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B.B. Kpokosa

HOBBIHW MOJXO0/] K MOJIEJJMPOBAHUIO NMPOIECCOB U NMOJCUCTEM

B ocHoBe yka3zaHHOro nojaxo-
Ja JICKHUT MECTOJO0JIOTHUS UMHUTALIU-
OHHOI'O MOJICIIMPOBAHUS CJIOKHOI
CHCTEMBI «IllaxTa» Ha cerax [ler-
pu (CII). Ilom wmeromonoruei
371€ech NOHUMAaeM Habop MeTo-
JI0B, IPUMEHSEMBIX /1 ONHCAHUS
W MCCJICJOBAaHMUS IIPOLECCOB U
MOJICUCTEM TOPHOTO MPOU3BOJICT-
Ba YroOJILHOH MIaXThl, OOBEIMHEH-
HBIX eIMHON KoHIenuei. OcHoBa
KOHIEMIHA — 00BEKTHO—
OPHMEHTHUPOBAHHBIA  B3IUIAA  Ha
MPOLECCHl CIOMKHOH MPOHU3BOJCT-

VI'OJIBHOM IIAXTBI

BEHHOH CHUCTEMBI «IIaXTa» C MO-
sunun Teopuu CI1.

Meton — onpeaeneHHas npo-
LeAypa co3laHus Mojenel ¢ mo-
MOIBIO YETKO CHEH(HIIHPORAH-
HBIX HoTauuii. Hotanusa — rpadm-
YEeCKHI SA3BIK I ONHCAaHHA U
IpeJCTaBICHHA MOJeNeH mpouec-
COB M TIOJCHUCTEM, B €€ OCHOBE
Mo in(uIupoBanneie cetu Iletpu.

Hccnenyemas crnoxkHas cHc-
TEMA «LIAXTa», €€ MOACHCTEMBI U
pOLIECChl B JaHHOH METOJIO0JIO-
CHU PacCMAaTPHBAIOTCHA C Pa3HBIX

TOUYEK 3peHus. Pe3ymbrar Takoro
paccMOTpeHuss M €eCcTb MOJEIb
MTOICHCTEMBI WIIH TIpOLIecca.
®opMalbHO ~ METOJIOIOTHIO
MOHO NPEICTaBUTh HAbOpOM
M={A, N}, 1}
rae A — apxuTekTypa (CTpoeHHe)
norypopMadbHBIX — MOAeNel ¢
rpauuecKUMH HOTAIUAMH C yUe-
TOM 00BEKTHOH OPUEHTHPOBAHHO-
CTH, N - HOTalHuH, UCTIOJIB3YCMBIC
1715 OTICAHHs KOHKPETHBIX MOJie-
JIel mpoueccoB M lojacucreM; [ —
HHCTPYMEHTAJILHEIE CPEJCTBA, -
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OTpa)XeHHE APXUTEKTYPhl U METO-
na {A,N}, peanusyionide cooTBeT-
CTBYIOIIHE MOJEIHPYIOIIHE ajro-
PUTMBL.

Memoowt uccinedo6anus mexHo-
JI0ZUYECKUX perieHull y2oabHou
waxmai

Pa3paboTka BapMaHTOB Tex-
HUYECKOTO Pa3BUTHS MPOM3BOJCT-
Ba Ha NMEHCTBYIOIIMX MIAXTaxX OT-
HOCHTCS K 00/TacTH TeXHOJIOTHYE-
CKOr0 TPOTHO3UPOBAHMS PE3Yib-
TATOB BHEJPEHHUSI HOBBIX TEXHM-
ko—TtexHonoruueckux (TTP) wu
MPOCTPAHCTBEHHO — IUIAHHPOBOY-
Hpix (ITIIP) peumeHHii OCHOBHBIX
MPOU3BOJICTBEHHBIX MPOLIECCOB MO
MOJIEPHU3ALMH HIH PEKOHCTPYK-
nuu waxTel. M3BecTHB TpH I0A-
X073, IPUMEHAEMBIX K pa3padoT-
KE W HCCIIECJOBAHMIO Ppa3JIHYHBIX
cueHapHeB (pellcHHI) BBOJA HO-
BOH TeXHHKM B JIeHCTByHIIee
MPOHU3BOJCTBO (IIAXTOBAPHAHTOB)
[1]:

- TpaJUIHOHHEIC
MPSIMOTO CYETa;

METObI

CKHBIX CITOCOOHOCTEH OCHOBHBIX
TEXHOJOrHYECKUX 3BEHBEB IIAXTHI
NpH COONIONEHHH TPUHLIHMIA IO-
CJIEI0BATEIBLHOTO yCTpaHeHHs
«Y3KHX» MECT;

- (opManu30BaHHBIE METOJBI
TEXHOJOTMYECKOr0  MOJEIHpOBa-
HUS M ONTHMH3AIUH TTAPaMETPOB
OCHOBHBIX MPOH3BO/ICTREHHBIX
MPOIECCOB U MOJICHCTEM TEXHOIO-
FHYECKOH CXEMBbI [IaXThI.

B Hacrosmiee Bpems Hau-
Qonbiiee  pa3BHTHE  MOJYHYWIH
METO/Ibl TEXHOJIOTHYECKOI0 MOje-
JIMPOBAHHSA, TIPHYEM pa3BHTHE
HIET 0 JUHUH pa3padOTKH HMMH-
TAlMOHHOH  MOJIETM  YTOJBHOM
IAXTEl, II03BOJAIONIEH OLIEHUTH
BO3MOXHBIE TOCJE/ICTBUS [IpHUMe-
Henus pasnuuueix TTP u [P B
Oyayuem.

B kayecTtBe MeTOMMYECKOH
OCHOBBI TaKOH MOJEIH 4YacTo
npuHUMaeTcs (QYHKUHOHAIBHO —
CTPYKTYpHOE MOJENHpPOBaHKE,
[MO3BOJISIIOIIEE BBIMOJIHUTE aHAIU3
H TPOTHO3UPOBAHHE MPUMEHSsIE-

(DyHKUHOHAIBHEIE — B3aHMOCBA3H
TEXHOJIOTHYECKHX [IOJCUCTEM, a
TaK)Ke€ YCTaHOBUThH [apaMeTpbl H
OTPaHWYEHHUSA HCIOIb3YEMBIX pe-
IIEHHH.

OcHoBy  (opMaIn30BaHHBIX
METOJIOB MOJICIHPOBAHHUS COCTaB-
JeT TOT MM MHOH MareMaTH4e-
CKMH anmapar: KOppelsUOHHO —
perpeccCHOHHBIH aHaau3, Teopus
CHCTEM MAacCOBOTO OOCIYKHBa-
HHS, METOMBl CETEBOTO IJIAHHPO-
BaHHsA, TeopHs rpadoB, HeHpoH-
uble cetd (HC), cetu Ilerpu u np.
W3 mepeuyncneHHOTO TONBKO CeTH
Ilerpu MO3BOJSAIOT MOJAEIHPOBATH
JHMHAMHUKY  (PYHKIHMOHUpPOBAHUS
caMoro mpoiiecca 1 OJHOBpEMEH-
HO YIPAaBJIEHHE 3TUM IIPOLIECCOM.
Baxnemm pocronnctBom CII sB-
JIA€TCsl BO3MOMKHOCTD IIPOC/ICIUTh
pesynbTat BHeApenus TTP u IITIP
yepe3 n-e KOJIHYECTBO JIET, B TOM
YHCIIEe B TEYEHHE BCEro CPOKa JKC-
IIyaTalluyd 1IaxThl, 3a CYET CXKa-
THS peabHOr0 BPEMEHHU IPH MO-
JeTHPOBAHHH.

- METOIAMKH pacyeTra Ipomy- MBIX TEXHOJIOTHH M OLIEHHUTh CpaBHHUTENBHO HEJABHO IOS-
Tabsuua 1
Ne n/nn Knacc cereii [Tetpu ['paduueckoe Bo3smosxkHocTn CIT
H300paxkeHue
1: ABTOMaTHas ceTh (A), OfHA BXOJHAA H OmnucelBaeT MocieoBaTeNbHEI npolecc,
OJIHA BbIXOJIHAS [TO3ULIUSA: ,O HENPHUIOJHA Ul MOJEIHPOBAHHA I1apall-
T O/,I/ NENBHBIX TPOIECCOB, HE JOMYCKAeT CHH-
| t | B | t | =1 XPOHHU3ALMH,

2. Mapxkuposanusiii rpad (MID'), oaus Bxoa- OmnuceiBaeT napajjelbHble MPOLEecchl, HO
HOH M OJIH BBIXOJIHOMH IIepexoa: HE MPHUTOJHA IS MPHHATHA PEIICHUH, He
|"P|=|P|=t JI0TIYyCKaeT KOH(INKTOB.

3. Cerb co cBobGoausim BbiGopom (CCB), O—b{ Ipuroana i  MOJEIMPOBAHUS  KOH-
Kaxaas Oyra M3 J000H MO3HIMH Tpen- (IMKTOB, CHHXpPOHH3AllUH MPOLECCOB,
CTaBJIsACT C060ﬁ HIIH €JIMHCTBEHHYH0 BbI- HCKIHYACT HCIIOJIb30BaAHHEC CMECIIAHHBIX
XOAAILYH Ayry, HIH ABIACTCA CIHHCT- CTPYKTYP, BKJIHOYACT BO3MOKHOCTH Awu
BCHHOH Bxojfumed ayroi kakoro—aubo MI.
nepexoaa: VP1,P2eP,PI' nP2'# J —

|P1"|=|P2| =1 um VPePI, \)‘
| 'P|< 1w (P)= {P}

4, PacuripenHas cetb co cBOOOIHBIM BBIOO- [Ipurogna pans MOAENMpOBaHUS THapa-
pom (PCCB): JEJBHBIX  [POLECCOB M KOH(JIUKTOB,
PI'nP2'# 3 —>Pl'=P2, O BKJIIOUaeT Bo3moxkHocTH A, MI' u CCB
VP1, P2eP

S Cetb ¢ acuMMeTpU4HbIM BeIOOpOM (CAB): % MoxkeT UMeTb ACHMMETPHYECKYI0 CMe-
PI'nP2#@ —»> Pl cP2vPl oP2, LIAHHYKD CTPYKTYpPY, HO HeE JOIIyCKaeT
VvP1, P2eP cummerputo. [lpurogna nns monenupo-

O BaHUs [OTOKA [AHHBIX M YIPABICHUA
umu. Brurouaer Bozmoxunoctu PCCB.

6. Cwmerannas cets [lerpu: Qd/w BriodaeT BO3MOMKHOCTH JPYTHX CTPYK-
PI'mn P22 5 Pl'c P2A PI'o P2, typ: PCCB u CAB, paspeuraer koH(piuk-
VPI1, P2eP O TBI, JOTIYCKAeT CHMMETPHEO.
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BUMMCH nyOnukauud o0 ombITax
MPUMEHEHUs] HEHPOHHBIX CeTel B
ropHom gnene [2]. Ilpu pemeHuu
NPUKIAAHBIX 33784 C TOMOIIBI0
HC Bo3HuMKalOT aBe mNpoOIeMbI:
ONTHMH3ALHA BECOBBIX KOd(H-
LHEHTOB Ha JTamne oOydeHHS u
ONTHMU3AIHS APXUTEKTYPHI CETH.
Hacrpoiika BecoBbIX KO3 puIU-
CHTOB CJIOKHOH cetuH Tpebyer
BpeMeHHbIX 3aTpaT. Kak mpasuio,
ONTUMU3AIMOHHBIC  aJITOPUTMBI
HACTPOMKH — JIOKAJIbHBEL, @ 3TO
3HAYUT, YTO CIOXKHAA MHOTOCIOH-
Hag HC BooOmie moxer He Ha-
CTPOHUTHCSA JODKHBIM 00pa3oM U B
NanbHEHIeM pemars 3agauy C
rpy0ObiMH OmHOKaMH.

OcHOBHOI cnioco0d onTUMH3a-
uun cTpyktypel HC — uHTYHTHB-
HBIH 110A00p, - CHHTE3 H3BECTHBIX
ONTHMAIIbHBIX KOH(Urypanmi,
NPUMEHSIEMBIX Ul PELeHHsl He-
KOTOPBIX THIOB 3a1a4. O4eBHIHO,
HHTYUTHBHBIH MOA0Op HE MOXKET
rapaHTHPOBaTh ONTHMAJILHOTO
pereHus. [TombITKH aBTOMATH3H-
poBaTh NpPOLECC CTPYKTYpHOH
ontummsanuu HC moka He3Hayu-
TeNbHBI [3].
Knaccuuxayua cemeii llempu

3a ocHOBY (hOpMATH30BAHHBIX
METOAOB  (QYHKUHOHANBHO — —
CTPYKTYPHOTO  MOJCITHPOBAHHUS
YroJbHOM IIaxThl BEIOpaH anmapar
cereil Ilerpu. X ocHOBHBIE OCO-
0OeHHOCTH: BO3MOXHOCTH OTOOpa-
#KaTh JUCKPETHOCTh, Hapaiie-
Ju3M, (a)CMHXPOHHOCTb, Hepap-
XMYHOCTh TEXHOJOTHYECKHX TIPO-
ueccoB 0Oosiee NMPOCTBIMU CPEACT-
BaMH TI0 CPaBHEHHIO C IPYTHMH
METOAaMH, MpOCTas peanu3aLus
Ha DBM o0ycnoBunu 3ToT BEIOOD.
Cers [leTpu mpuroana st MoJe-
JIUPOBAHHA B3aUMOCBA3EH pas-
JIMYHBIX MPOLECCOB, MOTOKA JaH-
HBIX, yNpaBlIeHHS AaHHbBIMH. OT-
nnuutenbHsie ocobennoctu CII c
MO3HIMH CTPYKTYPBl NpeAcTaBie-
Hbl B Ta0n. 1 [4, 5, 6].

C uenpl0 YCHJIEHHS OITHCA-
TENBHBIX H MOJEIUPYIONIUX BO3-
moxkHocTeil CII nenons3yoT pas-
JINYHBIE PACHIMPEHHSA, TO €CTh
OpPUTHHANBHASl CETh JIOMOJIHAETCS
CrenraTbHBIMH TIpaBHIaMH pabo-
Tl ceTH. Takue CII nonyunnu
Ha3BaHHE — CETH BBICOKOTO YPOB-
Ha [5-13].

Kparko cdopmymupyem xa-
paKTepHBIE IPH3HAKH OCHOBHBIX
THIIOB PacIIUPECHHUI:

1. Hcnonwszosanue unougudy-
ceoticme  (aTpuOYTOR)
mapkepoB. [Ipumepom sBIsIOTCS
notokoBble 1BeTHBIE H Fifo — ce-
TH. B 1BeTHON ceTH KaxaoMy
Mapkepy Ha3zHaueH OIpeJeeH-
HbIiT 11BeT. B Fifo — cetn mMapkepst
B TO3MIUH 00pa3yloT ouepensb,
NPUOPUTET MapKepa SBISACTCS ee
CHCTEeMHBIM aTpubyToM. Pacrim-
peHHE UCHOJIB3YeTcs A1 MOACTH-
pOBaHHS MaTepHalbHBIX H HH-
(b OopMalOHHBIX IOTOKOB.

2. Bgeodenue 6peMeHHbIX NO-
3uyuil, nepexodoe u odye. C kax-
IObIM  CTPYKTYPHBIM  DJIEMEHTOM
CBA3aHO BpeMsA 3aJCepiKKH HIH
BBHIMOJIHEHUA omepanuH. Pacim-
pEHHE HCTONb3yeTCs I OLEHKH
IIPOU3BOJUTEILHOCTH M BpPEMEHH
BBIMOJIHEHHS HCCIEAYeMOro Ipo-
necca. [IpuMepoM sBAAIOTCA Bpe-
MsI3aBHCAIIAS  JIETEPMUHHPOBAH-
Has (cToxacTH4yeckas) M TaWM—
ayTnas cetu [leTpu.

3. Bsoo ampubymuenvix ne-
pemenusix u npoyedyp. ATpuby-
THBHBIE [IEPEMEHHBIE ONPEIENIIOT
KOHTEKCTBl COCTOSIHHH ceTeBOi
MOJIC/IH W OTpEe[eseHbl U1 BCeH
ceru. Ilpomenypsl  MO3BONSIOT
MOJIETHPOBaTh  npeobpasoBaHue
JaHHBIX. C KaxABIM IEpexo]oM
MOKET OBITH CBf3aHA BBIYHCIIH-
TeJIbHAs IpoLeaypa, KOTopas H3-
MEHSIET CBOWCTBA MapKepoB U
3HauYeHHs aTpUOYTHBHBIX Tepe-
MEHHBIX CETH, [POBOJUT CTPYK-
TYPHYI0  MOIU(HKAIHIO  CEeTH.
[Ipumepom sABIAIOTCA anredpau-
YeCKHEe W JHMCKPETHO -  Herpe-
PBIBHEBIE CETH.

4. Uszmenenue npasui QyHK-
yuonuposanusn nepexodos. Kpome
W- noruku, BBOguTCs WJIU- no-
rHKa. YCIOXHAKTCA  TpaBuia
pa3peIIeHHOCTH Mepexoaa co CTo-
POHBI BXOIHBIX HIH BBIXOJHBIX
ayr. BBoasTcs pa3nHuHBIE THITHI
Ayr, HampuMep, HHTUOUTOpPHEIE,
YHUCIOBKIE, cOpoca, CONpsAKEHHBIE,
npepeiBatomue. Hamaratorest mo-
MOJHUTEJIbHBIE YCIIOBUS cpadaThl-
BaHUS MEPEX0J0B, KOTOPHIE OMpe-
JEJISIFOTCSl KaK IPeJHKaThl, OIpe-
JeNeHHbIE HA MHOKECTBE aTtpudy-
TOB MapKepoB W aTpUOYTHBHBIX

AJIbHbIX

nepemeHHbIx ceTH. [lepexon mo-
KeT cpaboTaTe NpPH HCTHHHOM
3HaYeHHUH Tpenukata. IIpumepom
SIBJISTIOTCSL YHCICHHBIE, MpPEaHKaT-
HBIE, C HHTHONTOPHBIMU TyTaMH H
IIOMEYEHHbBIE CETH.

5. Hsmenenue npasun ¢hymnx-
yuonupoganus cemu. B oObIvHOIM
CII nopsjiok cpabaTbiBaHUs nepe-
XOJI0B He onpezaeneH. MoxkeT cpa-
OoTarp M1000H pa3pelieHHBIH Ie-
pexona. BpemssaBucsniue U CHH-
XPOHH3UPOBAHHBIE CETH HCIOIb-
3YIT IPHHIUI OJHOBPEMEHHOI'O
cpabaTbIBaHHs pa3pelleHHBIX Ie-
pexonos. Ilopsanok cpabaTbIBaHH
MOXHO M3MCHHTH C [OMOIIBIO
MeXaHM3Ma BBOJIa MHOTOYpPOBHE-
BOH CHCTEMBI NIPHOPUTETOB IEpe-
X0JI0B (MIPHOPUTETHEIE CETH).

6. Bosmoscnocme camousme-
nenus cemu. B mponecce (yHK-
LIMOHHPOBAHUS BO3MOXKHA MOJH-
(uxamus npaBua cpabaTbIBaHHA
NIepexoq0B MIH aTpuOyTOB Map-
kepoB. IIpuMepoM siBisieTCS 1IBET-
Has caMOMOJH(UIIMpYeMas CETh
[Terpu.

7. Tuopuonocme.  Bo3mox-
HOCTh COUETaTh B cebe paznuyHbie
KIacCH()MKAIIMOHHBIE  TTPH3HAKH
cereil. [Ipumepom sBnstoTCA AHC-
KPeTHO — HeIpepbIBHBIE CETH, B
KOTOPBIX OTIPE/IETICHBI HETPEepPhIB-
HbIe W JMCKPETHBIE MO3HMIMH H
[Iepexo/bl, 8 TAKXKE JAUCKPETHO —
yOpaBiseMble Mepexoiabl, KOTO-
pble IIOMEYaloTCs OIepaTopaMH.
HenpepbiBHBIC MO3MIMM MOMEUa-
IOTCSL HETPEPHIBHBIMH TepeMeH-
HBIMH, OHH MapKHPYHOTCS Belle-
CTBEHHBIM IOJIOKUTENBHBIM YHC-
JIOM, YTO IIO3BOJIAET OIHCBIBATH
CIIOKHBIC TEXHHYECKHE CHUCTEMBEI,
B KOTOPBIX HPOHUCXOOSAT MPOLECCHI
TEIIOMAacconpeodpa3oBaHHs.

Takum o0pa3om, BbIOOp H3
CYIIECTBYIOMIETO MHOKECTBA
pacuupenuii cereit Ilerpu Toi,
koTtopas Haubonee aJeKBaTHO
ONMCHIBAET CJIOKHYIO CHCTEMY
«IIaxTay, SBISETCS JOCTATOYHO
CIIO3KHOII 3aaueil.

CpaBHeHHE pa3IHYHBIX MO-
aupukaumii CIT no3somnno Beige-
JUTh T€ WX CBOHCTBA, KOTOPBIC
HEOOXOAUMBI JIISI OTIHCAHHS TOp-
HBIX IIPOLECCOB M IOJCHCTEM, U
paspaboTtare OOLIYI0O MOZENb IS
ONMCaHUs TEXHOJOTHYECKOH cxe-
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Mogens Mopernes Wogens

oTpaboTKK BCKPBITKMA 1 || percTBYHD

ropWaoHTOR NoAroTOEKM ek 3

rOpK30HTa ey ¥PQECHE

MMogene Mogens Moaens

NOATOT OBKM oTpaboTku — OefcTEYH

NaHenx naHenM wero 7] ypoBeHb
| rOpM30HTa

Mogens Mopene Mogens

noaroToeKK oTpaboTkk Apyca [ [AercTBYHWEN

Apyca — naHem 1 ypoBeHs

WModene O3 ‘ hMogens M3 | 0 ypoEeHE

Puc. 1. Cmpyxkmypa modeneil noocucinem i npoyeccos y2oivoi
waxmsl OISt NAHEIbHOU NOO20MOBKU WAXMHO20 NOJIA

MBI YroJpHOH maxTel. OCHOBHOMH
3agadeil mpH 3TOM OBLIO OTPa3HTh
B OIMHCAaHWH CTPYKTYPY U CBOMCT-
Ba TEXHOJIIOTHYECKHUX TPOIECCOB H
MOJICHCTEM.

Jexomnozuyun modenu

Y2O/IbHOU WIaXm bl

Jlnst Ipeo/IoJICHHS CIIOKHOCTH
B OMHMCaHWH Mporecca (QyHKIHO-
HHPOBAHHSA  YIOJBHOH  [IAXTHI
MPUMEHEH METOJ JNEKOMIIO3HIIHU
MOJICITH, CYTh KOTOPOTO 3aKTiova-
eTcs B CIEAYIOIIEM: Mpoleaypa
MOZIE/IMPOBAHUS pa3jieNisiercs Ha
HECKONIbKO YpOBHEH, IpHYeM Ha
KaXJI0M YpOBHE MHCIONB3YIOTCA
MOJICTH €O  CNEIHU()UICCKUMH
cBOHCTBAMH. YPOBEHb — TEXHOJIO-
rudeckas rmoacucreMa (0OBbekT
rOpHBIX paboT) CI0KHOH CUCTEMBI
«IIaxTay.

IIpu pazpaboTke MMHTALHOH-
HOW MOJENH YTOJBHOH IIaxThI
npunaT nogxoa ML um. A.A.
Cxouunckoro [14], B cooTBercT-
BHHM C KOTOPBIM TPOIIECC YTIE/I0-
OBIMH 1AXThI BO BPEMEHH paciia-
naetcs Ha 4-e ypoHA. [lexomrio-
3MLAS MOJAETH YTONBHOH Iax-
TBl JUIsl TIAHENBHOM MOATOTOBKH
HIAXTHOTO TMOJSi HAa MOJCHCTEMBI
- YpPOBHH [peiCTaBicHAa Ha
puc.l: 0 yposenv — OYUCTHBIE H
HOATOTOBUTENbHBIE paboTer, ]
Ypo6eHs - NEHCTBYIOMIAS TIaHENh
Ha TOPH30HTE CO BCEMH OYHMCTHBI-
MH M TIPUMBIKAIONMMH MOATOTO-
BUTEJIbHBIMU BBIpaOOTKAMHU (II0J-

rOTOBKa M 0oTpaboTka mnaHenu); 2
VpoGeHb- NEHUCTBYIONNA TOPU30HT
CO BCeMM MaHensaMu U 3ab0sMM
BBIPa0OTOK,  BOCIPOHM3BOAANINE
3aracsl YT, TOTOBBIE K BBIEMKE
(oTpadoTKa ropH30HTa); 3 yposets
— AeHcTBYIONIAs LIaXTa, O BCEMHU
ropu3oHTaMu M 3a00siMU BBIpabO-
TOK (BCKPBITHE M MOATOTOBKA HO-
BOI'O N'OPH30HTA).

Ha pasHbIX ypoBHAX MOJENH-
pytoTest (+) ¢ pa3sHOH CTENEHBIO
JeTanu3alMd  nOpouecchl.  Bee
MpOLIECCH JeNATCS Ha IBE Ipym-
Ibl: OCHOBHBIE (Tadi. 2) W BCIHO-
MorarteabHble (Tadn.3). Bcemomo-
raTeabHBIC MPOLECCHl paccMaTpH-
BAKOTCA KaK BO3MOJXKHbIE npeobpa-
30BaTeny ceDECTOMMOCTH OCHOB-

HBIX TPOLECCOB.

Ha 3 yposne mopennpyilorcs
paGoTbl Ha MOBEpXHOCTH. Jlng
pasHBIX  3a/la4  MCCIEOBaHMs
NpUMEHsIeTCS  pasHas  CTeleHb
JeTalu3alMKi OMHCAHUA IIpoLecca
na CII.

Mogenb KaxJIoro YpoBHS Jie-
JUTCS HAa (PPArMEHTBl — MOJYJIH,
COOTBETCTBYIOIIHE  MOJAETHpPYeE-
MBIM TIPOLIECCaM, H MPEICTABIAET
c000if HepapXUUYECKYIO CTPYKTYPY
onucanubix Ha s3bike CI1 mope-
neil (puc.l) nng na”ensHOH mopa-
TOTOBKH IIAXTHOTO ITOJISL.
Ocobennocmu mMooenuposanus

2opnbix npoyeccoe Ha CIT

B obmem crnyuae ropHeie
IIPOLECChl HMMEIT [AHCKPEeTHO —
HenpepelBHBIH  Xapakrep. s
YCHIIEHHS MOIEIHPYIOMHX BO3-
MOMKHOCTEH HCIONb3YyeM CMeHIaH-
uele CII (tabn. 1). [na mozenn-
pOBaHHS TOPHBIX NPOLECCOB H
noxcucreM Ha (0, I, 2, u 3 ypoenax
MPE/ICTABICHNHST HCIIOMB3YEM H3-
BECTHBIE  paCIIMpPEHHS  CeTeii,
HAeHTHQULIUpYOIIHEe WX KAk
KJIaCcC BPEMA3ABUCAMNIUX TTOTOKO-
BBIX CceTeil ¢ TPUOPUTETAMH W
MpeMKaTaMHd Ha Tepexojaax, WH-
rUOUTOPHBIMH JIyTaMH B JeTep-
MHHHPOBAHHOHN M CTOXaCTHYECKOM
nocraHoBkax [15, 16].

Ocobennoct Mojeneii - ce-
teil Iletpu no mpoueccam mnpea-
CTaBleHbI B Ta0. 4.

OCHOBHBIMH TOpPHBIMH IIPO-
1eccaMi B MOJICIH CUMTAIOTCS
OUHCTHBIE ¥ TIOATOTOBHTENBLHBIC
padoThl, TPAHCIIOPT H BEHTHJISALIHS

Tabnuua 2
YposeHb OuuncTHBIE ITox3emusblii Benomora- Bentunauus
TOATOTOBUTENL- | TPaHCHOPT TENbHBIN
Hble paboThI TPAHCIIOPT
0 o+ + & +
1 £ + -+ +
2 + + +
3 + + +
Tabnuma 3
VYpoeenb | DHepro- | [eraza- MonTax / Copepxanue u | Bogoor-
CHH6}KEHHE IHst JIEMOHTAX PEMOHT BbIpa- JINB
o0opynoBaHus DOTOK
0 + +
1 + + + + +
2 + + +
3 + + + +
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Tabnuua 4
Neni/n | Ilpouece Wnentudukauus cersto Iletpu
1. OuHCTHBIE, MOATOTOBHTEIbHbIE PA0OTHI. CroxacTHYecKas BpPeMsA3aBUCAILAA IOTOKOBas CETh C IIPH-
OpPHUTCTAMH Ha IEpexoJiax u HHFH6HTOprIMH AyramMu
2. IMonsemuwlii TpancmopT yris u nopoabl | CroxacTHueckas upetHast cenexkTuBHad CII ¢ unruburop-
(y4acTKOBBIH H MAarHCTPAJILHBIH) HBIMH JIyraMH, TaHM—ayTHas qucKpeTHo-HenpepbiBHas CIT
3. BenomorartenbHblii  TpaHcnopt rpy3oB M | Croxactudeckas uperHas cenexktuBHas CIT ¢ mHrudurop-
JI10J1eH (Y4aCTKOBBIH M MarHCTPalbHBIN). HBIMH JIyraMH, TaiiM—ayTHas JHcKpeTHo-Henpepbisuas CIT
4. Bentussiius (yuacTkoBas, o0lenaxtHas). [loTokoBbIe HenpepbIBHbIC CETH
A DueprocHabxenune (3ab0if, yuyactok, max- | CroxacTHueckas MOTOKOBAs HENpEpPbIBHAS CETh ¢ HHTHOU-
Ta) TOPHBIMH JyTaMH U IPHOPHTETAMH.
6. Jerazaius (3a00i, yyacTok, maxra) UYucnennas Bpemszapucauas CIT ¢ MHrUOMTOPHBIMH 1yra-
MH
7. Conepsxanue U peMOHT Bbipaborok (yuact- | CroxactHueckast uncieHnas BpemsizaBucsimas CIT ¢ unru-
KOBBIX, MAaTHCTPAJIBHBIX, 001IEIIAXTHBIX) OGHTOPHBIMH JTyraMu
8. MoHTax-1eMoHTaxK ouucTHOTO 00opyno- | UucineHnaa pemasasucamas CI1 ¢ uHruOuTOpHBEIMH TyTa-
BaHHA MH
9. BomooTnue (y4acTok, maxra) Yucnennas Bpems3sapucsmias CII ¢ MHTHOUTOPHBIMU TyTa-
MH

(tadn. 2), a Bce ocTainbHbIe - 00-
cayxuaromm  (tabn. 3). Oc-
HOBHBIE IpOLECcchl padoTaloT Ha
pesyabTar POU3BOICTBEHHOM
JeATEIbHOCTH IUAXThl — J00BIYH
IIOJIE3HOI'0 UCKOIMAaeMoro (¢ orpe-
JeNIEHHOI CTOMMOCTEIO).

OOBCTyKUBAIOIIHE MPOLECCHI
YUUTBIBAKOTCS B MOJIENH KaK Ipe-
o0OpazoBaTenu cebecTOMMOCTH
ocHOBHBIX mnpoueccoB [18]. Ilo-
ITOMY  JIeTanu3alusi  OTHCAHUSA
(GYHKIHOHHPOBAHHUS OCHOBHBIX H
00CTyKHMBAIOIHX TIPOIECCOB B
mojenu (Ha CIT) paznuuna.

Komnosuyus mooenei

Ilycts  {#s°} — MHOXKECTBO
BO3MOXKHBIX  TEXHOJIOTHYECKHX
CXeM BEJIEHHS] OYUCTHBIX U [OAr0-
TOBUTEJIbHBIX pabOT B COOTBETCT-
BUM C TOPHO-TCOJOTHUCCKHMH U
FOPHOTEXHHYECKHMH  YCIOBHSAMH
pazpabaTbiBaeMbIX ILUIACTOB, 15"}
— MHOECTBO BO3MOKHBIX CXeM
nposerpuBanua  3aboes, {1}
MHOXECTBO CXeM mpu3aboitHoro
TpamncropTa, {ts°’} — MHOXKECTBO
TEXHOJIOTHYECKHX CXeM 00CIyHKH-
BAIOIIMX IMpoueccoB (Tadm. 3),
NpSAMOE TPOU3BEICHHE ITHX MHO-
JKECTB JACT MHOKECTBO MoJelcH
0 yposus {M,} - BapHaHTOB KOM-
MO3HLHH:

we {Mp} — {1s°} x {ts"} x
{1s°°} x {tr"}.

Mopdusm w onpenenser mnpa-
BWJIO KOMIO3HIIMH Mojenu ()
Ypo6Hs B COOTBETCTBHH C TEXHO-
JOTHYECKOH CXEMOH yroJbHOH
LIAXTBL

[ycts {6} m {tr*} — muo-

KECTBO BO3MOJKHBIX TEXHOJOIH-
4eCKHX CX€M OCHOBHOTO M BCIIO-
MOTaTeIbHOr0 TpaHCIOpTa  yda-
CTKOBBIX BBHIpadDOTOK, OOBEIUHE-
HUE 3THX MHOKECTB JaeT COBO-
KyMHOCTb MOJENeH Y4acTKOBOIro
TpancnopTa {7R,}:
{TR,}={tr"} O {tr*}.

Awnanoruuno, {tm”} n {tm*}
— MHOKECTBO BO3MOJKHBIX TE€XHO-
JIOTHYECKUX CXEM OCHOBHOTO H
BCITOMOTaTeJIBHOTO  TpaHCHOpTa
MArHCTPaJIbHBIX BBIPADOTOK, 00B-
€IMHEHHE JTHX MHOYKECTB IaeT
COBOKYIIHOCTH MOJENeH Maruct-
pansHoro Tpauncrnopra {TR, }:

{TR,} ={tm”} U {tm"}.

Mogens [ yposua ectb KoMm-
no3uIMs Mojenen () ypogHs, Mo-
Aened ydyacTKOBOTO TpaHCHOpTa
({TR,}), Mmogenei cxeM MPOBETPH-
BaHus ydacTKoB ({p”)}) u Moaeneit
00CITy)KHBAIOLINX MPOLIECCOB Ia-
Hemn ({IN"°)).

Mopodusm p onpenensier mpa-
BWJIO KOMIO3MUMH Moaend [
Vpo6HsA B COOTBETCTBHH C TEXHO-

JIOTHYECKOH CXeMOH  yrojbHOit
HIAXTHI:
P My} = {TR} x {ip"} x {IN"}
x My}

Mopens 2 yposHa SIBIsETCS
KOMITO3ULIHMEN Mozeneil [ yposHs,
MOJICJICH MarHcTpajlbHOrO TpaHC-
nopra ({TR,}), ™mojenei cxem
MPOBETPHBAHUS TOpPH30HTA ({1p°})
H  Mojeneil  oOcCIyXHBaOIIUX
nporeccos Ha ropusonte ({1G”’}).

Mopdusm g onpenensier npa-
BIJIO KOMIIO3HIIMH Mojenu 2
YPOGHA B COOTBETCTBHH C TEXHO-

JIOTHYECKOH cXeMoH

IIaxThl:

YIONbHOH

q. {Mg}—)
{TR,} x {tp°} x {tG*} x {M,}.

Mopaens 3 yposus sBAsercs
KOMIO3UIKMEH Monenei 2 yposns,
MOJIeTIeH CXeM TIJIABHOTO TpPaHC-
nopra (B TOM 4HWCJE TPAaHCIOPTA
OKOJIOCTBOJILHOTO ABOPA, MOZAETEH
(DYHKIHOHMPOBAHUS CKUITOBOTO M
KJEThEBOTO MOaBeMOB, {TR,}),
Mojieneil CXeM TpPOBETPHUBAHUSA
waxtel ({1p"“}) u monenei obcmy-
KHMBAIOIKMX  IpPoOLEccoB  0OmIe-
maxTHOro xapakrtepa ({t0”’}), B
TOM uHciae paboThl HA MOBEPXHO-
CTH.

Mopdusm g onpenenser mnpa-
BWJIO KOMIIO3UIIHM Mojaenu 3
VPOBHA B COOTBETCTBUU C TEXHO-
JIOTHYECKOH CXeMOH  yrojbHOH
MIaXTHI:

g {Ms3}— {TR,} x {(p"} x
{10} % {My}.

Mop¢usmel w, p, ¢, g onpe-
OEeNAI0T [paBHia KOMIIO3ULHH
mojaeneit i-co yposmus (i=0,...,3).
[TokaskeM, UTO OHH MPEACTABISIOT
cofoil n-ku MoOp(HU3MOB BHJA!
(f1,.eer fn) — KOMIIO3HIMH MOphU3-
MOB H [IPOEKIHI COMHOKHUTEIIEH.

3anumieM MoJeNb i-20 YPOGHsL
B Buge: M=/[ . X,, I — nexotopoe
MHOKECTBO HMHAEKCOB, a X
MHO3KECTBO MOJIeNel I-e0 TeXHO-
JIOTHYECKOTO TIpolecca, COMHO-
JKHTENb MPSAMOTO TPOH3BEIEHHS.

Hns  MHOKMTENEH HpsiMoro
TMPOMU3BEJICHHST CYLIECTBYET Ce-
MeHCTBO mpoekuui 7o X; x X5 x
... x X, > X,. MuoxecrtBo M u
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ceMelcTBO mnpoexkuuil obnanaror
YHHBEPCATBHBIM CBOHCTBOM: MM
noboro cemeiictBa  MOpQpHU3IMOB
fi: M— X; cymecTByeT 0O{HO3HAY-
HO oOmpefeleHHoe OoToOpaxeHne
h: M— X; x X; x ... x X, ut0 f;
= h°r, iel. Mopduzm h obo3Ha-
YalOT B BHAE #-KH MOpP(QH3MOB
Buaa (f1,..., fn ).

VcxomHoe OMUCAaHHE CETH
Iletpu naer ee marpuua HMHIH-
neHTtHocTH. Kawxawlii  anemeHT
mHoxects {TR}, {tp}, {tO} n
{M,} sBnseTCA CBA3HBIM Oprpa-
oM, a 3IeMeHTbl MHOXKECTB (M},
{M,}, {M;} MOxkHO paccMaTpuBaTh
KaK HECBA3HBIH rpady, cocToAmMiM
H3 HECKONBKHX KOMIIOHEHTOB
CBA3HOCTH, TIPHYEM KKIBIH KOM-
MOHEHT TpeNCcTaBIseTcsl CBOEH
MaTpuled  MHUMAGHTHOCTH  A;
(i=1...k), a obmas maTpuua HH-
LIUAEHTHOCTH KOMIIO3HIIUM MOJe-
seit (cBsI3HBIX rpapoOB) MMEET KBa-

31/1Ill/[al'0}{aﬂthI0 6.]10‘1}{}1[0
CprKTypy:
4 0 . 0
0 4, .. 0
A= 2
fi==0 o 4

CHHTEe3 MoJeau YTOJBHOM
waxTE

Mopgenu 1, 2 wu 3 yposueil
CHHTE3HUPYIOTCS Ha OCHOBE THIIO-
BbIX MOZIyJIeH, KaKIblH M3 KOTO-
PBIX MOKET OBITH TPEJCTAaBICH B
BHJIE MHOTOMOMIOCHOTO rpada.
Mogenu 1, 2 u 3 ypogHeii ONNACHI-
BAIOTCA CI0KHOH cerbio Ilerpu ¢
HepapXHYeCcKol CTPYKTYypOil, KO-
Topas rpaduyecKn TMpeacTaBiIeHa
IBYMS THUNAMH IO3UIMHA: IIpo-
CTBIMH (COOTBETCTBYET OOIIENpH-
HSTOMY TPE/ICTABIEHHIO) U TO3H-
uuAMH — JyOnepamu  (JBOiHOI
KpyT, puc. 2). Kaxnomy nybnepy
COOTBETCTBYET TEXHOJIOTHUECKHIT
npolecc, KOTOPBIA 3aJaeTcs Ioa-
cereto Iletpu. IlpeoGpazosanue
CIOKHOM  MepapXH4ecKoil ceTH
NPOMCXOJAUT B J(Ba JTama: 3aMe-
uieHue ayosnepa u ysna (mepexona
— cBa3ku) [15]. Cuntes mopmenu
OCYILECTBIACTCA IMYTEM 3amMerie-
HUS TIOMIOCOB (Y3II0B), OpHEHTa-
LU AyT YKa3bIBaeT Ha Hampasie-
HHE JBHJKEHHSA MaTepHabHbIX
MOTOKOB W TOCIEIOBATEIBHOCTD

Puc. 2. IIpumep cunmesa modenu

BBIMOJIHEHHS ~ TEXHOJOTHYECKHX
npoueccos (omepanuii). Onucan-
HBIH TIO/IXO/1 TO3BOJISAET (PopMaiH-
30BaTh M peanu3oBaTh reHepa-
uuo /, 2 u 3 yposHeil MOJENH
yronsHOH  maxtel. Hanpumep,
MOjie/Ib JICHCTBYIOMIEH YKIOHHOH
MaHeIH TOJy4YeHa B pe3ysbTare
CHHTE3a CIeAYIOLUX Mojenei
(puc. 2): P, - monroTroBka spyca
YKJIOHHOH manenu, P,— oTpadoTka
Apyca, P;— OCHOBHOH y4aCTKOBBIH
TPAaHCIOPT, P, — BCIOMOrareib-
HBIH Y4aCcTKOBBIA TpaHcnopt, Ps—
MOJIe)Ib BEHTHIISILHH Y4acTKa, Pgs—
MOJieH  OOCIYKMBAIOMIMX TIPO-
L[ECCOB.
@opmyna cemu lHempu

IIporpammupoBanue ceTu
[TeTpu BBI3BIBACT HEOOXOIHMMOCTH
TpaHCIALMH ee CTPYKTYphl (rpa-
(uyeckoro oOpaza) Ha anropuT-
Muueckue sA3blkH. CrocoOsl pe-
HIEHUS  Ha3BaHHOW mNpPoOIEMBI
OTIPEJICISIIOT PA3IMYHBIC BapHaH-
Thl CHMBOJHYECKOrO OMHCAHHSA
CeTH.

Ilpennaraercsa onmucanue ceTu
ITeTtpn oOCyIIECTBAATH OTHOLIE-
HUAMHU. Fcnoap3yeM OTHOIICHHA
JJIEMEHTOB CEeTH, BBEJIEHHBIE AN
cereil — npoueccoB B paborax [5,
71.

CornacHo OMpeeIeHHIo CeTH
Ilerpu P={P,, P,,... ,P,} — MHO-
JKECTBO MO3ULHKH (ycnoBuii), T={t;
,...ly}) — MHOMXKECTBO IIEPEX00B
(cobbiThit). OnpenenuM MoHsATHUE
peanu3aun yclOBUS KakK IMOsBIIe-
HUE MapKepa B COOTBETCTBYIOLIEH
nosuuuu, Px T =F n T xP = H,
F u H - (QyHKIMH BXOJHBIX H
BEIXOJHBIX HHUUAECHUUH ((yHK-
[HOHAIBHBIX OTHOILEHHI) d7e-
MeHTOB MHOkecTB P u 7. Komn-

KPETH3HpPYEeM BXOIHBIE M BBIXOJ-
HblIE OTHOILIEHHWS, 3aTaHHbIE Ha
mHoOxkecTBax Px T'u T xP.

[Tycts Li — orHOmeHue
«CIIEICTBHA», YCIOBHE P; peanu-
3yeTcA paHblle, YeM IEepexoa f;
i HaoOopoT. MHBIMH clioBamH,
peanu3auus ycioBHs P; mpexauie-
CTBYET peajJlM3allil Iiepexona f;
(puc. 3). Co — OTHOIIEHHE «ma-
paienu3Ma», peannsalus mnepe-
X0Ja f; IPHBOJUT K OJHOBPEMEH-
HOH peanusauuy yclosui { P;, Py
(puc. 3). Con — OTHOLIEHHE «KOH-
KYPEHIIHI», MPOH3BOJIbHAS HEO-
HOBpPEMEHHAs peaTH3alus YCIo-
Buit { P;, P;} uinm cobbitHid { t;, t;}
MPUBOANUT K pealH3aLMH Mepexo-
Ia f; WK yCIoBUsl P TONBKO TO-
r7a, KOTJa YCIOBHS MIH COOBITHS
yke peannzoBaHbl (puc. 3). Al —
OTHOLLIEHNE «aJIbTEPHATHUBBIY,
peanuzanys ycaoBus P; IpUBOIUT
K pealH3alliH Tepexoia 4 W Hc-
KIIOYEHHIO pPealn3alii mepexoia
ty (puc. 3), TO ecTb peannzyercs
nepexon ¢; mudo t;. [lokaxem, 4To
otnomenus Co, Al, Con monHo-
CTBIO OTIPEICISAIOTCS Yepe3 OTHO-
meHue Li.

OueBuaHO, OMHApHBIE OTHO-
menus BxonHoe Li < Px T, BbI-
xonuoe Lic TxP,Al < Px T, Co
c T xP, Beixoguoe Con < T xP,
BxoaHoe Con — Px T aBnsoTcs
cootBercTBHAMU. Taxxke Al ompe-
JeJIsIeT CedeHHe 110 P; OTHOLIEHHS
Li ¢ Px T, to ectb AlP; )=
{te T/(Pf-, t) € Li}, Co onpenens-
€T CEYeHHe I f; OTHOUIeHHs Li C
T xP, 10 ectb Co(t) = {peP /[ t;
P ) elLi}. Ornomenue Con < T xP
CUMMETPHYHO OTHOIIEHHIO Al, TO
ects Con=Al" , ornomenne Con
c Px T cHMMMETpPHYHO OTHOIIE-
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uuo Co, 10 ects Con=Co”. Ta-
KHM oOpa3zoM, otHoweHus Co, A/,
Con ompepensioTca uyepe3 OTHO-
meHue Li (BXOJIHOE H BBIXOIHOE).

COBOKYITHOCTh CEYEHHil OT-
Houienus Li oOpasyer jnBa ¢ak-
Top — MHOXKectBa P/Li m T/Li —
BXOAHOE U BBIXOAHOE. Omucan-
HBIC OTHOLICHHS TPEJCTABIAIOT
c000if KOHEYHBIE MHOMKECTBA (15
kaxxgoi cetu). Koneunoe muoxe-
CTBO MOXKHO TPEJCTABUTH B BHJIC
MaTpHll, KOTOphIE COOTBETCTBYIOT
MaTpHULaM BXOJIHBIX H BBIXOJHBIX
uHupaenund F u H. VX nenyne-
BbI€ JJEMEHTHl  YKa3bIBAlOT HA
COBOKYITHOCTh 3JIEMCHTOB, TpE/-
CTABIAIOIIMX cO00H  BXOJHOE
(BBIXOHOE)  (PAKTOP—MHOMKECTBO
MHOecTBa P(T) 10 OTHOILEHHUIO
Li. OTHOLIEHHS MOKHO 331aBaTh C
noMopto cetu Iletpu - opueHTH-
poBanHoro rpada c IByMs THNA-
MH BepwuH (P u T), nyra, Ha-
NpaBieHHas U3 BEpPIIMHBL P; K f;
unu HaodopoT, o3Havaer P; Li ¢; (¢
Li P;). Takum 0o0Opa3oM, OTHOIIIE-
uusg Co, Con, u Al BBeneHbl 1
TOTO, YTOOBI COKPAaTHUTh CHMBOJIH-
YyecKoe Omucanue - (popMymy ce-
T [lerpu. CooTBeTcTBEHHO, (op-
myna CII ogHO3HauHO ompenensieT
MaTpHIBl BXOMHBIX M BBIXOIHBIX
HHIMJICHIIUN, 3aJaHie KOTOPBIX

HEOoOXOAHMO Ul  TNPOBEIACHHSA
HMHTAIHOHHOTO YKCTIEPHMEHTA.

Certs Iletpu — Moaeb paboTHL
ourcTHOTO 3abo0s [15] 3amaercs
hopmynoii:

_f] :p]Lf t] CO {pg,pg, p(j}; ngl- tg
Lipy: {ps P2, s} ContsLipsLi
ts Co {p7 ps, Prot; psAl {10, ts};
t; Co { ps. po}; { P7 Ps. P10} Con
tsLip; LitsCofp;s pis) ContyCo

{pis. pat Contyy, prolit;Co{
Pio P12t tioLip;.
CrenuanbHbli  CHUMBON  <()»

COEHHSET Pa3jIndHbIe BETBH CETH

ITletpn npu onmcanuu (IIpHU3HAK

npogomxenus).  Koadduumenrt,

CTOSAIIMH PATOM C OTHOLICHUEM ,

yKa3bIBaeT Ha KPaTHOCTh AYT (ec-

JIH OH OTCYTCTBYET, TO KPaTHOCTh

pasHa |). CrenuanbHas nporpam-

Ma CTPOMT MATpHIbl BXOJHBIX H

BBIXO/IHBIX MHI[HACHIHHA B TTAMSTH

OBM wu 3anuceiBaeT GopMylILy BO

BHEIIHIOK HaMATh A7 JajlbHeMH-

uiero ucnoab3oBanus [15, 16].

dopMansHOE  OTpEJIENeHHIE

METO0JIOTHH MOJICTIHPOBAHHS

M={{A,N},I} MOXHO YTOYHHUTE,

n00aBuB B KauecTBe (POPMaILHOIO

A3bIKAa OMHMCaHus TpaduuecKoi

HoTtauuu N Qopmyny M, nony-

yum: M={{A,N, M}, I}, tne M —

dopmyna CII, ¢popmanbHbIi A3bIK
onHcaHusl TpauuecKod HOTAIMH

CIIMCOK JIMTEPATYPBI

>
Fj O’ Con:
Puc. 3. Omnowenus u ux epaget

Mmozeneil; N — rpaduyeckuil A3bIK
IIpeJCTaBICHHUs MOEeH.

B kauecTBe MHCTPYMEHTAIb-
HOTO cpejcTBa / ONMUCaHHOH Me-
Tojmonoruu pazpaboTaHa cucTema
MMHUTALHOHHOTO MOJEJIMPOBAHMUS,
[IpeIHa3HaYCHHAas Ul aBTOMAaTH-
3allMM HAYYHBIX MCCIEOBaHUI MO
KOHCTPYHpPOBaHUIO M 000CHOBa-
HHIO MPEATNPOEKTHBIX PEUICHHH 1O
MOJEpPHH3aUMH (PEKOHCTPYKIINH)
TOPHOTO TPOU3BOJICTBA YTOIBHOM
maxtel [17, 18]. B kauectBe ma-
TeMaTH4YeCcKoro obecrnedeHus cuc-
TEMBl HCIIONB3YETCH Hepapxuue-
CKas MOZe/b YIOJbHOH IIaXThl Ha
cerax llerpu.

1. I'puneko H.K., Apxunoe H.A. IloBbllleHHE TEXHUYECKOIO YPOBHS YrONbHOH HNPOMBIIIIEHHOCTH.-M.:

Henpa, 1991. 222 c.

2. Anghepos M.B. PazpaboTka alropuTMOB KOMILIEKCHOI'O aHA/IM3a AEATEIbHOCTH YTO/IbHbBIX IIPEAIPUATHH ¢
NPUMEHEHUEM METO/la HEeHpPOHHBIX ceTeil: ABToped. AUC.... KaHJ. TexH. Hayk.- Kemeporo: MucTuTyT Yris u

yranexumuu Co PAH. 2004. 21 c.

3. Jlununckuii JI.B., Cemenkun E.C. CTpyKTypHas ajantauus HeHpOHHOH CeTH METOJ0M T'€HEeTHYeCKOro
nporpaMMupoBanus// Beicokne TexHonoruu, GyHAaMEHTaIbHbIE U NMPUKIAAHBIE UCCIIEN0BaHHs, oOpa3oBaHue:
C6. mayu. Tp. 2 Mexa. H-tip. koud. «Fccnenopanue, pa3paboTka U NPHMEHEHHE BBICOKUX TEXHOJOTHH B MPO-
MbIIUIeHHOCTHY. (7-12 suBaps 2006r., Cankt-Iletepdypr). —CII6: U3a. nonurtexn. yu-ra. 2006. T.4. C. 39-40.

4. Mypama T. Cetu lletpu: cBoiictBa, ananus, npunoxenus// Tpyast TUMOP. 1989. 1.77. Ne4. C. 41-85.

5. Tame A.A., Oouykuii C.A. Wepapxusa u napanienusm B cerax llerpu// ABromaruka M TeleMeXaHHUKa.

1982. Ne9. C. 83-88.

6. [Muine E.H., Jlazapes B.I'. CuHTE3 yIpaBIAIOIIUX aBTOMAaTOB.- M.: DHeproatomusaat, 1989. 328 c.
7. Komos B.E. Cern Ilerpu.-M.: Hayxka, 1984. 158 c.
8. Pozenbmom JI.A. Cetu [lerpu// 3. AH CCCP. Texunueckas xknbepueruxa. 1983. Ne5. C.12-40.

9. ITummepcon Joc. Teopus cereii [letpu u mogenupoBanue cucreM. -M.: Mup, 1984, 264 c.

10. l'unn A. BBeaenue B TeOpHI0 KOHEUHBIX aBTOMaTOB.- M.: Hayka, 1966. 325 c.

11. Komog B.E. Anrebpa perynspnsix cereii// Kudbepnernka. 1980. Ne5. C.10-18.

12. Jleckun A.JI., Manvyes I1.4., Cnupudornoe A.M. Cetn lletpu B MOIEeTUPOBAHUH W yNpaBleHHH. - JL.:

Hayxka, 1989.

13. Hazapemos B.M., Kyawba A.B. Vcnonp3oBanue MmoauduuupoBaHubiX cete [leTpu ais MMHTallMOHHO-
ro MOJIETMPOBaHHs THOKOT0 aBTOMATH3UPOBAHHOTO MPou3BoCcTBa // TIpo6aeMbl co3nanus THOKHX aBTOMATH3H-
poBaHHBIX Mpou3BOJACTB. -M.: Hayka.1987. C.56-62.



90 B.B. Kprokosa

14. I'punsbko H K., Yemunos M.H., Ocunosa T.B. UmuTauuoHHas MoJeNb MAXThl KAK HHCTPYMEHT I pa3-
pabOTKH IIPOrHO3a HAYYHO-TEXHMYECKOI 0 Iporpecca pu noa3eMHol qooeiue yrias // ¥Yrons. 1991, Nel. C.16-22.

15. Kpiokosa B.B. IlpuHuunbsl (popManuzaldd M MOIEIMPOBaHHS YroJbHOH MaxTel Ha ceTsax Ilerpu.//
Bectn. Ky3I'TVY. 1999, Nel. C. 74-78.

16. Kpiokoea B.B. UHTepakTHBHasA NpoOIeMHO-OPHEHTUPOBAHHAA CHCTEMa WMHTAIIMOHHOTO MOJETHpOBa-
HMs YroyibHOH axtel // TopHelil uH}. —anai. 0w, 2004. Nel. C. 160-165.

17. Kproxosa B.B. Matemarnyeckoe MOJCIHPOBAHNE H OLICHKA d(PPEKTHBHOCTH TEXHOJIOTHYECKHX pEIle-
HUIl YyronbHOH maxThl // BeicoKHe TeXHOMOTHH, (DYHIAMEHTANbHBIE W TMPHUKIIATHBIE UCCIEIOBAaHUS , 0Opa3oBa-
Hue. T.4: C6. Hayu. tp. 2 Mexn. H-1ip. koH(. «Mcenenoranne, pa3paboTka ¥ MPUMEHEHHE BEICOKMX TEXHOIOTHT
B MPOMBINUIEHHOCTH». (7-12 suBaps 2006 r., Cankr-Iletep6ypr). —CII16: U3a-Bo nonaurexH. yu-ta. 2006. C. 32-

33.

18. Kproxosa B.B. MeToqon0rus UMUTAIMOHHOTO MOJICIIMPOBAHMsI YroNbHOM 1axTel Ha ceTax [letpu // C6
Hayd4. Tp. IO Matep. H-Np. koH(. «HayuHble HccemoBaHUS M UX NpaKTHUecKoe npuMeHeHne. CoBpeMeHHoe co-
CcTOsSHHE W ITyTH pa3BUTUA». (1-15 okTsa0psa 2005 r., Ogecca). Onecca: Yepnomopse. 2005. T 7. C. 47-49.

L] ABTOp CTaTbH:
Kprokosa
Banenruna BanentnHoBHA
- KaHJl. TEXH. HayK, J101l. Ka(. BEIYHC-
JUTEILHON TeXHUKH U MH(POPMALHOH-
HBIX TEXHOJIOT Ui

VJIK 517.946(075.8)

B.T. IIpecaep, A.C. Mouceenko, I'.I'. CTekoJIbIIHKOB

MOJAEJUPOBAHHUE TEIIJIOBOI'O PEZKUMA I'A300TCACBIBAIOIIETIO
BEHTHUJIATOPA IIPHU PABPYILEHUH NOJIUIUITHUKOB HA BAJIY

1. llocmanosxa 3adayu

Ilpn KOMOMHMPOBAHHOM MPOBETPUBAHWH CETH
TOPHBIX BBIPAOOTOK TOA3EMHEBIX YTOJBHBIX MIAXT He-
pe3 MOBEPXHOCTHBII Ia300TCACHIBAIOIINI BEHTHISITOD
MPOKAYMBAETCS METAHOBO3IYIIHAS CMECh, KOHIICH-
Tpanus KOTOPOH HaXOUTCS B JMANa30HE BOCIIaMe-
HeHusa 7-10 %. Ha maxtax Kysbacca nmpumenstorcs
ra300TCachlBAlONINE BEHTHIATOPHI, BBIITyCKaeMBble
000 «ApTéMOBCKHII MAlIMHOCTPOUTENLHBIH 3aBOJ
BEHTIIPOM», BIII'-7M u VBIIT'-15. U xotg, co-
FJIACHO MH(OPMALMU 3aBO/IA-TIPOU3BOAUTENS, BEHTH-
JATOPBI ATUX MApOK OCHAIEHBI TEMIOBOH 3aIMTOM,
olecneunBalomel UX OTKIIOYEHHE MPH HAarpeBaHUH
MOIIUITHHKOB BBIIIE HOPMBI, BCE K€ BOIPOC O BO3-
MOJKHOCTH BOCTUIAMEHEHUSI METAHOBO3IYINHON cMecH
B aBapUIHOI CHTYAIHH OCTAETCS! OTKPBITHIM.
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Jeurarens 0

[Toaumumaukn
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Ban

ITpu pa3pyluIeHHH OTHOTO M3 ABYX MOAUIHITHHKOB
HIH cpa3y ODOMX BCJIEICTBHE IOBBIIMICHHS TPEHHS
MEXy HIeHKOH Bajla W MPOAYKTAMH pPa3pylICHUs
MOJNIUIHUKA 00pa3yercss HCTOYHHMK TeIa, pazorpe-
Baroniui Ban. BHOCHMOE HCTOYHHKOM TEILIO B Teue-
HHUE OIpeJenEHHOrO Mepuoja, BIOCIEACTBHH pacipe-
Jensercs Mo JJIWHE BCEro Baja, B TOM YHCIE H TIO
Yy4acTKy Baja, [IPOXOJALIETro Yepe3 KOpPIyC BEHTHIIs-
TOpa, pa3orpeBas U Bajl, H KOpIyc. YYHUTBIBas BBICO-
KyI0 TeMIepaTtypy pa3orpeBa B MeECT€ YCTaHOBKU
noamunHUKoR Ha Bany (1350 °C), B aBa paza npe-
BLIIIAIOIIEH TeMIEpaTypy BOCIJIAMEHEHHS MeTaHa
(650 °C), HeoOXOIUMBI UCCIEIOBAHUS BOZHUKAIOLIE-
ro TEILUIOBOIO PEXHMa Ul OTBETAa HA BONPOC O BO3-
MOKHOCTH BOCTJITAMEHEHHH METaHOBO3IYIIHON cMe-
CH.
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Puc. 1. Cucmema «ﬂeueameﬂb = 2a300mcacwearowmi BEHMUJIAMOP »



