[lpaBuna oopmMneHnsa matepuarnoB
MO KYpCOBOMY MPOEKTY.

Jlekunsa 7.

©KabaHoB AA.,



CTpyKTypa nekumm

1. O0OLWWKIM cocTaB OTYETHLIX MaTeEPUAarioB No NMPOEKTY
2. Jlnct 3apgaHud

3. NosscHuTenbHaa 3anucka

4. [lononHutenesHble MaTepuansol

5. lNpaBunna odopmreHus

©KabaHoB AA.,



MaTepunanbl KypCoBOro npoeKkTa

MaTtepunarbl KypcoBOro NpoeKkTa npeacTaBnstoT codbon psig AOKYMEHTOB,
BbIMOJSIHEHHBLIX B COOTBETCTBUM € TpeboBaHuamu ECK[ [1 — 6], aTO:

1. TUTYNbHbLIW NUCT NPOEKTa;

2. TexHn4yeckoe 3agaHue;

3. [NosicHnTenbHaga 3anucka;

4. NprnoXxeHna K NOSCHUTENbHOW 3anuncke;

KOMI'IJ'IeKTyI-OTCFI 9T JOKYMEHThI B y|<a3aHH017| nocnenoBartesibHOCTHN.

©KabaHoB AA.,



MaTepunanbl KypcoBOro npoekra. TUTynbHbIU NIUCT

MUHUCTEPCTBO HAYKH W BBICLLIEI'O OBPA3OBAHMS
POCCHUIUCKOMN ®EJEPALIUN
DETEPAJIBHOE TOCYJIAPCTBEHHOE ABTOHOMHOE OFPA3OBATEJIBHOE
YYPEKAEHUE BLICHIETO OGPA3OBAHUSA
«CEBACTONOJIbCKHMN TOCYIAPCTBEHHBIA YHUBEPUTET»

MHCcTUTYT MHOOPMAIIMOHHBIX TEXHOJIOTUH 1 ABJICHUS B TEXHUYCCKUX CHUCTEMAaX TM Tyn b H bl ﬁ n M CT ﬂ Bnﬂ eTCﬂ I-I e p BO M

(HOHHOC Ha3BaHHC HHCTl’ITyTB)

Kb A om0 2L PUBICADIE B LCAMCICCRE CHELINAS CTpaHuue " KYPCOBOIO NMPOEKTa, Npmn aToOM
HOMeEpP CTPpaHULbl He CTaBUTCA.

IosicHUTEeILHAA 3aNNCKA

K KypcOBOMY TIpOeKTyY (pabote)

Ha TEMY
BbliosiHWIL: CTyAeHT Kypca,  IpyILibl
HAaIPaBJICHUS TOATOTOBKH (CIIEIIHAILHOCTH ) 27.03.04

Viopapiaenue B TeXHUUECKUX CHCTeMax
(KO ¥ HAMMEHOBAHNE HAMPABICHHS MOTOTOBKH (CIeNHaIbHOCTH))

HQOQ)HHL HUHTCJUICKTYAJIbHbIC QO6OT0T€XHI/ILICCKI/IC CHUCTCEMbI

(bamumus, HMs, OTYECTBO CTYICHTA)

PyxoBogurens

(paMuIHs, MHULMAIIBL, CTEIICHB, 3BAHUE, JOJUKHOCTD)

Jlara jiorycka K 3aiuTe « » 20 T

20 I

" ©KabaHoB AA.,




MaTtepuanbl KypcoBoOro npoekTa. TexHn4eckoe 3agaHue

MUHUCTEPCTBO OBPA3OBAHUS U HAYKU POCCUMCKOM ®EJIEPALIUA
®EJEPAJIBHOE I'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE
YUYPEX/JEHUE BbICHIEI'O OBPA3OBAHUSI
«CEBACTOIIOJIbCKHI T'OCYJAPCTBEHHbII YHUBEPUTET»

I/IHCTHTyT HHQOQMauHOHHHX TEXHOJIOTHIT 1 YIPABJICHUS B TEXHHYECKUX CHCTEMAX
Kacl)enpa HHQOQM&THKH M YIIPABJICHHUSA B TEXHHYECKHUX CHCTEMAX

Hanpasnienne noAroToBkH/CrienHaabHOCTh 27.03.04

(k01 1 nanmenosanue)

VipaicHHe B TEXHHYECKHX CHCTEMAX

[podmis/crenmannsaums HuTeiueKkTyalibHble POOOTOTEXHUYECKHE CHCTEMBI

YTBEPXKJAIO

Basenyrommii kadeapoii _ UYTC
A.A. Kabanos
“ ” 20__ roma

3AJAHMUE

Ha KypcoBoii npoekT (paboty)

CTYIEHTY
1. Tema paborbl (1poekTa)

(pammns, uma, 0THECTBO)

PpyKOBOHTE b PabOThl (IIPOEKTa)

(hamumis, MMS, OTYECTRO, CTENEHb, 3BAHHE, JIOMKHOCTS)

VTBepKICHbBI IIPUKA30M PEKTOpA OT « » 20 roma Ne
2. Cpok nojiauu CTyJIHTOM padoThl (IIpoekTa)
3. Bxo/iHble 1aHHbIE K paboTe (MpoekTy)

4. Conep:xaHue TOACHHTELHOM 3aiCKH (TIepeueHb BOMPOCOB, KOTOPBIE HYKHO pa3paboTaThb)

2

5. IepeueHb HILTIOCTPATHBHOTO (rpaduyeckoro) Marepraia

6. Jlata BbIIaYH 3aaHUs

KAJIEHJIAPHBIN IJIAH
CPpOK BBIITOJIHEHHS
Ne Haszaunue sranos
9TanoB pabotel | [Ipumeuanue
n/n paboTe! (IpoeKTa)
(npoekta)
7. McnonuuTenu npoekra
Pazpen ®UO crynenra Toamncs rata

PykoBoauTeb padoTsl (MpoexTa)

©KabaHoB AA.,




MaTepunanbl KypcoBoro npoekrta. [loacHuTenbHasa 3annucka

[TosicHUTenbHas 3anMcka OomKHa coaepXaTb OKOHYaTeNbHbIN BApUaHT pacyeTta, HabpaHHbIN Ha
KOMMNbIOTEPE UITN HAaNUCaHHbLIW OT PYKKU, pa3bopunBo, YepHUITAMN NI LLAPUKOBOW aBTOPYYKOM Ha
OQHOWN CTOpPOHE NNUCTOB doopmaTa A4. Og'beM 3anunckun 38—40 nuctoB. OCHOBHbIMM €€ pa3aenamu
ABNAOTCA:

*  TUTYIbHbIW NCT (CneuuanbHbIv ONnaHK);

* 3ajaHune Ha BbIMYCKHYO KBanuukaymnoHHyo paboTy (cneunanbHbIn ABYCTOPOHHUIA BnaHk);
* pedepar;

e coaepXxaHue;

* BBeOeHue;

* OCHOBHOW TEKCT paboThbl;

* 3aKJIl0OYEHME;

* repedeHb COKpaLLEHNN N YCNOBHbIX 0603Ha4YeHUM (Npn HeOBXO0AMMOCTHN);

*  CMNUCOK UCMOSIb30BaHHbIX NCTOYHUKOB;

* CIMUCOK UMNMKCTPaTUBHOIO MaTepuana;

*  MPUNOXeHus (Npn HeobxoanmMocTn).

©KabaHoB AA.,



MaTepunanbl KypcoBoro npoekra. Pedgepar.

Pedepat PechepaT, 006E€M KOTOPOrO
COCTaBnsgeT MeHee CTpaHuLbl,
Abpamenkosa A.O. [OIDKEH coaepXaTb: hamMununio u
AHann3 aBTOKOJICOAHHH B KBA3HONTHMAJILHON HEJIMHEHHOH CHCTEME. MHULManbI aBTopa BKP: Ha3BaHue

BbINMYCKHOW paboThbl; cCBEAEHUS O
CTPYKTYpe U 06bEME

CACTEMA ABTOMATHMYECKOTO  VIIPABJIEHMS, HEJMHENHAs  NOSICHUTENbHOM 3anucku;
CHUCTEMA, ABTOKOJIEBAHMSI, AHAJIN3 CHCTEM VIIPABJIEHHMS, CHHTE3 ~ KONMW4YecTBe UnmniocTpauuni, Tabnuu,

IlosicauTenpHad 3anucka 85 ¢., 14 puc., 9 Tabi., 12 HCTOUHHKOB, 2 MPHI.

CUCTEM VIIPABJIEHUS, OIITUMAJIBHOE VIIPABJIEHUE NPUNOXEHUN, UCMONb30BaHHbIX
MCTOYHUNKOB; Nepe4yeHb KIto4YeBbIX
OObeKTOM HCCIICAOBAHHUA ABJIAIOTCA ... .............. CITOB U CJ'IOBOCO‘-IGT8HI/II7I; TEKCT
pedepara.

Ilenpb paboThl — pazpaldoTKa .......c..oovevevvvenn
B nponecce poinonnennss BKP GakanaBpa MPOBEACHSI ... ... ... .... .
B pe3yibTaTte MpOBEAEHHBIX HCCICTOBAHUM TOMYUYCHSI ... ... ... ..... .

Pe?:y.JIbTaTBI pa6OTbI MOI'YT OBITh HCIOJIB30BAHBI B .......c.oevvees e s

©KabaHoB AA.,




MaTtepuanbl KypcoBoro npoekrta. CogepxaHue.

Conepxare CopepxaHue — nepeyeHb Ha3BaHMN BCEX
BEBEIIEHHE ........oooveveresessesseesesssssssessessessssssssssssessssssssssssasssssssssassasssssssssassasssssenns 3 pa3fenos 1 noapasnernos, MYHKTOB U
1 OcHOBHBIE TeopeTHIEeCKHE CBEeJEHHA. CTPYKTYPAa CAVY . 4 NOAMNYHKTOB, MMEIOLLINX 3arosioBKH,
2 CHHTe3 CAP. OCHOBHBIE METOMBI CHHTE3A ...ooocceiiiiiiiineciein e 10 I'Ipl/lJ'IO)KeHVII7I N Apyrnx HacTen Bl;(P,
2.1 STanbI CHHTE38 CAP ...oooiiiiiiiiiie i 10 KOTOPbIE yKa3sblBatoTCA B CTPOTOU
2.2 Cunres CAP MeToJ0M MOCTpoeHHA KeTaeMoH JIAUX ......o.cccveeevvinnen. 14 nocneaosarenbHOCTH CUO6O3HaqumeM
2.2.1 PelieHHE 3a0a4H TOUHOCTH ......ccovvviiiniiiiiiiiiiniieesesssssssiesessssssssssessnnn 14 CTpaHuLl Ha4ana Kaxknow Hacti
2.2.2 PellleHHE 33Ja4H KAYECTBA .......cccvvviiiiiiiiiiiiiiiiinisseiissssnessssnsssssnnnesnnn 16 (ﬂpl/l]'lO)KeHVIe E) HauanbHeim MyHKTOM
2.3 CHHTE3 ITHI-PETYITATOPA ..oooiviiivieii ettt 18 Co,u,ep>|<aH|/|$-| ABMACTCH BBe,u,eHme.
2.3.1 Ilomy4eHHe xe/1aeMOH nepeaaTouHoH GyHKIHH
PAZOMKHYTOH CHCTEMDBI ....ceeiiveeiiiriieeireeessirreeesseeesssseesneeeessnnessnnes 21
2.3.2 OnpenesieHHe napaMeTpor I JI-peryisaTopa .....ccccvvveeevevvvnvnnnennnnns 23
2.4 MeToA JIHHEHHO-KBaAPATHIECKOH OTTTHMHZALIHH ......cvvvvvveniirreeeeeeneneees 27
3 CHHTE3 MOJAIILHOTO PEIYIIATOPA ..oovvvvviirrriiiieinieerrniis e s essssasssas s ssssnessnnes 30
3.1 CTPYKTYPa H OTTHCAHHE CHCTEMBI ....ooovvviiiiniiiiiiciiirinseeeccessiie s e essaanne e 31
3.2 CHCTEMBI CTAOHITHBALIHH ....couvveeeireeeeaireeeesneeesssnneessseessssnsesnneeesssnneesnnnes 35
3.3 CHCTEMBI CITEIKEHH ....cvvuuvvniniiiiiiiiiiiiis s se e s e sssaas s s s s s sasra s s e s aaesaaaas 38

©KabaHoB AA.,



CTpyKkTypa NOSACHUTENbHO 3anuckn. Beegexne

*AKTyaribHOCTb

Llenn n 3agavun nccnegoBaHus

*OOBbEKT U NpeaMET UccneaoBaHus

*TeopeTnyeckas u npakTnyeckas 3Ha4MMoCTb PaboThl
MeToabl nccnenoBaHus

*Anpobauuns paboTbl

*CTpyKTYypa n o6em paboThbl

©KabaHoB AA.,



CTpyKkTypa NOSACHUTENbHO 3anuckn. Beegexne

AKTyanbHOCTb - O[IHO 13 OCHOBHbIX TPEOOBaHWUI, NpeabsaBAseMbIX K paboTe.

AKTyarnbHOCTb TEMbl NOAAETCS B BUOE KPUTUYECKOro aHanmsa u NnyTen pelueHns 3agadu,
nocTaBneHHon B paboTe, 06OCHOBaHME HEODXOOAMMOCTWU peLUeHUn Ons NpeanpusiTun,
opraHu3auum n yuypexgeHun.

[lpeononaraet nuwb cooTBeTCTBME Balien paboTbl COCTOAHMIO HAYKM Ha CEerogHsLLHUN
OeHb, ee pearibHbIM NOTPEDHOCTAM U NpUrogHoCTb Baluen paboTbl Kak NONbITKN peLleHnsd
e€e HacyLLHbIX Npobnem.

ObgasarenbHo!!!! — ccbinkun Ha MMOBAJIbHBIE MOCTAHOBOYHbIE AOKYMEHTDI:
-MOPCKAA OOKTPUHA,

-NMPOI'PAMMA PA3BUTUA CYOOCTPOEHWA HA 2013-2030 roap,

-OJOPOXHAA KAPTA pbiHka MAPUH3T HTN,

-OHEPI'ETUYECKAA CTPATEI VA PO,

-CTPATEI'MA PA3SBUNTUA CEBACTOINOJIA, KPbIMA

©KabaHoB AA.,



CTpyKkTypa NOSACHUTENbHO 3anuckn. Beegexne

Yka3aHHas npobrnema B nocnegHue rogbl ctarna ocobeHHo akTyanbHoOW ang...
Ocobasi BaXXHOCTb N3y4eHUa NOAOOHbLIX ABNEHUI CBA3AHA C ...

[TosiBNEHME HOBbLIX WU Pa3BUTUE YXKE CYLUECTBYIOLLUMX METOOAOB, HE CHUMAET
akTyanbHOCTM 3TOM npobnembl BBMOY €€ MHoroobpasva un paclumpeHus
obracTen NnpMMeHeHUs.

MccneooBaHUsaM AMHAMUYECKMX HArpy30K Ha MOPCKME OOBbEKTLI, BO3HUKAOLLMX
npu paspylleHnn BOSIH Ha MOBEPXHOCTU, MOCBSALWEHO 6ONbLIOE KONMMYECTBO
nccrnegoBaHU TakMxX aBTOPOB Kak ...

Obwen metogonorndeckon 6ason ANA peleHus yKasaHHbIX 3agavy MoryT
CNYXWUTb TeopeTnveckne pesynbraTbl, NOfy4YEHHbIE YYEHBIMU. ..

©KabaHoB AA.,



CTpyKkTypa NOSACHUTENbHO 3anuckn. Beegexne

PaccMOTpeEHHbIE 3adayn  peluatoTcss NPUONMXKEHHbIMWU  MeTodamMu, npw
CYLLECTBEHHbIX OONYyLleHUAX, T.K. B Hactosdllee BpeMs MOCTPOEHUE TOYHbIX
MOLENEN ABNSETCA BeCbMa TPYAOEMKUM rnpoLeccoM. Takmm obpasom, BaXKHOM
N aKTyanbHOMN 3agaden SBNSETCA paspaboTka agekBaTHbIX MNPOOMEMHO -
OPUEHTUPOBAHHbLIX MOAENEMN ...

OTO CBUOETENLCTBYET O HEOOCTATOMHOW N3YYEHHOCTU SIBNEHUN, CBA3AHHbIX C
TpaHcdopmMaumen noBEPXHOCTHOM BOJSIHbI Ha HAKNOHHOM J[QHE U ee
paspyweHua Cc obpasoBaHMeEM  yOapHOWM  Harpyskn, a Takke O
LLenecoodbpa3HOCTU NMPoBeAEeHUsT SKCNepuMeHTarbHbIX NCCNEaOBaHNNA B STOW
obracTw.

©KabaHoB AA.,



CTpyKkTypa NOSACHUTENbHO 3anuckn. Beegexne

[losBneHne HOBbLIX WU pasBUTUE YXe CYLLUEeCTBYHOLWNX METOoOOoB, HE CHUMaeT
akTyaribHOCTM 3TOM npobnembl BBMAY e€e MHoroobpasns u paclumpeHus
obnacten npumeHeHus. Kiccnegosartenbckme paboTbl OTEYECTBEHHbLIX WU
3apybexHbIX y4YeHbIX No npobfiemMamMm co3gaHus U MUCMNOofb30BaHUA MOPCKUX
OOBbEKTOB pasfnMUYHbLIX TUMOB OXBaTblBalOT nepuog ¢ 50-x rogoB NpuLLIoro
cTonetus. PaboTbl, NOCBSALLEHHbIE BOMPOCaM KOHCTPYMPOBAHUA, YCTONHYMBOCTH
N NPOYHOCTU TaKUX COOpYyXeHun, BbinonHeHbl A.A. Anucendumkom, T.
LOoycoHom, A.B. JlykowkoBbiMm, A.Tl. INpoHknHbiM, C.C. XBopocTtoBckum, B.I1.
LLlocTtakom, B.I'. dpaHuykom. NccnegosaHua ruapogmHaMnKm Takux yCTaHOBOK
MOXHO HauTu B pabotax M.®. bapwTtenna, B.M. Kywnunpa, A.0. Jlanno, O.E.
NlutoHoea, B.A. ManknHa, W.LU. XandwuHa, R. Burrows, J.R. Chaplin,
CheongHin-Fatt, C.J. Garrison, R. R. Hwang, Y.C.Sue, K. Kawasaki, K. Iwata, J.R.
Morison, N.M. Rach, J. Wolfram.

©KabaHoB AA.,




CTpyKkTypa NOSACHUTENbHO 3anuckn. Beegexne

YKasaHHble (haKTopbl onpeaenaroT akTyaribHOCTb PaboThl U
nepcnekTuebl 3dpPEeKTUBHOIO NCMNOMNb30BaHNSA ee pe3ynbLTaToB.

©KabaHoB AA.,



CTpyKkTypa NosscHUTENbHO 3anucku. Llenu n 3agayumn nccnegoBaHus

Llenbto KypcoBoun paboTbl ABNSIETCS...

..yCOBEpPLUEHCTBOBAHME NPOEKTUPOBAHNSA OKEAHOTEXHUYECKNX CUCTEM MYTEM pacyeTa
BHELLUHUX MMAPOAMHAMNYECKUX CUN OT OENCTBUA MOPCKMX BOJH, TEYEHUA U NbAa, a
TaKKe cun yaepxaHnsa nnatdopmMbl C y4eTOM pa3MbliBa FpyHTA.

LOocTnmxeHne ykasaHHOW Uenn npuBoAUT K HEOOXOOAMMOCTWU peLleHUs Crieayrowero
KOMMJiekca 3agay:

1. OB30p OCHOBHLIX TEHOEHUUA pPasBUTUSA TEXHOMNOIMM OCBOEHUA MOABOAHbLIX
MeCTOpOXaeHUN HedpTn 1 rasa.

2. PaszpaboTka maTemMaTtu4eckon MoOenm TPEXMEPHOIo B3aMMOOAENCTBUSA BOMNMHOBLIX U
CTauMOHaApPHbLIX TEYEHUU C NPOCTPAHCTBEHHbLIMU KOHCTPYKLUUAMU OKEaHOTEXHUYECKUX
CUCTEM pPasfINYHOro Tuna.

3. UucneHHble pacyeTbl HECTALMOHAPHbLIX TPEXMEPHbIX MOSIEW CKOPOCTU U OaBreHUS
Npyu BO3OEUCTBUU 3KCTPEMASIbHbLIX HArpy3ok Ha OKeaHOTEXHUYECKME OBOBLEKTHI
pPasnnMYHOM KOHdUrypaumu.

©KabaHoB AA.,



CTpyKkTypa NOSACHUTENbHO 3anuckn. Beegexne

Ll,eJ'Ib nceneagoBaHnAaA COCTomtT B MOBblILLUEHUE TOYHOCTW PaCHETOB YAAPHbIX
BOJIHOBbIX HAlpy30K Ha MOPCKMEe TMAapoTeEXHNYHECKHUE N OKEeaHOTEXHNYECKUE

COOPYKEHUS!, PacrofioXXeHHble B 30He pa3pyLUEeHUsi BOSTHbI.
[ns gocTuXeHus nocTaBnNeHHOW Lenu Obinu pelleHbl creayolne 3agaym: ...

Llenbto paboTbl ABNSETCA CYyLLECTBEHHOE CHUXEHUE OLWMBOK NUNOTUPOBAHUSA
BJ1A B ycnoBuax nx gnutenbHOro npuMeHeHnsa Hag MOPCKOW MOBEPXHOCTLIO.

©KabaHoB AA.,



ObObeKkT uccriegosaHusa, lpeameT nccnegoBaHus

OBbBbeKT pa3paboTku - ATO MNPEUMYLLECTBEHHO TEXHNYECKUIN UMK
OopraHn3aLUuoHHbIN NPOLECC, CUCTEMA, TEXHUYECKOE YCTPOMNCTBO
NN NPorpaMmMHbIn OOBLEKT, KOTOPbIM HEODXOANMO CO34aTh,
mMoanduumpoBaTb, MOOEPHU3UPOBATL U T.NM.

[TpeameToM pa3paboTKM KYpPCOBOIo NMpoeKTa sIBMAITCSH
arnropmuTMbl, annapartHbie 1 nNporpaMmmHble CPeacTBa, KOTopble
NOBbILLAIOT KA4eCTBO OOBbEKTA MPOEKTUPOBAHUS, MPUOatoT emMy
HOBbI€ CBOUCTBA U T.MM.

©KabaHoB AA.,



ObbekT nccneposaHus, lpegmeTt nccnegoBaHus

OO0BLeKToOM uccriegoBaHUA ABMSOTCS... BOMHbI NPWU X BbIXode Ha
Marnble rnyouHbil.

MpeomeT nccnegoBaHuA - NapaMeTPbl BOMHbI MPU €€ BbIXO4e Ha
Manble rnybuHbl 1 NnapamMeTpbl YAapHbIX Harpy3ok obpasyomxcs
Npwn pa3pyLUEeHNN Taknx BOJH.

O0OBbeKTOM wuccnenoBaHMA B HacTosilen paboTe dABnsSeTcd
MHOIFOMEpHasT MHOroTakTHaa  aHarnoro-umdpoBass cuctema
NPOCTPAHCTBEHHOW cTabunusaunn.

NpeameTomMm uccnegoBaHUA HABNAETCA METOAOSIOMNS CUHTE3a
CUCTEMDI ctabunusaummn bBJIA, aHanuTnyeckun annapart
NOCTPOEHNA NnepeaaToyHbIX PYHKUNUN...

©KabaHoB AA.,



TeopeTnyeckas 3Ha4MMOCTb paboThl. [1pakTuyeckast 3Ha4MMOCTb pPadoThl

TeopeTnyeckasd 3HaA4YUMMOCTb pPabOTbl COCTOUT B TrNyboKkou
npopaboTke U aHanu3e CcyLllecTBYWNX METOAOB pacyeTa
yOapHbIX  Harpy3ok Npu  paspylleHnn  MOBEPXHOCTHbIX
rpaBUTALMOHHBLIX BOMH W WX cuctematusaumun. (paspaboTke
METOOMKW, anroputmMma v T.1.)

[MpakTn4yeckas 3HaA4YUMOCTb pPabOTblI COCTOUT B paspaboTke
nporpamMMHO-annapaTHoro Komnrekca undposon N3aMepuUTenbHoOu
annapartypbl Ona rabopaTopHbIX WccnegoBaHUM BO3OENCTBUS
yOapHbIX  Harpysok  nNpu  paspylleHnn  MoBEPXHOCTHbIX
rpaBUTALMOHHbIX BOMH HA HAKNMOHHOM [HE OMbITOBOro (BOMTHOBOIO)
baccenHa

©KabaHoB AA.,



MeTtoabl uccnegoBaHus. OCHOBHAas YacTb NMNpoekKTa.

Pa3nea 1

Kparkuii 0030p paccMaTpuBaeMbIX OOBEKTOB U CYIIECTBYIOIINX METOAOB U MOJIXOJIOB.
3aKaHYMBAETCS ITYHKTOM
«IlocTaHOBKA e U 321244 UCCJIEI0BAHUD)

[TepedpazupoBaHHO TyOJIUPYETCS U3 BBEICHUS.

BbiBoabI mo pasaeny 1

1. OkeaHOTEXHHUYECKHE CHCTEMBl B HACTOSIIEE BpeMs SIBISIIOTCS HanOoJiee IMEPCIEKTHUBHBIMH HMCTOYHHKAMHU JHEPTETHYCCKHUX
pecypcoB B Buje He(pTH, Ta3a, ra30BOTO KOHICHCATA.

2. P&SpaGOIKa YHUCIICHHBIX METOAOB pacdy€Ta OCHOBHBIX XaPaKTCPHUCTHUK BOSI[QﬁCTBHSI MOpCKOﬁ Cpeabl HA TAKUC CUCTEMBI, ABJIACTCA
AKTyaJIbHOM 3a4a4C€u U OHIPCACIIACTCS OTCYTCTBUEM IIOJAOOHBIX MCCIICAOBAHHMU HAa OCHOBC COBPEMCHHBLIX METOAOB I'MAPOAMHAMUKH
B3aUMOJICUCTBUA CIIOKHBIX KOHCTPYKIMHU C BOJTHOBBIMHU MU CTAHMOHAPHBIMU TCUCHUAMMU, 4 TAKIKC YUCTOM pa3MbIBa I'PYHTA BOJIM3H U
HCTIOCPCACTBCHHO 110 OITIOPHBIMH OCHOBAHUCM MOPCKHX 6ypOBBIX l'IJ'IaT(I)OpM.

3. O030p TpaAUIIMOHHBIX METO/IOB pacueTa BHEIIHUX CUJI HA OKEAaHOTEXHMYECKHE CHUCTEMbI MOKa3all, YTO CPABHEHUE PE3YyJIbTaTOB
TaKMX PacyeToB 10 IPEICTABICHHBIM U JIPYIMM SMIUPHUUYECKUM COOTHOILIECHUSM C (PaKTUYECKUMU JIaHHBIMH, KaK MPaBUJIO, HE JAeT
IJOJIOKUTENIBHBIX PE3YIbTATOB. DMIUPUYECKHE (DOPMYJIBI HEYAOBIETBOPUTENBHBI 10 CBOEH CTPYKTYPE, TaK KaK HEBEPHO OTOOPAXKAIOT
(bU3UYECKUN CMBICT SIBICHUM.

©KabaHoB AA.,



MeTtoabl uccnegoBaHus. OCHOBHAas YacTb NMNpoekKTa.

Pa3neJt 2

Onucanue IIPUMCHACMBIX MCTOI0OB NJIN
HCIIOJIb3YCMOI'O MATCMATHUYCCKOI'O alllldparta.

Ecnim  eauHoro  HET  WIM  1I€IECOO0pPa3HO
pacIpeieIuTh MO pellacMbIM 3ajadyaM, TO MOXKEM
HAYMHATh ONMKCHIBATH PEIICHHUE ITOCTABJICHHBIX 3a]ad.
PekoMeHAYI0 CBS3BIBATHh C HAYYHbIMH 3aa49aMu

BeiBoabI IO paszgey 2



MeTtoabl uccnegoBaHus. OCHOBHAas YacTb NMNpoekKTa.

Pa3nea 3

[IpeacTaBisiOTCs  pe3yJbTarbl  COOCTBECHHBIX
pa3pabOTOK MO TEME IMPOCKTA.
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MeTtoabl uccnenoBaHusa. 3aknodyeHue

3aKkn4veHue

HOI[BOI[I/ITC paCI_HI/IpCHHblﬁ HUTOI, IT'OBOP:A, 9TO IIOCTABJICHHBIC BO BBCACHHWUHN 34/1a91
pCIICHBI X1 YKA3bIBACTC JOIIOJHHUTCIIbHBIC BBIBOAbI, IIOJIYYCHHBIC B pa60Te HO HC CTOJIb
Ba’KHBIC, YTOOBI UX BEIHECTH BO BBC/ICHHC.

3HaueHUe IMTOJIYIYCHHBIX PC3YJIbTATOB JJIA IIPAKTUKH COCTOUT B TOM, 4YTO....

BrinoiaHeHHas B IUCCcepTalMU KOJIMYECTBEHHAS OLICHKA MPEIJIOKEHHBIX METOIOB, KOTOpas
MOATBEPIKACTCS IIPOBEICHHBIMH SKCIICPHMCHTAMU HaJl MOJICISIMH, CBHCTE/IBCTBYET O
MMOBBIIIEHUHU TOYHOCTU cUCTEM 110 15%.

OCHOBHBIE TTOJIOKEHUS U PE3YJIBTAThl JUCCEPTALMA MOTYT OBITh UCIIOJIb30BaHbI MPOEKTHBIMU
OpPraHU3aALMUAMH TIPH.

JloBeneHHBIE 10 YPOBHS MHKEHEPHBIX METOIMK MAaTEMAaTHYECKUE MOJIEIIN, allllapaT CUHTE3a, a
MHCTPYMEHTANbHbIE CPENCTBA CO3IaHHbIE HA MX OCHOBE MO3BOJIAIOT PellaTh MHUPOKHH KPyT 334,
pyu 0OOCHOBAaHUM TPEOOBAHUN TEXHUYECKUX 3aJJaHUN HAa MOJICPHU3AIINIO U MPOCKTUPOBAHUE.

JlanmpHEWIIMEe UCCIeIOBaHUS B O0JIACTH ... LEIECO00PA3HO MPOBOJAUTH B CIEAYIOIIUX
HaINpaBJICHUAX: ....
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MeToabl uccnegoBaHus. [lJononHUTeNbHbIE pa3aens

[Nepe4vyeHb COKpaLLEeHMN U YCNOBHbLIX 0003HaYeHUN NpeanonaraeTcs B TOM criyyae,
Koraa B NPOEKTE NMPUMEHS0TCS cokpalleHus, He npeaycMmoTpeHrHble [TOCT [7, 8], nnu
MariopacnpoCTPaHEHHbIE YCITOBHbIE 0D03HAYEHMUSI.

Cnuncok ncnosnb30BaHHbIX MCTOYHUKOB JOJTKEH BKMNOYATb UCTOYHUKN MHJOOpMaLUn,
Ha KOTOpPbIE B TEKCTE €CTb CChISIKN, a TakkKe Te, KOTopble ObIfIN UCMOSIb3QBaHbI MpU
N3NOXEHNU, aHann3e N TONKOBaHUW KOHKPETHbLIX NOSIOXEHNW BblMYyCKHOW paboThl.
Cnncok coCTouUT N3 OTEYECTBEHHOM N 3apyDeEXXHOM creunanbHOW InTeparypbl,
npodgeccuoHanbHbIX U3gaHnn, MHPoOpPMaLIMOHHBLIX pecypcoB VIHTepHeTa.

Cnuncok nnncTpaTUBHOro Matepuarna CoaepXuT nepeveHb UnnocTpaTuBHOro
MaTepuana, npeacraBneHHoro B Tekcte ocHoBHou Yactu BKP. B cnincke ykasbiBatoT
NopAAKOBbLIN HOMEpP, HAaMMeHOBaHMe UNICTPaLUM U CTpaHULY, Ha KOTOPOW OHa
pacrnonoXeHa. MnnictpaTtnBHbIN MaTepuarn MoXeT OblTb NPeACTaBNEH PUCYHKaMU,
dooTorpadouamu, rpapmkamMmu, YepTexamm, cxemamm, guarpammamMmm 1 gpyrum
nogobHbIM MaTepuarnom.

B MpunoxeHunsa BkNo4aTCA CBA3aHHbIE C BbinonHeHHoW BKP BcnomoratenbHble
MaTepuarnsbl, KOTopble HelenecoobpasHo NomMeLlaTb B OCHOBHYO YacTb BKP:
rpomMo3akmne Tabnumubl AaHHbIX, NPOMEXYTQYHbIE MaTeEMAaTUYECKNE AoKa3aTeNbLCTBa,
BbIBOA JDOPMYI1, CXEMbI MCNONb3yeMOro obopyaoBaHUs 1 YCTAaHOBOK, ONMUCaHUA U
CTPYKTYPbl arirOpUTMOB, TEKCTbl KOMMBIOTEPHLIX NPOrpamm, KON OpuUrMHanbHbIX
OOKYMEHTOB, CripaBOYHble MaTepuarbl, UHCTPYKUMX U T.M.
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OdopMreHne KypcoBoro npoekTa

[TapameTpbl CTpaHN4YHOro, ab3aLHoro 1 WpmndToBoro popmaTnpoBaHUA:
OpueHTauns CTpaHULUbl — KHUXKHAS;

nons: nesoe — 25 MM, npasoe — 10 MM, HUXXHee — 20 MM, BepxHee — 20 MM;
ab3auHbI OTCTYN — OAUHAKOBLIN NO BCEMY TEKCTY U paBeH 12,5 Mm;
MEXCTPOYHbIN MHTEepBars — NOSTYyTOPHbIN;

BblpaBHMBaHME ab3aua — No WUPUHE;

NnepeHocC CrnoB — aBTOMaTU4YeCKUU;

LWpUdT Times New Roman, pasmep 12-14 nyHKTOB. B Tekcte Tabnuu
COOTBETCTBEHHO A0MYyCcKaeTca pasmep wpudTta 10-12 NyHKTOB.

[leyaTb TEKCTOB KOMIMbIOTEPHbLIX NPpOrpaMmm pekoMeHOyeTCHa OCYLLECTBNATb
Lpundotom Courier.
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OdopmneHne KypcoBOro npoekTta

Pa3pensl [13 nmetoT nopsakoByo Hymepauuto n 06o3HavaroTca apabcknmm
LUndppamm 6e3 3aBepLuatoLLLEN TOUKMN.

NMoppaspenbl AOMKHbI UMETH NOPSAKOBYHO HYMeEpPaLUIO B npegenax Kaxaoro
pasgena. Homep nogpasgena cocTouT U3 HoMepa pasaena u NnopsaaKkoBoro
HOMepa noapasaena, pa3gerneHHbiX ToYKoU (Hanpumep, 2.3 — noapasgen 3
pasgena 2). 'locre Homepa nogpasaena Touka He CTaBUTCS.

[MyHKTBbI Noapasgena TpebytoT "TponHON" HymMepaunu (Hanpumep, 2.3.4 —
NYHKT 4 B nogpasaene 3 pasgena 2). [locne Homepa nyHKTa To4Yka He
ctaButcsa. CTaHOapT OonyckaeT "4eTBepHy" HyMmepauuo an4 NoanyHKTOB.
[TocnenyroLime ypoBHU HyMepaLnm ctTaHaapToM He NpeayCMOTPEHbI.

©KabaHoB AA.,



OdopmneHne KypcoBOro npoekTta

Pasgensbl n noApasaesibl AOIMXHbI UMETb 3aroJyioBKM, a NMyHKTbl N NOAMYHKTblI MOT'YT
X HE NMETb.

Bce 3aronoBKU (CTPYKTYPHbIX 3N1EMEHTOB, pa3aesios, Nnoapasaenos, NyHKTOB U
noanyHkToB) 13 BKP BbINOMHAKTCA CTPOYHBbIMKU ByKBaMu (Ha4YMHasA C MPOrmMcHom
(3arnaBHOW) NOMYXXUPHbIM LWLPUPTOM 6E3 NoavYEPKNBaAHUSA. HaunHaKOTCS 3aronoBKu C
OCHOBHOr0 ab3auHoro oTcTyna (12,5 MM), KaBbliKaMn HE OKANMIIAKTCS U HE UMEIOT
3aBepLuaroLLen TOYKN. Ecnn 3arofioBoK COCTOUT U3 HECKOSbKUX MPEeasioXeHnn, To
OHW pas3gensarTcda Toukamu. [lepeHockl CroB B 3arofioBkax He agonyckarTcs. Kaxabiv
CTPYKTYPHbIN 3neMeHT 1 pasgen BKP HaunHaloTcsa ¢ HOBOU CTpaHULUbI.

3aronoBOK CTPYKTYpHOro anemeHTa Cogep)xaHue — LLeHTPUpYyeTcH.

[TlepeHOCHI CNOB B 3arofioBkax He gonyckarTca. MexxayCcTpoyHbIM MHTEpBan Mexay
nocregoBaTenbHO NAOYLWUMM 3arofiloBkamMm BelIOMpaeTCsl TaKUM XKe, Kak 1 B OCHOBHOM
TeKkcTe. Bce 3aronoBKn oTAenAnTCA OT OCHOBHOIO TEKCTa (npeabiayLero v
nocneanytoLiero) ogHom NycTtom CTPOKOMW.

3aronoBKu CTPYKTYpPHbIX anemMeHToB [13 — Pedbepart, BeeaeHue, 3aknioveHue,
[lepeyeHb cokpalleHnn 1 yCrioBHbIX 0603Ha4YyeHuin, CNMCcoK NCNONb30BaHHbIX
NCTOYHMKOB U CNMCOK MNIOCTPaTUBHOIO MaTepuana — He HyMepyrTCS.
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OdopMreHne KypcoBoro npoekTa

Unnroctpaumamm B [13 ABNSAIOTCS CXeMbI, AnarpamMmmel, rpaPuKkn, PUCYHKN,
YepTEXU U T.M.

ITrobas nnnictpauuns, umeroLad Ha3saHue, obosHavaeTcs criosom "PucyHok"
(be3 KaBblYeK) C nocrneayrLwnuMm aTpndytamm — Homep, TMpe N COOCTBEHHO
Ha3BaHue, Hanpumep, "PucyHok 3.1 — 'padomk nepexogHoro npouecca". Bes
aTa dopasa LeHTpupyeTca nog pmcyHkom. Hymepauusa nnnoctpauumn
ocyulecTBnaeTcs apabckumm umdopamm no nopsiaky B npeaenax pasgena.
Touvka nocne nocnegHewn UMdpbl B HOMepe UNCTpaLUun He CTaBUTCA.
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OdopMreHne KypcoBoro npoekTa

Tabnuubl pacnosnaratoT cpasdy nocrie ynoMmHaHus B TEKCTE UMK Ha
clriegylouleun cTpaHuue.

Ha kaxxgyto Tabnuuy B TekcTe 13 gormkHa bbITh cebifika. Tabnuubl MOryT
MMEeTb Ha3BaHUSA, KOTOPbIE NOMeLLaloT crnesa Hag Tabnuuavmn. Hymepytrot
Tabnuubl apabcknmun undpamm nNo NopsaaKy B npeagenax pasagena. Touka
nocre nocnegHen UuMdpbl B HOMepe He cTaBUTCcA. Hanpumep,

Tabnuma 3.1 — BemecrBennsie Tumbl B Delphi
Jlnuna, KonunuecTBo N
HazBanue . Jlnana3oH 3HaYEeHUI
oauT 3HavYaIuUX 1udp
Single 4 7..8 1.5x107% .. 3.4x10°8
Real48 6 11..12 2.9x10737 .. 1.7x10%
Real 8 15..16 5.0x107324 . 1.7x10%%8
Double 8 15.. 16 5.0x107324 . 1.7x10%%8
Extended 10 19 ..20 3.6x107%°1 | 1.1x10%32
Comp 8 19 ..20 —) L 2 ]
Currency 8 19 .. 20 -922337203685477.5808 .. 922337203685477.5807

©KabaHoB AA.,



OdopMreHne KypcoBoro npoekTa

dopmynbl 1 ypaBHEHNSA (MaTemaTUyeckne BolpaxkeHns) B Tekcte 13 cospatoT
cpeacTtBamu Word 1 pacnosnararoT U LEHTPUPYHOT B OTAENbHbIX CTPOKax
HenocpeaCcTBEHHO NOCe TEKCTa, B KOTOPOM OHM YNOMSAHYThI. [lo n nocne
cdbopmMynbl N ypaBHEHUS HEOOBXOANMO NMPOMNYCTUTL MO OAHOW MYCTOWN CTPOKE.

Bekrop cocrosunsa cucremsl onpeaengerca dopmynoit Komu-Jlarpamxa
x(t)= O(t,t,)- x(t,)+ | O(t,7)- B(r)-u(z)dr, (2.5)
%

rae X(7), X(f,)— BEKTOPbI COCTORHMA CHCTCMBI B TCKYUIMIT H HAYA/IBHBIH MOMCH-
Thl BPEMCHH;

D(1,1,) - nepexoauas MaTPHIA CHCTEMBI;

B(7), u(7) — marpuua ko) pHIHEHTOB YCHICHHS CHCTEMB! IIPH YIIPABICHHH |
| M BEKTOD yIIPARIICHMA.
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OdopmneHne KypcoBOro npoekTta

lNMepeuncneHuns (CNUCKM) UCNONb3YIOTCA BHYTPU JTHOOLIX CTPYKTYPHbIX €4UHUL
OOKYMEHTa 1 MOryT UMETb YPOBHU AeTtanusauunn. lNepen nepevyncneHnamm
cTaBuTCca gsoetoune. Kaxxagas no3anumns nepedmncrieHms nepBoro YpoBHS
aetanusaumm HadmHaeTcd ¢ ab3auHoro otctyna n obo3Ha4vaeTca CTPOYHOM
ByKkBOW HALUMOHaNbLHOIo araBsnTa ¢ NOCNeayoLEeN 3akpblBatoLLEN KPYTrIon
CKOOKOW uUnu, ecnu He TpedyeTtca naeHTudukaumsa no3mumnm, obosHavaeTcs
aedomncom. [1na ganbHenwen getannsauymm nepeymcrieHnsa NCnonb3yTCs
apabckne unpbl Co CKOOKON, pacnonaraemsie ¢ OTCTYNOM OTHOCUTENBHO
NONOXXEHNSA NepPevYnCcrneHnin NnepBoro ypoBHA aetanmsaunn. Hanpmnmep,

Komnonentst crpannust Standard Ianurpet komnonenros Delphi:
a) MEHI:

l) rnaBroe mMenio gopmsr MainMenu:

2) KOHTeKCTHOE MeHI0 KoMnoxenTa PopupMenu:
0) nanenn:

1) oOpiunan nanens Panel;

2) namnens ¢ 3aronoekom GroupBox:

3) navens ¢ 3aroNoBKoM H KHoNKamu seidopa RadioGroup;
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OdopMreHne KypcoBoro npoekTa

MpunoxeHunsa Bcerga Ha4MHaOTCS ¢ HOBOW cTpaHuubl. ObbEMHbIE
NPUSIOXXEHNS MOTYT UMETb CBOK BHYTPEHHIO0 aBTOHOMHYIO CTPYKTYpPY,
BKItOMas pasgensl, nogapasaerbl, NYHKTbI U NoanyHKTbl. B nepBoun CcTpoke
NMPUNOXXEHUA NocpeanHe ¢ NPOonNMcHON ByKBbI NeYartaroT cnoso [NpuroxeHme un
NponucHyto DykBy, 0003Ha4atoLLyto npurnoxeHune — MNpunoxeHue A.
[pynoxeHus obo3HayaroT 3arnaBHbIMK DyKBamMu pyccKoro angasuTta
HaunHas ¢ A, 3a ncknoyeHmem 6yks E, 3, 1, O, Y, b, bl, b.

IMpuaoxenne A
(0Ds3arenbHOE)
Texernl OCHOBHBIX Npoueayp

A.1 Texker npouneaypst RKV_100

Procedure RKV_100(..);
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