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Onpedenenvt nopoeogvle CUSHATLL NPU MEHCOO30PHOM OOHAPYICEHUU MA0-
pasmepnot yeau. Ilokazano, ymo niomHoCmsb pacnpedeneHus Omcuémos Ha 6x00e
1OP0O206020 YCMPOUCMEa AnNPOKCUMUPYEmCs pachpedeneHuem Betioynna.

sEBYjor j tse0.: mexcobzoproe obrapyscenue, MaiopasmepHas yeib, niom-
HOCMb pacnpeoenenust eepossmuocmel Beiibynia.

<\ _ " g BoproBbie pagnoI0KaIHOHHEIE CHC-
TEeMBI  SIBIISIFOTCS. OCHOBHBIMH ~ CPEICTBAMH, C
MOMOIIBI0 KOTOPBIX OCYIIECTBIISICTCS 3alllUTa JieTa-
TenbHbIX ammapaToB (JIA) oT cpeacTB BO3AYIIHOTO
HaraneHus. OcHOBHYIO yrpo3y JIA mpencTaBisior
BBICOKOCKOPOCTHBIE IIeNd ¢ Mayoil 3¢ deKkTuBHOM
miomaneio paccesnus (OIIP) mopsakxa 0,01 m2.
OnHuUM H3 TEpCHEeKTHBHBIX MOJXOJI0B K BOIPOCY
O0HapyXeHUsI MaJIOPa3MEPHBIX BBICOKOCKOPOCTHBIX
HeNel SIBISIeTCS COBMEIICHUE TANoB MEPBUYHON U
BTOPUYHON 00paOOTKH MPUHSATHIX PaJUOIOKAIOH-
HBIX CHUTHAJIOB B ofauH d3T1aml [1]. OCHOBHO# IENbIo
QITOPUTMOB JIaHHOT'O KJIacca SIBIISICTCSl YBEIHYCHUE
OTHOIICHUSI CHTHAJI-IIYM Ha BXOJE OOHAPYKUTENS
U, KaK CJIC/ICTBHE, YBEIHMUCHHE NallbHOCTH OOHApy-
KEHUST MaJlOpa3MEPHBIX IIeTIeH.

BBHay Manoro OTHOIIGHHWS CHTHAI-IIYM Ha
BXO7ic OOHAPYKUTENSI MaJIOpa3MepHBIX IleJiel mene-
COO0pa3HO CHUXKATh MOPOT OOHAPY>KEHHsI Ha dTare
MEPBUYHON 00pabOTKH C MOCICAYIOUIMM MPUMEHE-
HUEM Ha dTarie BTOPUYHOW 0OpabOTKH MHOTOTHIIO-
TE3HBIX AJTOPUTMOB CONPOBOXKIEHUS [2], MCKIIO-
YalolUX OTMETKH JIOKHBIX Ieneil. OmHako anro-
PUTMBI MHOTOTHUITOTE3HOI'O COMPOBOXKACHUS 3 eK-
TUBHBI TIPH YBEIWYEHWUW JUIMHBI «CKOJB3SIIETOY
OKHA, YTO YBEIMYMBAeT BpeMs 0030pa 3aJaHHOTrO
CEKTOpa MPOCTPAHCTBA.

P_ev jZ[hlHa ocHOBe wuccienoBanus
IJIOTHOCTH PaCIpeNeneHus] BEPOATHOCTEN OTCUETOB
Ha BXOJIc TIOPOTOBOTO YCTPOWCTBA MPH MEXKO0-
30pHOM OOHApY)KEHHH BBIYHCIUTH YTOYHEHHOE
3Ha4YCHUE MOpora B 3ajiaue oOHApY)KEHHs CHTHasa
Mayopa3MepHOi 1ieiH, OOecIeYHBAarOIIEero 3aaH-
HYIO BEPOSITHOCTD JIOXHOM TPEBOTH.

celhjblf h[gZjm _gby fZehjZangHgng’c

\ukhdhkdhjhklghc Bpkaederse moxmenu
CHTHalla IIeJIM Ha BXOJIE YCTPOMCTBA 0OpaOOTKH
MIPUMEM IIPOIECC C HOPMAaJbHBIM pacipereseHueM.
[Ipumem Tarkke THUIOTE3y O MapaMeTPHUECKOil
allpUOPHOM  HEONPENEIICHHOCTH  JIOIUIEPOBCKOM
¢hassl ¢, a BCe MPOU3BOJHBIC (. IO BPEMEHH OylieM
CUMTaTh paBHbBIMH HYyJO. BxogHoil mnpomecc
SIBIISICTCSL aJUIMTUBHON CMECBIO (DITFOKTYHPYFOIINX
[0 aMIUITYyZAE€ OTPaXCHUM OT MaJopa3MepHOU
LIEeNM, TIACCHBHBIX IOMEX (KOppenupoBaHHOW coc-
TaBJLSIIONICH MEMIAIOIMUX OTPaKEHUH) W  IIyma
(HEeKOppeNmupoOBaHHON cocTaBistomieii). OTcUeTh
BXOJHOT'O TMpoIlecca ; TMpPeNcTaBUM MaTpHUIled B
KOOpAWHATAX «JalbHOCTb-CKOPOCTHY» pazMepoM Ny
X Ny, A€ Ny — KOTHMYECTBO CTPOOOB 110 1aTbHOCTH,
Ny — uncio GuibTpoB 1o ckopoctH [3]:

Hot X ;o n,
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@1 xSy gl ng
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T Xy Mgt 2N,

rae i=0,....,Ng—1; j=0,...,Ns—1; ny — cTpod 1m0
JabHOCTH, B KOTOPOM HaXOJUTCS 1eNb; H| — THIo-
Te3a 0 HAIMYHMU curHana; Hy— rumore3a o0 OTCYT-
CTBHH CHTHalA.

[Tpu sToM QyHKIMS TPaBIONONOOHS TP THUIIO-
Te3e H, umeet Bun [3]:
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JSAUOHHASA MaTpUlia IIymMa NpuéMHUKa; 5 \5 o

— eIMHUYHAs MaTpPHUIIA; \5 — mucnepeus myma; C —
KOHCTAaHTA.
[Ipu runorese Hy, coBMecTHass QyHKIIUS HpaB-
JIOIIOL00MS IMEET BUI:
N,

sth

Wo(3) Cexp( | ['5'[) @)

Jlorapudm OTHOIIEHUST TPABAOMOAOOUS TPH
COBMECTHOW 00pabOTKe MPUHSATHIX HA JIBYX 0030pax
curHaioB ¢ yuérom (1) u (2) umeer Bux:

WCHWP ()

) )

riae W](])( D), W](Z)( ;) — QyHKIMHM TpaBIOOI00us
JUI. TIPUHSATBIX Ha JBYX 0030pax CHTHAJIOB IPH
runorese Hj; Wé])( s Wéz)( ;) — dbyHKOUK mpas-
JOMOA00UsT Ui TPUHATBIX Ha JBYX 0030pax
CUTHAJIOB IIpu runorese H,.

[Tocne moncranosku B (3) Beipakenuii (1), (2) u
MaKCUMH3allMM TI0 HEW3BECTHBIM Mapamerpam
BBIpaKEHHE Il OTHOIICHHS TIPaBIONON00US UMeeT
BH]I;

2

Vs

sth

ys'y
2 2

max(V ([ [V 2,

rne D — obmacth M3MEHEHHsT BO3MOXHBIX I1apa-
METPOB IIETH TI0 JAJIBHOCTH M ckopoctH;, Yu Y-
OTpaXEHHBIM OT LIEJIM CUTHAJ, MPUHATBIA Ha JBYX
[(nl) , [(2)

sth Mstb

2 ‘\]] 51[@
nxlh )

He) Vs'v @

0030pax COOTBETCTBEHHO; CTOJIOIIBI

MaTpUIlBl ; JUIS TPUHATBIX Ha JBYX 0030pax
CHTHAJIOB COOTBETCTBEHHO.

ANTOpUTM OOHApy>KEHHsI 1eMd Ha OCHOBE
CpPaBHEHHS C TIOPOTrOM OOHAPYKEHHS OTHOIICHUS
MpaBAONoOn00Hs (4) 3aKiIYaeTCs B BBIYUCICHUH
obicTporo npeodpaszoBanus Oypee (BI1D) Bo Bcex
cTpobax Mo JambHOCTH YIS TIEPBOM M BTOPOH mMavueK
HUMILYJIbCOB U IIOCJIEAYIOIIEM CYMMUPOBAHUU MOLY-
Jiel CHEKTPaJIbHBIX OTCYETOB MO BCEM BO3MOXKHBIM
coueTaHusM u3 D.

[Ipu aTom BBOAATCS 4 TUIIOTE3HL:

- [enb 3a BpeMs, paBHOE TepHoay o0030pa,
0CTaJlach B TOM K€ cTpoOe 1Mo aIbHOCTH;

- [enb 3a BpeMs, paBHOE TMepHoay o0030pa,
MepeMECTHIIacCh B COCEIHUH cTpoO MO JaJbHOCTH
0e3 U3MEHEHUS paJHaTbHON CKOPOCTH;

- [enb 3a BpeMs, paBHOE TepHoay 0030pa,
MEpEeMECTHIIACh B COCEIHUIN CTPOO MO JaTbHOCTH,
YBEITMYMB Ha OJIMH KaHAJI IO CKOPOCTH PajUuabHYIO
CKOPOCTb;

- [enb 3a BpeMs, paBHOE TepHoay 0030pa,

MepPeMEeCTUIIaCh B COCENHHI CTPOO MO TabHOCTH,
YMEHBIIMB HA OJUH KaHAJ MO CKOPOCTH paauaiib-
HYIO CKOPOCTb.

Ha pucynke 1 mokasaH mporecc (opmupo-
BaHHs 4 TUIOTE3 B MATPHIIE «IaTbHOCTh-CKOPOCTH).
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PaccMoTpuM KOJMYECTBO THUIOTES:

- mocie mnpuéMa OTPaKEHHOTO CHUTrHaja Ha
nepBoM 0030pe: Ny, Nyi;

- mocie mpuémMa OTPaXEHHOIO CHTHANA Ha
BTOpOM 0030pe: 4 (Nyy-2) (Ng-2)+6 Nyt Ny

C 1enp0  cTaOMIIM3AIMH  YPOBHS  JIOKHOM
TPEBOIM HOPMHUPYEM aAMIUIMTYAbl CICKTPaJIbHBIX
OTCUETOB B MATpPHUIE <«IalbHOCTb-CKOPOCTBY K
oleHke aucnepcun Imyma. [Ipu atom popmyna (4)
TIPUMET BU:
e
vlj 2 vz) 2 ) 6))
(v.)™ (V)

rae (V) ( \{42))2 — OIICHKH JUCIIEPCHIA IITyMa Ha
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L(;)  max(

IIEPBOM M BTOPOM 0030pax:
1 Nyy 1Nz 1

2
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N

IToctpoum rucrorpaMmy OTCUETOB Ha BXOZE

IIOPOTOBOI'0 YCTPOMCTBA, BBIYMCICHHBIX Ha OCHOBE
cratuctuku (5) npu runorese H,.
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Ha pucynke 2 o6o3HavyeHo: KpuBas 1 — cooT-
BETCTBYET TEOPETHUYECKOH IJIOTHOCTH pacrpere-
neHust Penes, dacto mpuMeHsieMOM B JJaHHOM 3a-
nade; KpuBasg 2 — COOTBETCTBYET THCTOrpamme
OTCYETOB Ha BXOAEC IIOPOrOBOIO  YCTPOMCTBA,
BBIYHMCIICHHOM Ha OCHOBE CTaTHCTUKH (5) mpH
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runoreze Hy (uucio touek bII® 2048); kpuBas 3 —
COOTBETCTBYET TEOPETHUYECKOH IIOTHOCTH pacipe-
nenenus BeiOyina.

Jlyis mepBOHaYaIbHOM TpyOO OLIEHKH pacmpe-
JefieHUs] OTCUETOB Ha BXOJE€ IIOPOrOBOTO YCT-
pOMCTBa UCHOB3YEM KPUTEPUN CPENHETO KBajpaTa
orkionenus (CKO). CKO mexny xpuBoii 1 u 2 coc-
tapisier 0,2, a CKO rucrorpamMmsel pacupeaeneHus
MexTy KpuBoii 2 1 3 cocrasiser 3,3 10°. Ha ocHo-
BaHUHU 3TOTO MOKHO C/IeTaTh BBIBOJI, YTO 3aKOH pac-
TpefeNieHus] OTCUETOB Ha BXOJE IMOPOTOBOTO YCT-
pOMCTBA COOTBETCTBYET pacrpeneicHuio BeiOyimia.

J1st cTporoil mpoBEpKHM THIIOTE3bl O 3aKOHE
pacnpenenaeHuss OTCUETOB Ha BXOJIE IOPOTOBOTO
yCcTpoiicTBa HEOOXOAMMO TIPUMEHSTh OJHMH U3
KpUTEepHeB coriacus. Tak Kak MapaMmeTpbl THIO-
TETHUYECKOTO pachpeeseHus Mpeanoiaraercs ore-
HUTh METOJOM MAaKCHMAJIBHOTO MPaBIONoA00us,
BOCIIONIb3yEeMCSl KpUTEpUeM corjacus «Xu-KBaj-
pat» [4], onpenensieMbIM BbIpaKeHHUEM:

ﬁ kI] (Ml Npi)Z
iIO N p;

9

raie N — o0béM BBIOOpKH; kK — KOJIMYECTBO JHa-
1a30HOB pa30ueHMsI 00JIaCTH 3HAYEHUH OTCUETOB Ha
BXOJI€ IIOPOrOBOr0 yCTpOMCTBa; M; — 4nCI0 3HAYe-
HUH BBIOOPKH OTCUETOB Ha BXOJIE MOPOrOBOI0 yCT-
poiicTBa, MOMaBIIMX B -l AWAMNa3oH; p; — «Teope-
TUYECKasH BEPOATHOCTb MOMNaJaHUsI OTCUETOB B I-i
JTNATIa30H.

l'umoTe3a o 3akoHE pacIpeneieHUs BBIOOPKH
MIPUHUMAETCSI, €CITH BBITIOHAETCS YCIIOBUE:

P dE

Kp >

e A

HA OCHOBAaHHHU 3aJaHHOIO YPOBHS 3HAYUMOCTH H
YyClIa cTeleHeil CBOOOIbI.

CoBMecTHas [IJIOTHOCTh pacrpenaeacHus

OTCUETOB Ha BXOJ€ IMOPOTOBOTO YCTPOWCTBA IIPH

runore3e Hy umeer BUA:

N, 1

F) (Db exp( (g, ()
io My My My,

e my, dy— napaMeTpbl pacnpezencHus BeitOyia;

Ny — KOITMYECTBO TUIIOTES IIOCHE MPUHATBIX HA JBYX

o030pax curHajoB. Ilpu >TOM yYHTBIBa€M, YTO
OTCUETHI HE3ABUCUMBI.

OmpenenumM METOIOM MaKCHMAalbHOTO TIPaBio-

nojobus [4] mapaMerpsl pacnpenenenus Beiibymna:

Mn(w(i) o MNWCG) (g

Wiy, L

— KPUTHYCCKOEC 3HAYCHUE, OMNPCACIIAEMOC

[oncrasmnss Beipaxkenue (6) B Boipaxenus (7),
MOJTy4aeM CeAyIoe OI[eHKH TapaMeTpoB pacipe-
neneHus BeitOyia:

Ne 1o
I dy
jlo(xi In(x;)) 1 Ngll |
N 1 N_ 1 ln(xj) 6’1; 0: (8)
| xidW g Jjl w
jo
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A

JIns HaXOXKJEHHs OLCHKU d,, HEOOXOMUMO pe-

IHUTHh ypaBHEHUE (8) OAHMM M3 YHCIEHHBIX METO-
JIOB, HAIIpUMEpP METOJOM AMXOTOMHH.

JUid IpUHATHS THIOTE3Bl COTJACHO KPHUTEPHIO
«Xu-KBapaT» HE0OXOAUMO 3a7aTh YPOBEHb 3HAUU-
MOCTH M COOTBETCTBYIOILlEE €My KPUTUYECKOE 3Ha-

YeHHE F,fp. 3agaaum ypoBenb 3HaunmocTu 0,001,
pU 3TOM Ffp =24,3. Ilpu Ny=256 KOHTpOIbHas

BEIMYMHA F =6,5 ISl THIOTE3BI PACIIPENeIeHHS
BetiOymna. Jlns cpaBHEHHUS JJIs THUIIOTE3bI pacrpe-
nenenus Penes Bemmumua F =14750. Takum oGpa-

30M, ITOCIICIAHIOI0 TUIIOTE3Y CIEAYET OTKIOHUTD.
OCHOBHBIM CIIEJICTBHEM HEMPABHIBHOTO BBIOO-

pa 3aKOHA paclpenelecHus sBIAETCI HEBEPHOE
BBIUMCIICHHE TI0pOra OOHApYKEHUS, YTO TPUBOJHT
00 K YMCHBIICHHIO BEPOSTHOCTH MPaBUIBHOTO
OOHapyXeHUsI W, KakK CIEICTBHE, YMEHBIICHUIO
JabHOCTH JACHCTBHS, JIMOO K YBEITHMUYCHUIO BEPOSIT-
HOCTH JIO)KHOH TPEBOI'H, YTO HEJOIIYCTUMO.

BeposTHOCTE JIOKHONH TPEBOIM ONPENEIIETCS
BBIPKECHUEM

f 3 ~
3wy X yiv 1y

o My My

F o 3fw(y)dy

y AW
Uexp( ()" )dy.
" (10)
[Topor oOHapyKeHHUsI Ompenensercs myTéM pe-
meHus ypaBaenus (10) mis 3a7aHHOM BEpOSTHOCTH
JIO)KHOM TPEBOT'H.
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Ha pucynke 3 mokaszaHbl 3aBUCHUMOCTH T1OpOTa
OOHapyXeHUs [T allTOPUTMa, ONPEAEIIeMOro cTa-
tuctukoi (5). Kpusast 1 cooTBEeTCTBYyeT rumorese o
TOM, YTO OTCYETHI Ha BXOJE TOPOTOBOTO YCTPOIi-
CTBa MMEIOT 3aKOH pacmpezesienus Penes, a kpuBas
2 — Beiibymia ¢ mapaMerpamu, HaiJIcHHBIMH B
COOTBETCTBUM C BbIpaxkeHuwsMu (8) u (9) mpu
BEPOATHOCTH JIOKHOI Tpeorn F=107. Kak crexyer
U3 PUCYHKa 3, TIOpOr OOHAPYXEHUS MPU MPHHATHH
THIIOTE3bI O PEJICEBCKOM paclpelelIeHnH OTCYETOB
Ha BXOJI¢ TIOPOTOBOTO YCTPOMCTBA Bo3pacTaeT Ha 11
% 4TO TMPHUBOAUT TPU OJMHAKOBBIX IapaMerpax
PJIC u 30mAmMpyrOIIEero CHUTHAIA, K yYMEHBIICHUIO
nanpHocTy AerictBus PJIC npumepno Ha 3 %.

< u\ h”.uUHa ocHOBe KpUTEpHUs COTIACUs «XH-
KBaJ[paTy MPHHATA TUIIOTE3a O TOM, YTO OTCUETHI Ha
BXOJIC TIOPOTOBOTO YCTPOMCTBA MpH MEK0030pHON
00paboTke ToOAUUHSIOTCS 3aKkoHy Beilibymra. Hc-
MOJb30BaHUE JUIS BBIYHMCIEHHS Tiopora OOHapy-
KEHUsl pacripeneieHus Penes MpUBOAMT K 3aBbI-
HICHUIO TOpOora OOHAPYKEHHsI M, KaK CIEACTBHUE, K
YMEHBIICHUIO JajJbHOCTH OOHapyxeHus. Jlns pac-

YK 621.396.

CMaTPUBAaEMOI'0 B CTAaThe ClIy4as YTOYHEHHOE BBI-
YHUCIICHHE Topora oOHapy)KCHUs IO3BOJISICT YBEJIH-
YUTh JanbHOCTEL Aeiictusa PJIC Ha 3 %.

PabGora BbIMONHEHAa npu (UHAHCOBOW IOJ-

nepkke rpanTa Ilpesunenta PO MK-549.2010.8.

A0BEASCEOWAUNCA? tdisS

1. Kowenes B.HU., Beroxypos B.A. ConpoBoxaeHHE
MaHeBpUpYIOIIeH Ienu Ha (oHe nmomex / BectHuk Ps-
3aHCKOIO TOCYJIaPCTBEHHOTO PaIMOTEXHUYECKOTO YHU-
BepcuteTa. Beimyck 31. Nel.— Ps3ans, 2010.— C. 89-92.

2. Blackman S., Papoli R. Design and Analysis of
Modem Tracking System. Norwwd, MA: Anech House,
1999.

3. Papoulis A. Probability, Random Variables, and
Stochastic Processes. McGraw-Hill, Inc.: New York,
1991, P. 667.

4. Jlesun b.P. Teoperndyeckue OCHOBBI CTaTUCTH-
yeckoil paguorexHuku. Yacts 2. — M.: CoBeTckoe paauo,

1975.-392 c.

5. Xoanenoep M., Bynogh [ A. Hemapamerpudeckue
METOIBl CTATHCTHKUA. — M.: HHAHCHI M CTATUCTHKA,
1983. - 518 c.

Rr.1. 20606, 1.1, rLiEhSd?
<EBYGB? IHF?0 G: IH=J?RGHKLV BAF?JRIGBYYEGBY

< Q:KLHLGHF >:EVGHF?J?

IJHFURE?GGH=H PGEBRK?G

Hccnedosano enusmue nomex, Xapakmepuvix 0sl CUCmeM OIUNCHEU NPOMbILU-
JIEHHOU PpAaoUoNOKayuy, HaA NOSPEUHOCMb UMEPEHUsl paccmosaHus. [lemanvHo
NPOAHATUBUPOBAHO GNUAHUE UWIYMA, NPOUEOUEe20 Yepe3 NPedsapumenbHblil YCuiu-
menb ¢ mpems 8UOAMU YACMOMHOU Xapakmepucmuku. /lansl KoaudecmeenHvle
OYEHKU BGIUSHUSL WyMa npu usmeHenuu Gopmul ecogoti gyukyuu. Hcciedosano
6IUAHUE NOMEX, BbI36AHHBIX Meularwum ompasxcamenem, PACNONIONCEHHbIM 6
paboueil 30ne OanvbHOMEpA, U OAHbl KOIUYECTHBEHHblE OYEHKU O0CmuUcaemoul

noecpeuwHocmu UsMePEHUl pacCmosHUAL.

sgBYjory huse0: 6Gauocnsas paduonoxayus, HaAcCMoOmMHAs  MOOVIAYUS,
ROZPEUHOCb USMEPEHUSL PACCIOSHUSL, ULYM, NOMEXA, MEUAIOWUT OMPaAXCamers.

<\_"_ g Bagxum u3 npocteix MeTom0B 00pa-
0oTku curHaia pasHoctHod yactoTel (CPY) B yac-
TOTHOM JlaTbHOMEpE SBJSETCS METOJ] BECOBOIO
ycpenHeHus pa3HocTHOM wactorel (BYPY) [1], B
KOTOPOM 00pa0OoTKa OCHOBaHA Ha OINPEAESICHUH I10-
nmoxeHus: Hyned (Touek, B Kotopbix CPY mepe-
CeKaeT HYJICBOM YPOBEHB) BHYTPH IEPHOJIA MOMIY-
JSILUKM U pacd€re U3MEpseMoro paccrosHus R 1o
BBIPAKEHUIO:

R GS/Kyy, (1)

e G ¢/(4'F) - BenuuuHa OWIMOKH IUCKpPET-
Hoctu (O/[]), mpucyieil 4acTOTHOMY JaJlbHOMEpY;

ycnoBuio HopmupoBku 3Dt dt /T,

epuoja 4acToTHOW monymsiuuu 7T

€ - CKOPOCTb PACIPOCTPAHEHUS JIEKTPOMATrHUTHOM
BOITHBI B paboueii 30He nanpHOMepa; ' F - quanazoH
MIEPECTPOMKN YacCTOThl MPHU YACTOTHOM MOIYJISLIMU
(IM);

s Dt ; )

Dt - BecoBas ynkmus (B®D), ynosnerBopsromas

T

MO0

MOO 1 5

0

t, - BpeMeHHoe nonoxkenue i-ro Hynas CPU BryTpn

N - 4ucino

M00
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CPU

T

MO0

—— 3Dt £ t dt- xodpdunueHt, 3aBu-

HyJIeH BHYTpH rnepuoaa uM;

KMB

1 MO0

camuid ot dopmbl Gpynkiuu UM f ¢ n dopmsl

Bo®.

HNanee Oymem mojaraTh, 4YTO HCIIOIb3yeTCS
auHerHass UM 1o CUMMMETPUYHOMY TPEYI'OJbHOMY
3akoHy ¢ o0Opaborkoii CPY Ha ofHOM CKIIOHE
(YHKIIUU MOJTYTISIIIHH.

Yacto migs merona BYPY B kauectBe BD
HCTIONB3YIOT [1]:

Dt K, 3 cos 4 8T, & 3)

rIe n mapaMmerp, ¢ yBEIHYCHHEM KOToporo ¢gopma
B® obocrpsiercsi.

B obmem cnydyae B MokHO TpeAcTaBUTH B
BHUJIC TPUTOHOMETPHUYECKOTro psifia Dypbe:

K
Dt K, : A,cos 4 &t/T, 4)
m 0
rie K u A, mapameTpsl, MO3BOJISIONINE U3MCHATD
dopmy BD; K, - Hopmupyronmii Ko uIreHt.

Ha npaxtrke u3mepeHus: mpou3BosTCs Ha (o-
He Oermoro mryma, BOSHHUKAIOIIEro B TIEPBBIX KacKa-
nax npuéMHuka. Kpome Toro, BO3SMOXXHO HaJlM4He
MEIIAIOIINX OTpakaTene B paboueil 30He JaibHO-
Mepa, BBI3BIBAIONINX BO3HHKHOBEHHE CHTHAJIOINO-
JNOOHBIX TMOMeX. DT (AaKTOphl MPUBOIAT K TOSIB-
JICHUIO JTOTIOTHUTENBHOW TOTPEIIHOCTH M3MEPEHUS
paccrosiaus. B nansHOMEpax MpOMBIIUIEHHOTO MTPH-
MEHEHUS BCJEJCTBUE CIENH(DHUKH HX HCIIONb30Ba-
HUSI HE BO3HUKAIOT MCKYCCTBEHHO OpPTaHW30BaHHBIC
MOMEXH M MallOBEPOSITHBI HECHHXPOHHBIC TTOMEXH
CIIOXHOH (OPMBI.

Henbio naHHOM pabOTHI sSBISiETCS pa3paboTKa
METOJIMKU OIICHKW BIHMSHHSA YKa3aHHBIX MOMEX Ha
norpemHoct Meroga BYPY, konuuecTBeHHas
OllCHKA BO3HHUKAIOUIEH TOTrPEIIHOCTH H3MEpEHUS
paccTosiHUSL U BBIPA0OTKA MPAKTUYECKHX PEKOMEH-
JAIHi 110 TOyCTUMOMY YPOBHIO TIOMEX.

Bropoe cnmaraemoe siBisiercss OmmOKOH H3Me-

penust A, , 00yCIOBICHHON BIMSIHUEM IIOMEXHU

St

aAt, =S

1
i 1 i i moun
7

+dg, X (6)

Takum oOpasoM, u3 (6) cruemyer, 4YTo s
OLICHKHU BJIMSAHHA ITOMEX HeOGXOZ[I/IMO OonpeacInTb
CBSI3b XapaKTEPUCTHK KOHKPETHOM ITOMEXH C Xapak-

TepucTHKaMu cmemenns 4, nyna CPU. [lanee,

paccMoOTpUM OTAEIbHO BIHSHUE IIyMa M BIUSHHUE
MEIIAIOMINX CUTHAIOMOIOOHBIX MTOMEX.

<ebygb_ rmfh\ gZ
gby jZKkklhy3gimytiem ypaBHeHHE I HAXOXK-
JICHWUsI MOMEHTOB TIIepecedeHHs] HYJIEBOrO YPOBHS
cymmoirt CPH mmyma ‘' :

U,cos It to,, tt, Y =0, (7

MO0

rne U, - ammuutyna CPY; 4 - yacrora Hecyluero

curHaua;, Z

Moo
¢ynkuuio cos B (7) B Buae psina Telinopa B Touke
Hyns CPY, orpaHn4mBascb TEpPBBIMH JIBYMS
YICHAMM Psiia B NPEATOIOXKEHUN MaJOCTH YPOBHS

t - ¢yakuus UM. IlpeacraBiss

oymMa II0 cpaBHeHHMIO ¢ U, W yduThIBas, 410 B

nynsax CPY ¢ynknus cos(*) oOpamaercs B HyJIb, a
sin(*) B 1, mony4aeM ypaBHEHHE JI1 CMEIICHHS

'+ myns CPY BcnencTBue BO3ACHCTBUS IITyMa U’

Hw 0
:l:UmtJAt & e » = AU N (8)
- dt 1%4

Otcrona momydaem:

4 ==2u . 9)

IIpy nMHEHHON CUMMETPUYHOM TPEYroJbHON

UM cmenieHue uyns CPY BcrneactBue Bo3mei-

t

1
CTBHS LIlyMa  ;, PABHO:

F _Ih*bdZ hp_gdb \ebygHycrdif_o

coOy BozzaeciictBuss Ha BYPY mymbel m momexu
UMEIOT 00Iee CBOWCTBO. B pesymbraTe MX BO3-

v 1
neiictBusa Hynmu CPY cMerieHs! Ha BETUYUHY i OT

UCTUHHON BenuuuHbl f, . C y4éroM 3TOro, BBINOI-

Hsisl pas3lioKeHWe BecoBoW (yHKIMHM BONHM3M TOY-
HOTO IIOJIOKEHMSI HyJs B psin Teisopa M orpaHu-
YUBAsACh TEPBBIMHU JIBYMsI WiICHAMH psia, OLEHKY
gactotel (2) CPY wmeromom BYPY wmoxHO
MIPECTaBUTh B BHJIE:

N

¥t +a' t A . (5

1 ti

N
=1 |
S= | ¢ t+4, | I
i=1 =1

cT

MO0

iAU — iAU 5R Twa() (10)

A = .
" U, 8nRAF U, R 2r

Tenepp LIYMOBYIO COCTABJIAIONLIYIO IIOrpell-
HOCTH u3Mepenus Ag, 13 (6) MOXKHO NPENACTABUTH B
BHJIE:

+ N
Ag, === 1 d 1, 4 (11)

Sw 277.'Um A
e K GR.

Ilonaraem 11yM HOpMajbHO pacIpeellEHHbIM C
HyJIEBBIM MaTEeMaTUYECKHUM OXHUJaHHEM U JUCIep-

ih]j_rghklv baf_j
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cuen ai . BcnenctBue NHUHEHHOCTH BbIpayKEHUS
(11) cmemyer, 4T0 3aKOH pacHpeIeIeHHs ITyMOBOI
COCTABJISIFOIICH TTOTPEITHOCTH M3MEPEHHUSI OCTaeTCs
HOpMalbHbIM. HalileM maTemaThueckoe OXujaHue
mg,, 1 pucnepcuto Dg . O4eBUIHO, YTO

mSm = E AS

u

=0, (12)

rae E ~ - o3Hauyaer BBIYKCIIEHHE MATEMATUYECKOIO

OXXKMOAHU .
Torma Mo)xeM 3anucaTh:

Lol %V, 4 0%
— _~ moc t . /
N 471'2U:1 g (_;1] i Ui 3{3/

T2 ;72 N N
100 11 ' '
2«||ati0cthti 4o,
m ({.:] J=1
- jz

(13)
2rU

rne B f; ¢, - OTCYETHI KOBapHAaIMOHHOW (yH-

Kuuu mryma [2].

Bugno, uro jgucnepcus IIYMOBOM COCTaB-
JIIOIIeH OIMOKK onpenernsercs BuaoM B u koa-
pHUAIMOHHON (YHKIIMH IIyMa.

[IpousBoanas BecoBoii pyHKIUH (4):

4 .
a't = s—” I 'mA sin St (14)
Mmoo m=1 MO0
Temepr w3 (13) c yu€rom ompeneneHus
HOPMHUPOBAHHOTO BPEMEHU
t, 2t/T,., i-1 HKuz[1]u/(14) noxyuaem:
47]2K2 NN
Dy, =———= V1V BYsyT, i j %
S U’ioo ,':I] }] i) ;7 MOO ] /
i
. . )
um|:1 I mnd, A, ¥in Jsin J ", (15)
e, 2mmi l+ten; J 2al j lten;

H UInt U, U4f,R/c 05; f, - necymas

4acTOTa 30HAMPYIOIIEro curHana; Int = - pyHKIMsS

BBIUHMCIICHHS 1I€JI0M YaCTH.

Buja koppensuuonHoi (YHKIMH IIyma oOmpe-
nensiercsi  (OPMOM  YaCTOTHOM — XapaKTEPUCTHKH
¢unbTpa, yepe3 koropeiii mpoxoaut cmech CPU ¢
IIYMOM B KacKaJaxX IpeIBAPUTENbHON aHaJOrOBOM
obpaborkn UM nanmpHOMepa. B pabore [2] mpuse-
JIeHbl KOBapUAIlMOHHbIC (YHKIUHM Ipolecca Ha
BBIXOJIE OJMHOYHOrO KOIeDaTeNbHOro KOHTYpA,
UJeaNbHOr0 (QHUIBTPA W MHOTOKACKAJHOTO Pe30-
HAHCHOTO YCUJIMTEISl IPU JISUCTBUH HA BXoze Oerno-
ro HOpMasbHOTO myMa. Mcrmons3ys 3Ta GpopMymsl 1
BBEJICHHBIC BBIIC O0O3HAYCHWUS, 3HAUCHHS KOBa-

PHALIMOHHBIX (PYHKIMHA BBIXOTHBIX IMPOIECCOB s
TpEX YKa3aHHBIX YAaCTOTHBIX XAapAaKTEPUCTHK B
MOMEHTHI BpeMEHH, COOTBETCTBYIomure Hysim CPY,
MO>KHO IIPEICTaBUTh B BUJE:

- JJ1s1 OMMHOYHOT'0 KOJIe0aTeIbHOr0 KOHTYpa

ij Sv 'f ‘4)(.
B x. 1= M 16
- IUTs BealibHOrO (PUIIbTpa
i sin 4xl.j
B x 1 Ng——, 17)
2x

- 1A MHOI'OKaCKaaHOIro p€30HaHCHOT'O YCUIIUTCIIA

(18)
05ti j; 'f=2/T,, - nomoca mporryc-

ij . 64 S
B x, 172N, fe ,

rae x;

KaHus q)HHLTpa, corjlaCoBaHHass C JIIMTCIBHOCTBIO

oOpabaTbiBaeMoro curhana; N, - CIEKTpalibHas
IJIOTHOCTh O€NIoro IymMa; i U j — HOMepa COOT-
BercTBytomux Hyineit CPY BHyTpu momymepuonaa

MOZIYJISILIUH.
B wrore nucnepcuro pesyibTaTa H3MEPEHHS
paccrosnus ¢ nmomoubio mMerona BYPU Dy, s

TpeX yKa3aHHBIX CiIydyaeB QWIBTPAMH MOXKHO
[IPENCTaBUTh B BUJIE:

- JU1s1 OMMHOYHOT'0 KOJIe0aTeIbHOr0 KOHTYpa

D :2_}7227 ) 1" 7e¥ y
ut I I
q =11
Ve W
. . o
UmI: 0, mnA, 4, ¥in Jsin ,J 9,
- IUTs BealibHOrO (hUIIbTpa
2n* NN ;o8in 2p i
DSm :i2 : : 1 ! 2K;7 ]
q =151 r
K K ’ (20)
u ::] ;:] mnd, 4, in J,sin J 9,

m
- IJIA MHOI'OKaCKaaHOIr o p€30HaHCHOT'O YCUIIUTCIIA

N i ]6717]2 i ] ?
D, =—- 1 “e u
q

K

|

|

Swt

2;72
2

[ —2

——

o @)
ul ' mng, 4, %in J sin Y Y,
m=1 [=1
9 (7] 2E/ N, - OTHOLIEHHE CUTHAJI-IIYM; E - oHEp-
rust CPY.
Hucnepcust mymMoBoi morpemHoctd D, 00-
pPaTHO MpPONOPLMOHAIBHA KBaJIpaTy IPOU3BEICHUS
OTHOCHTEIBHOTO PAacCTOSHUS 1/# W OTHOIICHUS

CUTHAJI-IIYM ¢, CIIOKHBIM 00pa3oM 3aBHCHUT OT
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BHJIa BECOBOW ()YHKIIMM M BHJa YaCTOTHOW Xapak-
TEPUCTUKH DUITBTPA.

Ompenenss kodddunrentsr 4, B (4) mo dop-
MyJjiaM U3 paOoThl [1] a1 pa3HBIX 3HAYCHHH MOKa-
3aTens cremeHu n B (3), MOXHO TOCTPOHUTH Tpa-
¢uku 3aBucumoctn CKO mrymoBo# cocrapistoneit
MOTPEIIHOCTH OT OTHOCHUTEIBHOTO PAaCCTOSHUS.
PesynpraThl pacuera IIyMOBOM COCTaBIIAIOLIEH
MOTPENIHOCTH U3MEPEHHUs Mo BeIpaxkeHuto (19) mis
BecoBorl (yHkuuu (3) ¢ mapamerpoM n=1 mpu
OTHOIICHUM CUTHAN-IIyM ¢ =40 0b npuBeneHbl Ha
pucynake 1. JInsg nByx Apyrux (UIBTPOB U APYTHX
3HaYeHUH 7 TpapuKH MMEIOT KauyecTBEHHO TaKOH
KE XapakxTep.

4 G

JbkmghdAZ\bkbfhklv KDH rmfh\hc

ih]jrghklb hlghkbl_evgakkihygbey
fghlhdZkdzZ~gbdhlm&ky ig=4005 b
n=1

CKO o, nMeeT CIOXKHBIH KonebaTelbHbIH Xa-
pakrep. EE oOmmii ypoBeHb M aMILIUTyda KoJie-
O0aHWil CHMKAIOTCS TIPU YBEIWYECHUH PACCTOSHUSI.
KonebaTenpHblit XapakTep 3aBUCHMOCTH OOBsIC-
HSETCS HanuyueM To4yeKk Ha rpajuke B, B
KOTOPBIX MPOW3BOIHAS paBHA HYJIO WM JOCTUTaeT
MaKCHMaJbHOTO 3HaueHus. B Hynbp mpousBopHas
oOpamiaercss B JBYX TOYKax Ha TpaHUIE COOT-
BETCTBYIOIIIET0 BPEMEHHOTO WHTEpBajia U B OJHOM
TOYKE B IIEHTPE MHTEepBajia. Mexay HUMH HUMeeTCs
10 OJJHOM TOYKE C MAKCUMYMOM IPOU3BOAHOM.

Ha manom paccrosauu B Beipaxkenuu (13) maino
cllaraeMbIX M MOITOMY HMX BKIIaJ B OOIIYI0 CyMMY
BEIHMK, YTO M TNPUBOIUT K 3HAUYUTENBHBIM KOJIe-
O0anmsim CKO. Tak, Ha pacCTOSIHMM, PAaBHOM OJIHOM
OIMMOKE JUCKPETHOCTH, B 3TOW CyMME BCEr'0 OJHO
cllaraeMoe M B COOTBETCTBUU C [1] MX KOJIHMYECTBO
TIpH YBEIMYEHUH PACCTOSHHUS 10 3HAUEHUS, paBHOTO
JIBYM OINUOKAaM JUCKPETHOCTH, OyIeT Tepuou-
YEeCKH M3MEHATHCS OT OJJHOTO JI0 JBYX U 00paTHO.
(B obmem cmywae or M pmo M +1.) CoorBer-
CTBEHHO, Korma Bcero omuH Hyab CPY mepeme-
asich MPU W3MEHEHWM PACCTOSHHUS BHYTPH IepH-
oJla MOAYJIALIMY, TTOMaJaeT B TOUKY C HYJIEBOU Mpo-
M3BOJHOM, TUCIIEPCHs OIIMOKY 00paIiaeTcs B HYJIb.

Mexay STUMH TOYKaMHU IPOM3BOIHAS JOCTH-
raer MakCMMyMa M COOTBETCTBEHHO JMCIIEPCHS
Toxke MakcumanbHa. [lo mepe yBemuuenus pac-
CTOSIHUSI BKJIQJI 3THX CJIaraeMbIX B OOIIYI0 CyMMY

(13) ymenpIaercs u, ciaenoBaTeabHO, YMEHbIIACTCA
amuatyaa konebanuit CKO 1mrymoBoi morperi-
HOCTH.

B utore Ha gocTaTOYHO OONBIIOM PACCTOSHUH
rpa¢uk 3aBucuMoctd CKO OT paccTosiHUSI BBIPOXK-
JaeTcsl TOYTH B HENPEpPBIBHYIO JWHUIO, TUIABHO
MOHIKAIONIYIOCS TP  YBEIHMYEHUU PpPACCTOSHUS.
KonkperHblii xon rpaduka W BeTUYMHA MAaKCH-
ManbHbBIX 3HaueHnii CKO 3aBucur ot Buma BO, Tak
KaK OH OmpefeNnsieT BEMUIMHY MaKCUMaJIbHOTO 3Ha-

YEHUS TIPOU3BOTHON o' ¢

Cumxenne obmero yposas CKO mpu yBemnu-
YEHUH pacCTOsiHUA oOBsicHsAeTcs dddekrom Hakom-
JICHWsl pe3ysbTaTa, TaK Kak IPOMCXOAUT YBEIH-
YeHUE KONWYecTBa HYyJEeH CHrHala W, ClieloBa-
TENFHO, KOJIMYECTBA CYMMHPYEMbBIX 3allyMJICHHBIX
nanHeix. Yem Oomblie creneHb QyHKouu (3), TeM
npu OONBIIEM PACCTOSHUHM HACTYIAaeT CYNICCTBEH-
Hoe cHmkenue konebanuit CKO u tem Oombiie
OOIIIMH YPOBEHB OIINOKU.

KoppenrpoBaHHOCT IlIyMa Ha MaJbIX PaccTosi-
Husix (R/OR <5...6) na Benmnunne CKO u xapak-
Tepe 3aBHCUMOCTH €€ OT PacCTOSHHS MPAKTHUECKH
HE CKa3bIBaeTcCsl. JTO CBSA3aHO C TEM, YTO MPH ITHX
YCIOBUSIX MHTEpBaAN BpeMeHU Mexny Hyasmu CPY
MPEBBIIACT HMHTEPBAN KOppelnsnuu Imyma. [lpu
YBEITUYECHUH H3MEPSIEMOr0 PaCCTOSHHS KOJIUYECTBO
HyJel B Tepuojie MOAYISIUN YBEITHYUBACTCS, a
WHTEpBAJl BPEMEHH MEKIY HUIMH YMEHBIIIACTCSI, TPH
3TOM HAYWHAET MPOSBIATHCS KOPPEIUPOBAHHOCTh
IIymMa, BBIPOKAIOMIASACS B TOM, 4YTO IIyMOBas
COCTABIISIIOIIAS TIOTPEITHOCTH yMeHbnaercsi. KoHk-
peTHOE 3HaYCHUE PACCTOSHHS, NMPH KOTOPOM Hauu-
HAeT TMPOSBIATHCS KOPPEIMPOBAHHOCTh —IIyMa,
3aBucUT oT popmbl BO. Yem cnoxnee hopma BD,
TeM TpH OONBIINX PACCTOSHUSIX HAYMHAET TPOSB-
JSITBCS ATOT AP PEKT.

Jnst ynoOcTBa KOIMYECTBEHHOTO CpaBHEHUS
COCTABIISIIOIINX MOTPEITHOCTH MPH UCIIONB30BAHUN
pasubix BO pacemorpum ananoruyno [1] CKO, ye-
penHEHHOE Ha y4acTKax JallbHOCTH, PaBHBIX OJHOM
O/1, xoTOpO€e B JAHHOM CJIy4ae MOXHO 3aIHCaTh:

—2

O-S w 7

L
M =— 1Dy, 1y (22)

Swt
k=1
rme L=0,/"; ' - war mo pacCTOsSHHMIO B Ipeenax
OZIHOTO y4YacCTKa yCpPEeIHEHHus; r,, - k-W OTCUET
JIATbHOCTH B TIpeAeNnax JaHHoro M -ro ydacTka
yCpEeIHEHUs
Ha pucynke 2 mnpuBeAcHBl 3aBUCUMOCTHU

— —
lg gq, M of/}gwlem M 0OT OTHOCHUTEIBHOIO

paccrosaus mpu ypoBHe mmyma -40 n1b mis Tpéx
paccMOTPEHHBIX  BBIIIE BUAOB  (QWIBTPOB C
ucnons3zoBanueMm BO (3) (n=1,2,4).
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AHanmu3 pe3ynabTaToB,
3TOM pHCYHKE, TIO3BOJISIET CHENaTh BBIBOJ,
YBEJIMYEHHUE 71, TO €CTh 000CTpEeHHEM (hOPMBI BECO-
BOi (D)YHKIIMM TPUBOJAMT K YBEIHYCHHUIO IIyMOBOH
COCTaBIIAIONIEN morpemHocTd. Mcnonb3oBaHue
¢GuibTpan JaeT OXKUIAEMBIH pe3yabTaT B BHJE
YMEHBIIIEHHUSI IIYMOBOIM COCTaBJISIOIIEH IOrpel-
HOCTH. DTO yMEHbBIIIEHHE TEM OOIIbIIe, YeM OoJbIle
M3MepsieMOoe PacCTOSHHE, TaK KaK C YBEIH4YEHHEM
PACCTOSIHUS YBEIMYUBACTCS YUCIIO HAKATUIMBAEMBIX
3HaueHuil. Hanbosee cuiibHOE BIMSHKUE HA MOTPEIl-
HOCTh WIyM OKa3biBaeT mnpu B® ¢ Gonbimm
3HayeHueM n. Jnsg atux QyHKOMA QGusTpanys
obecrieunBaeT MEHbIIHI BBIMTPHIIIL.

MMpEACTaBJICHHBIX Ha
4qTo

. S
e [N [
Tk R

JbkmghdAZ\bkbfhklv eh]ZjbnfZz

mkj_"ghlgigKkDH rmfh\hc khklZdeyxs.
ihlj_rghklb baf_j_ghghkdbl_evghlh

jZkklhygby “eyjmbev

imgdll® fghlhdZzkdZ”~guc mkbebl_e

kiehrgz?y dhe_[Z]l_evguc dhglmj
lhg_qggZy”_Zevgnlzevlj

Buano, uto Gonee addexTuBHas QUIbTparus
Ha MaJIbIX PacCTOSHUSIX HaOJromaercs y OIUHOY-
HOT'O KOJIeOATEeNIbHOrO KOHTYpa. XYAIIHHA pe3yIpTaT
MIPH 3TUX K€ YCIOBUSX Yy uieaidbHOro ¢mibtpa. C
YBEIUYEHHEM H3MEPSAEMOro pPacCTOSHUS KapTHHA
MEHsSeTCs Ha MPOTHBOIONOXKHYI0. CHIIbHEe 3TOT
a¢dexr 3amerer npu BO ¢ 6oibImuM 3HaYCHHUEM 7.
Ha Oonpmmx paccTOSHUSX HAWIYy4IIVIO (QHIIBT-
PAIMIO BBITIONHSET HICANTbHBIN (PHUITBTP.

CpaBHeHne pucyHKa 2 W pUCyHKa 5 u3 [1]
MOKa3bIBaET, YTO IIIyMOBasi COCTABIISAIONIAS MTOTPel-
HOCTH M3MEpPEHUsl COM3MepruMa C METOAMYECKOi
MOTPENTHOCTHI0 HAa MaJIbIX PAacCTOSHUSAX, U CYIIECT-
BEHHO TIpeBBIIIaeT €€ Ha OONBIINX PACCTOSHUSX.

[IpencraBnsier wHTEpec cymMMmapHas ommuOKa
" M , ompenensemMas Kak:
12 12
M="¢ M +D, M , (23)

rie ‘¢ M - meromuyeckas IOrpemHocTs [1].

Xapakrtep HM3MEHEHUS 3TOM BEIMYMHBI TIPU
HW3MEHEHUU PACCTOSHUSA CUJIBHO 3aBUCUT OT YPOBHSA

mymMa W ONpeneNsiercss TeM, Kakas M3 COCTaB-
JIIOIIMX TOIPEIIHOCTH M3MEPEHHS MMEET OOJbIlee
3Ha4YCHUE.

Ha pucynke 3 mpuBeneHbl TpapuKu 3aBUCH-
Moctu sorapupma CKO ycpenHEHHON CyMMapHOI

ommbku lg o. =Igy'> M 0T OTHOCHTETHHOIrO
paccTosHUS A MHOTOKACKAJHOTO YCHITUTENS, TJIe
'> M Bprumcisercs no (23) ¢ MCIONb30BaHHEM
dopmyn ana 'y M , npusenéHuelx B [1], npu
ypoBHe mryma -40 nb u -80 nb.

-
|
s
=

N,

$14H

NN,

b1
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3;\\
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—
\EI\B

4 G

0

JbkmghdAZ\bkbfhklv ghjfbjh\Zggh]h KDH
kmffZjghc ih]j_rghklb hl highkbl_evgh
jZkklhyghey fghlhdzkdzZ”~gh]leynkbebl

Z+xq 401b [+q 80 nb

OTH TpaQuKH HAITSAHO JIOKAa3bIBAlOT, 4YTO
OCHOBHOM BKJIAJ] B CyYMMapHyX IOTPEIIHOCTh
W3MEpeHHs Ha MajbIx paccTodHUIX (R/OR<4)
BHOCHT METOJIMYECKasl IIOTPENIHOCTh, @ Ha OOJIBIINX
pPacCTOSIHUAX ILIYMOBAasl COCTaBisolas. YeM pe3ue
¢dopma BO, Tem cuiibHEee BIHSHUE NIyMa.

<ebygb_ f_rZxs_]h &ljdMema-
IONIMI OTpaKkaTelNb, PaCIONIOKEHHBIN OJFKe ToIe3-
HOTO WJIM HEMHOI'O0 JAJIbIIE HETO, BBI3BIBAECT CMeE-
meHue monoxxenus nyned CPY. Memarommii oTpa-
JKaTellb, PACIIOJIOKEHHBI 3HAYMTENBHO Jalbllle
IIOJIE3HOI'0, TPHUBOAUT B HEKOTOPBIX CIydasX K
BO3HMKHOBEHUIO JOMNOJIHUTEIBHBIX JOXKHBIX HYJIEH.
Bo3HUKHOBEHME NONOJHUTENBHBIX JIOKHBIX HYJEH
BBI3BIBACT AHOMAJLHO OONBIIYIO OIMUOKY W I03-
TOMy HE HHTEPECHO C IPAKTHYECKOH M Teope-
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THYECKOW TOueK 3peHus. B Takux ciydasx HeoO-
XOJUMO IPUHUMATh JIONOJIHUTEIBHBIE MEpBI IO
¢unprpan CPY ¢ 1enbio CHHDKCHUS BIHSHUS
IIOMEXH Ha pe3ynbTaThl u3Mepenus. Iloatomy nanee
paccMOTpUM TOJBKO CUTyalMI0, KOrja IomMexa
MPUBOAMT K CMELIECHUIO TTOJOKEHUS HYJIS.
IIpennonaraem, 4TO OTHOLIEHHE CHTHAJ-IIOME-
Xa HaMHOro Oomnblie exuHUNBL. [Ipu 3ToM cmenie-
HUE Hyns MHOro Mensine mepuona CPY. Packia-
JbIBasl IPU STUX YCIOBUAX B psn Telinopa MrHo-
BEHHOE 3HAYEHUE CUIHaJla ¥, t W IIOMEXHU U, [ B
touke ¢, Hyna CPU u mpeneOperass ciaraeMbIMH
BTOPOI'O M BBICHIMX MOPSAKOB MAJIOCTH, MOYKEM
3anMcaTh ypaBHEHUE JUISI HAXOXACHUS CMEILECHUs
Hyns 't;:

1

u' 't "ttug t, fu, t "t,=0. (24)
Pemenuewm (24) sBnsercs:
U, t
't =_ 7 (25)

’ ’
u' t, tu, t

JI71s MrHOBEHHBIX 3HAUEHUM CUTHAJIa U TTIOMEXH
MO>KHO 3amucath [1]:
— (
uc ! _UmcCOS ipotxc +C() ! t;fc + M >
(26)
— (
uﬂ ! _Umﬂcos if)()l;fﬂ +C() t t}ﬂ + M >

rie U M w t_ - COOTBETCTBEHHO aMILIUTY]a,

me 2
HavanbHas Qasza u Bpems 3anepxkkun CPY, obycnos-
JIEHHOTO TIoNIe3HbIM oTpaxarenem; U, , M u t,

- COOTBETCTBEHHO aMIUTUTY/a, HadajbHas ¢aza u
BpeMmsi 3anepkkun CPY, 00ycCIIOBIIEGHHOTO Memlaro-
MM OTPa)kaTelieM.

Boraucnss npousBognsie (26) v MOACTaBIAS B
(25) mocie npeoOpa3oBaHUi MONTydaeM:

. cos |, ¢
ti: ' . .
o't Ny tsinl, t +t,sinl ¢

< (Q27)

rne qcﬂ = Umc /Umﬂ 5 | . ti

&

a)()txc T ti txc + M’

|n ti a)0t3n+a) ti t3n+M‘

HanpHelilne pacyeTbl BO3MOXKHBI Il KOHK-
petHbix BO.

[Tomarasi, 9T0 9YacTOTHAsT MOIYJISIINS BBIMIOJ-
HSETCS 110 CHMMETPUIHOMY TPEYTOJIHLHOMY 3aKOHY,
MOJIy9aeM BBIpaKEHHE IS HOPMUPOBAHHON ITOMeE-
XOBOH COCTaBJISIFOIIEH TOTPEITHOCTA H3MEpPEHUS

paccTosHuS ' :

rae
cos |, t,
tHi = . .
27AF Nyt sin | ¢, +t,sinl ¢,

cll” 3c

N>

| ¢t

I Hl 301

w, +24wt, +M;

l,t, t. o +24wt, +M.

C Hl 3C

Pacuersl mo »Toi opmMylsie mpu OTHOCUTEIb-
HOM PacCTOSIHUHM JI0 ToMeXH, paBHOM 105, , 1 OTHO-

meHnu curnai-nomexa 20 nb npuBeaeHbl HA PUCYH-
ke 4. Bumno, 4Tro XapakTep MOMEXOBOW MOTrpell-
HOCTHU KOJIeOaTENbHBIN ¢ IBYMS BUAAMH HEPHOIIY-
HOCTH, KaKk M y METOAMYECKOH IOrpeiHocTy.
HMeercs rnaBHBIN JIENECTOK, LIMPUHA U AMILIATY 1A
KOTOpOT0 yBEIUUUBAIOTCS OT 4, 10 96, cooTBer-

CTBEHHO Ipu n=2 U n=4, U OOKOBBIE JICIECTKH,
aMIUIMTyJa KOTOPBIX TIPU 3TOM YMEHbIIAeTcs.
I'paduk cMMMETpHYEH OTHOCHTENBHO TOYKHU, COOT-
BETCTBYIOLLEH NOJIOKEHHUIO IOMEXU. BBICTpBIE KOe-
0aHWsT TIOMEXOBOW MOTIPEIIHOCTH HAOIOJAI0TCS C
MEpPUO/OM, pABHBIM TIOJOBHHE JJIMHBI BOJIHBI
HECYIIEero KojeOaHusl.

[

| ““lln

I

4G

JbkmghdAZ\bkbfhklb ghjfbjh\Zgghc
ihf_o\hc ih]j_rghklb hi highkbl_evgh]h

jzkklhygbyhehaghlhljz zl_eyn=1

Haubonbimmit mHTEpeC mNpencTaBisier MaKCH-
MaJIbHOE 3HA4YEHUE [OMEXOBOM COCTaBIIAIOIICH
MOrPEIIHOCTH, HaOIro/aroeecss B TIIaBHOM Jiere-
ctke. Ha pucyHke 5 mpencraBieHa 3aBUCUMOCTh
norapudpMa MakCHUMaIIbHOH HOPMHPOBAaHHOH TOMe-
XOBOM COCTaBJISIONIEH MOTPENTHOCTH OT OTHOUICHUS
CHUTHaJI-TIOMEXa.

NI oCczn

S S

=N o

S
AN
e
N\Q\E

-

S

s
JbkmghdAZ\bkbfhklv eh]ZjbnfZz

fzdkbfzehtg agZg_gby ghjfbjh\Zgghc
ihf_oh\hc ih]jhkid hl hlighr_gby kb]gZzZe
ihf_oz ~ey Ij_o \b~h\ <N

sin 4mmt,, 't .,

Hl

(28)
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N3 pucyHka 5 BHJIHO, YTO IIOMEXOBasl COCTaB-
JIAIOIasi TOTPEUIHOCTH YMEHbIIAeTCs C yBelnuue-
HUEM OTHOIICHHA CUTHAJI-IIOMEXa MPOIIOPILIMUOHAIb-
HO CHHKCHHIO YpoBHs momexu. O6octpenue ¢op-
Mbl BO npu yBennueHUM » NPUBOAMT K YBEIUYeE-
HUIO aMIUIMTYJbl TJIAaBHOT'O JICIECTKa TOMEXOBOH
COCTaBJISIIOIICH TOTPENTHOCTH. JTO HM3MEHEHUE
cocrapisier 1,78 pa3 mpu mepexozge or BO ¢ n=1
10BDc n=4.

[Ipuemnemble [Uisi DPAKTUKU YPOBHM IIOMeE-
XOBOH MOrp€ImHOCTH, KOTOPBIEC MOKXHO HE YUYHUTHI-
BaTb, JOCTUTAIOTCA TP OTHOIICHUHN CUTHAJI-TIOMEXa
40-45 nb.

<u\h”u

1. PaccmoTpenHasi MeTOaMKa MO3BOJIAET IOJY-
YUTHL BBIPAXKCHUA 1 MNOTPCIIHOCTH U3MCPCHUMA
paccTosHUsl € HCHOJb30BaHWeM Merona BYPUY,
BBI3BAHHON aJIUTUBHON TOMEXOM.

2. BnusHHMe mIymMa NPUBOAUT K TIOSBICHHIO
COCTaBJISIONIEH MOTPEIIHOCTH M3MEPEHUs PaccTos-
HUA, 3aBHCHMOCTb JTUCIIEPCHU KOTOpPOW OT H3Me-
PSIEMOTO PACCTOSIHUS MMeeT KolebaTenbHbIN Xapak-
T€p, C IOHMUKCHUCM aMIUIUTYAbI KOHGGaHI/Iﬁ u

YIK 681.513.3

CpPEIHEro YpOBHS MPU YBEITUYEHUN PACCTOSHHUS.

3. Briusaue moMexu B BUJE MEMIAIONIErO OTpa-
’KaTensl BBI3bIBAET BO3SHUKHOBEHUE COCTaBJISIOLIEH
MOTPEIIHOCTH U3MEPEHHUs, UMEIoIeH KoyebaTemb-
HOM XapakTep ¢ NEePUOJIOM, pPABHBIM MOJIOBUHE JJIH-
HbI BOJIHBI HECYIIET0 KOJICOAHHS U JOMOJHHUTEIIb-
HOM aMIUTUTYJHOW MOIYJIALMEN, UMEIOIEH JIeTecT-
KOBBIM XapakTep.

4. Ilpuemiembie IS MPAKTUKA 3HAYCHHS TI0T-
PEIIHOCTH M3MEPEHHUST PAcCTOSHUS o0ecreunBa-
FOTCSl TIPU YPOBHE IIyMa WJIM MOMEXH, HE TPEBBI-
maromieM -45 n1b mo OTHOIIEHUIO K YPOBHIO IOJIE3-
HOI'O CUTHAJIA.

A0BEIsEEOWAYNS? tdiss
1. Amasny B.A., Ezepckuii B.B., Cmonvcxuti C.M.,
Hlaxmapun B.U. Tlpenu3noHHbIE TPOMBIIIJIEHHBIE CHC-
Tembl UM-paguonokanuu OnKHEro nercrBus. Mero-
JIM4YecKasi OrPEeIHOCTh H3MEPEHHs U €€ MUHUMU3anus //
VYcenexu coBpeMeHHON paanodnekTpoHuku. — 2008. Ne 2.
- C.3-23.
2. Jlesun b.P., Teopernueckre OCHOBBI CTATUCTH-
yeckoil paauorexHuku. M.: Paguo u cBs3p, 1989. 656 c.

JL . 20209, ¢.R. wls johCddw

G:RE?FG:Y KBKL?H{;AHJ: B

P?E?MD:A:GBY

Pacemampusaemces 00un uz 603MONCHBIX 8APUAHMOE NOCMPOCHUS HAWAEMHOU
cucmemvl 0030pa U YeneyKa3anus, a makice npueooOUncs aleopumm blHUCICHUS
Y2/108bIX KOOPOUHAM ONMUYECKOU OCU HAULIEMHO20 8UOC00amMYUKA, NPUHUMAEMOU
8 Kauecmee JUHUU UIUPOBAHUSI ONEPAmopd.

stBYjorj NEse0: nawnemnan cucmema yeneykasanus, usmepenue y2no6uix

KOOpOUHAm.

<\_"_ gB mocneanne rompl HaOIIOAAETCS
3HAYUTENLHBIH HMHTEPEC K HCIOJIB30BAHUIO IS
pelieHus 3agad 0030pa OrmepaToOpoM BHEIIHEH 00-
CTAaHOBKU M ILECJICyKa3aHHA TaK HA3bIBACMBIX Hall-
neMHbIX cucTteM mnosunmonupoBanus (HCII), B
KOTOpBIX ONEpaTop, SKUMUPOBAHHBIA IIUIEMOM C
3aKpCIUICHHBIMU Ha HEM CII€HAJIbHBIMU OYKaMH CO
BCTPOCHHBIM MHKPOJHCIIIICEM, TIOBOPOTOM TOJIOBBI
MCHACT HAIIpaBJICHUC B IMPOCTPAHCTBC JIMHUU BU3U-
pOBaHMs, OTCIEKHBAEMONW BHUIECOAATYMKOM C IIO-
momisto HCII, u3o0pakeHue ¢ KOTOpOro mepena-
ercst Ha Mukpoauciuieit. Takum obpazom, HCIT mon-
KHa peliath psj 3aj4ad, CPeAd KOTOPBIX OTMETHM
CIIC/IYIOIIIHE.

1. MI3mepenne yriaoBeIX KOOPAWMHAT JIMHUM BU-
3UPOBaHMs OMepaTopa € MOMOIIBI0 HEKOTOPOH
W3MEPUTENHHOIN CHCTEMBI U IEepecueT X B 0a30BYIO

TPEXMEPHYIO CUCTeMYy KoopauHaT. B maHHO# pabo-
T€ TOJaraercsi, 4To pOJib OINEepaTopa BBIMONHSIET
MWIOT JIETATENIFHOTO ammapara, a 6a3oBasi cHCTeMa
KOOpJIMHAT 00pa3yeTcsi CTPOUTEILHBIMU OCSMH 3TO-
ro ammapara.

2. YrpaBiieHHE 3JIEKTPOMEXaHUIECKUMHU CIIe/s-
MMM TIPUBOJIAMU  KapAaHHOTO TMojaBeca (Kak
MUHHUMYM JBYXOCHOI'O) C 3aKpEIUICHHBIM Ha €ero
iatpopMe BHJICOAATIYMKOM, HCIIONB3YyEMbIM IS
pacimpeHus MpocTpaHcTBa 0b3opa orepartopa. [Ipu
9TOM JaHHBIA BHAEOJATUMK pa3Meniaerci Ha
JeTaTeNbHOM — anmapare BHE KaOWHBI —ITHJIOTA.
VYupasieaue ot HCII nomkHO OBITH TaKUM, 4TOOBI
o0ecrednTh C JIOMyCTUMON TOTPEIHOCTHIO CHH-
XPOHHOE C BUBMPHOH JINHUEW U3MEHEHUE IIPOCTPAH-
CTBEHHOTO TIOJIOKEHHSI OINTHYECKOH OCH BHAEO-
JaTyvika B 3ajjade o03opa. B 3amade neneykazaHus
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st Oonee TOYHOTO HABEACHHS ONTUYECKOH OCH
BHUJICOZIATYMKA HAa TPEIMET HMHTEpeca BO3MOXKHO
WCTIOJIb30BaHUE MAacIITa0MPyeMOro CIEKEHHs, TO
€CTh OTCIIeKHBAaHWE BUICOAATYMKOM B HEKOTOPOU
00JIacT TMPOCTPAHCTBA M3MEHEHHH B IOJIOKEHUH
BU3UPHOW JINHUU OIepaTopa ¢ HEKOTOPHIM MacIlTa-
oupyomuM ko3¢ uimeHToM. J[aHHbIE O YIIOBBIX
KOOpJIMHATaX IIeTH MOTYT OBITh BBIYUCICHBI TIO
MOKa3aHUsAM JIaTYMKOB YIJIOB TIOBOPOTa pPaMOK
KapJaHHOTO IT0/IBECa.

3. YopaBneHue W3MEHEHHWEM TOJs 3pEHHs BH-
JeoJaTunKa, H300paKEHHEe KOTOPOro HaOJIIogaeT
orieparop.

HCII pemaer u apyrue 3amgadu, KOTOpbIE HE
OTHOCSITCS K CYTH JIAHHOU padoThlI.

Ecnu cuurarh, 4TO HampaBlIEHUE BU3UPHOMU
JIUHUH OllepaTopa 3aBHCUT HE TOJIBKO OT MOBOPOTa
€ro rojioBbl, HO U OT TOJO)KEHHS 3padyKoB €ro rias,
TO TIPEACTABIIACTCS B OIpPEAEICHHON Mepe Iiene-
cooOpa3HOW 3aMeHa WCTHHHOW BWU3WPHOW IJIUHHH
ornepaTopa MCKYCCTBEHHOM, HalpUMEp ONTHYECKON
OCBIO BHJI€OJIaTUYMKA, 3aKPEIJIeHHOTO Ha IUIeMe
orepaTopa, n300paxeHrue ¢ KOTOPOro TaKKe MOXKHO
nojiaBaTh Ha MHUKpojuciuiell oukoB. HampaBnenue
ONTUYECKOH OCH BHUACOAATYMKA, OTMEYAEMOI0
MEpeKpecTHeM Ha ero H300pakeHuH, He o00s3a-
TENbHO B TOYHOCTHU JOJKHO COOTBETCTBOBAThH €cTe-
CTBEHHOW BHM3UPHOW JIMHUM OIEpaTOpa, KOTOPBIA
MpH leNIeyKa3aHWW JABWKEHHEM TOJIOBHI (IIieMa
oreparopa) JO0JDKEH ONTHYECKYIO0 och (B JasibHEil-
meM OylieM Ha3bIBaTh ¢ BU3HPHOH JIMHUEH orepa-
TOpa) HAIIPaBUTh CTPOro Ha OOBEKT (COBMECTUTH Ha
M300pakeHUH 00BEKT ¢ mepekpectreM). Mcmomnb3o-
BaTh TaKOW BHJCOAATYUK C H3MEHSIEMBIM IOJIEM
3peHHsl €CTh CMBICT B PEXHMeE IeNeyKa3aHUusd TpH
HaXOXKJICHUH 00BbEKTa HHTEepeca HEMOCPEICTBEHHO B
ToJie 3peHus oreparopa.

Jnia u3MepeHus yriioBbIX KOOpJAMHAT Hampas-
JICHUSI ONITUYECKON OCH HAIIUIEMHOTO BHIEOAATYNKA
(TrOBOPAT TakXke YIVIOBBIX KOOPAMHAT MOJOXKEHUS
[ieMa oreparopa) Ha NpakTHKE MPUMEHSIOT pas-
nuuabie BapuaHThl moctpoeruss HCII [1]. Cpemm
HUX CJeQyeT OTMETHTb CHCTEMBI MO3UI[HOHU-
pOBaHMS, HUCHOIB3YIOUINE CHENUATbHO CO3JaHHOE
MarHMTHOE I10JI€ B U3MEPUTENHHOM IIPOCTPAHCTBE U
YyBCTBUTENbHbIE MAaTYWKM Ha MUIEME OIepaTopa,
¢dukcupyronye M3MEHEHHE OpPUCHTAI[MM MAarHUT-
HOTO TIONII OTHOCHTENBHO MUIeMa oleparopa MpH
ero mepeMenieHusX. MMeer MecTo NMpUMEHEHHE B
HCII onrtuyeckux, ynbTpa3BYKOBBIX U JAPYTHX
BHJIOB JTATYHUKOB.

P _ev jZ[hIRaccmorpeHre ONTHYECKOTO
crmocoba OmpeleNcHUsT HampaBlieHUsT BU3UPHON
JUHUHM HAIUIEeMHOTO BHAeonaTumka. [ns peanu-
3allii 3TOTO CIOCco0a Ha IIIeMe MOXKHO 3aKpelHTh
JIBAa CBETOAMOMA, UTPAIOIINX POJIb PETEPHBIX TOUEK

JUIS BUJCOKAMEpP H3MEPHUTEIbHOH CHCTEMBI, Tak,
YTOOBI MpsiMasi JIMHUSA, MPOXOASIIAs Yyepe3 IEHTPBI
CBEUCHHUS CBETOAMOJOB, Obliia IapasuleibHA OITH-
YeCcKOW OCH HAIIJIEMHOTO BujaeomaTyuka. Hampas-
JIEHUSI STOW NpSMOM JMHUM MOXXHO IPUHATH 3a
HalpaBJicHHMEe BH3UPHOM JMHHMM omepaTopa. KoH-
CTPYKTHBHOE pa3MEIICHHE IMaphl CBETOAMOOB
JOJDKHO OBITH TakWM, 4TOOLI OHH BCErJa Haxo-
JJIACH B TIOJIC 3pEHUS BUICOKAMEp M3MEPUTEIBHOM
CHUCTeMbI (I BBINIOJHEHMS YKa3aHHOTO YCJIOBHS
MOKET TOTPeOOBaThCS M OOJIBIIEE KOJIMYECTBO Map
CBETOJMO0B, MMUTHUPYIOIIMX HAIPaBJICHUE BU3UP-
HOM JIMHUU OTIepaTopa).

celhjblf baf_j_gby m]Jeh\uo dhhj*bg

kbkl_fu ihabpjdhidlgb ylsmepurensuas
cucreMa HCII moxer ObITh peaii3oBaHa C HC-
0JIb30BaHUEM OJIHOHM U Oonee Bumeokamep. B 3ama-
qy H3MepHTeJIBHOI>'1 CHUCTEMbI BXOIUT ONPCIACIICHUC
IMPOCTPAaHCTBCHHBIX KOOPAHWHAT PCIICPHBIX TOYEK B
ee CHCTeMe KOOpAWHAT M TepecueT H3MEpEeHHBIX
KoopaAuHaT B CHUCTEMY KOOPAHMHAT CTPOUTCIBHBIX
ocell JeTaTenbHOro amnmnapara C IEepeBOJOM HX B
YIJIOBBIE KOOPAWHATHI BU3UPHOM JIMHUH OIEpaTopa.

Hwmwxke npennaraercs BapuaHT MCIOJHEHUS
I/I3MepHTeJIBHOI>'I CUCTEMBI C HCIIOJIB30BAHUCEM JIBYX
BHJICOKaMep.

N3mepenne yrioB IMpOH3BOAUTCS C MOMOIIBIO
IBYX Tenekamep sl U s2, )KeCTKO 3aKpEIUIEHHBIX B
KaOMHe HOCHTENs (PUCYHOK 1).

CeeTogmoapl

Jbkmgh#JZkiheh _gb_ k\_Ih~"bh”h\ gZ
ibehlZz b ke_"ysbo |_e_dzZf_j

re_f_
N3mepurenbHas cucrtemMa KOOPAWHAT CTPOUTCS
crneqyromuM obpasom. Kamepsl pa3zmernarorces Tak,
9ToOBl WX ONTHYECKHE OCHU TIepPECceKarcCh I0]
NpSIMBIM YTJIOM M o0pasoBeiBanu ocu OX , OY, a
JUHUS TIEPECceUeHUs] TUIOCKOCTeH HMX HM300paskeHHi
oOpazoBbIBana Tperbto ock OZ . Ilpm 3ToM pac-
CTOSIHME OT TOYEK KpEIJICHUsS TeJleKamep 10 JIMHUU
MEpECceUCHUsI UX ONTUYECKUX Oced (UKCHPOBAHO M
paBHO Osl Os2 L (pucynok 2). KoopmuHaTbl
penepHbIX TOueK 4 W B OIHO3HAYHO CBS3AaHBI C
KOOpJIMHATAMH JTUX TOYEK Ha HM300paKeHUIX
BHJIeoAaTYNKOB. KoopauHaTamMu TOUKH A4 , KOTOpPbIE
HEOOXOAMMO M3MEpHTh, SBIAIOTCA X,, V,, Z,-
N3mepsars 3TH KOOpAMHATHI HANPSMYK) HEBO3MOX-
Ho. [ToaTOMy noCTynuM cieayronmm oopa3oMm.
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Uzobpaxennem Touku A st kKamepbl sl siB-
nsercs Touka al, st kamepsl s2 — a2. KoopauHaTsl
Touku al ectb y, Mz, , TOYKH a2 — X, U Z,, . Ilo
yKa3aHHBIM KOOpJAMHATaAM HEOOXOANMO ONpPENeIUTh

KOOpAMHATHI TOUKU A: (Xx,,Y,,Z,).

Zaz

Jbkmgh#Baf_j gb_ dhhjrbgzl Ihqdb : z,

st Toukn A pacdeT KOOpAWHAT OCYIIECTB-
JIeTCS B CIEAyIOIeM Topsake (pucyHok 2). U3
TeOMETPUYECKUX IOCTPOSHUN TOIydaeM COOTHO-
HICHUS:

Ya Xa2

gD = g E 2= 1

gb = gE = (1)
W3 nonobus tpeyronsHukos sly,O u Ay,»,

MMeeM:
X, X
th Yal ya; th a2 a (2)
xa ya

[Ipeobpasys (2), moaydaeMm CIEAYIOUIME COOT-
HOIIICHUA:

xatg [ ya] ya ’
; 3)
Y.l Xy X4
ya xatg [ yg] ’
(4)
x, yitgtb x,.
OuyeBUIHBI TAKKE COOTHOIIICHHUA:
y 1 ya
sl . sla . 5
a sin D sin D )

Hanee u3 mogoOus TpeyronbHUKoB sly,al u
slad nmeeMm:

yal
Sy Za sin D Va ©)
sla  z, Ya v,
sin L
OTKy/a
Za Za] y_a . (7)

AHANOTHYHOE COOTHOIIEHHE MOXKHO MOJYYHUTh,
paccmatpuBas H300paskeHne TOUKH 4 , MoIydaemMoe
co BTopod kamepsl s2. Ilpu 3TOM BBIpaskeHuE s
HaXOXJEHUs] KOOPAUHATBI Z, UMEET BUI!

X
Za Za2 “ . (8)

xa2

[Apyrue KoopauHAaThl TOYKM A MOXHO HaWTH,
peuiasi CUCTEMY YpaBHEHHIA:
ya xatg [ yg] ’
X, Yjagt x,;
X
Yo ym Z, Zgp—%,
Yal Xa2

13 KOTOPOM CIIeayeT
v X Yalg k.
“ 1 g E’
Ya  Xaolg L
1 g E’
, Y X008 L
al .
Yal g E
KoopnuHuatel TOUkM B ompenensitoTcs aHa-
JIOTUYHO.
Jlist oripenenenys yriioB a3uMyTa M MeCTa Hall-

paBiieHus1 AB OCyIECTBIsIEM NapaJlIe/IbHbIN Mepe-
HOC CHCTEMBI KOOpAWHAT B TOUKy A (pUCyHOK 3).

©)

Ya (10)

Jbkmghdl_j_ghk kbkl_fu dhhjrbgZl

ITpu 3TOM KOOpIUHATHI TOUEK MPUHUMAIOT Clie-
YOI BUL;

x, 05y, 05z, 03 (11)
X, X, X,;
Yo Vo Vas (12)
Z, z, Z,.

Hckomble YIJbl asuMyTa U MCCTa HaXOHOATCHA
CIICIYIOLIMM 00pa3oM:

. X,
M  arcsin————="—;
2

. (13)
M arcsin z
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Onwucannbiii BapuanT noctpoenus CII Becbma
TIpUBJIEKATENEH JUIA MCIIONB30BaHuUs, TaK KaK Teope-
TUYECKH HMEET BBICOKYIO TOYHOCTH OMpereseHHs
KOOp/AMHAT IIJIeMa B MPOCTPAHCTBE MPHU HAIUYUH
€CTECTBEHHBIX OTpaHMYEHHUIl Ha JMAIa30HBI Iepe-
MEIICHUN 1IIeMa.

B HekoTOphIX ciydasx, KOTJa OmepaTop cTec-
HEH OrpPaHWYCHHBIM IPOCTPAHCTBOM, OOCTOSITENb-
CTBa BBIHYXKIAIOT pacroiaraTh BHJICOJATYUKU Ta-
KM 00pa3oM, YTO UX ONTHYECKUE OCH TepeceKa-
IOTCSI HE TIOJI TIPSAMBIM YTJIOM, KaK 3TO OBLJIO OMH-
CaHo BBIIIIE.

PaccmoTrpum BeIUKCIEHME KOOPAMHAT TOYEK A
u B B CII c nByms BHIeokamepamMH, ONTHYECKHE
OCH KOTOpBIX MEepeceKaroTcs MO MPOU3BOIBHBIM
yriaom L. Ilycts nBe Tenexkamepsl S (OCHOBHas) U
T pacnojoXeHbl TakK, YTO WX OINTHYECKHE OCH
obpaszytor yron [ (pucyHok 4), a MOAEIM ILIOC-
KocTell M300pakeHWil ymajeHsl OT KaMmep Ha
paccrosiHue L ¥ TEepHeHIuKYJIIpHBl K COOTBET-
cTByromuM ocsM. st moneneit m3o0pakeHUiH
BBEJICHBI CUCTEMbI KoopauHatT: OYZ Ui KaMepsl
S u O K_ pns xamepsl T, KOTOpBIE C YYETOM Hall-

paBJICHUI ONTUYECKUX Ocel 00pa3yIoT TpeXMEpHBIE
cuctembl koopauHat OXYZ u O [K . Cuuraem,
YTO KOHCTPYKI[MEH oOeclieueHO COBMAaJeHUE Ocei
0OZuo0].

[lycTh, Hampumep, HEOOXOOUMO IO H300pa-
XKEHUSIM TOYKH A (CBETOAMOJA) OMpENeNTuTh ee

KOOpJMHATBHI.

Jbkmghs#Baf j gb_ dhhj*bgZk lhqdbx,y, ,

[locTaBneHnast 3ajaua MOXET OBITH pellleHa
crenyromumM criocobom. Touka b ¢ KOOpAHHATAMH

t,, ], — m300paxenue Touku A 1A TeIeKaMepbl

T . Touka a c xKoopauHaTamu y,, z, — U300pa-

XKeHne Touku A ans Tenekamepsl S . KoopauHaTs
XapaKTepHBIX TOYEK B TPEXMEPHOH CHUCTEME

koopauHaT OXYZ:touka S — L 0 07 ; Touka

y T ' T
a—-0 y, z, ;Touka 4 - x, ¥y, z,

a

Koopaunater Touku 7 oOmpenenstorcss ¢ Hc-
[10JIb30BaHUEM MaTPHLIbI ToBOpoTa [ , Kak

axT o a[T o % o
dry Hods 5 Ho s
S % Sy 9y,
acos D sin D 0°
z sin D cos D 0 z— MaTpHiia npeoodpa-
« 0 0 1,

(14)

rae Hp

30BaHusA KoopauHaT (OXYZ modydeHa TMyTeMm
noBopota cucreMbl kKoopauHat O [K BOKpyr ocu

O [ mayron [)][2,3].
KoopauHaThl TOYKH b OTy4aeM aHaJIOTHIHO:

a, © a[b o ap o

< » &, » &, »

&b » HD«,g » HD«,g > (15)
Sgb 174 (417 174 (417 174

Crioco0 ompeneneHus KOOpAUHAT TOYKH A B
cucrteme koopauHat OXYZ 3aKiodaercss B Clie-
JIYIOIIEM: MPOEKIUU OTPE3KOB MpsAMbIX Sa u Tbh,
MPOXOISIINX uepe3 TOUKy A4, Ha JIIo0ylo U3 KOOop-
JTUHATHBIX Twiockoctelt OXY , OXZ, OYZ Oynyt
nepecekaTbCcsd B TOYKE, SABJISIOLICHCS MPOEKIUen
TOYKA A Ha JAHHYIO KOOPJMHATHYIO ILIOCKOCTh, a
JIBE€ KOOPJMHATHI MPOCKIIUA TOYKH A MOIYT OBITh
HailIeHbl KaK KOOpJMHAThl TOYKH TIE€pEecedeHus
JIBYX TpSIMBIX Ha IUIOCKOCTH, MPOXOJAIINX YEPE3
JIB€ TOYKU C U3BECTHBIMU KOOpPJMHATAMHU.

Ilycts, HampuMmep, HEOOXOIUMO ONPEACTUTH
KOOpDAMHATHI X, U y, TOYKU A IIyTeM paccMoTpe-

HUS IPOCSKIUH NPAMBIX Sa U Th Ha KOOPAMHATHYIO
mIockocte OXY . W3 aHanMTHYECKOH TreoMerpun

W3BECTHBI BBIP@KEHUS KOOPAWHAT TOYKH Iepe-
ceueHus JByx npsameix Ax By C, 0 wu
A4,x B,y C, 0, 3anucbiBaeMbIX KaK
B, B,
X, ;
4,B, B4,
(16)
G4, G4
Y 4B, B4,

ITycTh kaxkgas u3 ABYX MPSIMBIX HA IUJIOCKOCTH
OXY mnpoxoJuT uepe3 napy ToYeK ¢ KOOpJAUHATaAMU
x2:y2 H x3:y3 ’ x4:y4
BEHHO. YPaBHEHHUS OTHX IPAMBIX MOTIYT OBITh
3aMMcaHbl Kak

COOTBECTCT-

X X Y N
Xy X V2o N ’ (17)
X X Y Vs
Xy X3 Vg V3
WA B BUJIE
Ax By C, 0; (18)
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A4,x B,y C, 0.
Koaddpuuments B (18) MOTyT OBITH TIOITYUYEHBI
u3 (17):

4, ; B ;
Xy X Y2 )
(19)
C, § Y1 X N
@2 N X Xt
1 1
4, B, —;
Xy X3 Yy V3 (20)
C2 § Y3 X3 ..
@4 V3 X4 X312

IMoncranoBka kodddunuento B (16) mocie
HECIIOKHBIX IPeo0pa3oBaHUi JaeT KOOPAMHATHI
TOUYKHU MEPECCUCHUS YKa3aHHBIX MPSIMBIX:

X XV XYy Xy X3 X3 X3Yy Xy X
A ’
Y V3 X X Yo N Xy X3
XNV XYy V4 V3 X435 X3V4 Vo Wi
Yo V3 X X Yo Vi Xy X5

Takum 00pa3oM, BO3MOXKHO OINpENETICHHE KO-
OpAMHAT TMOJIOXKEHHs MUIEMa B MPOCTPAHCTBE C
nomomipio CIT ¢ aByMsl BHIEOAATYMKAMH, OITH-
YeCKHEe OCH KOTOPBIX PACIHONIOKEHBI TIOJ MPOU3-
BOJIbHBIM YTJIOM.

< u\ h”uOmmbka n3MepeHus yrioBbIx KOOp-
JMHAT JIMHUU BH3MPOBAHHS OMEPAaTOpa 3aBUCUT OT
PAaCCTOSIHUSL MEXIY pCIEPHBIMH TOYKAMH, OT
PACCTOSIHUSL MEKIy KaMepaMH W PEHepHBIMH TOY-
KaMH, OT TOYHOCTH OINpPEICIICHUS IEHTPOB H300pa-

A

YK 621.396

JKEHUH CBETOBBIX HWCTOYHHKOB, HMUTHUPYIOIIHUX pe-
MEepHbIE TOYKH, OT XapaKTEPUCTUK BUIACOAATUMKOB.
Pe3ynbTaThl 3KCIIEPUMEHTANBHBIX HCCIEAOBAHUNA
MoKa3ajy, 4YTO OIIMOKa JUCKPETH3alliu H300pa-
XKeHus, (OPMHPYEMOTro BHICONATINKOM C TIOIEM
3pernst 100x100 yrimoBBIX TpagycoB M pa3MepoM
cBerouyBcTBUTENbHOM MaTpuib! 1000x1000 mukce-
JIei, IPH pacoNIOKeHUH BUJICOAaTUYHKA HA PacCTOs-
HUU | MeTp OT IeHTpa IIIeMa orepaTopa, MPUBOIUT
K omuOKe W3MEpeHHs YTIOBBIX KOOPIHMHAT JIMHUH
BHU3HpoBaHus nopsaka 0,5 yrinoBwix rpamycos (6e3
ydera ONTHYECKWX  HMCKa)KEHUH, BBI3BAHHBIX,
HaInpuMep, TUCTOpCHei).

HccnenoBanusi BBIIONHEHBI TIPU  TOJJIEPKKE
lNocynapcrBennoro kontpakra Nel4.740.11.1083 ot
24 mas 2011r., 3aximo4eHHOT0 ¢ MUHHUCTEPCTBOM
00pa3zoBaHUs U HAYKH.
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IJBPFH?>:XSBO
IE:GHF

Paccmompena npobnema obecneuenust 21eKmpoMACHUMHOU COBMECMUMOCTIU
6X00AUje20 8 Cocmas PAadUOCEAZHLIX MHOSOKAHATLHBIX NPUEMO-HEPedarujux
KOMNIEKCO8 paouoobopyo0osanus, u Onucamnvl nymu ee peutenus. IIpednooicenvi
MEMoOUKa U anzopummvl A0ANMUBHO20 6blOOpA paboyUXx YACMOM 6 Hpuemo-
nepeoarowux KOMHIEKCAX C NepecmpausdaemvimM 4acmomHuiym nianom. Ilpuseden
npumep pabomul NPEOLOHCEHHBIX ACOPUMMOB.

sgBYjorj huse0: paduouacmoma, snekmpomacHUMHAS COBMECHUMOCHb,
npUeMo-nepeoaowuil. KOMNIEKC, 3amyxXaHue dNeKMmpOMACHUMHOU GONHbI, 6HENo-

JIOCHOe Uusjiy4enue, uHmepMOOleﬂlz;Mﬂ.

<\_"_ghbllpu peamusanuu paanoCBI3HBIX
MHOI'OKaHaJIbHBIX IIPUEMO-TICPCAAIONNX KOMIIJICK-

coB (IIIIK) octpo crout mpoOiema oOecreUeHHUS
3MeKTpoMarHuTHoi coBMectumocT (OMC) paauo-
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anmapatypsl B cocraBe I[IIIK Ha ¢oHe cioxHOM
ANEKTPOMAarHUTHOW OOCTaHOBKH, B IEPBYIO OdYe-
penb, 00yCIOBICHHON BIHMSHHUEM MOIIHOTO PaHoO-
W3IYYCHUS] KaK Ha OCHOBHBIX, TaK U Ha KOMOH-
HAIlMOHHBIX KaHajJax Mepefadyd CO CTOPOHBI BXO-
JSIIIIET0 B COCTaB KOMILIEKCA paauoIepenaromiero
000pyI0BaHMS Ha paJgMONpUEMHOE 000pYyJAOBaHUE,
TaKKe BXOJSINEe B COCTaB KOMIUIeKca [2].

VYcnoBuem OezaBapuiiHOW pabOThI KOMILIEKCA
spisiercst obecrieuenre DMC ycTpoHCTB, BXOJSIINX
B coctaB [IIIK. DnekrpoMarauTHas COBMECTHUMOCTD
YCTPOWCTB JOCTHTaeTcs YacTOTHBIM, BpPEMEHHBIM
pazaeneHneM MPUHUMAEMBIX U U3TydaeMbIX paauo-
CHUTHAJIOB U MPOCTPAHCTBEHHBIM Pa3HOCOM IPUEM-
HBIX U MepeJaronInX aHTeHH:

- MPU YacTOTHOM pasfelieHuH Kaxaas mnapa
MPUEMHHK-TIEPEIaTINK PadoTaeT Ha BbBIACICHHON
4acToTe, He HCIIONb3YEeMON JPYTUMHU TIapaMu;

- TpU BPEMEHHOM Da3/eNeHUU HCIIONb3YyeTCs
CHUMIUIEKCHBIA BUJ cBs3u. OH TO3BOJISIET pacIio-
JIOXKHUTH TMPUEMHYIO YacTh 00OPYAOBaHMs B HEMOC-
PEICTBEHHOM OJIM30CTH OT Mepenaroliell B ciaydae
paboThI OIHOH MTpHEMO-TIepeNatoNIel paauOCTaHIINN;

- B ClTy4ae HEKOTepEHTHOH paboThl HECKOIBKUX
npueMornepenatyukoB B cocrape [1IIK TpeboaHus
no OMC BO3MOXHO 00ECHeuuTh MPH MPOCTPAHCT-
BEHHOM pa3HOCE MPUEMHBIX M U3ITyYaIOUINX YacTeH.

Ha cerognsmHuil A€Hb CYIIECTBYIOLIME KOM-
TIJIEKCHI MOKHO Pa3AeIHTh:

- Ha paboratomue Ha (HUKCUPOBAHHBIX PaHO-
yacTotax W paboTaloniue C HW3MEHEHHEM pajno-
4acToT (C ImepecTpauBaeMbIM YaCTOTHBIM IIJIAHOM);

- I0 TepPUTOPUATHHOMY MpPHU3HAKYy Ha pa3He-
ceunple u coBMmenieHuble. Pasnecenneimu 1K
seisttorest  [ITIK, coctosmue w3 ABYX TEPPUTO-
pHAIILHO pPa3HECEHHBIX OOBEKTOB: MPUEMHOTO H
nepeaaromero 1neHTpoB. lIpocTpaHCTBEHHBIN pa3-
HOC MEXIy aHTeHHaMH IPUEMHOTO U Mepearomiero
LEHTPOB COCTABNISAET HECKOJIBKO KHJIOMETPOB.
CosmemennpiMu TIIIK sasmsrores TIIK, o6nenm-
HAIOLINE paJvoNepeaaloue M paanolnpHeMHbIe
YCTPOWCTBA HA OJJHOM O0OBEKTE.

ObecrieyeHne SIEKTPOMArHUTHOH COBMECTH-
Moctd B pasHeceHHbIX [IIIK mocturaercs B 0oib-
mel Mepe 3a cueT pacdera Ha JTare IPOEKTH-
POBaHMS MPOCTPAHCTBEHHOI'O pa3HOCa MEXIY MpH-
EeMHBIMA W TIepelalollMMK aHTeHHaMH. B Ooiee
CIIO)KHOM CHUTyallUM HaxOASTCSd COBMEIEHHBIC
[IK, paboratommye Ha (QHUKCUPOBAHHBIX PAIHO-
yacrorax. [Ipy orpaHu4eHHOM MPOCTPAHCTBEHHOM
pa3HOce TPHUEMHBIX W MepeAarollnX AaHTEeHH s
Toro, 4robbl obecreunth TpeboBanust no OMC, B
HEKOTOPBIX CIyJasX MPUXOAUTCS CYIIECTBEHHO
ycnoxHate npumensemyio B IIIIK anmapatypy:
JIOTIOJTHUTENIFHO BBOAWUTH Pa3BSA3bIBAIOIINE YCTPOIi-
CTBa,  BBICOKOJIOOPOTHBIE  HEIEpecTpanBacMbie

pexekTopHbie puabTpel. OmHAKO W B cllydae ¢
pasznecennbiMu [IIIK, 1 B ciryyae ¢ cOBMENIEHHBIMU
MI1K, paborarommMu Ha (UKCHPOBAHHBIX YACTO-
Tax, OINpenereHNe TaK Ha3bIBAEMBIX “‘TIOPaKCHHBIX
paanovyacToT W BHIOOP METOJOB OOpHOBI C HUMH
OCYIIECTBIIIOTCS. HA ATarax MPOEKTHPOBaHUS 000-
pynoBaHus. B HauxynmieM MOJOXEHHH HaXOIATCS
COBMEIIEHHBIE MPHEMO-TIepPENAONINe KOMIUIEKCHI C
MepecTpanBaeMbIM YaCTOTHBIM TUTAHOM, HEOOXO M-
MBIM YCJIOBHEM 0e3aBapHifHOTO (QYHKIIMOHUPOBa-
HUSI KOTOPBIX SIBIIIETCS ITOCTOSHHBIA y4eT ‘“‘mopa-
JKEHHBIX”” Paino4acTOT KaK MPH MOArOTOBKE K pado-
Te, TAK U B T€UEHHUE BCET'O BPEMEHM 3KCILTyaTalluu
KOMILJIEKCa.

P_ev jZ[h4uwaspaborka paanocBsA3HOrO
COBMEIIEHHOT O IIPHUEMO-TIepeJatoIIero KOMIUIeKca C
MepecTparBaeMbIM YaCTOTHBIM IIJIAHOM, OIperesne-
HUE YCIOBHU ero OezaBapuilHOW pabOTHI W TIOUCK
pellieHHui, HalpaBICHHBIX Ha TOBBINIEHHE 3(QeK-
TUBHOCTH (pyHKIIMOHMpOBaHus Takoro [1I1K.

L_hj_Ibg_kdb_ bkke_Tpdagd y
eMasi MEeTOJMKa MO3BOJISIeT BECTH MOCTOSHHBIN y4eT
JNEeTePMUHUPOBAHHBIX 3aMpPEIIEeHHBIX K HCIIOIb30-
BaHHIO (“TIOpa)KEHHBIX) pPaJHO4YacTOT, BO3ZHHKAIO-
IMX TpPU B3aMMOJAEHCTBHHM BXOIAIIETO B COCTaB
[IIK mpuemo-niepenaomiero 00OpPyIOBaHHUS, TEM
caMmbIM oOecrieurBasi aJIaliTHBHBIA BHIOOP pabovmx
YaCTOT B PAAMOCBA3HBIX MHOTOKaHAMBHBIX [TITK.

Pacuer nmaHHBIX pagMoOYacTOT MPOBOAUTCS Ha
OCHOBAHHUH TOTO, YTO B PE3yJIbTaTE B3aUMOICHCTBUS
HECKOJIBKUX paJHONepeaaronX yCTPOUCTB BO3HH-
KaloT KOMOWHAIIOHHBIE YAaCTOTHI 110 3aKOHY, OIH-
ChIBaEMOMY (hOPMYJIOH:

fno,w a ](] b fz Y fn] z fn: (1)

rae a, b, y, z — UENbIe YUCIA, f,o. 4acTora
KOMOWHAIIMOHHOM cocTaBistomieh (momexu), MI'1;
fi, fo» fu1, fo — paboume 4acTOTHI IMEPEeNaTUHKOB,
MIn.

OcC00EHHOCTBI0 METOIWKH SBISIETCA TO, YTO
pacyerT KOMOWHAIMOHHBIX YaCTOT [, BO3HHUKAIO-
IIUX TP B3aUMOJCHCTBHM BHOBH BBOJIUMOTO i-T'O
mpHeMoIrepeiaTiiKa ¢ JPYrUMH PaOOTaroIUMH B
cocrase IIIIK mpuemonepenaTynkaMu IPOBOTUTCS
JI0 BKJTFOUEHHSI 3TOTO TIPUEMOIIepeIaTInKa B padoTy
WM JIO TIEPECTPOMKH ero pabodeii yacToTsl. Beibop
HOBOI pabouell pagrovacTOThl POBOAUTCS YXKE U3
CIIHCKa OTCOPTUPOBAHHBIX “UHUCTBIX~ PagHOYaACTOT.
TeMm caMblM HCKITIOYAIOTCSI BCE BO3MOXKHBIC 3arll-
pEIlleHHBIE PaJMOYacTOThl, BIMSIONME HAa PaboTy
JPYTUX TPUEMOTIEPEIaTIHKOB.

B ocHOBe MeToAMKH JEKHT yclioBHe obec-
MEUEHHS JIEKTPOMAarHUTHOH COBMECTUMOCTH BKIIFO-
4aeMoro B paboTy IepealoNiero yCTpoicTBa ¢ yxe
paboTaroMH, TO €CTh OTCYTCTBHE HOBBIX HaCTOT-
HBIX KOMOWHAIMOHHBIX COCTABIIIIONIMX Ha dYac-
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TOTax, UCIOJb3YyEMBIX JACHCTBYIOIIMMHU TEpEeaaTIn-
kamu. Ecnu f,,, onaner Ha ogny us fi, f, ... fn, T0 f,
OyZieT SBISATHCS 3alpenieHHON TS MCIIONb30BaHUS
paxrovacToTON M Iepenaromiee yCTpoiicTBO, BXOAS-
mee B cocraB [I1K, Ha manHoi wactoTe paboTaTh
He N0/bKkHO. To ecTh, €Cliu CYMTATh, YTO f, SABIIACTCS
4aCTOTOM HACTPOMKN HOBOI'O MEPENAIOLIEr0 yCTPOii-
CTBA, TO 4aCTOTa IMOMEXH HE JOJIXKHaA 6LITL paBHAa HA

OIHO# M3 YacToT f1, f, ... f (2).
Soo 2
gfno,‘,, zf,,
. @
won 20 15
Taon 210

B pesynprate moacranoBku (1) B cucremy
ypaBHeHu# (2):

Sizah b e v T 2T
gf22a~f1 b7, y ooz
@ G)
Jn]ZaNf] b~fz nyn] ZNf;,:
¥ zah b, Y 2T

3amnpelieHHble IS HMCIONB30BaHUSA  Pajguo-
YacTOTHl MOXKHO HAWTH, €CIIM MPHUPABHATH JIEBYIO U
MpaBylO YacTH B CHUCTeMe ypaBHEHUH (3) M pemunTh
YpaBHEHHUSI OTHOCUTENBHO f,, TAE f, - 3ampelieHHast
JUIA HCIIOJNIb30BAHMUSI #-M TEpPelaTUMKOM paHo-
4acroTa.

of (@ D/ b7F y”fn]’

°f a’f (b )7 Y T

@ @
Of ahlfi b% (y 1)7n]

: a’fi b’ Y T

=t z 1 ’

B oOmem cinydae pa3paOoTaHHBIM IO Mpem-
JIO)KEHHOW METOJIMKE allTOpUTM BBIOOpa paboumx
YacTOT TNpPH MOArOTOBKE K paboTe W B Hayaie
paboThl KOMITJIEKca TIOKa3aH Ha pucyHke 1, Tie:

1) ompenensieTcss KOJIMYECTBO N PabOTAIONIUX
npuemonepenatunkos B cocraBe [I[IK u oOHy-
JISIeTCsl CYETYHK I HOMEpa IpUeMoIiepeIaTuiKa;

2) OCYIIECTBIISICTCS TEpPexXoi K CISAYyIImeMy
MpHEMOTepeIaTInKY;

3) mpoBOAUTCA pacueT MO CUCTEME YpaBHEHHUI
(4) n 3amuch B MacCUB 3aNpelleHHBIX IS UCIOb-
30BaHUA I-M MIPpUEMOIICPCAATINKOM PAaAO04acTOT

ﬁwml oo ](no/wK;

4) BwIOHMpaercst pabodas paguodacTora f; i-ro

MpHeMOoTepeIaTInKa;
5) BeIOpaHHas painovyacToTa f; CpaBHHBAETCS C
MacCHBOM PAaCCYMTAHHBIX 3alpelieHHBIX paano-
4acToT [fuomi-.- Jfuoukx]. ECIM BBIOpaHHas paauo-
4acToTa COBMAJAeT C OAHOM W3 3alpelleHHbBIX
paarovacToT, TO YacToTa f; BBIOMpaeTCs 3aHOBO.
Ecnmu He coBmajaer, To i-i TpueMonepenaTinK
Ha4YMHAeT paboTaTh Ha BRIOPAHHON 4acToTe;

6) 3HaYeHHWE CcUeT4YWKa | IIpPOBepsercs Ha
COOTBETCTBHE KOJMYECTBY MPHEMOIEPEIATIHKOB.
Ecmu i < n, TO ompenensiercs pabodas yactora
CIIEIYIOIIEr0 MpHeMoliepeiaTinKa, ecii pabodne
YacTOTBl BCEX MPHEMOIEPEAATIYHKOB ONpEICIEHBI,
TO €cTh i = n, To pabora ajaropuT™Ma ONpeeTeHuUs
paznovYacToT IpUEMOIIepeIaTYMKOB 3aBEpIICHA.

( Haugano )
v

1 n-2i=0

r

2 i=i+1

L]

3 Pacuer no cucreme ypaBHeHui (4) u

3aIiCh B MACCHB 3alPEIeHHBIX IS
WCIIONIb30BAHUS i-M IIpHEMOTIepe-

JATYAKOM PATUOIACTOT fryom1.-fronk

»‘

Br16op padoueit yacToTH! f;

Ha Her

Ha Her

L
( Konern )

JbkmghtiIH[h[s_gguc Zelhjblf
hij _~e _gby jZ[hgbo gqzZklhl ijb
ih~AThih\d_ d jZ[hl_ dklzfie _

Jiis  WcKIoYeHWs KOH(IMKTHOM CHUTyaIluu
MEXKIy IPUEMO-TICPEIAIONIUM 000py/I0BaHHEM Pa3-
HBIX YaCTOTHBIX KaHAJIOB B IIPOIIECCE DKCILTyaTaIHH
HM3MEHEHHE paboYMX YacTOT JODKHO MPOBOIUTHCS
aJalTHBHO, C HWCKJIIOYECHHEM M3 CIHCKa padouux
JaCTOT OMPECICHHBIX KaK “TopakeHHbIE”. B 3TOM
ciydae i-My, IIepecTpanBacMoMy IO PaJarodacToTe,
MIPUEMOIICpEIaTINKy TPHUCBAUBACTCS ITOCIICIHUIA
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MOPSIIKOBBIA ~ HOMEpP 7  OCTaJbHBIM  TPHEMO-
repenaTyukaM — MopsAKoBbIe HoMepa oT 1 1o (n-1).
[To cucreme ypaBHeHuii (4) MpOBOAUTCA pacueT U
3aMych B MAaCCUB 3aIPEIICHHBIX JUIA NCIIOIb30BaHU
n-M MpHUeMONepeaaTInKOM paanodacToT
Jron1-- Jooux.- HOBast pabouass yacTora n-ro npueMo-
nepenaTinka BHIOMpaeTcss Ha OCHOBaHWUH JIAaHHBIX O
3alpenieHHbIX K UCIOIb30BaHUIO Pan0YacToTax U3
paccUMTaHHOTO MacCcHBa JAaHHBIX YacTOT.

ljZdlbg_kdb_ bkke_"Brraeg boyi-
pOC, KakoBO OyJZeT COOTHOIICHUE 3alpPEHIeHHBIX H
“qUCTBHIX” TSI UCTIOB30BAHUS PaIM0YaCTOT IIPHME-
HUTENBHO K PEaNbHO CYIIECTBYIOIEMY KOMILIEKCY?
Bo3mokHa i pa3paboTKa COBMEIIEHHBIX MPHUEMO-
MepefaroliX KOMIIJIEKCOB C IEpecTpanBaeMbIM
YaCTOTHBIM TUTaHOM?

CrtpykrypHas cxema Takoro IIIIK, cmpoek-
THPOBAHHOTO Ha 0a3e MpHEeMO-TIepeAIONINX PaIHO-
CTaHIINH C pa3NiebHBIMI aHTCHHBIMU BXOJIAMH IS
npHeMa W Tepenayd, MokazaHa Ha pucyHke 2. B
3TOM CiIy4ae TIepeAaolIie YacTH pPaJuOCTaHIU
MOT'yT paboTaTh Ha TPYNIY IEpeAalolInX aHTEHH
WJIH CIOKHYIO MHOTOBXO/IOBYIO aHTEHHYIO CHCTEMY
C WCIIOJIb30BaHHEM pPa3UYHBIX CXeM (QHIbTpaIuu
MOOOYHBIX M3Iy4eHWH, a MpPHUEMHbIC 4YacTh — Ha
TpyIIy TPUEMHBIX aHTEHH WM CIIOXHYIO aHTEH-
HYIO IPUEMHYIO CUCTEMY.

Mepepatowasn MpuemHasn
aHTeHHa aHTeHHa
PasHoc L

—» PaguoctaHumsa 1
nepeaTymk 1 | NpUEMHUK 1 [«

— PagvoctaHuua 2
nepeaaTynk 2| NPUEMHUK 2 [+

> PagunoctaHuua n
nepegaTynk n| NMPUEMHUK N [+

MynbTunnekcop |

[ Oemynbtunnekcop |

AnnapaTypa ynpasneHus

JbkmghtllID gZ [Za_ ijbi_fh~Zxsbo

MAIOMIMMK  [TOKA3aTelsiM  PaHOCTAaHIMH  (DUPMBI
Rohde&Schwarz [3].

[IpuauMaeTcs, YTO MOITHOCTh M3Iy4eHUs mepe-
JaT4yuKa, HaBOAMMAs B TEePealolyl0 aHTEHHY,
cocrasiser 10 Bt (147 nbmkB). UyBcTBUTEIBHOCTD
MIPUEMHOM CHCTEMBI TI0 BBIXOLY TPUEMHON aHTEHHBI
W3-32 WCIIONBb30BaHUSI (HUIBTPOBBIX M  pa3BA3bI-
BaIOIIMX YCTPOMCTB yxymmaercs a0 2 MkB
(6 nbMkB). Kommuiekc pabGoraer B Iuamna3oHe
yacTtoT OoT 112 mo 156 u or 225 go 400 MI'n, mar
CeTKM pabo4Mx 4acToT cocTaBiser 25 k.

IIpu pacdere sHepreTMYECKOro MOTEHIHMAA
paZMONIMHNN HEOOXOJMMO YYUTHIBATH MOIIHOCTH
MepeaTyuka, YyBCTBUTEIBHOCTh MPUEMHUKA W
K03 (PUIIMEHTHI HaNpaBIICHHOCTH TPUEMHBIX H
MepefarorX aHTeHH. Tak Kak MpHeM U Tepenada
COOOIIEHMI JIOJDKHBI BECTHCh C paBHOM Joiei
BEpOSATHOCTH Ha BCE HAINpaBJIEHUs, TO IMPUMEHEHHE
HEHAIpPaBIICHHBIX AaHTEHH Haubonee Ienecood-
pasHo. HenampapneHHasi aHTeHHa uMeeT Kod(pu-
LIMEHT HallpaBieHHOCTH D, paBHbII 1ByM 1b.

C yderoM 3THX MapaMeTpOB HHEPTETUUECKHI
noreHuman A, nb, cocrapnser:

' P U« Dl D2, (5)
A=147 —6+2+2 =145 1B,

rame P — MOIIHOCTh M3JIyYEHUS IePeaaroIiero
ycTpoiicTBa, 1bMKB; Uy — 4yBCTBUTEIBHOCTh IIPU-
eMHOro yctpoiictBa, 1bMkB; D1 — xoaddunment
HaIpaBJICHHOCTH MPUEMHOIN aHTEeHHEI, 1b; D2 — Ko-
3¢ QUIMEHT HaNpaBICHHOCTH Mepeaarolieli aHTCH-
HBI, 1b.

Jyis Toro 4ytoObl NMPHEMHBIC W IIEPENAIOLIHE
YCTPOMCTBA KOMILJIEKCA OBLIIM COBMECTUMBI, TO €CTh
MepearoIrue yCTpoiCcTBa He Melaian padore mpu-
eMHBIX, HEOO0XOAMMO, dYTOOBI OCITabJcHHE Kak
IIIYMOBBIX, TaK M BHEIOJOCHBIX COCPEIOTOYCHHBIX
M3IyYeHHUH JII000ro M3 MepeaaTYnKoOB KOMIUIEKCa
ObLTIO OOJICe PHEPIEeTUYECKOro MOTEHIMAIAa pPajHro-
nuuun 145 n1b. Eciau 310 yeiaoBue He Oyner coliiro-
JaThCsl, TO BO3MO)KHA CHTYyallMs, KOIJa BHEMOIOC-
Hble HW3Jy4eHMs TMepelaTyrKa, padoTaroliero Ha
OJTHOW YacTOTe, MOMaayT B OCHOBHOM KaHal prueMa

jZA"bhklzZgpbc k jZa”_evgufb Zgfiygul@KlY hnpuemtnka, paboraromero Ha JApyrou
Ney ijb_fZ p fZqgbkemqgZ_ jZ[hlu boYgaoTe, YTO MPUBEACT K HAPYIICHUIO CBS3U TPH-

keh gu_ fghlh\oh~h\gguzgl_

Hnst obecnieuenns IMC npu paspadorke TTIK
JOJDKHBI ~ YYUTHIBATBCS ~ XapPaKTEPUCTHKH  Kak
NPUEMHBIX, TaK ¥ TMepelallnX CcHcTeM. B
HacToslIee BpeMs Hamboliee BBHICOKHE IMOKA3aTeNn
JOCTHTHYTBI B pajuoctaHimu cepun 4200 dupmbl
Rohde&Schwarz, ['epmanus, npenHazHaueHHOR 15
aBuaaucreTdepckux ciayx6. [lpu pacuere BO3MOXK-
HOCTH TIOCTPOCHHSI MOOWIIBHOTO COBMEIICHHOT'O
[IIK ¢ u3MeHseMBbIM YaCTOTHBIM IUTAHOM pa3paldo-
TaHa paJMOCTAHIUS C TIOKa3aTeNsIMH, HE YCTY-

eMHHUKa C yJlaJleHHbIM 00bekToM. [loaToMy mpu pac-
4yeTe HeOOXOJMMO YYUTHIBATH CIIEAYIONINE XapaKTe-
PHUCTHKH TIPUEMO-TIEpEAIONIEro 000py10BaHHS.

1. ChexTpanpHas IUIOTHOCTH IITyMa Iepenat-
guka B monoce 1 I'm: Hmwxke munyc 153 ab ortHo-
CHUTEIBHO YPOBHS OCHOBHOro wusmyuyeHus. Ilpu
pabore mpumemHoro ycrpoiicta B monoce OKII
20 kI'1y criekTpanpHas MIOTHOCTH IIyMa COCTaBIISET
munyc 110 nb / 20 xI'n. dns obecneuenns IMC
HEOOXOJMMO  JIOTIOIHUTEIBHO — OCHA0UTh  IIYMBI
nepenatynka Ha 35 nb.
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2. YpoBeHb BHEMOJOCHBIX COCPEIOTOUYCHHBIX
W3JIy4EHHM MEHBIIE YpPOBHS MOIIHOCTH Iepenar-
gyuka Ha 105 nb. [ns obecneuenuss OMC HeoO-
XOJMMO JIOMOJHHUTEIBHO OCJIa0UTh BHEIOJOCHBIC
mnyacnus Ha 40 nb.

3aTyxaHHe 3JIEKTPOMAarHUTHOM BOJHBI B CBO-
0oaHOM mpoctpaHcTBe Le [1], nb, onpenensior Kak:

Lec 20 Lg(4%) 20 'Lg(0), (6)
rae r — paCCTOHHHe Me>1<;[y HpI/IeMHbIMI/I nu nepe-
JMAlOIIMMUA aHTCHHAMH, M; A — JJIMHA DJIEKTPO-

MarHUTHOM BOJIHBI, M.

Ecnu Lc nmpuBecTd K 3aBUCMMOCTH OT pajuo-
YacTOTBl M BBIPA3UTh Tpaduueckd, TO OHO Oyjer
HUMETh BUJI, 1300paXKeHHbBIH Ha rpadukax pucyHKa 3.

Kak BusHO M3 rpadMKoB, BOJIHA B CBOOOIHOM
npocTpaHcTBe 3aryxaeT Ha 40 n1b Ha MUHUMAaIBHOM
paboueii wacrore 112 MI'm mpu pasHoce MEXIy
IIPUEMHON M Nepeaaronieil aHTEHHAMU, COCTaBIISO-
meMm 21,4 m.

3. brnoxupoBaHHe YyBCTBUTEIHHOCTH IPHEM-
HUKa TpH OTcTpodikax Ha + 1 MI'm cocraBusier
53 MB. Hcnons3zoBanne (QUIBTPYIOIIMX U CYMMH-
PYIOIINX YCTPOIMCTB NPHUBOAUT K YXYALICHHUIO
YyBCTBUTENBHOCTH 0 IBYX MKB.

Lc, nb
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UCTOoNB3ysl ycTpoicTBa Qunbrpanuu. K mpumepy,
TaKUMU QUIBTPaAMH MOTYT OBITH MIEpeCcTpanBaeMEbIe,
C TpPUMEHEHHWEM BapHKamoB, (UIBTPEI HA JBYX
CBSI3aHHBIX PE30HAHCHBIX KOHTYPax, MO3BOJISIONINE
yKe Ipu oTcTpoiike Ha 5 % MOmaBUTh CUTHAMI Ha 6-
7 nb, wnm ke pa3paboTaHHBIE CIENUATBHO IS
JTAHHOW PaJIOCTaHIMH NTACCUBHBIE, HE 00pa3ylomiye
B OTIHMYUE OT (PUIBTPOB HA BapuKamax KOMOWH-
HAIIMOHHBIX PaJMOYACTOTHBIX COCTABIISIOIINX, BbI-
COKOJIOOPOTHBIC KBa3HIIOJIMHOMHAIBHEIE TIOJOCO-
Bble (PUIBTPHI Ha YETHIPEX PE30HAHCHBIX KOHTYpax
C BBICOKOW KpPYTH3HOM criana [4].

Takum 00pa3zoM, MpH MPUMEHEHUH (QUITBTPOB U
MPOCTPAHCTBEHHOM pa3HOCE MEXIy aHTCHHAMH
40 m B mmamasone 4actoT ot 112 mo 156 MI'tt mo-
XKET OJHOBPEMEHHO paboTaTh /0 CEMH IPHEMO-
nepegaTyukoB. B amamazone wactor ot 225 1o
400 MI'y GuIbTpEI MOXKHO HE MPHUMEHSITh, TaK Kak
3aTyXaHHE AJIEKTPOMArHUTHOW BOJHBI B MPOCTPaH-
CTBE TMPH TPOCTPAHCTBEHHOM pa3Hoce 40 M
cocrapJser oomnee 50,5 nb (pucyHok 3).

4. ITonaBnenyie pOAYKTOB HHTEPMOIYISAINH 3-
IO TIOpsIKa B MEpeAaTINKe IPU OTCTPOHKAX MOMEXH
Ha = 175 x['1 u pasesaske 26 nb: 58 nb. be3 mpu-
MEHEHUS alMapaTHbIX METOJ0B OOpHOBI C TPOIYK-
TaM{d WHTEPMOIYJISAIUHU i obecnieueHust OMC ux
HEoOXOIMMO JIONOJHUTENBHO ocnabuth Ha 87 nb.
3TO BO3MOXHO JIMIIb TPU MPOCTPAHCTBEHHOM
pazHoce TIpUEMHOW W Tepelarolledl aHTeHH Ha
4,78 xm. Ilpu wucnonp30BaHMM amNMapaTHBIX Me-
TOJOB, @ MMEHHO (QHIbTPAlMH, KaK OTMEYaIOCh
BBIIIIE, TIPU OTCTPOWKe Ha 5 % BO3MOXKHO MOJAaBHUThH
HEeXeJaTeIbHBId CHTHAN JHINb Ha 6-7 1b, 49To
COOTBETCTBYET MHHHMAJIbHOMY MPOCTPAHCTBEHHO-
My pasHocy 2,14 kM. lHbIMU clTOBaMU, amnmmapaTHBIE
METO/IbI HE TIO3BOJISIIOT OCNIAOUTh WHTEPMOJLYJISIIH-
OHHBIE COCTABILIIONIME Ha TpeOyeMylo BEIHYWHY,

JbkmghtiAZImozZgb_ we_dljhfZ]gltgdeeno B ciyyae nmpocTpaHCTBEHHOro pa3zHOCA

\hegu \ k\h[h~Aghf ijhkljZgkI\_

OnHako TpW 3TOM Ha BXOJAE NPUEMHOW CHC-
TEMBI JIOJDKHO JIeicTBOBATh u3nydenue U,,,, He mpe-
BhIIaroriee 1mo yposaio 106 mB wmm 100,5 nbMkB.
Hnst obecriedenust OMC wu3nyueHrne mepenaTinka
HEOOXOJJMMO JIONOJHHUTENBFHO OCJIA0WTh Ha BEJH-
4YHHY G, paBHyI0 50,5 nb:

\ P U_ DI D2,

usn

c=147-100,5+2+2=50,5 nb.

Ocnabnenune Ha 50,5 nb wa gacrtore 112 MI'ng
(pucyHok 3) mocTuTraercs MPU MPOCTPAHCTBEHHOM
pazHoce B 71,4 M. B ciydae ecnu mepenaromasi u
InpueéMHasd aHTCHHBI PACIIOIOXCHBI Ha PaCCTOAHUU
40 M apyr OT apyra, 4TO COOTBETCTBYET OCIald-
JIeHUIo u3nydeHus Ha 45,5 nb na gactore 112 MI'1,
TO U3Ty4eHHE HEOOXOJIMO MTOJIaBUTh elle Ha 5 1b.

HeobOxoaumoro ocnabiieHuss MOXKHO JOCTHYb,

(7

MEXJy TMPUEMHOM M Tepefarolle aHTeHHAMU
nopsiaka 40-100 m. Kpome HHTEpMORYISIIMOHHBIX
COCTaBISIIOIIMX 3-r0 mopsiaka 1o ¢opmyne (1)
BO3HHUKAET MHOKECTBO MHTEPMOAYJIALMOHHBIX COC-
TaBIAIOUMX N-ro nmopsaka. [loaTomy mpu pacuerax
00s13aTeNBHO YYUTHIBATH HE TOIBKO WHTEPMOJYJIs-
[IMOHHBIE COCTABIISIONINE 3-TO TOpsiKa, HO U Ooiee
BBICOKHUX TOpsAKOB. OJHAKO YeM BBIIIE MOPSIOK
COCTaBIIAIOIIEH, TeM OoibIle OHa mojgasieHa. Wn-
TEPMOYIALMOHHBIE COCTaBIIAIONINE 9-r0 TopsaKa
TP MPOCTPAHCTBEHHOM pa3Hoce B 40 M MOaBIeHBI
y)K€ HAacTOJIbKO, YTO HMX MOXXHO HE€ YUYHTHIBATb.
[losTromy B pacderax ciegyeT NpUHUMATh BO
BHMMaHUE HHTEPMOIYJISIIMOHHBIE COCTaBIISAIONINE
no 8-ro mopsaka. B To ke Bpems TPOAYKTEHI
HHTEPMOAYSIMH (KOMOMHAIIMOHHBIE COCTaBJISIIO-
He) SBJSIOTCS MPOAYKTaMH B3aUMOJEHCTBHUS COC-
PENOTOYEHHBIX IO YacTOTe H3IY4YeHHH U Takke
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SIBJIAIOTCS COCPEIOTOUEHHBIMH ITOMEXaMH.
[Ipemmaraemas MeToauka MO3BOJSET HCKIIIO-
YUTH MOPAKEHHBIE HHTEPMOAYJIALMOHHBIMU COCTaB-
JISIOUMMHM Y9acTOThl M3 YacTOTHOrO IUIaHAa KOMII-
nekca. Ilo mpemioKeHHBIM aNropuTMaM M CHCTEME
ypaBHeHui (4) Oblna pazpaborana nporpamma, y4u-
THIBAIOIAsl: KOJIMYECTBO IPHUEMONEPEIATINKOB B
MI1K, nuamnazoH pabouyux pajHoyacToT, Mar 4ac-
TOTHOH CETKH, MOPSIOK 00pa3yrommxcs KOMOH-
HAI[MOHHBIX YaCTOTHBIX COCTABIISIONIHX.

[IpuMeHnTENPHO K CO3JaBa€MOMY COBMEIIICH-
Homy IIIMK Ha Ga3e NMpHWBENECHHBIX BBIIIEC PATHO-
CTaHIIMHA Ha OCHOBaHHUH MOJYYEHHBIX IKCIEPUMEH-
TaJbHO JAHHBIX 10 OTHOIIEHHWIO K YPOBHIO
00pa3yroIMXcsi HHTEPMOIYIISAIIMOHHBIX COCTABIISIO-
HIMX C MIOMOIIBIO Pa3pabdoTaHHON MPOrpaMMbl OBLITH
MOJy4eHBbl PE3yNbTaThl, CBEJCHHBIC B 0000mIar0-
Y10 TaOJHILy.

B Ttabmune mpuBeneHO MaKCHMallbHOE KOIH-
4eCTBO KOMOMHAIIMOHHBIX, 3aMPENICHHBIX K HCIOb-
30BaHMIO PAJMOYACTOT MPU PabOTe OMPEAEIEHHOT0
KOJINYEeCTBa MPUEMOIIEPEeIaTINKOB B COCTaBE KOM-
MJIeKca Ha COOTBETCTBYIOIIEM YAAJIECHUH MPHUEMHOM
U Iepelaroleil aHTeHH JApyr or apyra. Ilpu
MOJIEIMPOBAHNH HE YUMTHIBAINCH MapaMeTpbl, 0Co-
OCHHOCTH, XapaKTCPHCTHKH TMPHUEMHBIX, Iepeaaro-
IIUX YCTPOMCTB M MPUEMO-IIEPENAIOIIEH CUCTEMBI B
LENTOM, KOTOpbIe 00eclevrnBaloT JOMOTHUTEIBHYIO
Pa3Bs3Ky Kak MEXKIy MepeJaTinkKaMu, Tak U MEeXIy
MIpUEMHUKAMHU U TepefaTINKaMH KOMILIEKca M, KaK
CIIEZICTBHE, YMEHbBIIEHHE YKCIa 3alpeleHHbIX K
WCIOIB30BaHMIO paauodactotr. K mpumepy, ato:

1) nmpuMeHsieMble MO BBHICOKOYACTOTHOMY BBI-
X0y TiepeiaTirKa MMoyIana3oHHble GUIBTPHI HH3-
KOW YacTOThl JUIsi YMEHBILIECHUS YpPOBHEM Tapmo-
HUYECKHUX COCTaBJISAIOMIMX; JOTOJTHUTENBHO YyBEIH-
YMBAIOT PAa3BiI3Ky MEXKIy IepeAaTdnKaMu, pado-
TAOLIMMH B Pa3HBIX MMOAIMANa30HAX;

2) 3aryxaHuhe DJIEKTPOMAarHUTHOW BOJNHBI B
CBOOOIHOM TPOCTPAaHCTBE MMEET YaCTOTHYIO 3aBH-
CUMOCTb. 3aTyXaHWE€ VYBEIWYHBAETCI C POCTOM
YacTOTEHI.

Hus mobwnbnbix 1K mpuemiembiii pa3sHoC
MEXKIy TepeNalolMi U MPUEMHBIMH aHTEHHAMHU
cocrapJsier nopaaka 30 — 40 merpoB. Kak BugHO U3
o0o0maromeil TabNHIbl, MPH PACCTOSHUU MEKIY
anTenHamud 40 M HEOOXOJWMO YYUTHIBATH KOMOH-
HaI[MOHHBIE COCTaBIAIONIME 1O §-T0 TMOpsAIKa
BKJIFOUUTENILHO, OJHAKO Jaxke 0e3 ydera 0CoOcH-
HOCTEl MpreMoIiepeaTINKOB MPH MOJETHPOBAHUH
MOKa3aHo, 4YTO pa3paboTka TaKUX KOMILIEKCOB
BO3MOKHA. YUeT IpOrpaMMHBIMU METOJaMH 3atmpe-
IIEHHBIX K HCIOJIb30BaHUIO PaJOYacTOT TO3BOISET
KOMITJIEKCY paboTaTh B PeKHUME DIIEKTPOMATrHUTHOM
COBMECTUMOCTH, Oe3aBapuitHo. B  Hauxymuem
cliyyae 1O KOMOWHAIMOHHBIM  YacToTaM B

MOOMJIBHOM COBMEIEHHOM KOMILIEKCE MOYKET OBbITh
OCYILIECTBJICHA OJHOBpEMEHHasi padoTa KaKk MHUHH-
MYyM TISITH TIPUEMOTIEPEIaTINKOB

Paccrosinue mexnay
IIPUEMHOH U

! 40 120 380
nepeaaromeun
AaHTCHHaAMH, M
HOpHI[OK y‘II/ITLIBaeMI)IX
HWHTEPMOIYJIALNOHHBIX 8 7 6
COCTABJIAROIIINUX
6/ 37/ 27/
Komaaecrso | 1116 6702 | 003 94 | 0,02%
InmpueMonepeaar- " 46 / 33 / 21 /
1%1;23 B cocrane 0,53% | 0,38% | 0,24 %
aG'O‘TIZfO“"Hy;Ke 301 | 2987 | 2217 | 134/
HPHeMOHe‘g - 34% | 2,52% | 1,53 %
?mxos h fmi‘m 4oy | L1597 665/ [ 4037
BBOMMI B 132% | 7,6% | 46%
haGory sip | 3532/ | 1910/ | 998/
40,3% | 21,8% | 11,4%
mnmpueMorepeaar-
- 8760/ | 8043/ | 3633/
6+1
100% | 91,8% | 41,5%

KonmuecTBo 3anpenieHHbIX
IS KICITOJIB30BAHMS YaCTOT:
a0COJIFOTHOE YHCIIO0 / B
MPOLIEHTaX K 00LIEMY YUCITY
gactot 8760

<u\h”™u Takum o00pa3oM, paccMOTpeHHAas
npobieMa oOecriedeHHsT SJIEKTPOMATHUTHOH COB-
MCECTUMOCTU BXOOALIETO B COCTaB PaJaUuOCBA3HBIX
MHOI'OKaHaJIbHBIX IIPUEMO-TICPCAAIONNX KOMIIJICK-
COB IIPHEMO-TIEpPEIAIONIEro 000pyI0BaHHUs B ClIydae
coBmenienHoro 11K c mepectpanBaeMbIM 4acTOT-
HBIM IIJTAaHOM MOXET 6BITB peuicHa npu COBMECTHOM
MPUMEHEHUH KaK almapaTHBIX crioco0oB obecrede-
Hug OMC (4acTOTHOro, BPEMEHHOTO pa3/ieleHUs
MNPpUHUMAEMbIX W H3JTYy4YaC€MbIX pPaJUOCHIHAJIOB H
MPOCTPAHCTBEHHOI'0 Pa3HOCa MPHEMHBIX U TIepe-
JAIOIIUX AaHTECHH, HWCIOJIb30BaHUS (DHIBTPOB M
Pa3Bs3BIBAIOIINX YCTPONCTB), TaK U MPOTrPAMMHBIX
MeromoB. lhemq_ggm _xome wuCCIeIOBaHUSA
j_amevlZdamoBanHbie Ha pacuerax Mo Mpe.-
JIO)KEHHOW METOJUMKE 3allpelIeHHBIX K HCIOJIB30-
BaHUIO paguo4acToT, BO3HUKAIOIIUX ITPU B3aHMMO-
JEWCTBUH TPUEMO-TIEPEIatoNero 00opyJa0BaHUS B
cocraBe coBMmemienHoro IIIIK u ocHOBaHHBIX Ha
HEW aJropuTMOB, IO3BOJIAIOT PEUIMTh BOMPOC O
BO3MOXKHOCTH Pa3pabOTKH PaJHUOCBSA3HBIX COBME-
MICHHBIX PHEMO-TIEPEIAIOIINX KOMILJIEKCOB C Iepe-
CTpauBa€MbIM 4YaCTOTHBIM IIJIAHOM MW IO3BOJIAIOT
MOBBICHTh 3()()EKTUBHOCTh €ro paboThl 3a CHeT
a/IalITHBHOTO BHIOOpa pabOYMX YacToT.

[MpuBeneHHbIN prMEp PabOTHI COBMEIIEHHOTO
[IIIK nHa 0a3e paaMOCTAaHLIMK, HE YCTYIAOMICH
pa3pabotke ¢upmbl Rohde&Schwarz, npu mpume-
HECHUU Hpe):UIO)KeHHOﬁ METOAUKHU U OCHOBAHHBLIX Ha
HEH anropuTMOB TTOKa3bIBaeT, uTo B ciaydae ¢ 11K,



50 ISSN 1995-4565. Becmnuk PI'PTY. Ne 4 (svinyck 38). Pazanw, 2011

COCTOSIIIUM KaK MHHMMYM U3 IIATH PHEMO-
MepearoIIuX CTaHIUH, 00ecleYnBaeTcsi THOKOCTD
MEPECTPOKM pabo4YMX 4YacTOT 3a CYET MaJioro
KOJIMYECTBA 3alPEHICHHBIX IS HCIOIb30BaHUS
kaHaioB (13,2 %) pu UCTIONB30BAaHUH MPEATIOKCH-
HOr0 MPOrpaMMHOIO armapara ¥ CyIIeCTBYET BO3-
MoOkHOCTh co3mauus [II[IK ¢ OOnbIIMM  KOJH-
YECTBOM BXOJSIIUX B COCTaB KOMILIEKCA MPUEMO-
MepeIaTINKOB MPU COBMECTHOM MPUMEHEHUH arllia-
PaTHBIX U TIPOrPaAaMMHBIX METOIOB.
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nponyckatonmii LC-QWIbTp Ha YeTHIPEX CBA3aHHBIX
KoHTypax / @.HU.  Bexcrep, MU.C. Ilpoxopos. —
Ne 2009123894; 3asBi. 22.06.2009; omy6s. 20.11.20009.

H.R. MBEstftso

G:EBA J?E?CGHC KBKL?FU N:1Q K H;GMEY?FUFB

BGL?=J:LHJ:FB

Boigeoenvt gpopmyavt 015 onpedenenus 00IACMU YACMOMHBIX PACCMPOEK,
ompabomxa KOMopulx He Gvl3viaem nepexooa umnyibcHoli cucmemvt @AY @
peoicum buenuil. Tlonyuenvl coomuouienuss, n036oasa0OwWUe 08 3a0AHHO20 3HAYEHUs
G az0601l OWUOKU BLINOIHUMb 6bIO0D NAPAMEMPOE OOHYIAEMbIX UHMESPAMOPO8 U
OYeHUmb 3HaueHue noaocyl 3axeama cucmemvl. Ilokasano, ymo npu 4acmomHuIxX
PACCMPOUKAX, APUBOOAWUX K OUEHUAM, 8 CUCmeMe B03MOMCHA OCMAHOBKA

npoyecca noOCmpouKiu.

sgsyjor Mise0:

KocepeHnmmnbvle KOJZ€6CZHM}Z,

acmamudeckas cucmema

DAIIY, peneiinviti pazoeviti QUCKPUMUHAMOP, 00JACHb YCMOUYUBOCMU, NOAOCA

3axeama.

<\_"_ g {bopmupoBaHne KOrEePEHTHBIX KOJIE-
0aHWil KpaTHBIX YacTOT Hawboiiee TOYHO peasu-
3yercss ¢ TOMOUIbI0 aCTaTUYeCKUX HMITYIbCHBIX
cucreM  (a3oBol  aBTOMOJCTPOMKH  YaCTOTHI
(®AITY) [1]. Hocruraemas B HUX TOYHOCThH IpPH-
Bs3KkH ((hasupoBaHMs) KoJeOaHWH B 3HAYMTEIHLHON
Mepe ONpEAeNsIeTCs TUIIOM HCIOIb3yeMoro ¢a3o-
BOro JQUCKpuMuHATOpa. HammeHnbinas ommoOka da-
3UpOBaHMsI OOeCIeYMBACTCS TPH  PUMEHEHHH
JUCKPUMHUHATOPOB C pEIEHHON XapaKTEepUCTUKON
[1,2]. Onnako ucnonb3oBanue B cucremax OAIIY B
KauecTBe yCPEAHAIONIEro 3B€Ha MPOIOpPIHOHATIBHO-
WHTErpUpYOMEro GUILTPa HE MO3BOJISET OTHOBPE-
MEHHO 00ecneunBaTh Majblii YpOBEHb (IIYKTyaluu
(a3bl B yCTAHOBHBIIIEMCS PESKUME H HIHPOKYIO TIO-
mocy 3axBata [3]. s UCKITFOUEHUS 3TOTO B CXEMY
acratuueckort DAITY mepen ocHOBHBIM QUIBTPY-
FOIIIM 3BEHOM, COCTOSILINM W3 MapauiedbHO BKIIO-
YeHHbIX MHTErpaTopa TIepBoro mopsaka MH wu
MIPOMOPIIHOHANIEHOTO 3BeHa [13 (pucyHOK 1), MOXeT
OBITH BBEJICH JIOMONHUTENBHBIA Y3€l, COAepKaIni

HHTErpaTopbl co cOpocom (0OHYNIsIEMbIe HHTErpa-
Topel). [IpudyeM 3akOH M3MEHEHUs HaNpsHKEHHS Ha
HHUX MOXET ONPEIENIAThCS KaK JUHEHHOW, Tak U
HenuHeitHON 3aBucuMocTsaMU [3,4]. Ilockonmbky B
nocienHeM ciaydae noseacane @AY onmceiBaercs
CUCTEMON TPaHCLICHIECHTHBIX YPABHECHUI, HE UMEIO-
IMX AHAJIUTHYECKOIO PELICHMS, OCTAHOBHMCS Ha
pPacCMOTPEHUN CHUCTEMBI, B KOTOPOH 3aBUCHUMOCTb
M3MEHEHUsl HANPSHKEHUSI Ha OOHYIISIEMBIX MHTErpa-
TOpax JUHEWHA.

FBbIX
Fp
—» 3l0] |- VT |-
1B JIB \
U U;IUZ‘ Up  Ug
LA /
Uy,
BOU »| 1n I3
i

Jbkmghd
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OCHOBHBIMH 3JIEMEHTaMHU YKa3aHHON CHCTEMBI
spistores: 3[1DJ] — ¢a30oBblli AUCKPUMHUHATODP CO

3HakoBbIMU [normdeckumu (JIB)] U, , U, u noren-

muanbHeM ([1B) U Beixomamu, BOU — 6ok 00HY-
JIIEMBIX HMHTErpaTopoB, YI' — ymopaBisieMblil IreHe-
parop, F, u F, — 4acTOTHl OIOPHOrO M BBIXOI-

BBIX

HOro (moxcrpampaemoro) konebanui, Uy, Uy,

U,; — ynpaBIsoIiie HampspKeHHUSL.

Crpykrypa 3[1®/[ nokazana Ha pucynke 2. OH
COZCPXKUT JIOTHUYecKHid (Ha30BBI JTUCKPUMHUHATOP
JI®JL [5], anamoroBbiii kommyrtaTtop KM, mepek-
JIIOYAIOIMKA Ha MOTEHUHUAIbHBIM BBIXOJ ONOpPHBIE

Hanpsokenust Uy, umn Uy, (Uy Uyy, Uy 10,

Uy, 0) B 3aBucumoctu or suawennit U, , U, .
Eem U, 1,U, 0-U, Uy,.llpu U, O,

U, 1 wanpsxenne U, U,,.

z

Fi) —> _J'[(D)_"ld— FBLIX

0o~
Yy
\/ l \/
n -
U, Uu, U
Jbkmghd

bnok obnynsembix uHTerparopos bOU (pu-
CYHOK 3) comepkuT nBa uaterparopa OM1, OU2 co
cOpocom, paboTaroimux mocienoBaTeabHo. Korma B
pabore Haxomutcss mHTerpatop OWI1, mHTErpaTtop
OW2 mnonpnepkuBaeTcs B OOHYJICHHOM COCTOSHHH
1. Mpu U,
unTerpatop ON2, a nampspkenne Ha OM1 cOpackl-
Baercsa. O0a wunterparopa OM1 u OU2 wumeroT
OJIMHAKOBBIE XapaKTEpPUCTUKH. BbIXOAbl HHTErpa-
TOPOB C TIOMOIIBIO CYMMUPYIOIIEero ycrpoiictea CY
dbopMupyloT ynpasnsmoinee Bo3aeiicteue U, moc-

curHanom U, 1 B pabory BCcTymaer

yl»
Tynaroiiee Ha actatudeckoe 38eno Un, I13.

_ Cépoc
z ™ o2
—|—> Uy
Up —¢ CY |—»
U’* | onl /|—>
z Cépoc
Jbkmghd

P_ev jZ[hlseBox cooTHOIICHNUH, TO3BO-
JSIOMUX TPU 3aJaHHOW TOYHOCTH (ha3upOBAHHS
HCXOMHOro U (hopMHpyeMOro KojieOaHUil OLIEHUTH

YCTOMYMBOCTh M TOJiocy 3axBaTa cuctembl OAITY
MPH TIPOU3BOJILHON (hOpPME XapaKTEPUCTHKH perieii-
HOT'O JUCKPUMUHATOPA.

Hp_gdZ mklhcgb\hklb kbkl_du ijb aZz
ghf mjh\gmklZgh\b\r_cky nZafdihc hrb

Acrtatmdeckas cucrema @DAIIY, conepxamas
yIpaBisieMbli TeHepaTop, 3HAKOBbIM (a3oBbIil auc-
KPUMHUHATOP U MPONOPLHOHATEHO-UHTEr PUPYIOLIHI
¢uIbTp (acTaTU4ecKoe 3BEHO) OMKCHIBACTCS Clie-
JYIOIeH crcTeMol pa3HOCTHBIX ypaBHEHUH [1]:
Mol M L kT, om: TFME

p

® R 1@: 2@ :be’\l\/k@ M

B KOTOpOW TIepBOE YypaBHEHHE OMpEeAensieT H3Me-
HEeHHe pa3HocTH (a3, a BTOpPOE — Pa3sHOCTH YacCTOT
nojcrpanBaeMbix konebanuil. Ctpykrypa DAITY,
onvchIBaeMas cucTteMol ypaBHeHuil (1), Moxer
OBITH TONy4YeHa W3 TNPHUBEICHHOW Ha pHCYHKe 1,
ecnu W3 mocnenHed MCKmMounuTh 010k BOW u Ha

BXOJ acratudeckoro 3sea momate U, U, . B
cucteme ypaBHeHUH (1) UCIIOMB3YIOTCS CIEAYIOMINE
MNe 1 Nk
pa3HocTH (pa3 MEKIY ONOPHBIM M IMOACTPAUBACMBIM
KoyneOaHusIMH; k — KO3(DPUIMEHT, OmpeaeIONIHii

0003HAYEHU: — TEKylIE€ 3HAYCHUC

MOMCHTBI BpeMeHH ¢ kT,, B KOTOpbIC NPOH3-

BOIMTCS aHanu3 pasnoctu das; 7, 1/F, — nepuon

JaCTOTOH Fp

— MpuBe-

pEeryJIUpOBaHUsA, OIPEAENsieMbli

omopHoro KonmeGammst; k1 k
JICHHAs! Pa3HOCTb YaCTOT BBIXOAHOTO F,

2¢F nkF

BBIX p °

U OIop-

Horo F, xomebauni ( ! n -

KpPaTHOCTb YacToT); : , — HOJOCA yACPKaHUs; m —

koduimeHT nepenadn MpornoOpPIHOHAIBEHOM 3BEHA;
b T,/T, — xoobduument, onpenensieMplii 3Haue-

HUEM IIOCTOSIHHOM BpeMeHHM 1, WHTErparopa acra-
Tueckoro 3sena; F/Nk Sgn/Nk - — xosdu-
IUEHT Tepefayn peneidHoro (a3oBoro MUCKPUMH-
HaTopa, Sgn - 3HAKOBast QYHKIIHUSI.

BBeneHue B onmuchIBaEMyl0 CTPYKTYPY y37a C
OOHYJISIEMBIMH JTMHEHHBIMH HHTETPAaTOPaMU H3Me-
HUT TIepBO€ ypaBHeHHE cucTeMbl (1) ciemyrommm
o0pazom:

Ne 1 Nk (ko om: ESgn/NeOT,,  (2)

rne b T,/T,, T, — NOCTOAHHASA BPEMEHH JIMHEH-

HOT'0 OOHYIISIEMOT'O HHTErpaTopa.

Paccmorpum moBenenne MOIUGUIMPOBAHHOM
cuctembl ®AIIY B ycTaHOBHBIIEMCS pexuMe (pe-
KUME CHUHXPOHHU3MA), HCIIONB3ysd ypaBHeHUE (2).
Jdnst pexrMa CHHXpOHWU3MAa TIpH TOYHOM (asu-
poBaHMM KoneOaHuii MOXHO TpuHATE Nk 0 wm
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.k 0. Tlpu Sgn’MNk 1 w3 ypasHerus (2)
M | m: H.
st cuctem DALY ¢ mpenw3nOHHOW TO-

CTpOWKON KoJieOaHuW (IyKTyalus pasHocTH ¢a3

" M B ycTaHOBHBIIIEMCSI COCTOSTHUM HE JIOJDKHA TIpe-
1 — ko3 (-
(hHUIMEHT, ONMPEneNAONNi OTHONICHUE JMala30Ha
W3MEHEHUsT PasHOCTH (a3 BO BPEMEHHOM H3Me-
PEHUH K TIEPHO/LY OMOPHOTO KOJIeOaHMs.

JIJIS[ HUCKIIIOYUCHHUA U3MCHCHUSA KPATHOCTH KOJIC-
OaHMii B TIpOIECCe MOJACTPOMKH MOJIOca YACPIKaHUS
JOJDKHA YIOBIETBOPSTH CIEAYIONIEMY TPeOOBaHUIO
¢ /T, . BospMeM TIpeeNbHOE 3HAYCHHUE T10II0-

nonyuum ' M ||\/k 1

BRIIATEL Benuuuuel ' N 2 &, roe d

"y
Chl ylepKaHUS M M3 ypaBHEHHs (2) ompenenum
BEIIMYMHY TIOCTOSIHHOW BpEMEHH OOHYISIEMOr0
MHTErpaTopa, IIpH KOTOpOH peasusyercs Tpedyemast
¢dnykryarust Gazel ' N B pexxuMe CHHXPOHU3MA.

,

T, d (3)

PaccMOTpHM, KakKdM 3amacoM YCTOMYHBOCTH
Oyaer oOnagath MoOAU(UIMPOBAHHAS CHUCTEMa

@AIIY mpu ompeneneHHoM B (3) 3Ha4E€HUHM TIOC-
TOAHHOM BpeMmenu 1, . JImd 3TOro OLEHMM BEJH-
YUHY O0JIACTH JOMYCTHUMBIX YaCTOTHBIX PacCCTPOCK
. . » B KOTOPOI HE NPOUCXOIUT CPbIBA CIIEKEHUS 3a
(azoit. Ha3oBeM yka3aHHBIH IUana3oH YacCTOTHBIX
paccTpoek TMOJI0COW YCTOMYMBOCTH CHUHXPOHHM3MA
" myve - Korma " myc» B cucreme DAIIY ne

heT, T,

W TepeisieM OT pa3HOCTHOTO ypaBHEHHS (2) K

"X

BO3HUKaeT Ouenuid. [omyctum 7,

mddepeHuaIEHOMY. Brmmonnus 3aMeHy
E /T, , nomyuum:
dM m: Sgn( Mt
I )
dt T,

on
[Ipu cummMerpuaHoOl opMe TUCKPUMHUHAIIMOH-
Hoit xapakrtepuctuku (JIX) ¢asoBoro nerekropa
3HaK YACTOTHOM PACCTPOMKHM MOYKHO IIPUHSTH

mo0bM. [lomycTuM, 9TO 10 u nBmwxenue dazo-

"X
BOi To4ku (uM3MeHeHwe pasHoctu (a3z ' M) ocy-
ecTBisercs B npenenax 0, & . B npeanosnoxenun,
4YTO CUCTEMA B COCTOSAHHU JIMKBUIUPOBATH BHCCCH-
HYIO YaCTOTHYIO PAacCTPOHKY :, B MOMEHT, KOrja

pasHocth (a3 ' N He MPEeBBICUT 3HAYCHUS S, OIl-

penenum 3Havenune ¢. Ilomokmm Sgn N 1,
dNdt 0 uwus(4)BbBenem:
o T
r . 5)
m:

y
JUid oneHku : , , IPpU KOTOPO BO3MOYKHO II0C-

JieflHee PaBEHCTBO, NpoHHTErpupyem (4) B mpe-

nenax 0,¢ :
m: Sgn M2
o

on

M M (6)

[loncraBuB B (6) BeIpakeHue st ¢ u3 (5) u

I, w3 (3), mpu Nt DNO & Sgn M 1,
by YT, | lpye @ HOIydMM:
‘e 2 y\/Z_ (7

Bemuuuny - MOXHO TaKXkKe BBIPa3sHTh B
Buje Gyukiuu ot 7, . Jins storo B (7) moacTaBum

3Hauenue d u3 (3) u momyynm:

m
fmve 27y 2TOHFP'

Hp_gdZ ihehku aZo\zlZz
ghc nhjf_ agZdh\hc
0ZjZdl_jbklbdb nZah\h]h
HayaJlbHOM 4YacTOTHOW paccrpoiike @, ! Ipyc B
paccmatpuBaemoii cucreme DOAIIY Bo3HMKaeT

pexum Ouennidi. OH XapaKTepu3yeTcs TeM, 4TO Hao-
JIOaeTcs CphIB CIEXKEHUS 3a (a3oi MHOoACTpau-
BaeMoro konebanus. Pasnocts paz ' N, nusmensisich

< C

Ha HMHTCpBAJC < «, HC B COCTOAHHU YICPIKH-

BAaTBbCSl CUCTEMOM B Ipenenax oxHoro nepuona X
nerektopa. HampasieHue moacTpoiku 4YacTOTHI B
peKUMe OMEHHH OMpeesaeTCs] 3HAKOM ITOCTOSHHOM
COCTaBISIIONICH Tpolecca Ha BbIXoJE (Ha30BOTro
AUCKpUMHUHATOpAa, a UHTCHCUBHOCTDH HO):[CTpOfIKPI -
BEJIMYMHON ITIOCTOSSHHOM COCTaBIISIFOLIEH.

B obmiem cinyyae ¢popma AUCKPUMHUHAILIMOHHOMN
xapakrepuctuku JIDJl onpenensiercs: ciaeayromum
COOTHOIIIEHUEM [6]:

-L, mpu2%dM N, 2; S

Sen M
M ® pu (2 N,)SAM 2/S

rAe j - napamerp, IPUHUMAIOIIUI [EJTOYHCICHHBIE
3HaueHus, N, u N, - mapamerpsl acuMMerpun JIX

(N, N,
N2 A ONPEACICHHBIX YaCTOTHBIX PaCCTPOCK

2). IIpu HekoTOpOM cooTHOIIEHNH N, U
: X

BpeMsi TIpOXOXkJIeHus pabodeld Toukoi ' N mHTEp-

BanoB - N, $0 u 0,N, ¢ moxer ObITh OHMHA-
KOBBIM. JTO BBI30BET (DOpPMHpOBAHHME Ha BBIXOJIE
(haszoBOro jeTeKTOpa UMITYJIBCHOrO CHTHANA CKBAXK-

HOCTH 2, mnpuHHMaromero 3Hadenus Uy
Up Uy @ |Uy| [Uy 1 0, .

CrnenctBueM SIBUTCS TO, YTO MPOIECC MOACTPONHKU
4acTOThl OCTaHOBUTCH [7]. PaccMoTpuM, mpu Kakux

yl

3HAa4YeHusX ©,, Ny U N, 3TO BO3MOXHO.

[TockonbKy HWHTErpaTop acTaTUYECKOro 3BeHa

ijbv ijhbalh
AbkdjbfbgZpbhg
Aligu d1hjZ



ISSN 1995-4565. Becmnux PI'PTY. Ne 4 (svinyck 38). Pazanw, 2011 53

npu 7, T, pearupyer Ha HOCTOSHHYKO COCTaB-

JIAIOUIYIO MOCTYNAKoIIET0o Ha €0 BXO HAIIPAKCHUA
Uy,

HHMEM Ha TIpollecc NOACTPOMKM uHTerpatopa UH
npenedpexemM. [Ipu 3TOM, yauThIBas, 4To chOpMHU-
pOBaHHBIC Ha BBIXOJAaX OOHYJISIEMBIX HHTErPaTOPOB
HaTpsDKEHUS B MOMEHT CMeHBI 3Haka ' N oOHy:s-

CUHMTas €¢ yPOBECHb OJM3KUM K HYJIIO, BIIHS-

I0TCsI, TIOCJEeJJHEE HE TPUBOJUT K H3MEHEHUIO
3HA4YECHUsI 4aCTOTHOW paccrpoiku. [loatomy npu-
MeM const . Jlomyctum 10. B Ouenmsx
"M cHawama 3a Bpems { IPOXOJUT OTPE30K
N, $0 , a 3atem 3a Bpems ¢, — orpe3ok 0, N, & .
<
lu NO 5 ¢
3amuiieM  (opMyity, TIO3BOJISIIONIYIO OINPEACIHTh
3HaYeHHE PA3HOCTH (ha3 B MOMEHT BPEMCHHU f, :

Ha ocuoge (6) mpu Sgn M

m:
L . 8
x“1 2T ()

on

M, N,S

IMpu mepexone (a3oBod TOYKM Ha WHTEPBAI
[0,N, ¢] 3Hak pasHoctu (a3 Sgn N 1. [IBuxkeHue

"N, mHaunHasce ot N0 N¢ , npu HeM3MEHHOM

Sgn N 3aBpems ¢, 3aBepLIUTCS IIPU

m: t
L, —=. 9
x“2 2T ()

on

M, M,

IloncraBum B (9) Belpaxkenue aiust N, u3 (8) c

<

yuerom M, y<wmty t, kT, rne k - Hary-

panbHOE uncno. st , GOonbIIero, 4em ompese-
meanoe B (7),

nenouncnennsx » Intk . Ilpu @, 12 S/E/Tp

BbIBEAEM  COOTHOILICHHUEC  JIA

1
—. 1
N/ (10)

VYuuTeiBas, 4TO BEIMYMHA 7 3aJaHa HEPABEH-
CTBOM, MOXXHO CJIeNIaTh BBIBOJ O TOM, UTO 7 OyzAeT
MMETh HE €IMHCTBEHHOE 3HAYEHUE.

YacroTHas paccTpoiika, IpU KOTOPOMl B PEXKHU-
Me Ouenmii B paccMaTpuBaemoil cucreme DAY
IIPOMCXOAUT OCTaHOBKA IIPOLIECCA IOACTPOUKH
Y4acTOTHI, OyJIET ONMpPEeNsITh BETHUYUHY TOIOCHI 3aX-

BaTta . 5. IIpocymmupyem Beipaxenus (8), (9) npu
N, fmyy t, T, uc yserom (10) momy-
YUM COOTHOIICHHE JJISl OIEHKH TIOJIOCHI 3axBarta

i3 ., peneitHoN umIyabcHO#R cucteMbl GATIY:

13 120 ,4d (11)

AZdexq_ dlpoBeneHnblii aHaaM3 MOKA3bI-
BaeT, 4To OTPabOTKa YaCTOTHBIX PACCTPOEK, MEHB-

MUX  yc, NPOUCXOAUT O€3 sBIEHUS OHEHHH.

Ipadukn omenku :pye (. Ipye/ty) u 3Ha-
wennit T, (G T,/T,,) ;g pasmudHbIX
d 10° yl0? (3amamHoro yposus ' M) mpuse-

JIeHBI Ha pUCYHKE 4.

8q, Ot
0,2
0,15
0,1
0,05

0 : 5 : : 1

0 0,2 0,4 0,6 0,8 dx10
Jbkmghd

W3 dopmyn (7) u (11) cnenyer, 4To 3HAUYCHHE

. 3 OIM3KO K ! 1y . BO3HUKHOBEHHE pPaBHOBECHBIX
COCTOSIHMM CHCTEMBI (OTCYTCTBHE DPEryIHUpOBAHU)
BO3MOXKHO MPH YaCTOTHBIX PAacCTpOiKax, He3HAUU-
TENBbHO IMPEBBIIIAIONINX T0J0CY YCTOWYMBOCTH CHUH-
xpoHusma. Hanuuue paBHOBECHBIX COCTOSIHUM IIPU-
BOJIUT K CYIIECTBEHHOMY 3aTATUBAHUIO BO BPEMEHH
mpolecca 3axBara JH0O0 K MOJHOW €ro OCTaHOBKE.
J1s1 McKIItoueHust 3TOro ClIeAyeT B CTPYKType pac-
cmotpenHoi cuctembl @AIIY mpuMeHSATH IOMOIN-
HUTENbHBIE [ENU MOJACTPOWKH, YMEHBIIAOUINE
Ha4yaJbHYIO PAacCTPOilKy A0 BEIWYHH, HE MpPEBHI-
MAKOIIUX : yc . B 3TOM cily4ae 3aXBaT CTaHOBUTCS
MOHOTOHHBIM, YCKOpSIETCSI H BBINOJHsETCS 0e3

OueHuil.

YMeHblIeHHEe HayalbHON YaCTOTHOM paccTpoi-
KU obecrieunBaercss TU00 MCIIOIL30BAHUEM JOIIOJI-
HUTEIBHOTO KaHalla MOJACTPOMKHM dYacTOTHI, JHOO
yMeHBIlIeHI/IeM 3HAYCHU A Ton Ha HAYaJIbHBIX OTaliax

MOJCTPONKHA M M3MECHEHHEM €ro J0 BEIWYHHBI,
ompenensemMond (3), Korma YacToTHas paccTpoiika
JIOCTUTAET 3HAYEHUS . [y, BblUMcasieMoro us (7)

JUISL 3aJaHHOTO 3HA4YeHUs d .
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