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VAK 721.011:65.011.56
M.C.BAPABAILL

Kueackuit »I(II({M()H(I,’leblil.\'Huec‘pcuml!l" clnpoulnc.fmﬂnsu u up.\'umemn)pb:
IKCIEPTHAS CUCTEMA BbIBOPA
PALIMOHAJIBHBIX NMPOEKTHBIX PELUEHHUH

PaccMaTpHBAETCs CXeMa JKCTEPTHOH CHCTCMB (DC), ocyuiecTaOUICH BLIOOP panno-
HLILHOTO MPOEKTHOTO PELICHHA. baza 3uanuii (b3), asaiomancs MHTEIEKTYAIbHOM HaCThIO
5C. ynpaBiseT aBTOMATHUECKHM NPOLECCOM NOCTPOCHHA BAPUAHTOB KOHCTPYKTHBHEIX CXCM.
LOMIOHEHTa 00BLACHEHHA JIEN1aeT TPAaCCHPOBKY B 0OpPATHOM HANpaBICHUH DJIEMEHTOB pelic-
yiit B B3, HCnosib3ys IBPUCTHYCCKUE MCTO/LBI.

Tpe/naraloTes Ba NPUMEPA MPOLCYPHBIX 3nannil. [lepsoe NpoLE/ypHOE 3HAHKE OpH-
¢HTHPOBAHO HA NPOEKTHPOBAHKE 3/1AHNA B paiioHe NOBLILIEHHOrO konebanns rpyHTa, BTopoe —
DAcCMaTPHBAET PACCTAHOBKY BEPTHKAILHBIX HECYILMX HNEMEHTOB-TIHIOHOB, KONOHH W Jia-
dparm

XapakTepHoii uepToil COBPEMEHHbIX MPOEKTHPYIOWXX CHCTEM SBJIS-
eTCs CTPEMIIEHHE K aBTOMaTU3aluy LWHPOKOTo Kpyra MPOEKTHBIX pa60T Ha
OCHOBE MHTETPHPOBAHHBIX HHQ)OpMaLlMOHHHX JIOrMYECKHUX Moenei 00b-
=+712 Mozenb 00beKTa NPOEKTHPOBaHMS NPEACTAaBIIACTCH B BH/I€ MHOTO-
COMMIOHSHTHOIN CTPYKTYpbl, COCTOALUCH M3 COBOKYMHOCTH caenyroumx
233N HO CBS3aHHBIX KOMITOHEHTOB! cucTemMa (‘b)’HKuMOHaﬂbelX 3JIEMEHTOB

MOBEKTA npoemnposanuﬂ: MHOXKECTBO CHUCTEM KOOpAWHAT, MHOXECTBO
reOMETPHYECKHUX 3IEMEHTOB] MHOKECTBO HArpy3ok, o01Me XapakKTepucTH-
cw ofsexTa. TakHe Kak pailoH CTPOMTENBCTBA, TPYHTOBBIC YCIIOBHSI; MHO-
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KommyHanbHoe xo3siicmeo 20podos

KECTBO OCHOBHbBIX KOMIUIEKTOB 10KYMEHTOB, MPEACTaBASIOLUX OOBEKT
MPOEKTHPOBAHMS; MHOKECTBO MaTepHaloB M paboT, HEOOXOMMMBIX s
MatepraibHOro BOTUIOIUEHNS 00bEKTa MPOEKTHPOBAHHS.

ITon ¢yHkuUMOHANLHBIM eMeHTOM 06beKTa NPOEKTUPOBAHHS TOHU-
MAeTCs pealibHO CYLIECTBYIOIMH WIIH YCIIOBHO BBIAEAEMbIH /IEMEHT MU
HaCTh 3MaHNUA WM COOpYKeHHA (G10K-CeKLMS, PHreNb, CTOMKA, 06hEMHO-
MIAHAPOBOYHAR AUeliKa, CTCHOBAs MaHesb, PacueTHbIH y3en u ap.). Cucre-
Ma (hYHKUHOHAIBHBIX IEMEHTOB 00pa3yeT HEPapXUYECKYIO CeTh, Ile Kak-
JA0H BEPLIMHE COOTBETCTBYET (yHKUHOHABHBIN EMEHT, a CBA3H oTobpa-
KAIOT OTHOLUCHHWSA Pa3/IMYHLIX THIIOB, HAmpuMep: "ObITb COCTABHOMN ua-
CTbIO"; "OBITh B3aMMHO PACTIONOKEHHBIMH B npoctpaucTee" u ap. Kaxno-
MY (YHKUMOHANLHOMY 37IEMEHTY B paMKax MOAEIH ofbekTa COOTBETCTBY-
€T YHHKaNbHOE UM — UMS Kjacca (YHKUMOHANLHBIX 3/IEMEHTOB (purens,
MaHenb, Kapkac, CeTka) W uMs (YHKLMOHANBLHOTO 31EMEHTa B JAHHOM
knacce — mapka. OObEeKT NMPOEKTHPOBAaHMA ONpejenseTcs Kak cucTema
(GyHKUHMOHAIbHBIX JIEMEHTOB B CTPYKTYpe HEPapXHUYECKOM ceTH.

[TpoexTHpylowas CHCTEMa COCTOMT M3 MOMB30BATENLCKOIO MHTEp-
(petica, nupopmaumonHo-noruueckoil Mogenu 00beKTa, OTKPLITOH 1S Ha-
MOJIHEHHA B MpoLEcce MPOEKTUPOBAHHSA, a Takke 6a3bl 3HAHMIL, KoTOpas
obecneunBaeT pewieHne TpyaHoO (hopmanusyembix 3anau.

3aech paccMaTpuBaeTCs dKCHEpTHas cHcTema (2C), ocywecTasio-
lias BbIOOP PALMOHANLHONO MPOEKTHOTO pelleHHS. [lpoueccom npoexru-
POBAHHA yNpPaBAsAeT CNEUMANUCT-NPOEKTHPOBILMK, WCMOJBL3YS JUIS 3TOrO
NnoJib30BATENLCKNI HHTep(elic. BapuaHThl pacueTHbIX cxeMm FEHEPUPYIOTCS
Ha OCHOBE NpoLENyPHbIX 3HaHWH. Habop npouenypHsiX 3HaHuMit sBisercs
HanboJsiee WMHTENIEKTYaNbHON 4YacThiO 6a3bl 3HAHMI (B3). Umenno sra
1acTb  ynpaBiseT aBTOMAaTHYECKHM MPOLECCOM MOCTPOEHHs BapHUaHTOB
KOHCTPYKTHBHBIX cxeM. Kaxoe npouenypHoe 3HaHue OPUEHTHPOBAHO Ha
TOT WM MHOM KJIACC 3a/1au: paMHblE KapKackl, MaHeIbHble 30aHHs, KOHCT-
PYKUHMH BbICOTHBIX 3MaHHUI M3 MOHOJIMTHOIO Kene3odeTona. B npouenyp-
HbIE 3HAHUA BXOIMT HabOp BapbHpyeMbIX 0OBEKTOB — KOHCTPYKUHMH Y3108
Ha 00bEKTE, COMPAKEHHE INEMEHTOB, PACCTAHOBKA KOJOHH W auadparm u
T.N. PacueT KOHCTPYKUMM MO KakaoMy u3 BAPUAHTOB OCYLIECTBJISETCS C
MOMOLULIO coaepkaulerocs B Oase 3HaHMil 670K NMPOEKTHBIX npouenyp.
Tpyaxo dopmanusyemslii stan no aHalu3y pe3yibTaToOB M CHHTE3y Mpo-
€KTHbIX PELIEHHH BBITNOJHAETCA MPOCKTUPOBIIMKOM HA OCHOBE PEKOMEH-
Mauni NONCHCTEMbI 0OOBACHEHHH, KOHCYITALMIT 1 BbLIBONOB. OGOGILEHHAS
(yHkumnonansHas cxema C npencrasnena nHa puc. 1.

[Moncucrema oObscHeHUI Pa3bACHAET MOJIb30BATENIO NCHCTBUS, CO-
BepuIaeMble cHCTeMO. OHa OTBeHaeT Ha BOMPOCh!, NOYeMY GbLIo nosly4eHo
HEKOTOPOE 3aKMOUCHUE WM MOYEMY HEKOTOpbIC ApPYrve anbTepHATHBHI
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aw oTopowwenbl. C 3TOH Lebi0 B NOACHCTEME 0OBACHEHNH pean3yeTcs
#ef0T51I0€ YHC0 CTAHAAPTHBIX [U1AHOB OTBETOB HA BOMPOCHI.

/ CIlCllHﬂ.'IMCT-I'IpOCK'I‘HpOBUIHK

Herrepdeiic [loycucrema
No/IL30BATENs JIOFMYECKOrO BbIBOAA

\

[ToacucreMa 00bsicHEHHH

A ] "ﬁ" sl B0k peLieHus 3aiau
["padpmueckuii : nogmzﬁ::':):ﬂz?"b (MCIIOTHHTE TbHBIH
poLeccop / 1 pr-sgpesi 3 POLECCOp)
I"padutieckast basa
0a3a 3HaHU# NpOLEYPHBIX
IHAHHH
ITpoueccop

(opmupoBanus U
BbIIa4M ITPOEKTHOH
JIOKY MEHTaLHH

Pitc 1 — OYHKUHOHAILHAR CXEMA IKCHIEPTHOM CHCTEMBI

KoMNOHeHTa OOBACHEHHA AejiaeT NpocMOTp (TPaccHpOBKY) B 0Opart-
HOM HArPaBJ€HUH 3IEMEHTOB pelleHuii B O6ase 3HaHWH, HauYMHas OT TOro
JaK/IFOYEHUS, K KOTOPOMY OTHOCHTCSI BOMPOC, W HAnpapasfch K TeM Tpo-
MEKYTOYHBIM THUIIOTE3aM MJIM TeM JaHHbIM, HAa KOTOpbi€ OMMPaIOCh 5TO
saxatouenune. Kaxaplii ar Ha3aa COOTBETCTBYET BbiBOJY Ha OCHOBE OHO-
ro npasuna u3 Oa3pl 3HaHuii. KoMMoHeHTa 00bACHEHHIT coOupaeT BMeCTe
NPOMEKYTOUHBIE BbIBO/IbI U MEPEBOIAUT UX Ha 00blUHbIH A3bIK NIEPE]L Bbla-
4eil MoJ1b30BaATEIO.

1715 OTBETA Ha BOMPOC "MOYeMy He ..." cucTeMa npuberaeTt K 3BPUCTH-
4eCKOMY BApMaHTy 3TOro metosa. [peanonokum, YTo HE yAajloCk Bbiic-
J1Th HEKOTOPYIO BO3MOMKHYIO LENOYKY TpaBil, KOTOpas M03B0OJKIA Obl
S0CTHYE 00CYKIAEMOTO 3aK/II0UYEHHUs, HO He Oblia MPUMEHEHA, MOCKO/IbKY
VCI0BHE NPUMEHEHHS OIIHOTO W3 MPaBWII 0Ka3a/l0Ch HEBLIMOTHEHHBIM. Pac-
cwaTpHBaeMas NojAcHcTeMa OOBACHAET MOJb30BATENO PELICHUE CHCTEMEI

~%23aT5C8 OT HEKOTOPOro BO3MOXKHOTO 3aKIIOYEHMs, 33aABUB, YTO TAKHC
LesLInOHeHHEbIE YCI0BUS 3a0I0KMPOBAIM BCE LEMOYKH PACCYIKACHHA, KO-
TODBIC MOIYT 000CHOBATH HOH06HOC 3aK/IHOYEHHE.
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Jn1s paciumpenns BO3MOXHOCTEH NPOCTbIX TPACCHPOBOUHBIX CPE/ICTB
NpeyCMaTpUBAETCs BO3ZMOMKHOCTh BOCIPOM3BOACTBA JIOFHYECKON LENOYKH
focjie Toro, Kak OHa yxe oTpaboTana, a He MPOCTOE MepeyrcIeHHe Waros
M0 X0y MpoLecca BbIYUCIEHHH.

Bocnpounssenenne uctopun npouecca 0rnueckoro BLIBOAA i NOC.Ie-
AYIOoLIee HCMOJIb30BaHUE €€ /IS OOBACHEHUS MOBEAEHUSA CUCTEMbI BKIIOYA-
€T B cedsl AEMOHCTPALMIO OIHOTO MM HECKOIbKHX npaBui, MPUBEAIINX K
JAHHOMY 3aKJTHOUEHHIO. DTO HMEET HEMalloe 3HaYEHHE, MOCKOMbKY, aHaH-
31pysi OOBACHEHUA, NPEIOCTaBNEHHbIE CHCTEMOI, IKCTepT (OKycHpyeT
CBOC BHHMAHHE HA OCHOBHBIX MPEANONOKEHHAX U MOCIEAYIOIHX JIOrHYe-
CKHX LIarax, COCTaBJISIOILMX PelleHHE.

[Tepsoe npouenypuoe 3Hanug opueHTHpoRaHO Ha NPOEKTHPOBaHHE
3AaHuA B paHOHE NOBbLILIEHHOrO KOJeGaHMs IPYHTA, BBI3BAHHOIO JHHAMH-
YECKHMM BO3NEHCTBHEM ABWXKEHHS Moe3ia MeTpo. PacueTHas cxema obbexTa
MPOCKTHPOBAHWS  MPUBE/EHA HAa pPHC.2 B BHAE MPOCTPAHCTBEHHO-
CTEPXKHEBOI cHcTeMbl. [Tpu nMpoekTUpoBaHUKM HEOOXOAUMO YUUTHIBATH He-
CKOJIbKO KDHTEPUEB, OCHOBHBIMH M3 KOTOPbIX SABASKOTCS:
¢ TIPEACTbHO N0MyCTUMAs aMIUTUTYa rapMOHHYECKOro KoseGanus Bep-

Xa 31aHus;
®  PAUMOHANLHOCTL KOHCTPYKTHBHOI CXeMbl (PacXol MaTepuaios, Tpy-

JI0EMKOCTH BO3BEI€HUSA 3/1aHusl).

B pesynbrare cBoeii paGortsl IC nomkha BbIOPATh ONTHUMANbLHYIO pac-
HCTHYIO CXEMY 3/1aHHS C YYETOM 3a1aHHbIX KPUTEPHEB.

Ha puc.3 npeacraBnenbl BapuaHThl KOHCTPYKTHBHBIX CXeM ¢ Bapbu-
POBAHHMEM y3JI0B NPHCOEIUHEHUS pUreNel, KOJIOHH, POCTBEPKOB U cBaii. B
[ BapnanTe npuse/ieHa cxema 06beKTa ¢ KECTKO 3aLIEMIEHHbIM KperuieHu-
€M 1o BCeM y3naM. B sTom ciayuae amnnutyna konebaumii Asi=7 MKp. Bo
I BapnanTe paccmatpuBaetcs wapHupHoe MPUCOBIMHEHHE CBAil K pOCT-
Bepky. [Ipu stom Ag,=6,5 mkp. Bapuant I11 npeanaraeT WapHUpHOe MpH-
COE/IMHEHHE CTOEK K POCTBepKy — As;=5,8 Mkp n IV BAPUAHT — LUAPHUPHOE
MPUCOCAHHEHUE pUreel Kk cTolikam, npu 3TomM Ag; =3,5 Mkp.

BTopoe npoueaypHoe 3HaHWe npencTaBuseT 3HaHMe O paccTaHoBKe
BEPTHKATLHBIX HECYLUMX JJIEMEHTOB — MUJIOHOB, KOJOHH W anadparm. Hc-
XOIHBIMH aHHBIMH SIB/ISETCA CETh CTPOMTENBHBIX OCEH, MOMY/bHAs CETb,
TOILUMHA NEPEKPLITHA — /I B CM, MECTa PacCTAHOBKM 0GA3aTEbHBIX CTEH M
KOJIOHH, KOHTYp MEPCKPLITHA, KOHTYPbl OTBEPCTHH, pa3sMepbl KOIOHH M
TO/WKMHA CTeH, 00Lwas BbicoTa 31auus H B M. K orpaHHYeHusiM OTHOCHTCS
BbITOJIHEHHE CIIEIYFOLUMX YCIIOBMIA:
®  PAacCTOAHMA MEXKAY BEPTHKaJbHbIMM  HECYIIWMH 3eMeHTaMu
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20h<i<40h;

HECVILIME DJIEMEHTbI HE JI0JKHbI BHIXOJMTh 33 KOHTYP IUIMTbl H COBME-
LIAThCH C OTBEPCTHAMM;

UTHHA 0THOM AMadparMbl WX MJIOHA HE JI0JDKHA NPeBbILIATL 6 M;
KOZIOHHBI MOTYT pacrofiaratbCsi TONbLKO B Y3/laX MO/YJbHOH CeETH;
auadyparMbl MOTYT PacrioNiarathCsi TONbKO MEXK/IY y3NaMn MOYJbHOT
CETH H COBMAJATh C €€ OCAMM,

obwas aniuHa [, amadparm B MeTpax Bao/ib OykBEHHbIX oceit (CM.
puc.4)
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Puc 2 — Pacuerhas cxema 00beKTa NPOSKTHPOBaHUS
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Puc.3 — Bo3smoxkHble BapHaHTLl paCYETHLIX CXEM [IPOCKTHPYEMOTO o0BeKTa

Omnupuyeckue 3apucumocty (1), (2) nosyueHbl Ha OCHOBE HMCCJIe/0-
BaHHA M CTATHCTHYECKOr0 0000LIEHNs Pe3yIbTaTOB pacyeTa KOHCTPYKTHB-
HbIX CXEM /Ba/ILATH CEMH BbICOTHBIX 3JaHHI U3 MOHOJHMTHOrO *kene3obe-
TOHa.

YKpylHeHHas cxema anropuTMa BbITIOJIHEHHS JaHHOH NPOLEypbl 3a-

ax  ymin
Kovaercs B crieayroulem. Ha nepBom 3tane onpenensior l{'ln . d
1% 1™ wa ocnose orpannuenuii (1) n (2) n ¢ yuetom Hanuuus o6s3a-
TeNbHOM paccTaHOBKM AMadparm. 3aTeM Ha OCHOBE 3aZaHHBIX OrpaHHYCHHl
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HayyHo-mexHuYecKul cbopHuk Ne47

4 HCXOTHBIX AAHHBIX, MPOU3BOASTCA JBE MPOOHBIX PACCTAHOBKM, COOTBET-
max jymax min ;min
creyiomme Ig 1,0 nlg 7™ . Tloce oBpauieHus K UCTIOTHHTE b-

somy mpouieccopy (puc.1) onpenensitoTes ATax. Ar[rlmx " A‘Tm, A':;m

~ opm opm
Ha OCHOBe MOJIYUEHHBIX 3HAUCHUH A HaxoaaT 12" w [dp , COOTBETCT-
ByIOLHE HOPMMpYeMbiM 3HaueHuam A. C yueToM HCXOIHbIX JIaHHbIX,
opm opm ” o
AP™A%™ u 3anaHHbIX OrpaHHUEHHH MPOH3BOAT MHOECTBO paccTa-
HOBOK BEPTHKAIbHbIX JIEMEHTOB.

Ld (M)

550

Puc.4 — Cxema dT1axka 31ains no HapyxkHOMYy ofMepy C 0CeBOft pa3zdHBKON

Ls (M)
5© O

B 3aK/II0YEHHE OTMETHUM, UTO peain3aliis IKCMEPTHBIX CHCTEM 10 M0~
CTPOGHHIO PALIMOHABHBIX KOHCTPYKTHBHBIX CXEM OyneT 0co0eHHO BaXKHOM
fpH CO3AaHHKM HOBBIX TEXHOJTOMMH MPOCKTHPOBAHNA, OCHOBaHHbLIX Ha WH-
hOpPMALIMOHHO-JIOTHYECKOH MOACIH 00beKTa — «BUPTYallbHblii OOBEKTY.
Toraa nosiBUTCA HEOOXO0IMMOCTH B ABTOMATUYECKOM MNOCTPOCHUN KOHCT-

DYKTHBHBIX CXEM TOJIbKO Ha OCHOBE aPXMTEKTYPHBIX IAHHBIX 06 oObekTe.
[onywewo 24.12.2002

VJIK 624.21
2 [TKOKVYILKO, kana. texu. nayk, H.H.JIBICAKOB

bk OSCKUE HALUONATbHBIT GEMOMODUTEHO-00PONCHbLE YHUSEpCUMEM

OMPEIEJEHUE EJJMHUYHbIX PEAKTHUBHbIX YCHJIUI B I10JIOCAX
HA TPYHTOBOM OCHOBAHUWH MO SMIUPUUYECKHUM ®OPMYJIAM

[TpuBecHa  METOAMKA ONpe/c/iCHHs €/IHHHYHBIX PCAKTHBHLIX _\‘CH."]IH"I 10,1 KOHUAMH
ha0c (0anoK) HA yNpyroM OCHOBAHHHK, OMHUCHLIBACMOM pa3HbIMH MOZIE/IAMH NO IMITUPHYECKHM
dopuynam. NoIyUEHHLIM € TIPUMEHCHHCM COCTABJICHHBIX OAHHM M3 aBTOPOB radnuiL eAMHNY-

BIX VOWITHA
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Hay4HO-mexHuYecKuu c6opHuk Ne47

¥ MCXOIHLIX JAHHBIX, ﬂpOMBBOJlﬂTCﬂ JBE ﬂpOﬁHle paccrauomm, COOTBET-

max jmax min ymi

crayroumte [0 1,0 u g Ay " Tlocne obpaiueHns K UCTIOTHUTEb-

max max min min
somy mpoueccopy (puc.l) onpenessoTes Ag™, Ay m A, Ay

~ m opm
Ha ocHose nonydeHibix snauckuit A naxomst [P u 19", coorserct-
Byiollfte HOPMHMpYeMbiM 3HaueHnam A. C y4eTOM HCXOAHbIX JaHHbIX,
opm

opm ;
A%, A7

HOBOK BEPTHUKAJIbHbIX IIEMEHTOB.

U 3a1aHHbIX Ol‘paHH‘lEHMﬁ NMpoU3BOIAT MHOXEeCTBO paccra-

Ld (M)

Y

550

Puc.4 — Cxema HTaka 31aHus 1o HapyKHOMy ofMepy ¢ OCeBOi pa3dnBKOH

B 3aKMIOYEHHE OTMETHM, 4TO Pealn3aLus IKCIIEPTHBIX CHCTEM 110 Mo~
CTPOGHMIO PALIMOHATbHBIX KOHCTPYKTHBHBIX CXEM 6yaet ocoberHO BaKHOM
npu CO3/1aHHM HOBBIX TEXHOJIOTHII MPOEKTHPOBAHMS, OCHOBAHHBLIX Ha HH-
hopMALIHOHHO-IOTHYECKOH MOAeH 00beKTa — «BUPTyailbHbiil OOBEKTY.
Toraa MOSBHTCA HEOOXOAMMOCTb B aBTOMATHUECKOM MOCTPOCHHH KOHCT-

PYKTHBHBIX CXEM TOJIbKO Ha OCHOBE apPXUTEKTYPHbIX AaHHBIX 00 oObexTe.
Haonyuero 24.12.2002



