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Mporpama HaB4YaNbHOI AUCLUNAIHU

1. Onuc HaBYaNbHOI AUCUUNAIHMK, il MeTa, NnpegMeT BUBYAHHA Ta pe3y/ibTaTu HaBYaHHA

OuncumnniHa «CneuianbHi po3ainm gocnigeHHs onepawiiny BiAHOCUTLCA 40 BUOIPKOBUX HaBYANbHUX
ANCUMNNIH 3 BULOI MaTeEMATUKM HAaBYa/IbHOIO NJIaHY acnipaHTiB 3 cnewiabHOCTi KKomn'toTepHi HayKu» i
Bifirpa€ BaxkAMBy ponb y nigrotosui paxisuis npu gocnigreHHsx B INMME im. I'.€. NMyxoBa HAH Ykpainu.

HaBuyanbHa nporpama gucunnainm «CneuianbHi po3ginu gocnigyKeHHa onepauiii» NpMceaYeHa
03HaNMOM/IEHHIO 3 6a30BMMM CUCTEMHUMM NiAXOA43aMM A0 MOAENOBAHHA NpoLeciB B 06’eKTax Ta
CUCTEMaAX, LLLO € OCHOBO AN1A CTBOPEHHA iHGOpPMaLiMHMX TEXHONOTIM Ta NPUKNAAHUX PO3POBOK Ha
OCHOBI MeTOAiB KOMMN IOTEPHMX HayK, LLLO BaXKNIMBO NpPW NPOEKTyBaHHi iHpopMaLiiHUX cMCTeEMM Ha

eTanax BU3HAYeHHA ii CTPYKTYPU Ta MaTEMATUYHOTO 3abe3neyeHHs.

MeTta BUBYEHHA ANCLUUNNIHU — HabyTTa GaxOBMX KOMMNETEHTHOCTEN, TEOPETUUHMX | NPAKTUYHUX
3HaHb A8 BUpiWeHHA 33434 npodeciiHoil Ta/abo A0CNiAHNLBKO-IHHOBALIMHOT AianbHOCTI Y cdepi
KOMM'IOTEPHUX HayK, Wo nepeabayac BiibHe BONOAIHHA HAABHUMM 3HAHHAMM | CPOMOXKHICTIO iX
3aCTOCYBaHHSA Ha NPaKTULI NPX A0CNiAXKEHHI NpoueciB B 06’eKTax Ta TEXHIYHMX CUCTEMAX, OLLIHIOBAHHA iX
epeKTUBHOCTI, NPOEKTYBaAHHI, pO3pobLi Ta aHaNi3i IHGOPMALIMHUX CUCTEM.

MpegmeTtom BUBUYEHHA AUCLUNJIHU € METOAM CUCTEMHOIO aHani3y NP1 MOAEN0BaHHI CKNaAHMX
CUCTEM i NPUNHATTA pilleHb Ta 6a30Bi NiAXxoAM A0 aHani3y NPoLeciB B 06'eKTax Ta TEXHIYHUX cUcTEMAX,
LLLO € OCHOBOIO ANA CTBOPEHHA iIHGOPMALLIMHMX TEXHONOTi Ta NPUKNAAHUX PO3POBOK.

KomneTeHTHOCTI.
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IH'rerpaana KOMNEeTEeHTHICTb

30aTHICTb PO3B'A3yBaTM KOMMAEKCHI npobnemun aocnigHuubkoro Tta/abo iHHOBaUIMHOrMO XxapakTepy y
chepi KOMN'IOTEPHUX HAYK, a TAaKOX MPOBOAUTM BJlAaCHE HAYKOBe AOCNIAMKEHHA, Pe3ynbTaTh SIKOro
MaloTb HAaYKOBY HOBU3HY, TEOPETUYHE Ta NPaKTUUYHE 3HAYEHHA.

3aranbHi KomneteHTHOCTI (3K)
3K01. 3aaTHicTb A0 abCTPAKTHOrO MUCNEHHSA, aHani3y Ta CUHTe3y.
3K02. 3aaTHiCTb 3aCTOCOBYBATU 3HAHHA Y NPAKTUYHUX CUTYaLLifAX.

3K04. 3paTHicTb po3B’A3yBaTU KOMNAEKCHI Npobiemun KomMmn’'tOTEPHUX HAayK HAa OCHOBI CUCTEMHOTO
HAYKOBOrO CBITOrNAAY Ta 3ara/ibHOrO Ky/IbTYPHOrO KPyro3opy i3 4OTPUMaHHAM NPpUHLMNIB npodecinHoi
eTUKM Ta aKaZemiyHoi 4obpoyecHOoCTi.

daxoBi KomneTteHTHOCTI (PK)

CKO1. 3paTHicTb BUKOHYBATU OpUriHa/ibHi AOCNIAXKEHHA, AOCAraTU HAYKOBUX Pe3ynbTaTiB, AKi CTBOPIOIOTb
HOBI 3HAHHA Y KOMN'IOTEPHUX HayKaX Ta 4OTUYHMX A0 HUX MiXKANCLUUNAIHAPHUX HANPAMAX | MOXYTb 6yTn
ony6niKoBaHi y NPOBIAHUX HAYKOBUX BUAAHHAX 3 KOMM'IOTEPHMX HAYK Ta CYMiXKHWUX ranysen.

CKO02. 3paTHicTb 3aCTOCOBYBATM CydacHi MeTOA0NOrii, .MeToamM Ta IHCTPYMEHTU eKCNEPUMEHTANbHUX i
TEOPETUYHUX AoCNiaxeHb y chepi KoMmn'IOTEPHUX HaYK, cydacHi unudpoBi TexHonorii, 6a3n AaHuX Ta iHLWi
€NEeKTPOHHI pecypcu y HayKoBil Ta OCBITHIl AisNbHOCTI.

CKO03. 3paTHicTb BUABNATU, CTaBUTM Ta BMPIlLlyBaTM AOCAIAHULbKI HAYKOBO-NPUKNaAHi 3aaadi Ta/abo
npo6nemu B chepi KOMN'IOTEPHUX HAYK, OLLIHIOBATM Ta 3abe3neyyBaTH AKICTb BUKOHYBAHMX AOCNIAXKEHb.

CKOA4. 3paTHicTb iHiLitoBaTH, po3pobaaTH i peani3oByBaTM KOMMIEKCHI iHHOBALLiMHIi NPOEKTU Y ranysi
KOMN'IOTEPHUX HaYK Ta AOTUYHI A0 HET MiXXAUCUMNAIHAPHMX NPOEKTAX.

MporpamHi pe3ynbTat HaBYaHHA

MPH1. MaTn nepeaoBi KOHUENTYyaibHi Ta METOA0N0NYHI 3HaHHSA 3 KOMN IOTEPHUX HAYK | HA mMeXi
npeaAMeTHUX rany3ei, a TakoX A0CNiAHNLbKI HABMYKM, AOCTAaTHI ANA NPOBEeAEHHA HAayKOBUX i
NPUKNAAHNX JOCNIAXEHb Ha PiBHI OCTAHHIX CBITOBUX AOCATHEHb 3 Bi4MNOBIAHOrO HANPAMY, OTPMMAHHA
HOBMX 3HaHb Ta/abo 34ilCHEHHA iIHHOBALLN.

MPH3. ®opmyntoBat i NnepesipATH rinoTesn; BUKOPUCTOBYBATU A1 OBIPYHTYBAHHA BUCHOBKIB HaNeXHi
[0Ka3u, 30Kpema, pesynbTaT TEOPETUYHOIO aHanNi3y, eKCrnepumeHTaIbHUX AOCNIAMKeEHb i
MaTemMaTU4YHOro Ta/abo Komn’toTEPHOro MOAENIOBAHHA, HAABHI NiTepaTypHi AaHi

MPHA4. Po3pobnaTh Ta 3aCTOCOBYBAaTU MAaTEMATUYHI METOAN ANA aHaNi3y iHbopmauinHMx moPo3pobasaTtu
Ta AOCNIAKYBATU KOHLUENTYaibHi, MaTeMaTUYHI | KOMN OTEPHI MoAeNi NpoueciB i cuctem, eHeKTUBHO
BMKOPWUCTOBYBATM iX 414 OTPMMAHHA HOBUX 3HaHb Ta/abo CTBOPEHHA iIHHOBALLIMHUX NPOAYKTIB Y
KOMMN’IOTEPHUX HayKax Ta AOTUYHUX MiXKONCLMNAIHAPHUX HANPAMAX.

MPH5. MnaHyBaTH i BUKOHYBATU eKCNEPUMEHTaNbHI Ta/abo TeopeTUYHI AOCNIAKEHHA 3 KOMN' IOTEPHUX
HaYK Ta AOTUYHMX MIKANCUMNAIHAPHUX HANPAMIB 3 BUKOPUCTAHHAM Cy4aCHUX iHCTPYMEHTIB, KPUTUYHO
aHani3yBaTW pe3ynbTaTh BAACHUX AOCNIAXKEHDb i pe3ynbTaTW iHWNX AOCNIAHUKIB Y KOHTEKCTI yCbOro
KOMMNAEKCY Cy4aCHWUX 3HaHb WOA0 A0CAIAXKYBaHOI Npobaemu.

MPH6. 3acToCcoBYBaTU CydacHi iIHCTPYMEHTU | TEXHONOTIT NOoLLYKY, 06pobaeHHs Ta aHanizy iHbopmaliil,
30Kpema, CTaTUCTUYHI MeToamM aHanisy AaHUX BeAnKoro obcary Ta/abo cknagHoi CTPYKTypH,
cneuianizoBaHi 6asn gaHuX Ta iHGOpPMaLLiNHI cuctemum.



PHO1l. MatM nepefoBi KOHLENTya/ibHi Ta METOAONOrIYHI 3HAHHA 3 KOMM'IOTEPHUX HAYK i Ha MeXi
npeaAMeTHUX rany3ei, a TaKOXK AOCAIAHMUbKI HaBWYKKM, AOCTAaTHi ANA NPOBEAEHHA HayKOoBUX i
NPUKNAAHNX AOCNIOKEHb Ha PiBHI OCTAHHIX CBITOBMX AO0CArHEHb 3 BiANOBIAHOro HanNpAMy, OTPMMAHHA
HOBMX 3HaHb Ta/abo 34ilCHEHHA iIHHOBALLN.

PHO3. ®opmyntoBaTtu i nepeBipATU rinOTe3nN; BUKOPUCTOBYBATU AN 0OFPYHTYBAaHHA BMCHOBKIB HaNEMXKHi
OOKasn, 30Kpema, pe3ynbTaTU TEeOpPeTUYHOro aHanisy, eKCnepuMMEHTANIbHUX  AOCAIAXKEHb i
MaTeMaTU4YHOro Ta/abo Komn'toTEPHOIO MOAENIOBAHHA, HAABHI NiTepaTypHi AaHi.

PHO4. Po3pobnATv Ta AOCNiAXKYBATM KOHUENTYasbHi, MaTeMATUYHI i KOMN'IOTEPHI MoAeni Npouecis i
cuctem, epeKTMBHO BMKOPUCTOBYBATHM iX 414 OTPMMAHHA HOBMX 3HaHb Ta/abo CTBOPEHHA IHHOBALLIMHUX
NPOAYKTIB Y KOMN'IOTEPHUX HAayKaxX Ta LOTUYHUX MiXKAUCLMUNAIHAPHUX HAaNPAMAX.

PHOS5. MnaHyBaTK i BUKOHYBATM €KCMEepPUMEHTaNbHI Ta/abo TeopeTUYHi AOCAIAKEHHA 3 KOMN IOTEPHUX
HayK Ta OOTUYHUX MIXAUCUMMAIHAPHUX HANPAMIB 3 BUKOPUCTAHHAM CYYaCHUX IHCTPYMEHTIB, KPUTUYHO
aHanizyBaTm pe3ynbTaTU BAACHUX AOCAIAMEHb | pe3ynbTaTu iHWUX AOCAIAHUKIB Y KOHTEKCTI YyCbOro
KOMMJIEKCY Cy4aCHMX 3HaAHb LWOA0 AOCAiIAXKYBaHOI npobaemu.

PHO6. 3acTtocoByBaT Cy4acHi iHCTPYMEHTU i TEXHONOTII MoLlyKy, 06pobneHHA Ta aHani3y iHbopmalil,
30KpemMa, CTaTUCTUYHI MeToaM aHanisy p[aHux Benukoro obcary Ta/abo cKnafgHOi  CTPYKTYpW,
cneuianizoBaHi 6asn gaHuX Ta iHGOpPMaLLiNHI cuctemum.

PHO7. Po3pobnsatnM Ta peani3oByBaTW HaykoBi Ta/abo iHHOBALMHI iHXXEHEpPHi NPOEKTU, fAKI AaloTb
MO/IMBICTb MEPEOCMUCANTM HanABHE Ta CTBOPUTM HOBE LjiliCHE 3HaHHA Ta/abo NpodecinHy NPaKTUKY i
pPO3B’A3yBaTM 3HaYyLLi HAaYKOBI Ta TEXHONOTIYHIi Npo6aemMn KOMN'OTEPHOT HayKN 3 AOTPUMAHHAM HOPM
aKageMivyHOI eTUKM i BpaxyBaHHAM cOLiaIbHUX, EKOHOMIYHUX, EKONIOTIYHUX Ta NPaBOBUX aCMEKTIB.

PHO8. Bu3HauyaT akTyasibHi HayKoBi Ta MPaKkTU4YHI Npobnemun y chepi KOMN' IOTEPHUX HAYK, FMNOBOKO
PO3yMIiTM 3arafibHi NPUHLMNM Ta MeToAM KOMM'IOTEPHMX HayK, a TaKOX MeTOoA0N0rit0 HayKoBMX
AO0CNiAXKeHb, 3aCTOCYBATH iX Y BNACHUX AOCNIAXKEHHAX Yy chepi KOMN'IOTEPHUX HAYK Ta Yy BUKAAAALLbKIl
npakTuy,i.

PH11. OpraHi3oByBaTtu i 3AilicHIOBaTM OCBITHIM npouec y chepi KOMN'IOTEPHUX HayK, MOro HayKoBe,
HaBYaNbHO-MeTOANYHE Ta HOPpMaTUBHE 3abe3neyeHHs

2. MNpepeKBi3uTK Ta NOCTPEKBI3UTU AUCUUNNIHU (Micue B CTPYKTYPHO-/10TiYHIN cxemi
HaBYaHHA 3a BigNOBIAHOIO OCBITHLOIO NPOrPamoto)

MpepekKsianutun

Ba3oBuiA piBEHb 3HaHb 3 AUCLMNNIH HAaBYa/IbHOTO NaHy 3i cneujanbHocTi 122 «Komn'toTepHi HayKM» He
HUXKYe OUiHKK «aobpe» (75 i binblue 6anis), a came:

MaTemMaTUUYHMI aHanis.

[OVCcKpeTHa maTemaTumKa.

O6’eKTHO-OpiEHTOBaHE NPOrpamyBaHHS.

TexHonorii po3noaineHux cuctem Ta NnapanenbHuUX obUYnNceHsb.
MocTpeksBizntu

MeTogonoris NpoBeAeHHA HAYKOBUX JOCNIAXKEHD Y chepi iIHPOPMALIMHUX TEXHONOTIN

3. 3micT HaBYaNbHOI AUCLUUNAIHU

Posain 1. Mpeamert, 06'eKT, 3aBgaHHA, 3a4a4a U MeTO4010rYHI OCHOBM AUCLUNAIHWN.



Tema 1.1. IcTopia po3BUTKY gucumnaiHm «docnigxeHHs onepadii». CyTHICTb i OCHOBHI XapaKTEePUCTUKMN
onepauinHuX AoCNigxKeHb.

Po3ain 2. HayKkosui meTtopq, Knacu onepauiHUX 3aBgaHb Ta aCNEeKTU OpraHi3auifHOro ynpasiHHA.
Tema 2.1. HaykoBui meToa B onepauiMHUX AocChig)eHHsaX. Knacu onepauinHuMx 3aBAaHb. ACnNeKTn
onepauinHOro ynpasniHHA.

Po3ain 3. BupiweHHA 3aga4 onepauiiHMX gocnigeHb MeTogamm NiHiMHOro NporpamyBaHHsA.
Tema 3.1. 3agaya AiHiMHOro nporpamyBaHHA. [puKnagM 3agay4  ONTMMANbLHOTO  MJIAHYBaHHA

BMPOOHMUTBA. POpMmM 3anucy 3afadi NiHIMHOrO NporpamyBaHHA. feoMeTpuYHE TIyMavyeHHA 3agadi
NiHINHOro NporpamyBaHHA. MOHATTA oNopHOro naany. Cumnnekc metoad. CnpaXKeHi 3agadi NiHiMHOro
nporpamyBaHHA. TpaHCNOPTHA 3a4a4va. 3agadi po3noainy nepworo TMny. 3agadvi posnoainy Apyroro
TMny. 36anaHcoBaHi Ta He3banaHcoBaHi MoAeni TpaHCMOPTHOI 3aAadi 3a4adi UinoyncenbHoro Ta
ANCKPETHOro nporpamyBaHHA. KOPOTKUIM oOrnaa OCHOBHWMX 3acafj, METOAIB pPoO3B’A3aHHA 3a4ay
LinoymncenbHOro NiHikHOro nporpamyBaHHA. MeTos BiaTMHaHHA (MeTog P. Fomopi) y po3s’aAsaHHi
3a/ia4 Lino4yMcnoBoro nporpamysaHHA. MeToz po3rany»KeHb i Mex.

Posgin 4. MeTtoau HeniHiiHOro nporpamyBaHHA, Teopii irop, AWHaMIYHOro nNpPOrpamyBaHHA MNpwU
BUPpIiLLEHHi 33434 onepauiiHnX Aocnig»KeHb

Tema 4.1. 3apaya HeniHiHOro NporpamyBaHHA. YMOBHUIM eKCTPeEMYM Knacu4yHoi Teopii. MeToa MHOXKHUKIB
NarpaHka. 3agaya onyknoro nporpamyBaHHA. pado-aHaNiTUYHKUI PO3B’A30K Y NPOCTOPI ABOX 3MIHHMX.
HeobxigHi Ta AOCTaTHi yMOBM ONTMMANbHOCTI B 3aAadvi OnykAoro nporpamysaHHA. Teopema KyHa-
TakKepa. 3agaya KBagpaTUMUHOro nporpamyBaHHA. pagieHTHi meTogu. MeTtog wTpadHUX PYHKLIN.
MaTemaTnuHi moaeni ynpasniHHA 3anacamu. YnpaBaiHHA OAHOHOMEHKAATYPHUMM 3anacamm. CTaTUyHa
MOZe/1b YNPaB/iHHA 6araTOHOMeHKNAaTyPHUMM 3anacamun. EnemeHTn Teopii irop. OCHOBHI NOHATTA Teopil
irop. Knacudikauia mogenen irop. Moageni guHamiyHOro nporpamyBaHHA. 3arasibHa NOCTaHOBKAa 3adadi
OVMHAMIYHOTO  MporpamysBaHHA. MpMHUMN  ONTMMANbHOCTI  Ta  CTPYKTypa piBHAHHA  benmaHa.

MaTtemaTnyHe MoAeNtoBaHHA NPOLLECIB MacoBOro 06cnyroByBaHHS.

4. HaBuanbHi matepianu Ta pecypcu

basosa nitepartypa

1. YnbaHueHko O.B. [ocnigkeHHs onepauii B ekoHomiui: MigpyyHnk . — Cymu: BuaaBHMUTBO
"[oskinna", 2010. —594 c. ISBN 978-966-8078-90-3

2. Joseph J. Moder, Salah E. Elmaghraby. (1978). Handbook of Operations Research Foundations and
Fundamentals. Van Nostrand Reinhold Company. 1978. 711 p.

3. baptiw M. A., Oyasanuii |. M. b 26 ISBN ISBN docnigxkeHHa onepauit. YactnHa 1. JliHinHi moaeni:
Migpy4YHUK. - J1biB: BuaasHmnunin ueHTp JIHY imeHi IBaHa ®paHka, 2007. - 168 c.

4. Baptiw M. Al. b 26 JocnigKeHHa onepauiid. YacTuHa 4 : HeniHiliHe nporpamyBaHHA : Nigpy4HnK / M. f.
Baprtiw, I. M. OyazaHuii. — Nlbsis : JIHY im. IBaHa ®paHka, 2011. - 208 c. ISBN 966-613-496-9 ISBN 978-
966-613-854-8

5. KatpeHko A.B. JocnigxeHHa onepauin: MigpyvHuK. — Jlbsis: MarHonis MNatoc, 2009.— 352c.

6. O. M. AlubKo, H0.A. TomKa Jocnia)keHHs onepalit Ta Teopis irop. HaB4aNbHO METOANYHUIA NOCIOHUK./
0. M. Aupko, K0.A. TomKa. — YepHisui: TexHoapyk, 2023.-392 c.

7. Mpo 3aTBepAMKeHHs CTaHAapPTYy BULLOI OCBITU 3i cneuianbHOCTi 122 Komn'toTepHi HayKM A/1a TPeTboro



(ocBiTHbO-HayKoBOro) piBHA BUWOI ocBiTM. Hakazs MOHYKpaiHm No 394 Big 28.04.2022 p. 122-
Kompyuterni_nauky-dok_fil_394-28 04 _.pdf.

. Mpo 3aTBepAKeHHA CTaHAAPTY BMLOI OCBITM 3i cneuianbHOCTi 122 Komn'toTepHi HayKuM Ana apyroro

(marictepcbkoro) piBHA BMWOi ocBit. Hakaz3 MOHYKpainm Ne 393 Big 28.04.2022 p.
122-Kompyuterni.nauky-mahistr.393-28.04.22.pdf

2. JopatkoBa nitepatypa

. NaBpos €. A. MaTemaTu4Hi MeToaM A0CNiAKeHHA onepaLii : nigpydHuK / €. A. Naspos, /1. M. NepxyH,

B. B. LLeHgpuK Ta iH. — Cymun : CymCbKMI aepKaBHMM yHiBepcuTeT, 2017. — 212 c. ISBN 978-966-657-
730-9

. Kirenb B.P. EnemeHTH AiHiHOTO, LiN04YNCA0BOrO NiHIMHOIO, HENIHIMHOro NporpamyBaHHsA: HaB4anbHUi

nocibHuk/ B.P.Kirensb. - K: 1ICA0, 1995.

. JocnigxeHHA onepaujii B eKoHOoMiLi : nigpyyHuK / 3a pea. O.1. YepHaka. Mukonais : MHAY, 2020. 397

c.
rnywnk M.M., TenecHnupka H.M. JochniaskeHHs onepauiin : HaB4aNbHUIA NOCIOHMK. JIbBiB : «HOBWUIA
cBiT-2000», 2019. 368 c.

HaByanbHUiIA KOHTEHT

5. MeToauKa onaHyBaHHA HaBYaNAbHOI AUCUMNNIHU(OCBITHBOrO KOMMNOHEHTA)

NeKuinHi 3aHATTA

No

JeKIii 3aco0iB, MOCUJIaHHS Ha JiTepaTypy Ta 3aBnanns Ha CPC) ayJ1.TOJIUH

HasBa Temu nexii Ta nepenik OCHOBHUX MUTaHb (MEPeiK TUIaKTHIHUX Kinexicts

Po3gin 1. NpepgmeT, 06'eKT, 3aBAaHHA, 3a4a4a i MeTOA00riYHi OCHOBM
ANCUMNAIHN.

Jlekyia.1. Icmopia po3zsumky ducyunainu «JocnidxceHHA onepayili».
CymHicmo i 0CHOBHI XapakmepucmuKu onepauyiliHux 0ocni0MceHsb.
JudakmuyHi mamepianu: npezeHmauis Power Point, mamepiasu 2
AeKYiliHo2o ma npakmu4HuUx 3aHame, kommn’tomep, ZOOM.
Jlimepamypa:

Po3gin 2. HaykoBui meToa, Knacu onepauifHMX 3aBAaHb Ta acnekTu
OpraHi3auinHoro ynpasnaiHHs.

Jlekyin 2. Haykosuii memod e onepauyiliHux 00CnioxceHHsX.
Knacu onepauyiliHux 3a80aHb. Acnekmu onepay,iliHo2o ynpassiHHA.
JludakmuyHi mamepianu: npeseHmauis Power Point, mamepiasu 2

AeKyiliHo2o ma npakmu4HuUx 3aHame, komn’tomep, ZOOM.
Jlimepamypa:

Po3gin 3. BupiweHHA 3aaa4 onepauinHUX A0CNiAXKEHb MeTog4aMu
NiHiMHOrO NporpamyBaHHA.



https://mon.gov.ua/static-objects/mon/sites/1/vishcha-osvita/zatverdzeni%20standarty/2022/04/28/122-Kompyuterni.nauky-mahistr.393-28.04.22.pdf

Jlekyia 3. Memodu niriliH020 Npo2pamyeaHHA Npu eupiweHHi 3a0a4

onepayiliHux 00cnioxceHb
lMpuKknadu 3a0a4 oNMUManbHO20 NAAHY8AHHA 8upobHUymMea. Popmu
3anucy 3a0a4i niHiliIHo20 Npo2pamys8aHHA. [eomempuvyHe MayMmayeHHA
3a0ay4i niHilIHo20 npo2pamysaHHA. [loHAMmMA onopHo20 naaHy. CuMmnaeKkc
memo0. CripaxceHi 3a0ayi niHiliHo2o npoepamysaHHA. TpaHcnopmHa
3a0ay4a. 3a0ayi po3nodiny nepwio2o muny. 3a0a4i po3nodiny Opy2o020
muny. 36anaHcoeaHi ma He3baanaHCo8aAHI Modesni MpaHcnopmHoi 3a0a4i

AudakmuyHi mamepianu: npezeHmauis Power Point, mamepiasu

AeKyiliHo2o ma npakmuy4yHuUx 3aHaAmMs, komn’romep, ZOOM.

Jlimepamypa:

Po3gin 4. Metoau HeniHiHOroO nNporpamyBaHHA, Teopii irop, AUHaAMIYHOro
nporpamyBaHHA NpPU BUpPiLLEeHHI 33434 onepauiiiHuX A4ocnigeHb

Jlekyia 4. MemoOu supiweHHA 3a0a4 HeAiHiliHo20 NPo2pamy8aHHsA

3adaui yinovucesnbHo2o0 ma GUCKPemMHoe20 npozpamysaHHs. Kopomkuli 02ns0
OCHOBHUX 3aca0 Memo0i8 pP0o38°A3aHHA 30004 YinoYucesnbHo20 AiHiliHO20
npoz2pamysaHHa. Memod 8iOmuHaHHA (Memod P. [omopi) y po3e’a3aHHiI
3a0a4 yino4ucnosozo npozpamysaHHa. Memood po3zanyieHs i mexc. 3a0aua
HesiHiIHo20 NPOo2PAMYBAHHA. YMOBHUU eKcmpeMyM KaAacuvyHoi meopi.
Memoo mHoxcHUKie JlazpaHia. 3a0a4a oryKsa020 rnpo2pamysaHHs. pago-
aHanimuyHul po36’A30K y npocmopi 080x 3MiHHUX. HeobxiOHi ma docmamHi
YMOBU ONMUMGAsIbHOCMI 8 300a4i OnyKn020 npozpamysaHHs. Teopema KyHa-
Takkepa. 3a0aya Keaopamu4yHO20 MpoepamysaHHA. [padieHmHi memodu.
Memoo wmpagpHux ¢yHKYil. Mamemamuy4Hi modesni ynpasniHHA 3anacamul.
YnpaeniHHA OOHOHOMeHKAamypHUMU  3anacamu. Cmamu4Ha Moodesb
ynpaeniHHA 6a2amoHoMeHKaamypHUMU 3anacamu. EanemeHmu meopii i2op.
OcHosHi noHammsa meopii i2cop. Knacugikayia modeneli icop. Moodeni
OUHAMIYHO20 MPO2PAMYBAHHA. 3020/6HA MOCMAHOBKA 3a0a4i OUHAMIYHO20
rnpoepamysaHHs. lIpuHyUn onNMuUMasabHOCMi mMa CMPYKmMypa pieHAHHA
benmaHa. MamemamuyHe MOOest08aHHSA npoyecis Macoso2o

06c1y208Y8aHHA.

AudakmuyHi mamepianu: npezeHmauis Power Point, mamepiasu

AeKYiliHo2o ma npakmu4HuUx 3aHamMe, kommn’tomep, ZOOM.

Jlimepamypa:

Pasom

10

MpakTUUHi 3aHATTA

Ha3Bsa npaKTuuHoi pobotu

Kinbkictb
aya. roauvH

Ilpakmuuna poéoma 1. 3a0a4i onmMuUmMasnbHO20 NAAHYBAHHA 8UPObHUYMEa
Ha ocHosi Memo0i8 niHiliIH020 NPo2PaAMYB8AHHA

2




Jlimepamypa:

2 Ilpakmuuna poooma 2. TpaHcnopmHa 3a0a4a AiHIlIHO20 NMPO2PAMYBAHHA 2
3aoaui yinouucenbHoco ma OUCKPemHO20 NPOSPAM)BAHHSL
Jlimepamypa:
3 | IIpakmuuna poooma 3. 3adaui ma memoou HenNiHilIHO20 NPoepamy8aHHs. 2
MKP.
Jlimepamypa:
4 | Ilpakmuuna poooma 4. Cucmemnuii nioxio 0o ¢opmysanHs HAGUANbHO20 2
niawny (cunadycy) oucyuniinu. 3aik.
Jlimepamypa:
Pasom 8
6. CamocriiHa poboTa acnipaHTa
. - Kinbkictb
Ne Ha3Bu Tem i NnUTaHDb, W0 BUHOCUTLCA HA CAMOCTIMHE onpauloBaHHA Ta NOCUNAHHA roaMH
3/n Ha HaBYa/bHy NiTepatypy
CPC
1 MaTtemaTnyHa Mopgenb onepaudii. 3arasbHa MNOCTAaHOBKA 3adadi  [OCAIAXKEeHHA a
onepaui. Knacuoikauis moaenen i metoais A0CAiAKEHHA onepaLii.
2 MpuKknagn 3apay, AKI BUPIWYIOTbCA MeTodaMM AOCAIAXKEHHA onepauin. 3agaya 6
NAaHyBaHHA BUPOOHMUTBA i ii MaTemaTMyHa modenb.
BUMKOpUCTAHHA 3a4ay  AiHIMHOrO MNpPOrpamyBaHHA Ta LINOYMCENbHUX 33aday Yy
3 NNaHyBaHHi W KepyBaHHI BUPOBHMUTBOM | IXHA mMaTemaTuyHa MNOCTaHOBKa. 12
MigrotoBKa 40 MOAY/1bHOT KOHTPOJIbHOI POBOTH.
KnacuyuHi rpagieHTHI meToan ONTMMI3aL,ii 3a4a4 HeniHiMHOro nporpamyBaHHa. MeTog,
HEeBMU3HAYEHMX MHOXHMUKIB JlarpaHrKa Ta iXx eKOHOMIYHa iHTepnpeTauia. MeTopa
4 | HanwsKuALworo cnycky. MeTtoz cnonyvyeHunx rpagieHTis ®netyepa-Pusca. Metog 20
NasuaoHa-Pnetyepa-Mayena (APMN|). MeToam BUNaAKOBOro NOLLUYKY 3 NiHIMHOW ¢
HeNiHIMHO TakTUKamu. NiaroToBKa A0 3aAiKy.
Pasom 42

CamocTinHa poboTa CKNAJAETLCA 3:

NiAroTOBKM 10 ayAUTOPHUX 3aHATL (NEKLil Ta NPaKTUK),
BUKOHAHHA 3aBAaHb, HaBeAeHMNX B MaTepiasiax NeKkuii,
BUKOHAHHA KOHTPObHUX POOIT.

MeToau4Hi pekoMeHaamii
“ CneuianbHi po3ginu AocnigeHHa onepawiin

”

HasyanbHa gucumnaiHa

€ BubipKkosoto

AMCUMNNIHO UMKAY 3arafibHOi MiArOTOBKW B cUCTEMi NiaroToBKM 3400yBayiB BULLOI OCBITU TPETLOrO
(ocBiTHBO-HayKOBOrO) piBHA AOKTOP dinocodii cneuianbHocTi 122 Komn'toTepHi HayKu.
MpeameTom BMBYEHHA AUCUMNAIHM € Cy4vacHi nigxogu [0 CTBOPEHHA MOAeNen NpPOLECiB B
cuctemax Ta 06’eKTax Ha OCHOBI CMCTEMHOrO nNigxoAy, WO € OCHOBHOK OMepauiMHMX AOCNiAXKeHb.




HaByanbHM maTepian AMCUMNAIHM CKNAAAETbCA 3 OAHOrO KpeauTHoro moaynsa: “ CneuianbHi po3ginu
AOoCniaKeHHA onepauin ”.

Moaynb Mae 3a MeTy: BUBUYEHHSA, 3aCBOEHHS Ta HabyTTa AOCBiAY BMKOPUCTAHHA pAAYy Cy4acHMX
niaxoA4iB A0 CTBOpPeHHA ebeKTUBHUX MOoAeNielt NpoLeciB B cMCTeMax Ta 06’€KTax Ha OCHOBI CUCTEMHOrO
nigxoay.

Ocob6mnBOCTI BUBYEHHA MaTepiany AUCLMUNAIHWM NONATAOTb Y HACTYNMHOMY:

- BUHECEHHA Ha NeKUii NUTaHb, WO Aal0Tb LiNiCHE yABAEHHA Npo npeameT BMBYEHHA, a TAKOX
po3rnsg 3acobis po3B'a3yBaHHA HalbiNbl CKNaaHUX (NpobiemHuMX) 3a4ay;

- METOK NMPAKTUYHMX 3aHATb € YAO0CKOHANEHHA NPAKTUYHUX HABMYOK Y BUKOPUCTAHHI pagy Bigommx
MeToAiB Ta HabyTTA Aocsigy 3 NobyaoBu mogenen Ha OCHOBI CUCTEMHOTO Niaxoay;

- B XO0A4i camocCTilMHOi pobOoTU acnipaHTM BMKOHYIOTb 3aBAaHHA LWOAO 3aKPiNJIeHHSA 3HaHb,
OTPMMAHMX HaA 3aHATTAX, a TaKOX CaMOCTIMHO BiANPaLbOBYIOTb MUTaHHA, WO noTpebyrTb
iHaMBIAyanbHOT nornnbaeHoi NpopobKu.

Y Xxo4i HaBYaNbHUX 3aHATb BUKOPUCTOBYIOTLCA HACTYMHI METOAM HABYAHHA: YCHE BMKNAAAHHA
MmaTepiany; obrosopeHHs y4boBoro matepiany, npakTMyHa poboTa B Knaci Ta Ha MEOM, camocTiitHa
pob6oTa. MNpobaeMHicTb NPAKTUYHMX 3aHATL i3 3acTocyBaHHAM MEOM [0CAraeTbca WAAXOM NOCTaHOBKMU
3aBAaHb, BUPIWLEHHA AKUX BMMAra€e TBOPYOro 3aCTOCYyBaHHA 3HaHb | BMiHb, OTPMMAHMUX Ha IHLIKUX
3aHATTAX.

Y avcumnnini nepenbavyaeTbca BUKOPUCTAHHA TEXHIYHMX 3acobiB HaBYaHHA, AKi 3aCTOCOBYHOTHCA
ANA  AeMOHCTpauiil HaoYHUX AUAAKTUYHMX MaTepianiB, OMNepaTUBHOrO BiAOOParKeHHA anropuTmis,
nNporpam, Ma/itoHKiB Ta popMy, WO 3HAYHO 3a0LWAAKYE YaC BUKNaAaua.

OCHOBHI BUAW KOHTPOJIIO, AKi 3aCTOCOBYHOTHCA B NPOLLECi BUBYEHHA AUCUUNAIHM:

- MOTOYHWIN KOHTPOb;

- NiACYMKOBUWI KOHTPOb.

MOTOYHWUIA KOHTPO/Ib PiBHA | AKOCTI 3HAHb, HAaBMYOK Ta BMiHb 3iMCHIOETLCA NPU NPOBEAEHHI BCiX
BUAiIB 3aHATb. BiH cTUMy/I0E cMcTeMaTMYHY pobOTY acnipaHTiB Had MmaTepia/iom HaBYa/IbHOT ANCUMNAIHK
Ta 3abe3neyye MOro cBoevYacHe 3aCBOEHHA i 3aKPINIEHHSA Y KOXKHIN Temi.

OCHOBHI BUAW NOTOYHOIO KOHTPOIO:

- MoAy/ibHa KOHTPO/iIbHa poboTa.

MiacyMKoBUI KOHTPOb MO ANCUUNAIHI NpeacTaBAEHMI 3a0iKoMm Yy 5-Mmy cemecTpi.

OUiHKM 33 BMKOHAHHA 3aBAaHb MOTOYHOrO Ta MiACYMKOBOrO KOHTPO/O BUCTAaBAAKTLCA 3riAHO 3
NONOKEHHAM MPO PEUTUHTOBY CUCTEMY OL,iHIOBAHHA.

BuKnagaHHA HaBYaNbHOI ANCUMNNIHM Ta caMoCTiMHA poboTa acnipaHTiB 6a3yeTbca Ha maTtepiani
HaBeAEeHMX HaBYa/IbHUX NOCIOHUKIB.

MoniTnKa Ta KOHTPO/Ib

7. MoniTKa HaB4YanbHOI AUCLUNANIHU (OCBITHBOrO KOMMNOHEHTA)

dopmm opraHisauii 0CBITHbOro NpoLecy, BUAM HaBYaIbHUX 3aHATb | OLLIHIOBAHHA pPe3ynbTaTiB HaBYaHHA
pernameHTytoTbcA MonoxeHHAM NPO opraHisauito ocsiTHboro npouecy B IMME imeHi I'.€. Nyxosa HAH
YKpaiHu.

MoniTuKa BUCTaBNEHHA OLIHOK: KOXHa OLiHKa BUCTaBASETbCA BiANOBIAHO A0 po3pobaeHux Ta
3a3ganerigb OronoWweHNX BUKAagavyem Kputepiis.



Monitnka akagemiyHoOi NoBeAiHKKU Ta f06poUecHOCTI: KOHPNIKTHI CUTyaLii MatoTb BiAKPUTO
06roBoptoBaTUCL, HEO6XiAHO BYTM B3AEMHO TONEPAHTHMM, MOBAXKATU AYMKY iHWOro. MaariaT Ta iHWi
dopmun HevecHoi poboTH HenpunycTumi. MoaynbHY KOHTPOAbHY POBOTY acnipaHT Ma€e BUKOHATH
CaMOCTIMHO i3 BUKOPUCTAHHAM PEeKOMEHA0BAHOI NiTepaTypu 1 OTPUMAHMX 3HAHb Ta HaBUYOK.
Heponyctumi nigKkasku i cnncyBaHHA.

Hopmu akagemiuHOoi eTUKKU: ANCLMNNIHOBAHICTb; AOTPMMaHHA cybopAMHaLLii; YECHICTb;
BiANOBiganbHicTb; poboTa 3 BigKkNto4eHMMM MobinbHUMK TenedoHamu. MoBara oAMH 40 OA4HOrO AA€
MOXK/INBICTb ePEKTUBHILLE A0CATAaTU NOCTaBAEHUX pe3ynbTaTiB. g Yac NeKuinHNX, NPaKTUYHUX 3aHATb
Ta 06roBopeHHA 3aBaaHb MKP acnipaHTK MOXyTb BUKOPUCTOBYBATM HOYTOYKM, CMAapTOOHM, NNaHLIETH
4YM KOMN'tOTEPU Ta KOPUCTYBATUCA MaTepiasamm NeKLUin, 3aBY4acHO HaZaHUX BUKNagavyem. AKLLO HOYTOYK
4y TenepOH BUKOPUCTOBYETLCA AN1A ayAio- UM Bigeo3sanucy, HeobxigHo 3a3aanerigb oTpMMaTu 403BiN
BUKNagaya.

[JoTpuMmaHHA aKagemiyHoi A06pPOUYECHOCTI CTYAEHTIB i1 BUKNAAaUiB pernameHTYETbCA MONOXKEHHAM
npo opraxisauito ocsiTHboro npouecy B INME imeHi I'.€. MyxoBa HAH YKpaiHu

8. Buau KOHTPO/IIO Ta PEUTUHIOBA CUCTEMa OLiHIOBAHHA pe3yabTaTiB HaByaHHA (PCO)

MomoyHuli KOHMPOb: EKCNPEC-ONUTYBaHHA, ONUTYBAHHA 33 TemMoto 3aHATTA, MKP.

KaneHoapHuli KOHMpPOb: NPOBAAUTLCA Pa3 Ha CEMECTP AK MOHITOPUHI MOTOYHOrO CTaHy BMKOHAHHA
BUMOT cunabycy.

Cemecmpogulli KOHMPOnb: 3aNiK

Ymosu donycKy 0o cemecmposo20 KOHMpPOsH0: CEMECTPOBUIN peUTHHT He meHwe 30 b6anis.

PenTuHr acnipaHTa 3 KpeauTHoro moayna “ CneujianbHi po3ainu gocnigxeHHa onepauin ”
CKNlafaeTbeA 3 6ani., WO BiH OTPUMYE 3a:

1) signosigi Ha 3aHATTAX;
2) MOAYNbHY KOHTPO/IbHY pobOTY;
Cuctema penTUHroBux (Barosux) 6anis Ta KpUTepii oLiHIOBAHHSA

1. Bignosigi Ha NeKuinHNX 3aHATTAX.
Barosuit 6an — 20.
MaKcumanbHa KinbkicTb 6aniB Ha Bcix 3aHATTAX gopisHioe 20 6anis x 1 Bign. = 20 banis.

KpuTtepii ouiHlOBaHHA banu

AcnipaHT Nokasas rnnMboke 3HaHHA NpeaMeTy, MOBHO i YiTKO BiZNOBIB
Ha NUTaHHA B 06'eMi Nporpamm, NPaBuIbHO i aKypaTHO 0poOpPMMB 15-90
Bi4NOBiAb, MOKa3aB 34aTHICTb Bi/IbHO 3aCTOCOBYBATM CBOi TEOPETUYHI

3HaHHA B PO3B'A3KY 3a4au.

OUuiHKa 3HUXKYETbCA, KONW:

- BUKOHAHO BCi nepenivyeHi BULLe BUMOIK, ane no AeAKMM NOKasHUKam
MaoTb Micue HefoMiKM HENPUHLMNOBOIO XapaKTepy,

- Bignosiab 3arasiom € NpPaBU/IbHOO, asie HENOBHOIO, 8-14
- NPaKTUYHI 3aBAAHHA BUKOHAHI HETOYHO,

- byna notpibHa gonomora BUKNAZaua y BUrALI NONPaBOK Ta
0043aTKOBUX MUTaHb,




- BignoBiab 0popMaeHO HeOXalHO.

OUuiHKa 3HMXKYETbCA, KONM NPU BUKOHAHHI 3aBAAHHA MalOTb MicLie 1.7
HeA0/1iKM NPUHLMMNOBOrO XapaKrepy.

B iHWKX BMNaaKax 0

2. MoaynbHWN KOHTPOb.

Barosuit 6an —40. MakcumanbHa Kinbkictb 6anis gopisHtoe: 40 6anis x 1 = 40 6anis.

MKP Bkntoyae 3aBgaHHA 3 GOpPMyBaHHA 3a4advi NiHIMHOIO NPOrpamyBaHHA MPO BUKOPUCTAHHA
CUPOBMHM Ta NOLWYK i LiIO4MCENbHOTO pilleHHA rpadiyHMM MeTo40M. 3aBAaHHA OLHIOETLCA BiANOBIAHO
[0 HaBeAeHUX HUXKYe KpuTepiis

KpuTepii ouyiHiOBaHHA AnA 3aBgaHb 1, 2, 3 banun
3aBAaHHA BUKOHAHO 6e3 3ayBaXKeHb. 40
JonyleHa HETOYHICTb HECYTTEBOIO XapaKTepy. 26-39
JonyuieHa HeTOYHICcTb (HeTOYHOCTI), abo Npu NpaBUAbLHOMY XoA4,
pilleHHA NPAaKTUYHO BUKOHAHEe 3aBAaHHA He 3aKiH4YeHO. 13-25
Mpwu piweHHi gonyweHo NOMUIKU NPUHLMNOBOIO XapaKTepy. 1-12
ANTOPUTM BUPiLLEHHA 3aBAaHHA HENpPaBUAbHWUI, abo pilleHHs BifICYTHE. 0

MaKcumanbHUM PernTUHT 3a cemecTp cknagae 60 banis.

Po3paxyHOK LKA PENTUHTY:

Cyma Barosux 6aniB KOHTPOJIbHUX 3aX0A4iB NPOTArOM CEMECTPY CKNALAE:

rc=20+40 =60 b6anis.

CknapgoBa WKanu 3a BignoBiab Ha 3aniky gopisHioe 40 % Big RD .

PenTnHroBa WwkKana 3 AUCUMNAIHN CKNA[aE:

RD =rc+rE =60+ 40 =100 6anis.

HeobxiaHOO YyMOBOIO [0NYCKY A0 3aNiKy €:

- cTapToBUiM penTuHr (Rc ) He meHwe 50 % Big Rc, To6T0 30 6anis.

KpuTepii ouiHiOBaHHA CEMeCTPOBMX KOHTPOJIbHUX 3aX0AiB

MiaCyMKOBWUIA KOHTPOIb MO MOAY/H0 NpeAcTaBAeHMIA 3aniKom. 3aniK NpoBoAUTbLCA B GOpMi yCHOI abo
NMCbMOBOI BigNOBiAi Ha ABa NMUTAHHA 3 BU3HAYEHOro nepeniky. 3HaHHA acnipaHTiB OLIHIOKOTLCA NO
cuctemi: “BigmiHHo”, “Oyke nobpe”, “Nobpe”, “3apoBinbHo”, “AocTtaTHbo”, “He3anoBinbHO” i3
HACTynHMM nepepaxyBaHHAM B 6anm PCO 3rigHo Tabaumui:

KpuTtepii ouiHlOBaHHA rE

OujiHKa “BigmiHHO” cTaBMTbCA acnipaHTy, AKMI NOKa3as ranboke
3HAHHA NpeAMeTy, MOBHO i YiTKO Bi4NOBIB HAa NMTAaHHA B 06'eMmi 38 ... 40
nporpamu, NPaBU/bHO i aKypaTHO 0popMMB BiANOBIAb.

OuiHka “Oy»ke nobpe” ctaBUTbCA Y TOMY BUNAAKY, KON
BMMNOBHEHO BCi NepeniyeHi BMLLLE BUMOTU, afie NO AeAKNX

. . . 34 .. 37
NMOKa3HMKax MakoTb MiCLLle HECYTTEBI HEAONIKM HENPUHLUNOBOrO
Xapakrepy.
OuiHka “Nobpe” cTaBUTbCA Yy TOMY BUNAAKY, KOAM BiANoBiab 31 . 33

3araziom € npaBunabHOWO, ase nNo paay NOKA3HMKIB MatoTb MiCLI,e




HeAO0NIKU HENMPUHLUMNOBOIO XapaKTepy.

OuiHKa “3a40BiNbHO” CTAaBUTLCA, KOK BiANOBIAb 3arasiom €
NPaBUAbHOLO | N0 AEAKMX MOKA3HMKAX MatoTb MicLLe HeA0MiKK 27 ... 30
NPUHLUMNOBOrO XapaKTepy

OuiHKa “[ocTaTHbO” CTaBUTbCA, KON 3araiom NPaBUIbHO
OXapaKTepM30BaHO CyTb 3aBAaHHSA, ane crnocib 1Noro BUPiLLEeHHS

25 ... 26
npeacTaB/eHO YacTKOBO, Ta MO AeAKMX NOKAa3HUKaxX MatoTb
MicLe HeAoNiKU NPUHLMNOBOrO XapaKTepy
B iHLWMX BMNaKax cTaBUTbCs OLiHKa “He3aaoBinbHO” rE <25

[na oTpMMaHHA acnipaHTOM BiANOBIAHUX OLHOK 32 YHIBEPCUMTETCbKOIO LWKANIOK MOro PEMTUHIOBA
ouiHKa RD nepeBoanTbCA 3rigHO 3 Tabauueto:

Tabnnuga BignoBiaHOCTI pelTUHroBmnx 6aniB OLiHKam 3a LKanoto:

Kinekicmeo 6anie OyiHka
100-95 BiamiHHO
94-85 [yxe pobpe
84-75 Oobpe
74-65 3a[0BiNbHO
64-60 JocTaTtHbo
MeHwe 60 He3apoBinbHO
He BUKOHaHi ymoBM A0NYCKY He ponyweHo

9. [OopatKosa iHpopmauifa 3 aucumnaiHy (0CBiTHBOro KOMMNOHEHTA)
Cnucok numaHs ma munosux 3a0a4 3 oucyunaiHu «CneyianbHi po30inu 00cnioxceHHsa onepauil».

CNUCOK NUTaHb, WO BUHOCATLCA HA 3aiK 3 gucunnaiim «CneuianbHi po3ginu gocnigxeHHA
onepauin».

CyYTHICTb | OCHOBHI XapaKTePUCTUKK onepaLiMHUX AOCNiAKEHD.
CucteMHMI Niaxin B onepauinHUX A0CNIAKEHHAX.
CyTHiCTb HayKOBOro mMeToAy onepauinHUX A0CNiAXKEeHb.
Knacu onepauiiHnx 3asaaHb.
MpuKnagm 3agay oNTUMANIbHOrO NAaHyBAHHA BUPOOHMLTBA
®opmu 3anmcy 3a4a4i NiHIMHOro NporpamyBaHHA
FeomeTpuyHe TAYMayYeHHA 3a4a4i NiHIMHOro NPOrpamyBaHHS.
CMmnneKkc meTog, BUPiWEHHSA 3a4a4i NiHIMHOro NporpamyBaHHA. NOHATTA ONOPHOro NAaHy.
CnpsaKeHi 3a4avi NiHIMHOrO NporpamyBaHHA.
. TpaHCNOpTHA 33434a NiHIMHOro NporpamyBaHHA. 3a4a4i po3noainy nepworo Tuny.
. TpaHCNoOpTHa 3a4a4a NiHIMHOro NporpamyBaHHA. 3aga4i po3noginy Apyroro Tuny.
. 36anaHcoBaHi Ta He3b6anaHCOBaHi MoAgeni TPAHCNOPTHOI 3a4a4i.
. OCHOBHiI 3acagm meToAiB PO3B’A3aHHA 33434 Li/I0MMCENBHOIO NiHIMHOIO NPOrpamyBaHHA.
. MeTtop BiagTMHaHHA (MeToa P. Fomopi) y po3B’A3aHHi 3a4a4 LiNo4MCN0BOro NporpamyBaHHS.
. MeTopa po3rany»eHb i Mmex.
. 3aa4a HeNiHiIMHOro NporpamyBaHHA. YMOBHUIM eKCTpemym. MeTos MHOXKHMKIB JlarpaHxka
. 3aa4a onyKioro nporpamysaHHA. NpadoaHaNiTUYHMIA PO3B’A30K Y NPOCTOPI ABOX 3MiHHUX
. HeobxigHi Ta 4OCTaTHI yMOBM ONTMMANIbHOCTI B 3aZa4i ONYKN0ro nporpamyBaHHA. Teopema KyHa-
Takkepa
. 3a4a4a KBagpaTUYHOro NPOrpamyBaHHA

LWoOeNOUHWNE
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20.
21.
22.
23.

24,
25.
26.
27.

28.

lpagieHTHI meTOAM

MeTog, wrpadHnx GyHKLiM

MaTtemaTuyHi moaeni ynpasniHHA 3anacamu. YNpasiHHA O4HOHOMEHKIATYPHUMM 3anacamm
MaTtemaTuyHi moaeni ynpasniHHA 3anacamun. CTaTuyHa moaenb ynpasiHHA
H6araTOHOMeHKNATypPHUMM 3anacamm

OcCHOBHI NOHATTA Teopii irop

Knacuoikauis mogeneit irop

3arasbHa NOCTaHOBKA 3a43a4i AMHAMIYHOro NporpamyBaHHA

Mogeni guHamivyHOro nporpamysaHHA. MPUHLMNA ONTUMANbHOCTI Ta CTPYKTYPA PIBHAHHA
benmaHa

MaTemaTnuyHe MoAeNtoBaHHA NPOLLECiB MacoBOro 06cnyrosyBaHHA

Po6ouy nporpamy HaBuYanbHOI gucuMnaiHu (cunabyc):

CknapeHo 3aBsigysau Biaginy, A.T.H., npod., BUHHMYYK CTenaH AmuTpoBuny

3aTtBeppaKeHo BueHoto pagoto IMME im. I'.€. Myxosa HAH YkpaiHu (npotokon Ne 15 Big 27.11.2025 p.)
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