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TOKA3AHO HA el KETTHMM TOUKIMM. B ITOM DEAUME MOKHO MIMEHHTH ADKOCTH it
KOITPACTHOCTH OTOOpACHIS TOMOpaMNL, TONOIDANMY MOHO COXDAITH B PAGOCH
aiite A marbieiimeii oopaGorki. B wasaie daiina nmovemaerca midopwati o
apANETPAX, IpH KOTOPEIX GhUIa MOy 'IeHa TOMOrpaNM.

KauecTs TOMOrPAQHHecKoro 130GpaKCHIA OMDENETACTCA TAKINI  TIapaMETpaN, Kk
paspemAOIas CHOCOBHOCTS W KOHTPACTHOCTD. B mpaKTucckoii paGoTe 5TH  mapaverpst
DIDHXONTCS  OFPAHNSMBATE 13-33 HEODXOMMMOCTH MHHHMHSHDOBATH BDCMS NPOBCACIIS
OKCTIepHMeHTATHHOTO  WecenoBanis (2] TIporpaviioe  OGecrietenme  NO3BOTAET
KaecTno. Hi0GpaReNS 1332 yyutICHHS

CYMMHDOBATE TOMOTDAMMEI M KONTDOTHDOBS
oTHOmCHIA CHIHAN Ty,

B HacTosmiee BpeMA TOMOFAD AKTHBHO MCIOTBSYETCH B yueGHOM mpotecce mpw
wysein e, channx ¢ AMP-Toorpapueii. Yowmavm npenomasatencii 1
ACIHPAHTOB  MPOBOINTCA €T MOAEPHIBALIA ¢ IETHIO TIOBHILCHIA KAUECTBA TIOTYHACMEIX
TOMOTDAMM i BBCIEHHA JOMOTHITEHHHIX PEAHNOB PAGOTH C MPHBTCHEHIEN CTYICHTO V1A
BHITOTHEHIA KyPCOBHIX H AILIOMHEIX PAGOT.
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MMHH-SIMP-TOMOT PA® KA®E/IPbl H3MEPUTEJIBHBIX
TEXHOJIOTHii M KOMITBIOTEPHOI TOMOTPA®UH
B.K. Hsanos, 10.1. Hepotos, B.A. Hanos

Hiroromnen i AMP-ToNOT i), KOTOpLH HOSBOTRET B PELTLION BpeNeIH: 1) KONTPOTHPOBITS MPOLEAVPY
mavomcnts AMP-CHNAI08, 2) KONTPOTPOITE KAICCTRO WSOOPUKCHIA, 3) BHIOIATL CYNMIPOBIIC
ToMOrpaIecKIL H3oGpKCI

VICromsoBaiiie ABTEHIA AICPHOTO NATHITHOTO PEI0NANC KIK CPEICTRA 1A
MATHHTHORO BHYTPHBIIEHbA GhI0 MpeaTokero 8 1960 . [1] B 5a%8Ke Ha wioGpereie ¢
antopexn npiopireron BA. Hpanosa, B mactosuce mpews ma oo mpummmne
axerayaTHpyioTes IMP-TOMOTPA(E! MEHLIMHCKORO HA3HA4EHHS, KOTODBIE H3FOTABTHBAIOTCH
PAton sapyGeibix prpy. Hi-3a BLCOKOTi CTOMMOCTIH STHX MPHGOPOB X MHEI0 B Poccii
SHQNHTEITLHO YCTYIIaCT TPEGOBANIAN COBPEMEHHOTO 3apaBooXpareis. Hapszy ¢ wipokin:
IpveHenHEN B 00TACTH ML 1 Guonori, SIMP-ToMorpads MoryT yeneuo
HCTIOSOBATECA H U1A TEXHIMECKHX HIMEPEHH.
SMP-TOMOIDANME  MEAMIMHCKONO  HIHAUCHIS  MOTYT  COCPAATH  HEKOTOpHE
ADTCHAKTH, KOTOPHIC HE HNEIOT ANATOMHHECKOTO OGPACHENIS 1 CRASIM ¢ HsaCcKiNII
OCOBEHHOCTAMM JGHHOTO MeTOMA. JLTA MPABMTHHOTO OGBACHEHHA apTEdAKTOB TPEGYeTCH
XODOLIO SHATh KAK CAMO SBICHHE SICPHOTO MATHHTHOTO PESONAICA, TAK H OCOBCHHOCTIH
HCTION30BAHI STOTO ABICHIA S TIOTYICHIA TOMOTPADHHECKHX W30GpKeHHi
Jlns sbdextusnoro npenozapans npeavetos, cessanisx ¢ SAMP-ToMorpaduei,
HEOGXOTNNO  MMCTL  ACHCTBYIOMYI0  MOZenh  Toworpada, KOTOpa  MOTia  Ght
JICMOHCTPHDOBATE. OCHOBHbIE  BOSMOAHOCTH MATHHTHOTO BHYTDHBWICHNS. OHA JOTAHA
TIOSBOAATS HSYHATH ABTEHIE ATCPHOTO MATHNTHOTO  pesomanca, yerpoiictso  SIMP-
annaparyps, BRaMOACIiCTBE G710KOB ToMOTPada MEAY COGOI # MPHHINITH HAKOMTEHHA
Tomorpagieckoro wioBpakens. Ui rocnivkens 510i e » CIIG FHTMO (TY)
paspaGoTas i HroTORTEH CriewmanMpoBaHt Mikn-AMP-ToMOrpach. KoTopsi
AKTHBNO. HETOMMYETCS TpH OOYHCHIH CTyACHTOR 10 cnewranbocti  "Kovnbiorepnas
romorpahis”
Oano w3 ocowsbix TpeGosariii 3aech — paspaGorka  wum-SIMP-Tomorpada ¢
MUBHMATHHNN  OHEDTOMOTPEGTEHHEN 1 BHCOKO/ IKCIIYATAINOHHON HATCAHOCTIO B
YenoBHax yueGHoro npotiecca.
Tporpavioe ofecnesenie ranioro Tovorpada  wabop dantowtmx yerpoiicrn
TIO3BOAAOT MPETIOTABATENO JOCTATONHO GHCTPO W ONIEPATHBHO B MPEACTAX CTANIAPTHOTO
Kypea obysath crycion. ToMOIDad) MOIBOTIET ACMONCTHPOBATH KAK CAMO ABTCHHE
SUIEPHOTO MAHHTHOTO PE3OHANCA, TAK 1 PHAIIITS TIOTYSeHHS TOMOrpan. Bbin no1oGpas
DAL GAHTOMHBIX YCTpOHCTS 13 IEMOHCTPALUAH MPOIEYbI HAKOILIEHHS TONOTPAHIECKOTO
IopaKes.
Ha fianibili MOMHT HAM HOHIBECTHO O CTIEUATSHO PA3PAGOTAHHOM AT YUEGHEIX
neneii AMP-romorpace. ®upwisi, BrnycKaiome xoporocroaume IMP Tomorpads 1o
KN KDYIHBX MCLNHCKHX LEHTPOB, HE 3IWNHTEDECOBAHH B PaspaboTKe TaKimx
KOMIAKTHAIX MUHI-TIDHOODOB 13-32 TDEBOBANILS HX. WHSKOi CTOMMOCTH TP oBecrieseni
BHICOKOI HATEAHOCTH
B cocran AMP ToMOrpacha BROZT CreyIOIIE ACHENTH
1. Tocrommisii MarmwT ¢ noiem By = 0.1278 T LlenTp MariiTa mieer 0IHOpoHoCTS
noas (dB/AL = 10°) B maposom obbeme ¢ maveTpos 20 My, B 9ToM noe pesonanchas
4ACTOTa #1ep ATOMOB BOA0POAA pasHa fy= 42.576 MIw/T - 0.1278Ta = 5.44 MI.

2. Cucrewa covtanms rpamwerimx warmmbx noneit Gi, Gy, Ge, ocymecTsasionums
NPOCTPAHCTBEHHOE KOAMPOBAMME 0GPAsHA. [PAIEHTHIA CHCTEMA COCTOMT W3 TPEX
NAADILIX. TPATHENTHAX KATYUICK 1 YCHINTENN MOWIIOCTH, COCOOHOTO MOZABATE B
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KIKIYI0 W3 KATYIIEK MMTIYAbCH TOK TOpAIKa 1A ¢ mmkeiinocTsio He Xyxe 0.5%.
VeHmITens MITACTCH OT ABYNOISPHOTO MCTOSHIKA MHTAMMA HANDEACHHCM +12 B
BLXOHO/i TOK MOIETCR Ha KATYIIKH 4EPE3 HACTOTHBIE GHILTPH, BXOTHON CHITT it
HanpsKCHIe MHTARNA Takke QUISTPYIOTCE. CHIKAT HA BXOT YCWIMTENA NOCTYIaeT ¢
UATI@) narsi ynpapeiis. CHCTEMa KOTHPYIOUIX. TPATNCHTOB COSIACT B LEHTE
Marsirra rpaenthi nons dB/dx, dBldy, dB/dz senmnoit 10 9 MTa/nt i MHEIHOCTBIO He
xye | % b maponoii obzacti ¢ Anavierpom 20 s
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Puc. 1. Brok-cxema SIMP-Tomorpacba: YM1, YM2 — ycnnuTenu mowmocTi
PpaauoyacToTHoro nMnynsca, CY — cornacytouiee ycTpoicTeo, ¥1, Y2 — younutenu
AMP-curHana, ®/] - dbagossie ASTEKTOPbI

3. PanmouacrotHas cetena:
TIEPEATHIK,  (POPMHDYIOUU BOIBYAIIONNE PATHONACTOTHHE HNTIYALCH T
1I0BOPOTa BEKTOPA HAMATHIIEHHOCTH IPOTOHOB 0Gpasta Ha 90° i 180°;

JQTHMK, B KOTOPHM OGCCTICHHBIETCH  BOOYAICHNE CTNHOBON  CHCTENH 1
pernctpatuts SIMP- curianos;

npHeNiK, yewmBaonuii AMP-CHIHATH 1 NPEOGpAIYIOIi X B OGAACTS HIIKIT
sacror.

4. Cucrena wipponoii perveTpait, Perncrpaiuis mpHISTOr0. CHINATA OCYIIECTRISCTER
nnatoil oundposki. B Kasectee maathi ownposk B summi-AMP-rovorpade
HENOHI0BANA CTAIAADTIFAS TBYKORAR KADTA NEPCONATBHOTO KOMITHIOTEDA.

5. Cuicrena ynpanenis. UroGs: nporpawsiioe obecriesteie M AMP-rovorpaga oro
nonasam, ynpasnwouee Bosieiicraue Ha Glok Toorpaja, Ghuia paspadorama
wsroTomera mAaTa ynpanets. Thiata wveer miepdeiic ¢ IBM sepes mny ISA. Ha
NIATE PACTIONOKENSI 18 NAPAIENLHAX NPOTPAMMIDYENBIX HiTepdeiicon LIBB, wecers
11ATI(0n)  onepauoniie yennmenn. 1B HEnomm3yIoTes s nofas ynpansioux
uckperbix curnanon wa LATI(s), ¢ BHXOTA KOTODHX YNDABIAIOUNE GHATOTOBbIE
TOTEHIIATH OZAIOTER 1 ONEPALIONHIHIE YCHTHTEI 4TS COFIACORANILS ¢ HATPY3KOFi

6 Verpoiicrsa oGpaGoTk wipopyamn. J1  YNpABIEHMA NPOUECCOM  OTYSeHHE
TOMOTpAQHIECKOrO  HIOOpIKeHIS, ATA  OGPAOOTKH MOTYUCHHBIX AQHHBX, A1
OTOGPAKCHHA Pesy THTATOR OGPAGOTKIE 1 JUTA OCYIECTATCHIA MHTEpeiica ¢ ortepaTopos
B sumn-SIMP-romorpade npuveren  kowmsiorep IBM PC AT 486DX4/100
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PaspaGOTaO COOTBETCTRYIOMIEE MIPOTPAMHOE OGECTIeNeHHe.

Toene sanycxa IPOPANMEL H YCTEHHON MIHIVATALH 0BOPYAOBAIE 1A HKAHE
OTOBpaKAETER HHOPMAIIA O MpOIEcCe PAGOTE. Bit IKpata npiBeeH Tatee.

B fesoil wacT OKpaHA OTOODAAQOTCH ACHCTBHTCTGHAE W MMM HaCTH
OUHPPOBAIHOND CHTIATA, CHITINI THIHANI TOMEHSHb HHTEPBATH B TIONSHIIA IPAIIEHTOR,
 KPACHBINH — HHTEDBAN JATbHEIIIIETO HCTIONB30BAHIA BEKTODA OUM(POBKI HXOCHTHATA. Tak
Kax SIMP-KCTICDUMENT NOCTORNHO  NIOBTODACTCS, 10 Ta  K4DTHHKA  MOCTOSHHO
TIEPEPHCOBLIBACTCA — KOHTPOTh 30 TPOIECCOM HaKonTeHHA AMP-CHIHA/IOB OCY IIECTBIAETCH
B peansion npeven. TIDEYCMOTPENa BOIMOAHOCTS HIMCHAT NACHTAO OTOOP@RCHIS
SIMP-CHIHATOB 110 0GeM 0CAM.

B npasoil HaCTH KPaKa CHIGY OTOGPAKAETCA CIEKTP MOLIHOCTH SX0-CHIHATA (pie. 2).
B paBoii BepXHEii HACTH HKPaKa OTOGPIKICTCH MOTYHCHIaR TOMOTpaNMa. B HipKireit CTpOKe
axpana o1oGpaaioTes napaverpst AMP-kcnepuventa: urenbocts 90 1 180 rpaycHsix
mnyncos, TE, TR 1 7.1 Tlox CrieKTpoM MOUIOCTH Ha MHCTIee, KDOME TOR0,
OTOBpAKAIOTCA WHPH, YKATHBAIOUINE PEAIMbI PAGOTH TOMOTPada W TEKYLE SHAUEHHA
psta napawerpo.

Re-cxmuan
Y P
] ] MP-ToMOTPAMMA
l 6464
R
A\ L R

CIIEKTP MOIIHOCTH

Puc. 2. Busyanuaauns pexvmos paboTs Tomorpadha (BapuaHT npeacTasneHms
DErUCTDDYeMS! CHTHANOB U Pe3yNIbTATOB X 00PABOTKN): OTOBpAXEHE
'REVICTBUTENbHBIX M MHMMBIX YACTei KOMNEKCHBIX YMCeN 3apericTPUPOBaHHOro
AMP-CUTHana, 0T0GPaXeHHe CTIEKTpa MOLLUHOCTH, OTOBPAKEHHE TOMOTpaMME
© MaTpuueit 64xB4, HAaKONNEHHOI OT haHTOMHOTO YCTPOIICTBA, NPEACTABNAIOWEro
COBOW LUMHAPHHECKYIO AETAN U3 TEKCTONUTA C 20 OTBEPCTUAMM, JaNIONHEHHBIMM
BofoN

Ha pic. 2 NeICTaRTEH! KONTPOTHHHE CHITATH 1 TOMOTPAMMA OHOTO 13 (GaHTOMHHIX
YCTpONCTS (LHIMHADHIECKIS ACTATS W3 TEKCTOTNTA ¢ 20 OTBEPCTIAMM, SANOTHEHHEMH
BO10/i). Ha TOMOTPAMME XOPOIIIO JaMETHb! KK KPAEBHE HCKUKCHIA TIDH TIEPEate KpYTTHIX
OTBEpCTHil HI-3A OFAHHUCHHOTO DAIMEDA MATPHUS, TAK M HAYUICHHE CHVMETPHI
DACTONOKCIIS  OTREPCTHiE OTHOCHTIBHO UEHTPR WI-3  CTATHACCKIX  KBATDATHIBIX
COCTABAOUIIX TATHEHTOB 0TS MOCTORHHOTO MATHHTA

Tonyueryio TONOTPaMMy MOKHO YBeWITS Ha Bech kpan. TIpi 910M nosTOperHe
SIMP-SKCIIGPHNCHTOB IPHOCTAHABTHBAETCA, B STOM PERHME B B0 BEpXiteil HacTh Kpara
OTOGpaKAETCH TOMOTPANMA, CHpaBA OT Hee OTOOpAAGETCH rpauK  pacnperereH
WHTEHCHBHOCTH IXO-CHIHATA B C0¢ BIOTh BEPTHKATHHOI MPAMOFE, A 1O TOMOTPANNOii
10T rOpHIONTATBHOM, TeKylice TOTOKGHE CoteHii OTHOCHTETBHO TOMOTPAMMBI
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