C.M.bopoBukos

Teopernyeckue 0CHOBBI
KOHCTPYUPOBAHUSA, TEXHOJOTUHU
U HAICKHOCTH

Ymeepowcoeno Munucmepcmeom obpasosanus
Pecnybnuku Berapyce 6 Kkauecmge yueOHUKA
011 CMYOeHMO8 UHNCEeHEePHO-MeXHUYEeCKUX
cneyuairbHocme 6blCUlUX YUeOHblX 3a6€e0eHuUll

MuHck
H3paTteascTBo "JIuzaun IIPO"
1998



2

V]IK 621.396.6(075.8)
BEK 32.8457

b&3

Peuensentsl: kadpenpa "KoncTpyupoBaHue U TEXHOJIOTHUSA

paauosnekTpoHHbIX cucteM" Ilomoukoro
rocy/1apCTBEHHOTO YHUBEPCUTETA,
3aB.kad. M.M.IOpnesuu; C.H.lFOpko

bopoBukos C.M.

b83 Teopernueckne OCHOBBI KOHCTPYUPOBAHUSA, TEXHOJOTUHA U HALEK-

HOoCTU. — MH.: uzaitn IIPO, 1998. — 336 c.: uin.
ISBN 85-6182-51-4

PaccMaTpuBarmTCcad NpUEMbl MATEMAaTUYECKOTO ONMHUCAHUSA MAPaAMETPOB M IOJIyde-
HUS MaTeMaTH4YeCKHUX MOJeleH paguOod’IeKTPOHHBIX YCTPOHCTB M TEXHOJOTHUYECKUX
NpOLEeCcCOB UX NpoHu3BOACTBA. M3mararTcs OCHOBBI TEOPUHM U METOABI aHAalIM3a TOYHO-
CTH U CTa0HMJIBHOCTU BBIXOJHBIX IapaMeTPOB, OCHOBBI TCOPUHU HAJECIKHOCTH U METOJBI
OLIEHKM MOKa3aTeled HaJeXKHOCTH NPOEKTUPYEMBIX PAaJUOIIEKTPOHHBIX YyCTPOUCTB.

HAna ctyneHToB cnenuanbHocTu "lIpoekTupoBaHMEe U NPOU3BOACTBO pagHOdJIEK-
TPOHHBIX cpeacTB" B KadyecTBe ydyeOHMKa. MoxeT OBITH HMOJE3Ha CTYAEHTaM JAPYTHX
PagMOdIEKTPOHHBIX CIENUAIBHOCTEH, a TaKKe IMUPOKOMY KPYTry CHENUAIUCTOB, 3aHU-
MaKoUUXCS NPUMEHEHUEM MPHUKIAJHBIX MATEMAaTHYE€CKHUX METOJOB B KOHCTPYKTOPCKO-
TEXHOJIOTMYECKOM NPOEKTUPOBAHUHM U HAJAECKHOCTU TEXHUYECKUX HU3IEIHNN.

I'oc. 3aka3 YK 621.396.6(075.8)

BBbK 32.84a7

ISBN 985-6182-51-4 © boposukos C.M., 1998



INPEAUCJJIOBUE

Hacrosimas kHura siBaseTrcss y4eOHUKOM [UJIs BY30B IO JUCIMII-
nuHe "TeopeTudyeckue OCHOBBI KOHCTPYUPOBAHHS, TEXHOJOTMH M Ha-
nexxnoctu". B Hell u3moxxkeH ydyeOHBIM MaTepuanl B COOTBETCTBUHU C
NporpaMMoOil yYKa3aHHOTO Kypca JJid CTYyJI€HTOB crneuuainbHocTtu "Ilpo-
€KTUPOBAHUE U MPOU3BOACTBO PAJUOIIEKTPOHHBIX CPEACTB".

B ocHOBY HamucaHusi KHUTU MOJOXEHBI JICKIIMU, YUTAEMbIE ABTO-
poMm B benopycckoMm rocyiapcCTBEHHOM yHHUBEpPCUTETE MHDOPMATUKU U
paauol’IeKTpOoHUKHU. Mcrmolb30BaHbl TakXe pe3yiabTaThl Hay4dHO-
HCCJIeJOBATEeIbCKUX paboOT, BEIMOJHEHHBIX MPHU ydyacTUu aBTOopa. B He-
MajJoW CTENeHU OTMeYaTOK Ha COJIepKaHHWE KHUTU HAJOXHUJIO ydacTue
aBTopa B pabore HaydHo-metoauueckoro Cosera Munpyza CCCP mno
cnenuaibHocTu "KOHCTpyHMpoBaHME W NPOU3BOJACTBO paauoanmnapary-
pel", a Takxke (HauynHas ¢ 1988 r.) HAay4HO-METOAMUYECKON KOMHUCCUHU TIO
cnenualibHoCcTH "KOHCTpyHpOBaHHE U TEXHOJIOTHUSA PATUOITEKTPOHHBIX
cpeacTB" mpu y4eOHO-METOJAUYECKOM YINpPaBIECHHHU MO PaJUOTEXHUKE,
NIEKTPOHUKE MU CBsA3W [ockomMuTeTa MO HAPOAHOMY OOpa30BaHUIO
CCCP.

B nmepBoil rinaBe KHUru AaeTcs o0IIas xapakKTepUCTHKaA mapaMeT-
poOB paanol’lieKTpoHHbIX cpeacTtB (POC), uznaraercs cyTh CUCTEMHOTO
NoJIX0Ja K MPOCKTUPOBAHUIO KOHCTPYKIHUWA U TEXHOJOTMUYECKHX MPO-
LECCOB MX MPOU3BOJACTBA.

Bo BTOpO# rnaBe paccMaTpuBaeTCs ONMMCAaHUE MapaMETPOB C yue-
TOM UX BEPOSITHOCTHOTO PaCCESIHHUS.

B Tperbell rnaBe M3J0KEHBI NpPUEMbl NMOCTPOECHUSA MaTeMaTU4ye-
CKHUX MOJieJied C HMCIOJb30BAHUEM MACCHUBHOTO M aKTUBHOTO (akTop-
HBIX DKCIIEPUMEHTOB.

B derBepTOli riaBe NpPUBOAITCS METOAbl aHalW3a TOYHOCTU H
CTaOMIBHOCTU BBIXOJHBIX MapaMeTpPOB PAaTMOIIECKTPOHHBIX yCTPOUCTB
U TEXHOJIOTMYECKUX MMPOILECCOB C HCIOJb30BAHUEM MaTEMaTHUYECKUX
MOJEIEHN.

[IssTas riiaBa MOCBSII[€EHA OCHOBAM TEOPHUM HAJEKHOCTHU, OMpEae-
JEHUIO0 MoKa3aTeJield HaJleKHOCTU MPOEKTUPYEMBIX PagUOITEKTPOHHBIX
YyCTPOMCTB, a TakXke mpuemMam oOecHeuyeHHUus HaJeKHOCTH Ha 3Tame Ux
NPOCKTUPOBAHHUS.

B mecToil rmaBe paccMaTpuBaeTcCs pelIEHHE 3ajlady MPOTrHO3UPO-
BaHUS TEXHUYECKOTO COCTOSHUS M HAJEXKHOCTU PagUOdJIEKTPOHHBIX
YCTPOMCTB U UX BJIIEMEHTOB.

B cenbpmoll rnaBe maeTcs xapaKTepUCTHKA 3aJad ONTUMU3ALNU, C
KOTOPBIMH NPUXOJUTHCS CTAJIKHUBATHCA B NPOLUECCE KOHCTPYKTOPCKO-
TEXHOJOTHUUYECKOTO NpOoeKTUpoBaHus POVY.



B BOoCbMOM rinaBe paccMaTpuBacTCs NPUMEHEHUE TEOPUU MACCO-
BOro OOCJIYy)XHUBaHUS B pPEIIEHUU MNPOU3BOJCTBEHHO-TEXHOJOTUUECKUX
3ajzad.

B neBsaTOoN rinaBe M3JIararTCs NPUEMBl CTATUCTUYECKOTO MOJIEIIH-
pOBaHUs mapaMeTpPOB PaJMOIIECKTPOHHBIX YCTPOHCTB U TEXHOJIOTHYE-
CKHUX mpoueccoB. IIpu 3ToOM akmeHT aenaeTcs Ha MOJECIUPOBAHHUE C UC-
nojp3oBanueM OBM.

B yuyeOHuKe mpuBOOUTCSA psAJ NPUMEPOB pPEHICHUS MPUKJIATHBIX
WHXXEHEPHBIX 3a/1a4, 4TO, 10 MHEHUIO aBTOpPA, HIOMOXET JIy4Yllle OCBOUTH
u3jaraeMblil yueOHbBII MaTepuall.

Knura moxeTr ObITh MCIOJB30BaHA B y4eOHOM Mpolecce CTyJleH-
TaMU APYIUX CHELUUAJBbHOCTEW, OPUCHTUPOBAHHBIX HA IPOEKTUPOBAHUE
U IPOU3BOACTBO PaAUODICKTPOHHBIX U3CIUN.

B nenom ydyeOHUK JaeT OCHOBBI g NPUOOpETEHHUSA, a B JaJb-
HEHIIEM U pa3BUTHs HABBIKOB B IIPUMEHEHHUHU INPUKIAJHBIX MAaTEMaTH-
YECKUX METOIOB Ul NIPOECKTUPOBAHUS PATMODIEKTPOHHBIX YCTPOMCTB
U TEXHOJOTMYECKHUX MPOLECCOB UX IPOU3BOJACTBA.

OTO MO3BOJIUT BBINYCKHUKY By3a B YCIOBHUIX NPOEKTHBIX OPraHM-
3allMi ¥ NPEeANPHUITUN OCMBICIUBATh U YETKO GOPMYIUPOBATH CTOSAIINE
nepea HUM 3aJadd, pelieHUuEe KOTOPBIX OCHOBBIBAETCSA Ha MCIOJIb30Ba-
HUU NPUKIATHBIX MATEMaTU4YE€CKUX METOAOB. /(1 3TOro cmemmanucry
noTpedyeTcss MUHUMYM BPEMEHU JJisi IPUMEHEHUS] U3BECTHBIX €My HIIU
U3YUYEHUS U IPUMEHEHUS HOBBIX METOLOB.



BBEJAEHHUE

KOHCTPpYKTOPCKO-TEXHOJIOTUYECKOE TPOCKTUPOBAHUE SBISETCS
Ba)XHEHWIIE COCTAaBHOM YacThIO CO3JaHUA PAJHUOIIEKTPOHHBIX YCT-
poiictB (POVY). OT ycnemHOro BBINOJHEHHUS 3TOTO 3Tama BO MHOTOM
3aBUCST KaueCTBEHHbIE TOoKa3aTenu POY.

Pa3zpaboTka KOHCTpyKIMH u TexHojoruu POY B ompemencHHOU
CTEIEHU SBJIAKTCSA TBOPUECKMMHU MNpoLeccamMu. Y JAYHOCTh ATUX MpPO-
I[ECCOB BO MHOTOM 3aBHUCUT OT MOTEHIMAJbHBIX JAapOBaHWM, OMbITa U
WHTYULIUU UHXKeHepa. OaHaKO, HE3aBUCHUMO OT HAJU4YMUS yKa3aHHBIX
Ka4E€CTB, PAJUOUHKEHEPY KOHCTPYKTOPY-TEXHOJOTY NMPUXOAUTCSA MPU-
O0eraTb K MOMOIIM MaTeMaTHYECKUX METOJOB MPHU BhIOOpE pelIeHUN U
OlleHKE UX KaudecTBa. [Ipum 3TOM HMUPOKO HCHOJB3YIOTCS aHAJIUTHUYE-
CKHE METOJbl aHAJIK3A.

Bo MHOrux ciayyasix OUEHUTh KaYECTBEHHBIE MOKA3aTEIH YUCTO
aHAJMTUYECKUMU MpUEeMaMu BeChbMa 3aTPYJHUTEIbHO, TMO0 BOOOIIE HE
NpeJICTaBISIETCA BO3MOXHBIM. B 3Tux cnyuasix nmpuberarT K dKCIepH-
MEHTaJIbHBIM MeToaaM. Hanpumep, AJig1 aHaIUTUYECKON OLEHKU TOYHO-
CTH WJIU CTaOUIBbHOCTH (QyHKIMOHalbHOTrO mapamerpa POY nHeobxonu-
MO pacmojiaraTb MaTE€MaTHYE€CKHUM BbIpaXxeHUEM (MOJEJNIbI0), CBSA3bI-
BAIOMIMM 3TOT GYHKIIMOHAIBHBINA TTapaMeTp C mapaMeTpaMu IJIEMEHTOB,
BXOJSIINX B COCTAB YCTPOMCTBA.

st 60AbIMIMHCTBA YCTPOUCTB MOJIYUUTh TaKO€ BBIPAXKEHUE YUCTO
AHAJUTUYECKUMHU MpHUEMaMU BeChbMa CIIOXHO. [loaTOMYy MHTEpecyromiee
MaTEMATHUUYECKOE BBIPAKEHUE MOJYYAKT, UCMOJb3YSI IKCIEPUMEHTANb-
HbI€ METOIbI.

Takum oOpa3zom, AJs paguoOWHXEHEpa KOHCTPYKTOpa-TEXHOJOTa
BaXXHbl KaK aHAJIUTUYECKHE, TAaK M DKCIEPUMEHTAJbHbIE MaTeMaTUye-
CKHE€ METOJbl, HCIOJb3yEeMbl€ TMNpPU BBIOOPE KOHCTPYKTOPCKO-
TEXHOJOTHUUYECKUX PEUICHUN U OLIEHKE UX KauyecTBa.

OTedecTBEHHBIN U 3apyOeXHBIM OMBIT MOKA3bIBAKOT, UTO MpHUME-
HeHue DOBM pans meneil aBTOMaTuM3alUKd HHKEHEPHBIX pacyeToB CIIO-
COOCTBYET MOBBIIIEHUI0O TEXHUYECKOTO YPOBHS H3JI€JUN, TaK KakKk Ha
OBM MOXHO CMOJETUPOBATh U MPOCUYUTATHh OOJBIIOE YUCIO allbTEpHA-
TUBHBIX KOHCTPYKTOPCKUX M TEXHOJOTHMYECKHX BAPHUAHTOB U BHIOpATh
U3 MHOXECTBAa BApUAHTOB JYYWHUN (ONTUMANbHBIA UIU OJNHM3KUHN K Om-
tTumanbHoMy). Kpome Toro, npumenenue OBM mno3Boasier COKpaTUTh
cpoku pa3zpabotku POY u ocBOEHHS UX B MPOU3BOJICTBE.



Jlns aBTOMAaTH3alMU UWHXKEHEPHBIX PacueTOB, OCHOBAHHBIX Ha Ma-
TEMATUYECKUX (TEOPETHUUYECKHX) METO/aX, WHKEHEP OJIKEH MOHITh U
OCMBICTUTHh ATH MeTOAbl. [[03TOMY OCHOBHAsA I€Jib KHUTHU HU3JIOXKHUTH
y4eOHBI MaTepual B GopMe, NOCTYHNHOUN s MOHUMAHUSI U OCMBICTH-
BaHUs CTyJACHTAM, MOJYYUBIIUM HA4YaJbHYIO MOATOTOBKY IO paaHo-
JIEKTPOHUKE, SI3BIKaM MpoTrpaMMHUpoOBaHusA 1iss DBM, Teopuu BeposT-
HOCTEH M MaTeMaTU4YeCKOW CTAaTHUCTHUKE B 00BEeMe, MPEeAyCMOTPEHHOM
yueOHBIM IMIaHOM crhenuansbHocTH "[IpoekTUpOBaHWE U MPOU3BOIACTBO
pPaanoO’IEKTPOHHBIX CPENCTB".



I'maBa 1. OBIIAA XAPAKTEPUCTUKA ITAPAMETPOB.
CUCTEMHBIE METO/JAblI B KOHCTPYUPOBAHHUU
N TEXHOJIOI'UHA PDY

1.1. BoIXxoaHbIe M IEPBUYHbIE MapaMeTPhbI

Bce ¢usmueckue BeIUMUUHBI, XapaKTepU3YyOU[He 00BEKT, MPOIECC
WA BHEIIHIOK Cpely, B TEXHHUKE Ha3blBawTCA napamempamu. llpume-
HUTENbHO K POY pas3inyaroT BBIXOIHBIE U IEPBUYHBIE MAPAMETPHI.

Buvixoonoti napamemp XxapaktepusyeT Mepy (QPYHKUUH, IS BbI-
IIOJIHEHUS KOTOPBIX NpeaHa3HadyeHa KOHCTpyKuus POY wmam texnomno-
ruyeckuil nmpouecc. Bece apyrue mapaMeTpbl KOHCTPYKIHU HJIHA TEXHO-
JOTHUYECKOTO Ipollecca, a TakKe nmapaMeTpbl BHEIIHEH Cpelbl, KOTOpbIE
B TOU UJIM MHOU CTENEHMU BIHUSAIOT HA BBIXOJHOW mapaMeTp, HAa3bIBAKOT
nepguyHviMu (MHOTJa BXOJHBIMU) napamempamu.

Hanpumep, 11 HEMHBEPTUPYIOIIETO UCTOYHUKA BBICOKOCTAOMUIIb-
HOrOo (OMOPHOT0) HANPAKEHHUS, BBINOJIHEHHOTO C HCIOJb30BAHUEM
onepanmonnoro ycunutens DAl (puc. 1.1), B KadecTBe BBIXOJHOTO
napaMeTrpa MOXET pacCMaTPUBATHCS BBIXOJHOE HanpsiKeHUue Uyyy.

[lepBuuHBIMU  @mapaMeTpaMu B
Al 3TOM CJiydyac SBISIOTCSA IapaMeTphl
+ pe3uctopoB RI1-R3, HampskeHue
R3 I crabunuizanuu crabunutpona VDI,
Hanps)K€HWE HCTOYHHMKA NHUTAHUSA

1
DAL Al, BO3MOXHO, apaMeTphl onepa-

— UHOHHOTO ycumutens DAl (ko3 -
l/l GUIMEHT yCHJEHHs, BXOJHOE CO-
E Usorx NPOTHUBJIEHHUE U T.J.) U MapaMeTpbl
DL | R2 OKPYXaroueh cpebl.
YerporicTBO  (KOHCTPYKIIHSA)
1 » UJIM TEXHOJOTHYECKHUH Mpolece
MOTYT XapakTepu3zoBaTbcsi B 00-
oIeM CJy4ae COBOKYNHOCTBIO BBI-
XOAHBIX mapamMeTpoB. [nsg ycunwu-
TeJsl 3BYKOBBIX YaCTOT 3TO, HAIpUMeEP, BbIXOJHAsi MOLIHOCTbh, K03 du-
OUEHT YCHJIEHHUS N0 MOUIHOCTH, KOX(P(PHUUUEHT HETMHEHHBIX HCKaXxe-
HUM, JUana3oH BOCIPOM3BOAMMBIX YaCTOT U T.A. B 3aBHCUMOCTH OT
pemaeMo MHKEHEPHOU 3a1a4u MOXET pacCMaTPUBATHCA OJUH WJIIM He-
CKOJIBKO BBIXOJHBIX IMapaMeETPOB.
3amMeTuM, 4TO Kaxjabld snemMeHT POY B oOmeM ciiydyae MOXeET
ONMKCHIBATHCS COBOKYITHOCTBHIO NMEPBUYHBIX napameTpoB. OgHako B 3a-
BUCUMOCTU OT (PU3MUYECKON CYIIHOCTH PAacCMaTPUBAEMOIrO BBIXOJHOTO
napameTpa POY Bo BHUMaHuE MOTYT NPUHUMATHCS OJNUH (PE3UCTOPHI,

K1

Puc.1.1 UIcToOYHHMK onopHOro
HanpsXeHns
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KOHJIEHCATOPHl M T.M.) UJIM HECKOJbKO (TPAaH3UCTOPHI, MHTETpajibHbIC
MUKPOCXEMBI, AUOJbl) NIEPBUYHBIX APAMETPOB.

B psge cnywaeB [1, 2] BMecTO TepMHUHa NEPBUYHBIE NMapaMeTphl
NOJIb3YIOTCS NOHATUSMHU BHYTPEHHHE U BHEIIHUE MapaMETpPbl, KOTOPbIEC
MOTYT paccMaTpPUBAThCA KaK pa3HOBUAHOCTU nepBbix. llon enympen-
HUMU A 6HeWHUMY TTOHUMAIOT NapaMeTpbl, XapaKTEePHU3YIOLIME COOTBET-
CTBEHHO cocTaBHble yacTu PDY (TexHOJNOTrHYecKOoro rmpoiecca) U
BHEUIHIOIO MO OTHOIIEHUIO K HEMY cpeny. Hanpumep, ecnu Ajis uctod-
HUKa OMOPHOTO HampsikeHus (puc. 1.1) B kadecTBe BBIXOJHOTO Mapa-
MeTpa paccMaTpuBaTh HanpsixkeHue U,,y, TO BHYTPEHHUMH NapaMeTpa-
MU OyAyT CONPOTUBIEHUSA pe3UCTOpOB R1-R3, HanpsxkeHue crabunusa-
nuu crabunutpona VD1, u, TeopeTUUeCcKu, napaMeTpbl ONEParMOHHOTO
YCHUJIUTENS, & BHEUIHUMH — COINPOTUBIECHUE HArpy3KHu, HANPSAKEHUE
UCTOYHMUKA NUTaHUud A1, Temnepatypa OKpyKawIllel cCpelabl U Ap.

B nanpHelimeM BHYTpPEHHUE W BHEUIHHE MapaMeTpbl 0000UIEHHO
OyaeM Ha3bIBAaTh MEPBUUYHBIMHU.

Ynorpebienue TepMHHOB "BBHIXOAHOW" M "mepBUUYHBIN" mapameT-
pbl B HM3BECTHOW CTENMEHU HOCHUT YCIIOBHBIM XapakTep M 3aBUCUT OT
YPOBHS CTPYKTYPHOW €AUHULIB KOHCTpYKUMU POY wmnum texHomorumue-
CKOTO mpomecca. Hampumep, BRIXOMHBIE MapaMeTpPhl KackagoB U QyHK-
IMOHANBHBIX Y3JIOB MOTYT pacCMaTpHUBAaThCd KaK MEPBUYHBIC MapaMeT-
pbl 1Jisi OJOKOB, a BBIXOJHBIE MapaMeTpbl OJOKOB — KakK MEPBUYHBIC
JUI paJuO3JIEKTPOHHOTO anmnapara B LEJIOM.

1.2. KoHCTpPYKTOpPCKHUE MapaMeTphbl

B xoncTtpyupoBanuu POY mUpPOKO MOJIB3YKOTCSA TAKUM MOHATUEM,
KaK KOHCTPYKTOPCKHE mapaMmeTpbl ycTpoiicTBa. OCHOBHBIMU KOHCTPYK-
TOPCKMMH  TapaMeTpaMu  SBJISIOTCS: a) wMacca; 0) rabGapursl;
B) MOJIE3HOE HCIOJb30BAHUE MAacCCHI; I) HOJe3HOEe HCIOJIb30BaHHE
o0beMa; 1) mojJe3HOe MCMOJIb30BaHUE MIIOIIANH.

[Tone3noe ucmonb30BaHWE 00BEMa OMUCHIBAIOT C MOMOIILIO KO-
sbdunuenTa 3anolHeHUs Mo 00beMy Ky, KOTOPBIA MOXXHO MOJICUUTATH
no ¢popmyne

n
Vi
Vv = V ’
ri¢ n — KOJIHNYECTBO DJICMCHTOB B YCTPOﬁCTBe;

v; — 00BEM I-T0 DJIEMECHTA;

V — ob6muit o6bem POV (ompenensercs o6beMoM Kopiyca).

B wuHXeHepHOW mNpakTUKEe pa3nuyarT Kod3((UIHEHT 3amoliHe-
HUS 1O YCTAaHOBOYHBIM oObeMaM © KOA(G(PUIHUEHT 3amOJHEHUSA
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no Gpu3nyecKuM oObeMaM B 3aBUCHMOCTH OT TOr0, Kakue 00BbEMBI 3Jic-
MEHTOB (yCTAaHOBOYHBIC MJHU (U3WYECKHE) IIOJCTABISAIOTCS B BhIpa-
xkenue (1.1).

duzuueckuit 00beM i-T0 dIeMeHTa Vyy,; — ITO Takol 00BEeM, KO-
TOPBHIH paBeH 00BEMY BBHITECHCHHOM dTUM 3JIEMEHTOM KHJIKOCTH.
VYcTaHOBOYHBIN 00BEM

! Vyerii — 2TO  00BEM,
\riviviviviviviviviy. A 117 HeOOXOOMMBIH I ycCTa-
[ HOBKH u MOHTaXa
S JJ€EMEHTa B YCTPOHCTBE

ST4TAT4I4TATSTT4TS) (puc. 1.2).
Kak npasuno, Bcerga
CIpaBeIUuBO COOTHO-

Syer HICHUE
Puc.1.2. K noacHeHuto pmusnyeckoro Veri> Vs -

M ycTaHOBOYHOro o6emMoB B cuny TpyIHOCTH

onpeneneHuss Vy,,; B UHXEHEPHOW MpaKTHKE OOBIUHO MOJB3YIOTCS YC-
TAaHOBOYHBIMU OoOBeMaMu V., . 3HaueHus V,.; NpUBOASATCSA B cIpa-
BOYHOMU nuTepatype [3], 1ub60 MOTryT OBITh HOJACUYUTAHBl AHAJTUTHUYECKH.

3HayeHus K03 (PUUMEHTOB 3aMOJHEHUS MO 00BEMY AJs HEKOTO-
pbix BUg0B POV npusenens B Tabu. 1.1.

TabOnunoa 1.1
3HaueHUud Kod3ppunueHToB Ky
Xapakrepucruka POY Kareropust wiu rpymma POY
(byHKIIMOHANTBHOE

HA3HAYCHNUE) CTalMOHapHas BO3MMast 6oproBas
1. Panuonepenaromas 0,2 0,4 0,6...0,7
2. PagnonpuemHas 0,4 0,5 0,7...0,8
3. POY uudposoit o6padoTku 0.7 0.7 0.8...0.9
nH(pOpMaIIH
4. ICTOYHUKH ITHTAHUS 0,5 0,6...0,7 mo 1,0

B uHXeHepHONl mpakTHKe BMECTO KOXPPUIHEHTA 3aMOJIHEHUS IO
o0bemMy K, 4acTo mojib3ylTcsa KO3(p(UIUMEHTOM yBEJIUYEHHUS 0O0beMma

K, , ompeenseMbIM KakK

K =— (1.2)

3navenue kodddunuenta K, , BpiOuparoT paBHeiM 1,2...5 [3].

[To anamorum ¢ 00BEMOM MOXET OBITh BBEJEHO MOHATHE KOI(]-
bunuenTta 3anmonHeHus no Macce (Ky), a nans mMmedYaTHBIX TJIAT W



10

kodddunuenta 3anmoidHeHus no miaomaau (K;). OTu kodIPIUIUEHTHI
MOTYT OBITH OJACYUTAHBI TTO GOpPMYyJIaM

d 1.3
> (1.3)

K, = (1.4)

rpe m — Macca i-ro DJIEMEHTA;

Sycr i — YCTaHOBOYHAS Miomanab i-ro 3JeMeHTa (cM. puc. 1.2);

M  — cymmMmapHas macca POYVY;

S — o0mas nmiaomanab MjiaaThl, HA KOTOPOU yCTaHABIMBAIOTCS
3JEMCHTHI;

n — KOJHMYECTBO PJIEeMEHTOB B PDOYVY.

B uHxeHepHo#l mnpakTuke BMecTOo KodhdunuentoB Ky u Ky
M
MOJb3YIOTCs KOOQPHUUHEHTOM yBenudeHus maccsl (K,) u xoapduuu-

M
€HTOM YBEJIIMYECHHUS IMOBEPXHOCTHU IMJATHI (K;gB). Kosdpduumenrsr K,
u I{fB SABISIOTCS OOpPAaTHBIMU BeJUYUHAMH Kodppuuuentor Ky u

K, T.e.

1
K% =% (1.5)

M

1

s _
K, =—
N

(1.6)

[Ipu npoexkTtupoBanuu POY kod3dpdunMeHTH yBEJIWYEHUS UCIOJIb-
3YIOT CO CIENYIOIMMUMHU YUCIECHHBIMHU 3HAYCHUSIMU:

a) kooppunueHr K% — ot 1,1 no 3... 5;
0) kodppunuent K;; — ot 1,5 no 3.

Onumem, Kak NOJb30BAaThCS HA MpPAaKTHKE KO3IPPUIHEHTOM YyBe-
AUYeHUs Ha npumepe kKod(dpduuueHTa yBeJIUUYEHUS NOBEPXHOCTH (IJO-

o K S
majau) nmevyaTHOM MmiaThl VB -

[IpeanosoxuM, 4TO COTJACHO 3BJIEKTPUUYECKOM NPUHLUHUNHUAIBHOU
cxeme POV BpiOpaHbl TUNBl BceX n 3jaeMeHTOB. [lo cnpaBouyHBIM Tab-
aunam [3] HaXOoAUM YCTAaHOBOYHBIEC MJOMIAAM ITUX JJIEMEHTOB, Sycr
(i=1, ..., n). Jlanee moacuynThIBa€M 3HAYCHHUE BECIUYHHBI

n
Z SyCTi :
i=1
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. 2
[Iycth 3Hauenue 3Tod BenuuuHbl paBHO 30 cm”. BriOupaem 3Ha-

. S
yeHne K0dQuIueHTa yBeTHUEHUA TTOBEPXHOCTH MmeyaTHOH muatel K.
[Ipumem S _
p K o = 2.
Torpga miuomanb me4aTHOW miaThl S;,;, HA KOTOpPOW OyayT pa3zme-
HIEHBl DJIEMEHTHI, ONMPEACTUTCS KaK

YB

S = Ky 2 Syers =230 =60 .
i=1

B texnuueckoit nureparype korbdbunuents Buga Ky u Ky ynor-
peOasA0T TaKXKe U MOJa APYTMMHU HAa3BAHUSAMU, HalpuMep, KOdPPUuuueHT
MCIOJIb30BAaHUS MO MAacce U MJIOUIAaH.

PaccMoTpenHbie BhINIE KOHCTPYKTOpCKHE mapamMeTpbl POV Ha3zbI-
BalOT TaK)X€ KOMIOHOBOYHBIMH MapaMeTpaMu.

Jns GyHKIHMOHANBHBIX Y3JI0B POV dacTo moap3yrOTCS NOHATUAMU
"kKonuuecTBO JeTaliel B eauHuie oovrema" (N) u "konudecTBo QyHKIIUHU
B eauHHIe oOBbema" (f).

n 1.7
N (1.7)
%

V 3
rae n — oOIee KOJIMYECTBO 3JEMEHTOB JAHHOTO yCTPOMCTBA;
F — konuuyecTBO PyHKUUI JaHHOTO YCTPOUCTBA;

V' — o0bem PDOYVY.
XapakTepUCTUKY f OOBIYHO HCMOJB3YIOT AN (PYHKIMOHAJIbHBIX
y3J0B yCTPOUCTB u(ppoBoit 06paboTku nuHbpOpMaIuu.

1.3. EauHuYHBIEe 1 KOMIIJIEKCHBIE MOKA3aTeJn
KadyecTBa

CoBokynHOCTh cBoiicTB PDY, 00ycinoBauBarmMUX HPUTOJHOCTH
yIOBJIETBOPATh ONpeAeIeHHbIE MOTPEOHOCTH B COOTBETCTBHU C €ro
GYHKIIMOHATBHBIM Ha3HAaYEHUEM, COCTABJIACT KauecTBo POV,

Jns oneHku kadvectBa PDOY uHcnonb3ywT nokazamenu xauecmaa,
NO0J KOTOPBIMM MOHHUMAIOT KOJHYECTBEHHBIE XAPaKTEPUCTUKH OJHOTO
WA HECKOJbKHUX cBoOWcTB PDOY, paccmarpuBaeMbie NPUMEHUTEIBHO K
ONpEAEICHHBIM YCIOBUSAM €TI0 CO3aHUA U DKCIIJIyaTalluu.

KauecTtBo POC saBaserca MHOTOrpaHHbBIM CBOMCTBOM. [[ns omuca-
HUS PA3JIMYHBIX CTOPOH 3TOTO CBOMCTBA MCIOJb3YOT €IUHUYHBIE TOKA-
3aTEeNH KadyecTBa.

OCHOBHBIMHU €IMHUYHBIMU NOKA3aTEIIMHU Ka4eCTBa ABISIOTCS:

1) BBIXOJHBIE DIEKTPUUECKHUE MMapaMeETPBhl;
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2) macca;

3) rabapuThi;

4) HaJE€XKHOCTh:

5) pecypc:

6) CTOUMOCTB;

7) xynoxecTBeHHOE opopMmieHue (qu3aiiH);

8) TEXHOJOTUYHOCTD;

9) ynoOCTBO B 3KCIyaTalluu U 00CIYyKHUBAHUU.

He Bce enuHuYHBIE MOKA3aTEJIU MOTYT OBITh BBIPAXXEHBI KOJIHYE-
CTBEHHBIMU MepaMu. MHoOrue mokaszaTeiad HaxXOoAsITCS B MPOTHUBOpPEYU-
BOW CBA3M, T.€. C YJyYIIEHHMEM OJHOrO M3 IMOKa3zaTelell yxyxamaercs
npyroi. Hampumep, Bo3pactanue HajaexHocTu PDOY Bieder 3a coboi
NOBBIIIEHUE CTOUMOCTH.

YacTto o xauectBe POV cynsT He mo abCONIOTHBIM, @ IO OTHOCH-
TEJIbHBIM TOKa3zaTensM. Hampumep, BHOBb paszpaborannHoe POV cpas-
HUBAIOT C CYHIECTBYIOIIUM MNPOTOTUIOM, JUOO ¢ KakumM-nubo oOpas-
OM, IPUHSTHIM 32 3TaJOH.

Yka3zanHbie 00CTOATENbCTBA 3ATPYAHSIIOT KOMIIJIIEKCHYIO OIICHKY
Ka4eCcTBAa MOJCPHHU3MPOBAHHBIX U BHOBHh Pa3pabOTaHHBIX YCTPOUCTB.

Jnst BpIXOZla U3 MOJIOKEHHUS HMCIOJBb3YIT KOMMJIEKCHBIE MOKa3a-
TeNW KadecTBa. DTH MoOKa3zaTean O0O0OOMEHHO YUYHUTHIBAIOT BaKHEHIIHe
€AMHUYHBIC TTOKA3aTEJU KauyecTRBa.

KoMminekcHBIN MOKa3aTelb KauecTBa, B OTJIUYUE OT €AUHUYHOTO,
XapakTepu3yeT HECKOJbKO CBOUCTB PDY (kak MUHUMYM JIBa KaKHUX-TO
CBOMCTBA).

B umHXEHEpHOUW NpPAKTHUKE MONYJISAPHOCTHIO MOJB3YKTCS CIEAYIO-
nue MoJenu (BhIpakeHHUs1) KOMIIJIEKCHOTO MOKa3aTeas KadyecTBa:

K = (1.9)

K = (1.10)

rane k;, — HopMuUpoOBaHHoOe (0e3pa3MepHOE) 3HaYE€HHUE [-T0 €AUHUYHO-
ro mokaszaTelis;

a, — KOod(pPUIHEHT, XapaKTEePHU3YIOIMUA BeC (3HAYUMOCTbH, BaXK-

HOCTb) i-TO €AUHUYHOTO MOKa3aTeas Ajs JaHHOro Bujaa POY;

m — KOJHWYECTBO €IMHHUUYHBIX MOKa3zaTeliel, MPUHITHIX BO BHH-

MaHue.

BecoBble kK0O3pPuUUUEHTH ¢, 3aBUCAT OT (PYHKIMOHAJIBHOTO Ha-

3HAUYCHUA YCTpOfICTBa N YCTAHABJIHNBAKTCA OOBIYHO C IIO3HMIOKUMHN 3aKa3-
drKa, UCIIOJIb3ysd, HAIPHUMCEP, MCTOJ SKCICPTHBIX OOCHOK.
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Kosdppunuentsr o, 0O6bI9HO BBIOMpPAIOT Tak, 4TOOB oOecrmedymnBa-
JOCh OJTHO U3 YCIOBUU
m m
2=t ]]a =t (1.11)
i=1 i=1
Jisg monydeHUss HOPMHPOBAHHBIX Oe3pa3MepHBIX 3HAYCHUU €Iu-

HUYHBIX IMOKAa3aTeJIed MOTYT MCIIOJIb30BaThCsA, HAIPUMEDP, TaAKHE BbIpa-
KEHUSA:

%
o= Kk g koo ki gy
Yk -k Tk, "k .
i orr i icp i max(min)
rmae kl.o — HOPMHUPOBAHHOE 3HAYEHHE i-TO E€IUHHYHOTO IMOKa3a-
TEJS;
ki — TEKyIllee 3HaYCHHUE i-TO CAUHUYHOTO MOKa3aTels;
k* — KPUTHYECKOE 3HAaYEHHUE i-TO0 €JUHUYHOTO MOoKa3aTens ¢
! TOYKHU 3PEHUS MOTPEOUTENbCKUX CBOMCTB POV
k,-OHT — ONTHUMAJIbHOE 3HAYCHHUE [-TO CAMHUYHOTO TOKa3zaTelss
Ka4ecTBa;
kimax(mm) — MaKCHUMAaJIbHO€ UJW MUHUMAJIbHOE 3HAYECHUE [-TO CIH-

HUYHOTIO MOKa3aTess KauyecTBa.

C nOpakTUYECKHMM HMCHOJb30BAHMEM KOMIIJIIEKCHBIX MOKa3aTeneu
kayecTtBa Buaa (1.9) u (1.10) npuMeHUTEIBHO K MHTErpajlbHBIM MUK-
pocxeMaM U MUKpOCOOpKaM MOXHO O3HAKOMUThCS B paborax [4, 5].

Crangapt (I'OCT 15467-79) xpoMe KOMIIJIEKCHOTO MOKa3aTens
KayeCcTBa YCTAaHABJIMBAET €II€ TaK Ha3blBA€MbIil MHTETrpPaJbHBIM MOKa3a-
Tenb kauectBa. OH mpeacTaBiaseT co00W OTHOIIEHUE CYMMAapHOTO IO-
ne3Horo spdexkra ot skcmayartanuu POY k cymmapHbBIM 3aTpaTaM Ha
€ro CO3/JaHue U IKCIJIYyaTalHIo.

NuTerpanbHblil MOKa3zaTelb KadecTBa MOXET OBITh TaKXe ompe-

NEJEeH, HallpUMEDP, B BUJE
=%

> (1.13)
Zz
rae QZ — nojiHasA uenesad orgadya POY manHoro Tuma 3a nmepuoj 3KcC-
MJayaTamnuu;
Zz — cyMMa 3atrpar (M3JAEepKEK) Ha JOCTHXKEHHUE IMOJHOU Iene-

BOMW OTJayH.

BaxHoe 3HaueHHe O OLEHKHM ypoBHS kKauectBa POY mmeer pac-
NpeleJeHne IMOJHOM LeNeBOM OTAaYM M CYMMBI 3aTpaT BO BpPEMEHHU
(puc. 1.3).

[Tonnasa neneBas orgadya (Jy 3aBHCHUT OT MHOTHX TE€XHHUYECKHUX U
OpTaHU3aIMOHHBIX (AKTOPOB: MOATOTOBKHM mapka POV, ycmoBuil ux



KCIyaTalMH, KBaluduka-
MU 00CIyKUBAKIIETO Mep-
coHaina u Ap. U Bce 310 HU3-
MEHSETCS BO BPEMEHHU.
3aTrpaTrel Ha JOCTHXeE-
HUS IOJIHOM L E€JIEBOM OTJHa-
Yh 3aBHUCAT, HApUMEpP, OT
TEXHUYECKOTO YPOBHS
npennpusaTus, GopM U Me-
TOJAOB OpraHU3aluu NOPOU3-
Puc. 1.3 PacnpeneneHue Bo BpeMeHU BOZACTBa, cClicHHaJIU3allUN U

MONTHON UeneBon OoTAA4YM U 3aTpaT: KOOMEepUupoBaHus, mnpodec-
t — BpeMsA oOCTUXKeHUSA NMOJIHOW LeneBon CHOHANBHONH MOJIrOTOBICH-

oToaun;Af- BpeMsl NpOeKTUPOBAHUSA, yaro-
TOBMEeHUA U NOAroTOBKU K NpuMmeHeHuto P3Y; HOCTH KaJpoB, TCXHOJIOTHT-

T— nepuopj BpeMeHM pacxoaoBaHusa cpeacts. HOCTH KOHCTPYKIOHUH POV u
ap. 3JecCh TaKXe CKa3blBa-

eTcs BIUsSHUE (paKTOpa BpEeMEHHU.

OT mpaBUIBHOIO MOCTPOEHHS MAaTEMAaTUYECKHUX MoJejeil (Bblpa-
KEeHUM) nas BeJUudyuH Oy U Zsy 3aBUCHUT NPABUJIBHOCTH HMHTETrPalbHOMU
oueHkn kadectBa PDOY. Ha mpakTuke OOBIYHO CIIOKHO MHOJYYHUTh HE
TOJIBKO MOJAENU Juid pacueta Oy U Zy, HO HHOT 14 HE ICHO, Y€PE3 KAKHUE
napaMeTpsl BBIpa)XaTh MMOJHYIO LENEBYIO OTAAYY.

B peanbHBIX YCIOBHSIX HE MEHEE TPYAHO MOACYUTATH U CyMMap-
HbIE 3aTpaThl Ly.

BMecTe ¢ TemM OOMmMHOCTH, MHTETrpaJibHOTO MMOKa3aTeas KadecTBa
Buaa (1.13) obneryaer ero npuMeHeHHEe K KOHKPETHBIM YCIOBUSIM.

1.4. MeToabl OlIeHKH YPOBHS Ka4eCTBA

I oueHKkM ypoBHsS KadecTBa POY Ha nmpakTuke MIHUPOKO UCIOJIb-
3YIOT CleAyIomue MeToabl: AuddepeHInalbHblil; KOMIIEKCHBINH; CMe-
IMIaHHBIA; CTATUCTUYECKUH.

HudpepeHnnanbHblii METOJ OCHOBAH HAa MCIOJIb30BAaHUM €IUHUY-
HBIX [IOKa3aTejaeu kadyecTtsa POYVY.

KoMnIekcHBIE METOJX OCHOBAH Ha MCIOJb30BAHUHU KOMILJIEKCHBIX
IIOKa3aTeJel KayecTBa, Ba)XHBIM BOIPOCOM 31€Ch SBISAETCA Y4ET TeEX
€IMHUYHBIX IOKa3aTeyell, KOTOpble HE MOTYT OBITh SIBHO BBIPaXXEHBI
KOJMUYECTBEHHBIMU MEpaMH, HalpUMeEp, XyJ0KECTBEHHOE OopopMieHHE
(nu3aliH) WIM ygoOCTBO B TEXHUYECKOM oOcnyxuBaHuUH. [ng yuera
NOJA00OHBIX €JMHUYHBIX MOKa3aTeledl NPUTroJHbl METOAbl 3KCHEPTHBIX
OLIEHOK. B 3THX MeToAax €IMHUYHOMY MOKa3aTedr JaeT HE3aBUCUMYIO
OLleHKY (Hampumep, B Oajnax) Trpynna CHENUATUCTOB-3KCIEPTOB.
Pe3ynpTUpPYIOIIYI0O OKOHYATEJIbHYI OLEHKY OOBIYHO MOJYyYalT MyTEM
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ycpenHeHus. B mpocTelimieM ciaydae MOJCUUTHIBAIOT cpeaHee apudme-
TUYECKOE 3HaYeHue no popmye

2k

_ Jj=1
k = L——|, (1.14)
n
rage k,- — YHUCJIIEHHOE 3HAYEHUE OLEHKU, CIECIAHHOE j-M DKCIEPTOM;
N — YHCIO0 3KCHEPTOB, YYACTBYKIIUX B MPOUEAYPE IKCIEPTHOU

OLIEHKN €JUHUYHOTO IMOKa3aTeJasI KauecTBa.
Jlyumiue pe3yibTaThl JaeT yCPEAHEHUE C YY€TOM BECOBBIX KOI(]-
GUIMEHTOB, YYUTHIBAIOI[MX 3HAYUMOCTb MHEHHUS (OMNBIT, KBaluduka-
UI0, aBTOPUTET U T.M.) j-TO 3KcHepra. B 3TOM ciydae HCHOJB3YIOT

Gopmymy

il aep
s
S T

b
Il
<

> (1.15)

~.
Il
—_

rie o, — BECOBOM KO3 PUUHEHT j-ro dKCImepTa.

CMmemaHHbIi METOJI OIEHKM OCHOBAH Ha OJHOBPEMEHHOM HCIIOJIb-
30BaHUM €IMHUYHBIX U KOMIIJIEKCHBIX ITOKa3aTejaen kadyecTtBa POYVY.

[Ipyn cTraTucTUYECKHUX METOJaX 3HAYEHUE HMHTEPECYIOUETrO MOKa-
3aTens KkadecTtBa POY onpenenstor ¢ UCMOJAb30BAHUEM NPABUJ MaTeMa-
THYECKOM CTAaTHUCTHUKH.

I[Ipy pemieHMM NpakTUUYECKUX 3ajay IO OIeHKe KayecTtBa POY
00bIYHO TIpHOErarlT K COYETAHHUI PACCMOTPEHHBIX METOJOB OIEHKHU
KadyecTBa.

1.5. CyTh CHCTEMHOI0 MOAX0/Aa K NPOCEKTHPOBAHHUIO
KOHCTPYKIUH M TEXHOJOTUH

JleTanbHOE€ pacCMOTpPEHUE KOHCTPYKIHU U TexHoioruu POV mo-
Ka3bIBA€T, YTO KaK KOHCTPYKUHMH, TaK U TEXHOJOTHYECKHUE IPOLECCHI
OPOSBIAIOT MPU3HAKM CHCTEM: NPEACTABIAKT c000il enmHOE Leloe,
COCTOSALIEE M3 COCTAaBHBIX YacCTE€W, BBINOJHSAKIIUX KAaKYI-TO OOHIYIO
3agavy. [losTOMy nans NpOEKTUPOBAHUA KOHCTPYKLIHW U TEXHOJIOTHUHU
POY npumeHum Takol K€ MOAXOJ, KaK U NPU NPOEKTUPOBAHUU CHC-
TeM. OH MMOJIy4HJI HA3BAHUE CUCTEMHOTO MOJAXO0AA.

OnbeIT NpOEKTHPOBAHMUSA  NOKA3bIBAET, YTO HCIOJb30BaHUE
CUCTEMHOTO MOJAXOJa THO3BOJSIET JAOCTUYL 0Oojiee  BBICOKUX
KAYECTBEHHBIX IOKa3aTeJleld KOHCTPYKIMH M TEXHOJOTHYECKHUX
IPOLECCOB, HEXEIU NIPU PEUENTYPHOM NPUHIUIE NPOCKTUPOBAHMUS.
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Cxema Mpumep:
PapnoaneKkTpoHHbIN
Cynepcuctema annapar, BHeLUHAA
cpepa
T | 1
1
I PaAno3MNeKT POHHbII
1| KOHCTPYKYKMA unm |1 6ok
I = |1
1| TexHonornueckui |,
1 1
1 1

npouecc (cucrtema)

r
1
1
I
|
|
1
I
|
|
1
|
L

DYHKLMOHaNbHbIE
yanbl, Kackagbl

CocTaBHble YacTu
(noacucTtemsbl)

Puc.1.4. K NOHATUIO CUCTEMHOIo noaxona

XapakTepHO 0COOEHHOCTHIO PEUENTYPHOrO MOJAX0/Aa K MPOEKTH-
pPOBaHUIO SABJIAETCS HMCIOJb30BAHHE YKa3aHUUl (peKOMeHIalHuil, peuen-
TOB) OTpacJE€BBIX CTAHAApPTOB, HOpMajdel U APYTrUX TEXHHUUYECKUX J0-
KYMEHTOB.

B camoMm o0mieM BUE CUCTEMHBIN MOAX0J K NTPOCKTUPOBAHUIO 3a-
KJIKYaeTCs B y4€TE€ Ha BCEX 3Talax NPOECKTUPOBAHUS CBA3H, OTpa)xae-
MOM CXE€MOW, NOKa3aHHOU Ha puc. 1.4.

PaccMOTpuUM OCHOBHBIE YEPTHl CHUCTEMHOTO IMOJAXO0Ja MPUMEHHU-
TEJIbHO K IPOECKTUPOBAHUIO KOHCTPYKIIHMA:

1)HeoOX0IMMOCTh PACCMOTPEHUS aAJbTEPHATUBHBIX BAapPUAHTOB,
KOTOPBIE€ MPEAMOJOKUTEIbHO MOTYT NPHUBECTH K MOJYYEHHUI COMOCTa-
BUMBIX PE3yJbTAaTOB. DTO, MpeEXJe BCEro, Kacaercs BbIOOpa MCTOYHH-
KOB DHEPTHUH, UCTIOJIB3YEMBIX MAaTEPUAIOB, KOMIOHOBOYHBIX CXEM, KOM-
IUICKTYIOIMUX u3Aenuii. BeiOpanHble pemieHus DOJKHBI Hauboliee aaek-
BAaTHO YJOBJETBOPATH TPEOOBAHUSAM K KOHCTPYKIIHH;

2)oueHKa KayecTBa KOHCTPYKIMHM HE TOJbKO OCHOBBIBASICh Ha
OOMIEMPHUHATHIX TMMOKa3aTeNsiX, TaKhX, KaK BBIXOJHBIE TMapaMeTpHl,
CTOUMOCTh, BpeMs pa3paboTku, yaoOCTBO B OOCHy>XWBAaHWH, HAICK-
HOCTbh M T.N., HO M KOJHUYECTBEHHAs OIEHKAa 3HAYEHUS KOMIIJIEKCHOTO
(MHTerpaJdbHOT0) MOKa3aTelsl Ka4yecTBa,;

3) yuetr TOoro, 4to KoHCTpykuus POY (pyHKuuoHUpyeT BO BHEII-
HEell cpele U B JACUCTBUTEINbHOCTHU SIBJIAETCS MOJCUCTEMOUW HEKOTOPOU
IpyroW cucteMbl (cymepcucteMbl). PemeHus, npuHuMaeMble MpH pas-
paboTke KOHCTpYKIuH PDOY Ha nwoboi ctaguu, o0yCIOBJICHB BHEIIHEH
cpenoi, KoTopas BBICTYNAeT B BHUJAE CJHEAYIUX GaKTOPOB: PU3U-
YecKoe OKpPYXKEHHE; YpOBEHb HAayKH M TEXHUKHU; (popMa CTPYKTYph
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NPOEKTHON OpraHM3alMM; KBadu(UKanus, ONbIT U UHTENJIEKT MEepCOHa-
na; BpeMs pa3pabOTKHU; JONOJIHUTEIbHbIE GaKTOPHI;

4)uccrnenoBanue 3pGHEKTUBHOCTH KOHCTPYKTOPCKUX PEIICHHUN Ha
OCHOBE MOJIJIUPOBAHUS 0€3 UCMOJIb30BAHUS yCTPOUCTB;

5)ucnonb30BaHUE BEPOSITHOCTHO-CTATUCTUUYECKUX METOJOB IIpHU
OLIEHKE pEIIeHUM, Ha pe3ydabTaT KOTOPBIX BIMUSAIT ClydalHble mHapa-
METPBHI;

6)mnpokoe ucnonab3zoBaHue IBM u coBpeMEHHOIro mMareMaTHye-
CKOTro ammnapara nIpu OUEHKE NPUTOJHOCTH KOHCTPYKTOPCKUX PEIICHUH.

[Io aHamoruu c KOHCTPYKUHUSIMH MOXKET OBITh PACCMOTPEH CHC-
TEMHBIM NOAXOJ NPUMEHHUTENBHO K NPOEKTUPOBAHUIO TEXHOJOrUU [6].



