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1. Onuc HAaBYAJBHOI JUCHHUILIIHA

HaiimenyBaHHs
[MOKA3HUKIB

["any3p 3HaHb,
CIIEI[i1aJIbHICTh, OCBITHS-
nporpama, piBeHb BUIIIO1

OCBITH

XapakTepucTuka
HaBYAJILHOI TUCIHUAILIIIHA

Jlenna ¢hopma HaBYaHHS

KinbkicTh KpeauTiB —
10,5

KinpkicTe MomymmiB — 5

I'any3i 3HaHDb:
11 «Maremarnka ta

Hukn npodeciitnoi
M ATOTOBKH:
000B’s13K0Ba

HaBuyanbHuii pik

3arajibHa KUIbKICTh

roaul — 136/315

OcBiTHs mporpama:
MareMaTu4He Ta
KOMIT IOTEPHE

KinpKicTh THKHEBUX
TOJMH JJI J€HHO1
dbopMu HaBYAHHS:
ayauTopHux — 3,4
CaMOCTItHOT poOOoTH
ctyaeHta — 4,5

MOJIEIFOBAHHA |,
OO0OYHCIIOBAJILHUM
IHTEJIEKT

PiBennb BHIIIOI OCBITH.
nepimii (0akagaBpChKUit)

KinpKicTh 3MICTOBUX CTAaTUCTUKAY, 2022 /
) = 2021/ 2022
MOJIYJIB — 5 12 «Iadopmarriiiai 2023
HayKOBO-JIOCITITHE o CemecTtp
(tundp 1 HalimMeHyBaHHS )
3aBJaHHA
1. «YwucenbHi METOIN o o o
Ll _METO/L C . . . 5-i 6-i1 -1
0€3YMOBHOI OIITUMI3ALI» nemaJIbHICTD:
113 «IIpukiamgua
2. PP «ExoHOMiKO MareMaTukay, 122 Jexnii ¥
MaTeMaTHH4HI MOJCN1 Ta «IHTeNeKTYaIbHI CUCTEMU
MCTOAM OIITHUMI3AIlll»
Ta TEXHOJIOT1)
(ko[ Ta HAMEHYBaHHS)
3.KypcoBa pobora
32ron. | 32ron. -

IIpakTnuHi, ceMiHapcbKi

8 rom.

JlaGopaTtopni

16 ron. | 32rox. | 16 rox.

CamocriitHa podoTa

64 rox.

71 ron.

44 ron.

Bux kouTpoto:

ICIIUT

ICIIUT

J1.3aJ11K

CriBBITHONICHHS KUTBKOCTI TOJWH ayJUTOPHUX 3aHATHh O CaMOCTIHHOI poOOTH
cranoBuTh — 136/ 179.

1) AynuropHe HaBaHTaeHHs MoXe OyTH 3MEHIICHO aG0 30IIBIICHO Ha OJHY TONUHY B
3aJIeKHOCTI BiJ PO3KIIAy 3aHSATh.



2. MeTa Ta 3aBJaHHA HABYAJBLHOI AMCIUILIIHA

Mera: ¢opMyBaHHS TEOPETHUYHUX 3HAHb 1 MPAKTUYHUX HABUUOK (hopmaizarii
3a/1ad 3 BUKOPHCTAHHIM CIICIIAII30BaHUX ONTHUMIZAMINHUX METOJIB, IO CHPHATHME
MiBUIICHHIO PiBHA (yHJIaMEHTaIbHOI MAaTEMATHYHOI 1 KOMIT'FOTEPHOI i ATOTOBKH.

3aBaaHHsi: HAJaHHA 3HAHb LIOJ0 CyTI Ta eTamiB JOCHIKCHHS OIeparlii,
OCHOBHUX MPUHITUIIIB Ta MPUHOMIB MAaTEMaTUYHOTO MOJICITFOBAaHHS OTIepaIliii, MPUHITUIIIB
nia00py MaTeMaTHYHOTO Ta MPOrpaMHOro 3a0e3MeyeHHs ISl MPaKTUYHOI peasizarlii
3aad.

3riJIHO 3 BUMOTaMU OCBITHBO-IIPOQECIHHOT TPOrpaMu CTYJIEHTH TOBUHHI JOCITTU
TaKUX KOMIIETEHTHOCTEN:

3K-1 3natHicTh 70 a0CTPAKTHOTO MUCIICHHS, aHAII3y Ta CHHTE3Y

3K-2 3naTHiCTh 3aCTOCOBYBATH 3HAHHS y MPAKTUYHUX CUTYaIlIAX

3K-7 3aaTHIiCcTh 10 nOIIyKY, 0OOpoOJIeHHS Ta aHali3y 1HPOpMaLii 3 pI3HUX JHKEPEI

3K-9 3patHicTh 10 aganTamii Ta 1ii B HOBiM cHTyaIlii

@®K-5 3patHicTh (QopMyNIOBaTH 3a4adl ONTUMIZAIll MPU MPOEKTYBAHHI CHUCTEM
VOpaBIiHHSA Ta MPUUHATTA PpIIEHb, a caMme: MaTeMaTU4HI MOJENi, Kpurepii
ONTUMAJIBHOCTI, OOMEKEHHsI, Il YIOPaBIiHHS; OOMpaTH palliOHAJIbHI METOIU Ta
QJITOPUTMH PO3B’SA3aHHS 3a/1a4 ONTUMI3allli Ta ONTUMAIBHOTO KEPYBAHHS.

®K-9 3gaTHICTh OpraHi3oByBaTH poOOTY 3 aHAITI3Y Ta MPOEKTYBAHHIO CKIIQJHUX CHUCTEM,
CTBOPEHHSI BIAMOBIAHUX 1HPOPMAIIHHUX TEXHOJIOTIH Ta MPOrPaMHOTO 3a0€3MeYeHHS.

IIporpamHi pe3yJbTaTH HABYAHHS:

[TPH 7. 3Hat 0CHOBM TeOpii ONTUMI3AIlli, ONTUMAILHOTO KePyBaHHS, MPUUHSITTS
pllIEHb Ta BMITH 3aCTOCOBYBATH iX Ha MPAKTHII JJIsl pO3B’sI3yBaHHS MPUKIAJIHUX 3134
YIPaBIIHHS 1 IPOEKTYBAHHS CKIaJHUX CUCTEM.

I[IPH 8. Bonoaitu cyyacHUMH MeETOJaMU pO3pOOKH Mporpam 1 HpOrpaMHHX
KOMIUIEKCIB, Ta NPUUHATTS ONTUMAJIbHUX PIMIEHb MO0 CKJIAaAy MPOTPaMHOTO
3a0€3IeUeHHs, AITOPUTMIB, MPOLEAYP 1 ONEpalliid.

MiskaucuuniiHapHi 3B’ SI3KU: JI BUBUCHHS JTUCIHUILTIHA MeToau onTUMi3allii ta
JIOCJIJDKEHHSL Omepaliii HeoOX1AHO BOJOLITH 3allacOM 3HAHb TAKUX OUCLUILIIH, SK
MaTeMaTUYHUW  aHami3, anredpa Ta TeoMmeTpia, AudepeHIlianbHl  PIBHSHHA,
MporpamMyBaHHs, METOJIM 00uYMCIeHb. B momanepiiioMy 3HAHHS 3 AUCIUILUTIHE MeTtonu
ONTHMI3AIll Ta JIOCAI/DKEHHS Omnepaulidl CTaHyTh OCHOBOIO JJisi BHUBYEHHS TaKuX
JTUCITUIUTIH, K «MeToau NUToOYnceNbHOT onTuMizaliii», «CHCTeMHUN aHalli3 Ta Teopis
MPUIHATTS PIIICHB) Ta 1H.




3. IIporpama HaBYAJbLHOI I CHUILTIHI

Moayas 1
3micToBuiit MmoayJs 1
Teoperuyni 3acagu MeTOAIB ONTUMI3aNLil
Tema 1. Beenennst B Teopii ontumizariiii. [locranoBka 3agaui ontumizamii. [ToHATTS
JIOKAJIbHOTO 1 TJIO0AJBLHOIO €KCTPEeMyMIB 3ajadi. 3ajadi 0€3yMOBHOI OINTHUMI3allii.
HeoOxiHi Ta 1ocTaTHI yMOBHU €KCTpeMyMa. 3ajadi yMOBHOT onTuMizaltii. JIinii piBHs
dbyukii. Kimacuuna 3amaua Ha ymMoBHUH ekcTpemyM. DyHkiis Jlarpanxka. HeoOxiaH1
yMOBH ekcTpemyma. ['padiuyHo-anamiTuunauii metoa (n = 2).

Tema 2. Onykni mMHOkuHUA. Onykii ¢yHKuii. Teopemu Mpo BIACTUBOCTI OMYKJIHUX
¢yHKUid. 3aa4a OMyKIJIOi ONTHMI3aLIli.

Tema 3. JludepeHuiiiHi yMOBHM ONTHUMaJIBHOCTI B 3ajlayax MaTE€MaTUYHOIO
nporpamyBaHHs. [Ipunnun Jlarpanxka. Etanu po3B’si3aHHA 3a1a4 MaTeMaTUYHOTO
IpOrpaMyBaHHSI.

Tema 4. OcnoBu Teopii moasiiHOCTI. Bektop Kyna-Taxkepa. CriBBIIHOIICHHS
JIBOICTOCTI.

Tema 5. Knacudikaris 3amady MaTeMaTUYHOTO MPOrpaMyBaHHS. 3ajadl JIIHIHHOIL,
KBaJpaTUYHOI, OMYKJIO1, TUCKPETHOI ONTUMI3allli.

3micToBH MOAYJIBb 2
YuceabHi MeTOAN ONITHMI3ALIT
Tema 6. UucenbHi MeToau ontumizamii. OCHOBHI MOHSTTSA 1 O3HAa4Ye€HHS. 30DKHICTD
YUCENbHUX METOMIB omntumizailii. Kputepii 3ynuHku. AOCONOTHA Ta BIAHOCHA
ITOXHMOKa.

Tema 7. YucenpHi Meroau ontumizamii ¢GyHKIIi ofHIET 3MIHHOI. OmnTUMizaIis
yHIMOAQJIbHUX (YHKIIH. Meroa auxotomii. Meton 3os0Toro cidyeHHs. Meroa
®duboHaUi.

Tema 8. YwucenbHi MeTogu O0e3ymMOBHOI ontuMizanii. Metonu crycky. MHouHa
JOIMYCTUMUX HamnpsAMKiB. MHOXHMHAa HanpsMKiB cnajnadHg ¢GyHkii. OCHOBHI
TEOPEMHU.

Tema 9. [I'pamientni metomu. ['pamienTHU MeTox i3 ApoOieHHsM Trary. Meton
HAMIIBUJLIOTO CIIYCKy. MeToa NOKOOPAMHATHOTO CHYCKY. MeTon CHpshKEeHUX

TPaJIi€HTIB.

Tema 10. Merox Herorona. KBa3i-HbIOTOHIBCHKI METOIH.



Tema 11. YwucenpHi MeTOAM HENIHIHHOTO mporpamyBaHHi. Meton mrpadHUX
GyHKITIH.

MoayJs 2
PP «YwucenbHi MeTOaM 6€3yMOBHOI ONMITHUMI3AIIi».

Moayas 3
3micToBHi MOaYJIb 3
JliniliiHe mporpamMmyBaHHA
Tema 12. 3agaui ndi”iliHOTO mporpamyBaHHs. DopMu 3amucy 3ajad JIHIHHOTO
nporpamyBadHs (JIII), iX eKkBIBaJICHTHICTh Ta CIOCOOM IMepeTBOpeHb. BracTuBocCTi
po3p’si3kiB  3amau  JIII. T'eomerpuuna iHTepmpeTaiis Ta rpadiuHuil  MeTox
PO3B’s3yBaHHS 3a]1a4 JIIHIMHOTO MPOrpaMyBaHHS.

Tema 13. CummuieKCHUH METOJA PO3B’sA3aHHS 3ajay JIHIMHOTO MNpPOrpaMyBaHHS.
Cumruiekc Tabnuis. 3arajbHa 1€ Ta MoOyJoBa MOYATKOBOIO ONOPHOTO IUJIaHY.
O3HaKy ONTHUMAJIBHOCTI OMIOPHOTO TUIaHy. EKOHOMIYHMIA CEHC.

Tema 14. TloxpiiiHi  3ajmayl  JiHIAHOTO  mporpamyBaHHsA.  KBagpartuune
nporpamyBaHHs.ExBiBajeHTHI (OpMH 3aIUCY.

Tema 15. [imouncensHe nporpamyBaHHs. OCHOBHI MOHATTS 1 o3Ha4eHHs. Orusia
METO/IB PO3B’sI3yBaHHS 3ajmad. Meton rijjok Ta rpanuib. Metoau ['omopi
PO3B’s3yBaHHS 3314 IIJIOYHCEIIBHOTO MPOrpaMyBaHHS.

Tema 16. TpancmoptHi 3amauyi. OcHOBHI TOHSTTS 1 o3HaueHHsA. [locTaHoBKa
TpaHcnopTHO1 3amavi. [loOymoBa OmopHHMX TIUIaHIB TPAHCHOPTHUX 3a7ad. Meron
MOTEHI[1aTiB PO3B’ I3yBaHHS TPAHCIOPTHHUX 3a/1a4.

Tema 17. 3agaua npo npuzHadeHHs. OCHOBHI MOHATTA 1 03HaueHHs. [locTaHOoBKa
3a/1a4l Ipo MPU3HAYEHHS. YTOPChKUI METO/,.

3microBuii MmoayJIb 4
Ipuxnaaui 3aaa4i Ta MeTOAM JOCTiIKEHHA onepanii

Tema 18. Enementu mepexxeBoro mianyBaHHsi [lolaHHsS TPOEKTIB 3a JIOTIOMOTOK0
Mepexx. Kputuunuii muoisix 1 pe3epBd Hacy. 3aBJaHHsS PO3MOILITY PpeCcypciB.
OnTuMizariisi BApTOCTI MPOCKTY.

Tema 19. Enementn Teopii MacoBoro o06cimyroByBaHHs. (OCHOBHI MOHSTTS 1
o3HaueHHs. Knacudikamis cucteM mMacoBoro oociayropyBanHs. Omnuc 1 OCHOBHI
BJIACTUBOCTI BXIAHMX MOTOKIB. Haimpoctimmii motik. Enementu Tteopii
MapKiBChKkHX mporieciB. Kracudikariiss MapkiBCbKHUX TIporieciB. MapKiBChKi
npouecu 3 Oe3nepepBHUM YacoM. [HTEHCHBHICTH 1 rpad mepexoniB. PiBHSHHS

8



Yenmena-Konmoropoa.  I'panmuni  #MoBipHOcTI  cTaHiB.  Omnepariiini
XapaKTEPUCTHUKHU.
Tema 20. dunamiune nporpamyBaHHs. OCHOBHI MOHATTSA 1 o3HaueHHsA. [IpuHumn
benmana. JlunamiuHa HemepepBHa 3adada. JluHamiyHe TporpaMyBaHHS B
1H)KCHEPHUX MEeperkax.
Tema 21. VYmpapninas 3amacamu. JlMHaMiuHI 3a7a4i pO3MOIITY PECypciB II0
OJIHOPIIHUM Ta HEOAHOPITHUM eTaram.
Tema 22. Teopis irop. MaTpuuHi aHTaroHiCTUYHI irpH 3 HYJIBOBOIO CYMOIO.
HwxHs Ta BepXHA I[IHU TPH, NPUHLIMI MiHIMakca. OnTUMaNbHI 3MIIIaH1 CTpaTerii
Ta iX BjacTuBocTi. HeoOXimHI Ta JOCTaTHI yMOBH ONTUMAJIBHOCTI 3MIIIAHOI
cTparerii. Metoau po3B’sa3yBaHHSI MaTpuuHUX irop. ['padoanamiTuynuii Meto.
3BeZICHHS] MAaTPUYHOI I'pU A0 3aj]adl JIHIKHOTO IporpaMyBaHHs. HenepepBHi irpu.
[rpu KUTbKOX TpaBIIiB.

Moayas 4
PP «ExoHOMIKO MaTeMaTHU4YH1 MOJIEI1 TaA METOIU OITUMI3ALII».

Monays 5.
Kypcosa podora

KypcoBa poboTta 3a iHIMBIIyadbHOI TEMATUKOIO.



CTpyKkTypa HABYAJIBbHOI M CHUIIIHH

Ha3Bu 3MiCTOBHX MOJYJIiB 1 TEM

Kinekicts rogua

JIeHHa hopma

YChOTO

y TOMY YHCII1

1

mn | jgad

C.p.

2

3

4 5

6

Mopyas 1

3micToBuii Moay.b 1. TeopeTnuni 3acaam MeToaiB onTUMI3anil

Tema 1 BpeaenHs B Teopii omTumizalii.
I[ToctanoBka 3agaul onrtumizarmii. IloHsTTS
JIOKAJIHOTO 1 TIJ00aJlbHOTO EKCTPEMYMiB
3aaadi. 3amadi  6€3yMOBHOI  ONTHMI3aIlii.
HeoOxiHI Ta JOCTaTHI YMOBH E€KCTPEMYyMY.
3agaui ymoBHOi onrtumizarii. JIiHii piBHS
dbyukimii. Krnacuyna 3agaya Ha yMOBHMIA
ekctpemym. @Oynkuis Jlarpanxka. HeoOxigHi
YMOBHU eKkcTpeMyMy. ['padiuHo-aHamiTHUHUR
MeToq (n =2).

12

4

2

Tema 2. Onykii MHOXKUHU. Omykii GyHKITII.
Teopemu mpo BIACTUBOCTI OMYKIUX (YHKITIHN.
3ajada ONyKJIOi ONTUMI3allii.

12

Tewma 3. Judepentiiiini yMOBH ONTHMAIBHOCTI
B 3aJa4axX MaTeMaTHYHOTO MPOTrPaMyBaHHS.
[Tpunuun Jlarpanxka. Etanu po3B’si3aHHA
3aJ1ady MaTEMAaTUIHOTO MPOTPaMyBaHHHI.

12

Tema 4. OcHoBH Teopii nmoaBiHOCTI. BekTop
Kyna-Takkepa. CiBBiAHOLIEHHS JBOICTOCTI.

Tema 5. Knmacudikaiiist 3a1a4 MaTeMaTUHIHOTO
porpamMyBaHHS. 3anaui JHIHHOT,
KBaJIpaTU4HOI, OIYKJIO], JUCKPETHOL
OnTHUMI3allii.

Pa3om 3a 3micToBuUM MoayJeMm 1

50

16

26

3micToBuii MoayJIb 2. UKce/IbHI MEeTOAM ONITUMI3ALIIT

Tema 6. UucenbHi  MeTOAM  ONTHUMI3ALI.
OCHOBHI TMOHATTI 1 O3HA4Y€HHS. 301XKHICTH
YUCEeNbHUX METOAIB onTumizamii. Kpurepii
3yNnUHKHA. AOCOJTIOTHA Ta BITHOCHA MTOXHOKA.

8

2

10



1

Tema 7.YucenpHi METOIU oInThMi3arii
¢bynkmii  ommiei  3miHHOI.  OmnTHUMI3aIA
yHIMOJaTbHUX (PyHKIIA. MeTon auxoToMii.
Meton 3050Toro ciueHada. Meroa @ubdoHayui.

10

Tema 8. UYwumcenpHi wmeroau  0e3yMOBHOI
ontuMizaiii. Metoau cmycky. MHOXHUHA
JOITYCTUMHUX HaIPSIMKIB. MmuoxunHa
HampsIMKIB ~ crmafadHg  (QyHkii. OCHOBHI
TEOPEMH.

Tema 9. I'pamientHi meronu. ['pamieHTHUIN
MeTon 13 ApoOneHHsM 1mary. Meron
HAWIIBUIIIOTO CITyCKY. Meton
MOKOOPINHATHOTO CITYCKY. MeTton
CHPSDKEHUX TPAJIIE€HTIB.

12

Tema 10. Merton Hprorona. KBasi-
HBIOTOHIBCHKI METO/IH.

11

Tema 11.YucenpHi  METOAM  HENIHIMHOIO
nporpamyBaHHs. MeTton mtpadHuX QyHKIIH.

MoynpHHI KOHTPOJIb

Pa3om 3a 3MicTOBUM MOayJieM 2

60

16

16

28

Mopyasb 2

Po3paxynkoBa po6ota «YucenbHI METOAu
0€3YMOBHOI ONTUMI3AIT11»

10

10

Ycvozo 2o0un (5 cemecmp)

120

32

16

64

Moayas 3

3micTroBuii Moay.ab 3. JliHiliHe mporpaMmyBaHHS

Tema 12. 3amaul JiHIHHOTO MPOTrpaMyBaHHS.
®opmu 3amucy 3aaa4 JTIHIAHOTO
nporpamyBanHs (JIIT), iX eKBIBaJICHTHICTh Ta
criocoou MIEPETBOPEHb. BnactuocTi
po3B’si3kiB  3amau  JIIL. ['eomeTpuuna
iHTepnperamiss Ta  rpadiuHUA  METOo.
PO3B’sI3yBaHHs 3aaa4 JHIAHOTO
IpOrpaMyBaHHSI.

14

2

10

Tema 13. CumniekcHU METOJl PO3B’sI3aHHS
3a/1a4 JIiHIHHOTO MporpamyBaHHs. CHUMILIEKC
Tabymuis.  3aranmbHa igess Ta  moOyaoBa
IIOYaTKOBOTO  OMOpHOTrO IaHy. O3Haku
ONTUMAJILHOCTI OIIOPHOTO TJIaHY.
ExoHOMIYHMI CEHC.

12

11



Tema 14. TlompiitHi  3amavi  JIIHIHHOTO
porpamMyBaHHS. KBagparnune
nporpamyBaHHs.ExBiBajgeHTHI popMu 3amucy.

10

1

Tema 15. I[liouyncensHe mporpaMyBaHHS.
OcHOBHI MOHATTA 1 03Ha4YeHHs. OriIsiy METOI1B
po3B’s3yBaHHSA 3amad. Meroa TIIOK  Ta
rpaaunb. Mertoau ['omopi po3B’sI3yBaHHS
3aJ1a4 IiJI0YUCEIBbHOTO MPOrpaMyBaHHS.

Tema 16. Tpancnoptai 3amadi. OcHOBHI
MNOHATTS 1  O3HAYCHHS. [TocTaHnoBka
TpaHcmopTHOi 3agadi. [loGymoBa omopHUX
IJIaHIB ~ TPAaHCHOPTHHX  3adad.  Meroa
MOTEHI[IATIB PO3B’SI3yBaHHS TPAHCIIOPTHUX
3a1ad4.

12

Tema 17. 3agaua npo npuszHaueHHd. OCHOBHI
NOHATTS 1 03HaueHHs. [locTaHoBKa 3a/1a41 Ipo
IIPU3HAYCHHS. Y TOPCBKUU METO/.

MoynpHHI KOHTPOJIb

2

Pa3zom 3a 3micToBUM MoayJiemM 3

64

16

16

32

3microBHuit moayJb 4. Ilpukiiaani 3agadi Ta MeTOAM JOCJIIKEHHSI onepauii

Tema 18. EnneMeHTH MepeKEeBOTO IJIaHYBaHHS
[TomaHHs MPOEKTIB 3a JOIMIOMOTOI0 MEPEK.
Kputnunuit nuisx 1 pe3epsu yacy. 3aBaaHHs
po3MoaLIy pecypciB. OnTuMi3allis BapTOCTi
POEKTY.

6

2

2

2

Tema 19. EmemeHTH Teopii MacoBOTO
00CITyrOByBaHHSI. OCHOBHI  MOHATTS 1
o3HadyeHHs. Knacugikamis cucrem mMacoBOro
00CITyrOByBaHHSI. Onuc 1 OCHOBHI
BJIACTMBOCTI BX1JIHUX OTOKIB. HaiinpocTimmmii
notik. EnemeHTHM  Teopii = MapKiBChKHX
MPOIIECIB. Knacudikaris MapKiBChKHUX
MPOIIECIB. MapkiBchKi MpoIECU 3
Oe3rnepepBHUM YacoM. [HTEHCHBHICTB 1 Tpad
nepexoiB. PiBusuns Yenmena-Konmoropoga.
['pannuni ¥iMOBipHOCTI cTaHiB. Omneparriiiti
XapaKTEPUCTHKHU.

Tema 20. [IuHamiyHEe mMpOrpaMyBaHHS.
OcHOBHI MOHATTSA 1 o3HaueHHs. [IpuHIUN
benmana. JlunamiuHa HemepepBHa 3ajaya.
JluHamiyHe MpOrpaMyBaHHsS B 1HXKEHEPHUX
Mepexax.

12



Tema 21. VYnpaninus 3anacamu. Jlunamiuni | 8 2 2 4
3aJ1a4l pO3MOLITY PECYPCIB 11O OJHOPIAHUM Ta
HEOJHOPITHUM eTaram.
1 2 3 4 5 6
Tema 22. Teopis irop. Marpuuni | 33 6 4 10
AQHTaroHICTUYHI ITPU 3 HYJIHOBOIO CYMOIO.
HwxHg Ta BepxXHS WIHU TpH, IPUHIIMI
MiHiMakca. ONTUMalbHI 3MillIaHl CTpaTerii Ta
ix BmactuBocTi. HeoOXiiHI Ta JOCTaTHI yMOBHU
ONTHMAJIBHOCTI 3MimaHoi crparerii. Metoau
PO3B’sI3yBaHHS MaTPUIHHUX irop.
I'padoananiTnunuit METO/I. 3BEICHHA
MaTpu4yHOi TpU 10 3a4adl JIHIHHOTO
nporpamyBaHHs. HenepepBHi irpu. Irpu
KUJIBKOX I'PaBIIIB.
MoynpHHI KOHTPOJIb 2
Paszowm 3a 3micToBUM MOjysieM 4 84 16 16 |52
Monyab 4
Po3paxynkoBa pobota «EKOHOMIKO 19
MaTeMaTH4YH1 MOJEI1 Ta METOAU OOTUMI3AIII»
Ycvozo 200un (6 cemecmp) | 135 32 32 |71
Ycvozo 200un | 255 64 8 48 1135
MoayJb 5
3micToBuii MoayJsb 5. KypcoBa podora
Buxonanus KypCOBOI1 pobotu 3a | 60 16 |44
1H/1B11yaJIbHOIO TEMATHUKOIO
Ycvozo 2o0un (7 cemecmp) | 60 16 |44
Ycvozo 200un | 315 64 8 64 | 179
4. Temu ceMiHAPCHKHUX 3aHATh
No Kinbkictsb
A/ Haszpa Temu -
1 2 3
5. TeMu NpaKTHYHHUX 3aHATh
No Kinekicts rogua
5 /1'] Haszpa temu Jlenna dopma HaBYaHHS

Mopyas 1
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3microBuii Mmoayasb 1. Teoperuyuni 3acaau

METOAIB ONTHUMIi3amil

3aJa4 HIJIOYMCEIBHOTO MPOTrpaMyBaHHSI.

1. | [omiyk JIOKambHOTO 1 TI0OATFHOTO EKCTPEMYMIB 2
3adavi. 3amadi  O0€3yMOBHOI  ONTHUMI3AIII].
HeoOximHi Ta AOCTaTHI yYMOBHU EKCTpeMyMa.
[TocTaHOBKa 3a/1a41 YMOBHOI ONTUMI3aIIii.
2. |3amaui omykioi onTumizarmii.  3acTOCyBaHHS 2
TEOPEMU MPO BJIACTUBOCTI OMYKIUX (PYHKITIH.
3. |Etanm po3B’si3aHHS  3a/ad  MaTeMaTHUYHOTO 2
IporpamMyBaHHsI.
4 | TlpakTH4HE 3aCTOCYBAaHHSI T€OPii MOABIMHOCTI. 1
5 | Knacudikarris 3aja4 MaTeMaTUIHOTO 1
porpamMyBaHHS: 3a7a4i JIHIHHO1, KBaJPaTHYHOI,
OMYKJIOi, IUCKPETHOI ONTHMI3aII]i.
Pazom (5 cemecmp) 8
Ycvozo 200un 8
7. Temn 1200pATOPHUX 3aHATH
No Hasga temu Kinbkictb
3/m ['ogun
1 2 3
2 | 3micToBHii MoayJb 2. YnceabHi MeTOIH onTUMI3aNil
1. 30DKHICTh 4MCENbHUX METOAIB ontuMizauii. Kpurepii 2
3YNMUHKHU. AOCOJIOTHA Ta BIJHOCHA MOXHOKA.
2. OnTtumizanisa yHIMOJanbHUX QYHKIIH. MeToa TuxoTomii. 2
Meton 3omotoro ciueHus. Mertonq Pubonauui. Metoxn
KBaJ[paTUYHOI anpokcuMariii (mapaboi). Metox Herorona,
METOJ CEKYIIIX. 4
3. UucenbHi wmetoau Oe3ymMoBHOI onTumizarii. Mertoau
CITyCKY. 3
4. T'pamieHTHI MeTOAU. MeTO 1 HAMIIIBUIIIIOTO CITyCKY. MeTo 3
MOKOOPJMHATHOTO CIyCKY. MeTo 1 Cripsi’KeHUX T'PaJli€HTIB.
5. Meroa Herortona. KBa3i-HbIOTOHIBCHKI METOIH.
6. UucenbHI METOIM HENIHIMHOTO HporpamyBaHHs. Mertoj
mrpaduux QyHKIii Ta 0ap’epHUX QYHKIIIH.
Pazom (5 cemecmp) 16
3 3micToBuii MoayJb 3. JliHiliiHe MpOrpaMyBaHHS
1. I'padiunnii MeTom pO3B’SI3yBaHHS 3ajad  JIHIMHOTO 4
porpaMmyBaHHS.
2. 3acTOCYBaHHS CHMIUICKC-METONY JIJIsi PO3B’sI3aHHS 3a/1a4 4
JHIAHOTO MTPOTrpaMyBaHHS.
3. Mertogn rinok ta rpanuiib. Metonu ['oMopi po3B’si3yBaHHS 4
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4. TpancnopTtHi 3aga4i. MeToj MOTEHLIaNiB PO3B’A3yBaHHS
TPAHCTIOPTHHUX 33/1a4.
5. 3anava mpo npu3HayYeHHs. YTOPChKUI METO.

3micToBuit moayab 4. Ipuxknaagui 3amaui Ta ™MeTOaM
HOCJIIKEHHSI onepamin

6. 3aBmanHa po3mnoainy pecypciB. OnrTumizaiis BapTOCTI
MPOEKTY.

7. 3acToCcyBaHHS METOJIB PO3B’A3yBaHHA MATPUYHHX IroOp.
['padoananiTuunmii Metos. 3BeJIEHHS MAaTPUYHOI TPU 0
3a7a4i JiHIHHOTO MporpamyBaHHs. HemepepsHi irpu. Irpu
KUTBKOX TPaBIIiB.

Pazom(6cemecmp)

32

Ycevozco cooun

48

6. CamocriiiHa podoTa

3/1

HasBa temu KinpkicTh

I'omun

3agaui oxHOBHMIpHOI omTuMizalii. HeoOxigHi W gocTaTHI
YMOBU  ONTUMAJILHOCTI. Metogu ©0€3  BUKOPUCTaHHS
noximHux. Mertonu iHTepnoismii. Po3pobka mnporpam B
cepenonuiie Python. Bukopucranus BOy10BaHMX (YHKIIIH.

8

3amayl  ONHOBUMIPHOI omnTuUMI3alii. Merogu mnepuioro
nopsnky. Henoniku u nepeBaru metozis. Po3po0Oka nporpam
B cepenouine Python. Bukopucranus BOymoBaHux QyHKITIH.

YucenpHl MeTOIM 0€3yMOBHOT onTUMI3allli. MeToIu CITyCKy.
MHOXHHA AOMyCTUMHUX HampsMKiB. MHOXHHA HampsSMKiB
cnagands ¢yHkuii. ApyxHi cuTyaiii.

10

bararoBuMipHa onrtuMizailis 6€3 BUKOPUCTaHHS IMOX1THHX.
Meton Xyka-/»xuca. Metox Hennepa-Mina.

10

Metonu Herotona. Moaudikariii. Habnvxene oOuucieHHs
JIOBKUHU KPOKY.

10

YmoBHa ontuMizailisg. 3acrocyBanHs Teopemu Kyna-Takepa.

10

Po3paxynkoBa poGora «YucenpHi MeToau 0O€3yYMOBHOL
ONTUMI3AIli»

10

Ycboro camocTiiiHoi po6oTu (5 cemecTp)

64

[TomarHs POEKTIB 3a JOMOMOTOI0 MepeK. KpuTtuaHuil muisax
1 pe3epBHU yacy. 3aBIaHHs PO3NOLTY pecypciB. OnTumizariis
BapTOCTI MMPOCKTY.

3aCTOCYBaHHS CHUMIUIEKC-METOY [UIsl PO3B’s3aHHs 3aj]ad
JiHidHOTO nporpamyBanHs. 3actocyBanHs nakery EXCEL

EnemenTtn Teopii MmapkiBcbkux mpoteciB. Kiacudikaris
MapKiBCBKHUX  MpoIleciB.  MapkiBCbKI ~ Tpolecu 3
Oe3MepepBHUM YacOM.
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4 | Merop riiok Ta rpaauilb. Oco0IMBOCTI BUKOPHUCTAHHS. 10
5 | TpancnoptHa 3amaya . Buxopucranns IIIIII ta nakery 8
EXCEL.
6 |3acTocyBaHHS METOAIB pO3B’SI3yBaHHS MAaTPUUYHUX IrOP. 10
['padoananmiTuunmii mMeTon. 3BeACHHS MATPUYHOI TPU [0
3a7a4l JIHIAHOTO TIporpaMmyBaHHs. HemnepepsHi irpu. Irpu
KUIBKOX TPaBIIiB.
7 | PP «ExoHOMIKO MaTeMaTU4YH1 MOJEI Ta METOIA 19
onTUMI3aIii».
Ycboro camocTiiinoi po6oTu (6 cemecTp) /1
1 | BukoHaHHSI KYpCOBOi po00oTH 44
Pazom 179

7. InauBigyanbHi 3aBIaHHS

1. 3acBOo€HHS NEKIIHHOIO MaTtepiany , MOIIYK JITepaTypy Ta €JIEKTPOHHUX JIKEpes

1H(popMmarii.

[linroToBka 10 MPaKTUYHUX 3aHSITH, TA0OPATOPHUX POOOT.

BukonaHHs po3paxyHKOBO1 pOoOOTH.

4. TliaroToBKa 10 arecralii — 3axUCTy Ja0OpaTOPHUX PpOOOT, MOAYIHLHOTO
KOHTPOJIIO, 3aXUCTY PO3PaXyHKOBOI poOOTH, 3aJIiKy, EK3aMEHY.

5. BuBueHHs TeM, BUHECEHUX Ha CAMOCTIMHE OIMpaIflfOBaHHS.

W

8. MeToau HAaBYAHHSA

1. TlosicHIOBaNbHO-TIOCTPATUBHUN (1HPOPMALIIHO-PEIIENTUBHUN) METO: T4 METOJ

Mpo0OJIEMHOTO BUKOHAHHS (JICKIIis).

PenponykruBHull (JlabopatopHi podOTH).

3. UacTkoBO-MONTYKOBUH (€BPUCTHYHWI) Ta JOCTIAHUIILKHIA: (caMOoCTiitHa poboTa Ta
BuKoHaHHs PP, kypcoBoi poboTn).

N

JMucnumnina «MeTtoau omnTuMi3aiii Ta JOCHIKEHHS omepaliid» mnependadae
JEKI11HHI (B T. Y. 3 BAKOPUCTAHHIM MYJIbTUMEIINHOTO 00JIaIHaHHS) 1 1Ta00paTOpHI
3aHATTA TiJ] KEPIBHUIITBOM BHKJIaJada Ta CaMOCTIHHY poOOTy CTyJeHTa 3a
OiApyYyHUKaMH 1 MaTepiajlaMH, OIyOJiKOBaHUMU Kadenporo (MEeTOau4YHI
MOCIOHMKH 1 MEpPEXKEBl pecypcH), M0 3a0e3nedye 3aKpillJIeHHS TEOPETUUYHUX
3HaHb, CHpHUAE€ HAOYTTIO MNPAKTUYHUX HABUYOK 1 PO3BUTKY CaMOCTIHHOIO
HayKOBOTo MucieHHs. [lependadyeHo peryisipHi iHIMBIAyaabH1 KOHCYJIbTALII].

9. MeToau KOHTPOJIIO

BusnadeHHst piBHS 3aCBOEHHS CTYJACHTOM HABUYaJLHOTO MaTepialy MUCIUTUTIHU
3MIIUCHIOETHCS MUISIXOM MPOBEJCHHS MOTOYHUX 1 MICYMKOBUX KOHTPOIIB. Y 3aBIaHHS
MOTOYHOTO KOHTPOJIIO BXOJUTh CHUCTEMAaTHYHA MEpPeBipKa PO3yMIHHS W 3aCBOEHHS
CTYJEHTOM IPOrpaMHOr0 Marepiany, BAKOHAHHS MPAKTUYHHX 1 JJaOopaTOpHUX POOIT,
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YMIHHS CaMOCTIMHO MPOPOOJIATH TEKCTH CKIIAJAaHHS KOHCIIEKTIB, HAITMCAHHS 3BITIB,
pedepaTiB, 31aTHOCTI YCHO a00 MHCHMOBO TPENCTABIATA MEeBHUN Martepian. [lepen
MIJICYMKOBUM KOHTPOJIEM CTaBUTHCS 3aBAaHHS TMEPEBIPKH TIMOWHU 3aCBOEHHS
CTYyJICHTOM IIPOTPAMHOTO MaTepially IUCIHIUIIHU, JIOTIKH # B3a€MO3B'S3KM MK i
OKpPEeMHUMH PO3/iTIaMH, 3/IaTHOCTI TBOPYO BHUKOPHUCTATH TpHUAOaHI 3HAHHS, yMIHHS

chopMyBaTH CBOE BiTHOIICHHS 10 TTPOOIEMH, 110 BUIUIMBAE 31 3MICTY TUCITUTIIIHU.

11. KpuTepii oniHIOBaHHS Ta po3moiJ 0aiB, siKi OTPUMYIOTH CTYI€HTH

11.1. Po3moain GaiB, sIKi OTPUMYIOTh CTYJICHTH (KIJIbKICHI KpUTEPIi OLIIHIOBAHHS )

Cki1ag0B1 HaBYaIbHOL banu 3a ogHe KinbkicThb Cymapna
pobotu 3aHATTA (3aBJAHHS) 3aHATh KUTBKICTh OaJtiB
(3aBaHb)

3micTOBHUI MOayJIb 1

BukonanHs 1 3aXuCT 0.5 5 0..25

1abopaTOpHUX

(IpakTUYHMX) pOOIT

Moy ibHUH KOHTPOJIb 0...15 1 0...15
3MicTOBHMII MOAYJIBb 2

BukonanHs 1 3aXuCT 0..5 6 0...30

1a00paTOPHUX

(IpakTUYHHX) pOOIT

MotynbHUN KOHTPOJIb 0...15 1 0...15

Bukonanus 1 3axuct 0...15 1 0...15

PI'P (PP, PK)

¥Ycboro 3a cemectp 0...100
3MicToBHMIE MOTYJIb 3

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

1a00paTOPHUX

(IpakTUYHHX) pOOIT

Moty nbHUN KOHTPOJIb 0...15 1 0...15
3micToBHUI MOaYJb 4

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

1abopaTOpHUX

(TpakTUYHKX) pOOIT

MoaynpHUN KOHTPOJIb 0...15 1 0...15

BukonanHs 1 3axuct 0...10 1 0...10

PI'P (PP, PK)

Ycboro 3a cemectp 0...100

CemecTpoBuii KOHTPOJB (ICTTUT/3aJIK) MMPOBOJAUTHCS Y Pa3l BIIMOBH CTYACHTA Bij
0aiB MOTOYHOTO TECTYBaHHS ¥ 3a HAsBHOCTI JOMYCKy A0 icnuTy/3amiky. Ilig uac
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CKJIa/IaHHSI CEMECTPOBOTO ICIIUTY/3aMIKYy CTYJIEHT Ma€ MOXKJIMBICTh OTPUMATH MaKCUMYM
100 Ganis.

biner qns icnuty/3aniky CKJIagaeTbes 3 TPHOX 3alUTaHb, 1BA MPAKTUYHUX Ta OJIHE

TeopeTuuHe. MakcuManbHa KUIBKICTh Oai 3a Ko)kHEe IpakThuyHe 3anuTtaHHs 40 Oanis, 3a
teoperrune 20 Oamis.

11.2. SxicH1 kpuTepii OLIHIOBAHHS

HeoOxignuii 00cAT 3HAHb JJIS1 O1€PKAHHS MO3UTHBHOI OLIHKH
VY pe3yabpTari BUBUCHHS HABYAJIbHOI JUCHUTUIIHKM CTYJICHT MIOBHHEH

3HATH:

HaWOIBII IIUPOKO BUKOPUCTOBYBAaHI Kjacu Mojeleld (3aBHaHHsS JIHIHHOTO,
HEJIHIMHOTO, AMHAMIYHOTO MPOrpaMyBaHHs, AHTATOHICTUYHI, TMO3UIINAHI 1rpH) 1
METOJAM 1X BUPILIEHHS;

npaBuiIa Mo0y1I0BU MaTeMAaTUYHUX MOJIEJIEH 3a]1a4 ONTUMI3AIlii;

KJacudikaIiio 3a1ad onTuMizarlii;

OCHOBHI THUIHU €KOHOMIKO-MAaTEeMaTUYHUX MOJEIEH, M0 3aCTOCOBYIOTHCS IS
BUPOOJICHHS 1 IPUUHSTTS YIPABIIHCHKUX PIIICHB;

3actocyBanHs nakeTiB MathCAD, MATLAB ans pimneHnss 3amad;

3acTocyBaHHS MOBH IporpamyBaHHs Python s po3B’si3aHHS ONTHMI3aliiHUX
3azay.

BMiTH:
dbopMyBaTH MMOCTAHOBKY E€KOHOMIKO-MaTeMaTU4YHOI MOJENi Ha OCHOBI SIKICHOTO
aHaji3y 00'ekTa TOCTIHKEHHS;

MPOBOAUTH aHAJII3 OTPUMAHOTO PIIIIEHHS 3 METOIO BUSBJICHHS 00J1aCT1 MOTO CTIMKOCTI,
a TaKoX BHU3HAYECHHS MOXJIMBHX 3MIH B YIPaBIIHCBKHX 3axX0Jax MpH 3MiHI
BHYTPIIIIHIX 1 30BHIMIHIX ()aKTOPIB;

BOJIOJIITH QJITOPUTMOM METOAY, BMITH CKJIACTH TMporpaMy Ha OAHIA 3 MOB
IporpaMyBaHHs, BUKOPUCTOBYBaTH rotose [13;

MIPOBOJIUTH HEOOX1THI OOYUCIIEHHS 1 aHAI3 OTPUMAHUX PE3YJIbTATIB;

BOJIOAITH:

METOJIaMH PO3B'sI3yBaHHSA MaTeMAaTUYHUX MoJIeeil mpodeciiiHUX 3aB/IaHb;
3/IaTHICTIO Peasli30BYyBaTH MaTeMaTUYH1 MOJIEN1 3a JIOTTIOMOTOI0 3ac001B iH(pOpMaIliifHi
TEXHOJIOT1i.
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7-1i cemecmp
Kputepii oliHIOBaHHS Ta pO3MOJIiI OB ISl KYpCcOBOi poOOTH

Ne Kpurepiit banmu
/1
1. | CucteMaTUYHICTh 1 MOBHOTA Y PO3KPUTTI TEMHU 20 6.
2. | HocninHuit xapakrep poOOTH, JOUITBHICTh Ta KOPEKTHICTD 20 0.
BHKOPHCTAaHUX METOIB
3. | Teopernune oOrpyHTyBaHHs, poOOTa 3 JITEpaTypHUMHU 20 0.
JoKEpesiaMu
4. | [IpakT4yHE 3HAaUYCHHS POOOTH, OIIHKA MPAKTUIHUX 20 6.
pe3yJIbTaTiB
5. | ApryMeHTOBaHICTh BUCHOBKIB, 1X BIITIOBIHICTh OTPUMAHUM 10 6.
pe3yabpTaTam
6. | CTuib, TPaMOTHICTb, JIOTIYHICTh BUKJIATy, BiAMOBIAHICTh 10 0.
BUMOTaM JI0 3MICTY Ta O)OpPMJICHHS] KYpCOBUX POOIT
3arajibHa KUIBKICTH 0aJ1iB
(max 100 6.)
MIkauaa oninoBanusa: HanioHajabHa Ta ECTS
Cywma GadiB 3a BC"i Ouirika Orinka 3a HalllOHATHHOIO MIKAJIO0
BAZIA HaB9aJIbHOI ECTS | Ams ek3aMeHy, KypcoBOro VIS 3aTKY
ABTBHOCT] poeKTy (poOOTH), IPAKTHUKY
90 - 100 A BIIMIHHO
82 -89 B
7481 C Ao0pe 3apaxoBaHO
64 — 73 D .
6063 £ 3a/I0BIILHO
HE3a/I0BUIBHO 3 HE 3apaxoBaHo 3
0-59 FX MO>KJTUBICTIO TIOBTOPHOTO MO>KITUBICTIO
CKJIalaHHA IIOBTOPHOI'O CKJIaJJaHH

11.3 Kpurepii o1iHIOBaHHS pOOOTH CTYACHTA MPOTITOM CEMECTPY

3anoBinbHO (60-74). Matu MiHIMyM 3HaHb Ta yMiHb. BimnpalroBaTu Ta 3aXUCTHTH
BC1 TabopaTopHi poOOTH Ta TOMAIITHI 3aB/IaHHS.

Hoope (75 - 89). Tepao 3HaTh MiHIMYM 3HaHb, BUKOHATH yci 3aBAaHHs. [Tokazatu
BMIHHS BUKOHYBATH Ta 3aXHUIIATH BCl JIaOOpaTOpHi poOOTH B 00YMOBIIEHUH BUKIIaladeM
CTPOK 3 OOIPYHTYBaHHSM pILIEHB Ta 3aX0/l1B, Kl 3aIIPOMIOHOBAHO y poOOTaxX.

Bigminno (90 - 100). 3matk BCi KOHTPOJIbHI TOYKH 3 OIIHKOK «BIIMIHHOY.
JIoCKOHAJIBHO 3HATH BC1 TEMU Ta YMITH 3aCTOCOBYBATH iX. OpieHTYyBaTHUCS y MIAPYUYHUKAX
Ta NOCIOHMKAaX.
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IIkana ouiHBaHHSA: 0aJbHA i TPaAUIiiHA

Cyma Gazi OuiHKi 3a TpavaHuiﬁﬂom [IKAJIOO |
IcuT, mudepeHIiioBaHUA 3K 3amik
90 - 100 BiagminaO
7/5-89 JoOpe 3apaxoBaHO
60 — 74 3aI0BIJIBLHO
0-59 HesanoBisnibHO He 3apaxoBano

10. MeToaunuHe 3a0e3MeYeHHSA

1. HaByanbHO-MeTOAMYHE 3a0€3MeYeHHs AucHUIUIiHK "MeToau ontumisaiii Ta
JOCTDKeHHs omneparniit” st 6akanaBpiB / Harl. aepokocM. YH-T iM. M. €. JKyKOBCBKOT0
"XapkiB. apiai. iH-T" ; po3po6. C. B. SkoneB. - XapkiB, 2019. - 204 ¢ -
http://library.khai.edu/library/fulltexts/doc/Dzherel_Peretvoryuvach.pdf

2. Kapramos O.B., ba6kina A.B. , €Emnesa H.1O., [Tyamo P.A. MeTtoar ontumizariii :
Hapu.nmoci6auk — X.:Har. AepokocMm yH-T «XAI», 2009-112c.

3. Kapramos A.B.Cko6 10.A., Xantypun B.A., Tpodpumona 1.A., Yepuumios 10.K.,
Yepuomrran JILU., Sposas O.B. Undopmaruka. Yued. nocobue mo jad. mpakTUKyMy. —
XapbekoB: XAU, 2005. - 177c.

4. Sposas O.B. Ilatokuna A.B. UYwucieHHble METOAbl C HCHOJb30BAHUEM
Mmarematnueckux nakeroB MathCAD, MATLAB. Yactel.Yue6. mocobue mo iad.
npakTHKyMy. — XapbkoB: XAH, 2008. — 87c.

5. Spomas O.B. Ilatokuna A.B. UYwucneHHble METOAbl C HCIOJIb30BAaHUEM
Mmarematnueckux nakeroB MathCAD, MATLAB. Yacrte2. Yued. mocobue mo iad.
npakTukyMy. — XapbkoB: XAH, 2009. — 98c.

6. UYepnsimes FO.K., fposas O.B., bakymenko H.C., YrpromoB M.JI. [Ipumenenue
naketa MATLAB B unxeHepHbIx pacuetax. — XapbkoB, 2004. — 41 c.

7.  Muxaiinenko C.B. Ilpuknagnas matematuka: JlabopaTOpHBIM NPaKTHKYyM IO
yuciaeHHbIM MeTogam. — XapbkoB: XAUW um. H. E. XKykosckoro, 1992. — 102c.

8. Coxonos IO.H., fpoBas O.B. npubmmwkenune dyukumii. [Ipumenenne maxeTroB
MathCAD u MATLAB nns penienus 3aa4 UHTEPHOJAINT U alllIPOKCUMAITUU (YHKITU:
VYue6. nocodue— X.: Hartr. aapokocm. yH-T «XapbK. aBuall. UH-1», 2016. — 126 c.

1. PexomeHnagoBaHa JiTtepatypa

Bba3oBa

=

Hemunosnu b.I1., Mapon M.A. OcHoBu o0urcIrOBaIbHOT MaTeMaTuku. M., 1963.

2. CoxonoB O.10., 3apenpka 1.T., Kontkesuu I''M., Sposa O.B. Indpopmaruka nis
imxeHepiB. — Xapkis;dakr, 2005.-423c.

3. Typuak JI.I. OcHoBu uncensuux MeToiB: HaB. mocionuk. — M.: Hayxka, I'omn.pes.¢is.-
Mmar.mit., 1987. — 320c.

4. OuxoB B.®. Mathcad 14 nnst cTyneHTOB, MHXKEHEPOB U KOHCTpyKTOpoB. — CIIO.:

BHV, 2009. —384c.
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makerax Mathcad 12, MATLAB 7, Maple 9. M: HT IIpecc, 2006, — 496¢.
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