9JIEKTPOHHBIE CPEJICTBA: HCCJIEJOBAHMUS, PASPABOTKHA

I0T KOHCTPYKIIHUIO 3IeKTPOHHBIX cpeacTs (IC), ux xade-
CTBCHHBIC M KOJIMYECTBEHHBIC TOKA3ATEITH, CIICIOBATEIILHO
TpeOyI0T 3¢ (HEKTUBHOTO MPUMEHEHHSI.

CYIIIECTBY, CTaHIAPTHHIMI KOMITOHEHTAMH, TTOCTABIIICMBIMHI
TI0 KaTaJioraM, CYIIecTByeT BO3MOKHOCTE BEIOOpa HK pas-
JMYHBIX TUIIOB U Pa3MEPOB, B TOM YHCIIE U Pa3paboTOK
pazmyHbIX GupM. [ToaTOMy ecii roBOpUTH 00 ONTUMAITb-
HOU pa3paboTke KoHCTpyKuuu JC, TO cleayeT UMETh B
BHUJTY, YTO CYIIECTBYET MpodiieMa BHIOOPA ONTHMAIBEHOM
HK — nawnmyumeit s paspadarsiBaemoro 9C Kak 1o
HKOHOMHYECKHM, TaK H IT0 TEXHUIECKIM MOKa3aTessiM. B
TO K€ BPEMSI, KaueCTBO M CIIOKHOCTh CAMOTO Pa3padaThl-
Baemoro OC 3aBucur ot ucnonszyemoit HK. Takum 00-
pa3oM, HEOOXOIMMO OIICHHBATH HE TOJHKO BBHIOPAHHYTO
HK, 1O m mpoekT peann3oBanHOrO Ha ee ocHoBe DC.

’KaTCsi BOMPOCHI UX CUHTE3a M KOHCTpyupoBanus [ [—S5].
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Hecymue konctpykuun (HK) Bo MHOTOM onipesensi-

B COBPEMCHHBIX YCIIOBUAX, KOIZla HK SBJIAOTCA, I10-

B GonpmmHCTBE padot, mocesimeHHbix HK, conep-
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21.12 2009 r.
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(XHYPD, 1. XapbkoB)

TEXHOJIOTHH JIUII MHOTHX OTPACIICH MPOMBIIIIIEHHOCTH 00-
Jiee HaCyIIIHOM cTaja 3a/1a4a ONTUMAILHOTO BEIOOPA CTaH-
naptHoi HK B crity oueHb BBICOKOTO YPOBHS MEK/TyHa-
POJHOM CTaHAAPTU3ALMU B YACTH MEXaHUUYECKUX CTPYK-
TYP U 2IEKTPOHHOTO 000pYIOBaHUS (OpraHNU3aIHs 110
cTaHjapTuzauuu — MexxayHapoaHas 3JIeKTpOTeXHUYe-
ckas komuccuss MOK (IEC)) u pa3BuTOrO CrieninaIn3u-
poBanHoro mpou3sBojacTBa HK B MupoBbIX MacmiTabax
(nambozee u3BecTHbIE GUPMBI-IPOU3BOAUTEIH —
Schroff u Rittal).

B nacrosmiee Bpems Bei6op Bapuanta HK ocymects-
JsieTcd, Kak MpaBWilo, 110 KaTajoraM IyTeM H3y4YeHMs
xapakrepuctuk HK 1 conocraBnenus nx ¢ tpedboBaHusi-
MU K pa3padareiBaeMomy JC. Pesymerarbl BEIOOpa BO
MHOT'OM 3aBHCAT OT OIBbITA M OCBEIOMIIEHHOCTH pa3pa-
00TYMKa U HE BCET/Ia ABJISAIOTCS ONTUMAIBHBIMU C TOUKH
3pEHUsI IOTYYESHNS HAUTYYIINX TEXHUKO-3KOHOMUYECKUX
XapaKTEePHUCTHK pa3padaThIBaeMOro m3nenus. B cBs3u ¢
9TUM, MO’KHO YTBEPXK/IaTh, UTO PEIICHHUE 3a/1aul OTTH-
ManbHOro BeIOOpa HK siBiisieTcs akTyanbHbBIM.

Lenbro HacTOsTIIEH PAOOTHI OBIIIO CO3JIAHKE MOJIEIEH
Y QJITOPUTMOB JJIs1 OITUMAIILHOTO BBIOOPA CTaHIAPTHHIX
HK npwu pazpabotke 2C.

VYkpyIHeHHYy 0 cxeMy pa3paborku IC MOXHO Mpe/-
CTaBUTH clenyroImuM odpasom (puc. 1) [6].
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Puc. 1. Cxema pazpaborku 9C
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Onravmzanust OC 10KHA pacCMaTPUBATHCS, BO-TIEP-
BBIX, B 4CIEKTE JTOCTIKCHHUS MAKCUMAaJIbHOW TEXHUKO-
9KOHOMHUYECKOH 3 (HEKTUBHOCTH OT HCIIOTH30BAHUS Ca-
Mol HK, nHanpumep MUHUMU3ALUU CTOMMOCTH, IIPH
YCJIOBHM COOTBETCTBHS €€ TEXHUUECKUX XapaKTEPUCTUK
TpeboBaHusaM TexHudeckoro 3ananus (T3) Ha pazpaboTky
3C u, BO-BTOPBIX, B aClEKTe MUHUMH3AIMN 3aTpaT Ha
pa3paboTky 1 u3rorosneHue DC ¢ yueToM HEOOXOIUMO-
CTH HCIIOJIb30BAHUS JOTOMHUTEIFHBIX YJIEMEHTOB KOH-
CTPYKIINH, 00ECIICUNBAIOIINX Pa3MEIeHHE (KOMITOHOB-
Ky) BJIeKTPpOHHBIX KoMoHeHTOB (JK), co3nanue siekr-
PHUYCCKHUX COSANHEHNH, YIEKTPOMArHUTHYIO COBMECTH-
MocTh (AMC), HOpMaJTBHBIH TETIJIOBOI PEKUM, 3AIUTY
OT BHEIITHUX BO3JICHCTBYOMUX (akTopoB (BBMD).

JpyruMu ciioBaMu, MOKHO HCITOTIB30BATh JICIIECBYIO
HK, HO moTepsTh Ha cneayromeM 3Tare MpoeKTUPOBa-
HUSI, YCIIOXKHSSL KOHCTpyKuuto JC, u Ha0060pOT, BEIOOP
6oee noporoit HK moxkeT nmpuBecTH K ynpoueHuo pas-
pabotku OC. C 3TuxX Mo3uIUi 1 HEOOXOIUMO paccMmar-
pHBaTH IpoIece onTHMu3aImy Beioopa HK.

Br10op ontumansaoro Bapuanta HK MoxHO BecTu 1o
TPEM HAIIPABIICHUSIM:

1) 110 €€ MUHUMAJIBHON CTOMMOCTH;

2) o MUHHUMaNbHOU cToumoctu DC, B COCTaB KOTO-
poro Bxonut HK;

3) o MaKCHMAaITBHBIM ITOKa3aTeIsIM () (HEeKTHBHOCTH
9C, B cocras kotoporo Bxoaut HK.

OTH BapUaHThl HE PaBHOLIEHHBI KaK ¢ TOYKU 3PEHUS
MPOTPaMMHOI pealn3aIiy, TaK U ¢ MO3UIUH 10CTOBEP-
HOCTH PE3YJIFTaTOB ONTUMH3ALINH.

Hrpke mpuBeeHB MATEMaTHUECKUC MOJICTIH ONITUMH-
3allid, COOTBETCTBYIOLIME PAaCCMOTPEHHBIM HallpaBJie-
HUSM.

Mopenu Bbi6opa HK

1. Munumuzayus cmoumocmu HK.
B aToMm cirydae Mojiens BBIOOpa MMEET BHT

g

Klzmin§+§t1§

=1

(1)

MpH OrPpaHUYICHUSX
a;<d, (nns cny4as, korna napamerpbl OC MAKCUMHU3HPY -
10TCA);
b 2g_ (nns ciy4as, koraa napameTpbl 9C MUHUMU3HUPY-
F0TCSI);
P,Ef, (115 MapamMeTpoB Ka4eCTBEHHON OLIEHKH).
31ecs:
C— cronmocts komiuiekta HK, BeiOpanHoro u3 n npemiara-
embix 6a3oBbix kommiektoB HK, C={c|,c,, ..., ¢, ..., ¢, };
tj — CTOMMOCTb j-TO JIOTIOTHNTENbHOTO 31eMenTa HK;
m — KOJIMYECTBO JOMOTHUTENbHBIX d1eMeHToB HK (akceccya-
POB), HEOOXOAMMBIX JuTst coznanus DC;
a, b,, p, — 3ananneie napamerpbl IC (M3BECTHBIC YCIOBUS 3a/1a4H);
d, g, f, — napamerpsl, kotopbie obecneunsarorcs HK.

IIpenmonaraercs, 4To B pe3ynbrare mepedopa MHO-
xectBa HK B mpocTpancTBe moncka, 3ajaHHBIM OTpaHu-
YEHUSIM OyZIeT YIOBIETBOPSATH KAKOE-TO MOJMHOXKECTBO
HK. OntumansHoit HK Oyner cunrarbes Ta, KOTopast IMeeT
MHHUMAJIbHYIO CTOUMOCTb.

2. Munumuzayus cmoumocmu IC, 6 cocmag komo-
poeo exooum HK.

Mopenb BEIOOpa MOKHO MPEACTABUTH CICAYIONUM
o0Opazom:

KZ:min(c+§tj+§uj):min(K1+zvq) (2)
=1 =1 J=1

P OTPaHIYIEHUSIX, AHAIOTUYHBIX OTrpaHideHIsIM st (1),
C YYETOM TOTO, YTO d, g, f. — NapameTpbl, KOTOPbIE
obecnieunBatorcs kak HK, Tak 1 JOMONMHUTENBHBIMH J1e-
MEHTaMU MEXaHUYECKOH CTPYKTYpBbI.

3nech U; — CTOMMOCTb j-I'0 JIOTIOIHHTEIILHOTO dJie-
MEHTa MEXaHUUYECKON CTPYKTYpPhbl; V — KOJIUYECTBO J10-
IOJIHUTEJILHBIX 3JICMEHTOB MEXaHUYECKOM CTPYKTYPHI,
KOTOPBIE TIOSIBIIIIOTCS B pe3yJibTaTe pa3padoTKy BapraH-
Ta KOHCTpYyKImu IC.

JI1s McTioNTb30BaHusI ATOH MOJICITA HEOOXOMMO pa3-
paboTaTh B 3CKM3HOM BHJIC BApUAHTBI KOHCTPYKITUH DC
Ha 6a3e HK, koTopsie 1o pe3ynbraram NpoBepKHy Ha Tpe-
JIBITYIIEM JTare YOBIETBOPSIOT 3aJaHHBIM OrpaHuye-
HUSIM.

Orta Mornens Oonee TpyIoeMKa ¢ TOUKH 3peHHs pea-
TIU3aI|K, OJIHAKO U pe3ysbTarhl Beioopa HK, oueBuHO,
OyyT JTydIINMH.

3. Maxcumuzayusa noxazamenei 3¢)ghexmugnocmu
3C, 6 cocmas xomopozo eéxooum HK.
Mopiernb B 3TOM Cilydae HMEeT BUJI

K;= maxz K,
&

IIPH TEX K€ OTPaHUYCHUSX, 9TO U B (2).

3nech K, — uvacTHblil kpurepuii onenku IC; z — Ko-
JIUYECTBO YaCTHBIX KPUTEPUEB.

st perreHus 3a1a4n BEIOOPa ONTHMATBHOTO BapH-
anTa KoHCTpyKk1iwn DC 1, COOTBETCTBEHHO, BapranTta HK
UCTIONIB3yEeM TEOPHIO MACCHBHBIX UTP. C ee MOMOIIBIO
MOTYT YCIICITHO PEIIaThCs 3a7a49i ¢ HEIIOTHOH MCXOM-
Hol nHpopmanuei [7].

CocTaBnsieM UTPOBYIO MAaTPHILy, CTPOKH KOTOPOii co-
OTBETCTBYIOT BapraHTam KoHCTpykimu DC (MHade — cTpa-
TETHAM KOHCTPYKTOPA) S, @ CTONOIbI — YaCTHBIM KpH-
tepusim orieHkn JC K .. B siueiiku uTpoBoii MaTpHUIIbI 3a-
HOCATCA JOCTUTHYTBHIC 3HAYCHU A Hi‘ YaCTHBIX KPUTCPUCB
OLICHKH, COOTBETCTBYIOLIME PA3JIMIHBIM BapruaHTaM KOH-
crpykiuu S, (Tada. 1).

Cpenu YaCTHBIX KpUTEPHEB €CTh TaKKe, KOTOPhIE MaK-
CUMH3UPYIOTCS, U TaKue, KOTOpble MUHUMHU3UPYIOTCS.
17151 Toro 9T00bI B abHEHIIIEM BBITOJTHATE CBEPTKY BCEX
YAaCTHBIX KPUTEPUEB B UHTETPATIBHBIN, HCOOXOANMO WX

(3)

Tabmuma 1
KOHCE;I})/EEI;T/I 3C K K, K; K.
5? 1 H.l 1 1_[.12 H.l I H.lz
Si rI.il Hf2 Hy IT[Z
Sn | Mo 1L, I,
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MPEJCTABUTh TAKUM 00pa3oM, 4TOOBI MOXHO OBLTO HX
00beIUHATH, HAIPUMED, B BUJIE€ CYMMBI.

[IpencraBuM Bce 4acTHBIC KPUTEPUH B BHJIE [TOKa3a-
Teneit apdekTHBHOCTH 3:']' (BBIUTpBILIEH ), KOTOpBIE BCE-
IJ1a MAKCUMHU3UPYFOTCSA:

— IUTST MAKCUMH3HUPYEMBIX YaCTHBIX KPUTECPHUEB

9; =K, /E,
— JUIs1 MUHUMU3UPYEMbIX YaCTHBIX KPUTEPHUEB
1
9y =——,
K/E

e £; — CTOMMOCTS i-ro BapuanTa KoHcTpykiuu IC.

I[pencrapnenue nokasareseil 3pPEeKTHBHOCTH OTHO-
CHUTEIIbHO CTOMMOCTH TTO3BOJISIET UCIIOIb30BATh AJIs OLICH-
K{ BapUAHTOB KOHCTPYKI[MM COOTHOIIEHUE «Ka4eCTBO/
CTOMMOCTbBY», T. €. OJTHOBPEMEHHO C PEIICHHEM TEXHHU-
YeCKOH 3a/1a4M YUUTHIBAIOTCS U SKOHOMHUYECKUE COCTAB-
JISIOIHE.

Omnpenenus nokazaTenan 3¢ HeKTUBHOCTH, TOCTPOUM
MAaTpHIly BEIUTPHIIIEH (Ta0JI. 2).

Tabmuua 2

KOHC]?;];)/iZI:IT/I 2C K K K; K.
5.'1 3.11 3.12 9.1,' 3.12

S S | Ome Oy Oz

Hcnionp3yemMble YacTHBIC KPUTEPUH OIICHUBAIOT pas-
HBIE 110 (PU3UYECKOH PUPO/IC TAPAMETPBI, KOTOPHIE MO-
TYT OBITH Pa3MEPHBIMH M HE NMEIOIIIMHA Pa3MEPHOCTH,
IIPU STOM 3HAYEHUSI KAXKIOTO j-T0 KPUTEPHUS MOTYT CYy-
IIECTBEHHO OTJIMYATHCS MEXKTy cO00i 1o Benmuuse. [1o-
9TOMY IIPOU3BEIEM HOPMUPOBAHKE 3HAUCHHH TTOKa3aTe-
neit 3pHEeKTHBHOCTH, KOTOPBIE M3 HUX IMOJTYYCHBI, HC-
MIOJIB3Ys CIIEAYIONIEe COOTHOIICHUE

0.
9i'n = : ’
: 3ij max
rae 91/'"_ HOPMHPOBAaHHOE 3Ha4YeHHE ToKa3arelns 3)HEeKTHBHOCTH
REEIE
Ojjmax — MAKCHMAJILHOE 3HAYCHHE [I0KA3ATENIs 3¢ eKTUBHOCTH 110
Ka)X/IOMy 4aCTHOMY KPUTEPHIO (B KaXKJOM CTOJIOIIE MaT-
pHLED).

He Bce yacTHbIe KpUTEpUH, PaBHO KaK U UX MOKa-
3arenn 3 (HEeKTUBHOCTH, OJMHAKOBO BIHSIOT HA HHTET-
paibHBIN (00001eHHBIN ) TOKa3aTeab. CTeneHb BITHS-
HUS MOKHO YUYECTb, YMHOXHB 3JIEMEHTHI MaTPHIIBI (T10-
ka3zarenu 2 HeKTHBHOCTH) HAa KOO (QHUIHEHTHI BECo-
MOCTH, KOTOPbIE MOXKHO ONPEIEIUTh, HAIPUMEP, IKC-
MIEPTHBIM MTyTEM.

B pesynbrate nomyyaem npoHOPMHUPOBAHHYIO B3Be-
HICHHYI0 MaTpuily (Tadu. 3).

ITo moaroTOBICHHON TAKUM 00pa30M MaTPHUIIE MOXK-
HO OTIPEENIUTD YUl BapuaHT KOHCTPYKIuu DC —

Tabnuua 3
Bapuant
KoHCTpyKIu OC Ki N K.
Sl 3TIH 3TZH 3TjH STZH
Si 3;111 31"‘21{ 3;11 9:2}1
Sm 3:;111-1 3;121-1 9:njl-x 3:}12!{

TOT, KOTOPBIH B Pe3yAbTaTe CBEPTKH YACTHBIX MTOKA3aTe-
neii 3¢ (EeKTUBHOCTH AACT UX MAKCUMAIbHYIO CYMMY:

I onr !

z
3 =maxy 9, - §
=
e S, . — ONTUMAJbHBIA BapuaHT KoHCTpyKumuu OC.

Peanuzanms Tpetbeii Mogenn Hanboiee TpyJ0eMKa,
OJTHAKO OHa ITO3BOJISIET PACIIMPUTE IPOCTPAHCTBO MTOUC-
Ka ¥ TIOTyYUTh HAWIYYIINE PE3YIBTATHI ITO ONITHMHU3AIIIH
koHcTpyKuuu OC B 3aa4ax Beioopa HK.

OcHOBHas TPYTHOCTb COCTOUT B 3aIIOJTHCHUH JJIEMEH-
TOB UTPOBOI MaTPHIIBI, @ IMEHHO B OTIPE/ICIICHUN 3HATe-
HUIi YaCTHBIX KPUTEPHEB OLIEHKH KOHCTPYKuuit DC.

B xauectBe wacTtHbIX KpuTepuen oreHkn JC MOTyT
OBITh MCIIOTBE30BAHBI CIICIYIOIINE XapAKTEPUCTHKH: Mac-
ca; 00beM; KOJIMYECTBO KPETICIKHBIX H3IEINI; KO hu-
nueHT cnoxkHocTh coopku Ko =Ng/ Ny (rne N, —
uncio snementoB HK, N — uucio snementos HK, tpe-
Oyromux perynupoBku B coctaBe JC); 31eKTpOMarHuT-
Hasi COBMECTUMOCTB; obecrieueHre TpedyeMoro Terio-
BOT'0 PEXXHUMA; CTOMKOCTh K MEXaHUYECKUM BO3JEHCTBH-
sIM; CTOMKOCTH K KIUMaTHYECKUM BO3ACHCTBUSIM,
PEMOHTOIIPUTOTHOCTE; TPEOyeMBbIi YPOBEHB YPTOHOMH-
YECKOT0 U XY0XKECTBEHHO-KOHCTPYKTOPCKOTO odecre-
YCHWSI.

C 1enbro COKpAIIEHUs 3aTpaT U ¢ yYETOM TOTO, YTO
Be100p HK mpoBouTCst Ha HAYaIbHBIX CTAIHAX IPOCKTH-
posanus JC, uenaecooOpa3HO 3HAYESHHUS [TOCIIEAHUX I1Ie-
CTH YaCTHBIX KPHTEPUEB OIICHKH OTPEICIISTH TOCPEACTBOM
9KCIIEPTHBIX OI[CHOK.

Auaroputmsl Beioopa HK

B cooTBeTCTBIY € IPENCTABICHHBIME MOICIISIME Pa3-
paboTaHbl arOpuTMBI (pUC. 2—4), KOTOPBIE MTO3BOJSIOT
C Pa3HOI CTENICHBIO TOYHOCTH U IIPH Pa3INIHBIX 3aTpa-
Tax npoBoauTs BeIoop HK s OC.

ANTOPUTMBI UMEIOT MOJYIBHYIO CTPYKTYpY. AJro-
PHTM, COOTBETCTBYIOIINIT MOJEIIH 1, CITY>KUT Ha9aJIbHOM
YACTHIO JIJIsl IOCTPOCHHS aITOPUTMA PEaTU3aI[iK MOJIC-
mu 2. Pa3BuBas ero, morydaeM ajaropuT™ Il MOZIEIH 3,
KOTOPBIH SIBISICTCS] CAMBIM CJIOKHBIM H [TO3BOJISIET C HAH-
OoupIIeii cTeneHbo TouHoCcTH BecTr Bhioop HK st OC.
PaccMOTprM OTHENBEHO KaXKABIA 3 HUX.

1. Buibop HK no noxazamensam cmoumocmu.

ANTopuTM BBIOOpPA IPEICTABIICH B 0000IIICHHOM BH/IC
Ha puc. 2. Beibop HK mpoBoauTcs B cCOOTBETCTBUH C
TpeboBanusmu T3. BBeneHre u cpaBHEHHE TapaMeTPOB
9C ¢ mapamerpamu HK ocyiectsisercst B onpezeneH-
HOM TMoce10BaTeNIbHOCTH. B uTOre nmojgyyaem CHHCOK
(mommuokecTBO) HK, KOTOpBIE YIOBIETBOPSIOT TpeOOoBa-
HusiM T3. 13 otobpannbix HK BeIOHpaeM onTruManibHY'o.
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Hagano

1

Dopmanmzanus T3 B Bue Habopa mapaMeTpoB
Ok, Lea

B

2 v

Box nanubIX QFy

HET 3

5 \ 4

QEASQNK

KonnuecTBeHHBIC
nmapametpsl HK, Onk

Ja

BBox nanHbBIX Lgy

HET

KagecTBenHbIe mapameTphl
HK; LNK

Pacuer cronmoctu HK

K1=C+Ztj

m
CTOMMOCTHEIE TIOKA3aTeIN

HK, C, ¢

=

l 10 v

Paszpabomxka sapuanmos
xkoncmpyxkyuu IC na ocnoge HK,

Bri6op HK,
K, > min

YO08IEMBOPSAIOUUX 3A0AHHBIM
YCA08UAM

Puc. 2. Anropurm Bei6opa HK no nokaszarento ee croumMocTu

Bbnok 1. ®opmanuzauus TpedoBanuit T3 mis npen-
CTaBJIICHUS MX B BUJIC HA0Opa mapaMeTpoB (OrpaHuye-
Huii) Q. L, 118 BO3MOKHOCTH MOCTIEAyIOmel o0pa-
0OTKH.

Biok 2. BBog maHHBIX QE y (Habop KOMMYECTBEHHBIX
napametpos OC): M, — macca; V,, — obbem; W, —
wupuHa; H, , — BbICOTa; D) — JUIMHA; Sp,), p ) — ILIO-
Ia/1b MEYATHBIX IWIAT; Sy p -, — TIOMIA/Ib COETMHUTE b~
HBIX T1aT; S 1 p g4 TUIOTIAIb JIMIIEBOU TTAHEIIH; VKZ Ed
— 00beM KOMMYTAallMOHHOM 30HBI; P, ., — MOIIHOCTb,
BbI/IEJIsieMas B BUJIE TETLIa.

Bbnoxk 3. Beidop BapuantoB HK 13 6a3bl gaHHbIX (010K
4) no 3ananueiM napamerpam Q. Ipu HeBo3MOKHOCTH
oteickanmst HK ¢ 3amanabIME mapamerpaMu pazpabort-
YUK BIPaBE H3MEHUTH CBOHM TPEOOBAHIIS.

bnox 4. baza naHHBIX ¢ KOJIMYECTBEHHBIMU ITapaMeT-
pamu HK Ot My, Vs Wiygo Hygo Dyges Spp g
S KP NK> SLP_NK, VKZ_NK, MOIIIHOCTh, pacceuBaeMast pu

€CTECTBEHHOM KOHBEKIIUH PV NK* KpOMe IOCJIEAHCTO,

Ha3BaHus 31uX napamerposB HK coorBeTcTBYIOT Ha3Ba-
HusM apameTpoB OC.

brnok 5. Beon naunsix L, (Habop KaueCTBEHHbIX Ma-
pametpos OC): Nr , — Hanuaue pydex; Nrp,., — Haju-
YK€ PyIEK-TOACTAaBOK; Nkr , — HaIMYKE KPOHIITEHHOB
IJIs KpeTuieHust; N, , — Halu4ue HoKeK; Vum , , — Bep-
THKaJIbHas ycTaHoBKa Moxynel [ yposus; Gum,, , — ro-
pU30OHTAJIbHASL yCTaHOBKA Moay.e [ yposust; Kum, , —
KOMOMHMpPOBaHHas ycTaHoBKa Momynei I yposns; Olp,.,
— o01ras nuueBas naHenb; Lp, , — JULeBas MaHelb B
cocTase MoayJeii I ypous; Np ., — Hanuuue nepdopa-
uuu; Mpo,, — BO3MOXKHOCTb yCTaHOBKH MOJYJIEH NpH-
HYJIUTELHOTO OXJaxaeHust; Opoy, — BO3MOXKHOCTb
YCTAHOBKHU OTIEJIbHBIX AJIEMEHTOB IPUHYIUTEIBHOIO
oxnaxaenust; Ov,, — HaIu4Ue OTCEKOB JUIsl BEHTHUJIS-
uu; Sv 54— CTOMKOCTb K BUOpanmu; Su 54— CTOMKOCTB
K ynapawm; Ki, , — KIMMaTH4eCKoe UCTIONHEHNE; Nee,,
— HaJIMYUE 3JIEMEHTOB SKPAHUPOBAHUSL.
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11

DDE=D5+D0

dopmanuzanys BapuaHToB KoHCTpyKiuu OC
B BHJIe HA0Opa JOTIOIHUTEIBHBIX JIEMEHTOB

12

BBona nanubpIx Dg

:

Ds=Dgnk

HET 13

>
15 v

14

JIOTIOJTHUTETBbHBIC 3JIEMEHTBI
crannaptubix HK, Doy

Beona nanuHex Do

HET 16

18

BazoBble JieTaiu OpuruHaIbHbIE
(cobcTBeHHOM pa3paboTku), Doyk

v

K,=K,+ Zuj
&

Pacuer cToumocTu BapuaHTOB 19
KOHCTpyKImu IC

CTOUMOCTHBIE IIOKa3aTeJu, U;

l 20 A

Buibop eapuanma xoncmpyxkyuu Bri6op BapuanTa €/

C

1
1 I
1 1
: OC no makcumanvHomy ! K5 > min
! noxazamenio aghexmusnocmu !

Brixon

brnok 6. Betbop HK u3 cnucka HK, BeiOpanHbIX Ha
IPEbIIYIIUX dTanax, napaMeTpsl L, KOTOPBIX y10B-
JIETBOPSIOT 33/IaHHBIM NapameTpam L, .. [Tpu HeBo3Moxk-
HocTH BIOOpa HK ¢ 3amaHHbIMI KadeCTBEHHBIMU XapaK-
TEPUCTUKAMH, Pa3pabOTINK MOKET «CMSTINTEY CBOH TPE-
OoBaHMI.

Biiok 7. basa naunbix ¢ mapamerpamu HK L, ume-
IOIMMH Ka4ECTBEHHYIO OUEHKY: Nry ., Nrpy,, Nkry,,
Nnyy, Vum,,, Gumy,., Kumy,, Olp,,, Lp\, Npyg,
Mpo g Opoyg, Ovye, SVygs Sy, Kiyg, Neey,. Ha-
3BaHus 3TUX NapaMeTpoB HK cooTBeTCTBYIOT Ha3BaHUAM
napametpoB OC.

brox 8. Pacuer crommoctu HK, kotopsie coorBet-
CTBYIOT TpeOoBaHMAM pazpadareiBaemoro OC Ha OCHO-
BaHMUU 0a3bl IaHHBIX (OJI0K 9).

bnok 9. baza 1aHHBIX CO CTOMMOCTHBIMH ITOKa3aTe-
nstvu 6a30BbIX KomintektoB HK (C) n monomHuTe b HBIX
3JIEMEHTOB (tj).

Puc. 3. Anropurm Beibopa HK no nokasarensm croumoctu DC (poioinkeHHe puc. 2)

bnox 10. U3 monydyennoro nogmuosxectsa HK BbI-
6upaem HK ¢ MUHIMaIbHON CTOUMOCTBIO.

2. Boibop HK ¢ yuemom pazpabomxu apuanmos Kou-
cempykyuu DC u cpagHenuss ux no NOKA3ameno cmo-
umocmu.

ANTOpUTM BBIOOpPA TIPEJICTABIICH Ha pHC. 2, 3.

ITo pesynbraram nomydennoro nogMuoxkectsa HK,
VIOBJIETBOPSIONIECTO 33JAHHBIM OIPAHUYCHUSIM, pa3pa-
0aTBIBACTCSI COOTBETCTBYIOIIEE KOJIMIECTBO BAPHAHTOB
KOHCTpYKIMH DC, KOTOPBIE TOTIOTHSIIOTCS HEOOXOANMBI-
MU KOHCTPYKTHBHBIMU 3JIEMEHTAMH, CBSI3aHHBIMU C 00eC-
rreueareM DMC, 3amuToi or BB®, obecnicueHrnem Ten-
JIOBBIX PEIKUMOB, CO3/IaHHEM JICKTPHUCCKHUX COCTHHE-
Hui. BeIOMpaeTcst U3 HUX TOT, CTOMMOCTh KOTOPOTO OyzieT
HavMeHbIIeH. JI0TOTHUTETbHBIE KOHCTPYKTHBHBIE JJIe-
MEHTBI MOTYT OBITh Kak CTaHfapTHbIMU (D), Tak u opu-
TUHAIBHBIME (D ), T. €. MOTYT NIPECTABIATH COOOH -
TaM COOCTBCHHOM pa3pabOTKH.
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21

BBox kpHuTEpHEB OLICHKU
xoHcTpykuuit 9C, K;

22 1

DopMUpoBaHUE MATPULBI KPUTEPUEB
ouenku [I1;]

o }

Pacuer nokazareneit 3¢ peKTHBHOCTH
BAPUAHTOB KOHCTPYKUMH, Jj;

24 1

DopMupOBaHUE MATPULIBI IOKA3ATENEH
spdexrusrOCTH [I;)]

s l

HopmupoBanne MaTpHIfs! mokasareneit
sddexTuBHOCTH [Dj)4 ]

— 26 l

[Tony4yeHne B3BEIIEHHON MAaTPHULIbI
o *
nokasarteneit spdexrusrocTn [Jj; ]

— 27 1

Caeprka nokasareneii 3G (heKTHBHOCTH
BapUaHTOB KOHCTpyKLuu DC
n

3 = Za;;ﬂ
&
2 l

Br16op BapuanTta koHCTpyKImu 2C
n

D, =max Z3;;H
&

Puc. 4. Anroputm Beibopa HK mo nokasarensm s¢pdexrus-
Hoctu DC (nmpojioinkeHue puc. 2 u 3)

bnoxk 11. Ilpeacrasnenue BapuaHTOB KOHCTPYKIIVH B
BHJI€ HA0OPA JIOTIONHUTENBHBIX JJIEMEHTOB D ) .

bnok 12. BBoj TOMOTHATENBHEBIX YJIEMEHTOB, KOTO-
Ppble IPEATIOI0KHUTEIEHO MOTYT OBITh CTAHJAPTHBIMH.

brok 13. CpaBHeHue BBEICHHBIX 3JIEMEHTOB C 3Jie-
MeHTaMu cranaptHeix HK, npencraBineHHbx B 6a3e aaH-
HBIX (O50Ka 14). Ecnu cyiecTByeT HeCOOTBETCTBUE, TO
OHO MOKET OBITh YCTPAHEHO ITyTEM HEKOTOPOU JJ0paboT-
KM BapraHTa KOHCTpYyKIuHu JC.

brnok 15. BBoj TONOJHHUTENBHEBIX DJIEMEHTOB, KOTO-
pBIC SIBISIOTCS OPUTHHAIBHBIMHE (CHO/Ia TIONAIA0T dJie-
MEHTBI, KOTOPBIE HE OTPEACININCH KaK CTaHJapPTHHIC).

biiok 16. CpaBHeHuE BBEICHHBIX 3JIEMEHTOB C 3Jie-
MEHTaMH, MPEJICTABICHHBIMA B 0a3e JaHHBIX Onoka 17.

Ecnu HeKOTOPBIX AIIEMEHTOB B 0a3e JaHHBIX HET, TO MO-
KeT OBITh IPOBEJICHA JIOPAOOTKA THX AJIEMEHTOB JI0 YPOB-
HSI COOTBETCTBUS WU K€ ITOTIOTHEHUE 0a3bl JaHHBIX HO-
BBIMU 3JICMEHTAMH.

Bbiok 18. [IpoBoanTCS pacyeT CTOMMOCTH pa3pado-
TaHHBIX BapruaHTOB KoHCTpyKItuu JC. [Tpn aTOM ncons-
3yrores nanusie 1o croumoct HK (cocrapnstomei K ),
noJTyueHHbIe B OJ10Ke 8, U naHHbIe 13 O10Ka 19.

Bbrox 19. baza naHHBIX CO CTOUMOCTHBIMHU ITOKa3aTe-
JSIMA (uj) JIOTIOTHUTEIIBHBIX JICMEHTOB MEXaHUIECKON
CTPYKTYDBL

brnoxk 20. Bei0op BapraHTa KOHCTPYKIIUH C HAUMEHb-
el CTOUMOCTBIO.

3. Buibop HK ¢ yuemom pazpabomxu 6apuanmos KoH-
cmpyxkyuu IC u cpasHenuss ux no noxa3amesim ¢-
gexmusrnocmu IC.

ANTOpUTM BBIOOPA MIPEJCTABIICH HA pHC. 2, 3, 4.

[poBomuTcst pacuet nokasatesei 3hGEeKTHBHOCTH JIIs
Ka)X/IOTO BapUaHTa KOHCTPYKIIUHU U BRIOUPACTCS U3 HUX
TOT BapHaHT, 0000IICHHBIH TTOKa3aTesb 3Q(HEKTUBHOCTH
KOTOPOTO OyIeT MAaKCUMAaIbHBIM.

Coneprkanue OIOKOB aqTOPUTMA, MPEICTABICHHOTO
Ha puc. 4, COOTBETCTBYET METOly PElICHHUs 3aJa4H Ofl-
TUMU3AIUH, KOTOPBIN MOAPOOHO ONMCAH BhIIIIE.

PazpaboranHble MOIEIN M aNTOPUTMBI ITO3BOJISIFOT
TIOJTOUTH K TIPAKTUUECKON pealTi3alliy BHIOOPA OTITHMAITh-
HbIx HK ¢ paznuuHoii crenenbto 1eTaau3anuy Ha paHHUX
CTaJIUSAX IPOEKTUPOBAHUS JIJIs Pa3IMYHBIX YCIOBUHN pa3-
pabotku u mpomsBoxacTBa DC, YIOBIETBOPSS Pa3HO00-
pa3HbIe 3apOChl pa3padoTYHKOB U pousBoauTeneid JC.

JlanbHeliiee npuMEHEHHE MOJENIEH U aITOPUTMOB
1esaecoo0pa3Ho pa3BUBATh B HANpPaBICHUH CO3JAaHUS
MPOTPaMMHOTO TIPOIYKTa U 0a3 JaHHBIX, YTO TTO3BOIHUT
HCIOJIb30BATh CPEJCTBA ABTOMAaTU3UPOBAHHOI'O IIPOEK-
TUPOBAHUS JIJISl ONTUMU3AIMHA M YCKOPEHHUs Ipolecca
npoextupoBanus JC.
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