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CepreeB Makcum Muxainnosuy,

CTyneHT - MarucTpaHT

VHCTUTYT MHXEHEPHBIX 1 LUPPOBbLIX TexHoornin HAY «benl"yY»,
(benropopa, Poccus)

LLIampaeBa EneHa OnerosHa,

AOLEHT Kaeapbl MHDOPMAaLMOHHbLIX Y PO6OTOTEXHUYECKNX CUCTEM
VHCTUTYT MHXEHEPHBIX N LMPPOBbLIX TexHoornin HAY «benl"yY»,
K. T. H., JOUEHT

(benropoa, Poccus)

NCCNEAOBAHUE N TMOCTPOEHWNE
®YHKUMOHA/IbBHOW MOAEJT NMPOLECCA ®OPMUWPOBAHNA
YEPEMHOIO UMIMJTAHTATA MO KT-JAHHbIM

UepenHo-mM0o3roBas TpaBMa - 3TO [0BO/IbHO YacTO BCTpeyatoLlaaca natoso-
rvs, KoTopasa 3akni4yaeTca B MeXaHNYeCKOM MOBPeXAeHUU yepena U BHyTpUYe-
penHbIX obpa3oBaHnii. OCHOBHaA LieNb leYeHUs YepernHo-MO3roBOi TpaBmbl - MU-
HYMM3aL M BTOPUYHBIX MOBPEX/AEHWIA rONI0BHOMO MO3ra, TakK Kak nepBu4yHble Mo-
BpeXAeHNs He nofaaroTca nevyeHnto. CNoXHOCTbL N ANNTENbHOCTL evyeHna UMT
3aBUCUT OT NIOKa/IM3aumun, Buaa 1 06LLIMPHOCTY MOPaXKeHUs BCEX CTPYKTYP Yepena.

OfHUM 13 MO3AHWUX BUAOB NleYeHNs YepernHo-MO3roBOi TpaBMbl SBMISETCA
KpaHuonnacTuka - niaacTuyeckas onepaums, KoTopas 3ak/HUaeTcd B 3aKpbITUM
nedeKToB KOCTEW Yepena 1 TBePA0M MO3roBO 060/10UKN.

KpaHunoniacTukKy BbIMOHAKT 418 YCTPaHeHUs BO3MOXXHOCTU MOBTOPHOWA
TpaBMbl, YCTPaHeHUsi KOCMETMYECKOro AeekTa, NpeaoTBpaLleHns B NOCeACTBUN
3abonesaHnit. Ocobyto ponb NPU MIaHUPOBAHUN KPaHUOMIACTUKM OTBOAAT KOM-
NbIOTEPHON TOMOrpadun, Tak Kak MMeHHO 6narofaps sToMy BuAY AMArHOCTUKM
CTaHOBUTLCA BO3MOXXHbIM MNJIaHNPOBaHWE NPOBEAEHMA ONepaTUBHOI0 BMeLlaTe b-
CTBa W peabunutaymm nocne Hero. KomnoroTepHas ToMorpadgus No3sonseT nosny-
YUTb MOC/IONHbIE CHUMKM FOMOBHOIO MO3ra, KOTOpble B JasibHelLleM NO3BONAT
BM3Yya/IM3MpoBaTh MOAE/Nb Yepena B TPEXMEPHOM NPOCTPaHCTBE.

Ans dopmmnpoBaHns yHKUMOHaNbHOW MOAENN npouecca UmnaaHTaumm no
KT-gaHHbIM, 6bIn BbIOpaH nporpammHblin npoaykT ErWin Process Modeler ¢ nc-
nosib3oBaHnem Hotaummn IDEFO 1 yactnyHo IDEF3, no3BosistoLet No3TanHo onu-
caTb (PYHKLUMOHA/IbHOCTb MpeAMETHON 06M1acTh, a Takke BU3yann3mpoBaTb He-
CKO/IbKO BapyaHTOB PeLLEHNst NOCTaBeHHOM 3a4ayn. [ aBHbIM (PYHKLUMOHABHbIA
6nokom saBnsetca «lpouecc nmnnaHTaumm no KT_AaHHbIMY», BXOAHbIMU [aHHbI-
MW KOTOPOro ABMAKOTCA TOMOrpayeckme CHUMKW ro/ioBbl C MOCTTpaBMaTnye-
ckum getektom yepena (MTAY) n 6e3, BbIXOAHbIMU COOTBETCTBEHHO, 3D - Mo-
Aenb umnnarta (Puc. 1).
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Tomorpachnyeckre cHAMKI ronoBbl 6e3 MTAY

MpoLiecc MmnaHT aLyn

no KT-paHHbIM 3D - Mogenb (MMNNaHT)

Tomorpachnyeckue CHiMKM ronosbl ¢ MTAY

07 0

Cpepctso
Monb3oBatenb BU3yaM3aLMM Cuctema

PucyHoOK 1 - ®yHKLUMOHabHbIA 610K «I1pouecc nMmnnaHTaumm no KT-
[AaHHbIM»

[ekomno3numa rnaBHoro hyHKUMoHanbHoro 610ka «lfpouecc nmnnaHTa-
L no KT- gaHHbIM» npefcTasfeHa Ha (Puc. 2).

PUCYHOK 2 - [JleKoMNOo3nuus rnaBHoro PyHKLUMOHaIbHOro 6/10Ka

Kak BMAHO B AnarpaMme MMeeTcs 5 3TaroB, BbINOMHSAIOLWMXCS NOCNeA0Ba-
Te/bHO. 3HayanbHO cUCTeMa [0/MKHa NPeobpasoBaTth NOMyUYeHHbIE CHUMKM C Ta-
Morpaca. [Jetanmsaums AaHHOro npoLecca noapasyMeBaeT nNpeobpa3oBaHme (op-
MaTa CHUMKOB U OnpefeneHne ero nosvumm (nocneaoBaTeNlbHOro Homepa). Janee
6y[eT NPOUCX0AUTL 06PaBOTKAa CHUMKOB, MHAYe FOBOPS, UX (UNbTPaLUs, AN1s No-
NyYeHUsi KOHTYPOB uepena C MOCTTPaBMaTUUECKUM [edieKTOM, UTO SIBNSETCS
HEOTHEM/IEMOI YacTbto ByayLLEe CUCTEMBI. [IaHHbIA (hyHKLUMOHANbHbIA 610K NM03-

BO/AT NOMYUYUTb KOHTYPbl K&XA0ro CHMMKa UCKOMOWN o6nacTu. Ero gekomnosu-
uma npesacraeneHa Ha (Puc. 3).
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PucyHok 3 - lekomnosunums «O6paboTKa CHUMKOB»

Bce npouecchl, onvcaHHble B BbllLEYKa3aHHON auarpamme, OyaeT BbIMos-
HATb CMCTEMA, HO Ha TPETbeM 3Tare, NPy NMPUMEHEHUN NMOPOroBoM (MUNLTPALUN,
Nosib30BaTeNIt0 HeO6X0AMMO BblOpaTh OMTMMAIbHBIA NOPOr APKOCTU M306pake-
HWS, YTOObI CUCTEMA B Aa/ibHelLeM CPOpMMpoBaia YeTKMe KOHTYpbI Yepena. Ta-
KMM 00pa3oM Mosib30BaTeSlb ABMASETCA MexaHW3MOM A/ AaHHOro stana. [anee
OyfeT NpPoUCXoAnTb ONpefenieHne TOUeK KOOPAUHAT KaXKAO0ro KOHTypa M 3arnuchb
NX B CTPYKTYPMPOBAHHbLIN (aiin Ans NOCTPOEHUS TPEXMEPHOI0 06BbEKTA.

[anee 6yfeT NponCXoanTL ONpeaeneHne KOOpAMHAT TOYeK KOHTYPOB TOMO-
rpauyecknx CHUMKOB. MexaHu3MaMy 4N BblLLENepeync/ieHHbIX NPoLLEeccos Oy-
AYyT BbICTYNaTb cUCTeMa M cam MNosb3oBaTesb. Cnepyrollme atanbl O/KHBI Bbl-
MOSHATLCSA, HEMOCPeACTBEHHO B cpede Buayanusaumm 3D Mopfeneid, Takme Kak
«[MocTpoeHune 3D - moaeneit yepena» 1 «MoctpoeHne 3D - MogeNn UMMNaHTa», y
[aHHbIX MPOLLeCCoB, B CBOKO 0Yepeb, MexaHU3MOM ABNSETCA Cpeda BMU3yanusauum
N ee (PyHKUMOHaN. MNMpaBuna, KOTOPbIMUA PYKOBOACTBYHOTCA KaXKAblid U3 MPOLECCOB
MOXHO YBMAETb B BEPXHEW YacTu Amarpammbl.

3aknoyaroLLmin npotecc noctpoeHns 3D - Mogeny UMNIaHTa ON1cbIBaeTcA
meTogosnornein IDEF3, nossonsiowas obpucoBaTb CUTyauuto, Korga ¢yHKUUu
BbINO/IHAKOTCA B OMpefesieHHoW MocnefoBaTe/lbHOCTU, MO0 MMEKT HeKOTOopble
YC/0BUA 414 NOyYeHNA KOHEYHOro pesy/bTata. Tak Xe eCTb BO3MOXHOCTb Onu-
caTb C/ly4yail, B KOTOPOM OKOHYaHWe OfHOro AeCTBUS MOXET CNYXXUTb CUTHA/IOM
K Hayany HeckonbKux paboT, Wam >ke ofHa paboTta A5 CBOEro 3arycka MOXeT
0XXNAaTb OKOHYaHMSA HECKO/IbKUX APYrnX AeACTBUIA, NS 3TOr0 B AaHHOW aHHOTa-
LN MPUMEHAIOTCA «MepeKpecTKn». [ekomnosuums npouecca «lloctpoeHne 3D
MOZeNM UMMIaHTa» C paccmMaTprBaeMoi MeTOA00r e npeacrasneHa Ha (Puc. 4).
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(3epkasnbHast npoeKLys)

PucyHok 4 - lekomnosnuns «IloctpoeHne 3D moeny nmnnaHTa»

Ha gaHHOM 3Tane nepeBoHaYa/lbHO NPOMCXOAUT NPOBEPKA, B KaKoi 06/1acTu
HaxoauTcst MTAOY, ecnn ¢ )POHTAIbHOM CTOPOHbI, TO MPOUCXOAUT COBEPLLEHME
paboTbl «HanoxkeHne mogenein apyr Ha gpyra v noctpoeHve 3D - mogenu Um-
nnaHTa», U NOCTPOeHMe ycpeaHeHHon 3D - mogenun yepena 6e3 MTAY, ansa Heno-
CPeACTBEHHO HANIOXEHUA AaHHbIX MOAENel Apyr Ha Apyra. B KOHeYHOM uTore Ha
BbIX0Ze 13 AaHHOW paboTbl byaeT 3D - Mofdens umnnaHta. B cnydyae ecnv gedekT
yepena pacrosioXKeH B flaTepasibHON NPOEKLUMK, TO peannsyeTca npouecc «Mpoek-
uma MTAY Ha 340pOBYHO YacTb Yepena n 3epKasibHOoe 0TOBpaXXeHNe MoAeNN UM-
nnaHTa». TakuMm 06pa3oM C pasHbIMU CUTYaLUsIMK, Pe3y/bTaT Noy4vaeTcs OfMH U
TOT XXe, 3D - 06bEKT NMNIaHTA.

[MepcneKTUBbl AaHHOW TeMbl [0CTaTOYMHO BEIMKWU, TaK Kak MoTPebHOCTb B
TaKMX cucTemMax B cpepe MeAULMHbI, UCNOoMb3yoLWmnX 3D - TeXHONOrnKM, pacTeT C
KaXKabIM OHEM.
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