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B cucTeMHOM 11aHe cTpOUTENBbHO-TEXHOIOTHYecKas mpou3BoacTBeHHass cuctema (CTIIC):

MO’KET OBITh pa3dWTa Ha MOJCHCTEMBI, KOTOpPbIE, B CBOIO OuY€pelb, MOAPA3AEISIOTCT Ha
MOJICUCTEMBI 00Jiee HU3KOTO YPOBHS HEpAPXUH;

B3aUMOJCHCTBYET C BHEIIHEH CpEeNOW 4Yepe3 BXOAHBIC, BBIXOJHBIE, YIPABIIOIIUE
napameTpHl;

UMEET COBOKYIHOCTh LeNIeBbIX (YHKIMH (Kak Uil BCEH CHUCTEMBI B IEJIOM, TaK W JUIs
OT/CTBHBIX €€ MOJICHCTEM).

Cnoxunocts u3yuenus CTIIC cBsa3aHa ¢ MHOrooOpasueM MapaMeTpoOB M CIOXHOCTBIO HX
B3aUMOJICUCTBHS, PaOOTON OTHENBHBIX arperatoB B pPa3MYHBIX pEXHUMaX, HaJUYHEM B CHCTEME
oOpaTHBIX CBsI3eH; MaTepUallbHbIE TIOTOKM B CHUCTEME SIBISIIOTCS MHOTOKOMIIOHEHTHBIMH H
NPEJCTAaBISAIOT COOOW CIIOKHBIE TETEPOTEHHBIE IMPOLECCH, B KOTOPBIX MPOUCXOMAT XHMHUYECKUE
peakimy, ¢a3oBble Mepexoasl U T.I. Kpome TOro, cka3blBaeTcs BIUSHHE BO3MYIICHHH, KaK Ha
BXOJIHbIC MapameTpbl (HanmpuMep, K3MEHEHUE MapaMeTPOB ChIPbs (MACCOBBIN PAcX0/l, KOHICHTPAIHS,
BJIQ)KHOCTB, IUCIIEPCHBIN COCTaB) M YHEPrOHOCUTENeH (aBlieHHEe U TeMIiepaTypa napa, HanpsKeHHe U
yacToTa TOKa M T.J.)), TaK M BHyTpeHHHE (0TKa3 0OOpYyIOBaHHMS OT SKCIUIyaTallid M IPOY.).
@OynkimonupoBanne 1oo0HbIXx CTIIC ocymecTBisieTcss B y3KOM JMara3oHe M3MEHEHHS psia
TEXHOJIOTUYECKHX MapaMeTPOB MO XMMHUYECKOMY COCTaBYy, BIAKHOCTH, TeMIlEpaType, COOTHOUICHUIO
KOMIIOHEHTOB.

B ycnoBusiX peIHOYHOM YKOHOMHKH TEPEX0J OT TUIAHUPOBAHUS M3TOTOBJICHUS MAPTUU H3ETHHA
K HX TPOU3BOJCTBY IIOJI ONpEAENCHHBI 3aka3 TpeOyeT THOKOCTH TPOM3BOJCTBA, OBICTPOM
nepeHana ki MoJi pa3HOOOpa3HbId aCCOPTUMEHT MPOAYKIMHU, YTO elle OOJIBIIEC YCIOKHIET CTPYKTYPY
CTIIC.

B crpykryprom miane B CTIIC M0KHO BBIIEINUTS !

OCHOBHOE TIPOM3BOJCTBO, KOTOPOMY COOTBETCTBYIOT MaTepUalIbHbIE W JHEPTreTHYECKHe
MOTOKH T10 BBIYCKY TMPOIYKIIHMH CTPOUTEIFHOTO Ha3HAYCHMUS,

BCIIOMOTATEeJIbHOE IMPOU3BOJCTBO (T.€. WHKCHEPHBIC CETH), KOTOPOMY COOTBETCTBYIOT
MaTepHaIbHbIC ¥ YHEPTETUYECKUE MMOTOKHU, CHOCOOCTBYIONIME PEIICHHIO OCHOBHO# 3amaun (Hanpumep,
TUAPABIMYECKUE, TEIUIOBBIE M Jp. cXeMbl). [loTokopacmpeseseHHe ONUCHIBACTCS COBOKYITHOCTHIO
HEJIMHEHHBIX anreOpanvyecKux ypaBHCHHW Ha OCHOBE IMEPBOTO M BTOPOTO 3akoHOB Kupxrodda u
peanu3yercsi HTepalnoHHbIMU MeTo1amu [1 - 4];

MeTauioo0pabdaThIBaroIIee MPOU3BOJCTBO, T/e JABMKEHHE MOy (padpHKaToB MO ONeparysM
OCYIIECTBIISIETCS. B COOTBETCTBHM C MapUIPYTHBIMH TEXHOJOTHUSMH Ha OCHOBE KOMIUIEKTOBOYHBIX
BEJOMOCTEH, YJENbHBIX pAacXoIOB CBIPbS, MAaTEPHAJOB, KOMIUICKTYIOIINX, JHEPTOHOCHUTEIECH,
TPYIOBBIX pecypcoB, oOopynoBaHusi (mpumep - mepepaboTKa apMaTypHOH CTalM Ha 3aBOJIE
Kene300eTOHHBIX — m3fenuii). OnmcaHue MOJOOHBIX  MPOIECCOB  BO3MOXHO € MOMOIIBIO
BHYTPH3aBOJICKOTO OIEPATUBHOTO IUIAHUPOBAHUS B  BHAE TaOJIMI] W LHUKJIOTPAaMM, MaTPUYHBIX
METOJ/IOB, METOJOB ceTeBoro IwianupoBanus u ympasieHus (CITY) u UMHTAIMOHHBIX MOJEJICH.
WudopmarmonHas mojjaepxka ocyiiectsisercs makeramu TimeLine, Microsoft Projekt u op.

MarepuansHeiM 1 dHepreTudeckiuM notokam CTIIC cooTBETCTBYIOT HH(POPMAIIMOHHBIE TIOTOKH.
B cooTBeTCTBUHU € pPETIaMEHTUPOBAHHOCTHIO CTAAMH pa3pabOTKH TMEPBOHAYAIBHBIM CHHTE3 CXEMBI
CTIIC mpou3BOIUTCS HA CTAIMU ICKU3HOTO MPOESKTHPOBAHUS B CIIETYIOIIEM TTOPSIIKE:

BBIOOP CXEMBI IPOU3BOJICTBA, PEKUMaA pabOThI IPEANPUATHS;

noxGop cocrapa cMecH (Ha 1M°) U €ro SKCIIepHUMEHTAIbHAS IPOBEPKA;

pacuer TOTPEOHOCTH MPENNpPHUATUS B CBHIPHEBBIX pecypcax sl BBINOJIHEHHS TPOTPAMMBI
BBINyCKa (C y4eTOM MOTEPh HAa TEXHOJOTHYECKUX TIepeienax);



BBIOOp OCHOBHOTO TEXHOJOTHYECKOTO OOOPYJOBAHUS M €ro KOJMYECTBA, PYKOBOJCTBYSCH
KatajoraMu 0O0OpyAOBaHUs, COOOpaXEHHSAMH HAISKHOCTH; TEXHHUKO-dKOHOMHYECKas NpopadoTKa
aJIbTEPHATUBHBIX BaPHAHTOB;

(dbopMupoBaHHE CTPYKTYPHOI CXEMBI TEXHOJIOTUIECKOTO TPOIIECCa;

pacyeT NOTPEOHBIX IHEPTETHIECKUX PECYPCOB (IIEKTPOIHEPTHS, AP, CKATHIN BO3AYX U T.]1.)

Coznanne CTIIC ocymiecTBiasieTcss TMOCJIENOBATEIbHO, HAa OCHOBE aHajlIW3a W CHUHTE3a.
[ToBepouHBIli pacueT MpEAINoaraeT BBIMOJHEHWE MAaTEPUANBHBIX W HHEPTETHUECKHX pPAacyeTOB Ha
OCHOBE OaJaHCOBBIX ypPaBHEHH, OCHOBBIBASCh HAa OIpPENEICHHOW CXeMe M KOHCTPYKTHUBHBIX
napameTpax. Ecii B TPOEKTHPOBOYHOM pacueTe OCYIIECTBIISIETCS BBHIOOp OJHOTO W3 pEIlCHHH U3
MHOYKECTBa JOIMyCTUMBIX, TO TIPU TOBEPOYHOM pacuere CUCTeMa YpaBHEHHMH 3aMKHYTA, IOJIydaeTcs
OJIHO pelleHue. BrlenpuBeieHHbIE pacyeThl BRINOIHAIOTCS B npeanooxenuu, uro CTIIC pabortaer
B KBasuHemnpephiBHOM pexunme. B geiictButensHocT CTIIC ¢GyHKIMOHMpPYET B JIUCKPETHO-
HeTIpephIBHOM pekume. Tak, HampuMep, racHiIbHBIN peakTop, MpeccoBoe 000pyaoBaHUE pabOTalOT B
HETIPEPHIBHOM pEeXHMME, a aBTOKJIAaB - B mepuoandeckoMm. CremayeT OTMETHTh, 4TO (HPOPMHUpPOBAHHE
nuHamMuueckux pexxumoB paboTel CTIIC cBsizaHo €O 3HAaHMEM KHHETHUECKHUX 3aBUCHUMOCTEH TI10
pacTBOpeHUI0, KpucTaywusanuu, 1uddy3ud u T.1., pa3padboTkoil 0a3bl JaHHBIX M0 MaTEMaTHUYECKUM
MOJIEJISIM TUTOBBIX arperaToB M MPOIECCOB M IOKAa HE MOTYT OBbITh peajM30BaHbl B IOJDKHON Mepe.
Pacuer MarepHaibHBIX U SHEPTETHYECKUX IMOTOKOB JJISI CTAIHIOHAPHOTO PEKUMa SBISIETCS KITFOUYEBBIM
AJIEMEHTOM B MPOEKTUPOBAHUM TPEANPHUSITHHA TIO BBIMYCKY INTYYHBIX CTPOUTENBHBIX H3ICIHNA M
MPOM3BOINTCS TIOCIIE CUHTE3a TeXHOJIoTHueckoi cxembl. OcodenHocTrio cuaTe3a CTIIC sBasercs TOT
¢axT, yTO OONBIIMHCTBO ONEPATOPOB B CXEME JIEHCTBYIOT B MEPUOINIECKOM PEXKHME, IPUUEM OJIUH W3
OJIOKOB SIBJISIETCS IMMUTHPYIOMIAM. Y Bsi3Ka pabOThI BceX OJIOKOB, T.€. HX paboTa B KBa3WHETIPEPHIBHOM
peXnMe, MPOU3BOJUTCS 32 CYET BBEICHHUS B CXEMY MPOMEKYTOUHBIX OYHKEPOB, MapasuiebHbIX BETBEH
U T.1. OCOOEHHOCTBIO CXEMbI TaKXe SBIAECTCS HAIMYUE 3aMKHYTBIX OOpaTHBIX KOHTYpPOB, BBEICHHE
KOTOPhIX OOBIYHO cBsi3aHo ¢ moBbleHneM KIIJI cuctembl (oucronb3oBaHHE MaTepHAIBHBIX U
IHEPTeTHYECKUX TOTEePhb) M IKOJOTUYECKOW Oe3omacHOCTH mpoekta. OJHAKO MOJ00HBIE KOHTYPHI
NPUBOAST K BO3HUKHOBEHHIO 3aMKHYTBIX MOJCHCTEM anreOpandecKux ypaBHeHHHA. KOHCTpYKTHBHO
OpraHu3aiys rnepeMenieHus: MmarepuaibHeix ToTokoB B CTIIC ocymiecTisieTcs: pa3nuyHBIMU BUIAMHU
KOHBEHEpOB M DJIEBaTOpPOB, THUAPO- M IHEBMOTPYOONpPOBOJAaMH, TPAHCIIOPTHBIMU TEIICKKAMH,
KpaHaMH, aBTOTPAHCIIOPTOM H T.1I.

ITpu npoektupoBanmu CTIIC cTyaeHTH YacTO WCIBITHIBAIOT 3aTPyAHEHHS B pa3zpaboTke
anropurMma pacuera. [IppauHamMu 31ech MOTYT OBITh:

HeTpaBWJIbHAS TOCTAHOBKA 3a/1a4H JIJISI yCTAHOBJICHHS TTOJMHOYKECTBA CBOOOIHBIX, pACUETHBIX,
pErJaMeHTHPOBAHHBIX TapaMeTpPOB, B pPE3yJIbTaTe€ DJTOTO IIOJydyaeTcss HECOBMECTHMAsi CHCTeMa
YPaBHECHHUY;

HAJIMYME B CXEME pacyeTa 3aMKHYTBIX IOJICUCTEM, JJISl PEHICHUs KOTOPHIX HE00XOJUMO
NPUMEHEHUE YHCIICHHBIX METO/IOB,;

HeTIPaBUJIbHBIN BHIOOP /JIsl pacdyeTa TUIIOB MaTepUATbHBIX 0aJIAaHCOBBIX COOTHOIICHHI.

Kaxnerit Bug CTIIC Tpebyer 3agaHusi MOJMHOXKECTBa OTPAHMYEHUM HA MaTepHaJbHbIE U
HHEPreTUYECKHUEe TOTOKH H, CJIEJAO0BATENHbHO, CBOET0 HWHIWBHIYaIbHOTO pacdera. ABTOMATHU3AIMS
pacuera MaTepUaTbHO-IHEPTETUYECKUX MOTOKOB SIBISIETCS BAXKHBIM KOMIIOHEHTOM IPOEKTHPOBAHHSA,
OJIHAKO TIPU 3TOM HEOOXOIMMO HE TOJIbKO (OpManan3oBaTh CXE€My, HO M MPEIJIOKUTH TUIIOBBIC
MOJIXOABl K €€ peanu3alud. Tak, B OCHOBE MAaTeMaTHYeCKOTO OIMUCAHUS TOJOOHBIX CHCTEM
UCTIONIB3YIOTCS.  MAaTPUYHO-TOTOJIOTHYECKUE METOJbl. MaTpU4yHble METOJAbl pacdera MpeaiaraioT
JUIIB “ paboTOoCIOCOOHOE” pEelIeHue, HO He onTuMalibHOe. OHAKO OHU UMEIOT U Psi/i IPEUMYLLIECTB!

TaKWe MOJENH TMO3BOJIIIOT, (OpMaTU3ysl MpPOIECC pacdyera MaTepHANIbHBIX M TETUIOBBIX
MOTOKOB, BHEIPUTH CPEJCTBA ABTOMATU3AIMY BBIYUCICHHH,

MO3BOJIIIOT OBICTPO TMPOAHATM3UPOBATh CHUCTEMY MPH PA3JIUUHBIX TPAHWUYHBIX YCIOBHAX M
[0Jly4yaTh OTBETUTh Ha BOHpOC: A 4TO, €ciH...”; OCOOEHHO 3TO BaXXHO Ul IPOU3BOJCTB C
W3MEHAIOLIEHCS 3arpy3KOH;

BO3MOKHO TIOCTPOHTBH CHUCTEMY €XXKETHEBHOTO KOHTPOJSI U KOPPEKTUPOBKU TEXHOJIOTHUECKUX
MOTOKOB, y4eTa MPOyKIUH, CHIPbEBBIX U Jp. TIOTEPH;

SABIISTIOTCSL HEOOXOTUMBIM 3JIEMEHTOM K ()OPMUPOBAHHIO OTITUMH3AIIMOHHBIX MO/IENIEH;



B COBOKYITHOCTH C MH(POPMAIIMOHHBIMU M (PMHAHCOBBIMU TOTOKAMHU IMO3BOJIIIOT pa3padoTaTh
Mozeins yrpasienus: CTIIC.

B npoMBINUICHHOCTH JIsl pacdeTa TEXHOJIOTHYECKHX MIOTOKOB UCIIOIB3YIOTCS TAKHE MAKEThI, KaK
Trace Mode, Sigmafile, DATACON, Production Balance, ARPM, IPM+ u np. OnHako ux amamnrtaius
JUISL pEIIeHUs] 3a1a4 B 00JaCTH CTPOMTENIBHBIX TEXHOJIOTHI U CBSI3aHHBIC C 3TUM OOJIBILINE BPEMECHHBIC
3aTpaThl, 3HAYMTENIbHAS CTOMMOCTH 3aTPYIHSIOT INUPOKOE BHEAPEHHE OSTHX IIAKETOB B Pa3/Ieiibl
KypCOBOTO W JUIUIOMHOTO IPOCKTUPOBAHMS JUIi CTYJICHTOB CTPOUTEIBHBIX By30B. Hamn ombIT
MOKAa3bIBAaeT, YTO B y4eOHOM Mpolecce IS ITHX IeJeil MOTYT OBITh MCTIOJBb30BaHbI OOIINE MAKEThI
THUIA 3JCKTPOHHOM Tabymibl Microsoft Excel u maremaruueckoro makera MathCAD [5], Tem Ooee,
YTO ITU MAKEThI CTYJACHTHI OCBAWBAIOT B X0JI€ M3yUCHHsI KYPCOB KOMITBIOTEPHBIX U MH()OPMAIIMOHHBIX
TEXHOJIOTH.

MaremaTiuueckoe MOJICITMPOBaHIE MaTepHAIbHBIX U dHepreTrdeckux notokoB CTIIC Bimovaer B
ce0s1 (MOMUMO ypaBHEHMI MaTepUAbHBIX U YHEPTETHYCCKUX OalaHCOB) TOTOJIOTHYECKOE OTMCAHUE
KOH(HUTYpaIK TEXHOJIOTUIECKOI CXEMBbI, B OCHOBE KOTOPOTO HaXOJUTCs MmoHstue rpada [6].
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