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Hayunwtit pykosooumenw: Cypos Onez Ioyapoosuy

PACUYET 'MJIPOCTATUKHU U KAYKH CYJHA TUIIA PO-PO B
IMPOI'PAMMHOM KOMIUIEKCE «MOTION»

Annomayusa: 6 cmamve U3YYAEMC MAKOU NPOSPAMMHBIL KOMNIEKC, KAK
komniexc « Motiony. Beidensiiomes e2o docmouncmea u nedocmamxu. Ilposooumcs
pacyém 3HaveHull Kuieol Kauku, nepemeujeHus Muoeis u 60JIH08020 U3ubarue2o

MOMEHMA HA HepecYJISIDHOM 6OJIHEHUU. AHClﬂub’upyiOWZC}Z NoJIy4€HHble pe3)lbnamabl.

«Hay4Ho-npakTu4eckumn aneKTpoHHbIN XXypHan Annea Hayku» Ne10(85) 2023
Alley-science.ru



Kniwueevle cnosa: xauxa cy0os, useubarowuii MomeHm, Yugppogoe
MoO0enuposanue.

Annotation: the article studies such a software package as the "Motion"
complex. Its advantages and disadvantages are highlighted. The calculation of the
values of keel pitching, midship displacement and wave bending moment on
irregular waves is carried out. The results obtained are analyzed.

Keywords: ship pitching, bending moment, digital modeling.

BBenenue

[udpoBoe MopenupoBaHHE W TEXHOJOTUM WIPAIOT BAXKHYIO pOJb B
COBPEMEHHOM  cyAocTpoeHHH. OHHM  MO3BOJSAIOT  YIYYIIHTh  MPOLECCHI
MIPOCKTUPOBAHUS U IOCTPONKHU CYJIOB, @ TAKKE MOBBICUTHh KOHKYPEHTOCTIOCOOHOCTh
oTpaciu. BOT HECKOJIBKO KITFOUEBBIX MPEUMYIIECTB IIU(POBOTO MOACIUPOBAHUS U
€ro NPUMEHEHUS B CyIOCTPOCHUH:

eCHmKeHHEe 3arpaT Ha mnpoektupoBanue: LudpoBoe wmonenupoBanue
MO3BOJISIET YMEHBIIUTh PACXOJbl Ha CO3MaHHE (PU3UUYECKUX MPOTOTUIIOB U
MIPOBEICHUE JOPOTOCTOSAMIMNX (PU3UUECKUX UCTIBITAHUN. DTO SKOHOMUT CPEJCTBA HA
PAaHHUX CTaUAX MPOEKTA.

eYcKOpeHHue mpolecca pa3paboTku MpoekToB: Kcmonab3oBaHue HUPPOBBIX
TEXHOJIOTMMA TMO3BOJISIET CYIIECTBEHHO COKPAaTUTh BpeMs, HEOOXOoIuMoe MJis
IPOEKTUPOBAHUA U pa3pabOTKU CYZ0B. ITO cIOCOOCTBYET O0siee ObICTPOMY BBIXOY
HOBBIX MPOJYKTOB HA PHIHOK.

elloBhilIcCHME TOYHOCTH W HajexHocTu: LludpoBoe wMonaenupoBaHue
MO3BOJISIET 0OJIee TOYHO MPECKa3bIBaTh MOBEACHHUE Cy/IHA B PA3JIMYHBIX YCIOBUAX
Y Ha pa3HbIX 3Talax ero *)KU3HEHHOI0 UKJIA. DTO MOMOTAET YIyUIIUTh KaueCTBO U
0e30MacHOCTh CY/OB.

eCHmxkeHue puckoB: [ludpoBsie Momenw MO3BOJAIOT HACHTH(PHUIIUPOBATH

MOTCHIIMAIbHBIE TIPOOJIEMBbl W PUCKM HA PAHHHUX dTamax MPOCKTUPOBAHUS, UTO
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MIOMOTaET MPEIOTBPATHTH HEXKEIATSIbHBIC HHITUACHTHI 1 SKOHOMUYECKHUE TTOTEPHU B
Oyay1iem.

Takum o0OpazoM, IUGPOBBIC TEXHOJIOTUHM M IHU(PPOBOC MOICITHPOBAHUC
UMEIOT OONBIION TOTCHIMAT [JI YJIYYIICHUS CYIOCTPOUTEIBHONW OTpaciy,
obecieunBasgs  Oojee  A(PdeKTUBHBIE U MHHOBAIIMOHHBIC  MOJIXOABI K

MPOEKTUPOBAHUIO U TIOCTPOMKE CYJIOB.

OO0BeKT uccjae0BaHuA U NCXO0AHbIE JaHHbIE

OOBEeKTOM uCCIeAOoBaHUS SBJISIETCS CYAHO Tuma po-po «Onbxon». CymHo

CIICHNHUAJIN3UPYCTCA HA IICPCBO3KE KOJIECHON TEXHUKE.
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Puc. 1 — Teoperuueckuii yepTexx GU3NIECKON MOJIEIHU CyIHA (MMPOEKIIUS KOPITYC)

Pacuérbl u pe3ybTaThl

Ha nauansHOM 3Tane pacu€THoil yacTu pabOThI TPOU3BOIUTCS MPOLEAypa
HepeHoca KOOPAMHAT TEOPETHYECKHUX INIMAHIOyTOB B mporpamMmy Motion — a3rto
BBITIOJTHSIETCS MOJIB30BATENIEM B py4HOM pexkume. B paszmene "PenaktupoBanue”
BbIOMpaeTcss MyHKT "OneMeHThl ImaHroytos". KoinuecTBo Toyek 3amaércs

nosib3oBaTesieM. C MOMOUIBIO0 KJIABUII (CTpeJiKa BIEBO-BIPABO) BHIOpAHHAS TOUYKA
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nepeMemacTCsa B IMO3MIOUIO € 3aJaHHBIMHW KOOpJAWHATAMMU. I[aHHYIO Oo1Icpanurro
HY>KHO IIPOBCCTH CO BCCMH TOYKAMHU Ha KaKAOM IIITAHTOYTC. Taxkum 06p2130M,

KOOPJIMHATHI 1J1s1 KAKJI0M TOYKU OB OTKATHMOPOBAHbI BPYUHYIO (pucC. 2).

N

Puc. 2 — BBoJ KOOpIMHAT MIMTAHIOYTOB B mporpamMmMe Motion (mpoekiius KopIyc)

Ha cnenyromem srarne paGoThl MPOU3BOIATCA pacueThl 3HAUCHUNM KUJIEBOM
KauKd, TIEpEMEICHUs] MUJEIs U BOJHOBOTO HW3THOAIONIEr0 MOMEHTa Ha
HEPETYISIPHOM BOJIHEHUU [2]. ISl MOBBIIIEHUSI TOYHOCTH PACUYETOB 3a1aHO BPEMS
paBHoe 600 c, wuHTepBanm BbluuciaeHud 0,2 c. Jlmana3oHbl BapbUPOBAHUS
MEPEMEHHBIX: BBICOTA BOJHBI, BBIPAXKEHHAS Yyepe3 ocajky cyaHa T B mpeaenax oT
0,75T no 1,25T ¢ marom 0,25; ckopocTh CyAHa, BeIpakeHHas yepe3 uuciio Opyna
Fr B mpenenax ot 0 1o 0,25 ¢ marom 0,05.

[Tocne BBIMOJHEHHS] PAcCUETOB MOATOTABIMBAEM JAHHBIC JJISl TallbHEHUIIIETO
aHaju3a MOJIyYEHHBIX pe3ysbTaToB. [lomyueHHbIe pe3yabTaThl pacueTa nporpaMmma
Motion reHepupyer B BHIE CTPYKTYPHUPOBAHHOTO MaccuBa AaHHBIX. OHAKO,
MOJyJIb aBTOMAaTUYECKOTO aHallu3a PE3yJbTaTOB B IMPOTpaMME OTCYTCTBYeT. B
CBSI3M C 4eM, I yA00cTBa 00pabOTKHU pe3yabTaTOB OHHM OBLIM IKCIIOPTUPOBAHBI
cHaudasa B Microsoft Word, nis nepBudHoit 00pabotku, 3atem B Microsoft Excel ¢

MOCJICTYIOIITUM TIPE0OPa30BaAHUEM.
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AHaJIu3 pe3yJIbTaTOB

AHanu3  pe3ynbTaToB  MPOU3BOAUTCS MpU TOMOIIA  CTAHJAPTHOTO
oTkyioHeHHs. CTaHAapTHOE OTKJIOHEHHE — 3TO Mepa pa3dpoca 3HaueHui B Habope
JAHHBIX OTHOCHUTEJIBHO HMX CpeIHEro 3HaueHus. OHO MOKa3bIBAET, HACKOJIBKO
CWIBHO KaXKJI0€ 3HaUY€HHE B HAOOpE JIaHHBIX OTJIMYAETCS OT CPEIHETO 3HAUYCHMS
3TOr0 HabOpa, CKOJILKO M3MEHEHHH €CTh OT CPEIHET0, Wi cpeaHee. [ momyueHus
YHCJICHHOTO 3HaYeHMs ucnoib3oBanachk Gynkius CTAHIOTKIIOHA(X:X).

[Iponenypa moOBTOpsieTCS MJiS BCEX IIMAHTOYTOB, YTOOBI MPOCIEIUTH
M3MEHECHNE KHHEMAaTHYECKUX XapaKTePUCTUK U UX BIMsHUE Ha cyaHo. [locTpoeHue
3aBHCHMOCTEH (pHC. 3) a0 BO3MOXKHOCTH 0OJice HArISAAHO TMPEACTaBUTH BCE
W3MEHEHMUS  KMHEMATHMYECKUX  XapaKTEepPUCTUK JUIsi CyaHa MW CHelaTh
COOTBETCTBYIOIIME BBIBOJBI: M3MEHEHUE JUIMHBI BOJHBI, 3aBUCAIIECH B JaHHOM
UCCIIEIOBAHUM OT JUIMHBI CyJHA, HE3HAYUTEIbHO MOBJIMsIA HA PE3yJIbTAaThl, B
OTJIMYKE OT BBICOTHI BOJIHBI, 3aBHUCSIIEH OT ocaaku. Takum 0oOpa3om, 4yeM BHIIIE
3HAYEHMSI BHICOTHI BOJIHBI, TEM OYAYT BBIIIEC 3HAYCHUS] KUJICBOM KauKH, BOJTHOBBIX

1/13r146a}01u14x MOMCHTOB U CMCIICHUEC MUACIIA.
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Puc. 3 — 3aBucuMOCTb KUJIEBOM KauKu, IEPEMEIICHHS MUJIEIIS U BOJTHOBOTO

I/I3FI/I6a}OH_[€FO MOMCHTA OT JJIMHBI U BBICOTBI BOJIHBI 1 CKOPOCTHU

B pamkax uccrnenoBanust puznueckoil MOAeNH Cy/IHa ObLIO BBISIBICHO, YTO B
3aBUCHMOCTH OT CKOPOCTH BO3pPAcTAalOT BOJHOBBIC HM3THOAIOIIME MOMEHTBI, Kak
OTpHUIIaTENIbHBIE, TaK M TOJOXKHUTENIbHbIC. Takke OT BO3pacTaHHUs CKOPOCTU
MaKCHUMaJIbHbIC M3THOAIoIIMe MOMEHTBI OyAyT CMenaTbCs IO JUIMHE CyJHa
OTHOCUTEJILHO MHUJEJS, YTO, B CBOIO OUY€pPE/Ib, HETATUBHO BJIMSET HA MIPOYHOCTHHIC

XapaKkTepUCTUKHU cyaHa [3].
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3akiIo4eHue

B pe3ynbTaTe BBINOJHEHHON pabOTHI:

- IlonydeHsl MpaKTUYECKHE HABBIKA IO MCIOJIB30BAHHIO MPOTPAMMHOIO
KomIuiekca Motion B 1eNAX HMCCICIOBaHHUS THUAPOCTATHUCCKUX XapaKTEPHCTHK
CyJlHa U €TO KaUKHU.

- PaccuuTanbl rugpocTaTUYECKHME U KHUHEMATHUYECKUE XapaKTEPUCTUKHU
bu3nUecKoil MoJIeNu Cy/Ha, YTO JAl0 MPEJCTaBICHUE O MOPEXOJHBIX KauecTBax
MOJIEJIN B YCJIOBUSIX HEPETYIISIPHOTO BOJTHEHUS.

- AHanu3 pe3ynbTaToB AaJl MPEACTABICHUE O BOZMOXKHOCTH MPOEHUPOBAHUS
pacyeToB, BHIIIOJIHEHHBIX Ha 0a3e pU3NUecKor MOJENH, HA HATYPHOE CY/THO.

- ITlomyuyeHHble pe3ynbTaThl 3AJIOXKWUIM OCHOBBI IS  JaJbHEUIINX
UCCJIEIOBAaHUM B 00JacTH CYAOCTPOCHHUS, KOTOpPhIE MOTYT CIIOCOOCTBOBATh

YCOBCPIICHCTBOBAHNIO MOpCKOfI TEXHUKU M MOBBIIICHUIO 0€30MaCHOCTH Ha Cyaax.
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