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BCTYII

AHOTALIA

Jucriumnina «MareMatnaHi METOAM JOCHIDKEHHS Omepariiiy crhpsMoBaHa Ha
dbopMyBaHHS Yy CTYJCHTIB 3HaHb Ta BMIiHb BHUKOPHUCTaHHS Cy4YaCHHUX METO/IIB
MaTeMaTUYHOTO MOJIETIOBaHHSI Ta ONTHMI3allii SIK OCOOJMBOTO MPOLECY JIOACHKOT
TISUTBHOCTI  IIOJ0 BUOOPY pallioHaJbHOTO BapiaHTy Ail. MaremaTtuyHi MeToau
JOCIIJKEHHS orepalii ckiajaoTh QyHIaMEHT NPUKIATHOT MATEMATHUYHOI MMiITOTOBKU
CTyJAEHTIB ranysi 3Hanb F — «IHdopmarliiiidi TeXHOJIOTIi».

Halyti B mnpoueci BHUBYEHHS KOMIIETEHTHOCTI MaillOyTHIM (haxiBelb 3MOXKE
3aCTOCOBYBATH SIK MPU MOJATBIIIOMY HaBYaHHI, TaK 1 MICJIS OTPUMAHHS BHINOI OCBITH y
CBOI podeciitHIi TISITBHOCTI.

KirouoBi cjoBa: MeTOIM MaTeMaTHYHOIO MOJCIIOBAHHS, METOJIW ONTHMI3AIlli,

METOJIY JOCIIJIPKCHHS oreparliii, BUOIp paIiioHaILHOTO BapiaHTy JIii.

Abstract

The course "Mathematical methods of operations research" is aimed at forming
students' knowledge and skills of using modern methods of mathematical modeling and
optimization as a special process of human activity to choose a rational course of action.
Mathematical methods of operations research are the foundation of applied
mathematical training of students in the field of knowledge F - "Information
Technology".

The future specialist will be able to apply the competencies acquired in the
process of studying both in further education and after receiving higher education in
their professional activity.

Key words: methods of mathematical modeling, optimization methods, methods

of operations research, choice of rational variant of actions.



1. Onuc HaBYAJIBLHOI AUCIHUILTIHA

l"any3p 3HaHb,

XapaKTepUCTUKA HABYAIbHOL

HaiiMmenyBaHHS CHeiaIbHICTh (OCBITHA JIUCIUILTIHHA
IMOKa3HUKIB nporpaMa), OCBITHIHN Jlenna @opMa 3aouna q)opMa
piBEHb HaBYaHHSI HaBYaHHS
["any3b 3HaHB
Kimekicts kpequtiB — 4,0 F — «IHdopmartiiini OO0oB's13K0Ba
TEXHOJIOT1i»
Mopyms — 1 Pik miaroroBku:
3MiCcTOBUX MOJYJIIB — 4 3-i1 3-it
Enexrponuii anpec Cemectp
PITH/I Ha caiiTi CrienianpHICTB 6-i 6-i
VHiBepcHUTETY: F3 — «Komm’rotepHi1 .
HAYKID» Jlext
[nauBiyansHe HAyKOBO- 6-i1 cemectp — 30 roa. | 10 rog.

JTIOCHIIHE 3aBIaHHA
— HEeMae

3arajgpHa KUIBKICTH
rogud — 120

OcBiTHs porpama
«Komm’roTepHi HaAyKu»

[IpakTryHi, ceMiHAPCHKI

JlabopaTopHi

6-11 cemectp — 30 roa. | 10 rog.

TwKHEBUX TOAWH IS
JIE€HHO1 (hopMuU
HaBUYaHHS:

6-i1 cemecTp — 4 rof.

CaMOCTIITHOT poOOTH:
6-i1 cemecTp — 4 rof.

OcCBITHIi1 pIBEHb:
nepiuii (0akaaaBpChbKHil)

CamocriiiHa poOoTa

6-i1 cemectp — 60 roa. | 100 ropx.

[HauBiMyanbHI 3aBIaHHS

Buau xonTposmro:
6-i1 cemectp — Exk3amen

dopma KOHTPOJIIO: KOMOIHOBaHA
(MUCHMOBUM KOHTPOJIb, TECTOBHIA
KOHTPOJIb)




2. MeTa BUBYEHHS HABYAJIBLHOI AUCIUILTiHA

MeToro BUBYEHHSI HaBYAJIBHOI TUCHUILIIHU «MaTeMaThudHi METOIU JOCIIIKEHHS
omeparlii» € (GopMyBaHHS Yy CTYIEHTIB BIJIMOBIJHO JO OCBITHBOI MPOTpamMu TaKHUX
KOMIIETEHTHOCTEI:

- 3K1. 3natHicTh 10 aOCTPAKTHOTO MUCJICHHS, aHAI3y Ta CUHTE3Y;

- 3K12. 3naTHicTh OIiHIOBATH Ta 3a0€3Me4yBaTH AKICTh BAKOHYBAaHHUX POOIT;

- CK1. 3garHicTh 70 MaTeMaTHYHOTO (POPMYIIFOBAHHSI Ta JOCIIIIKYBaHHS
HETMePEPBHUX Ta TUCKPETHUX MATEMAaTUIHUX MOJIeJel, OOTPYHTOBYBAaHHS BUOOPY
METOJIIB 1 TIXOAIB JUIsl pO3B’sI3yBaHHS TEOPETUUHHUX 1 MPUKJIATHUX 3a]1a4 y TaTy3l
KOMIT IOTEPHUX HAyK, aHaJi3y Ta IHTEPIPETYBaHHS;

- CK3. 3pmatHicTh J0 JOTIYHOTO MHCJCHHS, MOOYIOBH JIOTIYHMX BHCHOBKIB,
BUKOPHUCTaHHS (POPMAIIBHUX MOB 1 MOJIEJIEN aNrOPUTMIYHUX OOUYHCIIEHb, IPOEKTYBAHHS,
pO3pOOJICHHST ¥ aHaNi3y aJIrOpuTMIB, OIIHIOBaHHS iX €(EKTHUBHOCTI Ta CKJIAIHOCTI,
PO3B’A3HOCTI Ta HEPO3B’SI3HOCTI AITOPUTMIYHMX MpoOIeM Il  aJeKBaTHOIO
MOJICTIIOBAHHS TMPEIMETHUX O00JlacTed 1 CTBOPEHHS MPOTPAMHUX Ta 1HPOpPMAIIAHUX
CUCTEM;

- CK5. 3patHicth 37iMicHIOBaTH (GOpMalli30BaHMM OMKWC 3a7ad  JOCHIIKCHHS
omepailii B OpraHi3alliiHO-TEXHIYHUX 1 COILIAJIbHO-€KOHOMIYHUX CHCTEMax Pi3HOTO
MPU3HAYEHHS, BU3HAYATH iX ONTHUMAJIbHI PO3B’SI3KH, OYylyBaTH MOJEIl ONTUMAILHOTO
VOpaBIIHHSA 3 ypaxyBaHHSM 3MIH €KOHOMIYHOI CHUTYyallli, ONTUMI3YBaTH MPOIECU

YIpaBIIHHS B CUCTEMAX PI3HOTO MPU3HAYEHHS Ta PIBHS 1€papxXii.
3. IlepeaymoBH /i1 BUBYEHHS AU CHUATIIHH

IlepemyMoBOIO 11 BUBUEHHS JUCHUIUTIHM € 0a30Bl 3HAHHS, OTPUMaHi 3
mucuMIntii: «Bumia marematuka 1», «Bumia maremaruka 2», «Buma matematuka 3»,
«AnroputMizaiis  Ta TporpamyBaHHsS», «TexHomorii 00’ €KTHO-OPIEHTOBAHOTO
MPOEKTYBaHHM, «JIMCKpeTHa MaTeMaTHKay.

4. OuikyBaHi pe3yJ1bTaTH HABYaHHA

BuBueHHs HaBYalbHOI AMCIHUIUIIHU Tiepeadadae (opMyBaHHS Ta PO3BUTOK Y
CTYJICHTIB TaKUX Pe3yJabTaTiB HABYAHHSI:

- ITPOS. TIpoekTyBat, po3poOIATH Ta aHAII3yBaTH aJTOPUTMH PO3B’SI3aHHS
OOUYHCITIOBAILHUX Ta JIOTIYHUX 3ajlad, OI[IHIOBaTH €(QEeKTUBHICTh Ta CKJIAJHICTh
QITOPUTMIB HAa OCHOBI 3acTOCYBaHHS (opMaIbHUX MOJENeHd aNrOpuUTMIB Ta
00YHnCIIOBAaHUX (DYHKIIIH;
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- [TP07. Po3ymiTi mpUHIMIKA MOJIETIOBAHHS OpPTraHi3aliifHO-TEXHIYHUX CHUCTEM 1
orepalliif; BAKOPUCTOBYBATH METOJH JIOCHIJKEHHS OIepalliii, po3B’s3aHHSI OJHO— Ta
OaraTokpuTepiaibHUX  ONTUMI3AIIWHUX  3a7a4  JIHIMHOTO,  IIOYHCETHHOTO,
HEJTIHIHHOTO, CTOXaCTUYHOTO IIPOrpaMyBaHHS.

5. Ilporpama HaBYAJILHOI JUCHUILIIHA

6-i1 cemecTp

Moayas 1
3microBuii MoayJsb 1. JliniiiHe mporpamyBaHHA

Tema 1. [ToOynoBa MaTeMaTUYHUX MOJENIEN MTPOOJIEMHUX CUTYaLIH.

3MICT: OCHOBHI TIOHATTS JOCTIPKEHHS OIllepaliii, BU3HAYCHHS MOJEIl Ta
e(eKTUBHOCTI oOrmepaliii, 3arajibHa TOCTAHOBKA OCHOBHOI 3ajadl  JOCHIIKCHHS
orieparlii, TUIIM MOJIEeH JOCIIIKEHHS OTeparriil.

Jlxepena itnpopmarii: [1] — crop. 9-17; [2] — cTop. 5-32; [3] — cTop. 9-40; [10] —
crop. 5-40.

Tema 2. Jlinifine nporpamyBaHHs. ['padiunmii MeTon poO3B’sA3aHHS 3aaadl
JHIAHOTO MPOrpaMyBaHHS.

3MICT: TTOCTAaHOBKM 3arajbHOI 3aJa4i JIHIHHOTO MporpamyBaHHs, npukiaau 3J1I1,
reomerpuyHa iHTepnpertauis 3JIII, BaactuBocti po3’sizkiB 3JIII, rpadiunmii meTon
po3B’sizanns 3JI11.

Jlxepena indopmarii: [1] — crop. 18-32; [2] — ctop. 33-42; [3] — ctop. 42-60;
[10] — cTop. 41-53; [11]— cTop. 8-20, cTop. 25-33.

Tema 3. CumruiekCHUI METOJT PO3B’sI3aHHS 3a]1a4il JIIHIMHOTO MPOTpaMyBaHHS.

3MICT: aJITOpUTM CHUMILUIEKCHOTO METOAY, OCOOJMBI BHUIAJKH CUMILIEKCHOTO
METOJIY, METOJI IITYyYHOTO 6a3ucy po3B’s3anus 3JII1.

Jlxepena inpopmartii: [1] — ctop. 33-44; [3] — cTop. 65-91; [10] — cTop. 54-77,
[11] — cTop. 38-57.

Tema 4. JIBoicTi 3amaui. [locTronTumanpHUI aHai3 PO3B’SA3KYy 3a/1adi JIHIHHOTO
porpamMyBaHHS.

3MICT: B3a€MHO JBOICTI 3aJadl JIHIMHOTO TPOrpaMyBaHHS Ta iX BJIIACTHBOCTI,
anroput™M NOOYAOBHM JBOICTOI 3ajadi; Mepila, Apyra Ta TPETd TEOPEMH IBOICTOCTI,
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MPUKJIAT JBOICTOI 3amayi, aHami3 Ha YyTJIWBICTh ONTHMAJIBHOTO PO3B'SA3KY 3amadi
JHIMHOTO TTpOorpaMyBaHHS

Jlxepena indopmartii: [2] — ctop. 92-111; [3] — crop. 103-143; [10] — cTop. 113-
137; [11] —cTop. 62-73; [12]— cTop. 8-10, cTop. 13-15.

Tema 5. TpancnoprtHa 3agaya.

3MicT: MOCTaHOBKA 3ajadi Ta ii MaTeMaTU4YHa MOJEIb, YMOBa iICHYBaHHS PO3B’ 3Ky
TPAHCTIOPTHOI 3a/1a4i, METOAM 3HAXOJKEHHS IMEPIIIOro PO3BSA3KY TPAHCIIOPTHOI 3a/1adi,
METO/I ITOTEHI{1ATIB.

Jlxepena iadopmarii: [1] — ctop. 56-110; [2] — cTop. 64-91; [3] — cTop. 151-
176; [10] — cTop. 79-112.

3micToBuii MOayJb 2. JIUCKpeTHE Ta AMHAMIYHE IPOrpaMyBaHHS

Tema 6. JluckperHe nporpamyBaHHs. Metoau Bifcikanb po3B’s3anHs 3LIJIIL
Mertop TrijoK Ta MEX.

3MICT: OCHOBHI TMOHSATTA Ta 3ajadl JAUCKPETHOrO MpOTpaMyBaHHS, YMOBH
ICHYBaHHS TaKWMX 3ajJa4, OCHOBHI METOAM PO3B’S3aHHSA 3ajad JAUCKPETHOTO
nporpamyBanHs, rnmocranoka 3IIJIII, meToau Bincikanb po3B’s3anus 3LJIII, aaroputm
iTepatuBHOro Metoxy ['omopi, komOiHaTOpHI MeToau po3B’sa3anHs 3LJIIL, meTon riok
Ta Mex po3B’s3anus 3LJII, anroputm MeToy TUIOK Ta MEXK, HEAOTIKA METOIY TUIOK Ta
MEX

Jlxepena indopmarii: [1] — crop. 45-55; [2] — crop. 112-119; [3] — cTop. 181-
193; [10] — cTop. 138-147.

Tema 7. [luHamiuHe mporpamMyBaHHs. 3ajgada MpPO PO3MOALT KOIITIB MIXK
1 ITPHUEMCTBAMH.

3MICT: 3arajibHa [IOCTAaHOBKa 3ajayl JAMHAMiYHOro mporpamyBaHHs (/I1),
NPUHLIMII ONTUMAJIBHOCTI Ta PpIBHAHHA bersiMaHa, 3arajbHa cXxeMa BUKOPHCTAHHS
meroaa I, 3amaya npo onTUMalbHUNA PO3NOALT PECYPCIB MIXK TaJTy3sIMH Ha 71 POKIB,

Jlxepena indopmartii: [3] — cTtop. 259-267; [13] — ctop. 6-13, crop. 17-26; [14] —
crop. 144-155.

Tema 8. /Ilunamiune mporpamyBaHHs.3a1a4a Ipo 3aMiHy 00J1aTHaHHS.
3MICT: TOCTaHOBKa 3ajadi Mpo 3aMiHy OOJaJHaHHS, PO3B’S3aHHS 3a7adl Mpo
3aMiHy 00JiaTHaHHS.
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Jlxepena indopmartii: [3] — crop. 268-278; [13] — cTop. 28-34, [14] — cTop. 144-
155.

3micToBuii Mmoayab 3. IlapameTpuuHe Ta HeliHIHE NporpaMyBaHHs

Tema 9. [Tapamerpuune nporpamMmyBaHHs.

3MICT: KJIacW 3amad TMapaMeTPUYHOTO MporpaMmyBaHHs, po3B’s3annas 3JIIT 3
napamMeTpamMu B IUIbOBIM (yHKIIi, po3B’s3anHs 3JIII 3 mapamerpamu B MpaBHUX
YaCTUHAX CUCTEMHU OOMEXKEHb.

Jlxepena iHbopmartii: [4] — crop. 375-382; [15] — cTop. 1-14.

Tema 10. HeminiitHe nmporpaMmyBaHHs.

3MICT: KJIACHYHI METOJIM BU3HAUEHHS €KCTPEMYMIB, METOJ MHOXHUKIB Jlarpanixa,
METO/I KyCOYHO-JIIHIMHOI alpOKCUMaIIl.

Jlxepena iHdopmanii: [2] — ctop. 120-133, crop. 170-175; [3] — cTop. 210-233;
[10] — cTop. 148-162.

3micToBuii Moay.ab 4. MeTou onTuMmi3zaliii.

Tema 11. Meroau ontumizaitii GyHKIIH, 10 TA(DEPEHITIIOIOTHCA.

3MICT: TOHSTTS TOXIAHOI MO HANPSIMKY, TOHSATTS TPAJIEHTY, TMOHATTS OITYKJIOl
GyHKIIi, METOAM CIYCKYy, HAOJIM)KEHE pO3B’S3aHHS 3a7a4 OMYKJIOro MpOorpamyBaHHS
rpajiieHTHUM METOJIOM.

Jlxepena indopmartii: [2] — cTtop. 154-159; [3] — ctop. 242-250; [4] — cTop. 150-
164; [10] — cTop. 187-192.

Tema 12. Meroau ontumizanii GyHKIIH, 110 HE AU(PEPEHLITIOIOTHCS.

3MICT: METOJT TOKOOPJUHATHOTO CIYCKY, MeTo Xyka-J[>kuBca.

Jlxepena indopmarii: [2] — crop. 149-152, crop. 179-181; [5] — cTop. 107-113;
[6] — cTop. 70-81; [10] — cTop. 180-184.

Tema 13. 3amaui Ta MeTou OaraToOKpUTEpiaIbHOI onTuMizarii. Merop iaeaabHOT
TOYKH.

3MICT: MaTemMaTH4Ha MOJENIb 3a7adl  OaraTOKpUTeplaabHOI  ONMTHUMI3AIli,
ontuMasibHIiCTh 3a Ilapeto, mnoOynoBa wmHoxuHu Ilapero, mnpoOnematuka Ta
kinacudikaiiss METOIIB PO3B’SI3aHHS 3a7ad OaraToKpuTepiaabHOI ONTUMI3AIll, METO.
1JIeaJILHOT TOYKH.
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Jlxepena indopmariii: [7] — ctop. 6-10, crop. 35-39; [8] — ctop. 104-107; [14] —
crop. 157-163, [15] — cTop. 6-47.

Tema 14. JliniiiHa 3ropTka KpuTepiiB. MeTo1 MOCTYMOK.

3MiCT: METOJI 3TOpTaHHS KPUTEPiiB, METO]I MOCIITOBHUX MTOCTYIIOK.

Jlxepena iHbopmarii: [7] — ctop. 11-34; [8] — cTop. 108-117; [14] — cTop. 157-
163, [15] — cTop. 6-47.

Tema 15. Meroau ontuMizaliii B 3a/1adax BEIMKOT PO3MIPHOCTI.

3MicT: oML METOMIB ONTHMi3alii B 3agadax BEJIMKOi PO3MIPHOCTI, METOJ
Hannura-Bynbeda.

Jlxepena iHdopmartii: [4] — ctop. 339-348; [9] — cTop. 677-739.

CTpykTypa HABYAJBHOI IMCIUILTIHA

Ha3su 3MicToBUX Kinekicts roany
MOJYJIB 1 TeM JIeHHa dopma 3aouHa Gopma
yCbOI'O y TOMY YHUCII yCbOIO y TOMY YHCIIi
A | o | jgab | iHa | c.p a| n |nab | Iag | cp
1 2 31415 6 | 7 8 9 1] 11|12 | 13
6-i1 cemecTp
Moayas 1
3micToBuii MoayJb 1. JliHiiiHe mporpamMyBaHHs

Tema 1. ITlobynoBa 6 2 |- 2 - 2 5 -l - - - 5
MaTeMaTHYHUX
Mojieliel MpoOIeMHUX
CUTYaIlii
Tema 2. Jliniiine 6 2 |- 2 - 2 9 2| - 2 - 5
nporpaMyBaHHS.
['padiunuii metox
pO3B’sI3aHHS 3aja4i
JHIAHOTO MpOrpamy-
BanHs (3JII1)
Tema 3. 6 2 | -] 2 - 2 8 20 -1 2 - 4
CumIniekCHUNA MeToT
po3B’si3anns 3JII1
Tema 4. JIBoicTi 6 2 -] 2 - 2 6 -l - 2 - 4
3amayi.
[TocronTumansHum
aHaui3 po3s’s3ky 3JII1
Tema 5. 6 2 (-] 2 - 2 2 - - - - 2
TpancmopTHa 3a7a4a
Pa3om 3a 3micToBUM 30 10| -(10 | - | 10 30 4 -1 6 - |20
Moaysem 1




3micToBuii MOYJIb 2. JIUCKpETHE Ta AMHAMIYHE TIPOTpaMyBaHHS

Tema 6. [luckperne
IporpaMmyBaHHSL.
MeTtoau BiJCiKaHb
po3B’s3anus 3LJIIL.
MeToj TIJIOK Ta MEX

10

2

)

6 10 - -

10

Tema 7. Jlunamiude
MPOTrpaMyBaHHSL.
3aava mpo Po3IMoIijI
KOIITIB MK

I AIPUEMCTBAMHU

10

Tema 8. [lunamiune
pOrpaMyBaHHS.
3agaya mpo  3aMmiHy
oOJIaHaHHS.

10

10

Pasom 3a 3micToBUM
MOJyJIEM 2

30

18 30

28

3micToBuii MmoayJs 3. Ila

aMETPUYHE Ta

HEJiHIHHE MporpaMyBa

HHA

Tema 9.
ITapameTrpuune
IpOorpaMmyBaHHsL.

7

2

- 2

3 8 - -

Tema 10. Heniniiiae
porpaMyBaHHS

4 7 2

Pazom 3a 3micToBUM
MoxayJiem3

7 15 2| -

11

. Meroau ontumizarii

Tema 11. Metoau
onTUMi3aLii PyHKIIIH,
110 TU(EepEeHIIIOI0ThCS

5 10 - |-

Tema 12. Meroau
onTUMizaLii QyHKIIH,
10 He nudepeHIrio-
IOThCS

Tema 13. 3agaui Ta
MeTOoIu GaraToKpuTe-
pianpHOI onTUMI3aIli.
Mertoq imeanbHOL
TOYKH

Tema 14. Jliniitna
3ropTKa KpUTepiiB.
MeTo MOCTYIOK.

Tema 15. Metoau
onTuMizarii B 3a1a4ax
BEJIMKO1 PO3MIpHOCTI

Pa3om 3a 3MicTOBUM
MojyseM 4

45

10

25 45 2 |-

41

Ycroro rogua

120

30

60 120 | 10 | -

10

100

11



Temu 1a00paTOPHUX 3aAHATH

Ne Hazga temu Kinbkicth
3/ TOIUH
6-ii cemecTp
1-ii Mmoaysb
1 | ITobynoBa matemaTuunux mogesnen 3JI11 2
2 | Po3B’s13aHHS 33124 JTIHIHHOTO TPOrpaMyBaHHS T€OMETPUIHUM 2
METOJ0M
3 | Po3B’s13aHHs 3a/1a4 JTIHIMHOTO MPOrpaMyBaHHs 2
CUMIUIEKCHUM METOJ0M
4 | Po3B’sA3aHHA ABOICTUX 3a/1a4 JIIHIWHOTO MIPOrpaMyBaHHsI 2
5 | Po3B’s3aHHS TpaHCHIOPTHOI 3a1a4i 2
6 | Po3B’A3aHHs 33124 IIJIOYKMCIOBOTO JIHIMHOTO MPOrpaMyBaHHs 2
7 | Po3B’s13aHHS 3374 JMHAMIYHOTO MpoTrpaMyBaHHs. 3aj1a4ya npo 2
PO3IOALT KOIITIB MK ITIITPUEMCTBAMHU
8 | Po3B’s13aHHs 3a/1a4 TMHAMIYHOTO MTPOrpaMyBaHHs. 3ajada mpo 2
3aMiHy 00J1a/IHaHHS
9 | Po3B’s13aHHs 3a/1a4 MapaMEeTPUIHOTO TPOTPAMYBaHHS 2
10 | Po3B’s13aHHs 3a/1a4 HEJTIHIMHOTO IPOrpaMyBaHHS METOAaMU 2
MHOYKHHUKIB Jlarpanxa Ta KyCKOBO-JIIHIHOT anmpoKcumariii
11 | Po3B’s13aHHd 3a1a4 onTUMIi3aIlii GyHKIIIN, 110 2
T (EPEHITIOIOTHCS
12 | Po3B’s13aHHs 3aa4 onTUMi3allii GyHKIIIH, 110 HE 2
TG epeHITIOI0ThCA
13 | Po3B’s13aHHd 3aa4 OaraToKpUTepiiHO1 ONTUMI3allli METOAOM 2
1I€aJIbHOT TOYKHU
14 | Po3B’s13aHHd 3aa4 OaraTOKpUTepiiHO1 ONTUMI3allli METOAOM 2
JIIHIMHOT 3ropTKa KPUTEPIiB Ta METOJAOM MOCTYNOK
15 | Po3B’s13aHH4 3aa4 onTUMIi3alil GyHKUINA B 3a1a4ax BEIUKOT 2
PO3MIPHOCTI
Pazom 30
CamocriitHa pobora
Po3noain yacy camocTiitHOI podoTH
No Bua pobotu Kinpkicts
3/m TOJIMH
[enna 3aouyHa
dopma dopma
6-i1 cemecTp
1 IlinroToBKa [0 JIEKIIH 15 30
2 | IliaroroBka J10 1a00paTOPHUX POOIT 15 30
3 | BukoHaHHS KOHTPOJIBHOI pOOOTH - 20
4 ITigroroska mo IIMK 15 -

12



13

5 \ [linroroBKa a0 iCIUTY 15 20
Bceboro 3a 6 cemectp 60 100

6. MeTOIlI/I HaBYaHHA, 3acoou I[iaFHOCTI/IKI/I pe3y.]1]>TaTiB HaBYaHHA Ta METOAHU ix

J€MOHCTPYBAHHS

HaGytrss 3700yBayaMu  KOMIIETEHIIM  3a0e3leuyeThcsi  4Yepe3  3aCBOEHHS
HABUYAJHLHOTO MaTepially y BUIJISIAI JICKIIWHUX, JIAOOPAaTOPHUX 3aHATh, CaMOCTIHHOI
pOOOTH CTYJIEHTIB Ta KOHTPOJBbHUX TECTOBUX POOIT MPOTPaMOBAHOTO THITY.

OCHOBHMMH M€TOJAAMM HABYAHHS 3 JUCIHUILTIHY €:

1. ITosicHIOBAIbHO-IIOCTPATUBHUI MeTO/, 32 JOINOMOIOI0 MOBIIOMJIEHHS Ta
3aCBOEHHS 1H(oOpMaNli Ha JEKUIMHUX Ta Ja0OpaTOPHUX 3aHSATTIX CIOBECHUMH U
HAOYHUMHU 3ac00aMHu.

2. IlpobdneMHMii MeTOl, KOJM Ha JaOOPATOPHUX B3aHATTAX YTBOPIOKOTHCA
MIOIITYKOBI CHTYaIlll, PO3BUBAETHCS AKTUBHICTh, CaMOCTIMHICTh, TBOPYl 3/110HOCTI
3100yBayiB OCBITH.

Sk HaouHMI Marepiaj Ha JIEKIIAX 3aCTOCOBYIOTHCS MYJBTUMEINHI Claiiau Ta
JIEKI[IHI IEMOHCTpAIIii.

Jns 3pyuyHoi Ta e(ekTHUBHOI oprasizamii HaBYaJbHOTO MPOLECY, 3POOJIEHO
ClassRoom 3 HaBYaJIbHOI JMCLMIUIIHU, J€ PO3TAIIOBAHI 3aBJIaHHS 10 Ja0OpPaTOPHUX
poOIT Ta CympoBOKYBajbHI MaTepianu. J[ocTynm 10 Kiacy HAJa€ThCs Ha TMEPIIOMY
J1a00paTOPHOMY 3aHSTTI 32 YHIBEPCUTETCHKOIO €JIEKTPOHHOIO MOIITOIO.

3 METOI pO3’SICHEHHS HAWOUIbII CKIAQTHUX MUTAaHb AUCHUILIIHA Ta IIiIBUINCHHS
AKOCTI BHKOHAHHS JTAOOpATOPHUX 3aBIaHb IMPOBOASTHCS T'PYINOBI Ta IHJMBIAyalbHI
KOHCYJIbTAIIIT 32 PO3KIa0M KadeapH.

[1ix yac kapaHTHHY 3aHATTS HOBHICTIO MPOBOJATHCS nuctanuiiHo y ClassRoom.

3aco0amMu  JiarHOCTUKM  pPE3yJIbTATIB  HABYAHHS Ta  MeTOAAMHM  iX
J€MOHCTPYBAHHS €:

® BUKOHAHHS 3aBJlaHb J1a0OpPaTOPHUX POOIT;
e odopMieHHS 3BITIB 1a00OpaTOPHUX pOOIT, 3aXUCT JaOOPATOPHUX POOIT;

® KOHTPOJIbHI TECTOBI pOOOTH MPOTrPaMOBAHOTO THITY.
7. ®opMH IOTOYHOIO Ta MiICYMKOBOI0 KOHTPOJIIO

JlocsiITHEHHS CTyJIeHTa OIIHIOIThCS 32 100-0aJIbHOIO CUCTEMOIO Y HIBEPCUTETY.
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[lincyMkoBa OlLliHKa HaBYAJIBHOTO KypCy BKJIIOYAa€ B ceO€ OLIHKH 3 MOTOYHOTO
KOHTPOJTIO 1 OI[IHKU 3aKJIFOUHOTO iCTIHTY .

[TuToMa Bara 3aKJIIOYHOTO ICIIUTY B 3arajibHiil cucTeMi OIIHOK - 40 fanie. [1paBo
3/1aBaTU 3aKJIIOYHUM ICIIUT JA€ThCSl CTYIEHTY, SIKUH 3 ypaxXyBaHHSIM MaKCHUMaJIbHUX
O0aiiB MPOMDKHHMX OIIIHOK HaOupae He MeHme 60 6anie. IlincymMkoBa OIllIHKa
HABYAJILHOTO KyPCY € CYMOIO MMPOMDKHMX OIIIHOK 1 OLIIHKH 1CTIUTY.

[ToTOYHMIT KOHTPOJIb MPOBOJUTHCS HAa KOKHOMY JIaDOpAaTOPHOMY 3aHSATTI Ta 3a
pe3ysibTaTaMu BUKOHAHHS 3aBJaHb CaMOCTiiHOI poOotu. Bin mepenbaydae oliHIOBaHHS
TEOPETUYHOI MiATOTOBKU 3/100yBaviB BHUILOI OCBITH 13 3a3HAa4€HOI TeMH (y TOMY YHMCIHI,
CaMOCTIMHO OMPAaIbOBAHOTO MaTepiaidy) MiJg 4Yac BUKOHAHHS 3aBJaHb JIA0OPATOPHHUX
POOIT.

3apaxyBaHHSl KpEAMTIB HABUAJbHOTO KYpPCY MOXKJIMBO TUIBKHM MICIS JOCATHEHHS
pe3ynbrariB, 3armiaHoBaHux PIIHJ[, mo BupaxkaeTbCsi B  NO3UTHUBHUX OLIHKAaX,

nepez[6aquI/Ix YUHHHUM 3aKOHOJAaBCTBOM.

D®opMH KOHTPOJIIO Pe3yJbTATiB HABYAJIbHOI TiSlNIbHOCTI CTYACHTIB

Ta IX OLIHIOBAHHSA

Kpurepii ouiHroBaHHs J1a00paTOpHUX POOIT

ban o
Kpurepii ouinroBaHHs
Po6oTa BMKOHaHA y BCTAHOBJIEHWU TepMiH. BUKOHaHa CaMOCTIHHO, YITKO
3 chopMyIbOBaHI 11111, 3aBJJaHHs Ta T1MOTE3a JOCIIKEHb. 3aCTOCOBYBAIMCS

KOPEKTHI METOAM OOpOOKH OTpUMaHUX pe3yJbTaTiB. Y BHCHOBKax
IIPOBE/ICHA KOPEKTHA IHTEPIIPETALLisl pe3yJIbTATIB.

Po6oTa BUKOHaHa y BcTaHOBIEHUN TepMiH. CTyJE€HT BUKOHYE J1a00paTopHy
2.5 | poboTYy 3rigHO 3 IHCTPYKIII€I, 1HOII IMCIIS KOHCYJIbTAIlll BUKJIaga4a; OMUCye
CIIOCTEPEKEHHS; B IUIOMY MPABWIBHO CKJIAJA€ 3BIT T4 pOOUTh BUCHOBKH.

PoGotra BUKOHAaHa 3 TOPYIICHHSIM BCTAHOBIEHUX TepMiHiB. CTyaeHT
BUKOHY€ Ja0opaTopHy pOOOTY 3TiAHO 3 IHCTPYKIIEI, 1HOMI TIICI
KOHCYJIbTAIlll BHKJIa/lada; OIHUCYE CIOCTEPEKEHHS; CKIaJa€ 3BIT, IO
MICTUTh HETOYHOCT] Y BUCHOBKaX Ta MOMMJIKH.

PoGoTa BuKOHAaHa 3 TMOPYIICHHSM BCTaHOBJEHUX TepMiHiB. CTyJeHT
1.5 | BUKOHy€e 7a0OpaTOpPHY 3TITHO 3 I1HCTPYKINEI; CKJIAAEHUNU 3BIT MICTHTh
HETOYHOCTI Y BUCHOBKAaX Ta MOMMJIKH.

PoGora BUKOHAaHa 3 TOPYIICHHSIM BCTAaHOBIICHUX TepMiHiB. CTyaeHT
1 BUKOHY€ JabOpaTOpHy il KEPIBHHMIITBOM BUKJIAJava;, CKIQJACHUN 3BIT
MICTHTh HETOYHOCT] Y BUCHOBKAX Ta IIOMMJIKH.

0 | Po6oTa HE BUKOHYBaacs




Kpurepii o1fiHIOBAHHS MOTOYHOI0 MOXYJIbHOI0 KOHTPOJIIO 3HAHD

15

[IpaBunpHUX 100 90 80 70 60 50 40 | 30 | 20

BignoBizgei, %

10

6-i1 cemecTp

bax 15 14 13 11 9 7 5 3 2

Kpurepii oniHroBaHHsI KOHTPOJIBLHOI PO00TH (17151 3209HOT (hOopMHU)

ban

Kpurepii omiHioBaHHS

15

PoGota BuKOHaHa y BCTAHOBJCHHMN TepMiH. Marepial BHKIAIEHO Y
JNOCTaTHBOMY 00Cs31, apryMEHTOBAaHO 1 y MPaBWIbHIM IOCHIIOBHOCTI.
PoGota odopmiieHa akypaTHO, 3 JOTPUMAaHHAM BHUMOI JO TEXHIYHOI
nokymeHTarii. [lig yac 3axucTy poOOTH CTYACHT BUIBHO OPIEHTYETHCS B
Marepiaiax.

10

PoGoTta BuKOHaHAa y BCTAaHOBJEHUW TepMiH. Marepial BUKIAJIECHO Y
JOCTaTHOMY  00csi3i, Joriuno. PoGora odopmiena akypaTHo, 3
JOTPUMAHHSIM BUMOT J0 TE€XHIYHOI JokyMmeHTarlii. [lig gyac 3axucty poOoTu
CTYJCHT OPIEHTYETHCS B MaTepiaiaxX, Y BIATOBIISIX € HETOYHOCTI.

PoboTra BHKOHAaHAa 3 MOPYLIEHHSM BCTAHOBJIEHUX TEpMiHIB. Marepian
BUKJIAJICHO Yy MPaBUJIbHIA MOCIIIOBHOCTI, ajleé HEAOCTaTHHO MOBHO. B
odopmiieHI poOOTH € TOPYILIEHHS BUMOT JI0 TE€XHIYHOI JokyMmeHTari. [1ix
yac 3aXHUCTy POOOTH CTYAEHT B LIJIOMY OpIEHTYEThCS B Marepiaiax, y
BIIMOBIISAX € IIOMHWJIKHA Ta HETOYHOCTI.

PoGota BHUKOHAaHA 3 MOPYLIEHHSM BCTAHOBJIEHUX TEpPMiHIB. Marepian
BUKJIaJIeHO Oe3cucteMHo. PoGora odopmiieHa HeoxailHO, 3 TOPYIICHHSIM
BHUMOT JIO0 TeXHIYHOI JoKkyMeHTarii. [1ix gac 3axucty poOOTH CTYIEHT ci1abo
OpIEHTYETHCS B MaTepiasiax, Y BUIMOBIIAX € TOMUJIKH.

Po60Ty HE BUKOHAHO

Y3arajbHIOW4i pe3yJbTaTH OTOYHOI0 KOHTPOJII0 3HAHb

dopma KOHTPOJIIO MakcumanbHa KiJIbKICTh 0asiB

(6 cemectp) Jenna dhopma 3aouna dopma

BuxonaHHs 15 po6. x 3 6anu=45 6anu | 15 po0. x 3 6anu =45 6anmm

J1a00paTOPHUX POOIT

[Torouynuii 1 MKP x 15 6amiB = 15 GamniB -

MOJIYJIbHUI KOHTPOJIb

Bukonanus -
KOHTPOJILHUX POOIT

1 po6. x 15 6aniB = 15 Gaxnis

Bcnoro 60 60




KpuTepii oniHrOBaHHSI IICYMKOBOr0 KOHTPOJIIO Ta eK3aMeHY

ban Kputepii oniHtoBaHHs
40 CTyIeHT BUKOHAB MPAKTUYHY YaCTHHY 0€3 MOMUJIOK Ta BIAMOBIAa€E HA
TEOPETUYHI MUTAHHS 0€3 TOMHUJIOK
30 CryneHt BUKOHAB MIPAKTHIHY YACTHHY 0e3 MOMIJIOK, ajie BiAMOBiAl Ha
TEOPETHUYHI TUTAHHS HE TTOBHI
20 CTyaeHT BUKOHAB MTPAKTUYHY YaCTUHY 31 3HAUHUMH ITOMUJIKAMH, TTPOTE
BIJINOBIJIa€ HA TEOPETUYHI MUTaHHS 0€3 TOMIJIOK
10 CTyIeHT He BUKOHAB MPAKTUYHY YaCTUHY Ta BIJIOBIIA€ HA
TEOPETHUYH1 ITUTAHHS 3 HE3HAYHUMU IIOMUJIKAMU
CTyIeHT He BUKOHAB MPAKTUYHY YaCTUHY Ta BIJMOBIIA€ HA
0 TEOPETUYHI MMUTAHHS 31 3HAYHUMHU ITOMUJIKAMHU
8. Kpurepii ouiHiOBaHHSI pe3yJibTATIB HABYAHHA
) Jenna dhopma 3aouHa Gopma
NeNe 3MICTOBOTO Kt KilbKicTs
MOJYJISl i TEMU Bux pobotH lg;};l;“ Buz po6otu .
6-i1 cemecTp
JlaGoparopna JlabopaTopna
M T pobora Ne 1 3 pobota Ne 1 3
T2 JlaboparopHa 3 JlabopaTopHa 3
pob6ota Ne 2 pobora Ne 2
T3 JlaGoparopna 3 JlabopaTopHa 3
pobota Ne 3 pobota Ne 3
T4 JlaGoparopna 3 JlabopaTopHa 3
pobota Ne 4 pobora Ne 4
Ts JlaboparopHa 3 JlaboparopHa 3
pob6ota Ne 5 pobora Ne 5
JlaGoparopna JlabopaTopHa
M2 6 pobota Neb 3 pobota Neb6 3
T7 JlaGoparopna 3 JlabopaTopHa 3
pobota Ne7 pobota Ne7
T8 JlaboparopHa 3 JlaboparopHa 3
poGota Ne§ poboTa Ne§
SMI1-1 11718 TIMK 15 - -
3M 2
T9 JlaGoparopna 3 JlaGoparopna 3
3M 3 pob6orta Ne 9 pobota Ne 9
T10 JlaGopaTopHa 3 JlaGopaTopHa 3
pobota Ne 10 pobota Ne 10
Jlaboparopna Jlaboparopna
M4 il pobota Ne 11 3 pobota Ne 11 3

16



17

T12 JlaboparopHa 3 Jlabopartopna 3
pobota Ne 12 pobota Ne 12
T13 Jlaboparopna 3 Jlaboparopna 3
pobora Ne 13 pobota Ne 13
T14 Jlaboparopna 3 Jlaboparopna 3
pobora Nel4 pobora Nel4
T15 JlaGoparopHa 3 JlaGoparopna 3
pobota Nel5 pobora Nel5
3M1- | T1.715 ) ) KoHnTponpHa 15
3M 4 poboTta
[TincymxoBuit Ex3amen 40 Ex3amen 40
KOHTPOJTb
Cyma 100 100

9. 3aco0M HABYAHHSA

TexniuHi 3aco0M HaBYaHHA: MYJIbTUMEIIWHUN TPOEKTOP, €KpaH, MEPCOHAIBHI
KOMIT IOTEPH 3 MIIKIOYEHHIM 10 Mepexi [HTepHer.

[Ipn mnpoBeneHHI 3aHATh 3a AUCTAHIIAHOKW (OPMOIO HaBYaHHS (y HEPIOJ
KApaHTWHY) BUKOPUCTOBYIOThCS AUCTAHIIMHI maTpopMu W  1HPOpMALIHHO-
koMyHikariitHi texHosoriii  (Moodle, Google Classroom, DingTalk, ZOOM

CloudMeetings, Skype, Viber, WeChat, Telegram, corianbHi Mepesxi TOIIO).

10. PexomenaoBaHi J:kepesa ingopmanii

OcHoBHa JiTeparypa
1. Kozauenko JI.M., Bepauropa P.B., Mamamkin B.B. OcHoBu gociiipkeHHs oneparii
y TPAaHCIOPTHUX CHUCTEMax: MPUKJIAAM Ta 3aJadl: HaBYAJbHUWA mociOHuk 11 BH3.
JlHimporneTpoBCchK: JIHIMponeTp. HaIl. YH-T 3aJli3H. TpaHCIIL. M. akaj. B. Jlazapsina, 2015.
- 277 c.
2. JIucenko O.I., AnexceeBa 1.B. Jlocmimkenns omnepariii. Koncrekr mekmiii / K.:
HTVYYVY KIII, 2016 . — 196 c.
3. bopoBuk O.JI., bopoBuk JI.B. Jlocaimkenus omepamiii B ekoHowmirl. — K.: LlerTp
yu0oBoi miteparypu, 2007. — 424c.
4. betixo 1.B., 3impko II.M., Hakonewnuit O.I'. 3amaui, Merogu 1 aaropuT™Mu
ontumMizamnii: Hapuaneauii nocionuk. — Pisae: HYBI'TI, 2011. — 624 c.
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5. MarematuyHi MeTOAM MAOCHIIKEHHS omnepaumii : miapyunuk / €.A. JlaBpos,
JLIL Ilepxyn, B.B. llenapuk ta iH. — Cymu: CyMCbKUM Jep>KaBHUM YHIBEPCHUTET,
2017.-212c.
6. KicempoBa O.M., IlleBenvroBa A.€. UncenpHl METOAU ONTHMI3allll: HaB4. IIOCI0. —
.: Bun-so JIHVY, 2008. — 208 c.
7. Konapyk H.E., Mansp M.M. bararokpurepiajibHa ONTHMI3aIlis JIHIMHUX CUCTEM:
HaBY. nocioHuk. — Yxkropoxa: PA “AVYTJOP-IHAPK”, 2019. — 76 c.
8. Kimumrok 1O. €. Cucremu 1 MeToau NPUUHATTS pillleHb : HaBuanbHO-METOIUYHUN
nmocionuk.— PiBae: PBB P/ITY, 2015. — 243 c.
9. 3aiiuenko FO.I1. Jlocmimkenns onepariiii: [linpyunuk. —7-¢ Bua. — K: BugaBHuumii
nim «Crnosoy, 2006. — 816 c.

JlonmomizkHa
10. JIncenko O.1., Taunnina O.M., AnekceeBa 1.B. MareraTnaai METOIM MOJICTIOBAHHS
ta ontuMmizamii. Y. 1. MaremaTu4yHe MNporpamMyBaHHS Ta JOCIHIKEHHS OIepallii:
nigpyynuk. K.: HAY, 2017 . -212 c.
11. MareMaTi4Hi METOJIM JOCITIJKSHHS orepaniidi. MeToau4Hi BKa3iBKH 10 BUKOHAHHS
naboparopuux po6OiT (Yacruna 1) [Enextponnuii pecypc] /  JL.O. Jlatanceka,
T.A. ®apionoBa. — Mukonais: HYK, 2019. 1 enexkrponnuit ontuunuii guck (DVD-
ROM) (OG'em nanux 2215 k6. Tupax 15 npum. Bua. Ne 38. 3am. Ne 113). — Ha3ga 3
TUTYJBHOTO EKpaHy.
12. MaTematnyHi METOAM AOCHIHKEHHS omepariiil. MeTogu4yHi BKa3iBKH 10 BUKOHAHHS
camocTiitHux po6iT 3 muctuwmrmuiinau / JI.O. Jlatanceka, T.A. @apioHoBa. — Mukosnais:
HVK, 2018. — 32c.
13. MareMaTu4HI METOJIM JOCITIJKCHHS omepaiid. MeToaudHi BKa3iBKH 10 BUKOHAHHS
naboparopuux pooiT (Yactuna 2) / Jlatanceka JI.O., [.B. VYcrenko, Kaipo B.O. —
Muxonais: ®OII Isens B.M., 2018.—40 c.
14. MenpmmukoBa O.B., Umup O.FO., Kapabun O.0O. JlocnijxkeHHs omneparii:
HapuaibHUH nociOHuK. — JIbBiB: JIIY BX]I, 2019. — 196 c.
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15. 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. 9. Mathematical Programming Glossary. — Pexum gocTymy:
http://glossary.computing.society.informs.org/
16. Optimization Methods and Software. — Pexum JOCTYIIY:
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