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Peanusaumnsa npuHUmMna CKBO3HOMro NpoeKTUpoBaHUSa — OAUH

13 3pPeKTUBHbLIX CNOCO60B COKpALLLEeHMS CPOKOB pa3paboTku
PaAnNO31eKTPOHHbIX CUCTEM U YMEHbLUEHUS KOInYecTBa owunboK.
CKBO3HOE NPOEKTUPOBaHME COCTOUT B COBMELLEHUWN B €4UHON
NpoOeKTHOW cpeae nepegayn TpeboBaHUM HA YPOBEHDb BHU3

M pe3y/1bTaTOB MPOeKTUpPpOBaHUSA HA YPOBEeHb BBepX. 13 ycnoBus
COBMECTUMOCTMU BbITeKaloT TpeboBaHMSA K ONUCAHUIO pe3y1bTaToB
NpOeKTUPOBAHMSA MO YPOBHAM B eANHON cpeje, a U3 yC/10BUS
nepenayun pesyibTaToB MPOEKTUPOBAHUS HA Bblleexalnm
ypOBeHb — TpeboBaHMe afeKBAaTHOCTU pe3y/ibTaTOB KOMMNbIOTEPHOI0O
Mo eNnnpoBaHusa peasibHOMy nosegeHuo CBY-MUKpoOCXeMmbl,
N3roTaB/IMBaeMoOM B XO4e TEXHONOrM4eCckoro npouecca.
A[eKBaTHOCTb KOMMbIOTEPHOro MOAENNPOBAHNSA PaKTUYECKOMY
nosegeHuto CBY-MUKpoOCXeMbl AOCTUrAeTCsa NyTeM NpUMeHeHus npu
NpOEeKTUPOBAHUMN U3LENNN MOAENIEN, B ONUCAHUU KOTOPbIX Y4UTbIBAETCS
M3MEHYMNBOCTb TEXHO/IOrMYeCKOoro rnpouecca Ux N3roTosJsieHUS.

pHUMeHeHHe COBPeMEeHHBIX CHCTeM aBTO-  TOCIOACTBYET NPUHIIUII CTAHAAPTHBIX TEXHOIOT UK
MaTH4YecKkoro mnpoekTupoBaHusi (CAIIP)  [1, 2]. TepMHH "cTaHAApPTHAs TeXHOJIOTHUs" IPefIIo-
CBY-ycTpoMCTB, TakKUX Kak AWR Design  jnaraet efHHCTBO CIIeLIHMaJbHEIM 06pa3oM OpraHH-
Suite nnu Agilent (Keysight) Advanced  30BaHHOro TeXHOJIOTHYeCKOrO IPOIlecca H3TOTOB-
Design System (ADS), mo3BossieT Iepe- JIeHHUS MHKPOCXeM KOHKPEeTHOM I'PYIIIIBl KOHCTPYK-
DABaTb Ppe3yNbTaThl MoOAenHpoBaHHUs CBY MOHO- THBHO-TeXHOJIOTHMYECKOro IoAobus M KOoMILIeKca
JTUTHBIX MHTerpanabHbIX cxeM (MHC) Ha ypoBeHp 'lIpaBuJa U CpeACTBAa IPOEKTHUPOBAHHUS' MHKPO-
BBIIIIE - J7I IPOeKTHPOBAHUS PafHUO3TeKTPOHHON  CXeM /ISl 3TOM IPYIIIIHL.
anmaparypel. OcobeHHOCTH OPraHM3aLUK CTAHAAPTHOIO TeX-
OfHAKO IIPOCTO IepeJauM pe3yJIbTaTOB MOZENH-  HOJOTMYEeCKOro IPOIecca COCTOSAT B TOM, UTO:
POBAHUS Ha BhIIIE/TeKAN[UI YPOBEHb HEJOCTATOYHO,  * OH HaIlpaBJIeH Ha CO3[JaHHe KOHKPeTHOM I'PYIIIIbI

Heo6XolMa YBePeHHOCTh B TOM, YTO Pe3yJIbTaThl KOHCTPYKTHBHO M TEXHOJOTHYECKH IMOMO6HBIX
MofenupoBaHus CBU-MHUKPOCXEMBI IIPH e MPOeK- u3genui, QYHKIIMOHAIbHBIE TAPAMETPhl KOTO-
TUPOBAHUHU U IKCIIEPUMEHTAJIBHO OIIPefesseMble PBIX MOTYT 3HAYUTE/IbHO Pa3/IUYaThCS;
[apaMeTphl U3TOTOBIEHHOM I10 3TOMY IpoekTy CBU-  + ommchIBaeTcs (XapaKTepU3yeTcs) HeobXo U MbIM
MHUKPOCXEMBI COBIIAZYT. Y JOCTAaTOUHBIM /JIsl JaHHOM TeXHOJIOIUHU Habo-
POM H3MepseMBbIX [1apaMeTPOB;

ECTECTBEHHASA USMEHYUBOCTD + moiskeH 6biTh arTecToBaH (qualified process);
TEXHONOTMYECKOIO MPOLECCA * B IIPOLIECC 3aJI03KeHa BO3MOXHOCTb GOPMaIn30-
B o6uier MpakTUKe MHUPOBOH MOy IIPOBOAHUKOBOM BaHHOTO KOHTPOJIS ~ [IPOBEPKHU COOTBETCTBHU S 3HA-
[IPOMBIIIIEHHOCTH OTPabOTaH U B HACTOSAIIEE BPeM S YeHUU [apaMeTPoB IIPOLECCA YCTAHOBIEHHBIM
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TpeboBaHHUSIM I10 Mepe ero oCyILiecTBIeHHU (CaMo-

aTTecTallus).

Kommnekc "IIpaBuIa U CpeACTBa IPOEKTHUPOBA-
HUs' IpeACTaBisieT 060 KOMIIIEKC B COCTaBe KOH-
CTPYKTOPCKOII, TeXHOJOTMUeCKOH K IPOTPaMMHOM
MOKYMEHTAIlHH, BCTpaHBaeMoﬁ B CAIIP 6ubnuo-
TeKH CTAHJAPTHBIX 3JIEMEHTOB, a TAKKe HACTPOEK
IJ1s1 aBTOMAaTH4YeCKON IPOBEPKHU COOTBETCTBUS
pa3paboTaHHOM TOMOJOTHM IIpPaBHIAM TOIIOJIO-
ruveckoro nmpoektTupoaHus (Design Rule Check)
U KOPPeKTHOCTH COeJUHEHHHN 3JIeMeHTOB OTHOCH-
TeJbHO NMPHUHLHUIIHAJIBHOM cxeMbl (Layout versus
Schematic). TekcToBBIH HOKYyMeHT "[IpaBHIIa TOIO-
JIOTUYeCKOT0 MPOeKTHUPOBAHUS", BXOJSLUIUH B KOM-
IIJIeKC, II0 CYIIEeCTBY SIBJISeTCS TeXHOJIOTHYeCKOH
MHCTPYKLIMeH A/ IIPOeKTHPOBAHUS 3JIeMeHTOB
bubnuoTexu (3aBoAcKHe mpaBuia). bubnuoreka
CTAaHZAPTHBIX 3JeMeHTOB IpefCcTaBiseT cobom
KOHEYHBIN Habop 371eMEeHTOB -~ COCTAaBHBIX YacTel
MHUKPOCXEeMBI, pa3pelleHHbIX [JIs IIPUMeHEeHHSs
IIPU IPOEKTHUPOBAHUHU YCTPOMCTBA (B ZAHHOM CIIY-
vae CBY MHC) Ha ocHOBe AAHHOI'O CTAHIAPTHOIO
TeXHOJIOTHYeCKOro Mpoliecca.

[TonHOe ONHCAaHHe BCeX M Ka>KAOro paspelleH-
HOT'O K IPUMEHEHUIO 3IeMeHTa IPUBOJUTCS B TeK-
CTOBOM JIOKyMeHTe "CIIpaBOYHUK 6HOITHOTEKH CTaH-
OapTHHIX 3neMeHTOB" (Primitive Library Handbook).

SEMMAG 250 x
ew held 160 mm
SEM MV 1000 kV

WD 1866 mm
Det 8rop an
SM: RESOLUTION

MIRAW TESCAN

500 pm
JAD CBETNAHA -POCT'n

BcTpanBaeMmbin B CAIIP mporpaMMHBIE MOAYJIb
b6ubnuoTeku IpencTaBisieT cobolr oTobpaskeHHe
6a3bl JAHHBIX, CBSI3bIBAIOIEH TOIIOJOrUYeCKHe U30-
6paskeHUS 31eMeHTOB, ITapaMeTPhl GHU3UKO-MaTe-
MaTH4YeCKHX MOJeJield pa3spelnleHHBIX 3JIeMeHTOB,
HX yCIOBHO-TpadrUecKoe H300paskeHHe U CIIPaBOY-
Hble GaMIbl /151 BCeX 3JIeMeHTOB. BcTpauBaeMblt
B CAIIP mporpaMMHBIH MOAY/Ab - IO CYILEeCcTBY
MHCTPYMEHT IIPOEKTHPOBAHUS ~ IIOJIYYHII B AHIJIO-
SA3BIYHOM JIMTepaType HaHMeHOBaHHe Process
Design Kit (PDK).

BBefeHUe MOHITHUI XapaKTepH3allUH, aTTecTa-
MK KU CaMOaTTeCTAallMH TeXHOJOTMYeCKOro IIPo-
Iecca o3HayaeT, YTO IIPOLecC OIMChIBARTCS B Tep-
MHHaX H3MepPHUMBIX ITapaMeTpoB. UToOb xapakTe-
pHU3YIOIIHe IIpoliecC MapaMeTpbl MOXKHO 6bIIO 6B
M3MEePHUTH, /11 KaKAO0Io IIpoLecca IIPOeKTHPYeTC S
CBOM HabOp TeCTOBBIX 37IeMEeHTOB, KOTOPhIe JIOKAJIH-
3yIOTCSI B [10JIe OHOT'0 KPUCTAjaa U 06pa3yoT Tak
Ha3blBaeMbIH TapaMeTpHUUeCKUH MOHUTOP. [Ipruuem
O/ KaXKJOTO IIpoliecca 3TOT HapaMeTpHYecKHH
MOHHTOP - CBOH. IlapaMeTpHuYecKHe MOHHUTOPHI
[ULS IBYX PeaM30BAHHEBIX HA HAIIeM IIPeAIPHUATHHI
CTaHAAPTHBIX TEXHOJIOTMUeCKUX IIPoLeccoB (yc/I0B-
Hble Ha3BaHUs MESFET10 1 MESFETO5), mpenHa3Ha-
YEeHHBIX JIJIS U3TOTOBJI€HU S Pa3HBIX KOHCTPYKTHBHO-
TeXHOJIOTHYeCKHMX IPYII, IIOKa3aHbl Ha puc.l u 2.

N TUTA

SEM MAG: 300 x WD: 1563 mm
ew field: 1.92mm  Det Brop. an.
SEM HV: 10.00 kV SM: RESOLUTION

500 pm
3A0 "CBETNAHA - POCT" n

Puc.1. MapameTpn4eckmm MOHUTOP K CTAHAAPTHOMY Tex-
HoJsiornyeckomy npoueccy MESFETI0

Puc.2. NapaMeTpuyecknim MOHUTOP K CTAHAAPTHOMY
TexHonornyeckomy npoweccy MESFETO5
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H X

M3MEH4YMBOCTb TEXHOIOTMYECKOro npouecca

HlH

CTaTucTMyecKoe perynmpoBaHue TeXHOI0rMyeckoro npotecca

Puc.3. Mepexop oT onpeneneHns U3SMeH4YMBOCTM TEXHO/IOMMYECKOro npoLecca K ero ctatucTuyeckomy

PEeryMpoBaHuio

H3roropjeHue IlapaMeTPHUYeCKOTO0 MOHHMTOpa
Ha KaKJOU IIJIaCTHHe IIPH BBIIIOJTHEHHUH TeXHOJIO-
rUYecKkoro Ipolecca mo3posisgeT (IyTeM IIpoBefe-
HHS H3MepeHHH Ha BXOASIIHUX B MOHUTOP TeCTOBBIX
37IeMeHTaX) [1071y4aTh 06beKTHUBHBIE CBUETEIbCTBA
Me>KOIlepaliMOHHOTO0 U BBIXOJHOI'0 KOHTPOJIsL. OBBIUHO
KOJIMYeCTBO MapaMeTPUYeCKHX MOHHUTOPOB Ha IIja-
CTHHe TaKOBO, UTO 17151 06paboTKHU pe3y/bTaTOB U3Me-
PeHHU MOKHO IIPUMEHSITh MeTOJ bl CTATUCTHYeCKOT0
onucaHus. [To CTaTUCTUYECKOMY OITMCAHHIO OIIpejie-
JIeTCA IPUCYINAs [IPOLeCCy eCTeCTBeHHA M3MEeHYH-
BOCTh. Tak, Ha pMC.3 IPHUBEAEHO pacIipee/eHHe 3Ha-
4YeHUHU MapaMeTpa N U3 olIHCaHHUS TeXHOJIOTHUeCKOro
Ipoiiecca A/ Tpex pasHbIX BeJIMYMH ero CTaHJapT-
HOI'O0 OTKJIOH@HHS OT CPpeJHero ¢ IIpyu O4HMHaKOBOM
CpefHeM 3HayeHHH [l CaM Ke TeXHOJIOTHYeCKHH IIPo-
1[eCC CTAHOBUTCA 06BEKTOM CTATHUCTHYECKOTO pery-
JTUPOBAaHUS, C y4eTOM €ro eCTeCTBeHHOHM H3MeHYH-
BOCTH (CM. pHC.3). TaKoe MoNOKeHUe faeT He TOJIbKO
YBEPEHHOCTh B LIeJIOCTHOCTH M IOAKOHTPOABHOCTH
TeXHOJIOTMYeCKOro Ipoliecca, HO U IIPHU HeobXomu-
MOCTH II03BOJISIeT MNpeAIIpHMHHMATh IIpeayHpeskaa-
IOl Me JeUCTBU A [/ NPeJoTBPAlleHM I BBIX0/a IIPO-
1ecca 3a Ipejesibl KOHTPOIUPYEMOI0 COCTOAHUSA.

[ToHMMaHUe TOTO, YTO JIF060M TeXHONIOIrHUeCKUH
npoiiecc obs1asaeT ecTeCTBEHHON M3MeHUYHBOCTBIO,
SABJSETCSA KAIYeBBIM (GaKTOPOM B paspelleHUH
npobyeMsl obecriedeHUSI B3AMHOI'O COOTBETCTBH S
pe3yabTaTOB MOAENIMPOBAHHSA H XaPaKTEePHUCTHK

peanbHoi CBY-MUKpocxeMBbl. BTopol, He MeHee BasK-
HBIU QaKTOp, - IOHMMAaHHe TOT0, YTO BO3MOXKHOCTD
y4eCcTh H3MEHYHBOCTh TEXHOJOTMYeCKOTO IIpolLiecca
elle Ha 3Tale IIPOeKTHPOBAHMA H3OEIMS OKa3bl-
BaeT IIpPsAMOe BIMSAHMEe Ha BBIXOJ T'OJHBIX U3TOTaB-
THBaeMBIX MHUKpocxeM. ITH ABa ¢aKkTopa obycio-
BHJIM IIOMCK TaKoro criocoba monmenupoBanus CBY-
MHKPOCXeM, KOTOPBIH yUHUThIBaJI 6bI K3MeHUHBOCTD
TeXHOJIOMYeCKOro mpoliecca.

W3IMEHYUBOCTb MAPAMETPOB
BUBINOTEYHbBIX SNEMEHTOB

B koHI1le 1990-X roloB € pa3BUTHEM CHCTEM aBTOMa-
THUYeCKOro mpoeKTHpoBaHHUsl CBUY-ycTporcTB 607b-
II0e BHUMAaHHUe OBLJIO y/e/IeHO IPUMeHeHHI0 MeToa
MonTte-Kapiio a1 BapHallMy [IapaMeTpoOB 3KBHUBa-
JICHTHBIX CXeM OHO/IMOoTeYHBIX 3/IeMeHTOB. Ka3aoch,
4TO 06IIlee pa3BUTHE KOMIIBIOTEPHOM TeXHUKHU CIIO-
cobHO ITpesoCTaBUTh HEOOXOA M MbIe BRIUHCIUTEb-
Hble MOIIHOCTH. OZHAKO pa3sBUBAJIMCh He TOJIBKO
KOMIIBIOTepPHBIe TeXHOJOTHH, HO U MOJEIU TpaH-
3UCTOPOB. TaK, B OCHOBY HAaIIMX MHCTPYMEHTOB
npoekTupoBaHus (PDK) mosioskeHa MacmTabupy-
eMas HeJlHHEeHHAas MOJe/lb TPaH3UCTOpa C bapre-
pom Ilortkun EEHEMT (3], B onmHcaHHe KOTOpPOH
BKJIFOUeHO bosee 70 mapamMeTpoB. YUHUTEIBAS, UTO
06BIYHO B CcOCTaB 6MOIMOTEKH CTAHAAPTHBIX 3Jle-
MEHTOB BKJIIOUEHO He MeHee 5-6 TPaH3UCTOPOB
Pa3/IMYHON KOHPUIYPALlMH, MOKHO IIPeCTaBUTh,
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KaKHe BBIYMC/IHTEeIbHble MOLIHOCTU IOTpeboBa-
nuCch 6B IPU MOZENTHUPOBAHUH KaskJ0U pa3pabaTsl-
BaeMoHu MHKpocxeMbl. K 2000 rosy B IIOJTHOW Mepe
omymasnack npobseMa 60JbIIMX BEIYUCIUTETBHBIX
MOIIHOCTEk, KpPOMe 3TOT0 CTajio SICHO, YTO IPO-
CcT0 MoHTe-Kap/jo BapHallUM IIapaMeTpPOB 3KBHBa-
JIeHTHBIX CXeM He 0beclleurBaIOT KOPPeIsIUH 3TUX
BapHallMM C peajbHOM M3MeHUYHBOCTbIO TEXHOJO-
rudvecKkoro mnpotecca [4]. Bcien 3a aBTopaMu [4] MBI
OTKa3a/IMCh OT IPUMeHeHH MeToha MoHTe-Kapio
Y IIOII/IM I10 JPYTOMY IIyTH.

Ecnu TexHOIOrM4eCcKU ITpoliecc obnagaet H3MeH-
YUBOCTBIO U SIB/ISIeTCSI 06beKTOM CTAaTUCTHYECKOTO
OMHKCAaHUS, TO eCTeCTBEHHO BOCIPHUHHMATh KaK-
OBIF 6M6THOTEYHBIN 3/1eMeHT KaK 06beKkT, KOTo-
pBIE 06aaeT MpUCYLIed KMeHHO eMy H3MeHYHBO-
cThio. EcTecTBeHHBIM OyeT U Iepexof, K OITHMCAHHIO0
61bIMOTeKH CTAHLAPTHHIX 3JIEMEHTOB C IIPHUBJIeYe-
HUEeM S$I3bIKa CTAaTHUCTUKH, YUUTHIBAIOIIETO BapH-
allMM XapaKTepPUCTUK OMO/IMOTEeYHBIX 3/IeMEHTOB,
BBI3BaHHBIe M3MEHYHBOCTBIO IPUMEHIeMOI'0 TeXHO-
Jornuveckoro mporecca (puc.4). B 3Tom cnydae obpex-
TOM CTAaTUCTUYECKOHN 0O6paboTKU CTAHOBATCS U3Me-
psieMble MapaMeTphl L Bcex aleMeHTOB 6UOIHOTeKH
CO CBOMMM CPeJHHMH 3HAaUeHHUSIMHU [l U CTAHJAPT-
HBIMHU OTKJIOHEHUSIMHU OT CPeIHero a.

OTOBPAXEHWUE U3MEHYUBOCTU
TEXHONOTMMYECKOIO MPOLIECCA
B UHCTPYMEHTE NMPOEKTUPOBAHUA

O6bIuHas, B TOM YHC/Ie U IPUMeHsieMas B HAlllUX
paspaboTkax, mpoleaypa onpezneneHUs] H3MeHYHU-
BOCTH U3MePseMBbIX IapaMeTPOB 3JIeMeHTOB 6H6/1H-
OTeKH COCTOHUT B ClIeAyommeM. sl KaXKA0ro CTaH-
DApTHOTO Ipoliecca IIPOEKTHPYIOTCS BXOASIIHE
B 6M6/IMOTEKy 37eMeHTHl. 3aTeM IPOeKTHUPYyeTCs
M M3TOTaBIHBAETCS KOMIUIEKT GOTOIIA6GIOHOB
U yIIpaBIISIOMeN HHGOPMAIIUHU /IS 3/IeKTPOHHOIO
nutorpada. I1o IOATOTOBIEHHOMY KOMIIJIEKTY U3r0-
TaB/IIMBAETCSI CTATUCTHUYECKH HOCTATOYHOE KOJIH-
4ecTBO "6M6IHMOTEeYHBIX" IACTUH, KOTOPbIE 3aTeM
IIOCTYIAIOT HA U3MepPeHHUs.

B HameMm ciydae H3MepeHHsS IIPOBOASTCH
Ha CTeHe, IJje BaBTOMAaTHYeCKOM peXXHMe Ha U3T0-
TOBJIEHHBIX IIJIACTUHAX CHHUMAIOTCS XapaKTepH-
CTUKHU Ha IIOCTOSSHHOM TOKe (BOJIBT-aMIIEpHEIE,
mepexofHble M T.[.), ONpeJeasioTCs YacTOTHO-
3aBUCHMBIe MaJIoOCUTHaJbHble CBY-mmapaMeTpsl
(S-mapameTpsl) - K03 UIIMEHTHI Iepelauu, oTpa-
SKeHH S, a TaKKe H3MepSIOTCS IIOTHble COPOTHB-
neHUs 6U6IMOTEUHBIX 3JIeMEHTOB, eMKOCTH KOH-
IEeHCAaTOPOB M HHIYKTUBHOCTH KaTyIIekK, yJesb-
Hble CONPOTHBJIEHUS] Pe3HUCTOPOB. [I/ISl IOJHOTEI
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MN3MeHYMBOCTbL TEXHOIOTMYECKOro npoLecca

m X

M3MeHYMBOCTb XapaKTePUCTUK 31IEMEHTOB B1UBANOTEKM

Puc.4. MNepexos 0T M3MEHYMBOCTU TEXHOOMMYECKOT0 MPOLECCa K M3MEHYMBOCTU XapaKTepUCTUK BUBINOTEUHbIX

3/1eMeHTOB

omnucaHus 6ubniuoTeku HeobOXOZHMO y4ueCTb BIIH-
sSHHe TeMIIepaTypsl Ha HU3MepsieMble ITapaMeTpHl.
[ToCKOJIBKY TEPMOKaMePa 30HI0BOM CTAHIIMU U3Me-
PUTENBHOTO CTeHJA aTTeCTOBaHA B [JHAIla3oHe

SKCTpakums
GD napameTpoB

[ Xl

OnpefeneHme CTaTUCTUHECKUX COCTOSHUI
3/1eMeHTOB 6MB6NOTEKN
Npu 3aaHHbIX TEMMepaTypax

®opMUpoBaHME MATPULLbI
napameTpoB 3KBUBANIEHTHbIX
CXeM 371eMeHTOoB bubnnoTexkn

Puc.5. opMmnpoBaHMe MATpULLbl NApaMeTPOB IKBUBANEHTHbIX CXeM 61610~
TEYHbIX 3/IEMEHTOB

TeMmepaTtyp oT - 60 mo 150°C, To BCe M3MepeHUS

IIPOBOASTCSL B HECKOIBKHUX (0OOBIYHO MSITH-CEMH)

TOYKAaX B JHala3oHe TeMIeparyp oT 60 mo 125°C.
B momosHeHHe K HMPHUBBIYHBIM XapPaKTePHCTH-

KaM O6M6IHOTEeUYHBIX TpaH3HU-
cTopoB Ipu paspaborke 6ubnu-
OTeKH K CTaHAAPTHOMY Tex-
HOJIOTUYEeCKOMY mpoleccy
C YCJIOBHBIM HaHWMeHOBaHHEM
PHEMTO025 B omucaHue TpaH-
3UCTOPOB YAAJI0Ch BKJIIOYHUTH
(BmepBrle B Poccuu) pesynb-
TaThl U3MepPeHHH Ha IJIaCTHHe
YaCTOTHOM 3aBHUCHUMOCTH K03b-
duIMeHTa yMa TPAaH3UCTOPOB.
YnpaBaeHHe  H3MepeHHSIMH,
cbop u obpaboTka pe3yabTaToB
OCYIIEeCTB/ISIIOTCS C IIOMOILBIO
CO3MAHHOTO Ha MpenIpPUATHH
nporpammHoro obecredeHus.
[lIo pe3ynbTaTaM CTaTHCTH-
4eCcKOoM 06paboTKH H3MepeHUHU
IapaMeTpoB Ka’kKIOTO M3 H3ro-
TOBJIEHHBIX CTAaHIAPTHBIX 3Je-
MEeHTOB 6HMOIHOTEeKH HAXOLUTCS
06BeKT (GDyp), COOTBETCTBYIOI MUK
CpeqHeMy 3HAa4eHHUIO H3MepeH-
HBIX IIapaMeTPOB KOHKPETHOIO
BUa 3JIeMeHTa, U 06beKTHI (GDgy,
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1 GD,), COOTBeTCTBYIOIIKe MMapaMeTpaM, OTCTOSI-  OTOOpa’KaIOIMI eCTeCTBEHHYI0 MU3ME@HUYHUBOCTb IIPU-
MM Ha BeIHYHHY CPeIHEKBAJAPATHYHOTO OTKJIO-  MEHSeMOro IIpu M3rorosneHuu CBY MHC cTtaTucTu-
HeHHUSI 10 obe CTOPOHBI OT CpefHero 3HaueHHUS. YeCKH PeryJIHpyeMOro TeXHOJIOTHMYeCcKOoro Ipolecca.
IKCTPaKIU M apaMeTpPOB 5KBHBAJIeHTHOM CXeMBbl ~ JTO O3HadaeT, YTO Pe3yJbTaThl KOMIIBIOTEPHOIO
6161HOTEeYHBIX 3JIeMEHTOB IIPOBOAUTCS B yKa3aH-  MOJeJHPOBaHUS, lepenaBaemoro B CAIIP ¢ ypoBHS
HBIX TPeX CTATUCTUYECKHUX COCTOAHUAX GDg., GD,,  mpoexTupoBaHusg CBY MHC Ha ypoBeHb MPOEKTHU-
u GDgo (puC.5) IpU HeCKOJBKUX 3HAUEHMSX TeM- POBAHHS PaJHO3IeKTPOHHOTO YCTPOMCTBA, alek-
IepaTyp C HCIONb30BAaHHEM COOCTBEHHOTO IIPO-  BaTHO OTOOpa’kaloT IIOBefleHHE peajbHO H3rOTaB-
rpaMMHoOro obecredeHus U nuieH3noHHoro CAIIP, nuBaemor CBY-MHUKPOCXEMBI.
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