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1 BBOAHAfl TIACTb

l.l Hacrosrqafl MeroAr,rKa rroBepKn (Aanee - MII) ycrarraBnllBaer MeroAbI I'I cpeAcrBa IIepBI{q-

uofi pt uepuoAfirlecrofi uonepoK KoMrIJreKca aBToMarLI3I{poBarIHoro I{3MepI'ITeJIbHo-BbrrI}IcJrI4TeJIbHoro

TMCA i-O S 077, rr3roroBrreHHoro OOO (HfIfI (TPI4M CIIIII I4sueputelbHble crlcreMbl)),

r. canxr-Ilerep6ypr, ganoAcrofi Jrlb 077 (aailee - roltunerc).
flepnuvrar uoBepKa KoMrrJreKca rrpoBoAI,ITC' [p]I BBOAe ero B gKCIIJIyaTaqI',IIO I{ nocne

peMoHTa.

flepuoAuuecKtrf, [oBepKa KoMrrJreKca rrpoBoAI,ITCs B XOAe ero 3KcIIJryATA\fiU I{ XpaHeHI{.f,.

1.2 KonauneKc rrpeAHa3HaqeH Anr u3Mepenr,rfi p4ptorexHl.IqecKrlx xapaKTepI'IcrI{K aHTeHH.

1.3 florepxa KoMrJreKca rpoBoAlrrcs He pexe oAHoro p.Ba s24 (IriaIiqarb qerbrpe) rraecrqa.

2 OTIEPAIIUU TIOBEPKII

IIpu upone Ae:Hurr [oBepKH KoM[JreKca AoirxHbl 6rrrr nrruom{eHbr o[epaquu, yKa3aHHbre B

m6nraqe 1.

Ta6nuqa 1 - Ouepaquu rroBepKLI

HazMenosaHlle ouepaqIaIl Ilynrr MII
IlponeAenue onepa{ufi npu

uepau.uroft [oBepKe fieplroAurlecrofi uonepre

1 Bnerunufi ocMorp 8.1 + +

2 Oupo6onanue 8.2 + +

3 Onpe4eneHlle MerpoJlorrrue-
cKr.rx xap aKTepI,IcrI,IK

8.3 + +

3.1 OupeaeJIeHI{e uorPeuHocrl{
usuepeuufi aMIrJII,ITyAHoro Pac-
Ilpe,ueneHllll 9JIeKTpOMaTHI{THO-

ro rroJrs u a6coruotnofi uo-
rpemHocrr,r ltstrlepeuuft ([asono-

ro pacilpeAeJleHE' sneKTpoMar-

HI,ITHOTO UOJUI

8.3.1 +

3.2 OrryeleJleHl{e florPeltrHocrl{
usrraepeuzfi orHocrlTeJlbHbrx

yponuefi aM[JII{TyAHbrx lraa'
rpaMM u a6cornotuoft norPeu-
HocrI,I usuepeuufi Qasonrx
Ar{arpaMM

8.3.2 +

3.3 Onpe.qeJIeH[Ie rrorperuuocrll
u:uepeuufi roeQQuqueHra Ycu-
relJufl. aHTeHHbI MeTOAOM 3aMe-

IIIeHl4.f,

8.3.3 +

3.4 OupeAerenre,qllarla3oHa
pa6o.ux qacror

8.3.4 +

3.5 OnpeaeJleulle Pa3MePoB Pa-
6oqeil o6lactu cKaullpoBarrurl

8.3.5 +

3.6 OupeaeJIeHLIe ceKropa YtnoB
r{3Mep.f, eMblx A}rarpaMM HarIpaB-

JICHHOCTA

8.3.6 +



3 CPEACTBA IIOBEPKI,I

3.1 flpu upoBeAeHr{r{ rroBepKr.r KoMlJreKca Aonxrrbr 6rrrr upunreHeHbl cpeAcrBa r,Isuepenufi,

yKa3auHbre sra6ilwJe2.

Ta6ruaqa 2 - CperctBa rl3Mepeuuit ltrs. uoBepKI,I KoMrneKca

3.2 ,{ouycraercs HcrroJrb3oBarb aHaJrorrtrrrle cpeAcrBa [oBepKI,r, Koropble o6ecue.Iat ]I3Me-

peur{fl coorBercrByloqux ilapaMerpon c tpe6yeuoil to'IHocrrlo.
3.3 Cpe,ucrna [oBepKr{ AoJrxubr 6utr r,rcnpaBHbr, noBepeHbl }r HMerb cBI,IAereJIbcrBa o

[oBepKe.

4 TPEE OBAHI,Ifl K KBAJII,I OIIKAUI,IU rI OB EPITE JIEfr
4.1 llonepra AoJrxHa ocyqecrBnrrbc, Jrr{uaM[r c BbrcrtrEM ]I cpeAHeM Texul,Iqecxutrt o6pasona-

Hr{eM, arrecroBarrHbrMl{ B KarrecrBe floBeprrTeJleft g o6racrl{ paAI,IorexHIiFIecKLIx I{3MepeHnft s coor-
BercrBr.ru c |OCT P 56069-2014, u r,rMerorqr,rMu xnanr,rQuKalllloHHylo rpyrlry enertpo6esoracuocrl{
He Hr,rxe rperreft.

4.2tlepel, upoBeAeHlreM rroBepKra rroBepr,rrenb.qoJrxeH IIpeABapHTeJIbHo o3HaKoMurbct c.(o-
KyN[eHToM <<Kouulerc aBToMarr,rsupoaauHrui [rsMepl{TeJlbHo-Bbrtl}Icnurenrnrrfi TMCA l-6 B 077.

Pyrono4crro ro eKcrlrryarartuu. TMCA 077.006.008 P3).

5 TPEEOBAHI{fl EE3OTIACHOCT}I

5.1 llpra upoBe.qeurrlr [oBepKrr ,uoJrxHbr 6rrtr co6nroAenhl nce rpe6onanrn.s 6egouacHocrll B

coorBercrBr.rn c |OCT 12.3.019-80 (CCET. Llcurnauu, u I{3MepeH}L erIeKTpLHecKI.Ie. O6rque rpe-

6onau[s 6esonacHocr[)), a raKxe rpe6onauu.f, 6esouacHocrl{, upune,q6uuble B gxcrllyataquouuoft

AOKWeHTaIIIaU HA COCTaBHbIe SJIeMeHTbI KOMIJIeKCa [I CpeACTBa [OBepKI{.

5.2 PasrvrerqeHlre I,I uoAKJrroqeHue rr3Mep]rTeJrbHbx upra6opon pa3peuraeTcs [pou3BoA]rTb

TOJIbKO rrpll BbIKJIIOTIeHHOM II{TaHHLI.

6 YCJIOBI,Ifl TIOBEPKU

6.1 llprn [poBeAeH[r{ rroBepKu KoM[neKca AonxHbI co6moAatrcfl ycJroBI,I{, IIpHBe.(eHHbIe B

m6nuqe 3.

Ta6nuua 3 - Y KOMIIJIEKCA

Ilyaxr MII

HauMeHosarrue u run (yclonHoe o6osua.renue) ocHoBHoro I{JIII BclloMorareJlbuoro

cpeAcTBa rroBepKI,I; o6ognaqeulle HopMaTlIBHoro AoKyI![eHTa, peilIaMeHTl,Ipyloqero

TexglrrrecKue rpe6onanwx,u (unu) Merponoruqecrue I{ ocHoBHbIe rexHl,IqecKlae

xapaKTeplrcrr.rK[I cpeAcrBa IIoBepKLI

8.3.1 - 8.3.5,
8.3.7

Artenroarop cTyfleHqatrfr uporpaMMllpyeMrrfi 84908M, .q[artBoH qacTor or 0,Uo

50lfq, Ar.rarra3oH BBoAlrMbx ocla6uenufi ot 0lo 65 ,qE c rnarona 5 lE
8.3.1 - 8.3.4,

8.3.7

Ha6op rrtep roeQQprqlreHroB repeAaqu H orpaxeHrs 850564, tu{artrou rlacror or
45 Mfq ao 50 ffq

8.3.1 - 8.3.7
Cncreua na3epuarr KoopAI,IHaTHo-I,I3MeplITeJIbHa, Leica AT401, ALIaua3oH I,I3Mepe-

uufi paccrosHrfi or 1,5 .qo 60000 MM, upeAen AorycKaeMofi ourosuoft a6cortotuofi
[orpeIIIHocrI,I o6renanrx ugtrlepeuuft +15 uru * 6 rr,rxrr,r/rr,r

I{ua CJIOBI{f, N'L LI

Bilrslorua, BeJI[rrIHHa
Hopuaruroe

3HATIEHI,IE

,{onycxaeuoe orKJIoHeH}re

OT HODMTIJIbHOTO 3HAIICHI,I.S

Terraueparypa oKpyxarcueft cpegu, oc 20 +5

Otnocurelbuafl BnrDKHocrb nozgyxa, %o or 30 ao 80

Arrvroc(pepHoe AaBJIeHI,re, rfla or 84 rc 106,7

Hanprxeulle rr]rrilrolqeit cetu [epeMeHuoro tora, B 220 *22

rlactora numtorqeft cetu, fq 50 +1



7 IOATOTOBKA K TIPOBEAEHTIIO IOBEPKII
7.1 flponeplrrb HaJrlrque sKcrrJryararluounoft AoKWeHTarIlr[ u cpoK Eeficrsux cB]IAereJIbcrB o

[oBepKe Ha cpeAcrBa [oBepKI'I' 
r^penrcrr ,. rrnoBe -r B coorBercrBl4l{ c7.2 floAroroszrr cpeAcrBa rroBepKr{ K upoBeAeII}rIo rI3MepeH}IL

pyKoBoAcTBaMI,I IIO I{X 9KCIIJIyaTauxV.

8 TIPOBEAEHUE IIOBEPKI,I

8.1 Bneunnft ocnrotP
8.1.1 IIpu upoBeAeHr,ru BHertrHero ocMoTpa KOMrrneKCa IIpOBep[Tb:

- KOMTIJIeKTHOCTb rI MapKI'IpOBKy KOMIJIeKCa;

- HapyXHyrO IrOBepxHOCTb gneMeHTOB KOMIUIeKCa, B TOM qI{CJIe y[paBJUIIOU]Ix Ilt IIilTaIOtU[x

ra6enefi;

- cocTorHlle opraHoB ylpaBJIeHI{f, ;

8.1.2 [IponepKy KoMrrJreKTHocrr,r KoMrrJreKca IIpoBoALITb cruqeureM Aeftcrsurelruofi rou-

lneKTHocrr,I c AaHH6IMI{, [p]rBeAeHHbMI{ B pffiAeJIe <<Kouulerr [ocraBKr'I) AoKyI\[eHra <<Kouulerc

aBToMarrl3l,Iporauurrft I{3Mepl{reJlbHo-Bbltryclurelrnrfr TMCA l-6 B 077 ' flacnopt'

TMCA 077 . 006. 008 fIC) (aanee - [C).
8.1.3 [IponepKy MapKr,rpoBKr,r upor,r3BoAurb IIyTeM BHeItrHeIO OCMOTpa I'I CII{qeHI'IeM C AIUIHbI-

Mu, rplIBeAeHHbItr,tlI n IIC.
8.1.4 Peaynbrarbr BHertrHero ocMorpa ctMTarb uoJIoxI,ITeJIbHbIMI{, ecJII,I:

- KOMITJTeKTHOCTb r,r MapKrrpoBKa KoMrrJreKca cooTBeTcTByeT fIC;

- HapyxHiur rroBepxgocrb KoMrrJreKca He I,IMeer MexaHlIqecKI'Ix [oBpexAesufi I'I ApyrI'Ix

Ae(heKroB;
yrrpaBJurroqlre H [r,rrarorq]re Ka6err,r He [IMeIor Mexarrfiqecxl{x u gneKTpuqecKl'Ix

uorpexgeuuft;
opraHbl yfipaBneHl'Ifl 3aKperIJIeHbI UpotIHo u

o6ecueqrsalor Ha,uexHyro i[urcaunro;
6es flepeKocoB, geficmyor TIJIaBHo tr

Bce HaAIII,ICE Ha opraHax yIIpaBJIeHI,Ifl y| UHIJ,,'J(a\uv| tIeTKI,Ie u

$ynxquonalbuoMy HiBHaqeHllIo.

B upournuoM cJrrrae pe3ynbTaTbr BHerrrHero ocMoTpa cqlITaTB oTp[UaTeJrbHbM]r I{

rculue ollepallruI IIOBepKI'I He rIpoBoAI'ITb.

8.2 Oupo6oBaurre

8.2.1 klxenruQuraqur rporpaMMHOrO o6ecueqeHl,L (,ualee - IIO)

8.2.1.1 Brruo.u.rrr uepcoganbHLle KoMIIbIorepbI (.qanee - fIK), AJUI qero:

- sa 6rore,rcrortrrlrKa 6ecuepe6ofinoro ilrrralyrflHtDrarb KHolKy BIUI;

- HoKarb Ha cl{creMHou 6nore fIK xnoury BKTIoIIeHI{';
_ BKJIIOTIIITb MOHI{TOP.

flocle 3arpy3Kr.r ouepauuonnofi cacreurr WINDOWS 7 Ha eKpaHe MoHllropa fIK na6mo,qam

r.rKoHKy rlporpilMMbl Fre quencyMeas, N FC alc, AmrView'

vcrasorntb Aanee na fIK fiporpaMMy, [o3BoJIrIOqyIO O[peAe[srL Bepc]Irc I',I KOHTpOnbHyIo

cWMy $afiiaro aJIropI'IrMy MD5, HarlprMep, uporpaMMy <<HashTab>'
' ' 

t.z.t 2 Bu6pam B rarrKe TRIM $aim FrequencyMeas.exe, HDKarb Ha upaBylo KHOTIKy MbIIrlI

ua tpaftne rE nu6pair ryH*r <Cnoficrn"r. Or*p"ttr nxlaAKY <Xem-cyuuur Qaft;ron>' Ha6*oAam

KogrpoJrbHyro cyMMy Qafina FrequencyMeas.exe uo aJlropunr,ry MD5. Otrprrrr nuarKY <O npo-

.p"*r.r. i{a6moaarb 3HaqeHE. u.p.r, Qafila FrequencyMeas.exe. Pesylrtatu ua6mo'[enfis sa-

(purcuponarr n pa6oueM )Iq/pHuule.

8.2.1.3 flonropurr oreparlr{H t.8.2.1.2An' rporpaMuNFCalc.exeilAmrView,exe'
g.2.1.4 cparnurr uoJrrreHHbre KoHTpoJrbHLre cyMMbI I,I BepCU[I C rIX 3HarIeHVIflMLt,3arII{CtlrrHbI-

Nru s IIC. Pesylrtar cpaBHeHr{.,r sa(furcupoBarL B pa6oueu xypHaJle.

g.z.L.5 Pesy.nrrarrr uAeuTl,rouraurn flo CqUTarb IroJIoxrITeJIbHbIMlr, ecnll rloJrrreHHble I{AeH-

ul(furaUuoHuble AaHHEIe fIO cOoBeTcTByIoT 3HaqeHI{flM, upI'IBeAeHHbIM B ra6nuUe 3'

5

COOTBeTCTBYIOT LIX

IIocneAy-



T a6nw\a 3 - Vlesru0rxaquounue gaunne fIO
Irl4enruSnKarlr{onubre
llaHubre (npugnara)

3na.reHlre

IrI4enru Q uKarllroHHo e
Har,rMeHoBauue IIO

FrequencyMeas.exe NFCalc.exe AmrView.exe

Horr,rep Bepcwr (ugeHrr-
tburauuossrul nouep) fIO 6.0.0.0 3.20.t 3.16.606t2

Ilnr[ponoft ngenru(purarop
fIO (ronrpoJrbHarr cyr\rua
I{CnOJIHTeMOTO KO,Ua)

776C8FC880588725
27CC58A6A8D62804

(arropurrr,r MD5)

90F2307A43D1t220
750433789CCA9F24

(anropum,r MD5)

FAFI13F3C832O6EB
863D69624F5D3FCo

(amopunr,r MD5)

B upornrnoM cnfrae pesynbrarbl rlpoBepKr.r coorBercrBr,rs fIO cqr,rraTb orpr{rlareJrbHbrMr.r }r
rrocJreAyroqEe o[epaq]r[ rroBepKr,r He rrpoBoAr.rTb.

8.2.2 tlpoaepra pa6orocnoco6uocrr.r
8.2.2.1lloAroronurb KoMrrJrerc x pa6ote B coorBercrnuu c pO.

8.2.2.2 flponeputr pa6otocuoco6uoctr amaparypbr KoMrrJreKca [yreM rpoBepru.r orcyrcrBr,rs
coo6ueunft o6 otml6rax I{ He}IcrpaBuocrf,x [pr{ 3arpy3Ke rrporpaMMHoro [poAyrra AJUI H3MepeHufi s
6lzxueft soue <<Fr e q ue n cy Me as >>.

8.2.2.3llporeputr pa6otocuoco6socrr Bcex rpr.rBoAoB rrf,ruKoopAlrHaruoro T-cxasepa (X, Y,
Z, P, EL) AL-49 53 -l- 1 3m- I 3m-V-S :

- upI,r [epeMerqeHr,rr{ rro ocu 0x;

- rlplt [epeMerqeHr.r]r tro ocu 0y;

- rtpu uepeMerqeHnurro ocu}z;
- rlprl BparqeHr{r{ KapeTKr,r 3oHIa B [JrocKocTr{ [oJrrpr,r3arl[[;
- rlpu BparrleHr4[ KapeTKr,r 3oHAa IIo yrJry MecTa.

8.2.2.4 CoeAanaru [p]I IroMoIq]I [epeMbrrrKr.r coeAr.rHurenr ra6er.f, (GxoA aHTeHHbr-3oHAa> r,r

coeAI'IHI{Tenr ra6er.f, (BburoA acrlblTblBaeuoft anrenurr>. B coorBercrBr.rn c gKcrrJryararluogHofi Ao-
KyMeHTaII[eft sa KoM[JIeKc fioAroroBl{rr x pa6ore BeKTopurrfi aHarusarop oJreKTp}rqecKrax qeuefi
ZY A 8 (aalee - auarll{3arop) us cocraBa KoM[JreKca, uepeBecr[r ero B pexlrM nsnaepeuufi MoAyJu
KoMrJIeKcHoro xoe([{ruIl{euTa [epeAatl]I. Ycranosrrb cJreAyroq]re uacrpoftru aHaJrrcaropa:

- troJroca anurnsaor 1 Ao 6 ffrl;
- uupr,rHa rroJrocbr rrpolycxauus I MIrI;
- ypoBeHb Morrluocrr,r BbrxoAHoro xole6asux 0 aE (ruBr).
Ha erpaue aHiIJII{3aropa sa6moAarb pe3ynbrar usuepeuuft qacrorHofi 3aBr{cr{Mocr}r MoAynfl

roe0Q[q[egTa uepeAa.ru. flpu gToM AoJrxHbr orcyrcrBoBarb pe3Kr,re r{3Meueur{fl rroJryqeHuoft xapar-
TepI,ICTI'IKLI, CBrIAereJIbCTByrOqlre O Hey.qoBnerBopr{TeJrbHoM cocrorHr.rfi paAEoqacrorHoro rpaKTa
KOMIIJIEKCA.

8.2.2.5 B cootsetcrBlrll c P3 ycranoBl{rb arrreury TMA 1-6 3 }r3 cocraBa KoMnJreKca n pa6o-
qylo 3oHy cKaHepa. Hacrporrr KoMIIneKc r,r [poBecrr,r r.BMepeHr{f, aM[Jrr{ryAHoft 4uarpanrM6r Ha[paB-
neHHocrr.r anreHubr TMA l-6 3 Ha qacrorax l;3 u 6 lfq.

8.2.2.6 Pesylrtaru [oBepKI4 cu]ITarb IloJloxlrreJrbubrMr{, ecJrr,r rrxr}rKoopA}rHarHuft T-cranep
(X, Y, Z,P,EL) AL-4953-l-13m-l3m-V-S o6ecueqrlBaer repeMerqeHue aHreHHhr-3oHAa uo ocru 0x,
0y, 02, B rrJlocKocru IloJlf,pl{3arrr4vt u rlo yrny Mecra, Ha 9Kpilre arrirJr]Baropa na6ruo4aerc, peyJrbrar
rsuepeuuft qactotuofi 3aBlrcl{Mocr}I MoAyirf, xoe(pSuqueuTa uepega.ryr 6es peKr,rx r,rslreuenufi, KoM-
uJIeKc o6ecues[naer ]BMepeHI{, aMrlJr}rryAHbD( Ar{arprMM HarrpaBJreHHocrH, a raKxe orcyrcrByer
uporpaMMHafl uJIu amlapaTHiur cl4rHilnr{3arl}u o Her.rc[paBHocTf,x KoMrIJIeKCa.

B uporunuoM cJryqae pe3yJlbrarbl [oBepKr,r cqr.rrarb orpurlareJrbHbmu u [ocJre4yrorq]re oue-
pa\uu uoBepKr.r He rrpoBoAlrrb, KoM[Jrerc 6paryercfl r,r [oAnexr,rr peMoHTy.



8.3 OupeaeJrelr[e MerpoJror[qecrnx xapaKTepllcrlrK

8.3.1 Onpeqe.rrenue norpemnocrrr nsuepenufi aMnnHTyAHoro pacrpeAeJleHrrfl

sJreKTpoMarrrrrrHoro rroJrfl n a6co;rroruofi norpellrHocrrl rr3MepeHrrfi Qaronoro pacflpeAeJrenrrfl

SJreKTpOMarHIrTHOrO TIOJIfl

8.3.1.1 llorpeunocrb rBMepeuufi auunr{TyAHoro pacllpeAeneH}rr sJIeKTpoMaErI{THoro rIoJL

6 n, AB, orpeAenllrr no $oprr,rylarra (1) - (a):

6e=Zotg(+rsr),
$ +lo nl*le *ln=;@'
9t

Jl

o, =ry Kos,o,

S:c=W*

(l)

(2)

(3)

(4)

rge 0n - rlorpe[Irocrr uauePenufi

3aTOpoM !r3 cocraBa KoM[JIeKCa;

MoAynt KoMtIJIeKcHoro rosip([]rql{euTa [epeAall]I amurw-

0or- torperrruocrL usrraepeuufi, o6ycloueHHiul He[AeaJIbHoft uonxpusaq[oHHofi pasersxofi

aHTeHH-3OH.{OB I{3 COCTaBa KOM[neKCa;

S - cpegnee KBaAparr{qecKoe orKJroHeHr.re pe3yJlbraroB LrMepenuft auum'IryAHoro pacupeAe-

JIEHilfl;
A - pesynrrar I{3Mepenrafi auuluryAuoro pacflpeAeJleuufl;

A - cpeAtee apr(prraerlrqecKoe pe3yJrbraroB IBMepeHI{fi auunury.UHoro pac[peAeneHl'Irl;

t - roesQuqlregr CrrroAesra AJrf, 3aAaHuoro qI{cJIa peaJII{3aII}Ifi usuepeuufi auururyAnoro

pacrpeAeJleHl,Ifl.

A6comornfo fiotpetuHocrL usrraepeuufi Qaaonoro pacrpeAeJleHl,Is g[eKTpoMarHI{THoro [oJIt

A, rpaAyc, oupeAewlTb rlo Qoprvrylar,r (5) - (8):

(s)

(6)

(7)

03r+0zrr+03,
J

so+

sr=
i@,
j=r (8)

m-7

rge 0*r - rrorperrrHocrb r.r3Mepeuuft Qasrr KoMuJIeKcHoro roelpQuqueHTa repeAaql{ BeKTop-

H6rM aHaJII.I3aropoM Ileuefi [I3 cocraBa KoMrIJIeKca, pag;

0rr- norpertrHocrL nsuepeuufi Qaarr, o6ycnoueHuilI HerorfiIocrblo [o3]Iq]IoHI'IpoBaHI'L aH-

TeHHbI-3OHAa B rlnocKocrlr cKarrupoBarlllJl, paA;

dr, - uorperrrHocrb r,r:rrlepennft t[assr, o6ycroueHHarl cnfraftnrruu neperu6aruu paAuoqa-

oToTHOTO TpaxTa KoMrIJIeKCa, paA;

7
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Se - cpeAnee KBaApar[qecKoe orKJroHeH]re pe3ynbraroB r,r3MepeHnft Qarororo paclpeAeJreHurr,
paA;

e - pe3yJrbrar lr3Mepeuufi (pasonoro pacupeAerreHr{fl, paA;

g - cpemee apulprr,rerllqecxoe 3Haqeur.re pe3yJrbraroB r.r3Mepennft Qasonoro pacrpeA erreutrfi.,

paA'

florpemuocrb I,I3Mepeunfi auurrrryAHoro paclpeAeJreur,r.f, 3neKTpoMaruuruoro [oJu r.r rro-
rpemuocrr usruepeuufi Qasoaoro pacupeAeJreu[.f, sneKTpoMarn[Tuoro rroJu oflpeAeJrr,rrb rrpu oruocr{-
reJlbHbx ypoBuflx ttMrlJrl,rryAHoro pac[peAeJreHr,r, or M]ruyc 10 ao Muuyc 50 aB c r,rHTepBanou l0 aE.
,{uuauuuecxuit Auarta3ou r{3Mepennft aM[nETyAHoro pacrrpe4eilelails uprr groM AoJrxeH cocraBJrflTb
He Meuee 60 AE. fIoA AaualtuqecKl,IM ArIa[asoHoM rrsMepeuuff auunraryAHoro pacupeAeJren]r, rroHr{-
Marb orHoIIreHlIe MaKcllMarrbHoro ypoBH.[ rlMIIJrHTy.(Horo paclpeAeJreHr{fl K cpeAHeMy ypoBHro [BMe-
preMbrx paAr{ouryMoB.

Ilorpeunocrb I{3Mepesufi auurr,rryruoro pac[pe.qeneur{tr gJreKTpoMarnr{Tuoro rroJrr ra no-
rpeuuocrb I,Istuepeuufi Qaeoaoro pac[peAeneHr,r.f, gJreKTpoMarHr.rrHoro rrors olpeAeJrr,rrb Ha rracrorax
l;3 u 6lfq.

Ha qacrorax 1 u 3 ffq orpaHrrrgrrcr ([opuynair,rn (9) u (10):

6 e = _2ols(r + lar, | 
+le 

^rl) 
;

A, = 141,1
7t

0j,+0]r+0|,

(e)

(10)

rlactnrte cocraBJIrIIouIHe llorperllHocrr,r usuepeuuft (claraeuue B BbrpaxeHr,rflx (2), (3), (6),
(7)) onpeleJrr{rb rro cneAyroqrM MeroAr{KilM.

8.3.1.2 florpeuruocrb H3Mepeuuft tr,to4ynx KoMuJreKcHoro rosQSurlueHra rrepeAarrr BeKrop-
HbItrl arraJll,I3aropoM qeueft I{3 cocraBa KoMuneKca olpeAenuTb rrptr rroMorq[ arreHroaropa Agilent
84908M.

B usueputelrnrui TpaKT KoMuJIeKca BHecrlr arreuroarop ritKr,rM o6pasou, .rro6H oH coeAlruflJr
pa3beMbl paA[oqacrorHbD( ra6ereft Ars uoAxJtroqeHr{, ficrrbrrhrBaeuoft asreuubr r,r aHTeHHbr-3oHAa.
Ocra6neuue arreuroaropa ycrauonurr paanrna 0 48.

flponectz IIoJrHyIo AByxrlopronyro rarr6poBKy BeKTopHoro anaJrlrcaropa qeuefi r{3 cocraBa
KoMrIJIeKca B KoMIIJIeKTe c IIITaTHLMT,I paAlloqacrorHbmu ra6elrull [I arreHroaropoM B Arra[a3oHe
qacror ot 1 Ao 3 flq B coorBercrBlll{ c rexgr,rqecKofi 4oxyrvreutaquefi Ha Hero.

YcranoeI,rrb cJreAyroque uacrpofi Kr{ BeKTopnoro aHarrr.r3aropa qeneft :

- rroJroca aHairlr3a or I .qo 3 lfq;
- mlrpr{Ha rroJrocbr rporycKarrns 500 fq;
- pexl{M rauepeuufi MoAynfl KoMIIJIeKcHoro rosSQ}Iq[IeHTa uepe4a.ru S2l;
- KoJruqecrBo roqer 3601.
Ees noAa.M MoIrIHocrI{ c uopra reHeparopa BeKTopuoro arraJrr.r3aropa qeuefi upoBecrrr r,r3Me-

peHLL MoAyrL KoMlrrreKcHoro roe(f(fuuueHra nepeAaqr lrrrf f,rl, oE. 3aQnxcrapoBarb Bepxuroro !pa-It-
uuqy ArIX mrya N, lE.

Ynenuq[sa, Molrluocrb cr{rHaJra c [opra reHeparopa anarr]Baropa, saQarcrnpoBarb onopurrft

ypoBeHb, rrplr Koroporra o6ecue.urBaercq ycnoBr.re ltrr.r f, )l>N *oo), rs.tt
I,Islaen.f,s ocla6renne arreHroaropa or 0 ao 50 AE c ruarorrr 10 aB, [poBecrr,r r.r3MepeHr,rr Mo-

AyJIr KoMrneKcHoro roeQQruIueHra rrepe.qaqu.
florpernnocrb H3Mepeuuft rrrogyrx KoM[JreKcHoro ros([Qr{rl}reHTa [epe,(aq]r sa xax,qofi tracro-

ref,, yrasannofi s u. 8.3.1.1, paccqlrrarb KaK pa3uocrb (n rorapr$MuqecKrrx eArnuqax) Mexry Ir3-

MepeHHbrM 3Haqe'r.reM MoAyrur xoeo(br.rqr.reHra repeA u*rlrrr17,)1, os,, AeficrnurerrbHhrM 3HaqeHr.r-t.t
erra ocna6neHufl arreHronopaL(f,), gE, 3a[[caHHLrM B ero rexHr,rqecxofi AoKWeHTarIuu (cnugetelr-
crBe o uonepre), no Qoprrtyne (11):

8



(l 1)

3a uorpeuHocrb 0n Ntt Kaxroro HoMr.rHilJra ocna6renu{, coorBercrByroulero orlrocr{TeJlb-

HoMy ypoBHIo aMIIJIlrryAHoro pac[peAeJreHr,r.f, gJreKTpoMarH]rrHoro [oJr.r{ M, upunxrb MaKcr.rMaJrbHoe

3HaqeHI,Ie norpellrHocrl,I Ll3MepeuwEt 0n(f,)cootnercrByrouero HoM]rurrJra ocla6nenus arreHroaropa

B ycraHoBnesnofi noJroce qacror s ruHefiHona uacmra6e (12):
( ttY'ul)

off' =rn*ltoT i. (t2)A'\tl
AnarorFIHbIe LI3MepeHLrs,u pacqerbr Bbr[oJrHr,rrb B Ar,raflil]oHe qacror or 3 Ao 6 ffq.
Pesymraru roBepKr,r 3a[ucarb nta1nwly 4.

8.3.1.3 florpeunocrb r.BMepeuuir, o6ycnoareHHyro Her,rAearrbuofi uorxpnsaqlrouuofi pa:]Br3-

rofi anrenH-3oHAoB Ir3 cocraBa KoMrrneKca, o[peAeJI[ITb tto Qopuyre (13):

0 tz = (1 + 100'1MP )' -l , (1 3)

t4e Krrp- Mr,rur,rMirJmsrrft ypoBeHB KpoccrroJrrpr.Barl[oHHoft pasnrsru arrreHH-3oHAoB r,r3 cocraBa KoM-

rrJreKca, flpr,ru]rMaeMrul p aaurura MHHyc 20 lE.
8.3.1.4 florpeunocrL lrcMepennft (parrr KoMrJreKcuoro roe(fQuqlreHra repe,qa(M BeKropHbrM

auilrr.r3aroporrt ueneft lrs cocraBa KoMlJreKca o[peAen]rrb c rroMorqbro na6opa rtaep roeQr[uqueHToB
rrepeAaqr.r rr orpaKeHrs 850564 rr arreHroaropa Agilent 84908M.

B usnaepatenrnrrfi TpaKT KoMrureKca BHecrH arreHroarop r.r Mepy Qasonoro c,qBlrra r,r3 cocraBa
ua6opa 85056A raKr.rM o6pasou, .rro6rr our{ coeAauf,Jrrr prcbeMbr paAuorracrorHbx ra6erefi Anf, rIoA-

Krroqeur.rf, r{c[brrhrBaeuofi anreuubr r.r aHTeHHbr-3oH,qa. Ocra6nenue arreuloaropa ycraHoB]ITb paB-

nrur,t 0,q8.
flponecrr rroJrHyro AByx[opronyro raru6poBKy arraJrr{3aropa I{3 cocraBa KoM[neKca B KoM-

[JreKTe c mrarHblMr,r pa,ryIouacrorubuu xa6ermau, arreuloaropoM I{ rr,repofi B AI,IarIa3oHe.racror ot 1

ao 3 ffq B coorBercrBllu c rexnl.IqecKofi 4orylteumquefi Ha Hero.

Llzuoass ocna6neHrae arreHroaropa or 0 ao 50 AE c marou 10 aB, upoBecrfl u3Mepeul,lf, (paarr

KoMlJreKcHoro roeQip[qr{eura uepeAaqr.r rprr cJreAylolqux Hacrpofirax BeKropHoro auaJll{3aropa qe-

uefi:
- rroJroca anutwsaor 1 Ao 3 lfq;
- mrpr,rHa roJlocbl rpouycKaHus 500Iq;
- ypoBeHb MolqHocrrl BbD(orgoro xole6aurs 0lB (uBt);
- pexuM u:ruepeuuft Sasrr KoMrlneKcuoro xos(pQHIII{eHra uepe4a'rz 521;
- Kolr.rqecrBo roqeK 3601.
florpeunocrb lrrMepenuft Qasu KoMrneKcuoro xoe([QHrI[IeHra repeAaqLt ua raxAoft qacro-

re f,, yraaauuofi n u. 8.3.1.1, paccvurarb KaK pililHocrb Mexry r3MepeHHbIM 3HatIeH[eM (fasu ros(p-

(fnquenm uepeAarrr arg(Sl2(f,)), paa, r AefictsrrerrbHbrM 3HaseulreM ycraIIoBJIeHHoro ([asonoro

cABr{ra ueprr<D(D( .f,),pq,3a[ucaHubrM B ero rexHr{.recroft AoKWeHTarIuu (14):

(14)

9

on (f,)= 
lmrU! - 

L(f,) ,

Ta6nuqa 4 - Pesynrrarbl oueuKr rorpeuHocrr.r usuepenufi MoAym KoMrrJreKcHoro ros(p(puulreHra
TII,I H3 COCTABA KOMIIJIEKCA

Ocna6neHue
arreHroaropa L, gE

Ourocutemnrrft ypoBeHb

aMrrnr{TyAHoro pacupe4eJreur,r{ M, lB
florpemnoctr usnaepeuufi

on,AB
l0 -10
20 -20
30 -30

40 -40
50 -50

eff) U) = arg(st2(.ft)) -@(*) (f,) ,



3a uorperuuocrb 0*, Lm KtuKAoro HoMr.ruarra orHocLITeJILHoro ypoBut Qaroaoro pacflpeAeJle-

HU,. gneKTpOMarHr{TIIOTO IIOJr' [p]IHrTb MaKcI{MaJILHOe 3HatleHue IIorpeIIIHocTu ustrtepeuufi

eff)lf,lcoorBercrByrorqero HoMr.rnala ocna6JreHrr.rr arreHloaropa B ycrarlonlennofi rloJloce qacror

(1 5):

o#'=**{d;i'U)}. (ls)

Ilporecru auaJroruurbre r{3Mepenufl.upacqerbl AJIfl rIoJIocBI qacror ot 3 Ao 6lfq.
Pesyurrarrr rIoBepKlI 3afiL4carb n m6nuqy 5.

Ta6nuqa 5 - Pesymrarbr orIeHK[ rrorpeuHocrl{ usuepeurfi (parrr KoMIIJIeKcHoro xosi[Quq]IeHra rle-

KOMIIJIEKCA

8.3.1.5 florperunocrb rBMepenufi (pasu, o6ycnonneHHylo HerorlHocrblo IIo3I'IUuoHI'IpoBaHI'It

aHTeHHbr-3oHAa B rrJrocKocrlr cKaur.rpoBaH[.f,, onpeAeJruTb c rroMolqblo c]IcreMbl nasepuofi KoopAI{-

HarHo-rl3MepllrerlbHo fi Leica AT40 1 .

floAroros[Tb KoMuJreKc K rrcMepeur{ro xapaKTepl{crl{K tlIITeHn n 6rmxareft soue B coorBer-

cmuu c P3.
IloArorosrrb cr,rcreMy JrmepHyro KoopArIHarHo-I,I3MepI{reJIbHyIo Leica AT40l K IEMepeH}rIo B

coorBercrBl{I.I c 3KcuJIyaraIIHoHHoft 4oryrr'reuraquefi Ha Hee.

Onru.recKr,rfi orpaxareJrr r43 cocraBa cr.IcreMbl lasepnofi KoopAI.IHarHo-I{3MepI'ITeEuofi Leica

AT40l 3aKpelr{TL Ha arrreHHy-3oHA, ycraHoBJreHHyro Ha cKaHepe I,I3 cocraBa KoMIIJIeKCa, B COOTBeT-

crBr,M co cxeMofi, [pI,IBeAeHHofi na plIcynre 1.

1-asrenna-3ogA;2-ouru.recrufiorpaxareJlb;3-ctcteuaLeicaAT40l;4-crauep
Prcynor 1 - Cxerr,ra usuepenuft xapaKrepllcrl{K [o3]IquoE[IpoBaHLI.f, cKaHepa

C uouorqrrc flporpaMMbr pfrHoro yrrpaBneHl{f, craHepor.a (puc. 2) n cootnercrByloueft sKnaA-

Ke [polp4MMHoro [poAyKTa An ]r3Meperufi e 6rmxnefi soue <FrequencyMeas> uepeMecr[Tb arITeH-

ny-.ira u rpaftuee qeHTpaJrbHoe JreBoe roJloxeHl{e. 3at[urcupoBarE uoKa3aurfl Leica AT401.

arranrI3aTO r{3 cocraBa

Ocra6neuue
arreHroaropa L,4B

Otsocutelrsrtfi ypoBeHb

nMrrJrr,rryAHoro paclpeAeneHru M, lE
florperuuocu ttsuepenufi

0*r,rpuyc
10 -10

20 -20

30 -30

40 -40

50 -50
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Plrcynox 2 - Menro uporpaMMhl Aff pfruoro yrrpaBJrenlrrr ABr,rxeHr{eM cxanepa

flepeueqaa aHTeHHy-3oH.q c ycraHoBJreHHrM orrrr,rqecKlrM orporareneM BAoJrb oclr 0x n npe-
AeJIax pa6oueft 3oHbI cKaHepa c uarou ),^,rf 2 , tge ),^,, - M[IHr{MaJIbHarr AJII{Ha BoJrHEr, coorBercrBy-
rcqa, nepxuefi rpaHl,Iue AI,IarIiBoHa pa6o.uax qacror KoM[JreKca, 4o cpa6arrmaH[, Mexaur{qecKoro
orpaHuql,ITenr, Qr,IrcupoBarb uoKa3aHus cr,rcreMbr nasepuofi KoopAr,rHarHo-H3Mepr,rrelruofi Leica
AT40l.

C uouorquo rporpaMMbl pflHoro yrpaBJreur.r.rr cKaHepou (pzcyror 2) B coorBercrnyrorqefi
BKJIaAKe [porpitMMHoro rpoAyKTa ilfifr usuepeuufi n 6nurcreft soHe (NFMeas)) [epeMecrrarb aureH-
Hy-3oHA n rpafiuee qeHTpaJIbHoe HI{xHee [oJroxeHrre. 3aQuxcupoBarb rroKiBaHr4r Leica AT401.

fleperraeqar aHTeHHy-3oHA c ycraHoBJreurbrM ouruqecKuM orpuDKareJreM B,qoirb ocu 0y n upe-
AeJIix pa6oueft 3oHhI cKauepa c maroM 1^,^12, go cpa6ammaHr,rfi MexaHuqecKoro otpaHuqlrreJur,

$urcuponatb [oKa3aHI,L crcreMbr nasepuoft KoopAr{HarHo-r{3Mep}rrelrnoft Leica AT401.
Paccqr'Irarr florpellrHocrb rlo3l,IquoHr{poBaHr,r, aHTeHHhr-3oHAa KaK pa3Hocrb MexAy Koop,qr,r-

HartlMI'I Beprl{KaJlbnofi unocrocrl{ u3Mepenrnfi cucreMbr na3epnoft xoopAr{HarHo-r{3Mepurenruofi
Leica AT40l u I,I3MepeHHbIMI{ KoopAr{HaraMr{ rroJroxeHr,r, aHreHHbr-3oHAa M,M.

Ilorperunocrb H3Mepenuft $asu trp(f,), p4A, o6ycnoBJreurryro Herorrrocrbro rro3r{q}rour,rpo-

BaIJxf' aHTeHHbI-3OHAa B TIJIOCKOCTLT CKaHlIpOBaHfit, I.JI[. Ka)I(AOTO HOMlrHtrJIa qacrorbr, yKaBaHHoro B II.
8.3.1.1, oueHlrrb uo (popruyne (16):

tq(f,)= k'M , (16)

rle k = 2rl1 - BoJrHoBoe wclo, 1/u;

), - rnulaa BoJrHbr, coorBercrByrorqa, qacroraM, yKa3aHHbrM n u. 5.1.1, u.
3a uorpemuocrb ttstrrepeHafi Qasrr 0*, Nu KaxAoro HoMr{Harra qacrorbr, yKa3arrHoro B rr.

8.3.1.1, [pl{Hrrb cpeAuee KBaAparl,IqecKoe 3uaqeH[e florperrruocrr{, onpeAeJreuuoe uo Qoprrayue (17):

(17)

r,qe M - qlrcro roqeK, B KoropLD( IlpoBoAr.rJrr,rcr u3MepeHr4, [pocrpaHcrBeuHoro [oJroxeHr{fl aHTeH-
Hbr-3oHAa.

Pasrueprt pa6o.refi o6racru cKaHI,IpoBaHlrr uo ocmr 0x n 0y paccw,rrarb KaK pa3Hocrb Mex,qy
rloKa3aHr{rMu cl{creMbr na3epHofi xoop,uruarHo-}rsMepntenruoft Leica AT401 B MoMeHT cpaOarrrna-
HI'IS MeXaHHTIeCKOTO OrpaHI{tMTenr cKaHepa u ee noKa3iul}IrrMr{ upu ycraHoBKe arrreHHbr-3oHAa B
rpaftuue [oJroxeHr{s.

8.3.1.6 florpeunocrb Ir3Mepeuufi Qasrt, o6ycroueuHyro cryrafturnau neperu6arrav paAaoqa-
crorHoro rpaKTa KoMrlneKca o[peAeJrr.rrb c [oMorqrrc ua6opa Mepbr orprDKeHr{r u3 cocraBa Mep Ko-
e([SuqueHroB repeAatu ]r orprDKeHns 850564.

B usuepurenrnrrfi TpaKT KoM[JreKca Buecrr,r Mepy orpaxenrrr raKr{M o6pasou, qro6rr oH 3a-
MbIKarI coeAfiHl{Terb paArroqacrorHoro xa6ens.qns rtoAKrroqeHrlfl aHTeHHbr-3oHAa.

flporectu oAHo[oproryro xanu6poBry aHulnr.r3aropa r{3 cocraBa KoM[JreKca B Arrarra3oHe rra-
cror or I ao 3 ffq n coorBercrBrrll c rexHlr.recxoft AoKWeHTarIueft na uero.

l1
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flponecru r43Mepeur.r, Qaarr KoMrJrercHoro rosQr[t,tu]Ieura orptDrellu, upl{ cJleAyloq[x
nacrpoft rax auaJlu3aropa:

- rroJroca anutusaot 1 to 3 ffq;
- ullp]IHa [oJIocbI rlpo[ycKaHns 500 fq;
- ypoBeHB MorqHocrl{ Bbrxo.uloro rone6auu.s MI{Hyc 10 aE (rraBr);

- pexr.rM usuepeunft Qaarr KoMrrJreKcuoro xoeQ$uqreuTa orpaxennr S1l.
C uoruorqrrc rporpaMMbr pyrrHoro y[paBJreHus cKauepou (pucynox 2) B coorBerctnytoqefi

BKJTaA(9 [porpaMMHoro [poAyKTa Nrs, usuepeuufi n 6nuxneft gone <NFMeasD uepeMecrl{Tb arITeH-

Hy-3oHA r rpafiuee HLIxHee rIoJIoxeHI{e.

flepeuerqar aHTeHHy-3oHA c ycraHoBJreHHbM ourllqecKuM orpDKareJIeM BAoJIb ocu xOy r
rrpeAeJrax pa6ouefi 3oHbr cKanepa c uaroM 20 cv., ([urcuponatb IroKa3aH]Lt{ aHaJII,I3aropa.

3a oqenry [orperrruocrr{ r{3Mepeuaft Qarrt, o6ycnonueruylo clyrafturntr ueperu6aMl( pa-

Ar{orracToTHoro TpaKTa KoMIrJreKCa, Upr,IHrTb pa3HocTb Mex,(y MaKcI{MaIIbHbIM }I MI{HI'IMUIJIbHbM 3Ha-

qeHr,reM tr3Mepeuuofi <[aarr KoM[JreKcHoro roe$Q]Iql{eHra orptD(eHI,IrI Ha rlacrore 6 ffq.
8.3.1.7 Oqenry cpeAnero KBa,Apar[qecKoro orKroHeullfl pe3yJlbraroB I{3Mepeuufi attnntryk

Horo r{ Saronoro pac[peAenenufi (AOP) npoaogr,rrr MeroAoM IIprMbD( usuepeuufi c MHoroKparHbIMI'I

na6ryoAenusMr,r pac[peAeJreHu, rroJrs, (popnaupyerr,roro Ha IrJrocKocrl{ cKaHI,IpoBarIIlfl antennofi

TMA l-6 3 ug cocraBa KoMIIJIeKca.

Agrenuy TMA 1-6 3 ycraHoBr.rrb Ha o[opuo-roBoporHoe ycrpoftcrBo B rIoJIoxeHI{e, coorBer-

crByroqee Beprr{KrrJrbuoft uonrpu3a\ytyr, TaTGIM o6pasou, .ITo6rt IIJIocKocrb pacrpblBa 6rua uapal-

JIeJrbHa IJIOCKOCT]I CKaHI{pOBarrruI.

I4cuolrsyx pexlrM pfruoro ulru AficranrllroHHoro ylpaBJIeHI{, cKauepa, ycraHoBI'ITb aHTeHHy-

3oHA coocgo c aHTeHHoft TMA 1-6 3 s rroJloxeHl{e, coorBercrByloqee Bepr}IKaJlbnoft uorrpfisal\\rrl
PaccrosHr,re MexAy pacKpbrBaMr,r aHTeHHbI TMA l-6 3 rI aHreHHbI-3oHAa ycraHoBl{Tb paBHbM

B lpe,qeJrax 3],, rAe ], - uaxcurr,taJlbHtur AItilHa BoJIHrI I{3Mep.fleMoro rroAA[ruua3oHa tlacror.

3auycrutr [porpaMMy usuepeuufi B rlacrorHofi o6racru.
B cooreercrBr{u c P3 na KoMrrJreKc ycrarroBl,ITb Ironocy qacror aHaJl[3aropa or 3 lo 6 ffq,

u1apuHy [oJrocbr upouycKaH[s 100 fil, ruar uepecrpofiKl{ tro qacrore I ffq, ypoBeHb MoIrIHocrI{ BhI-

xo,u{oro cl{rHarla agarll{3aropa 0 aE (uBr).

,{anee ycraHoBl{Tb cJIeAyIoIqHe nacrpofirrn :

- umr cKarIupoBaHI{.,I - He 6orce}'12;
- pexl{M cKtultlpoBaulds - HelpepblBuoe cKaHI'IpoBaH[e 6es peBepca;

- [onttp[3allurl I,I3Mep.f, euofi anrenHrl - BeprI'IKaJIbHtuI ;

- IIon pI,I3aq]Is 3oHAa - BepTI{KtUIbHafl;

- pulilMepbl o6lacru cKaHI,IpoBaHHfl.He MeHee 2100 x 3100 rrtu.

Haxaru KHorKy (HATIATb I43MEPEHI4II >>.

I,Iaueputr AOP ne MeHee 7 paz c HHTepBarroM He Meuee 5 uus (Aanee ro reKcry - pe3yJlbrarbl

usuepenufi AOP, IIoJrfIeHHbIe B xoAe oAHorO cKaHI,IpoBaH :afl., - peufii3allr,rf,).

3anyctnrr uporpaMMy pacqera xapaKTepl{cruK arrreHu rlo AaTIHrIM s 6ruxHeM [oJIe

nfcalc.exe, BxoArrqyro B KoM[JreKT rrocrzrBKr{ KoM[JIeKca. Ha .racrore 6 lfq paccq]rrarb aMIIJII'ITyA-

uste A, u Qasorrre g j pactpe.qeJreur{r, a raKxe cpeAHee KBaAparl,IqecKoe orKJIoHeHrIe pe3yJlbraroB

usuepeunfi aMuJrlrryAHoro u lparonoro pacrpeAeJrenafi uo (poprrtynau (a) u (8).

8.3.1.8 Pesylrrarrr rroBepKr{ cwrrarb [oJroxr{TeirbHBM[, ecrH 3HaqeHI,IrI IIorpeIIIHocrE I{3Me-

penufi aMrrJllrryIHoro pacflpeAeneHu, gJreKTpoMarHlITHoro rloJu upfi A]IHilM]IqecKoM ,ql{a[a3oHe I{3-

uepeuufi aMrrJrlrryAHoro pac[peAeneHr,rr He MeHee 60 AB I,I Kpoccrlonf,pll3all]ronuofi pasrr3Ke aHTeH-

Hbr-3og.ua He MeHee 20 lB HrtxoA.[Tc, B cJreAylouux rrpeAeJlax An orHoc]ITeJIbHbx yporuefi aMrrJIIl-

ryAHoro pacupeAen eH'fis':
_l0.u' +0,3 aB;

-20 t8 +0,3 aE;

-30 aB +0,5 lB;
40 aE +0,8 4E;

-50 aB *1,4 48,

a 3HaqeHr.r.f, a6conrornoft uorpeuuocrr{ HgMepeuuft Sasonoro pac[peAeneHllfl sneKTpoMarHI'ITHoro
t2



troJr.ll trpI,t Ar{HilMr,rqecKoM Ar{arra3oue r,BMepeur{fi aMTIJI}ITyAHoro pacupeAeJleul,Iff He Mexee 60 rE
HaxoA.,rTc.f, B cJreAyroulrx flpeAenax upfi orHocr{TeJrbHoM ypoBHe aMUJI}rryAHoro pacllpeAeJleHfis.:

-10 aE
-20 t8
-30 rE
-40 AB

-50 aE

Fs(u,v) =

*30;
*4ol'
*4o;
*6o;
+12o.

B nporunuoM cJrfrae pe3yJrbrarBr rroBepK[r cq]rrarr orpr{rIareJIEHrMI{ }I rrocJleAylolque orre-

parufi [oBepKr{ He IIpoBoAI,ITb, KoMrIJIexc 6paryercs u [oAnexI,IT peMoHTy.

8.3.2 OupeAeJreHlre rrorpemuocrrr rrgMepenuft ornocrlTeJrbHbrx yporneft aMrrJrrrryAnblx

ArrarpaMM HanpaBJreHnocrrr u a6co;rrcruofi rrorpertrHocrlr rr3Mepenufi Qaronrx AI{arpaMM
HaIIpaBJreHHocTlr

8.3.2.1Oupegeleuue rrorperuHocru usrrrepenufi orHoc[ITeJIbHBx ypoauefi aMuJII,ITyIHbrx AI,Ia'

rpaMM HurrrpaBJreHHocrr{ (A[H) u Qasonrx AI{arpaMM HarpaBJIeHHocrI{ (OAI{) ocyulecrBrrrb Mero-

AoM MareMarr{qecKoro MoAeJrr{poBanrrs c freroM pe3ynbraroB, [oJIfIeHHbrx B n. 8.3.1 Hacrorlqero

AOKWeHTa, [yTeM CpaBHerrr,rfl HeBo3MyrqeHHbx aMIIJI]ITyAHbX AI{arpaMM HaIIpaBJIeHHOCTII, O[peAe-

JreHHbx AJr.fl aHTeHH c paBuoMepurnr crau(pasubrM pacnpeAeneHl,IeM roKoB Ha aueprype, I,I Tex xe Aua-

rpaMM HarrpaBJreHuocrr{, Ho c f{eroM florperrruocrr{ r,r3Mepeurfi auururyAHoro u (lasonoro pacflpe-

Aeneuufi (AOP).
8.3.2.2 HenosuyuexHyro Ar{arpaMMy HarrpaBneuHocr}r oqeHI{TL cJIeAyIoIqHu o6parona.

Pasuepsr rrJrocKocrr{ cKaH}rpoBauux au6patb I,I3 Kp}rrepus MaKcI{MtlIrEHoro ceKTopa yrnoB

BoccraHaBJrunaeuofi ,{H, pannoro *65o, uo Qoprvrynau (1 8):

Lx =a+2R'tg0,
Ly =b+2R'tg9, (1 8)

rle Lx,Ir- pasrraepbr nJrocKocrlr cKaHHpoBaH[s B coorBercrBylolllux rlJlocKocrflx, M;

a, b - prcMepbr pacKpbrBa B coorBercrByrcrqux uJlocKocrrx, M, a,b > 51 , rle ), - AJII,IHa BoJIHrI, co-

orBercrBylol[as qacrotau 1; 3 u 6 ffq;
R - uauepureJlruoe paccrof,Hllo, ,l? : 3 ), ,u;
@:2,97 pal,.

Hureprar AlrcKper[I3aquu err6parb paBHbIM 0,5 1^* .

,ftx uacroru I ffq uepectrrrrarr AOP B pacKpbrBe aHTeHHbI n A(DP Ha rJIocKocrI,I cKaHlrpo-

Banr.rr uo $oprr,ryne (19):

Ir-,r-,I
J(xr,yr)=lIIl

["+ r=o[

Ao( x, y ) exp[ j ( po( x, y DJ

(*-*r)'+(y-yr)'+R'
rge J(xr, lz ) - AOP Ha rJIocKocrLI cKaHI.IpoBaHHfl;

(xz, y) - KoopAr,rHarbl Ha uJIocKocrLI cKaHLIpoBaHua,M;

Ao - u,tuturyAa cl.IrHurna (Ao : I B);
go - 6asa crlruarla (go : 0 pad);

N(M )=ltr'r!'l'l- *rro uraroB cKaur.rpoBaHr{f, B KaxAofi ug nrocrocreft, rAe Ax, Ay - uar cra-- \--/ 
lattryl )

Hr,rpoBtulllf, B nnocKocrtt X tt Y, cooreetcrBenHo.
Pacc.rurarr HopMt4poBaHgyro aMlnr{TyAnyro Ar,rarpaMMy Ha[paBneHHocrl{ Lr $aaonyro 4r'ra-

rpaMMy HarpaBrleHHocrl{ uo ([oprrayxau (20) u (21):

ls1 t1*r,y, )lM, (20)

(21)

l-u2

Fr(u,v) = arg[S("/( xr,!))l
ttrae l..l - MoAynb KoMrneKcHoH Ben[quHbl;

l3



5 (...) - oreparop AByMepHoro AllcKperuoro rpeo6pa3oBauufl. @ypre;

MAX - MaKcr,rMirlrbHoe 3Haqgulre aM[Jrr{TyAHoft A}rarpulMMbr HarIpaBJIeHHocrE;

arg - aprryent Qynxquu;
z = sin d.cos g , ! = sin9 .sing - yrnoBble KoopAI{HarbI;

g =1LN , v =1J-14 - yrnoBbre ce*Topa B cr{creMe KoopAHHar HarrpaBrurroqr{x Kocr.rHycoB- -2Lr 2L, '
(u,v), B [peAeJlax Koropbx BoccrarlaBJll{Baerct A}IarpaMMa, pa'g.;,

,0=atecosw, e=*"g(;)
8.3.2.3 ArrrunuryAuyro.qua{paMMy anreHHbr u OIH c fleroM IrorpemuocrLt I.I3MepeHr.rft A<DP

orleHr,rrr cJleAyloIqllrr,r o6pasorr,r.

3Ha.reHu.fl rrorpeugocrr,r r{3Mepegufi anaururyAgoro u Qasoaoro pacfipeAeneuwit Nts. Kax.qoro

oruoc[TeJrbHoro ypoBH, rurrJrr.rryAHoro pac[peAeJleHl{t M saAanarb [porpaMMHo c yrreroM oIIeHKI,I

rorperuHocrl{ }I3Mepeurafi AOP, rorryueHHbD( r u. 8.3 . 1 , uo ([opuyl av (22) u (23):

6A = Norm(0,o2 e),

A,g -- Norm(O,o', ),

(22)

(23)

rAe Norm - reHeparop clyrafiurx BeJrr.rqlrx, pacupeAeJleHHbx uo HopManbroMy 3aKouy;

o A - cpegmee KBaApar]rrrecKoe orKJroHeur{e pe3yJlbraroB I,I3Mepenufi auunuryAnoro pacrrpeAereulls

tnl
oe=lo2o f2,45;
o, - cpeAuee KBaAparlrqecKoe orKJroHeHr,re pe3ynrTaroB ll3Mepenrft (paronoro pac[peAeJIeHI'L

ot=Lofz,4s.
Pacc.rxrarr aMrrnr,rryAHoe ra $aroBoe pacupeAeJleHl{f, 9MII Ha [JIocKocrI{ cKaHI'IpoBaHI,Is c

freroM IlorperuHocrll I{x usuepeuufi uo Sopuyne (24):

J' (x, y r) = lt (x, y r\(t+ & ) exp(7 (* e(t (* r, y, )) * a e )) .

Analoru.nrrnr o6pasoM rrpoBecrr.r pacqer (Bo3MyIqeHHbD() Nl7 pas. flpu rax,qoft rocneAy-

rcrqefi peaJrlr3arllrr{ Bocupo}r3BoAlrrb HoBbre cryraftuue BeJII{rI}IHrI uo saronarra (21).

8.3.2.4 florpeurnocrb r{3Mepenufi ornocureJlbubx yponnefi A,{H u OAH oqeHl'Irb cJreAylo-

ulr,rrra o6pasorrr.

Cpe4nee KBaAparrqecKoe orKJroueHlre pe3ynbraroB Ll3MepeHufi yponnefi A,{H u @,{H B AByx

DraBHbx cerreur.rflx uptt q:0 n <p='*12 paccqllrarb no (poprvryuau (25) u (26):

(24)

(2s)
k

oFn=Z
,=1

oFa =
ikq,, - F*'r
,=l

k-r
(26)

rle fr- tMcJIo pealusaurft Mo,qeJII,IpoBaufir^, k :7.
Pacc.uararr rorperuuocrb rr3MepeHnfi yponnefi A,{H u OAH uo (popr"ryrw (27) u (28):

5F n =t2o lg(l + 2,45oF n) ;

AF; = tl80 2,45'oFr.
7T

Anaroru.urbre pacqerbr npoBecrlr An HoMI{HtuIoB qacror, yKtBaHHbx B [. 8.3.2.2'

8.3.2.5 Pesylrtaru rroBepKlr clrr,ITarl [oJroxr{TeJrbHbrM}I, ecJI}I 3HaseHl{fl rlorperuHocru I'I3Me-

peuuft orgocr.rreJrbubx yponneft aM[n]rryAubD( AI,IarpulMM Ha[prlBJIeHHocrI.I Ao ypoBHefi (uptl Kpoc-

cnonrplr3arluonnoft pa3B$Ke aHTeHHbr-3oHAa He MeHee 20 lB, A[HaM[qecKoM Auana3oHe I{3MepeH-

Horo aM[Jrr.rryAuoro pac[peAeneHr{, aHTeHHbI He Meuee 60 AE), He rrpeBbllrlaror [peAeJIoB:

(27)

(28)

l-u2 -v2
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_IO AB
_20 AB

-30 aE
40 rB
-50 rB

r,r 3HaqeHr{r a6corrorsofi uorpemuocrr{ r,r3Mepenuft ([asoBbx A]IarpaMM HallpaBreuuoctu (upu
Kpocc[oflsplr3arluoHuofi pasnxsre aHTeHHbr-3oH.qa He MeHee 20 lB, A[HaM[qecKoM A]IarIa3oHe I,I3Me-

peHuoro aMuJrr,rryAHoro pacrrpe4errcHnfl aHreHHbr He Meuee 60 aE) rpu orHocI,ITeJIBHbx ypoBHtx aM-

lJrr,rryAHbrx Ar.ralpzlMM, He rlpeBbrllltuor [peAenoB:

-10 aB

-20 aE

-30 rE
-40 18
-50 rB

(30) u (31):

+0,3 4E;
+0,3.q8;
+0,7 aB;
+l,l aB;
*1,9 48,

t30;
L4o;
t5o;
+l0o;
+18o.

B uporurnoM cJrfrae pe3yJrbrarrr rroBepKr{ cqr.rrarb orp}IqareJIbHbIMrI }r uocneAylolql4e orle-
pauuu [oBepKrr He [poBoAr{Tb, KoM[JIerc 6paxyerct I{ IIoAJIexI4T peMoHTy.

8.3.3 OnpeaeJrenrre norpertrHocrrr rr3Mepenuft rcorQQrqueuTa ycllJreHllfl aHTeIrH

8.3.3.1 florpemHocrb r.BMepenuft roeQ(luquenra ycfifieuufl. orpeAenr.Irb pacqerHblM IryreM

uplr ucrroJrb3oBarruu pe3ynbraroB rr3MepeHllfi, uony.renHbrx B n.8.3.2 nactoslqeft MfI.
florpeunocrb rr3Mepennfi roer[Qmlr{euTa ycunrennfl8,48, paccrmrarb uo Qoprr,ryne (29):

d = tlorg(t *q.r[al * d] a!), Qs)

rle dl - rlorpelllHocrb LBMepenafi A,(H 4o yponneft MLIHyc l0 AB, 6f0,072;
dz - uorpeurHocrb xosr[r[uqueHTa ycrneHr{.f, orruroHnoft autennw,6z:0,12;0,2i 0,41;0,6;
d: - uorpemuocrb 3a cqer paccoulacoBaul{r.

3a uorpemHocrb dr nptan.f,tr MaKcr{MaJrbuoe I{3 AByx 3Harlenuft, pacc.u,ITaHHbD( uo (loprraynarra

^, 
_ (r-l+l'h*lr,l lr.lf _,"'- (,-lr,l'lr -lr,l lr,lf 

L'

o=ffi-,,

lrl=(-1.I I 1{+1

(30)

(3 1)

rAe Is, fu, fK - roer[r[uq[eHTbr orptureHr{, BxoAoB eranonroft, uclrhrrblBaeuoft aHTeHH, Bxo-

Aa aHNWI3ATOpa I{3 COCTaBa KOMIrJreKCa.

Morynr roe(p([uqaeHra orprDreHr{fl cBfl3au c rosSOruI{eHToM ctosqefi BoJrHbI rlo Haupffxe-

Huro (KCBH) coornomeHLlerr,r (32) :

(32)

8.3.3.2 flpu pac.rerax [orpemuocrr.r 3a cqer paccoflracoriarrtrr.3IIarIeHEe KCBH granoHHofi

aHTeHHbI, r,rclonb3yerr,roff upu upoBeAeH]ILI r,I3Mepeuuft, ue Aonxuo [peBbrmart 1,2, rncnrrtrrsaeN,Ioft

aHreHHbr -2,0, KCBH BxoAa BeKTopHoro auam{3aropa r1eneft - 1,2.

8.3.3.3 Pesylrrarrr [oBepKr.r cqr,rrarb [oJroxr{TeJrbubruI4, ecJII{ 3uaqeHus rtorpeuuocrll LI3Me-

peyuit rosQQuqueuTa ycrneulu aHTeHHbr MeroAoM 3aMeuIeHI,Is npu KCBH llcflbrrblBaeuofi antennrt
ne 6olee 2 u uorperuHocrr{ uauepeuufi ros([QuuueHTa ycI,IJIeHI{, sraJloHnofi antennsr,4E:

0,5 aE
0,8 aE
1,5 aB
2,0 EE

+0,7 aE;
+l,0lE;
*1,7 lB;
*2,2 tF..

B nporunuoM cJrfrae pe3yJrbrarbr rroBepKrr crr]rrarb orp]rrlarenbnrlMl,I r.t [ocJIeAyIoIq]Ie o[e-
parlulr [oBepK]I He [poBoAI.ITb, KoMrIJIerc 6paxyercs H TIoAJIexLIT peMoHTy.
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E.3.4 Otrpe[eJrelue rsatrrrona pa6o{f,x qacror

8.3.4.1 Ilpoaepry 4uauatoua pa6om< qacror [poBo.4ErL rro p€yJETaraM oup€aerettr' rlo-

rpeuHocrE r3MepeEl{fi aunmryauoro a $a:oBoro pacapeaeneEBi.

5.3.4,2 Pi:ymuru IIoBep(x cqrlTarL Iroroxtrre]IEIIhIME, eclltr B ,ryarla3oae vactot or I ao

6 ffq :uasem-x norperlluocrlr E3MepeHId aunnury,Eoro u tla:oBoro pactrpe,4eneald He upeBLlrua-

K'T yCTaEOBTeHI[D( 3EaVeaUfi (cu. n.8.3.1). B :rou c.ryvae ,EaIIa3oE rracToT xolmjlel(ca coCTtlB[f,eT

orlao6IIu.
B npoueaov crryqae pgynbrar6l rroaeprtr crlI,lmrb oryrtuare]clrrlMtl E trocne$lory€ o[e-

pa(EE rIoBep(E Ee [rpoBo,ryrTi, xoMlnexc 6pa(yeTcr tr troanex[T peMollTy'

E.3.5 Otrpeaenesne pa3Mepoa pa6oqcfi o6nacru cKaEI|poBaEEs

8.3.5.1 Onpeleneure pa:r'repoa pa6osei o6nacr[ cltarr,rpoBaEr ocyqecrBrrb rlo pery:u'Ta-

laM {3Mepegui, BEIrIolIEeEIrErx B coorBgrcrBua c rI. 8.3.1.5 racrofletr Mn.
8.3.5.2 Perynrmru troBepKl{ crmrar! trono)$'ITelI6EEIMl'1, ecjtrr pa3MepEr paooqei o6nacrE

cKarfipoBumn (oMrure(ca (lnuaa x oncora) ue Meaee 13 x 13 M.

B nporrouov clyqae pByJrETarEr lloBeprur cqt,tTarB orpl'trlare,IElrllMlr It [ocre,4rloqre otte-

paryu floBeprci Ee [poBo,4liITE, (oMrlreKc cparyErct II rlo.[rexlrr peMoEry.

8.3.6 O[peae.reflte celoopa ]T noB BoccranaBnuB&eMrrx [E rplMu HaupaBJre[Eocrll

8.3.6.1 OupeaereEae ce(ropa ).nroB BoccraEaBnlIBaeMED( ,{sarpaMM lra{pulBlre{Hocru ocyqe-
qrB[r6 no peyrrTaraM otrpeAeneElr, flolpeuEosrr rcMePerrrtr rro [.8.3 2.

8,35.2 PeynrraT u uoBepKI ctmraaL [orlor@TeilbHblME u ceKTop ]'rnoB BoccrtlE tBJTtrBaeMoi

aM[,IE,ry,&roi ,&IarpaMMEr EanpaBneqEocTE B a3[M]'IiUCEOi l,l 

'TnOMeCTHOi 

trnOCI(OqT,)( COqIaBJIAEI

or urmyc 65" ao 65i, ec:rli trplr 3a,[illrEbD( r u. 8.3.2 ycaoaam< uolerurpooarua (cexr:opu F:roo @ I
rp) paccwnamar [orpemocrr r4MepeHai orEocIrreEED( ]poBEei AAH Ee trp€BHuasr ysr'uroB-

:reqxbD( s u. 8.3,2 ssaqeurlfi,
B nporrouot'l cJryqae pe3ynlTaru uoBepl<u clllTarr orpl'tqarenlrblMu Il rlocJle.{rloqlle orle_

pa4{n floDepxn He npoBoal{Tr,, (oMrDrerc 6paKyeTc, E rloanexEr peMoEry.

9 O@OPM"IIEHIIE PE3YJIbTATOB IIOBEPKII
9.1 I(oruunexc trpu3naer!, roaHlIM, ecrm a xoae rloBepKri Bce pesyllEmru rroBeprul tronoxr-

TCI6E}IE.
9.2 Pe3yJGaarH tloBep(,r yaocroBep{Iorc, cBEAerer6qrBoM o uoBep(e B coorBErcrBI{E c Ilptr-

(a3oM MrirrEcrepcrBa trpoMrlr[nelflrocu Ir roproorur P@ or 02 aron' 20 I 5 r' Na I I I 5 '

9.3 ECIE IIo p$yr6TaraM troBepKlt KoMrDIeKc rIpE3Eas Eeupllro,@fit' I( rlpLMeEeHI{Io, cBIlIe-

Te,II,cTBooIIoBep(eallHy]I,pyeTc!nBL[llitcblBaeTc,IIBBeqeEI.eoEeIIp[lc'{EocTIIKUpEMeIIeEI{K,B
coorBercrBtrrr 

" 
hpr".uro" Mr*IrsrepcrBa rlpoM,r[ne,EocrE u roproBnu Po or 02 ,'on' 2015 r'

Nq 1815.

Haqarn lr HI4O- I @fyfl (BHI4I'IOTPI4) O.B. Kauurcrufr
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