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CrieLamicTaM B OGMACTH OGecrieveHHd TeXHHYECKOI 3auHThl 0GbEKTOB H3BECTHO, 4TO MHOTHE
CHCTEMBI §e30MacHOCTH TMOCTPOEHbI CHA OCHOBE PasTHYHBIX CETell Mepeaul JaHHBIX OT JaTUHKOB,
CHCTEMBI BBIIEOHAGMIONEHHA, CHCTEMbI BXOJHOTO KOHTPOIA, CHCTEM YMPaBieHHA oGbeKToM H TIL B
CBA3H ¢ HTHM, CTOHMT OTMETHTh HECKOTBKO acTeKTOB, KacAIOUMXCA JAHHON TeMaTHKIL

Bo-mepBbIxX, MOCTOAHHOE YBEMHUEHHE KOMIMECTBA H MOMHOCTH PAJHOMIEDEIaTIHKOB,
YPOBHel HEOCHOBHBIX ~ H3MYyUeHHI, TIOBbIIIEHHE YyBCTBHTENBHOCTH —PAFHOTPHEMHHKOB, H,
CIIeNOBaTeNbHO, KAHATOB T0GOYHOr0 TMpHEMA, CIy/KaT MNPHYHHON MOCTOAHHOTO Y/KECTOUEHHA
TpeSOBaHHIT, NP EABABMAEMBIX K 3TEKT) OMATHHTHOI COBMECTHMOCTH PAAHOIEKT) OHHOI armapaTyphl.
11 5To 0coGEHHO Ba/KHO H AKTyaIBHO JIIA CPEACTB MepeNadH HHYOPMALEHT B CHCTEMAX Ge30MacHOCTH.
TIo5TOMY BOMPOCHI  3MEKTPOMATHHTHOI COBMECTHMOCTH B 3HAUHTENBHONH Mepe pPaspemarnTcs
KOHTPOMEM TIONOChl  H3MYYaeMOTro H TMPHHHMAEMOTO CHIHANA, KaueCTBEHHBIM BBITOTHEHIEM
Pa3THYHOTO POJA CEMEKTHBHBIX YCTPOICTB, HAMPHMEp, TAKHX KAK BXOJHBIX H BBIXOJHBIX aHTEHHBIX
HITBTP OB, aTTeHI0ATOPOB M GHIBTPOB B TPAKTe NpHEMa/TIep €M

Bo-BTOPBIX, OJJHHM I3 MHOTOUHCIEHHBIX 3TEMEHTOB KOHLIEMLIHH CO3JaHHA HOBEITHX ceTeit
repelay JJaHHBIX, B TOM WUHCTE H 3AMHIIEHHBIX, I NPHMEHAIOTCA CNOKHbIE MIHPOKOMOMOCHbIE
CHTHAMBI THGO KOAHPOBaHHE HH(OPMALIH, ABNAECTCA PagHKANTbHOE OGHOBNEHHE 0GOPYIOBAHIA Ha
OCHOBE HOBBIX CXEMOTEHHYECKHX H TeXHONOTHYEeCKHX TMOAXonoB. Hampimep, uToGbl oGecrieyHTh
VBEMHUHBAONIee ¢4 WICTO0 AGOHEHTOB Kaue CTBEHHOIT H Gecriep e50iHOI CBA3BIO0 B TAKHX CHCTEMAX HITH
MPOCTO YBEMHUHTh WHCIO JOCTYMHBIX KAHATOB CBA3H HEOOXOAHMO, B CHIY OpPAHHYEHHOCTH
YaCTOTHOTO pecypca, MHGO YBEMIUHBATh IUIOTHOCTb ceTefl, NGO yIyumaTe XapaKTepHCTHKH
TIEMEHTOB H YCTPOFCTB CHCTEM CBA3HL

OfHMM 13 TyTeil pemIeHHA OTMEYeHHBIX 3aay ABIAETCA HCIIO.
CBEPXIPOBOIHMOCTH B MHKP OBOJTHOBB M V31aX TAKITX CHCTEM.

0BaHHE ABTEHHA





[image: image3.png]MHOToC/0iHbIe TOHKOIUIEHOUHbIE CBEPXIPOBOAAIIHE CTPYKTYPBI MOTYT CIY/KHTb OCHOBOI
ZITA MHOTHX aKTHBHBIX H ITaCCHBHBIX 31€MEHTOB CHCTEM Iepeqau H oGpadoTKH JAHHBIX, MO3BOJSAS
IOJIVUNTE B HTOrE MeHbIIE TOTEPH CHIHATA, MEHbIIIE IYM B YCTPOTCTBAX, GOMbIIE UyBCTBHTEIBHOCTD,
nyume Ko3¢GHIHEHT MPAMOYTOMBHOCTH (IHIBTPOB, MeHbIlIE MAacCoTadapHTHbIe MapaMeTPhl H T,

Opnnako wHccmegopanna BTCII moKasamd, 4TO HX MOBEPXHOCTHBIN HMIIETaHC oGmagaeT
HENMHHEITHBIMI __ CBOTiCTBAMIL DT0  O3HAUAET,  UTO  YCTPOMHCTBA,  Hcmomesylompe  3ddext
CBEPXIIP OBOAIMOCTH — 5TO HeNHHelHbIe )'CT])OﬁCTBZI Hl)ll X pﬂﬁore BO3HHKAIOT HENMHHEITHbIE ABIEHHA,
KOTOpbI€ OTPAHHYHBAKT OOMAcTh NpHMeHeHHA ycTpoiicTs ¢ BTCIL OpHO 13 BBIIIEYTIOMAHYTHIX
ABNEHIIT — TEHEPALIA HOBBIX CTIEKTPANBHBIX COCTABIAKMIK, KOTOPbIE MPHBONAT K CHIDKEHIIO
COOTHOMIEHHA CHTHAN/TIOMEXA, HHTEPMOZYIALFOHHBIM HCKA/KEHIAM, FeHePaLIHH TapMOHHK, HAChIeHHIO
H CHIDKEHHIO UyBCTBHTENBHOCTH, TMepEKPECTHONH MOTYMALEH, aMIUTHTYIHO-(a30BBIM MOTYIALIIOHHBIM
H})COG})H'XOBZIHIDH\I HTO Xota 310 PasIHIHbIE '3(bq)EKl'l>l. TIpHYIHA HX MOABIEHIA OJHA — HeMHHeiHbIe
CBOICTBA TOBEPXHOCTHOro IMmefdaHca BTCIL IIMeHHO 3To OOCTOATENBCTBO JIeNMaeT 3ajauy
P OEKTHP OBaHHA H HCCIETOBaHIA XapakTepHceTHE veTpoiicts ¢ BTCII BecbMa aKTyalbHOIT 3a1aueil
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TEXHOJIOTHA CBEPXTTPOBOJIHIIMO CTIIL:
- CBEPXIIP OBOTHIKH T1€PBOTO POJIA H MATHHTHbIE ABTEHHA
B CBEPXIIP OBOTHIKE.
- CBEpPXIP OBOHIKH BTOPOTO POJIA I BbICOKOTEMITEP ATy pHaA
CBEPXIPOBOMIHMOCT.
- CBOIICTBA CBEPXMPOBOIHHKOB H (Pl IX IMPHMEHEHIA.
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[image: image6.png]Ha mpHMepax MOKA3aHO, 4TO OObeM, M MOTpedleHHe SHEPIMH 3TMeKTPOHHOTo odopyrosars —O
CYI[ECTBEHHbIE COCTABNAIONUHE CTOHMOCTH PAFHOTEXHHUECKHX cHeTeM. BTCII TexHOMOTHA JaeT
OTPOMHBIIT TOTEHLIAN O STHM TOKA3aTeNAM, BEA K CYUECTBEHHOMY CHIDKEHHIO CTAaLFIOHAPHBIX I
GopToBbIX  cHcTeM.  Macca-radaputHble rokasatenn BTCIT  mpreMoriepelaTdika BMecTe ¢
KPHOOXTAIUTENEM MOTYT ObITh CHIDKEHbI 70 50% IO CPABHEHHIO ¢ 5KBHBATICHTHBIM OGBIMHBIM
TMPHEMOTIEP €aTIHKOM, MPH YTYUIIeHHH HX XapakTepHcTHK. BTCII-MaTepHanbl Takoke HIPAKT BaKHYIO
pomb B yBemruenin KITT repearomefi anrap aTypbl, YBEMIUEHHI0 HANPABIEHHO CTH AHTEHH, YIIVYIIEHHA
361D aTeNbHOCTH H_J0GPOTHOCTH PE3OHAHCHBIX YCTPOIICTB, YMEHbIIEHHH MOIHOCTH H_VBETHYeHHH
UYBCTBHTENBHOCTH CBA3HOI AMMApaTypbl 3a CUeT CHIDKEHHA NIYMOB KACKA[OB. DTO MPHBOGHT K
/BEMIYEHHIO 30HBI OXBATA CHCTEMBI CBA3H H YBEMIMEHHIO eMKOCTH CETH, CHIDKEHHIO GHTOBOIT OMIHOKIL

TIOMHMO TOTOKHTENBHBIX KAUECTB 10 CTATOYHO TI0APOGHO PAccMOTPEHBI 1T
TPOIICTBAX HA OCHOBE
BbICOKOTEMITEPAT VPHBI XITPOBOTHITKOB:

— HHTEDMONYIALMOHHbIE HCKAKEHIA (MOABNEHHE COCTABIAIOMIX CHEKTPA ¢ YACTOTaMH, PABHBIMH
TIHHENHOIN KOMOHHALRA JIBYX HIH G07lee 4acTOT BO3GYAKLEHIN),
— IeHepalla TapMOHHK (BOSHIKHOBEHIIE COCTABIAIONIIX ¢ YACTOTAMIL KPAaTHBIMH UacTOTe BO3GY/KIEHHA),
— HachlU[eHIE H CHIDKEHIE YYBCTBHTENBHOCTH (HCKOKeHHe C1a0oro CHIHama, KOIa MOMIHBIN CHTHAT
BBOZHT B HACBII[EHIE LIETH YCIITEHII),
—IIEPEKP eCTHAA MOTYIALLA (TIEPEHOC MOTYIALI ¢ OJHOTO CHIHATA Ha APYTOii);
— aMMmIHTYIHO-(a30Bble MOIVIALIOHHbIE MpeodpasoBaHiA (Iepexon IBMeHAIMelics aMILIHTYB B
IBMeHAMmYoca dasy);
— BOSHIKHOBEHHE PEKHMa JIMHAMITECKOTO Xa0ca, TO €CTh BOSHHKHOBEHHE He TONBKO HOBBIX
TapMOHHYUECKIX KoMeGaHIT, a H ¢yGrapMOHIIK;

—HckakeHna Gopmpr AUX 136Hp aTeNbHbIX VCTP ONICTB.
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Hernonbsyemble B rporpavme AWRDE.
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[image: image9.png]MeToaHKa AHAJN3A HeMHHelHbIX cBoiicTB BTCII yeTpoiicTBa GyZieT cOCTOATh B CIETYIOMIEM.

1. Icrionp3oBaHHe mporpammel iFilter rpyrmsr mogyneit Wizards AWRDE nna Geictporo u
MPHGMIDKEHHOTO TPOEKTHPOBAHIA CTPYKTYPhl H OL[EHKH MHHEIHBIX XapaKTEePHCTHK KIacCHIECKOro
MHK] 0110710 CKOBOTO (HITBTPa (§€3 OXMakIeHA) 110 Tp eGyeMbIM MapaMeTpaM.

2. TlepeHoc KOHCTPYKTHBHBIX JaHHBIX 113 iFilter B ocHOBHOe «Teno» AWRDE — momymb
Shematics.

3. Tpopemeniie B Shematics ONTHMIT3ALIM TOMYYEHHOIT CTPYKTYPBI JIA  TpedyeMbIx
mapameTpoB S21 1 S11 B 3ajaHHOIT Monoce YacToT. CHHTE3 M3 Moxyna Shematics OMTHMITHPOBAHHOIT
SMEKTP OTHHAMITIECKOTT CTPYKTYPBI (IITBTPa.

4.  Pmgenenne» B EMSight  (MOaymb  5M€KTPOMAarHHTHOTO — MOZETHp OBAHILA)
TEKTP OFIHAMHYE CKOiT CTPYKTYpBI (HIBTpa (MPOBOJHIKOB) HA MPHMBIKAIOIIHE APYT K APYTY UacTi
(TP OBOZTHHKIT Pa3sMePOM MeHbIle UeTBEPTh JMIHBI BOJHBI). VCTAaHOBKA B K&AJBIT CTBIK IOBOHIKA
BHY T €HHETO T10pTa.

5. DopMHPOBaHIE S-MaTPHLBI MOMYUYEHHOIT MHOTOMOPTOBOI CTPYKTYPBI H TIEPEHOC €€ B
Schematic.

6. TToxicoenIHeH e K TopTaM MHOTOMOPTOBOIT CTPYKTYPBI HCTOUHHKA CHTHAMA, HATPY3KH H
HENHHEHbIX  HHAYKTHBHOCTE, XapakTepH3YIOWIX HeNHHEHbIT HHIYKTHBHBI TOBEPXHOCTHBIT
HMIIEAHC CBEPXTIP OBOJHIKA.

7. AHamHM3 XapAaKTEPHCTHK TMONMYUEHHON CXeMbl TPH IB3MEHEHHH IapaMeTPOB CXeMbI:
HEMHHEITHOI HHAYKTHBHO CTH, YPOBHA BXOJHOTO BO3/IEHCTBHA H TIL

B kauectBe Heenenyemoro BTCII ycTpoiicTBa, HEOOXOAHMO CHHTE3HPOBATh MHK]ONOJIOCKOBBII
$umbTp ayrmexcepa VBU guanmasoHa. ITomoca mporyckaHmA (HueIpa  cocTaBaAer 75 MI
Pacrnionokente ronocel ot 1805 MI'g g0 1880 MI'L. 3HaueHHA MONOC UACTOT BBIGPAHO HCXONA H3
paGowWIX YACTOT peanbHO CYMECTBYIOMHX cHcTeM cBasn DCS1800 peammsoBaHoil B pamkax
€BPOIIEIICKOr0  HCCIENOBATENBCKOTO MPOEKTa «CBEPXMPOBONANIIE CHCTEMBI A  KOMMYHHKALHID)
(SUCOMS).
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XapaKTepHCTHKH ONTHMI3HP 0BaHHOTO TIIIM HibTpa: a) MpAMble MOTEPH H IPYTIIOBOE BPeMA 3a7epKKI,
6) asa ko3 PrRIeHTa MEp eI H IPYTIIOBOE BP €M 3a7ep KKH, B) NpamMble noTepH i KCBH o Bxofy,
) npAMbIe H 0OpaTHbIE MOTEPH
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TapMOHHK H HemiHeiHo ¢t BTCTI L2 (cneBa ana mHaykmeHoc 1 MkIH/A2, cripasa g L2=500
MkIH/A2): a) niepBoii; 6) BTOPOIi, B) TpeTheil, I') YeTBEPTOIL, 1) IT ATOK FapMOHHK
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Mpumenertie BTCII-yCTpoficTB B PaJHONIEKTPOHHBIX CHCTEMAX PAYTHMHOTO HA3HAMEHHA SBIACTCA
T1€PCIeKTHBHBIM HAMPaRTEHHEM HX PAa3BHTHA, JAeT BO3MOKHOCTE PAQUHPHTL (YHKIHMOHATEHBIE BO3MOAHOCTH P3C 1
VIVIIHTE IX TEXHIMECKHe XApAKTEPHCTHRIL OJHAKO B ofiieM cTydae BTCTI-yCTpOiicTBA MPEICTARIAOT CoSoil
WMEKIPOTMHAMIFIECKIE CIPYKTYPl € PACTIPEIETeHHbIMI  HETHHEIHbDII CBOMCTBAMIL HemmHeiTble CROMCTBA
TIOBEPXHOCTHOTO ~ HMIIETAHCA  CBEPXMPOBOJHHKOR TPH  OMPENETEeHHBIX VCIOBHAY MOTYT  GbITb  MPHMHHOILL,
OIPAHIMHBAIOMIEl 0GMACTE TPHMeHeHH s BTCTI-yCTpoiicTB. OHH MPHBOJAT K TOARTEHHI0 «BPETHbI HEHMHENHLIX
3 (eKTOoB, KOTOpbIe, B MACTHOCTH, BbBBIBAKT JOMOMHHTEbHbIE TPYIHOCTH B PEIIeHHH MposieMbl J1eKTpOMATHHTHOM
COBMECTHMOCTH P3C H §e3bICKAKeHHOT e €A TH HH() OP MALTHH.

TIporeTeHHBIe THCTEHHBIE HCCTETOBAHHA OJHOTO H3 CBEPXIPOBOJAIINE YCTPOHCTB, a HMeHHo BTCII
IITMHTETHOTO QHITBTPA TAKKE TOKA3ATH ITO:

— TPHCYTCTBHE B WIEKTPOMHHAMITIECKIX CIPYKTYPAX MATEPHATIOB C HEMHHEIHBIMH HETHHEIHbIMI
CBOFICTBAMH TIOBEPXHOCTHOTO HMIIETAHCA TIO3BQTIAET YIYMIIHTL XapAKTEPHCTHKH YCTPOicTBa (MQMYMHTH MeHBIIHeE
noTepH, GOMBIIYI0 MPAMOYTOMBHOCTE AUX, MeHbIIHe TaGapHTbI H T.1.). OZHAKO HETHHEIHOCTh MATEPHATIOB MOKET
MPHBECTH K CYUIECTBEHHBIM HCKAKEHHAM O0PAGATBBAEMbIX JAHHBIY, A 5TO OCOGEHHO BAKHO B LH(POBBIX H/HTH
JALIHIIEHHBIX CHCTEMAX KOMMYHHKALIHIH,

— HCKOKeHHA CHTHaToB B BTCII ycTpoiicTBaX BOSHHKAKTH KAK TPH OHOUACTOTHOM, TAK H
MHOTOYACTOTHOM B O3 JeH{CTBHITHA YCTPOTICTB O,

— YPOBEHb HETHHEIHEIX HCKAKEHHIT 3BHCHT 0T MHO/KECTBA BETHIHH. HanpHMep, 0T YPOBHS HEMHHeITHO CTH
TIOBEPXHOCTHOTO HMIeTaHca BTCTL, TeMIepaTyphbl OXMAKIEHHA CBEPXTPOROIHHKA, YPOBHA CTOPOHHETO BO3GYAKIEHIA
yerpoiictea M TA. TIPH HEKOTPHIX CHIYAHAX HETHHEIHBII HMIETAHC MATEPHATA, I3 KOTOPOTO H3TOTORTEHO
YCTPOIICTRO, MOKET IIPHBECTH K XA0THIECKHMIIPOLIECCAM B HTOM YCTPOTCTBE;

— MPH IPOBEIeHHH BbMHUTHTEHHBIX HCCTETOBAHHIT HeOGX0IHMO THIATENHHO BBIGHATh MOJETH H MeTObI
AHATH3A XAPAKTEPHCTHE YCTPOICTB, MOHHMATH MPEAeTbl HX BO3MOKHOCTEH, TAK KAK OT 3TOTO 3aBHCHT aIeKBATHOCTH
TIOMYeHHbIX PE3YTILTATOB. IT0 MOKA3aT MPHMeP MPHMEeHeHH A1A aHamisa BTCII ¢imbTpa MeTofa TapMOHIMECKOro
Ganaxca 1 psAtoB BonbTepa.

— TPeJCTABTIEHHAT METOJHKA aHATH3a (IIBIPA, H3TOTORTEHHOTO Ha ocHoee BTCII MmaTepHana, aer
BO3MOKHOCTh BHIONHATH NPOTHOHPOBAHHE HENMHHEIHbIX HCKAKEHHII B CHCTEMAX IeDeNauH JAHHBIX, A Takuke
T03BANISAET MOJENHPOBATE APYTHE VIEKTPOJHHAMITIECKHE YCTPOICTBA KAK C PACTIDENETEHHOI, TAK H CO(PeN0To eHHOIT
HETHHEITHOCTBIO.

3aaHHe Ha MaTHCTePCKVIO PadoTy MOTHOCTHIO BHITOTHEHO.
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