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YK 674.093:658.52.011.56

KOMILIEKC ITPOTPAMM JJISI PACKPOSI BPEBEH
HA THBKHUX ABTOMATU3UPOBAHHbIX
JJECOIMWIbHbIX JIMHUWAX

. H. UBaAHKUH, Kanp. TexH. Hayk — ADXaHrenbCKnii rocyAapCTBEHHbINA TEXHMYECKNIA yHUBEPCUTET

[ToBbicHTb 3)PEKTUBHOCTL COBPEMEH-
HOIO  JIECOMMJILHOTO [POW3BOJCTBA
BO3MOMKHO TOJIBKO [MYTEM MPOBEIECHUS
€ro BCECTOPOHHEH KOMILIEKCHOM aBTo-
MaTH3alMKl C HMCIOJIb30BAHMEM [Iepe-
JIOBBIX JOCTH/KEHUH HAyKH, TEXHUKH U
TEXHOJIOTHH.

AHanu3 pasBUTHs JIECONMIIBHOrO
MPOM3BOJICTBA [OKA3bIBACT, UTO rMOKKE
ABTOMATH3UPOBAHHBIE JIECOMUIIbHbIC
anuuu (FAJIJT) HawaydwuM o6pasom
YIOBIETBOPAIOT TPeOOBAHUSAM BbICO-
KOM TPOM3BOAMTENILHOCTH, PECypcoc-
Bepeskenus, peaoT npodnembl obec-
[eYeHns KOHKYPEHTOCIOCOOHOCTH MK~
JIONPOYKLHMK HA MHPOBOM pBIHKE, MX
npuMeHeHne 00yCIOBINBAET BbICOKYIO
peHTabebHOCTh MPOU3BOACTBA M €ro
s extBHOCTE. OHM [MO3BOJIAIOT U3~
fexarb Hea(h(PEeKTUBHOIO pPacxonoBa-
HHUS PeCYpPCOB BCEX BHMJIOB.

B ApXxaHresbCKOM rocyapcTBEHHOM
TEXHHYECKOM YHHMBEPCUTETE aBTOPOM
CTaTbu [POBOASATCS — IOJ PYKOBOA-
ctBom 1pod. Id.ITpoxopreBa — mc-
ciejoBanis no 000CHOBAHHMIO THIIOB,
napamMeTpoB U PeKMMOB paboThl 0C-
HoBHbIX 2nmeMenToB IAJIL

[AJIJT — 370 ynpaBasemas cpe/iCTBa-
MU BBIUMCIMTENbHOW TEXHMKH COBO-
KYIHOCTb (ppe3epHOro, J€CONMUILHOro
M BCIIOMOIaTelbHOro 000pyLOBaHMs,
OCYILIECTBISAIONAs KOMITIEKC TeXHOJIO-
FMUYECKKMX, KOHTPOJIBHBIX M TPAHCIIOP-
THPOBOYHBIX OMepalui Juist MoJyye-
HUS — B YCJIOBUSX MOCTYTIJIEHHS MTHJIO-
BOUHBIX OpEBEH C pasHbIMU pa3MEpHO-
KaueCTBEHHBIMM XapaKTEPUCTUKAMH —
rnujomarepuanos TpedyemMol HOMEHK-
JaTypbl M KOJIMYECTBA C MUHUMAaJIbHBI-
MU 3aTpaTaMil ChIPbS, SHEPIUM, MaTe-
puanoB ¥ TPYHOBBIX pecypcos. Oco-
oennocts [AJIJI B TOM, YTO [UIAHbI U
PEXKMMbI PACKpPOs MUIOBOUYHOTO CBIPbA
MOT'YT U3MEHSATBCS U OCYLIECTBIIATECA
B aBTOMaTH3MPOBAaHHOM peKuMe (C or-
paHMUEHHBIM yyacTHeM yesoseka) [1].
Onun u3 BapuantoB I'AJIJI cxemaru-
YecKM NpeacTaBieH Ha puc. 1.

[Tpn cospanuu IAJIJT Bo3HHKAET He-
06X0AUMOCTb B pa3zpaboTke oNTHMAallb-

HBIX T[OCTAaBOB (TEXHOJOrMYECKHX
CXEM pacruIOBKH OpéBeH) ¢ ydETOM
reOMeTPUUYECKUX XapaKTepUCTUK IH-
JTOBOYHMKA, TEXHUYECKHUX BO3MOXKHOC-
Tei JIeCONMIBHOro 000pyaoBaHUs U
obopynoBaHus Uit COPTUPOBKU MU0~
Marepua’sosB 1o pa3mMepam, pasMepHOro
cocrapa Opé&BeH, MOCTYIMAOIIMUX CO
CKJIa/1a ChIpbst Ha JI€CONMUIBHBIN MMOTOK.
31eck UMeeTcs U oOpaTHas 3ajada: 1o
pazpaboTaHHBIM ONTHMANbHBIM CX€-
MaM pacruioBKy OpEBeH MOXKHO OIpe-
J1enuTh TpeOoBaHMA K JIECOMUIBHOMY
06opyI0BaHHIo, a Takxke K 0bopynosa-
HUKO JIIS CKJIAJOB CBIpbS W IUJOMAaTe-
pHaJIoB.

J17151 pereHus rnepeurclieHHbIX 3a1a4
Ob11 pa3zpaboTaH KOMIUIEKC NpOrpaMM.
OTMETHM: B HUX MOBEPXHOCTb OpeBHa
MpEACTABISIIOT HabopoM TakuWx yce-
YEHHBIX KOHYCOB, YTO BbICOTA KaXKA0Ir0
113 HUX paBHA BeJIMYMHE wiara no Anu-
He OpeBHa. Takoi MOAXOA MO3BOJAET
3HAUUTEbHO YNPOCTUTb MaTeMaTH-
YECKYyl0 MOJelb M B TO XK€ BpeMs
y4ecTb OCHOBHbIE (DAKTOpBI, BIIHAO-
11{H€ Ha BBIXOJ NWJIOMATEepUaIOB.

[Tporpamma s pacyéra ocTaBoB

BEJIMUMH BBIXOJA MHJIONPOLYKUHH
(puc. 2) npenHa3HadeHa yis Mccie/10-
BaHMS BIMAHUS Pa3IMUHBIX (aKTOpOB
Ha cocTaBnstoue Oananca pacxoja
JpeBECHHBI, CO31aHUs anbOOMOB U Ga3
JaHHBIX MOCTABOB I OpEéBeH C pas-
JAMYHBIMH F€OMETPUYECKUMHU NapameT-
pamu. Kpome TOro, Moayiu, pazpado-
TaHHbIE U OTJIAXKEHHBIE MPH €€ HanKca-
HUW, B JajibHellleM HCIOIb3YITCS
U COCTABJEHMSA MPOrpamMM Jpyroro
HaszHaueHus. [Iporpamma mnosBojser
y4YECTh BIHAHHE — HA COCTABIAIOLINE
HanaHca pacxozia APEBECHHBI — Cle/y-
fomux (GakTopoB: crocoba packpos
(BpasBan uiau ¢ OpycoBKO#t); nocrasa;
IMaMeTpa, ITHHBI K KPUBU3HBI OPEBHA;
KOOPIMHATBl TOYKH MaKCHMMajibHOM
KpUBH3HBI (TIPOLONBHYIO OChb OpeBHA
npeacTaBIAlOT KyOuueckoil mnapabo-
70i); cOera GpesHa (cOer MOXKeT 3a/a-
BaThCs [0J1b30BATEIEM WIIM PACCUUTBI-
BATHLCS CaMOW MPOTpaMMOM C yu€TOM
BEpLIMHHOrO AnameTpa 6peBHa); noka-
3aress TOYHOCTH COPTHPOBKHM OpE€BeH
10 pasmMepaM nepejl pacuIOBKOM; -
pUHBL [POMKIIA HA MEPBOM M BTOPOM
npoxojax, INpu obpe3ke M TOPLOBKE;

Puc. 1. Cxema ru6Koii aBTOMaTU3UPOBAHHOM NECONUIbHOW JINHUU!

1 — OKOPOUHbIN CTaHOK; 2, 4, 6, 8 — CKaHWpyloLlee YCTPOUCTBO; 3 - dpesepHO-NEeHTOHHOMNWIIb-
HbIll CTAHOK; 5 — hpesepHO-KPYrnonubHbIA CTaHOK; 7 — dbpesepHO-06peaHoit CTaHok; 9— Top-
LLOBOYHbIV CTaHOK; 70— cucTema ynpasneHus nuHuen
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T‘ PAGHES SO AR DR R R BN TR DY PDLYRETHH [V R VLT M DER S B U U DR T | e ;_}‘ HporpaM Md CYUTBLIBAET IMOCTABA U3
| [ Cnocod packpos Mapanerpe! Gpesra ' npeaBapUTeIbHO CO31aHHOM Oa3bl JaH-
WV Bpycosopaseanswbii | Ouaverp 211w Oowma (6540t Kpuewows (038 % Maxkpueuana HbIX (pHc. 4) U ¢ y4€TOM napamMeTpoB
[7 PaseaneHeiit Iv Céer paccwmeisaerca Céer sanaserca erowe [047  pune OpesHa u 960py}10BaH”ﬂ FAJUT BriGu-
paeT Takou nocras, NPUMEHEHHE KOTO-
MNapameTpel Nepeoro NocTasa pOFO O6€CH€‘IHB&CT JOCTHIKEHHUE MaAK-
WupuHa nponuaa |40 mm CreweHue ocu 6pesta |0 MM Npunyck He pacnunosxy [0 mm CUMaJIbHO BO3MOKHOI'O BbIXOHa IMUJIO-
) matepuanoB (06bEMHOrO, CTOMMOCT-
T OAWMHB! AOCOK, MM, HEYMHEA © UEHTPE NOCTEBa HOT'O WK cneunquaunonnoro).
[50v] [5 ~] [5 ~] o el A B IR B I B Y I S B T B Jlnst Kakaoro 4YETHOrO JuameTpa
NpeaBapUTEILHO COCTABNAIOT TAOIHULLY
Mpouue napamerpel ¢ BO3MOKHBIMHU rnoctaBamu. CTOUMOCTB
WupmHa nponuna y 06PESHOrD CTaHKE E-Ei rra [V MoaHeil nepetop wipuH GoKoBbIX A0COK [IOFOHHOI0 MeTpa 10COK onpenenéHHo-
o . ro ceyenus (6e3 yuéra copta) u Tpedye-
WupuHa NponuAa Y TOPUOBONHOrD CTaHKa 4.0 MM [V fonyckaetca 06300 A0COK Min anuHa gocku, M (1.5 mMas Cl'lCLlH(I.)]/lKaLlHH TaK)Ke CUMTBHIBAIOT-
5 - CA M3 NPEABAPUTETIbHO CO3IIaHHOI71 Tab-
43MEPBI MMADMAETEPUANOE NO e .

v 244054-80 \p 26002-83 War no aauHe 6peeHa, MM ‘wm / : CrapT pacueTta JIMLIBI 6&31:[ AAHHBIX (pMC.US).
Oco6eHHOCTBIO IaHHON MPOrpaMMEl
MNapameTpe! BTOPOro NOCTasa SABJISIETCS TO, YTO OHA I103BOJIAET IMPO-
Wupura nponuna [F MM CreweHue ocu 6pyca mm MNpunyck Ha pacNUAOBKY 0 mm BOJMWTHL aHaJIu3 Cpa3y ﬂByx TaGJ’]Mu
B MocTaBoB: Ajs Oudxaifiiero 4&THOro
[V Onrum. cMewerue ocu Gpyca War creweHus, MM }1 ﬂ”aMeTpa U 60nbmer0 CMEXHOTO.
T OAWMHE! ADCOK, 1M, HAYMHARA C UEHTPa NOCTEEa Ha”P”MeP’ eciin BCpLUHHHin;I AMaMeTp
FLEIBE I E A E I Er b oF 53] OpeBHa HaXOMUTCS B Juanaszone ot 15
- S 0o 16,9 cM, TO paccUMTBHIBAIOTCS MOC-
i TaBa U3 TabnuL 1yis anaMeTpos 16 u 18
Puc. 2. PaGoyee OKHO NporpaMmsl ANS pacyéTa NOCTaBoOB cM. COOTBETCTBEHHO WA APYTUX JHa-
CMeILLeHHs TPOJI0JIbHON ocH OpesHa FE0F 121590 i s oo mraany s FoU ] s NS AR RO =] E3"

OTHOCHTEJIBHO OCH 1OCTaBa Ha MepBoM
¥ BTOPOM IPOXOA@X; CMELIEHHs LEeHT-
pa nosist 10MycKa TOJIMHBI TH0MaTe-
puanoB (Mpumnycka Ha paclUIOBKY);
['OCTa Ha pa3mepbl MUI0MaTEPHAIOB.

[Ipy 3agaHHBIX MCXOAHBIX [daHHBIX
peliaeTcs 3ajada IoJjyueHus obpes-
HBIX TMHJIOMATepHaIOB C ONpeleIeHHU-
eM UX 00bEMHOrO BbIXOAA. BenuunHbl
IIUPUHBI TONyYaeMbIX JOCOK MOMKHO
paccUMTHIBATH M0 M3BECTHBIM (hopmy-
naMm [2] Teopuu packpost MUJIOBOYHOTO
CBIpBsl (C OKpyrieHHeM 1o Onuxkaiilue-
ro CTaHAaPTHOrO 3HAYCHUs) WIIM Ompe-
nensaTs MetooM nepebopa [3, 4], uto
0coOeHHO aKTyalnbHO U1l OpéBeH ¢
KpuBK3HOU. OCODEHHOCTBIO MpOrpam-
MBI SIBJIIETCSl BO3MOKHOCTh ONTUMU3a-
KK (C 3a1aHHOM BeIMYMHOM 1ara) 0o-
KOBOTO CMelleHus kpusoro Opyca (B
CTOPOHY BOTHYTOCTH) C LEJNBIO J0C-
THYb MAaKCUMaJbHOTO OOBEMHOIO Bbl-
Xojia MUJoMaTepuassoB MpH 3agaHHOM
MOCTaBe.

Jns co3laHus CHUCTEM YTpaBieHHMs
TEXHOJIOrMYEeCKUM 000pyn0oBaHMEM,
BLIOMPAIOIIMX — C HCIO/JIb30BaHUEM
IMoayueHHOH MH(pOpMALMK O XapakTe-
pUCTHKAX TOCTYNAIOWIEro Ha pacriu-
JIOBKY ChIpbsi — ONTHMAJBHYIO CXEMY
packpost ¥ NAOLIMX KOMaHIbl Ha Y-
paBiieHne Mo3uuuoHepamMmu (ppesepHbIX
¥ MUJIBHBIX MOayJIeH, Oblia paszpaboTa-
Ha mporpaMmma BelOOpa ONTHMAaNbHbBIX
nocrasoB st TAJII (puc. 3).

MNapamerpel GpesHa
KpusuzHa, %

[1.02

Duamerp, v OauHa, v
[187 4543
Céer

vV PaccuurbiBaerca

[ 3anaerca, cMim

Max KpUBUZHS B TOUKE { 052 AAKHBI

War no anune 6pesra |10 MM

Mapamerpbl N0CTaES NEPEOro NPOXOAS

WupuHa nponuna, MM {4

Cmewenue ocu Gpeera, v |0

Mpunyck Ha pacnunoeky, mm |0

F—

Yuycno nun

%

MapameTpbl NOCTaBa ETOPOro NPOXOAS

WwpmrHa nponuna, M F;

—

Mpunyck Ha pacnunoeky, tm |0

T

CmeweHue ocu 6pyca, Mm

Yucno nun

[ Tonbko HeYeTHsIE NOCTaBa

MapameTpel B6IBOAA PESYNLTITOB
Tun ebixoaa

r

v OfemHem

" DémemHbIi CNEUMPUK BUMOHHBIA

-

"~ CToMmMocTHBIN

" CTOMMOCTHBIN CNELMPUK BUMOHHBIN

Munomarepuant no FOCT 24454-80
[ Munomarepuanst no FOCT 26002-83

<l

"~ BelBECTU pE3YNBTATEI NO ECEM MOCTIEEM

<l

Honycraetca 06300 AOCOK

<l

MNonHeilt nepetop WHpUH GOKOBLIX AOCOK

<l

OATUMUEHPOBETE CMEWEHUE 0CU GpYca

War eveweHus, Mm FST

MNpoune napameTpol

mMpMHa nponuna y 06983H0r0 CT3HKE, MM

—

WripKHa NPONKUAE Y TOPLOBOYHOrO CTEHK3, MM
0

MuHumManoHan A0NYCKaemMaa ANUHE AOCKK, M

Crapr pacueta

Puc. 3. PaGouyee OKHO nporpamMmmbl BbiGOpa onTUManbkHbiX noctasos ana FAJUT
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Num | 7811 ]| 7812 | 1813 | 1614 | Tei5 [ T821 | 722 [ 1823 | TB24 | 1825 | TB2 6 | TB2 7 | TB2 8
[i] 100 19 19 19 19 2 32 32 2 19 19 19 19
2 125 19 19 18 19 2 2 32 2 19 19 19 19
3 100 19 19 13 19 40 40 40 40 19 19 i 0
4 125 19 19 19 19 40 40 40 4 19 19 0 0
5 100 19 19 19 19 50 50 50 18 19 0 0 0
[ 125 19 1 19 1e 0 60 13 19 19 19 0 0
7 150 19 19 0 0 &0 €0 19 19 13 13 0 0
8 125 19 19 19 19 75 19 19 19 19 12 19 0
g 125 22 2 2 2 k7] 2 32 2 2 2 2 0
10 175 2 2 0 0 k7] 2 7, 2 2 2 2 0
1 100 2 2 2 2 40 40 40 40 2 2 0 0
12 125 22 2 2 2 40 40 40 2 2 2 2 0
13 150 2 2 0 0 40 40 40 2 2 2 2 0
14 100 2 2 2 22 50 50 50 2 2 (i i} 0
15 125 2 2 2 2 50 50 0 2 22 0 0 0
16 150 2 2 0 0 50 50 50 2 2 i 0 0
17 100 22 2 2 22 0 60 2 2 2 22 0 0
18 125 2 2 2 2 80 60 2 2 2 2 0 0
19 150 2 2 2 2 80 €0 2 2 2 2 0 0
20 100 2 2 2 2 75 75 2 2 0 0 0 i

Puc. 4. ®parmMeHT Ta6nuubl 6a3bl aHHbLIX NOCTABOB ANA AUaMeTpa 6péBeH 22 cm

meTpoe: ot 17,0 1o 18,9 cm — paccuu-
THIBAIOTCS MOCTABA U3 TAOMMLL IS 1K~
ametpos 18 1 20 cM; o1 19 10 20,9 cm
— 13 Tabnui i quametpos 20 u 22 cm
1 T.J. DT0 00YCMOBJIECHO TEM, YTO MpPH
HEKOTOPBIX COYETAHMSIX I1apaMeTpoB
OpeBHa (Hanpumep, AMameTpa, JIHHbI,
KPUBH3HBI M KOOPAMHATBLI MAaKCHMallb-
HOM kpuBH3HBI) U napametpon ['AJIJI
(HarpuMep, YKclia MW, WHPUHBL PO~
[MJ1a U JIp.) ONTUMAJIbHBIM MOXKET OKa-
3aThCs [10CTaB U3 TabnuUbl LI 60Ib-
LIEro CMEKHOro auamerpa. Hpyrumu
c0BaMH, pa3mep 30HbI 3 HEKTHBHOIO
[pUMEHEHHS! TOTO MM MHOTO MOCTaBa
MOJKET MPEeBBILIATh 2 CM.

[1pu BKIIOYEHUH NPOrpaMMBbl B CHC-
temy ynpasieHus [AJIJI ona moxer
MCIIO/b30BaTbLCSl B KAYeCTBE MOJLYJIS,
KOTOPBIii MoJIydaeT JaHHbIE OT YCTPO¥i-
cTBa ONpeneeHHs BeTUUYHH Tapamer-
poB OpéBeH (3/1eCh BO3MOXKHO MCIOJb-
30BaHKME APXUTEKTYPbl KIMEHT-CepBe-
pa) 1 BelpabaTbIBAET KOMaH/bI Ha MO-
3ULIMOHUPOBAHUE (PPE3EPHBIX U THJIb-
HeIX Moaynei. IlporpaMmy MOXHO
aJIarTHPOBaTh 1s M000H KOHKPETHOM
['AJUI nyTém COOTBETCTBYIOLIErO Ha-
nosiHeHus 6a3 JaHHBIX MOCTABOB.

JanbHeimuM 3Tarnom padboTsl 1Mo co-

BEPILIEHCTBOBAHMIO MPOrpaMMBbl SABJIs-
ercsl obecrieyeHrne BO3MOKHOCTH OCY-
LLECTBJEHNs B Hell aHaliM3a BHYTPEH-
HUMX TTOPOKOB JIPEBECHHbI, YTO [103BO-
JINT TPOM3BOJMTL BBIOOP ONTHUMAaJIb-
HBIX TMOCTABOB I0 KPUTEPUIO MAKCH-
MaJIbHOTO L€HHOCTHOrO BBIXOAA MUJIO-
MarepuasioB (O3HadyaloleMy Mojyde-
HHE TMHIOMaTepuasoB COPTOB M ceve-
HUil, UMEIOWNX HAHOOBIIYIO LIEHY).
OjHako 7 MpaKTHUECKOH peanusa-
UM JaHHOrO dTarna HeoOXoaUMO HallK-
ype CreuralbHbIX YCTPOHCTB (TOMOT-
padoB) s CKAHUPOBAHUS BHYTPEHHE-
ro CTPOEHUSA JAPEBECHHBI.

Croumocts ['AJIJI mocratouHo Be-
nuka, a 3GdeKT UX UCNoIL30BaHHs BO
MHOTOM OIlpejeseTcs cTaanen npoex-
TUPOBAHMSI, YTO 3aCTABJISIET OLIEHNUBATh
ONTUMAJIbHOCTh HaMJIEHHOTO IPOEKT-
HOro pelIeHust [0 €ro pealu3aluy.
[TonHas © BCECTOPOHHAA OLEHKa
TAJIJ] Ha Bcex ararnax eé pa3paboTKu
HEBO3MOKHA 6€3 MOCTPOeHUs KOMIIBIO-
TepHOM Mozxenu (yHKIHOHUPOBAHHUS
[TAJIJT KaK CJIOMKHOM CUCTEMBI U Mocie-
JIYIOLIEro OMNpeIe/IEeHNs BbIXOMAHBIX Xa-
paKTepUCTHK ITOM MOJEH NpU BapbH-
pOBaHMH BeJIMYMH €€ BXONHBIX Mapa-
METpPOB B LWIMPOKMX AuanasoHax. Mo-

AenupoBaHue ABIAETCS  Cpea-

Puc. 5. ®parmeHT Tabnuubl 6a3bl AaHHBIX C
uHpopmMaumen o0 Ce4eHUsAX [OCOoK

N [ T8 [ wB cB | TERM
1 16 75 36 1
2 19 75 4275 0
3 2 75 4395 1
4 bl 75 5625 1
5 2 75 72 1
6 40 75 9 1
7 44 75 99 1
8 50 75 1125 1
3 60 75 135 1
10 75 75 16,875 1
1 16 100 48 1
12 19 100 57 0
13 2 100 85 1
14 25 100 75 1
15 2 100 96 1
16 40 100 12 1
17 44 100 132 1
18 50 100 15 1
19 €0 100 18 1
20 75 100 25 1
21 100 100 30 1
22 16 125 6 1

CTBOM, TO3BOJIAIOIIMM 0€3 Karu-
TaJbHBIX 3aTpatr PeluTh npodie-
MBI co3faHMst  IPPEKTUBHBIX
CIOKHBIX cHcTeM [5].
HeobocHoBaHHEIH BBIOOP cove-
TaHMl BEJIUYMH IapaMeTpoB pac-
MUIMBAEMOTO ChIPbS, THUIIOB 0060-
PYIOBaHMsl, €ro XapakTepUCTHK U
pEKMMOB pabOThl MOKET MPUBEC-
TH K 3HAYHTEJbHOMY CHWIKEHHIO
s¢pexrusroct TAJUI u neco-
[IMJILHOTO TIPEANPUATHS B LETOM.
Jlns MojenrpoBaHus Mpolecca
packpos Gpésen Ha TAJIJT Obina
paszpaboTrana nporpamma (puc. 6),
KOTOpast reHepupyeT MOJENHt 6pé-
BEH CO ClyyallHbIMH pa3MepaMu

reoMeTpUYecKUX MapameTpoB (Bep-
LIHHHOTO JMaMeTpa, MTUHBI, KPUBH3-
HBl M JIp.) U C YUETOM XapaKTEepPHUCTHK
koHkperHo#t [AJII (uncna nmun na nep-
BOM W BTOPOM MPOXOJIE, IIMPHUHBI MPO-
[uaa v p.) MMUTUPYET MPoLecc pack-
posi GpEBEH Ha IUJIOMaTepHualbl, ONTH-
MH3UPYS UX BbIXOJ (0OBEMHbIH, CTOU-
MOCTHBIM WM Crieln(pUKALMOHHbIN).
Pesynbrarsl pacuéra BHOCAT B 0asy
JaHHBIX (pUC. 7) ¥ B AajibHENIIEM MOA-
BEPraloT CTaTUCTHYECKOH 0OpaboTke.

OcoOEeHHOCTBIO MPOrpaMMbl BJIAET-
CA BO3MOXKHOCTB KaK ONTHUMM3aLuH (C
3a/laHHON BEJIMYMHOMN Iara) 60KOBOro
cMerieHust S kpusoro 6pyca (B cTopo-
HY BOPHYTOCTH) C LIEJIBIO IOCTHYbL MaK-
CHMaJjibHO BO3MOXKHOTO OOBEMHOIO
BBIXO/1a MUJIOMATEePHUaNoB, Tak U pacué-
Ta aHaJOrn4HOro (cybonTHMaIbHOIO)
snauenus S no Gopmyse npod. B.INTy-
pyuiesa [6]:

S=f+Etgzon—E;b—,
8 4

rne f — crpena nporuba 6pyca;

R - paauyc KpuBM3HBI Opyca
(R = 17/8f);

o, — yroJj HakjoHa pebpa npamo-
ro Gpyca k ero ocu (tgo =
(B-b)/2));

B,b — wupHHa COOTBETCTBEHHO
Gosbllel M MeHblIeil rac-
TH MUJIOMaTepHana;
| — nauna Opyca.

[Iporpamma MOZAENMPOBAHUS TPO-
uecca packpost 6pésen Ha TAJIT - 5¢-
(GeKTUBHBIH MHCTPYMEHT /IS pelIeHNUs
LENoro psijia HayuHbIX M TMPOM3BOM-
CTBEHHBIX 3a1a4 JIeCOIMMUJICHUA. OHa
MO3BOJSET  MPOAHANMU3MPOBaTh U
yuecTh BIMSHHE MHOTHUX (B TOM 4YHKCJIe
cily4yaiHbiX) (aKTOpoOB Ha BBIXOJ MH-
JIOMaTepUaIoB.

OCHOBHOE Ha3HAYE€HHE MPOrpaMMbl
— MOJy4YeHHE HOBBIX HayuHO-NPaKTH-
YECKMX pe3yNbTaToB U pa3paboTka pe-
KoMeHaLuit Ha ux ocHose. Ilepeunc-
M HEKOTOpbIE U3 BO3MOXHBIX 3a/a4,
KOTOpBIE OHA MO3BOJIAET PellaTh:

— COCTaBJIEHHE IJIAHOB PacKpos IH-
JIOBOYHOTO CBIPbs ¢ YUETOM UMEHOLIHX-
Csl 3aKa30B;

— NpOrHO3MpOBaHME M pa3paboTka
MEpOTIPUSATHIT 110 NOBBILIEHUIO BBIXOIA
MUJI0MAaTepHaoB;

— KOHTpOJIb pabOThl JIECOMUIIBHOTO
texa (Mo AaHHBIM CO CKala CbIpbs
OCYLIECTBJISIETCS. MOAENIMPOBAHKE MPO-
Lecca pacruiIoBKH MUMeroluxcs Opé-
BEH, U pacu&THbIE Pe3y/bTaThl CPABHHU-
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MMeeTcs: BapUaHT KIMEHT-Cep-
BEPHOT0 MOCTPOCHHUS Tpelblay-
e nporpaMMel: [porpamMmma-
KITMEHT UMHUTHpYeT paboty oOme-
PHMBAIOLLErO yCTPOMCTBA, MOAEIH-
pysi BEIMYMHLI MapameTpoB pac-
nujMBaeMoro OpeBHa u nepesasas
9TH pgaHHbele ro certd Ethernet
(npotokon TCP/IP), a nporpamma-
cepBep  MOIGIMPYET  pacKpoil
GpeBHa Ha MUIOMarepuabl, 0Cy-
ECTBIsAS BbIOOP ONTHUMAbHBIX
MOCTABOB MO KPUTEPHIO MAKCHMY-
Ma BbIxona (00BEMHOrO, CTOMMO-
CTHOTO WJIM CHeln(HUKaLnOHHO-
ro).

[Iporpammuoe  obecrieuenue
pa3paboTaHoO ¢ MPUMEHEHHEM CHC-
TeMbl niporpammupoBanus Delphi

Aoa pacuera

PacnuasHo Gpesen Bpema pacyera

[rrme 03253

PaccuuTaHo nocTaeos

[7028173

Crapr /

7 ¢upmer  “Borland Software
Corporation’” W mnpeJHa3’HaYeHO
1y1st paGOTBI B ONEPALMOHHBIX CHC-
temax Microsoft Windows. B ka-
yecTBe Oa3 JaHHBIX UCIIONB30BAIH
Microsoft Access u Microsoft

SQL Server,

Puc. 6. Pa6ouyee 0KHO NporpaMmbl MOAENUPOBaHUS packpos GpéeeH Ha MAJ1

BalOTCsA ¢ (AKTHUYECKUMM), a TaKKe
COOMIOICHNE IPUHLIMITOB S3KOHOMHYHO-
ro npou3BOACTBA “just in time” (TOYHO
BOBpeEMsl), T.e. IPOrHO3MpOBaHUE (ak-
THUYECKMX CPOKOB BBIMOJIHEHHA 3aKa-
30B 1oTpeduTesiei, COKpalleH1e Mpo-
JIOJDKUTENBHOCTH  MX  BBIMOJTHEHMUS,
npoBepka Ha “riepenubl’” U “HemomnH-

¢ yuéTOM XapaKTEePUCTHK TMOCTYyIar-
ero culpbsi M BbIOOP 000pynOBaHUA
M0 KpUTEPUIO MaKCUMyMa BbIXOJA MH-
JIOMaTepuanos;

— ONTUMHM3ALMS YHCa COPTHPOBOY-
HBIX Ipynit OpEBEH U UX Mara3oHOB B
3apucuMoctu ot uncaa FAJIJI u ux na-
paMeTpoB;
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C.ManakueB) cliefyer yirarh: “rnof pykoBoactsom C.ANEMINHA U B COaBTO-
pcTBe ¢ HUM.




OpraHu3sauus Nnpou3BOACTBA, ynpaBneHue, HOT

YK 674.07:658.011.56

ABTOMATH3AIINSI PACUETA MATEPHAJIOB JJIS
OTIEJKHW N3IEJINU U3 IPEBECUHBI

A.B.Menewko, I'.A.JlorunoBa, 0. B.XnonryHosa — Cnbrpckuii rocyAapCTBEHHbIA TEXHONOrM4eckui

yHUBEepcurtert

PaspaGarbiBaemas Ha kaeape TeXHOIO0rHu 1epeBoodpadoT-
Kk Cubl'TY cucrema aBTOMaTU3MPOBAHHOTO MPOEKTHPOBA-
Hua TexHonornyeckux rnpouecco (CAITP TIT) “Otaenka
CAIIP” npeaycmarpuBaeT HTEPALMOHHbIA METOA MPOEKTH-
pOBaHMs: B HHTCPAKTHBHOM PEKHMME M3 BCEX JOMYCTHMBIX
BAPMAHTOB OCYLIECTBIISETCS MOCAe10BaTe/IbHbIH BEIOOP OC-
HOBHBIX 3JIEMEHTOB TEXHOMOrMYECKOro rnpouecca (CTaauii,
onepatuit, MmeToz1oB peanusaunu, JIKM u otaenounoro 060-
pynoBanus). CTPyKTYpHbIH CHHTE3 TEXHOJIOTHUYECKOr0 Mpo-
Lecca peaan30oBaH Ha OCHOBE PeJisiLIMOHHON MOe/H IaHHbIX
M pesIAUMOHHBIX CHCTeM Yyrnpasjienus 0a30i JaHHbIX
(CYBJ) [1]. 3amauy aBTOMaTH3aLUK IPOEKTHPOBAHUS TEX-
HOJIOTMUECKUX MPOLECCOB MOACHO CUMTATE MJ10X0 GopMau-
30BAHHOI: ISl Heé He W3BECTHbl AHAIUTHYECKHME 3aBMCH-
MOCTH H/IH [OCJIEN0BATEIbHOCTb ACHCTBUI, MPUBOASALINE K
pesysbTary 0e3 UHTEIEKTYaJbHOIO BMELIATEIbCTBA Yeso-
Beka. MHOTOUMCIEHHOCTh BO3MOYKHBIX BapHaHTOB Ha Kak-
ZI0M 9Tane MpOeKTHPOBAHHMs ONpeenseT HeoOXOAMMOCTb
o0ecreyeHnsi NPOEKTHPOBILMKA CUCTEMOI HMHTENIEKTyallb-
HOM MOAIEPKKH Tpoliecca BblOopa 3((PeKTUBHBIX peLIeHMH.
OTMeyeHHOo€e 00CTOATENILCTBO B [TOJHOI Mepe OTHOCUTCS U K
MpoLeLype pacuéra HOPM Pacxo/ia OTAETOUHBIX U BCIIOMOTra-
TelbHBLIX MAaTePUaIOB: IIPH MOMCKE HOPMATUBOB Pacxo/ia Ha-
J10 YUMTBIBATE MHOTHE (DaKTOPbI M0 KazK /108 rpyIire MaTepu-
anoB (MOKpOBHEIM ¥ jononHuTeabHbIM JIKM, mandgosans-
HBIM LIKYPKaM W JIp.), @ Tak)Ke CBOIMCTBA MOMUIOKKH U (op-
Mupyemoro nokpeitus. [Ipu pacuére marepuanoB A0JKHA
ObITb OOecredeHa UAeHTU(GUKALMS KaX/I0H TEXHONOrnyec-
KO#l orepauuu rpouecca OTACAKU, WA Yero pesysbTaThbl
MPOCKTHPOBAHUS KaX0i CTaluM JOJIKHbBI COIEPKaTh 3Ha-
ueHus 1okasaresiell COOTBETCTBYIOIEH el onepauun, MeTo-
J1a peaju3alny U MPUMEHAeMOro OTAeN04HOr0 Marepuara.
B TexHonornueckoi QOKyMEHTaLKMK HOPMATHBbI pacxoaa
MaTepraloB MPeACTABISIOTCS B BUE CBOAHbIX TaOIKLL, B KO-
TOPBIX IS Marepualla Kax1oro Buaa MOTYT y4YMTBIBATHCS
npucywue emy ¢dakropsl. Harnpumep, ais windoBanbHOH
WKYPKH — CTAaANsA TEXHOJOTHUYECKOTO MPOLECCa, BUA LIKYP-
ku (Tkanesas, OyMaxkHas ), popma U BUJ Wn(yemMoi nose-
PXHOCTH (IIOCKAst WM NPOQUILHAS MTOBEPXHOCTD [IMTOBBIX
WM OpYCKOBBIX M3je/inil), METOA peanu3auuu (pyuHoe
windoBaHKe WM CTAHOYHOE C MpUMeHeHHeM 000pynoBa-
HUg OnpefenéHHoro Buaa). s Kaxao rpynibl MokpoB-
#pix JIKM cocTaBisioT CBOM TaOMMLbL, B KOTOPBIX 11PHUBO-
AATCs ciieflytolne (pakTopbl BbIOOpa HOPMATHUBOB: TpyTina
CNOKHOCTH W3ENUs, TMOArpyNnna M KaTeropus MOKPbITHs,
cnocobd HaHecenus JIKM, Bua otaenbiBaeMoii MOBEPXHOCTH,
Mopofa MoaI0KKH, 0COOEHHOCTH MOATOTOBKH MOBEPXHOCTH
(3arpyHTOBaHHas MM He3arpyHTOBaHHas) U Ap. B Tabnuue
NPUBOATCS [BE BEIMYMHBI pacxXoja mMarepuana: npu pado-
ueil BA3KOCTH, NPU MCXOJHOH BA3KOCTH — C YKa3aHMEM KOM-
nionenToB. Just npounx JIKM (kpacurenei, rpyHTOB U Ap.)
YKa3bIBAIOT TOJNBKO HOPMATHBbBI pacxoja rnpu pabouen Ba3-

KocTH. Takas MHOrOUMCIEHHOCTb (DAKTOPOB 3aTPyHHSAET
OCYLIECTBIICHHE ABTOMATH3MPOBAHHOIO pacuéra marepua-
JI0B, 4TO HEOOXOAMMO Y4ecTb IpH pa3paboTKe ero Moje/H.

Pacuér HOpM pacxoza MaTepuasnoB Ul OTAEJKH W3JETHi
13 JIPEBECHHBI BXOJUT B COAEP)KAHUE MPOLENYPhI apameT-
PUYECKOr0 CHHTE3a TEXHOJIOMMYECKOro npouecca OTAC/IKH,
II0CKOJIbKY BBITIOJIHEHHE pacyéTa HarnpaslieHo Ha POpMHUpPO-
BaHUE CBOMCTB 2JIEMEHTOB, BKJIOUEHHBIX B YINOMSHYTbIH
npouecc. [Tapamerpuueckuit cuntes B CAIIP TIT mammno-
CTpPOEHUS ¥ PAAMOINEKTPOHUKH OCYILECTBIAIOT PEHMYLIEe-
CTBEHHO rpadoaHalMTHYECKUM METO0M. [lj1s 5TOro cTposT
MUHUMHU3UPOBAHHYIO rpad-cXeMy anroputMa Bblbopa pe-
IIEHMI ¥ COCTABJISIOT MAacCHBbl 3HAUYEHHI KOHCTPYKTOPCKO-
TEXHOJIOTMYECKUX KOMOB M MPU3HAKOB JeTaned. 3HayeHus
napamMeTpoB, MPUCBOEHHbBIE BETBAM KaKJOTO MyTH, SBJIAIOT-
csl 3HAYEHMAMM YCJIOBUH, ONpenenAtolMMU BbIOOp pelie-
uuit. B unrennexryansueix CATIP TII cTpykTypa Te€XHOI0-
I'MYECKOTro MpoLecca TakKe XapaKTepHU3yeTcs METAMOEbIO
B Buae M/MUJIU rpada. Ha atom rpade B MecTax pa3BeTBiie-
HUIl MPOCTaBJAIOTCA 3HAYEHMsA YCIOBHH, onpeaesstoline
BBIOOP OMHOIO W3 BO3MOXKHBIX pelleHUil. 3HaHuA napamer-
PUUECKOTO CHHTEe3a MPENCTABIAIOTCA B BM/IE NPABMJI-NPO-
OYKLMH, SBJSIOLMXCS aHaIoraMy yCJIOBHOTO NPEeIOKEHHUS
ecrecTBeHHOrO s3bika: ECJIU <ycnosue>, TO <peicTeue>.
Takue mpaBuia CTposTCs Ha 0ase CreLnalbHOro cloBaps, 1
MpH MX MCIIONB30BAHUM MPUMEHSAIOT JIOTMYECKHUE S3bIKH
NporpaMMHUPOBAHUA WM MPOLELYPbI, HAMMCAHHBIC Ha A3bl-
Kax BBICOKOTO ypoBHS [2, 3].

CIOXHOCTB MpeJICTaBIeH!Us 3HaHUIl 0 HOPMUPOBAHHUH pac-
X0jla MarepuasoB (pacxoja Npy BbITOJIHEHWH TEXHOJIOTHYEC-
KOTO MpoLEecca OTAEKH APeBECHHbI) B BUIE rpada u Heobxo-
JIMOCTb HMCIOJIb30BaHUS JIOMOJHMTE/IbHBIX MPOrpaMMHbBIX
CpelICTB AT pa3padOTKU COOTBETCTBYIOLIENO aBTOMATH3HPO-
BAHHOIO MOZYJIs pacyéra MaTepuaIoB ONPECIUIN LEJIeCco-
obpasnocte npumenenus B CAIIP TIT “Ornenka CAIIP” pe-
JISLMOHHOM MOJIeNM TaHHbIX U pensuroHHbiX CYB/] B Kaue-
CTBE OCHOBHBIX CPEICTB IPOBEIEHUS MapaMeTpUueCcKoro
cuntesa. [Ipy NpoeKkTMpoBaHUM HA3BAHHOIO TEXHOJIOrMYeC-
KOTO Ipoliecca 3HaHus 00 37IeMEHTaX MOC/IEAHEr0 UCIOJIb3Y-
10T B KaueCcTBE OCHOBHOM MH(OPMALMU, PEIAUHMOHHYIO MO-
nedb JAHHBIX TAKKe MOKHO HCIONB30BaTh s 00paboTKH
snanuii. B pensunonHsix CYBJL, k koTopbIM 0THOCHTCA MS
Access, 11 06paboTki MHPOPMALMHU UCTIOB3YHOTCS A3BIKK
[pOrpaMMKUpPOBAHUs BBICOKOTO YPOBHs. DTO MO3BOJIMIIO CO3-
JaTh €IMHYIO0 MHTEJIEKTyalbHYI0 0a3y JaHHbIX I Mpesc-
TapjieHus W 06paboTKK 3HAHUI, KOTOpas B paMKax Gusndec-
KO MOJIENM HaHHBIX (CXeMbl NAaHHBIX) 00eCreYnBaceT BO3-
MOYXHOCTB MCIOJIb30BAHMS OOLIMX CITPABOYHUKOB U METOOB
MOJACTAHOBKM B 3JIeMeHTax yrnpapieHus. Hamuuue A3bika
nporpaMmMupoBains VBA U mporpaMMHpyeMbIX OObEKTOB
CVYB/] (takux, Kak GOpMbI 1 OTHETHI) 00ECNEUNBAET peau-
3alMil0 0OBEKTHO OPHMEHTHPOBAHHOrO MOAXOJa MpH paspa-
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6otke u pynkuronnposannn CAIIP TII. B atom ciyuae Bce
3JIEMEHTBI TEXHOJIOIMYECKOTO MPOLEecca U CBA3H MEXAY HH-
MU MOryT ObITh TipesicTaBieHbl uepes oobektsl CYBJI. TTpor-
paMMKpOBaHUE CBOMCTB M METOAOB OOBEKTOB [03BOJISET
BHOCHTb [I0MOJIHUTENbHYIO KOPPEKTUPOBKY MPHU OMNUCAHUH
MpeaMeTHOM obnacT, BK/IOYATh B CBOHCTBA OOBEKTOB IMpa-
BUJIA U TIpoLieayphl 00paboTku 3HaHumi [4].

PensuuonHas MOJAENb JaHHBIX T03BOJISET MPEACTaBUTH
MEepapXUUeCcKylo CTPYKTYPY TEXHOJOIMMYECKOro MNpoLecca,
CBOMCTBA OT/IEJILHBIX TEXHOJIOTHYECKNX 3JIEMEHTOB M B3au-
MOCBSI3b M€Ky HUMU B BUJE CUCTEMbI OTHOLUEHHH, B KOTO-
pOM KaK/I0€ OTHOLIEHME COLEPIKMT KOHEYHOE MHOKECTBO
sK3eMIUIsipoB. CHCTEMA OTHOLIEHUH B JTaHHOM Clly4ae ABJis-
eTcs MareMaTHdecko Mojenbio, Haubosiee MpoOCTO W Har-
JsaHO oToOpaxkaroule (QyHKUMOHANLHYIO B3aMMOCBS3b B
TEXHONOrHUYeCKoM cTpyKType. I1yTéM BbINOIHEHHS TEOPETH-
KO-MHOXKECTBEHHBIX OMepauuil pensuMoHHOI anreOpbl Hal
OTHOLIEHUSAMH, BXOAALIMMHU B CUCTEMY, MOXKHO OCYIIEC-
TBISTH CTPYKTYpPHbIN W napaMeTpuYecKuil CHHTE3 TEXHOIIO-
THYECKOTO MpoLiecca.

McXoaHbIMU OTHOLIGHHAMM /J1sl TIPOBEACHHUST apaMeTpu-
YeCKOro CHHTe3a, 00eCreunBaroiero BO3MOKHOCTh pacuéra
OTJIENIOUHBIX MaTepUasoB, SBISIOTCSA PE3yJbTaThl MPOEKTH-
POBaHMsl TEXHOJIOTHYECKOTO npouecca R (A”, Aoy sz
XapaKTepUCTHKM MOMIOKKH R, (Azw i 3 n xapaK-
TEPUCTHKN NMOKPBITHA R, (AJ], A yyion 3m) me A
KOKpPaco4HbIi Marepuas; A, — TeXHOMOrHYECKan onepauna
A, — BUIL IOJJIOKKH; A22 — BHJ MOBEPXHOCTH; Aj, — MOAr-
pynna MOKPBITHS; A, — KATErOpHs MOKPBITHS U T.1L.

[TyTém Bbll‘lOﬂHeHHﬂ orepauri HaX0KAEHUs paclinpeH-
HOTO JIeKapTOBa MPOU3BEAECHUS OTHOLLIEHHUH Rl, R, u R, on-
penenmoT otHomenne R, (A, .., AL Ay s AL AL

3y ) — TlOCTEHEE couepxcm KOpTe)KVI MOJIyYeHHBIE CLEMN-
. Ka)KJI0ro KOpTexka oTHoWEeHUs R, ¢ Koprexamu oT-
HoweHnit R, u R,

OTHOlIJeHHB R orpenenseT B3auMOCBS3b MEKIY Pe3ylib-
TaTaMu npoekmposaﬂm M XapaKTePUCTHKAMK MOAJIOKKH U
MOKPBITHSL, T.€. COAEPIKUT BCe aTpUOyThl U UX 3HAYECHHUS, 5B~
astouirecs: GpakTopamu, MoAeKaluMy yu€Ty MPU MOHCKe
HOpPMATHBOB pacxofa Marepuaon. B nocnenyiomem 0THO-
menune R, MCnonb3yioT Npy BLIMOTHEHWH ONepaLyy ecrect-
BEHHOTO COEJIMHEeHHS! OTHOLIEHHUIA.

Jlns npencTaBlieHMs TEXHOJOrMuecko wuH(opmauuu o
HOpMATHBAX PACXOd MaTepuasloB MCIONbL3YHOT AOMOJIHH-
Te/bHbIE OTHOLIEHHS, KOTOpbIE BK/IIOYAIOT CBEACHHUS O (ak-
Topax otbopa, rpynmax (pakTopoB K CBA3AX MEKIY HUMH.
['pynnsl co3naloT s obecrneyeHus BO3MOXKHOCTH COCTaB-
JIEHHSI YHUBEPCANBHBIX TaONML, COAEp)KalMX HOPMATHBBI
pacxojia MaTepHalioB HECKONbKMX BHI0B, U MHHHMH3aLMH
KOJMYECTBA 3anuceit B 3Tux Tabnuuax. s kaxaoro ¢axro-
pa JOMOJHUTENIbHO Mcnoib3ytoT rpynny “BCE”, kotopas
BKJIIOYAET BCE BO3MOYKHBIE 3HAYCHMs AAHHOTrO (axropa, B
tom uucine u “HE OIIPEJEJIEHO”. TMocaennsas rpyrnmna
MO3BOJIAET OCYIIECTBISTE MOUCK HOPMATUBOB PacXojia Mare-
pHAoB JaXKe B TaKMX Clyyasx, Korjaa [/s Kakoro-To mare-
puasa oTaeNbHble (haKTOpbl HE YKA3aHEI.

Bcee (akTopbl pazfensiorT Ha TPU BUAA: XapaKTEPUCTHKA
TEXHOJIOTHYECKOT0 TMpOLEcca; XapakTepUCTHKA TMOMTOKKHY;
XapakTepucTHKa MOKpbITHA. [1pn 5TOM B 00IIEM ciiyyae c-
MoNB3yIOT OTHOIEHHE R (Au’ BJ) e A, —_| i (baKTop i-ro

Biaa; B, — j-1 rpymnmna q)aKTopOB i-ro BHILa =192 35
=1 k i HaKTOPOB XapaKTEePUCTHK Texnpouecca
= l, ..., 0 — s (aKTOPOB XapaKTEPUCTHK TMOMIOKKH;
j=1, .., m— n1a HaKkTOpOB XapaKTEPUCTHUK MOKPBITHS.

[Tpn nanbHeiLIeM NpoBEJEHHH MapaMeTpU4Yeckoro CHHTE-
3a TEXHOJIOTMYECKOr0 Nnpouecca OTAC/IKH APEBECHHBI, BKIIO-
YaloLEero MNOMCK HOPMATHBOB Pacxojia MaTepuasoB U pacier
HOpPM pacxoja, MCIMOJb3yloT HabOp OTHOLIEHHH, KOTOPbHIN
coziepKUT Bee (haKTopbl BEIOOpAa HOPMATHBOB pacxo/a Mare-
pUaoB:

Ry, (A, B,);

11?

R]m (ABm’ B3m)'

Jlns npeacraBie€HUs B MHTEJUIEKTYallbHOW 0ase JaHHbIX
HOPMATHBOB pacxoja LIM(oBaIbHON MKYPKH KCIOJb3YIOT
OTHOUJeHPIe R; (€5 €5 Cyy Byjyones By 5 Bjpesor BioBigiaens

B,,), rne C, — BuA mnmbosanbﬁon LIKYPKH (6yma>KHaa
TKaHeBaﬂ u Tn) C,— HOMep 3epHMCTOCTH LLIM(OBATBHOH
wkypku; C; — HOPMATUB pacxo/a mnmpoaanbﬂou LIKYPKH;
B, ..., B, — rpyniibi (haxTopoB BHIOOPA HOPMATUBOB PACcXo-
Ja uanudoBanbHOM WKYPKH.

HopmaTuBbl pacxo/ia OCHOBHBIX, MIPOYMX H BCIIOMOraTesib-
HBIX JIAKOKPACOYHBIX MaTepUalloB ONpeessioTesi OTHOLIe-
nuem R, (C,, B ..., B, Bz Bi sBhises B, ), rneC, -
HOpPMATHB pacxojia TOro MJK WHOTO Marepuaa; OTHOIEHHe
R,, Kak u oTHoweHKe R, B kauecTBe JOMOIHUTEIbHBIX aT-
pM6yTOB COOEPIKUT rpynnbl (akTopoB BEIOOpA HOPMATHBOB
pacxoa TOro MM HHOTO Marepuala.

[Ipolecc onpeaeneH s HOpMaTHBOB PAcXoaa I oBab-
HOM LIKYPKH MpeJICTaBIAeT cob0i onepauuio rno ecTecTBeH-
HOMY COEIMHEHHIO OTHOWEHUI R, , Ry 1 OTHOILIEHUH, BXO-
JAIMX B BBILIENPUBEAEHHYIO CUCTEMY OTHOWEeHMH. [1pen-
BApUTE/IBLHO TMOJIb30BaTe/b BBIOMpPAET BUA WM} OBAILHOM
wKypku. [TyTéM BEITIOTHEHHUS OTEPALMK NPOEKLHH OTHOLE-
na R, =R, 0 R,0..0 R, ) 0 R, Ha KOMIIOHEHTBI pe3yib-
Tara MpPOEKTHPOBAHMs TEXHONIOTMYECKOrO Mpouecca onpe-
nensor uroropoe otHowenne Ry (C, C,C, A”, A,
A,,), comepsKallee XapaKTepUCTHKH LN OBaJIbHOH ILIKYp-
KM, TEXHOJIOTMUECKME ONepaliid U HOPMATUBbI pacxo/a.

HopmaruBsl pacxoia OCHOBHBIX, IPOYMX M BCIIOMOraTelib-
HBIX MaTE€pUasoB Ajd OTACIKH W3AEIUH U3 APEBECHHBI OIl-
PENENSIOT aHANOrHYHBIM 00pa3soM — MyTEM BBIMOJIHEHHS
onepaLyy eCTeCTBEHHOr0 COSMHEHNs OTHOWEHUH R, R, 1
OTHOILEHUH, BXOJSIIMX B BbILIENPUBEIEHHYIO CUCTEMY OT-
HoweHnit. TToCKobKY ISl OTACTBHBIX CTaaui (Hampumep
JIaKKpOBaHMsl) HOPMATUB Pacxo/a Marepyasa 3aBUCHT OT TO-
ro, UMEETCS WJIM OTCYTCTBYET B TEXHOJIOMMYECKOM MpOoLecce
ornepauys rpyHTOBaHHUS, TO B MOJE/b CHHTE3a BKIIOYAIOT
JIOMOJIHUTENbHBIE OTHOWIEHUS. VCMob3yIOT OTHOLIEHHUE,
XapaKTepU3yioliee BIL MOBEPXHOCTH (3arpyHTOBaHHas U
HezarpyHToBaHHas). OT/AeNbHBIM OTHOLIEHUEM BBIAENAOT
CPYIIBI CTaAui, A1 KOTOPbIX HOPMAaTHBbI pacxoja MaTepH-
anoB 3aBucAT (1-5 rpyrina) WM He 3aBUCAT (2-1 rpymnmna) ot
CTafMK rpyHTOBaHHA. MCnone3yroT COOTBETCTBYOLIeE OT-
HoueHue RY, otobpaxarolee B3aMMOCBA3b MEKJLY rpyrra-
MU CTaaui W XapaKkTepUCTHKOH MOBEPXHOCTH, MPUYEM B
JIAHHOM CJTydyae YIIOMsIHYTas XapaKTepUCTHKa OTIpeAeseTcs
IByMs arpuOyTaMu, KOTOPbIM COOTBETCTBYET OJMH JIOMEH
(3arpyHTOBaHHasl, He3arpyHTOBaHHas).
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[Teppblit atpubyT COOTBETCTBYET XapaKTEpUCTHKE OTIe-
NLIBAEMOM MOBEPXHOCTH, @ BTOPO CBA3AH C OTHOLUEHHEM
R, comepxaumm HOpMaruBbl pacxoaa marepuaios. Jlis
[ -7 rpynmbl cTaguil B KaK10M KOPTEXke 3HaUCHUs NEPBOro U
BTOPOTro arprlyTa COBMajaloT — B 3TOM CJlyude HOPMaTHBbI
pacxoja MatepuaioB OJHO3HAYHO OMPEALAIOTCS TEM, HMe-
€TCA UM OTCYTCTBYET B TEXHOJIOIMUYECKOM MPOLIECCE onepa-
uMs rpyHToBanus. Jns 2-# rpynnsl ctaanii 3HaYEHHS aTpu-
OyTOB B KOpPTEKE MOTYT M He CoBMaaarh. [lockonbKy B OTHO-
WeHun R, st Kaxcaoi cragnu 2-i rpynnbl HOpMaTHB pac-
X0Ja MMEeT eJMHCTBEHHOE 3HAYeHHE, TO MPU MCMONIb30Ba-
HUM OTHOLIEHUA R, — B KauecTBe 0NOJHHTENLHOIO (haKkTo-
pa — 1pu BLINTOJHEHMH ONEpaly €CTECTBEHHOrO CoenHe-
Hua obecrnieunBaeTcs OAHO3HAUHBIA BLIOOP HOpMaTHBA pac-
Xo0/la Matepuasa A1 KaxaoH cTaauu npoiecca npoeKTHpo-
BaHMsI.

Jlns onpejesieHuss HOpMaTHBOB pacxojla KOMITOHEHTOB pa-
Govero cocraa nokposHoro JIKM ucnonn3ylor nonoaHu-
TenbHoe otHouenne R, (C,, C, Bijiseees B, Bzw"" B, ,
B,,,..., By,), rae C — kommnonent JIKM; C, — HopmaTue pac-
X0J1a KOMITOHEHTA.

CoueTaHue MOC/ICJAHEr0 OTHOLIEHMS MCXOAHBIX JaHHBIX
JUIS TIPOEKTHpOBaHMs W (PakTopoB 0TOOpa MO3BOJAET JUls
Kak 101 CTaiMK MPOEKTUPYEMOIO POLECca ONPEAEIUTh BCE
HEOOXOANMbIE KOMIIOHEHTB! OTIEJIOUHBIX MaTepuasoB U
HOPMATHBBI X PACXOJA.

HalizeHHble HOpMaTHBbI pacXojia MaTepuaoB BCEX BULOB,
MPUMEHSAEMBIX MPH TPOBEAEHUH TEXHOJIOTHYECKOro Mpo-
ecca, B AajbHEHIIEM UCIOIB3YIOT /151 ONPEAEICHNs HOPM
pacxoja MatepuasoB Ha BbIMOJHEHHE [JIAHOBOTO 3aJaHus.
JIst 9TOro COCTABMAIOT COOTBETCTRYIOLIEE OTHOLIEHHE (yc-
TAHABJMBAIOLLEE B3aUMOCBA3b MEXIy crieuudukauuei ae-
Tanei, NniaHoBbIM 3aJlaHHEM Ha BBIITYCK MPOLYKLMH, KOJIK-
4ecTBOM 0OpadaTbiBaeMbIX MOBEPXHOCTEN 110 MPOEKTHUPYE-
MO#1 TEXHOJOIMH) U BBIITOJIHAIOT ONEpaLMIO €ro eCTeCTBEH-
HOTO COEJMHEeHMs C pesyibraTamu npoektnposanus (R)) un
MTOTOBbIMHM OTHOLLIEHUSIMH, COAEPIKALULMMNA HOPMATUBbI pac-
X0/1a MarepuaaoB pa3IMuyHbIX BUIOB.

Taxum obpasom, paspaboTaHHas MOJEb MTapaMeTPHYECKO-
ro CHHTEe3a TEXHOJIOTMUYECKOro npouecca 00ecrneyBaeT BO3-
MOYKHOCTB (opMaM3aLMK pacuéra MarepualioB BCeX BU/IOB,
MCII0/b3YEMbIX TIPY OTACNKE W3Je/nil U3 ApeBecuHbl. Mo-
Jenb Obula cozjaHa ¢ rnpuMeHeHueM pensunonHoit CYB]]
MS Access, B KOTOPOIt HCIOJIL3YIOTCS 00BEKTHO OPUEHTHPO-
BAHHBIN A3bIK NporpaMMupoBadus VBA u cTpyKTypHpOBaH-
Hbli sA3bIK 3arpocoB SQL. IIpumenenue cpencte CYBJ MS
Access 1Mo3BOJIMIO aBTOMATU3UPOBATh MPOLECC pacyéra oT-
NIeJIOUHBIX MaTepHasoB, BKIIIOUNUTbL CO3aHHbIH aBTOMATH3H-
POBaHHBIN OTAEBHBINH MOYJbL COOTBETCTBYIOLIENO Ha3Haye-

10 CTPAHUIIAM TEXHUYECKHUX 2KYPHAJIOB

MHTerpaunmoHnble mnpoueccbl B

JICCOMPOMBILIJIEHHOTO

HMs — B KQUECTBE NPUII0KEHHU — B MHTErpupoBaHHyto CAIIP
TIT “Ornenxa CAIIP”. Bece ornepauuu pensiqMoHHON anre6-
pbl BBIMOJHSAIOTCS ¢ UCMOJB30BAHUEM CPEACTB PESsLHOHHO-
ro ucuncnenus a3eika SQL u otobOpaxaroTcs B BUIE 3arpo-
coB. Pesynbrarel 3anpocoB MPeACTaBAAIOTCS B BUJIE MPOMe-
’KYTOUYHBIX M UTOTOBBIX OTYETOB, IPUUEM B OTHOLIEHMH MOC-
JeaHux obecriedeHa BO3MOKHOCTb BBINOJIHEHUS apuU(MeTH-
YECKHX Omepalmii U rpynnupoOBKH UTOTOBBIX JaHHbBIX MO pas-
Au4HbIM (paktopaM. Pazpa®oTaHbl OTUETHI 1O pacuéTy MJo-
wazei windyemMbix U OTAEIbIBAEMbIX [TOBEPXHOCTEH, a TaK-
K€ HOPM pacxoa Un(oBaibHON WKYPKHU, OCHOBHBIX, MPO-
YUX M BCIOMOrareslbHbIX MarepuanoB. Jlng pacuéra HOpM
pacxoa JaKOKpacouHbIX Marepuasos (npu padoueii Bi3koc-
TH) U UX KOMIIOHEHTOB (NP MCXOAHOM BA3KOCTH) UCIOJIb3Y-
10T CBOZIHBIN OTUYET, B KOTOPOM HOPMbI pacXoja KOMIMOHEHTOB
BKJIFOYEHB! B MOAYMHEHHBIN OTUET.
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ABTOpBI CTaThbW IpejjaratoT pac-
CMaTpHBATH MHTETPALUIO PEANPUSTHI

(JITIK) pervoHa kak oObeaMHEHHE
npeanpusTHit (X034HCTBEHHBIX €1M-
HKLL) B LUEsIX aKTUBU3ALIUK TPOUCXOIA-
ILUMX HA HUX MHBECTULIMOHHBIX MPOLEC-
COB W cKopeiilueil peanuzaunu Haubo-
Jiee TMEepCrneKTUBHBIX U 3P (EKTUBHBIX
MHBECTULUOHHBIX [POEKTOB M TpOr-
paMMm MyTéM MOOMJIM3ALMH, KOHLEHT-

COOCTBEHHBIX W 3aEMHbBIX CPEICTB WH-
TErpPUPOBAHHBIX MPEATPUITHI.
OCHOBHOM  LeJbI0  MHTEerpauuu
NPEANPUATHH ABISETCS AKTHBHM3ALMS
WHBECTULIMOHHBIX MPOLECCOB M MOBBI-
weHue ux apdexktuBHocTH. MHTerpa-

(Okonvanue cm. ¢.14)







