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1. AHHOTAIIUSA

JlaHHO€ KpaTKOe PYKOBOJICTBO MpEAHA3HAYEHO I M3YyYEHUS OCHOBHBIX
npuemMoB padboTsl ¢ maketoM nporpamm TurboDESIGN 20.0 — SCSA, u onucbiBaet
NOPSJIOK JCHCTBUN omeparopa Mpu paboTe ¢ MporpaMMHBIM oOecrieueHueM. B
PYKOBOJICTBE MPUBEICHO ONMKMCAHKE MOJIB30BATEILCKOr0 UHTEp(deiica MporpaMMsl,
pacCMOTpPEHbl MPUMEpPHl PEHICHUS PACUETHBIX 3aJad C HUCIOJIb30BAaHUEM
nporpammuoro obecrneueHus TurboDESIGN 20.0 — SCSA.

[TonpoOHOE PYKOBOACTBO IO AKCIUTyaTallMM IIPOIPaMMHOIO KOMIUIEKCA U
UCTIONHSIEMbIe (halbl CO CHSTHIMH OTPAaHUYCHUSIMH TIOCTABIIAETCS BMECTE C
JTUCTPHUOYTUBOM.

Jiist mosmydenust uHGOpMAaIi 0 CTOUMOCTH MPOTPAMMHOTO 00ECTICUESHHU S WU
uH(pOpMAIIMU O BO3MOXKHOCTH HCIOJIb30BaHUSI MPOrPaMMHOr0O OOECIredeHus: Ha
YCIIOBUSIX OTKPBITOM JIMIIEH3UKM Heo0Xxoaumo cBsizathes ¢ LleHTpom Tpancdepa
TEXHOJIOTUI «Adpocriericy 1o TenedoHaM:

+7 499 158-46-88

+7 499 158-40-69
WJIM HAIKMCATh 3aMpPOC HA AIEKTPOHHYIO MOYTY:

patent@mai.ru

tvv@mai.ru

JIns yTOYHEHUsS TEXHUYECKOW HWH(OpMamuu MO0 NporpaMMe UM 10
komIiekcy TurboDESIGN 20.0 ncnonb3yiTe Caeayommue KOHTAKThI 151 CBSA3U C
paspadotunkamu  (Hagupamsze Awugpeit  bopucoBuu, aA.T.H., mpodeccop,
3aBeayronui kademnpoit 208):

Tea: +7 499 158-46-74

e-mail: nadiradze(@mai.ru



mailto:patent@mai.ru
mailto:tvv@mai.ru
mailto:nadiradze@mai.ru

2. 3uaxkomcTBO ¢ TurboDESIGN 20.0 — SCSA

[Taker mporpamm TurboDESIGN 20.0 — SCSA npennasHaueH s pacudera
napamMeTpoB COOCTBEHHOM BHeIIHeW aTMocdepbl kocMuyeckux anmnaparos (KA) u
YpOBHSI 3arpsi3HEHUs] BHEMIHMX ToBepxHocTedl KA mnpoaykramu cOOCTBEHHOTO
MAacCOBBIJICJICHASI HEMETAJUIMYECKUX MarepuanoB. I[IporpamMma mo3Bossier
pacCUUTHIBATH MNIOTHOCTH IMTOTOKA MAaCCOBBIJIENICHUS C BHEITHUX MOBEpXHOCTEN KA,
koHUeHTpaiuioo yactull CBA B okpectHocTH KA, NMOBEpXHOCTHYIO IUIOTHOCTH
3arpsi3HEHU B KOHTPOJBHBIX TOYKAaX MOBEPXHOCTH, KOA(D(UIMEHTH IMepeHoca
Macchl. PacueT ypoBHEH 3arpsi3HEHUS] POU3BOAUTCS OT MPSIMBIX, OTPAXKEHHBIX U
BO3BPATHBIX MOTOKOB YACTHI[ C YyYE€TOM SKPAaHUPOBAHUS IOTOKOB 3JIEMEHTaMU
KOHCTpyKIuu KA.

I'eomerpuueckuii 00k KA 3amaercs B BUJIe MHOKECTBA TPUAHTYJINPOBAaHHBIX
MOBEPXHOCTEH, YTO 00ECNEUYUBAET €ro MOJHYI0 COBMECTUMOCTh C COBPEMEHHBIMU
KOHCTPYKTOPCKHMH IaKeTaMu, TakuMmu, Hanpumep, kak CATIA, Solid Works,
Inventor. Bce 3J1eMEHTBI T€OMETPUUYECKON MOJENIU O00pa3yloT HepapXHU4eCcKyro
CTPYKTYPY HEOIDAHMYEHHOM CJIOXHOCTU. B Monenu peasn3oBaHbl MEXAHU3MBI
HACJIEIOBAHUSI CBOMCTB 3JIEMEHTOB OT POAMUTEIBCKUX 3JIEMEHTOB K JOUYEPHHUM.
Mmeercs BO3MOYKHOCTBh 33JaHUsT MHOTOBAPUAHTHOM T€OMETPHUUYECKOW MOJEIH C
JOBWKYIIUMHUCS dnemMeHTamMu. MmmopT reomerpun ocymectsisiercs: yepe3s STEP-
¢daiinpl. s  COBMECTMMOCTH €  NOPEAbIAYLIIMMU  BEPCUSMU  MPOTrPaMMBI
IPEeLyCMOTPEHA BO3MOXKHOCTb 33/IaHUs NIPUMHUTHBOB, 00pa30BaHHBIX (PparMeHTaMu
MIOBEPXHOCTEN 1-r0 M 2-TO MOpsAlKa, TaKMX KAK MPAMOYTOJIbBHUK, TPEYTOJIbHUK,
Iuck, chepa, koHyc, napadongoua u T.i. Kpome Toro, BBeAeHBI AOMOJHUTEIbHbBIC
PUMHUTHUBBI, TAKKE KaK KyO, (hepMma U T.1I.

Hcxonnble AaHHBbIE A5l pacdera: reoMmerpuueckas monenb KA; 3HaueHus
napameTpoB oOmei morepu macchl MarepuanoB (OIIM) u comepxanue JieTydnx
koHneHcupyromuxcs Bemects (JIKB), ompenensemsix mo 'OCT P 50109-92,
pacrpeneseHue MarepuagoB 10 MOBEpXHOCTAM KA, KOHTpOJIbHBIE TOYKHU
MOBEPXHOCTH, B KOTOPBIX TpeOyeTcs ONpeeiuTh YPOBEHb 3arps3HEHUS
KOHJICHCUpYIOIUMUC KomnoHeHTamu CBA; monoxxeHue U OpUEHTAIUs
JIOKJIbHBIX UICTOYHUKOB MacCChI (ABUTATENEH ), MapaMeTphl JOKATbHBIX HICTOUHUKOB
Macchl, MapameTpbl HaOerarolmero MOoTOKa (HampaBlIeHWE, CBOMCTBA YacTHII,
TeMrepaTrypa, CKOpOCTh HaIPaBJICHHOTO ABUYKEHHUS)..



3. CBeeHUS 0 TEXHHYECKHX U NMPOrPAMMHBIX CPeICTBAX

[lakeT mporpaMMm yCTaHABIMBAIOT Ha TNEpPCOHaNIbHBIN KoMmmbloTep (naiee I[1K).
[Tapametpsl [1K nomxHBI OBITH HE HUXKE MPUBEICHHBIX B TabmuIe 1.

Jis  TIOATOTOBKM ~ OTYETHBIX  JOKYMEHTOB, COACpXKAIMUX  TIpauuecKyro
nHpopmaruio, k [1K momkeH ObITh MOIKITIOYEH IIBETHOM (JIa3epHBIN) MPUHTED.

Tabnuna 1 — MuHUMaNIBHBIN COCTaB anmapaTHBIX U MPOTPAMMHBIX CPEJICTB

HaumeHoBaHuMe napamerpa 3HaveHune
OmnepannoHHas cucrema Win 7.0
IIpoueccop Pentium-V
Yacrora npoueccopa, [T 3,5
OnepaTuBHas MaMATh, ['0 32

Kectkmit quck, I'6 500
I'paduueckuii aganrep GeForce GTX
MonwuTop:

JMaroHalb 217 -23”
THTI TFT
pas3pelicHue 1280x1024
IIpunaTep I{BeTHOM, J1a3epHBIN




4. JJeMeHTHI 0JL30BATEILCKOTr0 HHTepdeiica

Jns  nHawama paborel ¢ TDN 20.0-SCSA  HeoOXonuMO  3amyCTUTh
ucnonusiemblii  ¢aitn tdn20_scsa.exe. Ha MoHHTOpE MOSBHUTCS TJIaBHOE OKHO
IPOTrPaMMBlI.

I'1aBHOe OKHO mNpPOrpaMMmbl IIOKa3aHO Ha pPUCYHKE | H COAEpKUT
CJIEYIOIME CTaHIaPTHBIE SJIEMEHTHI YIIPABICHHUS:

— CTPOKY MEHIO;
MaHeJhb YIPaBICHUS;

CTPOKY COCTOSIHUS;

OKHO OMOJIMOTEKH JUIsl OTOOpakKeHUsT 00BEKTOB 0a3bl IAHHBIX;
OKHO 00BEKTOB JjIsl 0TOOpakeHus reoMeTpuyeckoit monenu KA;

OKHO MHOTOBapHaHTHOT'O OOBEKTA.
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Pucynok 1 — ['maBHOE OKHO MpOrpamMMBl.

OxkHO mpocTOro 00beKkTa (PUCYHOK 2) TO3BOJISIET OTOOpaKaTh OOBEKTHI,
UMEIOIINE STUHCTBEHHOE COCTOSIHUE.

OkHO  TpocToro  OOBEKTa  MpPEAHA3HAYEHO  JUIS
reomerpuueckon moaenun KA wu pesynbratroB pacuera. B gaHHOM OKHe B
UHTEPAKTUBHOM pexume (popmupyercs reoMerpus oObeKTa, 3a4ar0TCsl CBOMCTBA
OTJIEIbHBIX AIEMEHTOB U LIEJBIX TPy, IPOCMAaTPUBAIOTCS PE3YJIbTAaThl PACUETOB.

BHU3yaJIn3alinn



B manHOM OKHE BO3MOKHO MPOU3BECTH CIACAYIOMINUEC JEHCTBUS:
— 1oBOpoT 00paza KA;
— MacmTabupoBaHHUE U aBTOMACIITAOUPOBAHHUE;
— 3a/1aTh AWAINAa30H OTOOPAKCHHUSI TaHHBIX;
— 3a7aTh THI KAl OTOOPAKEHUS JaHHBIX;
— TEPEKITIOYCHHE MPOESKIIUA U PEKIUMOB OTOOpaKEHUS,
— 3a/1aTh I[BET OTOOpPaKCHHS PE3YJIbTATOB

— | psAI APYTUX CEPBUCHBIX (DYHKIIMIA.
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Pucynok 2 — OkHO pocToro o0beKTa

OKHO TPOCTOr0 OOBEKTAa COACPKUT B JIEBOM YacCTU CTPYKTYpPy OOBEKTa
(MHO>ECTBO AJIEMEHTOB), a B IIPABOM — TPEXMEPHOE U300pAKEHHE OOBEKTA.

OCHOBHBIMH 3JIEMEHTaMU JJAHHOT'O OKHA SIBJISTFOTCS
— CEJIEKTOP - COJICPKUT UEPAPXUUECKUN CIIHCOK IIEMEHTOB 00BEKTA;

— IIaHEJb IPaHEN — COAEPKUT CIIMCOK I'PaHEU IMOBEPXHOCTU NPUMUTHBA
(2J1IeMeHTa TEOMETPUUECKON MOJCIIH).

— TmMaHelb 00BEKTA - COAEPKUT Tpaduueckuit oopa3 00beKTa;

— TMaHellb CHUCTEMBl KOOPJIWHAT - COJEPKHUT H300paKeHUE TIaBHOMN
CUCTEMBI KOOPJMHAT OOBEKTA,;

— IIBETOBas IIKaja - COJACPKHUT HHPOpPMAIUIO 00 OTOOpakaeMbIX B
HACTOSIIINI MOMEHT JJAaHHBIX;

— CTpOKa COCTOAHUA - 0T06pa}KaCT I/IH(i)OpMaIII/IIO O BBIACICHHOM
OJICMCHTC.



OKHO MHOTOBAPHAHTHOI0 00bEKTa UMEET AaHAJIOTHYHYIO CTPYKTYpPY, HO
B HEM J00aBJieH ABUKOK, KOTOPBIM IO3BOJSIET MPOCMATPUBATh HECKOJIBKO
COCTOSIHUM, HampuMep, BpallleHUE MaHesel CONHEUHbIX OaTtapeil. B aToMm oxHe
MMeEeTCs BO3MOXKHOCTh 3aJJaHUsI TTapaMETPOB U MTPOCMOTpPA pe3yJIbTaTOB PACUETOB
KaXKJIOTO COCTOSIHUSI.

OxHo 0ubMoTeKH (PUCYHOK 3) 0TOOpakaeT CHUCOK 0ObEKTOB 0a3bl JAHHBIX
(b1) u mo3BOMSET YNPABIATh UMH — CO3aBaTh HOBBIC, YIAJIATH HEHYKHBIC.
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Pucynok 3 — OkHoO OubnIHoTEKH

OkHO OMONMOTEKH CONEPKUT MPaBYIO U JIEBYIO MAHETIHU, CTPOKY MOJOKEHHUS
Kypcopa ¥ CTPOKY MOHMCKa B BEPXHEH YacTH OKHA W CTPOKY COCTOSIHUS B HIDKHEU
4acTH OKHA (PUCYHOK 2).

Crucok 06bexkToB B/l sBISIETCS MepapXUUECKUM, U COJIEPKUT T€OMETPHUIO
KA, onucanusa matepuanoB, IBUTATENEH, XapaKTEPUCTUKH U T.]I.

Crpyktypa katanora bJ[ oroOpakaercs B JeBOM 4acTH OKHA, COJIEP)KAHUE
TEKYIIEro Karajora — B TpaBoil yacTu. B cTpoke cocTosHMs OTOOpakaroTCs
CJIEIYIONTUE TTapaMETPhI BBIICIEHHOTO O0BEKTA:

— UM 00BbeKTa

— Thn o0bEeKTa

— HUAEHTUPUKATOP 0ObEKTA

— BpeMsI MOCIeTHET0 U3MEHEHHUS 00BEKTA.

B cTpoke nonoxxkeHust Kypcopa 0ToOpakaeTcsi UMsl BbIJIEJIEHHOTO (TEKYLIETo)
karasnora. Jlyig ynpapieHus nojioxkeHueM (BIepe]l Wik Ha3a/l 1o UCTOPUU, BBEPX T10
UepapXuu) UCHOIb3YIOTCS CTPEIIKU.



5. IlpuMepsl pe3vJabTATOB PACYETA
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Pucynoxk 4 — Pe3ynbratel pacuera koHueHTpauu yactull CBA B oKkpecTHOCTH
moaenbHOro KA (chepa)




