHUITBOM BHUKJAaJadya Ta CaMOCTIMHY poOOTYy
CTyIeHTa 3a MiAPpyYHUKAMHU 1 Marepiajiamu, OmyOJIiKoBaHUMHU Kadeaporo
(MeTonMuH1 TOCIOHMKHA 1 MEpEXEBl pecypcH), 0 3abe3nedye 3aKpilIeHHS
TEOPETUYHUX 3HAHb, CcHOpUsie HAOYTTIO MPAKTUYHUX HABUYOK 1 PO3BUTKY
CaMOCTIMHOTO HAayKOBOTro MuCIEHHs. [lepenbayeHo peryispHi 1HAMBIIYaIbHI
KOHCYJIbTAIII].

10. MeToau KOHTPOJIIO

BusHaueHHs! piBHSI 3aCBOEHHS CTYJEHTOM HaBYAJILHOTO MaTepiany JUCHMILIIHU
3MIMCHIOETHCS MIJISIXOM MPOBEAEHHS MOTOYHUX 1 MIJICYMKOBUX KOHTPOJIB. Y 3aBAaHHs
MOTOYHOIO0 KOHTPOJIIO BXOJUTh CHUCTEMATHYHA TEpeBipKa PO3YMIHHS W 3aCBOEHHS
CTYJICHTOM MPOrPAMHOTO Marepialy, BUKOHAHHS MPAKTUYHUX 1 J1aOOpaTOPHUX POOIT,
YMIHHS CaMOCTIMHO MPOPOOIATH TEKCTH CKJIaJaHHS KOHCHEKTIB, HAIlMCaHHS 3BITIB,
pedepaTiB, 3M1aTHOCTI yCHO a00 MUCHMOBO MPEACTABIATH MEBHUN MaTepian. Ilepen
MIJICYMKOBUM KOHTPOJIEM CTaBUTLCA 3aBJaHHS IMEPEBIPKUM TIMOWHU 3aCBOEHHS
CTYAEHTOM IIPOTPAMHOI0 MaTeplaay IUCIWIUIIHK, JIOTIKM W B3a€EMO3B'SI3KM MK i
OKPEMUMH pPO3ALIaMH, 3JaTHOCTI TBOPUO BUKOPUCTATH MpPUA0AHI 3HAHHS, YMIHHS
chopMyBaTu CBO€ BIIHOILIEHHS A0 MPOOJIEMHU, 10 BUITUIMBAE 31 3MICTY JUCHUILTIHHU.
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11. Kpurepii oniHIOBaHHS Ta po3noaij 0aJiB, AKi OTPUMYIOTh CTYACHTH

11.1. Po3nozin 6aiiB, siki OTPUMYIOTH CTYJIEHTH (KUIBKICHI KpUTEPil OLIIHIOBAHHS )

CkJ1az10B1 HaBYaAJIbHOT bamm 3a ogne KinbkicTh Cymapna
poboTH 3aHATTS (3aBAAHHS) 3aHSTh KUTBKICTh OaJtiB
(3aB/aHb)

3micToBHME MOayJIb 1

BukonaHHs 1 3axuct 0..6 5 0..30

1abopaToOpHUX

(mpakTUYHUX) pooIT

MonynbHHI KOHTPOJIb 0...20 1 0...20
3MiCTOBHUI MOAYJIb 2

BukonaHHs 1 3axuct 0...5 6 0...30

1a00paTOpHUX

(mpakTUYHUX) pooIT

MonysibHHI KOHTPOJIb 0...20 1 0...20

Y cboro 3a cemecTp 0...100
3micTOBHUI MOAYJIb 3

BukonaHHs 1 3axuct 0..10 4 0..40

1ab0paTOpHUX

(mpakTUYHUX) pooIT

MonysibHHI KOHTPOJIb 0...15 1 0...15
3micTOBHU MOAYJIb 4

BukonaHHs 1 3axuct 0...10 2 0...20

1a00paTOpHUX

(mpakTUYHUX) pooIT

Mo iynpHU KOHTPOJIb 0...15 0...15

BukonaHnHs 1 3axuct 0...10 0...10

PT'P (PP, PK)

Y cboro 3a cemecTp 0...100

CemecTpoBull KOHTPOJIb (ICIUT/3aMI1K) MIPOBOAUTHCA Y pa3l BiAMOBU CTYAEHTA Bij
OaJliB MOTOYHOIO TECTYBaHHS M 3a HAsABHOCTI JOMYCKY 10 icnury/3amiky. Ilinm yac

CKIIaJaHHA CCEMCCTPOBOI'O

MakcumyM 100 Ganis.

ICIUTY/3aJIIKy CTYyJEHT Mae

MOXJIMBICTh ~OTPUMATH

biner ny1s icnuTy/3aiKy CKIaJaeThes 3 TPbOX 3allUTaHb, 1BA MPAKTUYHUX Ta OJIHE
TeopeTuyHe. MakcumaibHa KUIBKICTh Oalll 3a KOJKHE MpakTuyHe 3anuTtanHsa 40 6ainiB, 3a

teopetuune 20 Oais.

11.2. SIxicHi KpuTepii OLIIHIOBAHHS

HeoOXxigHnii 00CST 3HAHD 1JIS1 OJI€PKAHHSA MO3MTUBHOI OL[IHKH

vy pGSYJIBTaTi BHBUYCHHS HAaBYAJIbLHOI1 I[I/ICI_[I/IHJ'IiHI/I CTYACHT IOBUHCH
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3HATH:

® HalOUIBII MIMPOKO BUKOPUCTOBYBAHI KJIacH Mojesieil (3aBmaHHs JiHIAHOIO,
HEJHIMHOr0, JMHAMIYHOIO NPOrpamMyBaHHS, AHTArOHICTUYHI, MO3UIIAHI Irpu) 1
METOJIX 1X BUPILICHHS;

e MpaBwia NOOYAOBU MaTEMAaTUYHUX MOJIETICH 3a7a4 ONTUMI3allii;

e iacu@ikamiro 3aaa4 ONTUMI3aLii;

® OCHOBHI THUINU EKOHOMIKO-MAaTEMAaTUYHUX MOJIENIeH, 10 3aCTOCOBYIOTHCS ISt
BUPOOJICHHS 1 IPUUHATTS YIPABIIHCHKUX PIIlICHb;

e 3acrtocyBanHs nmaketiB MathCAD, MATLAB nns pimienns 3aaau;

e 3acTocyBaHHd MOBU mHporpamyBaHHs Python s po3p’d3aHHs onTUMIi3alIiHHUX
3ajay.
BMiTH:

e (opMyBaTH MNOCTAHOBKY €KOHOMIKO-MAaTE€MaTUYHOI MOJENl Ha OCHOBI SIKICHOTO
aHaji3y 00'exTa JOCTIIKEHHS;

® MPOBOJAUTU aHaII3 OTPUMAHOrO PIIIEHHS 3 METOK BUSBIECHHS 00JacTi HOro
CTIMKOCTI, @ TAaKOX BH3HAUCHHSI MOKJIMBUX 3MIH B YIPaBIIHCHKUX 3axojax IpHU
3MiH1 BHYTPIIIHIX 1 30BHINIHIX ()aKTOPIB;

e BOJOJITA aITOPUTMOM METOAY, BMITH CKJIAacTH Mporpamy Ha OJHIA 3 MOB
MporpaMyBaHHs, BUKOPUCTOBYBaTU rotose [13;

® MPOBOAUTH HEOOX1IHI OOUMCIECHHS 1 aHaII3 OTPUMAHUX PE3YJIbTaTIB;
BOJIOAITH:

® METOJaMHU PO3B'SI3yBaHHSI MAaTEMaTUYHUX Mojiesiel npodeciiiHuX 3aBaaHb;
3MATHICTIO peali30ByBaTH MaTeMaTH4yHI MOJEIl 3a JIONOMOIoK  3aco0iB
iH(pOopMaIliitH1 TEXHOJIOT 1.

IIkana oninroBanHA: HanioHajasHa Ta ECTS

Cywma 6ariB 3a BCi Ouiirika Orinka 3a HaliOHATHHOKO MIKAJIO0
BH/IM HABYAJILHOT ECTS | Ams ex3aMeHy, KypcoBOro TS 3QUTIKY
ALIBHOCTI poekTy (poOOTH), IPAKTUKH
90 - 100 A BIIMIHHO
82 -89 B
74 — 81 C z00pe 3apaxoBaHO
6473 D .
60— 63 E 3aJI0BLTBHO
HE3a/I0BUIBHO 3 HE 3apaxoBaHo 3
0-59 FX MO>KJIUBICTIO IIOBTOPHOI'O MO>KJIUBICTIO
CKJIQJIaHHSI TIOBTOPHOTO CKJIAIaHHSI

11.3 Kpurepii oniHrOBaHHSI pOOOTH CTYAE€HTa MIPOTATOM CEMECTPY

3anoBinbHo (60-74). Matu MiHiMyM 3HaHb Ta YyMiHb. BinmpamroBatu Ta
3aXMCTUTH BC1 Ta0OpaTOpHi pOOOTH Ta JOMAIITHI 3aBAaHHS.

Joope (75 - 89). TBepo 3HaTh MiHIMYM 3HaHb, BUKOHATH YCi 3aBiaHHs. [lokazatu
BMIHHSI BUKOHYBaTHM Ta 3aXuIlaTd BCl JiabopaTopHi pPoOOTH B OOYMOBJICHUU
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BHUKJIaJIau€M CTPOK 3 OOIPYHTYBAHHSIM pIllIEHb Ta 3aXO0JiB, $IKl 3alpONOHOBAHO Y
poboTax.

Binminno (90 - 100). 37aTti BCl KOHTPOJIBHI TOYKHU 3 OIIIHKOIO «BIAMIHHOY.
JIOCKOHAaNIbHO 3HATH BCl TEMU Ta YMITH 3acTOocOByBaTth iX. OpieHTyBaTucs y
MIPYyYHUKAX Ta TOCIOHUKAX.

HIkana ouwiHBaHHS: 0aJibHA i TpaaMIiiiHA

Cyma Garis OHiHK:’:lVBa Tpa{[HuiﬁHom HIKAJIOK0 .
Icniut, nudepenuiiioBanuit 3aIik 3anik
90 - 100 BigmiaHO
75 -89 Jloope 3apaxoBaHO
60 — 74 3a710BUTHHO
0-59 HezanoBiabHO He 3apaxoBaHo

11. MeToauuHe 3a0e3me4eHHA

1. HasuyanbpHOo-MeTOIMYHE 3a0e3neueHHs auciuiuniau  "Metoaw onTmMizamii Ta
nocaypkeHHs onepaiui’ giag 6akanaspiB / Ham. aepokocM. yH-T iM. M. €. X KykoBcbKOTro
"XapkiB. asian. 1H-T" : po3po0. C. B. SxkoBaeB. - Xapkis, 2019. - 204 c¢ -
http://library.khai.edu/library/fulltexts/doc/Dzherel Peretvoryuvach.pdf

2. Kapramos O.B., ba6kina A.B. , €Emuesa H.1O., ITynno P.A. Metoau ontumizaiii
: HaBu.nmoci16nuk — X.:Hai. Aepokocm yH-T «XAl», 2009-112c.

12.PexomeHn0BaHa JiTteparypa

ba3oBa
I. OnrtuMmizaniitni metoau Ta wmoxem : miapyunuk / B.C. T'puropkis, M.B.
I'puropkis. — Yepnisui : UepHiBeubkuii Ha1l. yH-T, 2016. — 400 c.

2. BuOpani po3niiu OaraTokpuTepiaabHOI ONTUMI3AIlli: METOJUYHI PEKOMEHMAIlli
JI0 BUKOHAHHSI KOHTPOJBHHUX Ta JIaOOpaTOpHHUX POOIT sl CTYJIEHTIB MaTEMaTHYHOTO
daxynbrety / Po3pobuuk: H. E. Konnpyk. — Yxkropon: YxkHy, 2015. — 56 c.

3.  JocaimkeHHs omepaliii Ta METOAM ONTHMI3allii: METOJMYHI peKOMEHIAIll 10
MpPaKkTUYHX 3aBJaHb ISl CTYJIEHTIB yCiX CHeIladbHOCTEN mepiioro (0akaaaBpChKOTO)
piBus / yknaza. C. B. [Ipokonosuu, O. B. [Tanacenko, JI. O. Yarosens. — Xapkis: XHEY
im. C. Ky3nens, 2019. — 64 c.

4. Cunernazos B. M. MaremarnuHi MeToAu oNTUMI3allii: HaBd. mociOH./ B.M.
Cunernasos, O. A. 3enenxos, 1. I. AckepoB. — Han. Aiamiiinuii yu-1. — K.: OcBira
VYkpainu, 2018. — Y. 1. - 329 c.

5. Jlaranceka JI. O. MeroanyHi BKa3IBKM JI0 BUKOHAHHS CaMOCTIMHUX poOIT 3
aucHMIuIiHg "MaTteMaTuaH1 MeTou AocipkeHHs onepariiid'/ JI. O. Jlatranceka,

T. A. ®@apioHosa ; Hau. yH-T kopabyieOynyBanHs iM. aaMipana Makaposa. — Mukonais :
HVK, 2018. —c. 29.
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6. Jlaranceka JI.O., Ycrenko 1.B., KaipoB B.O. MatemaTudHi METOAM TOCIIIKEHHS
onepailiii. MeTonnuHi BKa3iBKU /10 BUKOHaHHs JiabopatopHux podit (Yactuha 2). —
Mpuxkomnais: @OII [IIsens B.M., 2018. — 36 c.

7.  Snyman, J. A.; Wilke, D. N. (2018). Practical Mathematical Optimization : Basic
Optimization Theory and Gradient-Based Algorithms(2nd ed.). Berlin: Springer. ISBN
978-3-319-77585-2.

8. Mathematical Programming Glossary. — Pexum
noctymy: http://glossary.computing.society.informs.org/
9. Optimization Methods and Software. — Pexum

noctymy: https://www.tandfonline.com/toc/goms20/current

10. Ilomom FO.JI., Tronra B.I., IlleBuenko B.I. Mertoaun onrumizamii. HaBuanbHUM
€JIEKTPOHHUN TNOCIOHMK Jisi CTYyAEHTIB cremianbHocTel “Ilpukinaana martemaTuka’”,
“Indopmaruka”, “ComianbHa i1Hpopmatuka”. — KuiB: Enextponne Bunanss. Ei.
010mioTeka QakynpreTy KiOepHeTUKHM KHIBCHKOTO HAI[IOHAJBLHOIO YHIBEPCUTETY IMEHI1
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