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IMTPOEKTHPOBAHHE H HCC/IE1OBAHHE
AHHAMHYECKHX MO/E/IEH T'OPHbIX MALIHH
HA OCHOBE CKPHIITOB TPEXMEPHBIX
I'PAPHYECKHX PETIAKTOPOB

Paccmotper nmoaxosn K MpOeKTHPOBaHHIO T'OPHbBIX MalllHH, 0OeCrledHBaloIlIHH HHTerpa-
LIHMIO H MPeobpasoBaHHe PAa/THYHBIX THIIOB MOZE/IeH TOPHbBIX MALIMH C [TOMOMIIBIO [eo-
MeTpHYecKHux Mozaeseri B coBpemeHHbIx CAIIP u aononHeruem rx ckpurramu CAIIP.

Krrouesbie coBa: reoMetprHyeckoe Moe/lHpOBaHHe, AHHaMHYECKHe MOJE/TH, TOpHbIe

MairHBl, cets [letpu, rpagh nepexoaos.

Cemunap Ne 15

P acCMOTPUM BaXXHYIO COBPEMEeH-
HYIO MpobreMy — MPOEKTUPO-
BaHME TOPHBIX MallMH C 3/IeMeHTaMU
KOMITBIOT@PHOT'O MOIe/TMPOBAaHMUS.

HcnonssoraHue KOMIIBIOT@PHOIO
MOZICIMPOBAHUA  PearlbHbIX  [TPOMBIIII-
NEeHHBIX OOBEKTOB 3aK/I0YaeTcs B 3aMe-
IEHWM 3TUX OOBEKTOB Ha MoJenu, Yuu-
ThIBAIOIIME TO/IBKO WX 3HAUMMbIE Iapa-
MeTpbl. DPEPEKTUBHOCTb HCC/IeA0BaHM S
TaKUX Mo7ernel TMOBbIIIAeTCs 3a CUET MC-
nosb3oBaHuA DBM ans vx peanvzaumu.

KomrbioTepHoe MoaenvpoBaHue Oc-
HOBaHO Ha I[IPOrPaMMHOM peau3aLvH
PA3IMUHBIX BUIOB MOZerell U COOTBeT-
CTBYIOIINX METO/IOB MOAC/TUPOBaHUS:

e  MaTeMaTH4eckoe MO/e/IhpOBa-
HHe — MO/e/lMpoBaHre OCHOBaHHOE Ha
rccnenoBaHUM MaTeMaTUUeCKUX Mo/e-
fen, T.e MoJerew, TOCTPOeHHBIX Ha Ma-
TeMaTUYECKHX TTOHATUI.

e  (Ju3HMYecKoe MOAeNUPOBaHUE —
METOA 3KCIIePHMEHTa/IbHOTO UCC/IeIoBa-
HUSI, OCHOBAHHBIM Ha (PH3HUUECKOM T1010-
6un. Yaille Bcero aToT MeToA MpUMeHseT-
cfl B TOM C/lydae, Kora MccrieayeMoe siB-
fleHrie MMeeT MCUepIblBalolliee MaTeMaTH-
yeckoe OrrcaHue.

e  MMHTALMOHHOE MOJAeMUPOBaHUE
npeariofiaraeT UccaeaoBaHWe —Moaenu

rnoBesieHrsi 0ObeKTa BO BpeMeHu. [lo-
BeseHrie OObeKTa pacCMaTpHBaeTcs Ha
OCHOBe ero (hU3MUecKUxX U MaTeMaThde-
CKUX Mogeneii. B pesynsrate uccneno-
BaHUS VMUTALIMOHHONM MOE/MH MOXKHO
OyaeT IOAY4WTb CTATUCTUUECKUE [aH-
Hble 06 HccrreayeMoM OObeKTe.

e  reoMeTpuyeckoe MOIeNUpPOBa-
HHe — BW MOe/MMPOBaHusl, Mpearona-
ralolMi MCCIeI0BaHue reOMeTPHUeCKO-
ro obbekra Ha IBM. ['eomerprueckuit
OOBEKT pacCMaTpPHBAETCs C MTO3ULIMM ero
CTPYKTYPbl XpaHeHus (Moaenu xXpaHe-
HUSI) M ero oToOpakeHHss Ha 3KpaHe
9BM (Moneny BU3yausaLuu).

OCHOBHBIM MPEUMYIIIECTBOM HCITO/b-
30BaHWA KOMITBIOTEPHOrO MO/IE/INPOBa-
HUSl SIB/IIETCS BO3MOKHOCTh IIpOBese-
HUS 3KCIIepHMEeHTa, KOTOPBI B pearib-
HOCTU SIB/ISICTCA OYEeHb A0POTrOCTOSIINM
M C/IOXKHBIM. [[OTNO/THEHHE TaKOro 3KC-
MeprMeHTa T'eOMEeTPUUECKOM MOIe/bIo
BU3ya/IM3alliM JefaeT ero eumé 6Goree
Har/IAHBIM W TIPHOMMKEHHBIM K pearb-
HOCTH.

OueBuaHoO, UTO MOJeNH CHUCTeM, pac-
CMaTpUBaeMble C TeueHUeM BpeMeHU
SB/ISIOTCA AMHAMHYeCKMMU. [IMHaMiyue-
CKHe MOofe/y MOXKHO TaKke pasienuTh
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Ha aBe Oorbllive KaTeropud — YIpas-
nseMble W Heynpasasemble. Heyrpas-
fsieMble  MoJey  OlpenensiioTCs Heus-
MEHHBIM HaboOpOM [lapaMeTpoB, Ha OcC-
HOBE KOTOPBIX MPOUCKOAUT Aa/bHeliee
MoZeNMMpoBaHue pPaboThl cucTeMbl. Ha-
Oop MapaMeTpOB U CBOMCTBA HeyIpas-
NIIeMOM CUCTeMbl HEeM3MeHHbI B TeMeure
BpeMeHu  MozdenvpoBaHud.  [lpyrow
K/IacC AMHAMMUYECKHX Mofeslel CHUCTEM
— yIpaBaseMble Moaend. B HUX HeKo-
TOpble CBOWCTBA CHCTEeMbl (XapaKTepu-
3yIOlllMe CBOWMCTBa OTZAe/NbHBIX e€ are-
MEHTOB) MOTYT OBITb M3MEHEHbl BO Bpe-
Ms MOZCMUPOBAHUA (T.e 3TUMH CBOMCT-
BaM{ MOXKHO YIIpaB/ATh). [ lostomy, mMo-
[eMpPOBaHHe CHCTeMbl C Heyrpas/se-
MBIMH MOZ/IIMU B HEKOTOPOM poze
MOXHO CUMTaTb aBTOMATHUECKUM, a B
YIIPaB/seMblX MOJE/IsX — aBTOMAaTU3U-
POBaHHBIM. YNpaB/iseMble AvHAMHUe-
CKHie Mojieny TpeACTaB/sa0T 3HaYUTe/ b
Hble YnoOCTBa A MOAS/TMPOBAHUS YCT-
POVICTB, YITPAB/ISIEMBIX Ye/TIOBEKOM.

[puMepaMyl TaKHUX CHCTEM MOXKHO
CUMTaTh TOPHBIe MallMHBL. [ OpHBIE Ma-
IIWHBI AB/SIOTCA AOCTATOYHO C/IOXKHBIMU
cvcteMaMu, 0OeCIeunBalolIMU  aBTO-
MaTU3aLMIO M MeXaHHW3allMio T'OPHOIO-
ObiBatomiert IpoMsliieHHOCTH. OCHOB-
HbIMU OCOOGEHHOCTSIMM TOPHBIX MallMH
(KaK cuCTeM) MOXHO CUMTaTb AOCTaTOU-
HO OO/IBIIYIO CAOXKHOCTh MX PaboThl, a
TaKKe BBICOKYIO CTOMMOCTb. HaseaHHbIe
OCODEHHOCTH  I0Ka3blBalOT  L1enecoosd-
PA3HOCTh TMPHMEHEHUs] MeTOIOB Moe-
MUPOBAHKUSA TPH MPOEKTUPOBAHUU TOP-
HbIX MalMH. MoaenupoBaHHe TOPHBIX
MallliH BO3MOXKHO T[IPU PacCMOTPEHUU
HX KaK 3/IEMEHTOB CHCTEMBI — TOPHOIO
MPeaATNPUATHS, a TaKXKe C TMO3ULIMH KOH-
KPEeTHBIX OCOOEHHOCTel pPaboThl Kax-
IOV Vi3 HUX.

PaccMoTpeHue MalivHbl Kak pecypca
B TE@XHO/IOTMYECKOM TpOLIecce MO3BO/MNUT
OLICHHTb XaPaKTEPHCTUKU IPearPUATUS
B Lle/IOM, MYTéM aHa/M3a CTaTUCTHUe-
CKHX /IAaHHBIX, TIO/IYYEeHHBIX B pe3y/ibTaTe
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MO/Ie/TMPOBaHus. Takoe HccIen0BaHHe
OTHOCUTCH K TEXHO/IOTHUUYeCKOMY TPO-
11eCCy B LIe/IOM.

['Ipu paccMoTpeHrr paboThl OTAE/Nb-
HO MalllMHbI MOXKHO YAe/UTh BHUMaHHe
0COBEHHOCTSAM e€ PaboThl C PasIUUHBIX
MO3HLIMK (C MOSULIMKM HHXKeHepa I10 pe-
MOHTY MalllMHbI, C [TO3ULIMK BOAWTENs U
1.11.). ['Ipy paccMoTpeHun ¢ Takux I103u-
LIMHA MOXKHO OyleT aHa/lM3HMpOBaTh pa-
60Ty TMepcoHa/sa TOPHOTO MPeANPHUATHS.

Bce paccMmoTrpenHble 3amaud rpen-
ro7iarazii TO/IbKO aHa/IM3 FOPHOro Mpo-
M3BO/ICTBA U OTAE/bHBIX ero MpoLIeCcCOoB.
Ho crout yaenuTts BHUMaHue W 3a1auaM,
CBSI3aHHBIX C Pa3pPabOTKOM HOBBIX MalllvH,
Y/ZIOB/IETBOPSIIONIMX ~ 3a/[@aHHbIM  TpeBoBa-
HUSIM — 3azadaM cuHTe3a. CoBpeMeHHbIe
KOMITbIOTEpHbIe TEeXHO/IOTUH  TTO3BO/ISIIOT
obecrieurTh aBTOMATH3ALIMIO KOHCTPYK-
TOPCKOM  AefITe/IbHOCTH,  IOCPeACTBOM
MmHoroumcrieHHbix cpeacts CAIP. Ypo-
BeHb PasBUTUS 3TUX CPE/ICTB U BO3MOXK-
HOCTb MHTerpalLMy MO/e/eil TOpHbIX Ma-
IIMH, craeaHHbIX B pasmuHbix CAIP,
TO3BO/IAIOT HE TO/MBKO MOATOTOBHTh ITPO-
EKTHYIO IOKYMEHTALMIO (B T.4. UepTekH),
HO U UCC1e/IoBaTh OCOO@HHOCTH PaboTh
MalllH C TOMOUIBIO AMHAMUYECKHX Ieo-
METPUUYECKHX MO/e/eH.

[IpriMepoM Takol MHTerpaLvy Mozae-
nett B CAI'lP MOXHO cuMTaTh CHCTEMEI
rgomrianuu  Autodesk Autocad u 3D
Studio Max, umeromive obiwve dpopMaTs
TPEXMEPHBIX TEOMETPUUECKHX MO/e/eH.

Onnako, AWHaMHUeCKHWe Mozenu B
mpoilecce  3KCIepUMeHTa  /IeMCTBYIOT
TO/IBKO TI0 3apaHee OoIlpeae/IHHbIM T1a-
pamerpaM. B cospementbix CAIP cy-
IIECTBYIOT CIIeLIMa/lbHble  PaclIipeHys
a8 TPEXMEPHBIX Moze/ner, OCHOBaHHbIe
Ha MexXaHHU3Me HallMCaHUs CKPUIITOB.
Ckpunt npeacrasaser cobort Hebo/b-
VIO ITPOrpaMMy, IO3BO/ISIONIYIO aBTO-
MaTU3UPOBaTh BBIMIO/IHEHNE KaKHUX-THOO
OeNCTBUMA Had TeOMeTpHYecKor Moae-
nbio. CKPUITHL B 3HAUMTE/IHOM CTErNeHU
pacimpsoT BoamoxkHoctH CAIP.



OaHuM U3 TPHUMEHEHHM CKPUIITOB
MOKHO CUMTaTh OPraHU3AIIMIO AUHAMU-
YeCKOro  YMpaB/IeHUsl  MOenrpyeMort
CUCTEeMOH, T.e. YNpaB/ieHUe e& Mapa-
MeTpaMM yxe T10C/Ie 3arycka Mnpoliecca
MonenvpoBaHus. [ IpumepoM Takoro au-
HaMHYECKOTO YIpaB/IeHUs MOXKHO CUMTATh
MO/ZIlefIMpPOBaHe  CUCTeMbl  YIPaB/IeHHs
ropHoit MammmHoi. [lo cytu, noayueH-
Hasi Mozenb 6yaeT MpeacTaBIATh COOOM
CUMY/IATOP TOPHOM MAalIMHBI, T.e YIIpaB-
AsieMyio  Mofie/lb € TIOSULIMK  BOAWTE!Is]
MaiuHbl. [ IpeumMyiiectBaMy Takoi Mo-
neny sIBAsieTCs:

e  3HAUWTe/IbHOe CHMKEHUE CTOU-
MOCTU 3KCTIePUMEHTOB;

e  (e30MacHOCTb SKCTIePUMEHTOB;

®  BO3MOMXHOCTb OOYUeHMs Crieliva-
/TMCTOB YIIPaB/IeHMIO TOPHOM MallUHOW;

CyliecTByeT HECKOMBKO — CITOCOGOB
OpraHu30BaTh CUMY/ISTOP:

e  pa3paboTaTh amnmapaTHO-TIPOr-
PaMMHYIO MUHUATIOPHYIO MO/Ie/b;

e  pa3paboTaTh OTAGMBHYIO TMPO-
rpaMmy;

e  pas3paboTaTb CUMYAATOP Ha OC-
Hose ckpurroB B CAIP.

Paspabotka  arrapaTHO-TIPOrpam-
MHOM MOJenu SBASEeTCs A0CTaTOUHO
TPYAHOM, AOPOror U HedPHeKTHUBHOM,
MOCKO/NIBKY ~ CO37IaHUe  [TO/THOLIEHHOTO
cumynaTopa Tpebyer 6o/b-
MIMX 3aTpaT U  CAOXKHOIO
MMPOEKTUPOBAHMS U HU3rOTOB-
nenus. PaspaboTka oTaenb-
HOM MPOTrPaMMbI-CUMY/IATOPA
C HYAs TOXKe SBASeTCs A0C-
TaTOYHO  [/IWUTeNbHBIM U
CIOXKHBIM TPOLIECCOM, Tpe-
OYIOIMM OI/IaThl TPYAa TPo-
IPaMMUICTOB. Paspa6otka
CUMY/IAITOPa Ha  OCHOBe
ckpuriroB B CAI'lP siBasiercst
3HaAUMTe/lbHO 6o7ee 3KOHO-
MMYHOM, TTOCKO/BKY TTPero-
faraeTcst, 4YTO TreoMeTpyue-
cKas Mo/enlb MalllMHbL  YKe

Puc. 1

co3faHa CpeaCTBaMH PacCMaTpPUBAEMO
CAIlP. Tarkum oO0pasoM, 3agaya IIO-
CTPOEHHS CUMY/IATOpa OyleT CBOAWUTHCH
K [IOTO/THEHHIO TeOMEeTPHUECKOM MOIeU
CKPHIITaMM, YTO 3HAYUTE/IbHO TIPOIle
PaspaboTKU  OTAE/IbHOM  MPOrpaMMbl-
CHUMY/IATOPA.

PaccMoTpuM paspaboTky AuHaMude-
CKOM YITPaB/IsieMON Mo/e/l TOPHOWU Ma-
mmHbl. ByneM paccmatpuBath moctpoe-
Hue Modenu  cpeactBamu  CAIIP
Autodesk Gmax, ssnsmomeiicsa 6ecriat-
Hoit Bepcueit Autodesk 3D Studio Max.
Boamoxuoctt Gmax, B 7aHHOM BOIIPO-
ce, TMpPaKTUYECKH He OT/INYaloTCad OT
BoamoxkHoctert 3D Studio Max. Ocobo
CTOWT OTMETUTh BO3MOMXHOCTh WHTErpa-
1y B Gmax opMaToB, MPUHATBIX /1S
[IPOEKTHPOBAHMS MallH 1 MeXaHU3MOB,
Hanpumep dxf u 3ds. B kauecte
CKPUIITOBOrO si3blka B Gmax MCIIonbay-
erca MaxScript, KOTOpPBIM Takxke KC-
none3yercs B 3D Studio Max. Kpowme
toro, B Gmax, Kak 1 B 3D Studio Max
OpraHM30BaHa BW3yaslbHasg cpeaa Ipo-
rPaMMHPOBAHMsA, KOTOpas I103BO/ISIET
OpraHu3oBaTh TIpadHUyeckuii  HUHTep-
deric. [locTpoeHHbIr rpadryeckuit vH-
Tepdperic MnpeacTaBasieT cobov Mozernb
raHeny YIpaB/leHusl FOPHOM MalluHOM
(puc. 1). BaxHoe cxoacTBO maHenu
yrpaB/ieHrss U eé Moaenu B TOM, UTO
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OKaszaHo Bo3aeliCcTBYe

rpexzae BcCero oripeae/nm

MHOKeCTBO [VICKPETHBIX
COCTOAHMI MallMHbl S=
={50,51,S9,...S,}. Tlockomnb-

OxxupaHue

{KOBLU B ,CI,BVI)KGHVIVI}

Ky MOzZe/lb MalllMHBI B ITPO-
CcTemIemM Ccnydyae ripeariosna-

BoszgelicT Bue 3aBepLueHo

Puc. 2

OkasaHo Bo3aeicTeve I1

BozpevicTue\I1 3aBepLueHo

OKa3aHo BO34EeICT8

OkasaHo Bo3aevicTsre In

Bozpeiictere

Puc. 3

KaXkzaoe [eiCTBUe MalllMHbl U e€ Moaenu
BBbI3BAHO COOTBETCTBYIOIIMM COOBITUEM,
MPOU3BOAMMBIM C 3/IeMeHTaMH VIIpaB/ie-
HUSA TaHenu (HarprMep, MOBOPOT phivua-
ra). [lostoMy, MozenupoBaHHe TOPHOMN
MalllMHbl Ha OCHOBE CKPHWIITOB MOXKHO
CUMTATh AUCKPETHBIM COOBITUMHLIM, C/le-
[IOBATe/IbHO /71 aHa/lM3a TaKyio Mo/erb
C MMMTALIMOHHBIMU U TeOMEeTPHUECKHUMU
COCTAB/AIMMI MOXKHO 6ymeT Mpeob-
pasoBaTh B AWCKPETHbIE COOBITHIHbIC
Mozenu (HarpuMmep, cetu [letpu, Ko-
HeYHbIe aBTOMAThl).

PaccmarpuBas Mogenupyemyio Ma-
MIMHY B BUAE AWUCKPETHONU CHCTEMBI,
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BospaevicTsvie 12 3aB€pLueHo
BepLLEHO

raeT OTK/AMK OTAe/bHOro y3-
la MallyHbl Ha BO3AEHCT-
BUe, WHULIMa/IU3UPyYeMoe C
npubopHoit mnadenu. [lo-
aToMy, ByneM cuuTath, UTO
M3HAYa/IbHO MalllMHA Haxo-
OUTCA B HEKOTOPOM  CO-
croaaun Sy. B stom co-
CTOSIHUM BOaWTenb (orepa-
TOP) He OKashlBaeT HHUKAKUX
BO3AEUCTBUM, Crlef0BaTe/lb-
HO MOXHO Ha3BaTb COCTOf-
Hue Sy «Oxumanuer. [lpu
3TOM, KaxKa0e BO3/IeMCTBHE
MepeBoANT B CHUCTEMY B

apyroe COCTOSIHME
S$1,59,...S,, xapakrepuayio-
mee paboTy Kakoro-1Mbo
aneMeHTa cucteMeol. Ha-

nprMep, C MOMOLIBIO pblua-
ra MOKHO YITPaB/SATh I10/10-
JKeHHeM KOBIlla 3KCKaBaToO-
pa. B aTOM cayuae npu
BO3/ICMCTBMM Ha  phlyar,
MalllHa [epexoauT B COo-

CTOfIHMe ¢«KOBLI B [BUXKe-
Huwr. [lpu  saBepueHun
BO3/ENCTBUA, TPOU3ONAET

OOpaTHbIM Mepexoa B COCTOSIHHE OXKH-
nanuvs. [las npencTaBieHUs TaKoro re-
pexoga TIOCTpPOMM rpad IepexoaoB
(puc. 2). I'pad nepexonor nocrpovM B
BUZe auarpammbl coctosHutt  UML
(Unified Modeling Language — yHudwu-
LIMPOBAHHbIM $3bIK MOAE/TMPOBAHYS).

[MockonbKy Kakaasi 4acTb MallMHbBI
YIIpaB/AsieTcs CBOMM phYaroM (peryrisi-
TOPOM  BO3ACHCTBUS), [1ePEBOASALINM
MalllMHY B OMpe/e/iéHHOe COCTOsIHKE, TO
rpad nepexonoB B obIIeM c/iyuyae MOXK-
HO OyzeT MpeaCTaBUTh B BHe, TOKa-
3aHHOM Ha puc. 3.



Puc. 4

So- oxumanve; Si(i=0) — pbluar rmoa Bo3aeHcTBHEM (MexaHW3M
pabotaer); Ti- akTMBUPOBaATh phIYAr YripaeaeHus A7s repe-
xona B cocrosiare Si(i#0); Tor- OTIYCTUTH phlUar yripae/ieHust

anst nepexona ua cocrosiHue Si(i=0) B S.

AHamMsupyst  TIO/YYeHHYIO Mozenb,
MOXHO BBISIBUTh CeAyiolMe eé ocoOeH-
HOCTH:

e cucrema (MallMHa) MOXKeT OAHO-
BpPEMEHHO HaxOAWUThCH B €AMHCTBEHHOM
COCTOSIHMH.

e Iepexoal M3 OAHOTO COCTOSIHHS
Si (ormmunoe ot Sp) B moboe apyroe S;
(oTmuHOe OT Sp) HEeBO3MOXKEH.

[IpeacraBnenvie B Buzae rpada nepe-
XOZOB TIO/THOCTBIO OITHMCHIBAET KOMITBIO-
TEPHYIO MoOze/lb Ha OCHOBE CKPUIITA,
PACIIMPSIOIIETO TeOMETPUYECKYIO  MO-
nenb MatirHel. OfHAKO, C MPAaKTUUECKOM
TOUKU 3pEHUs], B IMPeaIoRKEHHON Mozde-
MY CYIIeCTBEHHBIM HelOCTaTKOM SIB/SCT-
¢ TO, YTO MalllMHa MOXKET HaXOAMUThCS B
eMHCTBEHHOM cocTosaHMM. Ha npakTu-

Ke, BO3MOXKHO Ha-XOXIeHHe
B HECKONBKHUX COCTOSHUSAX,
HalpuMep  KOBII  MOXKeT
MOAHUMATLCH OAHOBPEMEeHHO
C TIOBOPOTOM KabuHel. Oa-
HakKoO, KOMIIbIOT@pHas MO-
fenb, TpeAnoXeHHas  He
npeaycMaTpyBaeT OIHOBpe-
MEHHOI'O HaxXOXK/eHHs B He-
CKO/IBKUX COCTOSIHUSIX, TIO-
CKOZIbKY MMHTALIMU BCeX Pbl-
YaroB HE3aBUCHMBI APYr OT
apyra ¥ repexosa OT YripaB-
fleHUsl O[HKMM pbUAroM K
YIIPaB/IeHHIO APYIHM BO3MO-
KeH TO/MbKO OCTaB/IeHHeM
repBoro (rmepexoaoM B Co-
CTOsIHMe OxuAaHus). Kpome
TOro, TMpeACTaB/IeHHas MO-
fenb He TMpeaycMaTpyBaeT
TeuyeHHe BPeMeHH.

[ns pelenys npo6ieMbl
npeoGpa3yeM rpad Mepexo-
noB B cetb [letpu. B npo-
Lilecce Mpeobpa3oBaHus, I10-
autmu  cetu [letpu  Gymyt
HMHTEPIIPETUPOBaHbl Kak He-
KOTOpble coctosHusi. Ecm B
MO3ULIMY HaxOAUTCH (PHIIKA,
TO MoJenvMpyeMasi CUCTeMa
HaxO/IUTCS B HEKOTOPOM COCTOSIHHH.

[Ipocretiiee mpeobpasoBaHue Mo-
nenu aBroMmata (puc. 3) B cetb [lertpu
OCHOBaHO Ha TOM, UTO KaKaAOMY CO-
CTOSIHUIO aBTOMaTa B3aHMMHO OHO3Hau-
HO CTaBUTCH B COOTBETCTBHE MO3ULIMS
cetu [lerpu. B pesyabrate mnonyyaem
cetb, M3oOpaxkéHHyio Ha puc. 4. Ha-
Ya/IbHOM MapKUPOBKOM CeTU MOXKHO
cuutath po=(1,0,0,...,0).

[lonyuenHas cethb sBnseTca HGesoriac-
HOM M 1-OrpaHWYeHHOM, TO3TOMY MpU
MO/IC/TMPOBAHUN CUCTEMa TO-TIpeKHeMy
MOXKeT HaXOAMUThCH B @IWHCTBEHHOM CO-
CTOSIHUU. 3arlycK repexoa0B TakKoM ceTu
[MO/THOCTBIO COOTBETCTBYET YITPAB/ICHUIO
Mozenbio Ha ocHoBe ckpunra CAD-
CHICTEMBI.
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Puc. 5

CTOUT OTMeTHTb, UTO [JAHHBIA THII
ceteit [letpy He mnpeaycMmaTpuBaer ma-
PanAeIbHOCTb BBIMNO/HEHNSA KaKUX-TMO0
[eVICTBUH, MOCKO/MBKY B cetax [lerpu
HeT BpeMeHH. JTO HBIAeTCH CYIIeCT-
BEHHbIM HEIOCTAaTKOM  IPe/IOKEHHOM
MoZe/y.

OnHaro, Bo3MOXHOCTH cetelt [lerpu
TIOMOTAIOT PellUTh MoA0OHbe Mpobrie-
Mbl. [l YCOBEpIIeHCTBOBAHMS BBeAEM
MHOKeCTBO To3vLmii cety [lerpu, un-
TepIpeTHPYeMbIX, KaK OTCYTCTBHE TOTrO
WM MTHOTO COCTOSIHUS.

[Myctb wumMeem  S={S1,S,,...,Sn}-
MHOXKECTBO COCTOSIHMI, OT/AWYHBIX OT
So. Kaxnaoe cocrosinue S; obo3Hauaer,
yToO i-M 3/1eMeHT CHCTeMbl (MallWHbI)
pabotaer (akTHBeH). BBenéM MHOXKe-
ctBo S={Si1, Ss,....,Sn}. Kaxanoe co-
cTosiHMe S; obo3HauyaeT, uTo - ane-
MEHT CHCTeMbl HeaKTHBEH.
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PaccMoTpeHHBIN  moa-
XO4 /IOKa3biBaeT 1leneco-
06pa3HOCTb  MCIIO/Mb30Ba-
HUS PacCUIUPEHHBIX CceTew
[letpu, a uMeHHO ceTelt
[letpu ¢ obnactamu orpa-
HudeHus. B ganHHOM cay-
yae S saBasercsa o61aCTbIO
OrpaHUUEHUS.

OrpaHuurM MpaBu/ia 3a-
MycKa Iepexona HeaKTUBHO-
CTBIO COOTBETCTBVIOIIEIO Me-
XaHU3Ma, T.e. KaX/blM repe-
xoa To; MOXeT BbITh 3aryieH
TOrZa W TO/BKO TOrAa, Koraa
MallliHa HaxOOMTCHA B CO-
CTOSHMM S, T.e. i-¥ pblyar
HeakTHBeH. [locre Takoro
npeobpa3oBaHusi, CeTh MPU-
MeT BU/, U30OpakEéHHBIA Ha
puc. 5.

[lonyuenHas cetb rmpe-
[OCTaB/IsET BO3MOXKHOCTb
HaxOXKIEHUsI CHCTeMbl B He-
CKO/TBbKHX COCTOSIHHUSX
S{(i0), uyto darTHUecKu 03-
HayaeT BO3MOXKHOCTh Iaparl-
NIe/IbHOTO BO3ACHCTBUS Ha HECKO/TbKO
PhIYAroB YIpaB/AeHUsl YIIpaB/IeHUs, He-
CMOTps Ha TO, UTO [aHHasd MoJe/b He
[peaycMaTpHBaeT TeUeHe BPpeMeHH.

[nsi Toro, yTtoOBl IMOKa3aTb, YTO W3-
Haya/IbHO HY O/IMH M3 3/IEMEHTOB CMC-
TEeMBl HEAaKTMBEH, Ha3HauMM Hada/lbHYIO
MapKHUPOBKY TakK, YTOObI B KaKaOM IIO-
3ULIMK MHOXecTBa S={Si, So,...,S\} Ha-
Xoavnach GoUIIKa.

TakuM 06pasoM, B paMKaxX AaHHOM
paboThl OB pPAcCMOTpPEeH MOAXOA K
CO3MaHHIO AWMHAMHUYECKUX YIipas/isie-
MbIX MoO/e/elt TOPHBIX MalllMH Ha OC-
HOBE CKPHIITOB CHCTE@M TPEXMEPHOro
reoMeTpHU4YecKoro MOAEeMUPOBAaHK.
[TpeumyiiecTBOM pPaccCMOTPEHHBbIX MO-
fenei fBASETCS He TONMBKO BO3MOXK-
HOCTb MOCTPOEHUS CHUMY/IATOPa Malllk-
HBI, HO U ero Hcc/e0BaHue MYTEM I10-
CTpOeHMs U JanbHeriero npeobpaso-



BaHMUS AMCKPETHBIX COOBITMHMHBIX MO-
Aerneyt MallMHbL. TakoM Ioaxoad K Mo-
AeUPOBaHUIO [AWHAMUUECKUX YIIpaB-
nsieMbIX OOBEKTOB MOXKeT ObITh IpHMe-
HEH He TO/IbKO B TOPHOM IPOMBIIII/IeH-
HOCTM, HO M B aApyrux otpacaax. K
BaXHBIM ITpeuMylllecTBaM reoMeTpuye-
CKOrO MOJeNMWpOBaHUA CO CKpUIITaMH
MOKHO OTHeCTHU:

e  UAYYIIGHHYIO HHTerpalMio uep-
TexXer U AUHAMWUYeCKUX Mofeneu Ipo-
EeKTUPYEeMbIX CUCTEM

e  BO3MOXKHOCTHU rccnea0BaHUsA
MoJerlel Ha OCHOBe a/ITOPHUTMOB Ha
OVCKPeTHBIX CTPYKTYpPax.

e nmpocTtoTa opMasM3allii CHC-
TEeMBI.

e (Qo/ee MMPOKHE BO3MOMXKHOCTH
Ans yrpaBieHus paboToM CHCTeMbl B
rpoliecce MoeIMpPOBaHUs

®  BO3MOXHOCTb MOJE/IUPOBaHMA B
pexXuMe peasrbHOrO BpeMeHH!

e  BO3MOXKHOCTb TeCTHPOBAHUS
paboThl MoJenel cucTeM U OOYUeHUs
repcoHasa paboTe ¢ HUMU.

Takxke, CTOMT OTMETUTh, YTO HU3Kas
CTOMMOCTb Y TIPOCTOTa Peanm3allii MO-
aener TIpY TaKOM TOAXOAe MOIYT YIIPO-
AIOT UX TMPUMEHEeHWe W BHeaApeHVe Ha
MIPeArPUATHH.

Wrak, B paMKax AaHHOU paboThI Oblz
pPacCMOTpeH TOoAXOA K IPOeKTHPOBa-
HHIO TOPHBIX MalllKH, 00eCrieurBarOIIHii
WHTerpallio M npeobpa3oBaHye pas-
MMYHBIX THUIOB MO/esel — reoMeTrprue-
CKMX, HWMHTAIIMOHHBIX, (OYHKIIMOHA/Tb-
HBIX, MaTeMaTHYeCKHX U (PU3UUCCKUX.
[aHHBIPI TIOAXOA TO3BOASET UCCIeao-
BaThb OAHY M TY Ke TOPHYIO MalIMHY C
pa3HbIX TO3ULIMEH. BaKHBIM Mpenmyiie-
CTBOM TaKOroO IOAXOJa fBASETCS BO3-
MOKHOCTb €ro MpUMEeHEHHs He TO/IbKO
Q71 TOPHBIX MalIMH, HO U A7 APYrux
YIIPaB/IsieMbIX YCTPOMCTB ¥ MeXaHU3MOB.
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