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ITONCK OIITUMAJIbHbBIX PASMEPOB ITEUATHBIX IIJTIAT
JJIAd HECYHIMMX KOHCTPYKIUU
IJIEKTPOHHbBIX CPEACTB

Ipedosxen memood, arzopumm u pearusyiowas ezo npozpammd, npednasnaventvle 0us onpeoesenus Onmu-
MANHBLY PA3MEPOS NEUAMHBLX NAAM HECYWUX KOHCMPYKUUT U IJEKMPOHHBIY CPeICmE PA3IUUHBIX HANPAB-
JleHull mexnuku. B xauecmee xpumepus onmumusayuu npunam xod@pouuyuenm 3anoinenus niow,aou ne-
YAMHBIX NIAM INEKMPOHHLIMU KOMNOHeHmamu. Memood nossosaem onepamusHo onpeoeamsy 3asucumMocmy
Ko3Ghuyuenma 3anosmnenus om pasmepos NeUaAmnvlxY niam Ois PA3IUdHOU IAeMeHmHol 0a3ol.

Kniouesvie cnosa: pas3mepol neudmuovlx niam, Hecyuwue KOHCMPYKUUu, onmumudauus, Koa(ﬁd)uuuemn 3a-

NOJIHEeHUSA, dJIeMEeHMHAA 6asa.

OO6s13aTeTbHBIM 3TATIOM CO3/IaHUS HECYIITUX KOH-
crpykuuii (HK) saBagercsa onpejesnenue Tunopas-
MEPHBIX PSAIOB KOHCTPYKTUBHBIX 27eMeHTOB. [lis
crangaptapix HK aToT nipotiecc umeer oco6yio 3Ha-
YUMOCTD, KOTOPAsl yBEJIMYNBAETCS C POCTOM YPOB-
Hs craHgapTusanny (IpeAnpusiTiHe, OTPacib, CTPa-
Ha, MeXK/IyHapOHbIE COOOIMECTBA), T. K. HEOOXOAU-
MO YYHUTBIBAaTb MHOXKECTBO (DAKTOPOB, BJIMSIOIINX
HA BO3MOKHOCTb CO3JIaHUSI TIEPCIEKTUBHBIX JJIEK-
TPOHHBIX CPEJICTB PA3JNYHBIX HAIIPABJIEHUN TEXHU-
KU JIJIST PA3JUYHBIX YCJIOBUN HKCILIyaTAIlUU C BbI-
COKUMHU TIOKa3aTeJsIMI KayecTBa.

BaskHOCTD orpe/iesieHrsT THTIOPAa3MePOB Kacaer-
ca 1 nevatbix 1aar (IID), HOCKOIbKY OT HUX 3a-
BUCSIT TUTIOPA3MEPHBIE PSI/IbI KOHCTPYKTUBOB 60JIee
BBICOKOTO ypoBHS nepapxun HK u ux asemMeHTOB.
[Tpu sTOM HEOOXOJMMO YUYUTLIBATH TPOTHBOPEUNE
MEeXKy yJIydllleHrneM KOMIIOHOBOYHBIX XapaKTepu-
CTHK W CHIDKEHUWEM TEXHOJOTHMYHOCTU MPHU yBEJH-
yeHuu KosmuectBa tunopasmepos I111, Tpebyiomiee
ontuMusanuu pasmepos IIII.

KoJsmmuecTBO MPUHSATHIX TUTIOPA3MEPOB MEYATHBIX
IJIAT HATIPSIMYIO CBSI3aHO C MIPABUJIBHBIM OIpe/ieie-
HUEM WX Pa3MEPOB C TO3UINH yueTa 0cO6EHHOCTEH
MHOKECTBA HAIPaBJEHUN WCIOJb30BAHUS 3JIEK-
TPOHHBIX CPE/ICTB IS MOJTYYeHHUST UX HAWJIYUIINX
KOHCTPYKTOPCKO-TEXHOJIOTMYECKUX XAPAKTEPUCTHK.
Omnpenenenne ontuMaabHbIX pa3mepos 111 mpen-
CTaBJIAET /11 Pa3pabOTUNKOB OYEHb CJOXKHYIO 3a-
Jlavy, TTOCKOJIbKY KPOMe TAaKTUKO-TEXHUIECKHUX Tpe-
6OBaHUIl K almaparype, YYUTbIBAIONUX YCJIOBUS €€
9KCILIyaTanuu u crenuduky o6bekra, Te oHa Oy-
JIET PACIOJIOKeHa, HeOOXOAMMO YUUTBIBATH TEXHO-
JIOTHYeCKUEe W KOHCTPYKTUBHbBIE TPEOOBAHUS, B MEp-
BYIO ouepeib a(pekTUBHOE NCTIOIb30BAHNIE TLIOIA-
qu III1. IIpu atom BBIGOP pasmepos IIII ocymiect-
BJISETCSI HA OCHOBE OTPAHNYEHNS UX TUTIOPAa3MepOB,

CYNIECTBYIOIIUMH Ha MOoMeHT pa3pabotkn HK [1, 2].
Takoil 1moaxo/; UMeeT CBOM IPEUMYIECTBa, OCHO-
BaHHbIE HAa peasn3anuu (PYyHKIIMOHATBHO-Y3JI0BOTO
MeTo/ia TpoeKTHpoBanust. OHAKO [P 9TOM He yuu-
TBIBAETCST IOCTATOYHO OBICTPAst CMEHSEMOCTD 3Jie-
MeHTHOW 6a3bl M ee BJIUSHUE HA KOMIIOHOBOYHbBIE
XapaKTEePUCTUKHU TIe€YaTHBIX y3JI0B.

[pyrum perierneM Ipo0IeMbl OlIpeieIeHUS pas-
MepOB MEeYaTHBIX TIJIAT SBJISIETCS UCIIOJIb30BAHUE TH-
MTOPa3MepPHBIX PSI/IOB, YCTAHOBIEHHBIX B MEXK/yHA-
POMHBIX cTaHapTax [3]. 1o MMeeT cBoM Tpenmy-
1IeCTBA, OIHAKO B TAKOM CJIydae CJO0XKHO TOBOPUTD
0 BbI6OpE ONTHUMAJIbHBIX PA3MEpPOB.

[lespio HacTosIIEH paGOTHI ABJIsIETCST pa3padoT-
Ka MeTO/Ia OTpe/ieJIeHHs] ONTHMAJbHBIX Pa3MepOB
IIIT g Hecymux KOHCTPYKUUN IS Pa3/IMUHbIX
HaITpaBJeHNH TeXHUKU U YCJOBUH UCIIOJb30BAHNS
3JIEKTPOHHDIX CPE/ICTB, KOTOPBIH TO3BOJISIET YUUTDI-
BaTb BJIMSIHME 3JIEMEHTHOH 6a3bl Ha KOMIIOHOBOUY-
HbIe XapaKTEePUCTUKU IIeYaTHBIX y3JI0B.

MeTtoa moucka ONTHMAaJIbHBIX Pa3MepoOB
MeYaTHBIX IJIaT

B kauecTBe KpuTEpUS ONTUMUBAIMY IPUHST KO-
s dunnent sanonnenus (K3) miomaam neqyaTHbx
mar saekTporHbiMu Komnonentamu (JK), koro-
PbIil SIBJISIETCS YHUBEPCAJIbHBIM ITOKa3aTeseM OIleH-
KU 3 PEeKTUBHOCTH WCMOJIb30BAHUS TIJIOMAN TIe-
YaTHBIX IJIAT: C OJTHOM CTOPOHBI, YUYUTBIBACTCA WX
TEXHOJIOTUYHOCTD, a C JIPYrOd — 3KCILIyaTallMOH-
Hble XapaKTePUCTUKM, OCOOEHHO KOT/1a UMEETCS BO3-
MOJKHOCTD YIIPABJIEHUS TLJIOTHOCTHIO 3AITOJTHEHUS.

[Mosryuenue kKak MOKHO GOJIBIITETO 3HAYEHUST KO-
adgpuimenTa 3amoTHEHNS BO MHOTOM OTIPe/IeJIseT-
Cs1 MCTI0JIb3YEMOl HIeMeHTHOI 6a30ii 1 pazMepaMu
[III, oT KOTOPBIX 3aBUCIAT KOMIIOHOBOUHbIE XapaK-
tepuctuku. [louck ontumamabHbiX pa3mepoB 111
OCHOBAH Ha MPE/IOJOXEHUH, YTO C YYETOM pa3-
JIMYHBIX KOMOWHAIMN pa3MeIeHus] JJeKTPOHHBIX
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KOMIIOHEHTOB /[[OCTUTAIOTCS PA3JIMYHble 3HAUCHUS
koadpdunmenta 3anoanenus auas [111 pagamunbix
pasMepoB. OYeBH/HO, YTO B IIPOCTPAHCTBE TOMCKA
CYIIECTBYIOT TOYKHU, TJ€ MOXKHO MOJYYUTh MAKCHU-
MasibHOe 3Havyenue K, 4To Gy/eT COOTBETCTBOBATD
ONITUMAJIBHBIM pa3MepaM MevyaTHOH TJIATHI.

Ucxong u3 aTOTO, MpEACTABUM MOJENb OITH-
MU3AIHN:

— T1esieBast PyHKIINS

Ky=max( ) Soki/ Sty

i=1

€D

rre Sog; — YCTaHOBOUHAS TIoniaab i-ro DK, pazme-
maemoro Ha I1II j-ro Tumopasmepa niomaabio Sty

— Or'paHUYCHUA

Amnins Bminsy Amax, Bmax — COOTBETCTBEHHO, MU-
HUMaJIbHbIe U MaKcuMaJbHble pasMepsl 11T o BbI-
core ¥ ray6uHe;

Aa, Ab — maru npupanienust pasmepos 111 mo
JIBYM KOOpJMHATAM;

M — Bpi6panHOe MHOKecTBO DK, KOoTOpbIE MO-
I'YT UCIOJIb30BATbCS /151 3JIEKTPOHHBIX MOJYJIeil Ha
OCHOBE TEYATHBIX TJIAT B TeX 3JEKTPOHHBIX CPe[-
cTBax, AJisI KOTOpbIX paspabartbiBaercss HK.

[ HaxoXK/IeHUusd ONTUMAJIbHBIX C TOYKH 3pe-
Hug Makcumusaruu K, pasmepos IIII B auckper-
HOM IIPOCTPAHCTBE MOKET ObITH MCIIOJIb30BaH II0JI-
HBII 11epe6op WM MOKOOPAMHATHBIN TOUCK BCEX
BO3MOKHBIX pa3MepoB [4].

C y4yeToM CKa3aHHOTO IpeJJiaraeTcsi MeTos Io-
KMCKa onTUMaJibHbIX pasdmepoB IIII, koTopbiil 3a-
KJIFOYAETCST B CJIEIYIOIIEM.

1. Co3maercs 6U6IMOTEKA MHOKECTBA HJIEKTPOH-
HBIX KOMIIOHEHTOB M ¥ TIPOU3BOJIUTCS €€ CTPYKTY-
pUPOBaHUE MO PA3JUYHBIM MPU3HAKAM IS y1006-
CTBa JAJTbHEHIIET0 NCITOTb30BAHMS.

2. Ncxops n3 ycaoBuil KOHKPETHOH 3a/1a4W 3a-
JlaloTcs MUHUMaJbHble pa3mepsbl [TIT AxB.

3. CuyuaitnbiM 06pa3oM reHepupyercsi HabOp
9K u3 obmeit 6u6IMOTEKH.

4. Bapbupyertcs pasmeliieHue K u3 mosryueHHO-
ro HaGopa JI/Isl oJTyYeHrsl BADUAHTA C MAKCUMAJIb-
HBIM KOJIMYeCTBOM KOoMIOHeHTOB Ha IIII.

5. AHaJIOTMYHbBIE BBIYUCJEHUS BBITTOJHSIOTCS
sl Bcero MHoxkectBa Tturnopasmepos IIII. Ilpu
3TOM KaXKJbIN TIOCIEIYIONTII TUTIOpa3Mep orpe/e-
JiTeTcsl U3 COOTHOIIeHui A;y=A;TAa; B;=B;+Ab
(3Hauenust Aa, Ab 3aBUCAT OT KOHKPETHBIX YCJIO-
BUH, B KOTOPBIX IPOBOJUTCS MIPOEKTHUPOBAHUE,
WHOT/Ia MOKHO BOCHOJIb30BATHhCS YKA3aHUSIMU
m. 2 TOCT 10317-79: pasMepbl KaKJ0W CTOPOHDI
[€YaTHOM TIaThI JOJIKHbBI ObITh KPATHBIMY 2,5 TIPU
qiune g0 100 mym; 5,0 npu amuae qo 350 mm; 10,0
npu gauHe 6osee 350 Mm).

6. Boi6bupatorcst ontuMasbHbie pazmepnr [T u3
YCJIOBHS JIOCTHKEHUS 1ieieBoil pyHkuuein (1) mak-
CUMAJILHOTO 3HAYEHNS.

Pasmepnt I111 MoryT GbITH YCTAaHOBJIEHBI C YYETOM
TpeboBaHUll K 06ECIEYeHUI0 TEILIOBBIX PEXUMOB

U 2JIEKTPOMAruuTHoi coBMectumoctu. Ilockombky
06a OHU 3aBUCSAT OT MJIOTHOCTH Pa3MeleHus] KOM-
MMOHEHTOB, TMPOMEXYTKN Mexkay IJK MoxHO pery-
JITPOBATh C MOMOTIBIO Koaddurmenta K, yBeaman-
Basi ycTaHoBouHble pasMepbl Cy, Dy KOMIIOHEHTOB:

C=C,K; D=D\K,

rne C, D — pasmepnl DK ¢ yueToMm yBesnyeHUs.

C yueToM moJIy4eHHBIX pazMepoB JK mpomnsso-
JITCS TIOUCK, PEe3yJbTaT KOTOPOTO MOKET BJIUSATD
Ha BbIOOD OKOHUaTesJbHbIX pa3Mepos [III.

Takum 06pa3oM, U3MEHSIS TIJIOTHOCTD TOMOJIOTH-
YeCKOTO PUCYHKA M PACCTOSTHIE MEXIY KOMITOHEH-
TaMM, MOXKHO YIIPaBJISITb 3JIEKTPOMAarHuTHOH o0cTa-
HOBKOW W BJIMATH Ha TEIMJIOBOI PEXKIIM.

s pemeHus 3aJjaud MOMCKA ONTHUMAJbHBIX
pasmepoB III1 MOXXHO HCIIOIB30BaTh CHCTEMbI aB-
TOMATH3UPOBAHHOTO MPOEKTUPOBAHUS U, B YACTHO-
cTH, mporpamMMbl pazMmetnienus OK. B Takom ciy-
Yae, O/IHaKO, HEBO3MOXKHO BHOCUTb Kakue-1n60 us-
MeHEHUS B MPOrpaMMy 1 TpeGyroTcst 6OJIbITe 3a-
TpaTbl BpPEMEHHU, MO3TOMY ObLIa CO3/IaHa TIPOTPaM-
Ma aBTOMATMYECKOTO Pa3MelleHUs] 2JEKTPOHHDBIX
KoMItoHeHToB Ha IIIT.

Auaroputm paamemenusi K
Ha NMEeYaTHBIX IJIATaX

Ha puc. 1 npuBesnena cxema ajiropurma, coCTaB-
JIEHHOTO Ha OCHOBAHUM OIMCAHHOIO BBIIIE METO/IA.
B pesysibraTe ero BbIMOJHEHUST OMPEESAIOTCS KO-
acpuruenTsl 3anoHEHUS TEYATHBIX TLJIAT 33J1aH-
HBIX Pa3MepoB.

Buiok 1. 3arpyska Heo6XOAUMBIX JaHHBIX 00 K
(nanMeHoBaHue, JJIUHA, IHPUHA).

bBaok 2. BBoa ncxoaHbIiX JaHHbBIX:

— pasmep ILIaThl;

— aJITOPUTM BBIOOpA JIEKTPOHHBIX KOMIIOHEH-
TOB M3 HaboPa;

— HavasbHas Touka pasmemenus JK (pasme-
IIeHrne MOKET HavyaTbCs C IEHTpa ILIaThl Jaubo C
BEPXHETO JIEBOTO yIJia);

— PpACCTOSTHUE MEXKIY 3JeKTPOHHBIMH KOMIIO-
HEHTaMHU.

baox 3. TToctpoenne cnucka K, mosexkaniux
ycranoBke (OK u3 6ubmoreku BbIGUPAIOTCS CJTy-
YaiiHbIM 06pa30M, CIIMCOK HAIIOJIHSIETCS 10 TeX II0P,
MoKa cyMMapHas 1ionaap BceX DK B crucke He
Gyaer GoJIblie TIOMA/H TLJIAThI).

baok 4. Havano mukJja pasMenieHuss MaKCH-
MaJbHOro KoJsmuectBa JK.

Baox 5. Hauauno nukia nepeGopa K us chop-
MupoBaHHOro B 6joke 3 crmcka (j — Homep IK
B CITHCKE).

Baiox 6. TIpoBepka HaJWuusI B CIMCKe HeyCTa-
HOBJIEHHBIX KOMIIOHEHTOB, HOMEP U Pa3Mep KOTO-
pbIx MeHblne, yeM y tekymero DK (eciam takume
€CTh, TO TIPOUCXOUT TIepexo/l K cuaeaymoreMy DK,
T. K. TeKYIUH yCTAaHOBUTD HE yAACTCH).

baok 7. Havajo mukja mepebopa ToYeKk R 1Jist
pasMenieHns Tekyiero JK.
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Puc. 1. Cxema asropurma pazmelniennsi JK Ha mevatHbIx riatax
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HNCCJEJOBAHUS, PASPABOTKHU

baok 8. Hauaso nukjia mnepe6opa BapHaHTOB
pasMeneHns TCKngeI‘O IK (nonoxenne 1) B TOU-
ke k (cMm. puc. 2).

6|8
5 k17
3 1
412 Puc. 2. Bapuantsi pasmerie-

HHUS 3JEKTPOHHOIO KOMIIO-
HEHTAa OTHOCUTEJDBHO 3a/[aH-
HOI TOYKHU R

baok 9. IIpoBepka: 6bL iU paHee YCTAHOBJIEH
TEKYIIUI 3JIEKTPOHHDBIN KOMIIOHEHT.

braox 10. IIpoBepka Ha mepeceuenne DK B Te-
KYIIEM MTOJIOKEHUH XOTs1 ObI C OJTHUM Y3Ke YCTaHOB-
JIEHHBIM KOMTIOHEHTOM.

brox 11. IIpoBepka Ha mepeceuenne DK B Te-
KyllleM IoJoxkeHun ¢ rpanutamu 1111

baox 12. dukcupoBaHue KOOPAMHAT KOMIIO-
nenta Ha IIII.

baox 13. K MHOXXeCTBY BO3MOKHBIX TOUYEK yCTa-
HOBKHM /106ABJISIIOTCS TOUYKU C KOOPJIMHATAMY YTJIOB
3aKPEILIEHHOTO B 6J10Ke 12 KOMITOHEHTA.

Baox 14. Koner mukia nepe6opa BapuaHTOB
pasMmeniennst K, nagatoro B 6Joke 8.

bmok 15. Kownen 1ukia mepe6opa TOYeK st
pasmenienusi DK, nauaroro B 6Jioke 7.

baok 16. Kowner nukia nepe6opa IK, nauaro-
ro B GJIOKE 3.

Baox 17. IlpoBepka m3MeHEHUS KOJIMYECTBA
ycranoBsieHHbIX DK mocse ouepemHoil urepamnuu i,
KOHTPOJIMPYEMOI yCJIOBHEM OJI0KA 5.

baox 18. Kowner mukJjga pasMenieHus MaKCH-
MaJIbHOTO KosimdectBa DK, Hauaroro B 6JiOKe 4.

Baok 19. Boimonnenue pacdera koadduinenrta
3anosHeHud K, 1g ycTaHOBJeHHBIX JK.

Baok 20. CoxpaHeHue Bcex pe3yJbTaTOB.

bBuok 21. 3amnpoc mosib30BaTeN o 0 HEOOXOAMMO-
CTH MOBTOPUTH PAGOTY C IPYTUMHU UCXO/IHBIMU JIAH-
HBIMM, YCTaHABJIMBaeMbIMU B 6Jioke 1.

Omnucanue nporpamMmbl

[Iporpamma, peaJsusylomnias IIpeCTaBJIEHHbBIH
BBINIIE AJTOPUTM i pasmenienuss DK Ha meuar-
HBIX IIJIaTaX, HAIKCAHA HA sI3bIKE BBICOKOI'O YPOB-
Ha C# c ucnosb3oBanueM texuosoruu .Net 2.0.

[Tocaie 3arycka mporpaMMbl MPOUCXOUT 3arPy3-
ka 6ubsuoreku IK. Ilpu nanuuuu B 6ubinoTexe
HECKOJIBKUX HEe3aBUCUMBIX I100NOJINOTEK 110JIb30-
BaTesib JI0JKEH BbIOPATh B JMAJOTOBOM OKHE OJIHY
u3 nux. Ilocse 3Toro OTKpbIBaeTCs TJIABHOE OKHO
nporpammbl (puc. 3), B pas/esie HaCTPOEK KOTOPO-
O 33/IAI0TCS BCe HAYAbHbBIE TTAPAMETPDI, PEAN3y-
IONIMEe AJTOPUTM, TYTh HMANKK JJIs1 COXPaHEHUs pe-
3yJIbTATOB, a TaKXXe crucok pazmeposn I1II.

Load 416onem. Start Stop Al AI2 Setfoder | | 1] |2 | [
[Csetings | [ Seep? |[ Dawz |[10 B[00 = Folder | | Edt Res
StatusLabel
M3K 0-1-2:3 v| 500 1% |100.00 & [100.00 [l
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D:\Ck \Copy \Projects\MyProj \Rander\bin\Debug
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180180
200200
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12406240
1260260
280280

300
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380330
400x400
1420420
1440440
1480480

Puc. 3. TmaBHOE OKHO NTPOTrpaMMBbI

[To okoHuanum paboThl HA IKPaAHE MOSBJSIETCS
KapTUHKA C TIOJYYUBIIAMCST BAPUAHTOM pasMelre-
HUS, a TakXe Bcst HeoOXoauMasi nHdopmanus st
aHasm3a pesyJsbrartos (puc. 4). [lis ypo6erBa WH-
(popmarus npescraBieHa B Bujie TaGJIuII.

) x
[ ]
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Puc. 4. Oxno ¢ pesynbratamu paszmenieHuss OK

Ha puc. 5 mokasaHo OKHO, I€MOHCTPUPYIOIIee
paboTy ¢ OANPOrPAMMON PeIAKTUPOBAHUST GUOJINO-
ek IK, KoTOpas 1mo3BoisieT 106aBISITh U UCKJIIO-
yaTh 6m6IMoTeKN U oTAeabHble DK, a Takike mpo-
BOJIUTH PEIAKTUPOBAHNE. JJIEKTPOHHBIE KOMITOHEH-
TBI TIPEJICTABJSIOTCS B YIPOIIEHHOM BU/IE C YKa3a-
HueM rabGapuTHBIX Pa3MeEPOB.

Ha puc. 6 npuBeneHo OKHO, JE€MOHCTPUPYIO-
mee paboTy MOJIIPOrPaMMbl ITPOCMOTPA BCEX T0-
JIYYEHHBIX Pe3y/IbTaTOB. B oT/Hume OT mpeicTan-
JIEHVST Pe3yJIbTaTOB MO OKOHYAHUU PAGOTBI aJro-
putma (puc. 4), nocJe BbIIOJTHEHUs OAIPOrPaM-
MBI MOKHO YBU/IETh HE TOJBKO MOCJTETHUN BAPUAHT
pa3MelleHus, HO U BCe TIPE/IbIIYIIIe, a TAaKXKe CBe-
CTH BCe JJAHHBIE 110 PE3YJbTaTaM B OJIHY TaGJuITy.
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Puc. 5. Oxno mMenemxepa 6ubanorekn K

IIpakTHYEeCKOE HCIO.Ib30BaHHE POTPAMMBbI
U 00Cy:K/IeHne Pe3yIbTaTOB

C nomotipio pa3paboTaHHON TPOrPAMMbI ITPOBE-
JIEHDbI UCCJIE/IOBAaHUSI KOMIIOHOBOYHBIX XapaKTepu-
ctuk IIIT psiga TunopasmepoB — ot 100x100 MM 110
500x500 ¢ mmarom Aa=Ab=20 mm. Pasmepn! BbiGpa-
HBbI TaKUM 06pa3oM, 4TOObl OHH PABHOMEDHO Iepe-
KpbIBaJIU Bech Juana3on pasmepos I1II, HauGosee
BEPOSITHBIX /11 TPUMEHEHNUS B HECYINX KOHCTPYK-
nusx. [Ipu atom cremyer oTMETUTD, YTO B JIAHHOM
cJIyyae He CTaBUJIACh 33/1aya MPOBe/IEHUs TJ100aJIb-
HBIX UCCJIe/IOBAHU, a JIUIIb ONPEe/eTeHNUs TeH/IEeH-
U n3MeHeHuss K03 uIiMenHTa 3aroJHEHNS B 3a-
Bucumoctu ot pasmepos IIII u npumensemoit ase-
MEHTHOI 6a3bl.

Ha puc. 7—9 mupeacraBienbl 3aBUCUMOCTHU
yCPETHEHHOTO 3HavYeHus Koa(UIMeHTa 3amoaHe-
nust K, or pasmepos (miomaan S) 1medaTHbIX T11aT
(Ha Ka)k[OM PHCYHKe NMPHUBEAEHO 10 TPH KPUBbIE,
COOTBETCTBYIONINE PA3JTMYHBIM 3HAYEHNSIM PaCCTO-
auug mMexay DK, Kotopoe perymmpyercs Besndn-
HOlT Koadbduirenta K; i HaTJIAHOCTH rpaduKu
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Puc. 6. OxHO mpocMOTpa pe3yJIbTaToB

CMEIIEHDI TI0 BEPTUKAJIN OTHOCUTEJILHO IPYT JIPYTa,
a 3HaueHust K, ykasaHbl Ui Bcex pasmepos I111).
Ha puc. 7 ipejicTaBieHbI JaHHDIE, TIOJTyYeHHbIE IS
COBPEMEHHOI 3JIeMEeHTHON 6a3bl JJIsT TIOBEPXHOCT-
Horo MoHTaxka (cBbiie yerbipexcor IK B 6ubu-
oTeke); Ha puc. 8 — st HaBecHbix DK, KoTOpbIE
MoHTupyiotest B otBeperus (K, KoTopbie mpeiie-
CTBOBAJIN TIOSIBJIEHNIO KOMITOHEHTOB [IJISI TIOBEPX-
HOCTHOTO MOHTa)Ka WM 110 Pa3HbIM IPUYUHAM BOC-
TpeGoBaHbl ceityac; B OMOIMOTEKE UX OKOJIO CTa);
Ha puc. 9 — pe3yJbTaThl, TMOJTyYeHHDIE TTPU KOM-
OUHAITMY TIPEIBIIYINNX JBYX BADHAHTOB — UCITOJIb-
30BaHUM 3JIEMEHTHOH 6a3bl JJIs1 TIOBEPXHOCTHOTO
MOHTa’Ka M MOHTa)ka B OTBepPCTHs (OKOJIO NATHCOT
IK B 6ubsmorexe).

Bubanoreka 3J€KTPOHHBIX KOMIIOHEHTOB TIO-
crpoena Ha 6a3e 6u6smorek K CAIIP DipTrace.
OcnosHag yactb DK B3gra us 6ubimorexk General,
Cap, Res, Cap_smd. /Iy BO3MOKHOCTH TTPOCMOTPaA
9K HeobxommmMo oTKpbITh iporpammy PCB Layout,
koTtopas BxoauT B coctaB CAIIP DipTrace, u BbI-
6paTb HEOOXOIMMYI0 OGHOTHOTEKY .
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Puc. 7. 3aBucumoctu ycpemneHHoro 3Hauenus koadduimenta s3amoanenus 111 s1eKTpOHHBIMA KOMIOHEHTAMU
JUIS IOBEPXHOCTHOTO MoHTaxka oT momtaau ITII mpu pasmiruHoMm pacctoanuu Mexay 9K
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Puc. 8. 3aBucuMoctu ycpenHeHHOTO 3HaueHUsT Koaddunuenta 3anoanenus I1I1 aaBecubiMu OK ot mromaam 111
TIPU Pa3IMYHOM PACCTOSHUN MeXIy DK
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Puc. 9. 3aBucumoctu ycpeanennoro 3nauenust koaddurimenta 3anonnenus 111 waBecubivu DK 1 koMnoHeHTaMu
JUJIS1 TIOBEPXHOCTHOTO MOHTaxa oT 1romaan 1111 npu pazimuHoMm paccrosHum Mexxay JK

AHaM3 MOMYyYEeHHBIX 3aBUCUMOCTEN TI03BOJISIET
clies1aTh CJAeAyIoIUe BbIBO/bI.

1. Uem MeHblIIe pa3Mepbl IL1aT, TeM GoJiee PE3KO
yBesmauBaeTcs K, mpu momaroBoM UX yBeJMYeHNN.

2. Wsmenenme paccrosguug mexay IJK, ycra-
HaBsuBaemMoe koaddurmentom K, mpakTuyecku He
BJIMSIET HA XapaKTep MOJYYEHHBIX 3aBUCHMOCTEN.

3. IlpocyesxxnuBaeTcs 3aBUCUMOCTD BEJIUUNHDBI K,
oT pa3MepoB DK, a 3HAYUT OT UCTIIOJIB3yeMO aJIe-
MEHTHOI 6a3bl:

— 3JIEKTPOHHBIE KOMIIOHEHTBI TPEIBIIYIIETO
ITOKOJIEHNS [IJIsT MOHTa)Ka B OTBEPCTHUSI, MMEIOIIHe
60JIbIIIKEe pa3Mephbl, JAI0T 3AMETHO JIYUIIIUE PE3Y.JIb-
tarel 1o 3anoanenunio [T (puc. 8);

— mpuMeHenne JK g MOHTa)ka Ha TIOBEPX-
HOCTb 1 B oTBepcTus (puc. 9) He BBI3bIBAaET 3aMeT-
HOTO u3MeHenusi K03dduilMenTa 3aroJHeHusT M0
CPaBHEHMIO ¢ NCTOJb30BaHNEM TOJbKO IK 175 1o-
BEPXHOCTHOTO MOHTaska (9T0 MOKHO OObICHUTD Ha-
JITYMEM B 060UX CJIyYasiX 3JEKTPOHHBIX KOMITOHEH-
TOB B MUKPOKOPITYCaX, YTO CHIDKAET MJIOTHOCTD 3a-
MOJTHEHNS TIJIOIIA/IN TIeYaTHBIX I1J1aT).

576 676 784 900 1024 1156 1296 1444 1600 1764 1936 2116 2304 2500 S, CM?

4. JKCTpeMaJbHBbIX 3HaYeHUN KoadduimeHTa
3aI0JHEHNUS] B WCCJEIOBAHHOM DSy TUIIOpa3Me-
POB He HaOJI0JAJI0Ch.

BoiBo b1

Paspa6oTannblii MeTO/], peain30BaHHbIN TIOCPE]I-
CTBOM QJITOPUTMA U IPOrPAMMbI, ITO3BOJISIET OIle-
PATUBHO OTIPEJESATh 3aBUCUMOCTD K03 duiiueH-
Ta 3aIloJHEHUS OT Pa3MEPOB ITEYaTHBIX ILJIAT IS
sJIeMEHTHON 6a3bl, XapaKTePHOW [IJS 3JEKTPOH-
HBIX CPEJICTB Pa3JIMUHBIX HAMPABJEHUN TEXHUKH.
Uctnionb3oBanue koadduiinenTa, ornpeaessioniero
yBeJNYeHrue YCTAaHOBOUHBIX pa3MmepoB JK, mo3so-
JIIeT BJMATb Ha obeclieueHue 3JeKTPOMATHUTHON
COBMECTHUMOCTHU U TETLJIOBOTO PEXKHMMA.

WccnenoBanre KOMITOHOBOYHBIX XapaKTEPUCTHK
IIII ¢ ucnosib3oBaHuEM NPEJIOKEHHOTO METO/1A T10-
Ka3aJio, YTO SIPKO BBIPAYKEHHBIE IKCTPEMYMBI KO-
adduinenTa 3armoJHEeHIsT OTCYTCTBYIOT. JTO TOBO-
PUT O TOM, YTO IIPU BbIOGOPE ONTUMAJTBHBIX pPa3Me-
poB IIII fs cTanJapTHBIX HECYHINX KOHCTPYKIUIA
HEIOCTATOYHO YYUTHIBATH TOJBKO COCTAB JJIEMEHT-
Ho# 6a3bl, HEOOXOIUMO HCCJIELOBATh 3aBUCUMOCTD
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KOMITOHOBOYHBIX XaPaKTEPUCTHUK IEYATHBIX ILIAT OT
JIpyTuX (PAKTOPOB, TAKUX KAK KOJHMYECTBO BO3MOXK-
HBIX KOHTAKTOB COeUHUTEEH, KomuecTBo DK, 006-
pasyionux (PyHKIIMOHAIbHO 3aKOHYEHHbBIE TIeYaTHbIE
y3JIbl, ¥ TIp. B TO ke BpeMst, pu  pa3pabOTKe JeK-
TPOHHBIX CPEJICTB, B TEX CJAYUASIX KOT/IA N3BECTEH Ha-
60p KOMIIOHEHTOB B 3JIEKTPOHHBIX MOJIYJISIX, UCTIOJTb-
30BaHUE JIAHHOTO METO/IA JIJIs OTIPEIe/IEH ST OIITUMAJTb-
HbIX pa3MepOB II€YaTHbIX IIJIaT BIIOJIHE OHpaBZIaHHO.
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[TOMIYK OIITUMAJIBHUX PO3MIPIB JIPYKOBAHUX ITJIAT
JUUIA HECYUMX KOHCTPYKIIIN EJIEKTPOHHUX 3ACOBIB

3anpononosano memod, aizopumm i nPozpaMy, wo tozo pearisyc, AKi nPuHAueni 01k GUIHAYEHH ONMUMAN-
HUX PO3MIPI6 OPYKOBAHUX NAAM HECYUUX KOHCMPYKUIL Md eJeKMPOHHUX 3dCO0TI6 PIZHUX HANPAMKIE MEXHIKU.
3a kpumepiti onmumizayii npUiHIMO KoePiuicHm 3anosHeH s NAouL OPYKOBAHUX NLAM eAEKMPOHHUMU KOMNO-
Henmamu. Memod 0036015€ ONEPAMUSHO GUIHAUAMU 3ANEHKHICD Koepiuicnma 3anoeuenns 6id poamipie opy-
KOBaAHUX naam wodo piznoi eaemenmioi 6asu.

Kniouogi crosa: posmipu Opyrosanux niam, Hecyui KOHCMPYKUIl, onmumizayis, Koe@iuicum 3anosHenns, ee-
Menmua 6a3sa.
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SEARCH FOR THE OPTIMAL SIZE OF PRINTED CIRCUIT BOARDS
FOR MECHANICAL STRUCTURES FOR ELECTRONIC EQUIPMENT

The authors present a method, an algorithm and a program, designed to determine the optimal size of printed
circuit boards (PCB) of mechanical structures and different kinds of electronic equipment. The PCB filling
factor is taken as an optimization criterion. The method allows one to quickly determine the dependence of the
filling factor on the size of the PCB for various components.

Keywords: printed circuit boards size, mechanical structure for electronic equipment, optimization, fill factor,
element base.
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