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B y4ueOHOM mocoOuu paccMaTpuBaeTCsl MOJCIUPOBAHUE KOPITyca CylHA, 3aJaHHe
I'PaHUYHBIX YCIOBUH U N300paKEHHUE BOJTHOBOM IMTOBEPXHOCTH TPH JIBHKCHHH.

JlatoTcss KpaTKue TEOpEeTUYECKHE CBEIICHUS M METOAMKa pacyeTra JIBIKCHHS
KOpIIyca CyJHa B mporpammHoi cpeae FlowVision.
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BBeaenue

B HacTosimiee BpeMsl KOMIIBIOTEPHBIE METOAbl CYIIECTBEHHO IOTECHUJIU
HKCTIEPUMEHTAIBHYIO TUJPOJAVMHAMUKY, PACUIMPUB IMOHUMaHUE MPOUCXOAIINX
BOJIM3U KOpIyca KOpaodJist MPOIIECCOB.

BaxxHelmuM, peBOJIONMOHHBIM IIIaroM JUJIsi JKCHAHCUU KOMITBIOTEPHOMN
TUAPOJMHAMHUKA SIBUJIAaCh pa3paboTka METOJ0B pacyeTa IIOTOKOB BS3KOU
KUIKOCTH METOJOM perieHus: ypaBHeHudt HaBre — CrTokca B NpuOIMKEHUU
Peitnonbrica (RANS meroasl unu, B HecTanumoHapHoM mnoctaHoBke, — URANS
MeTozbl). PacdueTHbie METOABI MMEIOT OTPOMHBIM MOTEHIMAT, OrpaHUYEHUE —
MOIITHOCTh BBIYUCIUTEIBHBIX PECYPCOB (CYMEPKOMITBIOTEPHI C UX BO3MOXKHOCTSIMHU
napajuiesIbHbIX BEIYUCIICHU).

[Ipumenenne  Takux  CHocOOOB — pacuera, Jaxe 0e3  KPYIHBIX
HKCIIEPUMEHTAJIBHBIX YCTAaHOBOK, TMO3BOJISIET MPOEKTHBIM Tpynmnam Bepdei u
KOHCTPYKTOPCKMX  OHOpO, TPOU3BOAMTH  HCCIEAOBaHUS B  COOCTBEHHOM
BBIYUCIIUTEILHOM ILIeHTpe. Bce OHM MNpOSIBIAIOT 3aMHTEPECOBAHHOCTb, BUJAT
BO3MOXKHOCTh 3aKpBITh pacue€TaMH BCE€ TEXHUYECKHWE BOIMPOCHI M, HE CIIHUIIKOM
yIIIyosisicb B TPOOJEMbl TOYHOCTH M OOJACTU MNPUMEHEHHUS HCMOJIb3yEeMbIX
MOJIeJiell ¥ MpOTrpaMM, MPOBOJST pelleHUE 3a7ady, KOTOphIe paHbllle 0e3yCIIOBHO
3aKa3bIBATUCH OBI JIJIsI SKCIIEPUMEHTAJILHOTO PEIICHUS B ONBITOBBIX OacceiHax.

B TO ke BpemMs U3BECTHO, 4YTO JUIsi BHEJIPEHUS HOBBIX PACUETHBIX
WHCTPYMEHTOB HCCIIE0BaHUs TpeOyeTcs: pa3paboTka U BCECTOPOHHSS BaluAaIlus
TEXHOJIOTUWA TPOBEACHUSI PACUETOB, KOTOPYIO KpaWHE CJIOKHO BBIMOJHUTH, HE
uMes IOCTyIa K COOTBETCTBYIOIIEH dKCIIEPUMEHTAIBHOM 0ase.

B yueGHOM mocoOuM paccMaTpUBAIOTCS OCHOBBI THAPOAMHAMUYECKOTO
MOJICITUPOBAHUS ABUKEHUS CyHA U pacdeT OYKCHPOBOYHOTO COMPOTUBIICHUS, TIPU
MIOMOIIIM METOJIOB KOHEYHBIX 00BEMOB B IporpaMMHOM Komiuiekce FlowVision,
NO3BOJISIOIIME MNPUOOPECTH HABBIKK W yMEHUs paboTbl B  MOAOOHBIX

BBIYHUCJIIUTCIIBHBIX ITPOTrPAMMHBIX KOMILJICKCAX.



1. Heab u 3a7a4m pacuyeTHO padoOTHI

[enbto maHHOM PabOTHI SIBISETCS CO3aHUE TPEXMEPHOM MOJENIH KopIyca
HAKaTHOTO cCyAHa ¢ mnoMmomibio mporpammbl  SolidWorks wu wumcciemoBanme
OOTEeKaHMsI TOJYYEHHOHM MOJENN C TMOMOIIbI0 MPOTPAMMHOIO KOMILJIEKCa
FlowVision.

3amaun periaeMble B pacueTHOM paboTe:

- CO3J1aTh TPEXMEPHYIO MO/IeIb KOopIyca MOTOpHOH siXThl B SolidWorks;

- TMOJYYUTh U300paKEHHE BOJIHOBOW IMOBEPXHOCTH, KOTOpAs BO3HHUKAET
MIpU ABWKEHHUU CY]IHA;

- ONPENENIUTh OYKCUPOBOYHOE COMPOTHBIEHUE BOABI JABMXKCHHUIO CyJHA C

3aJJaHHON CKOPOCTBIO.

2. CocTaB U TeMAaTHKA PacyeTHOH padoThI

Tema pacueTHOM paboThl (€e 00beM — OoT 15 10 25 MAITMHONMUCHBIX CTPAHMII
0e3 ydeTa npuJIOKeHHI) COOTBETCTBYET OJJHOMY M3 BapHAHTOB 3aJlaHUN, KOTOPBIN
BBIOWpAaeTCA TO TMOCIASAHUM JBYM IipaM 3a4eTHOW KHUXKKH CTYJCHTA.
OCHOBHBIMH TIEJISIMU BBITIOJTHEHHS TTPAKTUYECKON PAOOTHI SBIISIOTCS: PACIIUPEHHE
U yriayOJieHre 3HaHUM 00y4aronuxcsi, BhIpaOOTKa MPUEMOB U HABBIKOB B aHAJIU3E
TEOPETUYECKOr0 M MPAKTHUYECKOrOo MaTephaia, a Takke oOydeHue MeTojaMm
pacueta U MPOSKTUPOBAHUSA THUIPOJAMHAMUYECKUX DHEPreTUUEeCKUX MaIIuH.
OOyuaronuiics, coO CBOEH CTOpPOHBI, MPU BBHIMOJIHEHUN MPAKTHUYECKOH pPabOTHI
JOJDKEH TIOKa3aTh YMEHHME paboTrarhb C JUTEpaTypoil, [aBaThb aHaIU3

COOTBCTCTBYIOIIMX UCTOYHUKOB, ApIr'yMCHTHPOBATL CACIIAHHLIC B pa60Te BBIBOBI.

3. Ctpykrypa u odopmieHne padoTbl

CtpykTypa pabOThl BKIIOYaeT B ceOs: THUTYJIBHBIA JIMCT, JIUCT 3aJaHMS,
CoNlep)KaHWe, BBEJACHHE, pa3Jeibl OCHOBHOW YacTH, 3aKIIOYCHHE, CIIHUCOK
UCTIOJIb30BaHHBIX HCTOYHUKOB U MPWJIOKECHUS B BUJIC TPadUICCKON YaCTH JINCTOB
dopmara Al. Tekct paboThl HEOOXOAUMO HAOWPATh HA KOMIBIOTEPE HAa OIHOU

CTOpPOHE cTaHfAapTHOro Jjucrta (popmata A4 ¢ OONBIIMM IITAMIIOM MJI JHCTA



COJIEpKaHUsl, M MaJIbIM IITaMIIOM JJIsi OCTJbHBIX CTpaHull. Pasmep sneBoro moss
20 MM, ipaBoro — 10 MM, BepxHero — 20 MM, HukHero — 20 mm. [lpudt — Times
New Roman, pasmep — 14, w™excrpouneii wuHTepBan — 1,5. ®passl,
HAUYMHAIOIIMECS C HOBOM CTPOKH, IE€YaTaroTcs ¢ ab3al[HbIM OTCTYNIOM OT Hayaja
cTpoku. PaboTa, BBINONHEHHBIA HEOPEKHO, Hepa3dopuuBO, 03 COOIIOICHUS
TpeboBaHWii TO O(OPMIICHHIO, BO3BpAIAETCS CTYACHTY 0€3 TIPOBEPKH C

YKa3aHHUCM IIPUYMH BO3BpPATa HA TUTYJIbHOM JIUCTC.

4. KpaTkue TeopeTnyecKne cBeIeHHSA

B nawmHo#t paboTre mpu HCCIeNOBaHMM OOTEKaHUS KOpIyca CyaHa
nporpammoit  FlowVision OyayT wucrmosnb30BaHbl TakUe MOJCIH, KaK MOJEIb
HEC)KUMAEMON JKUAKOCTH W MOJENb JABYX(A3HOTrO TEUYEHUS IKUJIKOCTH.
[Iporpamma FlowVision ucmonb3yeT s pelieHdus 3aJadd METOJ KOHEUHBIX
00BEMOB.

Meton koneunbix 00beM0B (FVM --- Finite Volume Method) npeacrasnsier
co00¥1 TJIaBHBIN CITOCOO PEIICHHs CBA3AHHBIX YPAaBHEHUH MEpeHoca UMIYJIbca U
TypOyJIeHTHOCTH [2].

B oTnumume oT MeTola KOHEYHBIX Pa3sHOCTEW, JAHHBIM METOJ MCIOJb3YET
GbopMyJIMPOBKY ypaBHEHUM B UHTerpaibHol (Qopme. PacyetHas o6nactb
pa3OuBaeTCs Ha OINPENENIEHHOE KOJMYECTBO KOHTPOJIBHBIX OOBEMOB (sUe€eK),
KKJIOMY U3 KOTOPBIX COMOCTABIISIETCS HEU3BECTHAS BEJIMUMHA, MTPEACTABIIAIONIAs
coOoli cpellHEe 3HAUCHHE TEePEMEHHOM 1o AToMy 00bemy. [l Toro, 4ToObI
MOJIYYUTh alreOpandeckoe YypaBHEHHE, COOTBETCTBYIOIIEE HWHTETPaIbHOMY,
3aMUCaHHOMY JJII HEKOTOPOW KOHTPOJBHOW SUeHKH, HEOOXOAMMO HEO0OXOIMMO
OCYILECTBUTH J[Ba dTalla anmpoOKCUMAIIUH:

* [IpuOnu>xeHHbIE 3HAYEHUS] WHTErPaAJOB, BXOJAIIMX B YpaBHEHUE, NPHU
MOMOIIM  KBaJpaTypHbIX  (QopMys,  BBIpaXarwTCSs  4Yepe3  3HAUYCHUS
MOABIHTETPATILHBIX BBIPAXKEHUHN B TOUKAX TPAHUIIBI.

* 3HaueHHS NIEPEMEHHBIX B TOYKAX I'PAHUILbI STYEHKH UHTEPHOJIUPYIOTCS IO

HUX 3HAYCHUAM, 3aJaHHBIM B Y3JIOBBIX TOYKaAX.



HNHTerpanbHOe ypaBHEHHME BBINOJHAETCS Kak ISl KaXJAO0ro OTAEIbHOTO
KOHTPOJILHOTO 00bEMa B OTJIENBHOCTU, TaK W JIJIsi paCYETHOM 00JacTU B IIEJIOM.
Takum 00pa3oM METOJ] KOHEYHBIX O00BEMOB 00aaeT CBOWCTBOM TJIOOQIBHOTO
COXPAHEHHS], UTO SIBJISIETCS BAKHBIM IIPEUMYILIECTBOM 3TOT0 METOAA.

MeTos KOHEUHBIX OOBEMOB MOXKET MPUMEHATHCS C JIOOBIM TUIIOM CETKH,
TaK 4TO OH NPUMEHUM [Jisl CIOXHBIX reomeTpuil. CeTka OmpeAessieT TOJBKO
IPaHULIBI KOHTPOJBHOTO OOBEMa M HE HYXIAeTCs B NPHUBS3KE K CHUCTEME
koopauHaTt. [lo cpaBHEHHIO C METOAOM KOHEYHBIX 3JIEMEHTOB, METOJI KOHEUHBIX
00BEMOB OoJiee TTpreMIIeM JIJisi OOJIBIITMHCTBA MPOTPAMMHUCTOB, MEHEE CIIOXKEH C
MaTeMaTU4YeCKOW TOUKH 3pEHHUs] U TPeOYyeT MEHbIIEH MaMATH KOMIBIOTEpa MpHU
TOM € YHUCJI€ PACUETHBIX Y3JIO0B.

Meton o6namaeT mNpPEeUMMYIIECTBAMH HECIOKHOTO MPOrpaMMHPOBAHUS,
MaTeMaTH4eCKOM MPOCTOThI M (PU3MYECKOM aJleKBaTHOCTU. BcerieacTBue 3Tux
JIOCTOMHCTB,  OOJBIIMHCTBO  pa3pa0OTaHHBIX  KOMMEPYECKHX  MPOrpaMMm
YUCJIIEHHOTO PEUIEHUs 3aAad TUIPOJAMHAMUKH HCIOJIB3YIOT METOJ KOHEYHBIX
00BEMOB.

Mopaenb HEC)KUMaeMOM KUIAKOCTH OITMCBHIBAET TEUCHHUS BSI3KOU >KUIKOCTHU
npu Maibix yrciax Maxa (M < 0.3), Manbix ¥ 60JbmuX (TypOyJI€HTHBIX) YHCIIaxX
PeitHonpaca. JlomyckaroTcss Maiible WM3MEHEHHUS IUIOTHOCTH, YTO ITO3BOJIAET
€CTECTBEHHBIM 00pa30M y4ecTh MOABbEMHYIO cuily. B Mozenb BXoAST ypaBHEHUS
Hape-CroKkca, ypaBHEHNE SHEPTUU.

VYpaBuenuss HaBre-CTokca (3aKOH COXpaHEHUSI UMITYJIbCA) JIJIsI HAXOKACHUS

3HAYCHUA CKOPOCTHU UMCHOT BHU.
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Mopens  aByx(daszHoro  TeueHUs ~ KUAKOCTH  MpeJHA3HAYeHa A
uccaeIoBaHusl IBYX(a3HbIX TEUEHUN CO CBOOOHOM MOBEPXHOCTHIO. DTa MOJIEIb
UCIIOJIB3YETCsl I OmpeseneHuss Kod(DPUIIMEHTOB CONMPOTUBICHUS KOopabieh u
MOJIBOJIHBIX aIllapaToB, 3aM0JIHEHUs (OpPM paciyiaBOM METaJUIOB U T.J.

Mogens ucnons3yer pynkuuo VOF, npunumaroniyto 3nadenus 0 (ras, B
JaHHOM cioydae Bo3ayx) ©u 1 (xuakocth). CBoOomHas MOBEPXHOCTH
npeacraBigercss HaOOpoM  (AceToK, OTCEKalIIMX PACUYETHYI0  00JIacTh.
PaccuuThiBatoTCs Bce TUCHKH, B KOTOPBIX MTPUCYTCTBYET KUIKOCTD.

[Tomumo ypaBuenusi HaBbe-CToKCa U ypaBHEHUS! SHEPTUH, 3aITUCAHHBIX
BbIlIE, B JIaHHOM MOJIEJIM HCIOJb3YETCS YpaBHEHHE TNiepeHoca (yHKUUU

3anonHenus F. JlanHoe ypaBHEHUE UMEET BU/L:
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5.  Mertoanka BbIOJHeHNUs] padoThI
5.1 Co3nanue TpexMepHOH MOeJH KOpIyca Cy/HA

[Tporuecc coznanus o6nacTu pacueTa BKIIOYAET B CEOsI CASAYIOUINE [IATrH:

3amyctuth nporpammy SolidWorks.

Co31aTh HOBBIM JOKYMEHT JETaju, BHIOpAB TPEXMEPHOE MPEICTABICHHE
OZIHOTO KOMITOHEHTA.

3aiitu B “Tool - Options” Ha maHeaW HHCTPYMEHTOB M BO BKJIAJIBIIIC
“Document  properties  —>Unit”  nocraBuTh  CAMHMII  H3MCPCHHS,
COOTBETCTByIOIMEe cucreme enuaun u3mepenuss MKC (merp, Kuiorpamw,
CEKYH/Ia).

Breiopate B Mento “Curves ” xomanmy “Curve Through XYZ points ” u B
OTKPBIBILIEMCSI OKHE BBECTH TOYKH, 4epe3 KOTOpbIe OyAeT MPOXOAMTH KPHBas.

[Toctpoum kpuByto BII npaBoro 6opTa ciieayronmm:
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Pucynok 1 - OkHO BBOJA TOUEK ISl HOCTPOEHHUSI KPUBOU

Jiis moctpoenus kpuBoi BII neBoro 6oprta (cummerpusi otHocuTenbHo JI1

kpuBoit BII mpaBoro Oopta), coxpanum ¢ail ¢ koopauHaTamu Kpubou BII

npaBoro 6opta B ¢ait BILsldcrv.

Bri6pats B mento “ Curves ” xomaugy

Curve Through XYZ points ” u otkpeiBacm ¢aii Bllsldcrv, usmensiem

KOOPpAWHATBL Y B 1oJIOKHTEIbHBIE 3HaueHus U HaxxmuTe OK.

AHanoruyHo IMOCTPOUM OCTAJIBHBIC KPHUBBIC I CKYJI, KHJIM U HCCKOJIBKO

IIITaHT'OYTOB.

B pesynbraTre moimkeH OBITh MOMy4YeH HAOOP KPUBBIX MPEICTABICHHBIX Ha

pUCYHKE 2.
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Pucynox 2 - HaGop kpuBbIX, HEOOXOIUMBIX JUIsl TOCTPOCHHS TBEPIOTEIHHOU MOCIIN

J1st mocTpoeHus MOBEpXHOCTEM MoJieu B MeHIo “INSert” BeiOpaTh KOMaHTy
“Boundary Surface”. B “Direction 1” Beioupaem kpusbie BII u Ckyna 2, B
“Direction 2” BeiOMpaeM KpuBbie KpoMku Hoca, mm 0, mm 4, 8, 10 u KpoMKH

KopMbl. HakoHell moinyyuM noBEepXHOCTh, TOKa3aHa Ha PUCYHKE 3
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Select more curves if required then set attributes for boundary surface Editing Part

Pucynok 3 - [locTpoeHne noBepXHOCTEN MOIETU



AHanoru4Ho I IIOCTPOCHUA OCTAJIbHBIX HOBerHOCTefI.

JlJis OCTpOeHUs TBEPAOTENbHOM MoJenu B MeHI0 “Insert” BbiOpaTh KOMaHIy

“Surface=> Knit Surface” BeiOupaem Bce moBepxHocTH Mozenu B “Selections” u

orMeruM BeIOOp “Try to form solid”. Hakoner monydnmM TBEpAy0 MOJICIb, TOKa3aHa

Ha pUCYHKe 4.
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Pucynok 4 - TBepaoTenbHass MOAECITb MOTOPHOM SXThI

Ha manenu wHCTpyMeHTOB B MeHIO (aitnm BbIOpaTh TyHKT “Save AS”.
Breiopars Tun daiina .STL, HacTpouTs B mapaMmerpax €IWHHUIIBI U3MEPEHUS —
metpel, nomyck 0,005, yron 5 rpagycoB. Coxpanuth ¢aili moja Ha3zBaHUEM

“HullShip”.

5.2 Co3nanue 60kca

[Tporecc cozmanms o0acT pacyeTa BKIOYACT B CeOsI CIICTYIOININE IIaru:

Co3aTh HOBBIM JIOKYMEHT JI€Tajd, BBIOpPAB TPEXMEPHOE IIPE/ICTABIICHUE
OJTHOTO KOMITOHEHTA.

Baiitu B “Tool - Options” Ha naHead MHCTPYMEHTOB M BO BKJIAJIBIIIC

“Document properties

10



—2>Unit” noctaBUTh EAMHUIBI U3MEPEHUS, COOTBETCTBYIOIIHE CHCTEME
enunul usmepenuss MKC (metp, kuimorpamm, CEKyHAIa).

Ha nanenu uHCTpyMEHTOB BbIOpaTh KoMaHay “Sketch”. BeiOpath MmI10CcKOCTh
“Top Plan”.

C momomplo KoMaHAbl  “‘Line” HapucoBaTh TOPHU3OHTAIBHYIO MPSIMYIO
MPOU3BOJILHOTO  pa3Mmepa. OTpenakTupoBaTh pa3Mephbl, IOJIYYEHHOIO B
npeAblIyleM MyHKTE MPsIMOM, 3allaB KOOPJMHATHI MpaBOM TOUKU X =100m U
Z=0m.

HapucoBaTh  BepTUKaIbHYIO  MpSAMYI0  MPOU3BOJIBHOTO  pa3Mmepa.
OTpenakTUpOBaTh pa3Mephl, MOJIYUYEHHOTO B MPEAbIAYLIEM IYHKTE MPSMOU,
3aJ1aB KOOPJAMHATHI BEpXHEN TOUKA X =100m U Z =14m.

HapucoBaTb  TrOpU3OHTQJIbHYIO MpPSMYI0  [POU3BOJBHOTO  pa3Mepa.
OTpenakTUpOBaTh pa3Mephbl, MOJIYYEHHOTO B MPEABIAYLIEM IYHKTE MPSMOU,
3a71aB KOOPJAMHATHI IPABOU TOYKU X =100,00lvu Z =14m.

HapucoBaTh  BepTUKaNbHYIO  MPSAMYIO  TPOU3BOJBHOIO  pa3Mmepa.
OTpenakTUpoOBaTh pa3Mephl, MOJIYUYEHHOTO B MPEIAbIAYLIEM ITYHKTE MPSIMOU,
3a71aB KOOPJIMHATHI BEpXHEN TOUKM X =100,00lmu Z =18m.

HapucoBaTh  TrOpU3OHT&JIbHYIO  MPSAMYIO  MPOU3BOJIBHOTO  pa3Mmepa.
OTpenakTUpOBaTh pa3Mephbl, MOJIYYEHHOTO B MPEAbIAYLIEM IYHKTE MPSIMOU,

3a/1aB KOOPAMHATHI JieBor Touku X=0, Z=18.

HapucoBare  BEepTHK&JIbHYH0  IPSAMYIO  INPOM3BOJIBHOTO  pa3Mepa.
OTpenakTupoBaTh pasMephl, IMOJYYEHHOTO B MPEABIAYLIEM IYHKTE MPSMOU,
3a71aB KOOPAMHATHI HYKHEN TOUKU X =0m U Z =0m.

B pe3ynprare nocTpoeHuii NOJIy4YuM PUCYHOK 5
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Pucynok 5 - Ocku3 6okca

Haxates kHonky “EXit Sketch” wu mepeéitu B “Features” mnanenu

UHCTPYMEHTOB.

B nanenu uHCTpyMeHTOB BhIOpaTh Komanay “Extruded Boss/Base”. B moie
“HampaBnenuel” mnpunsate anuHy 18 M. B pesynbrare mnonydum OOKc,

M300paKEHHYIO Ha PUCYHKE 0.

-

E‘ﬁlSulidWGrks | File Edit Wiew Insert Tools Window Help & | [ T 2 - ] &K
B-E- O-aBBE B H-Y- B0 \N-O-0->»

o N -
v | QasERNEIDD @B F-or- @ B E-

-

o

=

!

o Partz

E] Sensars

+ |:| Annotations
Material <not

A|U|&E:

Frankt Plane

3

&

2 Top Plane
&

Y

Qrigin

A
E > Right Plane
[g Extrudel

LN

i
H !
< >

R -0 Model [Wofion Study 1]

Select entities ko rnodify their appearance Editing Park

Pucynok 6 - TBepaorenbHas Mofiesb OOKca
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Ha nanenn uHcTpymeHTOB B MeHIO (haiinm BbeIOpaTh HyHKT “Save AS”.
Breibpate tun ¢aitna .STL, HacTpouth B mapameTpax €IUHHUIBI U3MEPEHUS —
MeTpsl, monyck 0,005, yron 5 rpamycoB. CoxpanuTs (aitsn 1o HazBanueM “BoX
Ship”.

5.3 PacueT mocraBJieHHO#i 3aqa4un B mporpamme FlowVision

5.3.1 3ajanne MaTeMaTH4eCKON MOeJIN

[Ipouecc co3maHus MaTeMaTHYECKOM MOJEIM BKIIIOYAET B ceOs CIeayrolIue
HIaru:

3anyctuth nporpammy FlowVision.

Ha nmnanenm wuHcTpymMeHTOB BbIOpaTh KoMaHay “Cospatre”. B
NOsIBUBIIEMCS. OKHE BblOMpaTh Tun (aiinoB .STL u OTKpeITH JOKYyMEHT “BOX
Ship”.

B mento “@unbtper”’ BbIOpaTh KoMaHay “‘/[Brkyrieecs: Teno B m1abioH
reomeTpun’ u 3arpy3uth “HullShip. STL”.

BreiOpars cBoiictBa B “JIBMKyleecsl TE€IO B IMAOJIOH T€OMETpUU~ H

BBECTH: B noJjie “Macca”

M = 8267xe, [xx =14000k2.32, [yy = 200000k2.12, Izz = 220000ke.v2 (Ha ~ PHCYHKE
7,a); B mnomne “Llentp” KOOpJAMHATBI ~ IIEHTpAa  HWHEPUMH  CyJHA
X =-1,468m;Y =0m;Z =1,375m, BMECTO LIEHTpPa BpAIICHUS HCHOJH30BaTh LICHTP

UHEpLHH (CM. Ha pUCYHKE 7,0);

CeoiicTea [Aevscyweesca Teno & Wabnon rec...[¥| Jll Ceokictea [ lemkyweecn Teno & Wabnon reo...[¥

KN o= NV s
OfHosneHue  Macca l LlEHTp] .D.BH}HEHHE] 1]k DﬁHanEHHe] Macca LeHtp l .D.EFH}KEHHE] 1]
Macca [kr] L eHTp MHEpLLM

5267 123 - 1468 123 |0 123 - 1378 123 -
b oraeHT HHEpLMK [KrE] Ll eHTp EPALL EHMA

|14|:||:||:| 123 - ||:| 123 -l|0 123 - v MenonesoBaTE LEHTD HHELLMM

0 125 »||200000 123 - |0 123 ~

i 123 ~||0 123 - |220000 123 ~

a) 0)

Pucynox 7 — a) Macca u MOMeHTHI nHepuinu cyaHa; 0) LlenTp uHepuuu u neHTp
BpAILICHUA Cy/IHA
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B noje “IlepBoHayanbHOE MECTO PACIOJIOKEHHE YKa3aTh KOOPJIWHATHI
X =50Mm;Y =0m;Z=14,775n (cM. Ha pucynke 8, a); B mnoie “Tekyiiee
pacrojoxxeHue” ykKazaTb KOOpAWHATBI X =50a;Y =0m;Z =14,775u( cM. Ha

pucyske 8, 0). Cormacurcs.

CeokcTEa [flBMMcyweeca Teno g IWafnoH reo... X CeoiicTea [lBwucymeeca Teno 6 Wabnow reo...[X]

da | v X N2 da v XN
MepBoHaYanEHOE MECTOpaCNoNoHEHHE l Ter 4| » | TEKYWEE MECTOPACTONDHEHME ] Meamerpua 4 | »
# Y z S N z
Lermp 50 o [14.775 Lewrp |50 |0 [14.774
TaHraxa K.peHa PeickaHHA Tanraxa K.peHa Prick.aHus
Yran ||:| ||:| ||:| Yran ||:| ||:| ||:|
a) 0)

Pucynox 8 — a) KoopaunaTsl mepBoHAYaIBHOOTO MECTa PACTIONOKEHHUS; 0)
Koopaunate! TekyIiero pacnoaoxeHus

[Tonyyum B pe3yiapTaTe KOPIyC CyJIHa pAcIOJOXKEHHbIH B OOKce,

ITOKA3aHHBIN HAa PUCYHKE 9.

Pucynok 9 — PacnionoxxeHue cyaHa B O0okce



5.3.2 3ananue pusnveckux mapamerp

Brimonaenne 3amanns GU3NYECKUX MapaMeTp BKIIOYAET B ceOs CIEeMyIomue

mraru:

B “Ilogo6nacte#1” uepe3 komanay “M3meHutb Mojenb’ BbIOpaTh

Moenb “CBoOoaHas TOBEPXHOCTH (M. Ha pucyHke 10).

Bl BriGop Moge nM

bopene sasopa
TyptyneHTHOCTE Y
MunecaukK Te...
Mynecauu|ioH. .
OTHoC. ofbem ... W

Ok

MU T F o fonHan noBep=HOCTE
HpagHEHME Paccudr... | Samopo... |
CropocTe W

[E4

OTriena

Pucynok 10 — Bei6op mojienu pacyera

B wmenio “®usnueckue mnapamerpsl”’ B mnoje “HauvanbHble 3HaYeHHS

WU3MEHUTH CBOWCTBA, MPHUHSB CKOPOCTh T€YEHUS KUAKOCTU XCKOPOCTh paBHOM -

2,57 m/c (5y3.) (cMm. Ha pucyHke 11).

CeorcTEa [HayanbHbIE ZHAYEHWA ]

47 | X N2
HavaneHkeIE ZHAYEHMA l

Hrag | SHAYEHME :
Terinepatypa 0

K.oHUEHT pauma ]
HaeneHuE 0
sCKopocTe -2
yCEOpoCTE 0
ZCkopocTe ]

Ckop. B &acCuctk. . 1

(%2

[

Pucynoxk 11 — HauanbHbie 3HaUeHUS

B Menwo “@usnueckue napamerpsl” B mnose “OnopHbIE BEIUYUHBI 3a4aTh

temmneparypy 293 K, nasnenue 100000 I1a (cm. Ha pucyHke 12).
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CeorcTea [ONnopHbIE BENMYYMHBI]

A | W W2

] NopHEIE EEAMYIMHEI l

Mraa | JHAYEHME
Terneparupa. k. 293
Haenenue, MNa saooooTTTTTT

Pucynok 12 — OnopHbie BETUYUHBI

B Menwo “@usnueckue napamerpel’ B noje “Ilapamerpsl Mojenu” 3a1aTh B
rpade “OOmme” 3Hauenue nasiaeHue mMuHumyMm 50000 Ila, gaBieHue makcumym
150000 Ila, temmeparypa muHumyMm 100K, makcumym 50000 K ckopocthb
makcumyMm 30 m/c (cMm. Ha pucynke 13); B rpade “I'mapocraTtuka” BBECTH 3HAUCHUE
mwiotaoctu 1000 kr/m® (cM. Ha pucynke 14, a); z ypoBHs xugkoct 14 M u B rpade
“YpoBeHb XKHUIAKOCTH BBECTM X HAYAJIbHBIM ypoBeHb kuakoctu 100 M, y
HAYaJIbHBIA YPOBEHb KUAKOCTH 18 M, Z HauaJgbHBIN YpOBEHb KUIAKOCTH 14M (CcM.

Ha pucyHke 14, 0).

CeokcTea [MapamMeTpel Mogeny] (%]
4| v K K2
_____ D 5U-lHEl rmpDDTaTHKal YpoEeHR mmmmpllﬂ
Hraa : | 3HAYEHHE ~
b akcurayra naoTHooTW, K. Te+020
HaEn. taaHMrayr, Pa R0000
HaEn. ratcumyr, Pa 150000
T eran. tlaHMRAYr, K. 100 =
T eran. takCcHraye, . R0000

CEOpOCTE MakCuHiyd, ks e

[

>

Pucynok 13 — O6mue napameTpsl MOJIeu
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CeolicTea [Mapamerpel Mogenq] CeoicTea [MapaMeTpsl Moaenu]

4| v X2 41| v XK N2
D6wwe [WopocTaruea l YpoeeHe xuakocT 4 | F MuapocTatika  HPOESHE HMAKOCTH l Honon 4| ¥
LR | ZHaueHMe | AGE | 3nzuetue : |
MaoTHOCTE, KrAW™3 1000 ¥ Hay, ypoeeHe ... 100
MaorhocTe], krdv™3 0 I HAY. YpoEeHE M. 18
¥ YpOBEHE #MIkoD... -1 Z HaM. YpoBEHE #M... |14
Y ypoBeHE wWakoo... -1 HaranuHr 1
Z YpoBEHE #Makoc.. 14 i

a) 0)

Pucynok 14 — a) 'mapocraruka; 6) YpoBeHb )KUIAKOCTH

B meHo “Ousnueckne mapamerpsl’” B mnone “BemectBo0” 3arpy3uts u3

0a3bl “Bopa (uucras)”.

5.3.3 3ajanne rpaHMYHBIX YCJIOBUI

BrinosniHeHHe 3aaHusl TPaHUYHBIX YCJIOBHH BKIIOYAET B ceOs Clleqyrouiue

HIaru:
(13 2 (13 29
B nepese koHCcTpyHnpoBaHus “I paHu4yHbIE yCI0BUS~ co3aaTh UMs “Bxox’”.
B orom xe MeH Haxarh “‘PemakTtupoBarh” TNpPUHATH THII TPaHULbI
“Bxon/Beixon”, ckopocth paBHas -2.17 ™M/c, TUN TPaHUYHOTO YCIOBUS —
“HopmansHas ckopocts ~, OtHOOOheMKunkBAueiike paBen 1 (cM. Ha pUCyHKeE

15) Cornacurcs.

CeoicTea [Tp.ycn.1] Pe naKTHpOBaTH FPaHHUHDE YCIOBHE

| v X k‘? ’? togenk : CeofinqHan NoEepRHOCTE
Tun rpaHKue |E:-:o.uf'Eb|:-:o.u. ﬂ
p.Heznogue ]
CropocTe ngplSElHeprMﬂ] Tgpﬁﬂ.uccunauuﬂl OrHOfee 4| ¥
HiA : |E:.;|jﬂ |_ | THM FPEHWYHOMD Yo NOBHA | |Hupmaanaﬂ CROpOCTE j
[ AgarmupoEare go |1 Cropocte 1217 123 ~
Monens : |

Yucno cobmnoe, ; |

Mnowags paceTor : |

Ok | OrreHa |
a) 0)

Pucynok 15 — a) Co3nanue rp.yci. Bxona; 0) PegaktupoBarts rp.yci.
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B nepese koHcTpyupoBanus “I'panuynble yciaoBus~ co31aTh UMs “‘Beixon”.

B stom ke MeHto Haxkath “PenaktupoBarh” NpUHATH TUI rpaHulbl “CBOOOIHBIM
2 (13 29

BbIx0o”, Tun rpanuuyHoro ycnoBusi — “HyneBoe naBieHue/Bpixon ~ (cM. Ha

pucynke 16). Cornacurcs.

CeoicTea [[p.yon.2]

pE,.EI,l':II(TH poBaTh IpaHHYHOE YCIOBHE

= | }( .f? ’? Maogens | CeofiogHas NosepsHoCTE

Tun rpaHius CEof0nHBIN Bhixog

[p.Honoeue l

" CropocTe TgprIHeerﬂ] Tgpﬁﬂuccunauuﬂl OrH0Gee 4 | ¥
PA - |BbIHDﬂJ . | TN FPAHWYHOr D YCAOEHA | |Hgnesoe ,a.asnewe.f’smr:o.j

[ Apammaposateno: |1

Monens ; |

Yucno cobimar, ; |

Mnowane gacerok ; |

ak. | OTreHa ‘
a) 0)

Pucynok 16 — a) Co3manue rp.yci. Beixoaa; 0) Pegaktuposats rp.yci.

B nepeBe xoHcTpyupoBanus “I'pannunbie co3nath ums “Cummerpus’. B
ATOM K€ MEHIO HakaTh “PenakTupoBaTh’ MPUHATH TUI IpaHUlbl “‘CUMMETpUs,
Tun rpanuyHoro ycioBus — “CTeHKa ¢ MPOCKajab3blBaHHEM ™ (CM. Ha PUCYHKE

17). Cornacurcs.

CeoiicTea [p.ycn.3] E Pe nakTHpoEaTh FpaHHUYHOE YC/A0EHE E
4| v X k‘? y? Monent : CBoﬁmHaﬂnnBepHHnmb
THN rpaHHLE CHMET 1A
[p.dcnoBEue l
Cropocte l Tgpﬁﬁﬂepruﬂ] Tgpﬁ,ﬂwccunauuﬂl OrhDtee 4 | P
MraA ; ||:HMMETFIHF| . | THM FPAHUYHOr0 YCAOEWA | ||:TEHKa = npDCKaanblsalj

[ AfganTupoEaTe 40 |1

Mogens |

Yycno coeinok ; |

Mnowank facerok |

ul's | OTrena ‘
a) 0)

Pucynok 17 — a) Coznanue I'p.ycn. cummerpun; 6) Pemaktuposats I'p.yci.
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B nepese koHcTpyupoBanus “I pannusble ycnoBus~ co3faTh uMms “Kopryc”.
B stoMm xe meHro HaxaTh “PenakrupoBaTh” NpUHATH THUN TpaHulbl “CTeHKa”,
LIEpOXOBATOCTh paBHas HOJb, THUN TIpaHU4yHOro YycioBus — “CreHka,

29

jJorapuMUYECKU 3aKOH ~°, ajamnTalus paBHAa JIBYM (CM. Ha pucyHke 18).

Coracurcs.

CeoMcTEa [[p.ycn.4] £ Pe nakTMpOBaTh [PAHHUHOE YC/0EHE g|

- RV 'Y k’? y? Monenk : CeofnaHan NoBepEHOCTE
Tun rpaHMue ; |CTEHKa j
['p.dcnoEwe l
CropocTe ] TgptGHeerﬂ] TypSduccunaumra | OtHOGee 4 | *
Mraa - |K':'|:'”':|'3 . | Tun rpaHiyHoro yonosus . (B e e
v Agarmipoeate ao: |4 Wepaxasarocte, g

Monens : |

Yucno cobInak ; |

Mnowans ¢aceTok ; |

(]S | OrmeHa | |
a) 0)

Pucynok 18 — a) Coznanue I'p.yci. Beixona; 0) PemaktupoBats ['p.yci.

5.3.4 3ananune reomeTpun

PaccraBuTh rpaHUYHBIE YCIIOBHUS:
e Ha nepenneit rpanu HIKE YPOBHSI BOJIBI — BXOJ (CM. Ha pucyHke 19)
e Ha GokoBoil u 3a71Hel rpaHsax Ookca — BbIXOJ (CM. Ha pucyHke 20);
e Ha nepegHeid rpaHp BBIIIE YPOBHS BOJAbI, BEPXHEU, HIKHEH H
OOKOBOIi TpaHl — CUMMETpHs (CM. Ha puUcyHKe 21).

e Ha kopnyce — kopmyc (cM. Ha pucyHke 22);

B nepeBe koHcTpyupoBanusi B “I'panuunsie ycioBus® Ha “Kopmyce”

npuHATh “Coznars CyneprpyIiny’ U 3KCIOPTUPOBATH e€ B «llocTpoueccopy.
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Pucynok 19 — I'paanunoe ycinosue “Bxon”

Pucynok 20 — I'panuunoe yciosue “Boixoa”

Pucynok 21 — I'paanunoe ycnoBue “Cummetpus’”
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Pucynoxk 22 — I'pannunoe ycnosue “Koprryc”

5.3.5 3ajanue HAYAJIBLHONM CEeTKH
B nepeBe koncTpyupoBanus B nojie “HavanbHas ceTka” 3aaaTh CETKY.
BOnusu kopryca ceTka JoiKHA OBITh TYCTOM, JJisi yBEJIHMYECHHUS] TOYHOCTH
pacuera. Ilepexoa OT KpPYNKOM CETKM K MEIKOW JOJDKEH OBITh IJIaBHBIM, JJIS

MOJTyYeHUs JIyqIliel KapTUHBI BOTHOOOpa3oBanus. CeTka moka3zaHa Ha puc.23.

Pucynok 23 — a) HauanbHas cetka By 00Ky; 0) HavanbpHast ceTka BUJ CBEpXY
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5.3.6 Ucnoab3oBanne mocrmpoueccopa

B Ilpenpoueccope Bce BrmmosHeHO. Ilepertn B Iloctnponecc. B nepese

KOHCTpyHupoBanus “JIab2 > OObekThl = Illabmon mrockoctn —>CBoiicTBa”

BBecTH: Touka Ha tuiockocTu X0 =50.0005 M, YO =0 m, Z0 = 14 m; HOpMaJbHbBIN

BeKTOp ZN = 1 (cM. Ha pUCyHKe 24).

CeoicTea [LLlabnoH nnockocTu]

R v XN g»

MapamMeTpbl NAOCKOCTH I

Touka Ha naockocTy | HOPMAaNbHeIA BEKTOD

»0150.0005 ®nfo P |
Y0 (o :Ynlg—' Y |
= ,14— ‘Znﬁ—' Z |

Cnsurl[] Haotopor

|

[ Otcevenue

Pucynoxk 24 — Cpoiictsa lllabnona miockoctu

B nepese konctpyupoBanusi “Cinou — PacuetHast cetka — CBoiictBa — HE

MOKa3aTh JINHUU CETKH .

B nepeBe koHCTpympoBaHUs cO3/1aTh HOBBIN 00BeKT «Kopmyc rpymmbiy,

3aTeM “O0bekThl — OT kopnycl pynmnel - Co3naTh ciiol ~ BBECTH: O0OBEKT — OT

koprycl pymribr; mepeMeHHas — IaBJICHHUE; METOJI — 3AJTUBKA(CM. Ha pUCYHKE 25).

HOBLIF CROA

v w2
Mraa | Zamuera us JasneHuwe AETO
OobekT [ eperieHHaA kdeTon,

|EIT Kupngcrﬂ |,.El.aE=r|EHHEj |3E|J'IHEIKE| ﬂ

Facrpacka ] Januera ] CoxpaHeHHe & gain ]

MNepemenHan
| J BocTaeka: ||1
kM akc ||5EI =5y SHavEHME |
I 1000
_ Muw|[-3000 B 40s0n
MepenpUcEoHTE | 30600
20400
JanucesJarpyszka | 10=0n e

Pucynok 25 — Co3nanue ciost 3a1MBKU JaBICHUS
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B nepese xonctpyupoBanus “O0bexthl — OT kopmyclpynmber - Co3marh
cloi” BBeCTU: O0OBEKT — OT Kopmycl pynibl; nepemeHHas — JAaBJI€HHUE; METOMA —

XapaKTePUCTHKN M3 JaBiieHUs. [IpuHATH 3amuchiBaTh JaHHBIX B (ain 5.glo u

nepro coxpaneHus 1 ureparuii (cM. Ha pucyHke 26).

HoBbiH Cnor

v X N2
Mma [RapakTepuctuku vz dasneHue AETO
O6eekT MNepemerHHan tMeToa

IDT Kopngcl'L] l ﬂaBHEHME:J lXapaKTepucl_v_]

UcpeaHeHue LCoxpaHeHue B daiin I 4 I >|

|v 3anucelBaTte AaHHBIE B Parin

— WMma pating -

|5.glo 0O63op... l

i~ MNepuoa coxpaHeHuWa -

‘& || CeKyYyHa
“ 1 UTEpaUni

Pucynox 26 — Coznanue cinos XapakTepPUCTHK JaBICHUS

B nepese koHcTpynpoBanusa “Cnon - Co3nath cioil” BBECTU: OOBEKT — BCE

MMPOCTPAHCTBO, IICPCMCHHAA — OTHOCHUTEJIBHBI 00BEM KNIKOCTH B ﬂqeﬁKe;

METO]T — U30ITOBEPXHOCTH (CM. Ha pUCYHKeE 27).

HoBbiA cnou

X K2
Mra |MsonoeepsHocTe ks OTHO GeenoKiy ABTO l
OceexkT MNepemerHan MeToa

IBce npomp.L_l lUTHDﬁberL’ leonosepr-L]

rMun 2HauyeHue Makc
[0 o5 | I | |

Henposp. . R S = [=1 =17 1: 1% | B

[ AcuHzp. nocTp. 1y
aKc. ypoBEeHb I-1
[T Pé&6GepHbiii 61 =
YpoBeHb CraaskKuBaHWa

]
x

5 SONOEEepXHOCTE l
|
|

Pucynok 27 — Co3anue BOJTHOBOUM MOBEPXHOCTH

B nepese koncTpyupoBanus ‘“TBepapie Tena — CpoiictBa — Toabko

MMOJIBM)KHBIE Tena™.

3armyck 3a/1a4u ¥ COXpaHEHHE Pe3yIbTaTOB pacueTa.
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B nanenu unctpymeHTOB BHIOpaTh KOMaHay “TlocTpouTh HayanbHYIO CETKY
Y HayaTh MpoLEecC pacyera’ .

Pacuer BBINONHATDH, MOKA HE MOSIBUTHCS KAPTUHA BOJIHOBOM MOBEPXHOCTU U
HEBS3KU NMPUOIHU3ATCA K HYJIIO.

B nanenum wHCTpyMEHTOB BbIOpaTh komaHAy ‘“OCTaHOBUTH BBIYUCIICHUE
1OCJIE TEKYLIEH UTepaluy .

[TpocmoTp pe3ynbTaToB yepes mporpammy Exel.

B pesynbraTe pacdeToB mMoJiydeHa KapTHHA BOJIHOOOpAa3OBaHUsSI MpHU

ABUKCHUMU HAKATHOI'O CyJHAa C CKOPOCTBRO 5 y3J10B, BOJIHOBas ITOBCPXHOCTHb

n300pakeHa Ha PUCYHKe 28.

Pucynox 28 - BusyanbHblil pe3yabTaT UCCIEIOBAHNS 00TEKaHUs KOpITyca CyIHa

— BOJIHOBaAs IMOBCPXHOCTDH

3HayeHUEe OYKCHPOBOYHOTO COMPOTUBJICHUS MOXKHO IMOJYYUTh W3
pesynbTaToB pacuera B ¢aine 5.GLO B kononke CunaCTpenuemX. Onpenenurthb
OYKCHPOBOYHOE CONPOTHUBIICHHE MPH 33aJIaHHBIX cKopocTsax 10, 15 y3 BeImoHsIEM
aHAJIOTHYHO.

[ToyyeHHbIC pe3ynbTaThl, OPOPMUTH B BHUIEC TAOIHIIBI 1.
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6. O0padoTka U aHATU3 Pe3yIbTATOB

6.1 IlocTpoeHue rpagukoB 3aBUCUMOCTH OYKCHPOBOYHOI0 CONPOTHBJIECHHS

B pesynbTare BBIMIOJHEHHOTO MOJICIMPOBAHUSA, HEOOXOIUMO TIOCTPOUTH
rpaMKy 3aBHCUMOCTH OYKCHPOBOYHOTO COINPOTUBJICHUS OT HTEPAlMU pacyeTa
(puc.29-30), ucronb3ysi COOTBETCTBYIOIIYIO (DYHKIIMIO B Iporpamme. BwiOpats mpu

ATOM HECKOJIbKO BapUAHTOB CKOPOCTH, Harpumep: 5, 10, 15 y310B.

Y
L &0 /‘(Hﬂ o 200 250 300 350 400 450 BOO 5RO GO0

-500 1
-1000 o “WW

-1500 1 w k\r{\
-2000 1
-2500 1
-3000 1
-3500 1
-4000 1

45001
5000 1

Pucynox 29 — I'paduk 3aBUCUMOCTH OYKCUPOBOYHOTO COMTPOTHBIICHHS OT

UTEPALMK pacyeTa Mpu CKOPOCTHU 5 y3.

A o bt

+ + } } +-
50 100 150 200 250 300 350 400 Wml - ﬁ th 0 &00 850

]

St VM |||

-10000 1

-15000 1

-20000 1

-25000 1

-30000 1

Pucynox 30 — I'paduk 3aBUCHUMOCTH OYKCUPOBOYHOT'O COMPOTHUBIICHUS OT

WTepaluu pacuera npu ckopoctu 10 ys3.
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Pucynox 30 — I'paduk 3aBUCHMOCTH OYKCUPOBOYHOTO COMMPOTHBIICHHS OT

UTEpAINK pacyeTa npu ckKopoctu 15 ys3.

6.2 OnpenesieHue OYKCHPOBOYHOI0 CONPOTUBJIEHHS U MOCTPOeHne rpaguka

R=f(v)

Omnpenenenne OyKCUPOBOYHOTO COMPOTHBIICHHS BBITIOIHSIETCS C MTOMOIIBHIO
daiinoB xapakrtepuctuku nasienus 5.GLO, 10.GLO, 15.GLO wu rpaduxu
3aBUCUMOCTH  OYKCHUPOBOYHOTO COMPOTUBIICHUS OT UTEpald pacuera.

[Tony4yeHHbIe pe3ynbTaThl, BBECTHU B TAOIUILY | (IpUMep 3ar0THEHUS).

Tabnuna 1 — Pe3ynpTaThl U3MEPEHUI CpETHET0 3HAYCHUS COMTPOTUBIICHUS

Ne, it Ckopoctb, y3. Conporusienune, kH
1 5 2
2 10 10
3 15 17

Jlanee moctpouM rpaduK 3aBHCUMOCTH OYKCHPOBOYHOTO COIPOTHBICHUS OT
ckopocrteit cyana B nporpamme Advanced Grapher, mocie 4ero anmpoKCHMHPOBATH
¢yHknuo (ucmonb3oBaTh mnporpammy MS Excel) ¢ menpro MoiyduTh 3aKOH

M3MEHEHHUSI COMPOTUBIICHHS KOpITyca Cy/IHa OT CKOPOCTH.
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Pucynok 31 — I'paduk 3aBuCHMOCTH OYKCHPOBOYHOTO COMPOTUBICHUS OT CyAHA

6.3 BpiBOABI 10 padoTe

Ha ocHOBaHMM TIOJIy4EHHBIX PE3YyJbTATOB MO MCCIEIOBAHUIO OOTEKaHUS
KOpITyca CyjHa IpH nmomoiiu mporpammel FlowVision, caenats BHIBOIBI:
* 0 MOJIY4EHHOM HU300pa’KeHHE BOJTHOBOUW MOBEPXHOCTH MIPU ABUKECHUHN
CyJlHa C 3aJaHHON CKOPOCTHIO;
* 0 TIOJIy4YCHHOM KapTUHE BOJHOOOpPAa30BaHUS, HACKOJIBKO OHA
MpUOIMKEHHA K peabHOM;
* 0 pe3yibTaTax B BUJE rpaduka 3aBUCUMOCTH OYKCHPOBOUHOIO

COIIPOTHUBJICHUA OT CyJHa Ha BOAOU3MCIIAIOIINX PCIKUMAX.

Odopmuts paboTy B COOTBETCTBHH C 1.3, TAHHOTO Y4e€OHO-METOAMYECKOTO

MOCOOMS M 3aIIUTUTH IPETI0IaBaTENIO.
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IIpunoxenue 1. BapuaHTsl 3a1aHNIl U MCXOHbIE TaHHbIE

|

& E [InotHocTh | aBnenue | JlaBineHue Tewm. Tewm. CxopocTb

E & | sxmnkoctu, | mun., klla | makc., klla | muH., K | Makc.,K | Makc., m/c

T 8 | xed
1 850 40 150 90 20
2 860 41 151 100 25
3 870 42 152 110 30
4 880 43 153 120 40000 35
5 890 44 154 90 20
6 900 45 155 100 25
7 910 46 156 110 30
8 920 47 157 120 35
9 930 48 158 90 20
10 940 49 159 100 25
11 950 50 160 110 50000 30
12 960 40 150 120 35
13 970 41 151 90 20
14 980 42 152 100 25
15 990 43 153 110 30
16 1000 44 154 120 35
17 1010 45 155 90 20
18 1020 46 156 100 40000 25
19 1030 47 157 110 30
20 1040 48 158 120 35
21 1050 49 159 90 20
22 1060 50 160 100 25
23 1070 40 150 110 50000 30
24 1080 41 151 120 35
25 1090 42 152 100 30

Bapuanm 3a0anus, evibupaemcs cmyoenmom ucxoos us nopsaoKko8020 Homepa
8 JiCypHAle 2pYNnbl.
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