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KOMM'IOTEPHE MOAE/NIOBAHHA B CUCTEMI NIATOTOBKM CNELIANICTIB MOPCbKOI FANY3I

AHOTALIA

Cmamms npuceaYeHa MoXUBOCMAM (hoPMyBaHHSA NpogeciliHoi KomnemeHMHocMi KypcaHmie MopcbKux 3aKkaadie suwjoi oceimu 3acobamu
iHpopmayiliHux mexHonoeili 3 3acMocysaHHAM KOMM'tomepHo20 MoOento8aHHsA. [1i0 Yyac sus4yeHHa mamepiany OucyunaiHu
IHghopmayiliHi mexHonoeii 015 NposedeHHA KOMM'tomepHo20 MOOeMtOBAHHA MPU PO38°A3yB8AHHI MPUKAAOHUX 3a0a4 KypcaHmu
8UKOPUCMO8BYIOMb 064UCA08AAbHI MA 2pagpiyHi Mmoxcausocmi mabauyHozo npoyecopy MS Excel. B cmammi posaaaHymuli
npoyec po3e’a3ysaHHA 3a0a4i 0NMUMAIbHO20 308GHMAXEHHS 30MKHYMO20 MPOCMOpPY 8aHMAXeM Pi3HOI hopmu ma po3mipy.

®opmynioeaHHA npobnemu. CmeopeHHA Mooesi mexHon02i4Ho20 npoyecy nepedbavae ssedeHHA crnocobie 8UMIPHOBAHHA B8XiIOHUX OaHUX,
npoyedyp ix 0bpobKu, BU3HAYEHHA BUXIOHUX B8eAUMUH MA AHAAI3Yy OMPUMAHUX pilleHb. 3a 00rMomoeoto yHKYioHany
mabau4Ho20 Npoyecopy ma 3a80AKU 80010 CIPOEKMOBAHUM MAabAUYAM, KyPCAHMU Maroms 3Mo2y He MisnbKu a8momMamu4Ho
ompumysamu po3e’asku 3ada4, a U eKcrepumeHmysamu ma aHanizyeamu 0aHi 048 npuliHAMMA 0cMamoYyHo20 PilueHHs.
Mpedmemom 0ocnidxeHHA € HOBIMHI KOHUenmyasbHi Mioxodu 00 BUKOPUCMAHHA KOMM'IOMepHO20 MOOento8aHHA 0
popmysaHHA npogpeciliHux KomnemeHuyid.

Mamepianu i memodu. B npoueci 00cniOnceHHs 8UKOPUCMOBY8AAUCL MAKi Memoou 00CAIOXEHHA, AK cucmemHull aHani3 HayKoeux i
MemoOuyHUX Oxepesn 3a MemMamuKor O00CAiIOXEHHA, aHani3 KomnemeHmHocmel 8 2any3esomy cmaHoapmi nid2omosKu
cneyianicmie MopcoKoi 2anysi, AKi opMyrombcsa 8HACAIOOK BUBYEHHA OUCYUNAIH, WO M068’A3aHI 3 [HopmayiliHumu
mexHos102iAMU, ma y3a2asbHeHHs iHgopmayii ujodo nocmaeneHoi npobaemu.

Pe3syabmamu. Ocobugicmio ybo20 A0CiOHeHHA € me, Wo NPOaHaNi308aGHO (hOPMYB8AHHA HE MIifbKU 302abHO-HAYKOBUX (MpedmemHux)
KomnemeHyil, wo € nepwovep2osum 3a80aHHAM Mi0 Yac sus4HeHHA mamepiany oucyunaiHu «IHgpopmayiliHi mexHonoeii», ane U
MoMcugicme npudinamu yeazy GopmMysaHHIO crieuyiansHux (npogpeciliHux) komnemeHuili 3a80sKu po3pobneril memoouui
BUKOPUCMAHHA KOMM'tomepHO20 MOOet08AHHA NMpuU Po38°A3y8aHHI MPUKAAOHUX 3a0aY.

BucHo8Ku rposedeHo20 00CAidHeHHA N0AA2al0Mb 8 HACMYMHOMY: 3080AKU BUKOPUCMAHHIO ariapamy mamemamu4Ho20 MOOeao8aHHA ma
GyHKYioHany mabau4yHo20 Mpoyecopa, Mu MAeEMo 3Mo2y Hacuyyeamu 3micm OucyunaiHu «IHgpopmauiliHi mexHonozii», aka

8UKAadaembcA 0418 KypcaHmis 1 Kypcy XepcoHCbKoi Oepx asHOi MopCbKoi akademii, npukaadHUMu, npogeciliHo-crpamosaHumu
3a0a4yamu.

KJ/TIO4YOBI CJ/IOBA: M00esno8aHHA, KOMM'lomepHe MOOest08aHHSA, eneKmpoHHi mabnauyi, MoOesto8aHHs MexHOs02iYHo20 npoyecy
(npuknadHi 3a0ayi, po3miweHHA aHmMaxcie)

BCTYN

MocraHoBKa npobnemu. MogenioBaHHA € OAHUM 3 BWAIB AIANBHOCTI NIOAMHWM Ta 3aliMa€ LEeHTpasbHe Mmicue B
[OCNiAKeHHi 06'eKTiB abo npouecis, 4,03BONAE OOFPYHTOBAHO NPUIMMATK PilIEHHSA, JOCNIAXKYBATU BUCYHYTI rinoTesu.

MepL Hix 34ilicHI0BaTU ByAb-AKY AiANbHICTb, NOTPIGHO YiTKO yABUTM cOBi BiANPABHMMA, KiHLEBUIN NYHKTU L€l AianbHOCTI
Ta etanu ii 34iliCHEHHA. BignpaBHMM MYHKTOM B MOAENIOBAHHI BMCTYNa€E MPOTOTUN, B AKOCTI AKOro 6epyTb icHytoumit abo
CNpoeKToBaHMIt 06'eKT, cnuctemy o6’eKTiB UM npouec (AbaypaxmaHosa, 2011).

KiHueBMM eTanom moAentoBaHHA BUCTYNAE MPUAHATTA pilleHHA. B MoAentoBaHHi Lie 03HaYaE, WO CTBOPIOETLCA HOBUIA
06’eKT ab0o 3MiHIOIOTbCA BNACTMBOCTI 06'€EKTIB, MOZENi AKUX A0CNiIAKYBaANCh, OTPUMYETBCA HOBA iHpOpMaLia Npo 06’eKkT abo
ONTUMI3yeTbCA Npouec. Mig Yac MoetoBaHHA YaCTO BUKOPUCTOBYIOTb NpoLeAypu abeTparyBaHHsA, iHOAI BAAOTLCA 40 npoueayp
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igeanisauii. 3a CBOEK CyTTHO MOZENIOBAHHSA i 3’ABMIOCA Ha OCHOBI MaTeMaTUYHUX MOHATb abcTparyBaHHA Ta igeanisauii. B
MaTemaTuui nig abcTparyBaHHAM PO3YMitOTb MPOLEC YABHOFO BUAINIEHHA OA4HOro abo KinbKOX BAAcTUBOCTEN 4YM BigHOCUMH
NpeAMETIB, AKi pO3rnaaanTbea K 0c06AnBO BaxkAMBI (TueHKo, 2008). CyTHICTb MaTeEMaTUYHOTO MOAENIOBAHHA NOIATAE B 3aMiHi
BMXiZHOrO 06'eKTa BIAMNOBIAHO MaTeMaTUYHOI MOAEIO | B E€KCNepuMMeHTyBaHHI 3 Helo Ha Komn'toTepi 3a 40ONOMOroto
ANropuTmis.

AKTyanbHiCTb AOCAiAKeHHA. [UTaHHAM BNPOBAAMKEHHA KOMMN'IOTEPHOrO MOAENOBAHHA B pamKax IT-aucumnnid
npuginanu yeary 3apyb6ixHi 11 BiTYM3HAHI cneujanict Maliep P.B., boukiH A.l.,, Mapkoeuy O.C., Pakos C.A., Tenauubkuit 1.0.,
Cemepikos C.0. OCHOBM YMCeNbHUX METOZAiB PO3B’A3yBaHHSA 3a4a4 onybnikoBaHi B HAYKOBUX Ta HaBYaibHMX NybaiKauifax BigoMmx
asTopis Hoffman J., ChapraS., })angaka M.l., Pamcbkoro t0.C., Tenaunybkoro |.O. Towo. CyyacHi 3acTocyBaHHA YNCENbHUX METOAIB
noB'A3aHi 3 BWKOPUCTAHHAM iHOOPMALIMHWUX TEXHONOri, TOMy AOCTaTHbO 6araTo HAYKOBLIB Yy AKOCTi KOmnN'loTepHOro
cepefoBula ANA MOAENOBaHHA Po3rnagatoTe TabanuHuii npouecop MS Excel (El-Gebeily, 2007). NMpobnemy onTtumisay,i
TEXHO/IOTIYHOrO NPOLLEeCY 3aBaHTAXKEHHSA CYAEeH Ta NUTAHHA PO3MILLLEHHA BAHTAXIB Y KOHTeMHepax po3rnaganu y cBoix poboTtax
LLinbaes A.l., Cokonos C.C. AHani3 npaub BULLE3a3HAYEHUX ABTOPIB CBIAYMUTb, WO MUTAHHA BUKOPUCTAHHA KOMMN IOTEPHOro
MOZENOBAHHA AK IHCTPYMEHTY A4/19 po3B’A3yBaHHA NPAKTUYHUX 32434 3a/IMWAETLCA aKTyabHO Npobaemoto.

Merta cTatTi. MeTo poboTH € BUKOPUCTAHHA METOAiB KOMN'IOTEPHOrO MOAENOBAHHS B CUCTEMI MirOTOBKM crewianicTis
MOPCbKOI ranysi.

METOAM AOC/IAMKEHHA

MpoBeLAeHO CUCTEMHMI aHaNi3 HAYKOBMX AMKEPEN LWOA0 MAaTEMATUYHOTO (KOMM' IOTEPHOI0) MOAE/IOBAHHA 3 TOUYKM 30pY
MOXAMBOCTI MOro 3acTocyBaHHA NpW PO3B’A3yBaHHI NPMKAAAHMX 33agad. Mpu [oCnigKeHHi BMKOPUCTOBYBAaAUCL MeToam
KOMMN'IOTEPHOrO MOAE/OBAHHA TEXHOMNOMYHOrO MpoLecy i3 3acTOCyBaHHAM OYHKLiOHANy €NeKTPOHHMX Tabauub And
MOAEN0BaHHA 3aBaHTaKeHHA KOHTENHePIB.

PE3Y/ZIbTATU AOCNIAXEHHA TA IX O6rOBOPEHHA

Bak/IMBMM KPOKOM Ha LWAAXY Ni3HAHHA € nepexif, Big AKICHO-ONUCOBMX METOAIB A0 MAaTEMATUYHUX abCTpaKLii. B AaHui
Yyac [OCNigKeHHA NpaKTMYHO byab-sKkux npouecis, byab To NpupogHi abo TEXHOOriYHI, BXXe He OOMENKYETbCA AKICHUMM
MipKyBaHHAMM, a Nnepeabayae NnobyaoBy MaTeMaTUYHOT Mogeni. ICHYE AeKinbKa BUAiB Knacudikauii mogeneit. AKwo mu byaemo
po3rnagaTv Knacudikauii 32 XapaKTePUCTUKOI 06'eKTa, TO OKPEMUM BUAOM € iHbopmaLinHi moaeni. BoHU npeactaBnsaoTb
cob6010 CYKYMHICTb creuialbHUM YMHOM NigibpaHnX BeANUYMH i iX KOHKPETHUX 3HauyeHb, AKi XapaKTepu3yoTb AO0CNiOKYBaHWUNA
06'ekT. Hanpuknag, iHbopmauiniHa moaenb BUPOoHbHUYOro npolecy - Le Habip napameTpis, AKi XapaKTepusyoTb MOro HaibinbLw
icToTHi BactuBocTi. 3a cnocobom peanizauii moaeni bysatoTb abcTpaKTHi abo maTepianbHi, e abcTpaKTHI Moaeni, B CBOO Yepry,
noainATbcA Ha BepbanbHi, MaTemaTnyHi i Komn'toTepHi. Komn'toTepHi mogeni — ue anroputm abo Komn'toTepHa nporpama, 3a
[,0MNOMOrOH0 AKOI MOXKHA, HANPWUKAAA, PO3B'A3aTH CUCTEMY /IOTIYHMX, anrebpaiuHunx abo gudepeHuianbHux piBHAHL (Boes, 2010).
3a A0NOMOro Cy4aCHUX KOMMN' IOTEPHMX NPOrPam CTaso MOMKAMBUM iMiTYBaHHA NOBEAiIHKMN AOCNIAXKYBAHUX CUCTEM CKNALHOTO
XapakTepy.

Mu 3ynMHMMOCb Ha BWKOPWUCTAHHI KOMM'IOTEPHUX MoOAeNel B HaBYaZIbHOMY MNpPOLECi MiArOTOBKM KYypPCaHTIB.
MaTtemaTuyHe MofentoBaHHA nepeabayvyae CTBOPEHHA aHANITUYHOTO OMWUCY TEXHOJ/IOTYHOrO MPOLECy, HanpWKAaa, y BUrnAAi
cuctem  anrebpaiyHmx, AudepeHUianbHUX, iHTEerpanbHUMX PiBHAHb abo noriyHMx ymoB. A8 [OCNIAKEHHA OTpPMMAHOT
MaTEMATUYHOT MoAeni MOXyTb OyTM BUKOPWUCTAHI aHanNiTUYHI Ta uymcenbHi metogn. OCTaHHIM Yacom uYucenbHi meToaum
peanisyloTbcA 3a LOMOMOrod KOMM'IOTEPHUX MPOrpam, TOMY KOMM'OTEPHI MOZeni MOXKHa po3riagaTM sAK PisHOBUA,
MaTeMaTUYHUX.

Mig Yac BUBYEHHA maTepiany gucumnniHm «IHGOPMALiMHI TeXHONOTIT» ANA NPOBEAEHHA KOMN'IOTEPHOr0 MOAE/tOBAHHSA
KYPCaHTU BUKOPUCTOBYIOTb 06YMCNIOBANBHI Ta rpadidHi moKAMBOCTI TabamyHoro npouecopy MS Excel. Po3rnsHemo ogHy 3 Takux
33434 «MoOento8aHHA PO3PAXYHKY MAKCUMAbHO20 308AHMAM(EHHA CyOHA», PO3B’A3yBaHHA AKOI NOBMHHO AaTu BiANOBIAb, SK
ONTMMAJIbHO PO3TALLYyBATU BAHTAX, W06 B 06MexkeHUI 06'em yBiliLLIa MaKCMMaibHa KiNlbKiCTb KOHTENHepiB, abo AK BMICTUTK B
Lel NpocTip HeobXigHyY KiNbKicTb KOHTelHepiB. PO3B’A3yBaHHA 3a4a4i CKNaAa€ETbCA 3 HACTYNHUX eTaniB:

1) noctaHOBKa 3aBAaHHA, ONWUC AOCAIAXKYBaHOI cUCTEMW, BUABNEHHA Ti KOMMOHEHTIB, iX B3aemoAji Ta OCHOBHMX
XapaKTepPUCTUK;

2) dopmanisauia ekcnepumeHTy, TO6TO CTBOPEHHA MaTeMaTUYHOI MoAeni, iKa Bigobparkae CyTHICTb AOCAIAMXKYBaHOIO
06'eKTa;

3) po3pobKa anropmTmy, peanisaLis AKOro f03BONUTb BUPILIMTA NOCTaBNEHe 3aBAAHHS;

4) nnaHyBaHHA Ta BMKOHAHHA 06YMC/NeHb y TabaMyHOMY Mpouecopi 3a Aonomoroto BOyAoBaHMX GYHKLiA, AOpobKa
aNropuUTMYy | OTPMMAHHA pe3ybTaTiB;

5) aHani3 i iHTepnpeTauin pe3ynbTarTis, iX CNiBCTaBAEHHA 3 PeasbHUMMU AaHUMM.

CTBOpEHHA MaTeMaTU4yHOi Moaeni AaHOro TeXHOMOrYHOro npouecy nepenbayae BBEAEHHA CNOCO6iIB BM3HAYEHHS i
BMMIPIOBAHHA TaKUX BENMYMH, AK NAOLWA Nanybu i BaHTaXKHMX BiAciKiB, dopmM, po3mipu (LOBXMHA, WKMPUHA, BUCOTA) i Bara
KOHTelHepiB. Matoun OLHO3HAYHI BU3HAYEHHA MepepaxoBaHUX BENUYMH, i BCTAHOBMBLUM MpoLeaypy iX PO3MilLleHHA, MOXKHa
npucTynaT Ao nobyaosu maTemaTUUYHOI Moaeni.

[MOKa3HMKOM, L0 XapaKTepWU3Yye LWiNbHICTb YKNafaHHA BaHTaXiB, € KoediuieHT 06'emHOro 3anoBHeHHA nanybu K, —
BiHOLWEHHA cymapHOro obcAry BCix NOKNafeHUX KOHTeMHepiB 3 BaHTaxkem Vi J,0 KopucHoro o6'emy nanybm Vi [2].

|4
K,="" 1
v ="y, (1)
3anoBHEHHA BaHTaXamMu KOXKHOro wapy npoBoAnNTbCA NoCcNiA0BHO, NOYNHAIOYM Bi OAHOTO 3 BiaganeHmnx KyTiB nany614 B
OBOX B3aEMHO NePneHAUKYAApHUX HanpamKax. O60B'A3KOBOIO YMOBOK NPM MOLENOBAaHHI YKNaAaHHA BAHTAXKIB € NPUAATAHHA

LBOX CYMIXKHUX CTOPiIH KOHTEMHEepiB A0 BHYTPILWHIX CTIHOK Nanybu, abo 40 CTiIHKM YM CTOPOHI CYCiAHbOrO KoHTelHepy, abo Ao
CTOpIiH CyCifHiX BaHTaxKiB 3 GBOKY KyTa, Bif, AKOrO NOYMHAETLCA 3aMOBHEHHA Nanybwm (puc. 1a, 16).
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a
Puc. 1. a) 3aBaHTaXKeHHA CyAHA KOHTeliHepamu 6) NOYATOK 3aBaHTaXKeHHA KOHTelHepy

AKLWLO Nicnsa po3miweHHs nepLoi NapTii KOHTEMHepPiB NOAYMKM NPOBECTU iHil Big pebep KOHTeNHepIB, WO He CTUKATLCA
3i CTiHKaMW KOHTelHepy abo cycigHiM BaHTa)Kem, MapaneNbHO CTOPOHAaM KOHTelHepa, TO BiNbHMI NpocTip po3i6'eTbca Ha
NPAMOKYTHUKN, KOXKEH 3 AKMX Ma€E CBi KoediuieHT dopmu. KoediuieHT dopmu BiNbHOIO NMpoOCTOpy, WO YTBOPHETLCA B Mipy
3aMNOBHEHHA M/IOLWMHM LWapaMn BaHTaxy (puc.2 a), moxe byTn BU3HauYeHn 33 popmysoto (2).

/ o =

f »4;- W 7 ]
A p
e . ]///
a 6
Puc. 2. a) BinbHe micuie nicns nepLioi napTii 3aBaHTaXKeHHA 6) BapiaHTU po3TallyBaHHA KOHTeliHepiB

YKy *S;
Kge = i=17¢1 E/SC (2)

nei=1,2,.,n—Homep NPAMOKYTHMKA Y BiJIbHOMY NPOCTOPI; N - YNCNO NPAMOKYTHUKIB B OCTAaHHbOMY BislbHOMY NpocTopi; Keii Si
— BignoBigHo KoedilieHTM popmu i NaoLWa i-ro NPAMOKYTHMKA B OCTaHHbOMY BilbHOMY MPOCTOPI; S¢ - NaowWa BiAbHOTO NPOCTOpY.
Kgi *Si = Y, *1y g = 1 )
ae lii m; — BiANOBIAHO AOBXKMHA i WULMPUHA i-T0 NPAMOKYTHUKA.
3 ypaxyBaHHAM dpopmynu (3), nnowi nonepeyHoro nepepisy nanybu Sy, Naowi, 3aHATOI 3aBaHTaXKEHNMU KOHTeMHepamm
S;, i NAOLW,, WO € HE3PYYHOIO ANA YKNaAaHHA S, dopmyna (2) Habysae Burnsay:

n Iz
p— = L
Kd)c N /(Sn - 53 - SH) (4)
Bci HaABHI meToaM AOCAIAXKEHHA MAaTEMATUYHOT MOAENT MOXKHA NOAINUTI Ha ABi rpynu:

— aHaNiTU4YHe PO3B’A3YBaHHA PIBHAHHA, WO 4YacTo nepenbayae NpoBeAeHHA TPOMI3AKUX i CKAALHUX MATeMATUYHUX
BMK/MA[OK i B pe3ynbTaTi NPM3BOAUTL A0 PiBHAHHA, WO BUPAXKAE QYHKLIOHANbHY 3a/€XKHICTb MiXK LIYKAHOK BEANYMHOLO,
napameTpamu cMCTEMM, 30BHILIHIM BNANBOM. Pe3ynbTaTi Takoro po3e’asky notpebytoTb iHTepnpeTalii, Aka nepenbayae aHanis
OTPUMaHMX PYHKLN Ta NobyaoBy rpadikis;

— YyucenbHi MeToAW AOCANIAKEHHA MaTeMaTUYHOI moaeni 3a Jornomoroto iHpopmaLiiHUX TexHonorii nepenbavaoTb
CTBOPEHHA ab0 BUKOPUCTAHHA KOMM'IOTEPHOT NPOrpamu, AKa, HanpuKaag, Po3B’A3ye CUCTEMY BiAMNOBIAHWUX PiBHAHb i BUBOAUTD
Ha eKpaH Tabaunuto abo rpadiyHe 306parkeHHs.

Y Halwomy BMNaAKy 414 3aCTOCYBAHHA YNCENbHUX METO/IB AOCNIANKEHHA MaTeMATUYHOI MOZeNi TEXHONOTYHOro npouecy
3aBaHTAXEHHSA KOHTelHepiB M1 Byaemo BUKOPUCTOBYBATU TabanMuHKMiIA npouecop MS Excel.

[na po3s’asyBaHHA 3agadvi byaemo BBaXKaTW, WO 3AIACHIOETLCA 3aBaHTaXKEHHA KOHTeMHepiB 0AHAKOBOro PO3Mipy Ha
cygHo, rabaputn AKoro obmeKeHi. |aeanbHUI BUNAJOK — KOAW PO3MipU KOHTEelHepiB KpaTHi po3mipam nanybu cygHa. Toai
NopaxyBaTH KiNbKiCTb KOHTeMHepIB, WO byayTb po3TawoBaHi Ha nanybi HecknagHo. MpUMNYcTUMO, WO Ham NOTPibHO po3B’a3aTh
33434y, KOIM PO3MIipW BaHTaXy i Nanybu He KpaTHI, i L0 KOHTEMHepM MOXKHa PO3TALLOBYBATU AK 3aBFOAHO, TOBTO HA HUX HEMAE
MapKyBaHHsA "Bepx". B TakOMy BMNaAKy MOMKAMBO LWICTb BapiaHTIB pO3TallyBaHHA BaHTaXy (puc. 26).

Ons ineHTndikay,ii BapiaHTiB Bi3bMeMO 3a OCHOBY pO3TallyBaHHA BaHTa)Ky Mo BigHOLWEHHO A0 ogHoro 3 6opTis cyaHa. B
CBOIO Yepry KOXKHWI BapiaHT PO3MafaETbCA LLe Ha KisibKa MigBapiaHTiB, KOWU, HAMPUKAAA, CAif He TibKM PO3MicTUTM, a #
CNiBCTaBUTU KOHTEMHepW pi3HOT popmu Ta po3mipy. Bennke 3Ha4YeHHA MA€E NOCNILOBHICTb 3aBaHTAXKEHHA KOHTEMHepIB.

Meplnit eTan — 3aBaHTaXKeHHA NepLuoi NapTii KOHTeHepIB, AKe, HanpuKnag, byae NPOBOAMTUCDH Big, NiBOrO AaNbHLOTO
KyTa nanybu npu moKAMBOMY PO3MilLleHHI BaHTaXXy NO OAHOMY 3 LecTu obpaHmnx BapiaHTiB. Mpn MoaentoBaHHi MOX/INBOTO
PO3MILLEHHA KOHTeMHepiB neplioi napTii, Mae ByTM peanizoBaHa MOMK/MBICTb aHaNi3y PO3MILLLEHHA KOHTelHepiB Oyab-aKum
cnocobom 3 WwecTun BapiaHTie. Mpu LbOMY BUXIAHUMW AAHUMU ANA PO3PAXYHKY BYyAyTb CAYKUTU 3HAUYEHHA rabapuTiB KOHTeHepiB
Ta cnocib ix po3mileHHsA (LO0BMXKMHA X LWWMPKUHA X BUCOTa abo iHWi BapiaHTK). Micnsa 3aBaHTaXKeHHA nepLuoi NnapTii KOHTelHepiB Ha
nanybi moke 3anuwuTUCA BiNbHMIA NpocTip (3 NpaBoro H6OKy KoHTelHepis, No3aay HMX abo, AKWO MOXKAMBO, 3Bepxy). AnA
noAanblMX PO3PaxXyHKIB BUXIAHUMU AaHUMUK ByAyTb CNYKUTU BXKe 3HAa4YeHHA rabapuTis pewuTn TPbOoX BiNbHUX 0bCAriB NpocTopy
nanybu, Wwo He 3alHATI BaHTaXkem nepLuoi napTii.

[pyruii eTan — HaCTyNHO, APYroto NapTiElo, HANPUKNAA, 34INCHIOETbCA 3aBaHTaXKeHHA BiJIbHOTO NpPocTopy nanybu Big
npaBoi NiHii 3aBaHTaXXeHNX KOHTeHepiB 40 NPaBoro 6opTa CyaHa Mo BCilt AOBXKMHI Nanybu i Ha BCIO MOXKIUBY BUCOTY.

TpeTiit eTan — Npy HaABHOCTI Bi/IbHOrO MicUSA Aa/1i BUSHAYAETLCA HACTYMHA NapTiA BaHTaXKy Ta BapiaHT MOro Po3milLeHHs.
KinbKicTb napTiii Ta BapiaHTM po3MilweHHA, K 6yno CKa3aHO BuLiE, B CMPOLLEHOMY AOCNIAMKEHHI BM3HAYAKOTbCA PO3Mipamm
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nanyéu, popmoto Ta po3mipamm KOHTeHepiB. [HWKNMKM NapameTpamm Mu HexTyemo. MocNif0BHICTb 3aBaHTaXKeHHSA, Npu HarkaHHi,
MoKe 6yTH 3MiHeHa, ane pe3ynbTaT Bif, LbOro He NOBUHEH 3MiHIOBAaTUCA, TOBTO MM NMOBMHHI ONTUMA/IbHO 3aBAHTAXKUTU BiNIbHUIA
npocrip.

KiHueBMM eTanom moAentoBaHHA BUCTYMAE eTan NPUNHATTA pileHb. Y Hallomy BMMNAZKy MW 3i CMWUCKY BapiaHTIB
PO3MILLLEHHS BaHTaXy MOBUHHI Byaemo BMOPaTW TOW, NMpU AKOMY CYAHO OyAe MaKCMMaNbHO 33aBaHTAXKEHO, a PO3MilLEeHHs
BaHTAKy A4,03BO/ISIE JOCATATU MiHiIMi3aL,ii BinbHOro NnpocTopy nanybu.

JocnigxeHHA AaHOi MaTemaTU4HOI MOAEeNi MONAraE y aHanisi CyKynHoCTi CTaHiB CUCTEMM, a TaKOX 3aBAaHHA
CNiBBiAHOLWEHb, AKi NOB'A3YIOTb BiANYK CUCTEMM HA BMNAMB Ha Hel. BOHM 4,03BONAIOTL AOCNIAKYBATU BEANYE3IHY KiNbKICTb Pi3HUX
CUTyaLii, 3MiHIOYM NAapPaMeTpu CUCTEMM | MOYATKOBI YMOBM.

[na BM3HAUEHHA ONTMMA/NLHOMO BapiaHTy PO3MILLlEHHA MepLluoi NapTii BaHTAXy CAif, CTBOPUTU TabAMLIO PO3PaXyHKY
(pwuc. 3), AKa NoBMHHa:

— BPaxoBYBaTN 0BpaHNii BapiaHT PO3MIlLIEHHA BaHTaXYy;

— 34iMiCHIOBaTM PO3PaxyHOK PO3MILLLEHHA KOHTEHEPIB NO WWPWUHI, OBXKUHI | BUCOTI;

— 064YMCNOBaTK 3arafbHy KiNbKiCTb KOHTEMHEpPIB B NepLUii NapTii i BUKOpUCTaHy naolLy naaybu.

H16 M Fe | =({HonTeiinep_LUnpuHa*KouTelinep [loBxuHa HonTertep_Bucota)*G16)/(Many6a_LUnpuna*Nany6a_[loswuna=Tanyba_Bucota

A B [ D | _E F |6 H I J |k | U M N
13 Nepua naprin Binkmii npocrip
14 Busip Yinaaka Anepi Mo o Mo Mo
15 TNo wupkHi | Mo nosxwi| Mo Bucoti| Beworo nanybu WHPHHI | AOBXMHI | BHcOTI WHpHH
16 ® 1 AxLxH 3 16 3 144 80,6% 1.50 3.20 0.20 1.5x 80 x5 =600
7 ° 0 HxLxA 7 16 1 112 62,7% 0,80 3.20 1,50 0.8x80x5=320
18 o -1 AxHxL 3 50 1 150 84,0% 1,50 0,00 0,20 1.5 x 80 x 6 = 600

Puc. 3. BU3HauyeHHA ONTMManbHOro 3aNOBHEHHA nany6u nepuwotro napTiem BaHTaXy

AK BUOHO 3 CKpiHWOTY TabauLi, B OCTaHHbOMY CTOBMLi MW OTPMMYEMO BiZlCOTOK 3aNOBHEHHA Nanybu B 3aNeXHOCTI Bif,
06paHOro BapiaHTy po3TallyBaHHA BAaHTAXY.

[Ons aBTOMaTM3auii BMH6Opy BapiaHTy po3TallyBaHHA BaHTa)Ky Ta MiHiMi3auil 4ilA KopucTyBaya, MM BUKOPUCTOBYBAAN
efleMeHT ynpasniHHA dopmoto — nepemukad. B ctosnusax (D, E, F) 33 gonomoroto ¢opmyn Mu OTPUMYEMO MOMKANBY KiNbKICTb
KOHTeWHepiB Ha Nany6i B 3a1eKHOCTI Bif, BapiaHTy po3TallysBaHHs (puc. 3).

HactynHwuii eTan gocnigeHHsa — BU3HAYMTH BiNbHUIM NPOCTip Nanybu nicna 3aBaHTaXKeHHA nepLuoi NapTii KOHTeNHepiB.
[ns Bisyanisauji BU3HaYeHHA BiIbHOTO NPOCTOPY, MW BUKOPUCTOBYEMO ABi €N1eKTPOHHI Tabauui. Mo-neple, BUSHAYMMO PO3MIp
NpoCcTopy, AKWA 3aNULIMBCA MICNA 3aBaHTAXKEHHA KOHTEeMHepiB, HAaMpwWKAag, Bi4 NpPaBoi AiHil rabapuTiB 3aBaHTaXKEHMX
KOHTeliHepiB Ao npasoro 6opTa cygHa (J), nosaay (K) Ta 3Bepxy (L) KoHTeliHepis (puc. 3).

Popmynu, AKi BUKOPUCTOBYIOTbCA B TabaMUAX OAHOTUMHI, B HUX dirypytoTb KOMBiHaLii pi3HUX rabapuTiB BaHTaXka Ta
cyAHa. [Ansa 3py4yHOCTi Ta HAOYHOCTI GOPMYN MU BUKOPUCTOBYBAIN iIMEHA KNIITUHOK 3aMiCTb iX aapec.

Hanpuknag, popmyna (4) ana po3paxyHKy BifIbHOT BiACTaHi B3J0BXK WMPUHU Nanyom:

= IF(G16 = 0; [lany6a_lllupuHa; ROUND(Tlany6a_lllupuna — E16 * Konreitnep_/loBxuHa; 2)) (5)

Ons mopentoBaHHA pPi3HWUX CUTyaui [oCnigxKyBaHOI cuctemm Ta i BigryKy Ha 3miHu, 6ynemo BMKOPUCTOBYBATU
nepemuKay BapiaHTiB PO3TallyBaHHS KOHTEWHEPIB (3a yMOBaMM 3a3Za4i HamM CAif, AOCAIAUTY WICTb BapiaHTiB).

3a AOMNOMOrol 3MiHW BapiaHTIB po3TallyBaHHA BaHTaXy NepLloi nNapTii, MM MaEMO 3MOry NpoaHanisyBaTu MOBESiHKY
mogeni Ta aBTOMaTUYHO OTPMMATU YMCNOBI eKCNepUMEHTaNbHI AaHi A4 NOAANbLOro aHanisy. Micnd oTpMmaHHA YMCN0BOrO
3HAYEeHHA BiZIbHOTO NPoOCTOpy Nanybu, Ha fAKiM B¥XKe po3TaloBaHa NepLia NapTia BaHTaXy, Cif NOCNILOBHO po3pobuTtn Tabanui
ONA PO3PaxyHKY 3aNOBHEHHA BiIbHOTO 06'eMy cyHa ApYroto NapTielo BaHTaXy, MOTIM TPETbOIO Ta YETBEPTOHO.

BiamiHHiCTb Tabauub pPO3pPaxyHKy ONTMMA/NbHOIO 3aBaHTA)KEHHA BiNbHOrO NpocTopy nanybu apyroio (TpeTboto,
YeTBepTOI0) NAPTIEID BaHTAXKY NONATAE TiIbKKN B AeAKMX popMynax BU3HAUYEHHA KiNbKOCTI KOHTeMHepiB. Kpim BuLLe 3a3HaYeHnx
dYHKLiN byaemo BUKopucToByBaTu dyHKUito nepernagy VLOOKUP().

MorKe BMHWKHYTM MUTaHHSA, HaNnpuKAag, WO BibHUIA MPOCTIP 41A 3aBaHTAXKEHHSA KOHTeWHepiB YeTBepToi napTii byae
HeAOCTYNHWIA MiCNA 3aBaHTa)KeHHA nonepeaHiXx TPboxX napTihi. ABO MpPU MOBHI 3aBaHTAXKEHOCTI MepLwoi NapTii BaHTaxy,
KOHTelHepn 3 aApyroi napTii O6yAe Ba)KKO MOMICTUTU B MpaBui AanbHil KyT nanybu. Ane onucaHwii Bule anroputm ain,
pO3A4iNneHnit Ha YoTUpPK eTanu, bys NOTPIBGHUI TINbKM ANA OAHOIO - ANSA NOLYKY NOCNIA0BHOCTI PO3PaXyHKIB.

Ha npakTvui, KOHTelHepn 3 yCiX YOTMPbOX MAPTIA, MOXYTb PO3MilLyBaTUCA B KOMBIHOBAaHOMY MOPSAAKY, 3 No3uuii
[OCTYMHOCTI Micus, B AKOMY BOHW MOBUHHI 6YyTM po3TawoBaHi. AfXKe BXKe AOC/iAKeHa MoAesNb, AKa AA€ BignoBidb, 33 AKUM
BapiaHTOM Lji KOHTeWHepu NOBWHHI PO3TALIOBYBATMCA B AAHOMY KOHKPETHOMY MicLi. CNPOEKTYEMO OCTaHHIO Tabauuto ana
aBTOMATUYHOrO OTPMMaHHA PO3B’A3KIB 3a4aui, aHaNi3youn AaHi Tabauui i byaemo NpuimaT octaTouHe pileHHa (puc. 4).

Tabaunua 3 BUXiAHUMM NapameTpamm NOBUHHA:

— BM3HAYUTM KiNIbKIiCTb KOHTEMHEPIB BaHTaXy B KOXKHIil, BU3HAYEHii HaMu, NapTii;

— BM3HAYUTM MAKCMMasbHY Ki/IbKiCTb KOHTEMHEPIB BAHTaXKYy, AKA MOXKE PO3MICTUTMCA Ha nanybi npu pisHMX BapiaHTax
PO3MilLleHHA BaHTaXy nepLuoi napTii i 06paHMX ONTUMANbHUX BapiaHTax B HACTYMHUX;

— BU3HAUYUTU 3aBaHTaXKEHHA NpocTopy Nanybu B NPOLEHTHOMY BigHOLWEHHI, B 3a/1€XHOCTI Bif BapiaHTIB PO3MIiLLEHHA
YOTUPbLOX NAPTIN BaHTaXY;

— NOPIBHATU | NOKA3aTU Ki/bKiCTb KOHTEMHEPIB, AKi B 3a/1€XKHOCTI Bif, BapiaHTiB po3TallyBaHHA He BMIlLytOTbCA HA nanyobi
abo mornu 6 e nomictuTucs;

— chopmyBaTH TEKCT BapiaHTIB PO3MILLLEHHA AR KOXHOI NapTii BAHTaXKy 418 HAOYHOCTI;

— B 3a/1€XKHOCTI Bif, BapiaHTIB pO3TallyBaHHA BaHTa)Ky, aBTOMaTM4HO cHopmyBaTH BiAMNoOBiAi: «3annLLaeTbCa BiNbHWUI
06’em!» abo «HegocTaTHbLO BinbHOro npoctopy!» (puc. 4).
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H5 - Fe || =BMP(1;34516:5L521;7:N10b)

A B ® o, _E | F | G H 1
1] Nanyba labapuTu =
2| WipuHa (A) 12,00 3 s
3] Dossknna (L) 80,00 PeaynuraT MogenioBaHks  ———= Tt
4 Bucota (H) 5,00 ¥
5 KineKicTh koHTEAHEPIB (napTiA 1) 144 _AxLxH
6 | Konteiinep |labapunti Kinekicts koHTEAHEpiB (NapTia 2) [ 0
7] Wnpuka (a) 3.50 Kinekicts koHTEAHEPiB {napria 3) 6 AxHxL
8 | Nossumna (1) 4.80 KineKicTb koHTEAKEpIB (napTin 4) 0 0
9 Bucota (h) 1,60 Beboao konmelinepie 150
10 | OnmumansHe 3agaHmaseHHs 84,00%
11 KinkKicTh 160 10 Hedocmamibo einbro2o apocmipy!
12
13 Mepwa naprtia
14 Yinagka AHepiB

—  Bubip Poar
15 Mo wwpui | Mo nosxasi| Mo eucori| Bewore | Manybu
@®

16 1 AxLxH 3 16 3 144 80,6%
7 ° 0 Hxl xA r 16 1 112 62.7%

Puc. 4. NiacymkoBa TabamuAa 3 aHaNi30M 3aBaHTaXKeHHA CyAHa

OTKe, nig, yac NabopaTOpPHOro NPAKTUKYMY KypCaHTM MNPOBOAATb OBYMCAIOBAsIbHI €KCMepMMEHTM 33 A0MOMOrolo
KOMMN'IOTEPHUX MOZENeW, iMITyloun peanbHi TEXHOJOFYHI npoueck, AKi nos’A3aHi 3 ¢yHKUiOHYBaHHAM cyaHa. J1OTiyHiCTb,
bopmanbHUI nigxia KOMN'IOTEPHUX MoZeneil A03BONAOTb BUABUTU Ti GaKTOPW, AKi ONUCYHOTb BAACTMBOCTI A0CAIAMKYBAHUX
06'ekTiB, @ 3MiHa MapameTpiB i MOYATKOBMX YMOB AOOC/iAXKYBaHOIO MPOLECY AA€E MOMKAMBICTb nepeabayeHHA Ta aHanisy
OTPUMMaHMX pileHb. Komn'toTepHe moaentoBaHHA BMMarae abcTparyBaHHA, NiCaA LbOro NPoBOAUTLCA cepif 06YMCOBaNbHUX
eKCcnepuMMeHTiB Ha Komn'loTepi, iHTepnpeTauia pe3ynbTaTiB, 3iCTaBJeHHA pe3y/nbTaTiB MOAE/IOBAaHHA 3 MOBEAiHKO
[OCNiAXKYBAHOrO 06'eKTA. TaKMM YMHOM OPraHi30BaHUI HamK BiPTyasbHUIA €KCNEePUMEHT 3HAaYHO AOCTYMHIWMWIN 32 peanbHUi
€KCMepPUMEHT, AKUI B paMKax OCBITHbOIO NPOLLECY 30BCIM HEMOXKUBUNA.

BMCHOBKU TA NMEPCMNEKTUBU NOAANDBLLOIO AOCNIAXKEHHA

B npvknagHomy nnaHi gaHa poboTa cnpAMOBaHa Ha CTBOPEHHA METOAUKN BUKOPUCTAHHA iHPOPMaLLiiHUX TEXHONOTiN B
OCBiTi A4 NiABULLIEHHA SAKOCTI NiAroToBKM ¢axiBLiB MOPCbKOI rasysi 3a paxXxyHOK BMPOBaZKEHHA METOAiB KOMM HOTEpPHOro
MOZENOBaHHA.

MogaentoBaHHs No CBOIN CyTi 3B0AUTbCA A0 NOOYA0BM Ta aHaNi3y MoAaenein npegMeTiB, ABULL, NpoLeciB i 06'eKTiB. BoHO €
YHiBEpPCaNbHOK METOA0/10Ti €0 HAYKOBOTO Mi3HAHHA | PO3B’A3yBaHHA NPaKTUYHMX 3aBAaHb. Komn'loTepHe moaentoBaHHA Cnpuae
bopMyBaHHIO AK NpegMeTHUX, TaK i NpodecitHMX KoMMNeTeHUil nig Yac po3s’A3yBaHHA NPUKNAAHMX 3adad. |HbopmauiniHi
TEXHONOrii, 32 AOMOMOrol AKUX NPOBOAATLCA 0BOYMCAOBANbHI EKCNEPUMEHTU, AATb MOM/MUBICTL B paMKax HaBYa/lbHOro
npouecy BMBYATM NPUPOAY i NOBEAIHKY 06'€KTa, MOXKAMBICTb OBUMCNEHHA XapPAKTEPUCTUK CUCTEMM 3 HEODXiAHOK TOYHICTIO i
LOCTOBIPHICTIO, ONTUMI3yBaTM BUPOOHUUMIA MpoLEec, CNPOrHO3yBaTM KiHLEBWUIA pe3ynbTaT eKCNepuMeHTY Ta MpoaHanilysatu
OTPUMaHi po3B’A3KM.

YBara 4o npobnemu niasuLeHHA iHPOpMaLiiHOT KyNbTypu MONOAJ, BNPOBAAMKEHHA Y NiAroToBKy ¢axiBLiB MOPCbKUX
cneujanbHocTeN iHGOPMALLIMHWUX TEXHONOTIM, X NiArOTOBKA 40 BUPILWEHHA CKAAgHUX Npobiem 33 fONOMOrol KoMn'toTepHOro
MOZE/Nt0BaHHA Ha CbOrOAHI 3a/IMLLAETHCA aKTyalbHUM NUTAHHAM Ta BHOCUTb CBild BKNag B dopMyBaHHA KomnneKcy npodecinHux
KOMRNeTeHLi MabyTHix cnewjianicTis.
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COMPUTER SIMULATION IN THE TRAINING SYSTEM OF THE MARINE INDUSTRY SPECIALISTS
T. Zaytseva, O. Tereshchenkova
Kherson State Maritime Academy, Ukraine

Abstract. This article is devoted to the possibilities of the professional competence formation of cadets of marine higher education institutions by
means of information technologies using computer simulation. In studying the material of the discipline Information Technologies
for computer modeling in solving application problems, cadets use the computational and graphical capabilities of the MS Excel
spreadsheet processor. The article deals with the process of solving the problem of optimal loading of enclosed space with loads of
different shapes and sizes.

Formulation of the problem. Creating a model of technological process involves the introduction of accurate methods of measuring the input
data, procedures for processing them, determining the output values and analysis of the obtained solutions. With the help of table
processor functionality and well-designed tables, cadets are able not only to automatically obtain task solvers, but also to experiment
and analyze data to make a final decision. The subject of the study is the latest conceptual approaches to the use of computer
modeling for the formation of professional competencies.

Materials and methods. The research used such methods of research as systematic analysis of scientific and methodological sources on the
problem of research, analysis of competences in the industry standard of training of marine specialists, which are formed as a result
of studying the disciplines related to information technology, generalization of information on the problem.

Results. The peculiarity of this research is that it analyzed the possibility of forming not only general scientific (subject) competences, which is a
primary task when studying the material of the discipline Information Technologies. but also the opportunity to pay attention to the
formation of special (professional) competences due to the developed method of using computer simulation in solving applied
problems.

Conclusions. Through the use of math modeling apparatus and the functionality of a spreadsheet processor, we are able to saturate the content
of the discipline of Information Technology taught to students of 1 year of Kherson Maritime Academy, applied, professionally-
oriented tasks.

Keywords: modeling, computer simulation, spreadsheets, process modeling.
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