
YTBEPx(.(Arc
IIepBHi 3aMecr[rsnE reuepaJrbEoro PpeKTopa -

I&MCCTTTEJIE trO

I{ncrPYrqur

Konu;rerc aBToMartr3trPonaunrrfi
tr3MeplrreJrbuo-Bbrrrtr cJrrrre.rrrnufi

TMCA 5.0-10.0 E 061

MeroAnra troBePKIr

165-18-04 Mtr

2018 r.



coAEPXAHI4E

1 BBOAHA-fl rIACTb..... """"""' r
2 OIIEPAUI4I4IIOBEPKI,I......... .'.............'.. r
3 CPEACTBA TIOBEPKI4 ......... ..'..............-- 4

4 TPEEOB AHVlfl,K KBAJII4OI4KAUI,II4 IIOBEPI4TEIEfi.... ......4

5 TPEEOB AHT4fl,EE3OTIACHOCTI4.... ......4

6 YCJIOBI4'I IIOBEPKI4 ,....,......4

7 rroAfoToBKA K IPOBEIEHI4IO IOBEPKI4 .'..... s

s IPOBEAEHI4E IIOBEPKI4....... ................ s

8.3 OnpeaeJIeHI,Ie MerpoJlortEqecKl{x xapaKTepI'IcrI'IK......... '.""""""7
8.3.1 OupeAeJreHr{e [orperrrHocr]r r,r3MepeHnft arranmlryAHoro pac[peAeneHl,Irl sJIeKTpoMarHI'ITHoro

nonr r{ a6colrornoft uorpeunocrr,r rr3Mepenuft (paaonoro pacnpeAelren:afl. sJIeKTpoMarHIiITHoro totts'.7

8.3.2 Oupe4eJreHr.re rorperrrHocrr.r r.r3Mepeuufi ornocuteJlbHbD( yponnefi aMtrJlllryAubrx AI'IarpaMM

HarrpaBnegHocrr.r u a6colloruofi uorpeuuocr[ I,tsuepeuuft (pasonrx ALIalpaMM HarlpaBJleunocrrl..'. 13

8.3.3 OupeAeJreHr{e rorperrruocrr.r r,r3MepeHuil ros(p$uu}IeHTa yculre:avrfr, aHreHH...... ..'.... 15

8.3.4 Oupe.{eJleHile AI,IauiBoHa pa6ouux qacror "."""" 16

8.3.5 OupeaeJIeHLIe pa3MepoB pa6ouefi o6lactu cKaHHpoBaHus'............. .'.""" 16

8.3.6 OupeAeneHlre ceKTopa yrnoB BoccraHaBJII,IBaeMbrx ALIarpaMM HarIpaBJIeHHocrLI ..... 16

9 OOOPMJIEHI4E PE3YJIbTATOB IIOBEPKI4 ....".. 16



I BBOAHAS TIACTb

1.1 Hacrosqa.,r MeroAlrKa rroBepKra (4anee - Mn) ycraHaBJlllBaer MeroAEI LI cpeAcrBa [epBI'Iq-

noft u [epuoA[qecrofi nonepoK KoMrrJreKca aBToMaTI,I3I,IpoBaHHoro I,I3MepLITeJIbHo-BbrrII{cJI}ITeJIbHoro

TMCA 5.0-10.0 B 061, r{3roroBrreHnoro OOO (HlIfI (TPI4M CIIII llsueputelbuble cl{creMbr)),

r. Canxr-Ilerep6ypr, sanoAcxofi Ne 061 (4a-uee - rouulerc).
Ilepnuvuax rroBepKa KoMrrJreKca rrpoBoAI,ITcs. Trpr4 BBo,{e ero B gKcrlnyaralll{Io ll IIocJle

peMoHTa.

flepnoguvecKuur [oBepKa KoMrureKca rrpoBoAI,ITc, B xoAe ero grcflnyara\uu u xpaHeHI'Ir'

1.2 KonauneKc [peAHa3HarreH Anrr r,r3Mepeuufi paguorexHl{qecKl{x xapaKTepI,IcrI,IK aHTeHH.

1.3 llonepra KoMrneKca npoBoAr.rrc.f, He pexe oAHoro pa3a n24 (lsaallarb uerblpe) uecrqa.

2 OTTEPAUIM TIOBEPKU

flprE upone prcHHLT [oBepKr,r KoMrrJreKca AoJIxHbI 6rrm srrnoJIHeHbI oIIepaUI{I{, yKiBaHHbIe B

ra6ruqe l.
Ta6nuqa 1 - Ouepaullll roBepKLI

HauueuoraHlre o[epallu]I Ilynxr MII
Ilpone4euue ouepauufi upz

uepnuuuoft rloBepKe ueplroAr{qecxofi uonepre

1 Bneuruufi ocMorp 8.1 + +

2 Oupo6onanue 8.2 + +

3 Onpe.qeneHlle MerpoJloruqe-
cKr.rx xapaKTeplIcTI{K

8.3 + +

3. I OnpeaeJreHlae norperuHocrll
usuepeuuft aMrnr.rryAuoro pac-

rrpeAeJreHr,rfl gneKTpoMarHHTHO-

ro rroJr.f, t4 a6coruotnoft [o-
rperrrHocrr.r uruepeuufi (pa:ono-

ro pacflpeAelrelJus. sJIeKTpoMar-

TII,ITHOTO IIOJI'

8.3.1 +

3.2 OnpeaeneHl{e uorpeIIIHocrI,I
usuepeuufi orHocI,ITeJIbHbx
yporueft aM[Jr]rryAubrx Lua-

lpaMM u a6comotuofi uorperu-
Hocrr{ ustrrepeuuft $asonrx
.[}IATDAMM

8.3.2

3.3 OupegeJleure uorpellrHocrll
uslrepeuufi roa(f QuqueHra ycll-
IrcIJHI. aHTeHH6I MeTOAOM 3aMe-

IIIEHI,I.'I

8.3.3 +

3.4 Onpe.4eleuue,ql,Iaua3oHa
pa6oqux qacror 8.3.4 +

3.5 Oupeaerreul{e pa3MepoB pa-

6oqefi o6ractu cKaHI{poBaH}Ifl
8.3.5 +

3.6 OnpegeneHl,Ie ceKTopa yrnoB

IlBMep.f,eMblx AI'IaIpaMM HaIIpaB-

JIEHHOCTI{

8.3.6 +



3 CPEACTBA IIOBEPKI,I
3.1 IIpu rpoBeAeHr,rr rroBepKu KoMrJreKca AonxHbI 6rtrr upuueHeHbl cpeAcrBa usuepenufi,

yKa:laHuble a raIilw\e 2.

Ta6nuqa 2 - CpeacrBa I'I3MepeHuit ltts' rIoBepKI{ KoMrneKca

3.2 ,{ouycrcaercfl, }IcloJlb3oBarb aHirnoiltrrHble cpeAcrBa rIoBepK[I, Koropble o6ecne'{at }I3Me-

peHr,rfl coorBercrByloq[x [apaMerpon c rpe6yerraofi to'rHoctrrc.
3.3 Cpegcrna IIoBepKr,r AonxHbr 6uTb ucupaBHbl, uoBepeHbl Lt ]rMeTb cBI'IAeTeJrbcTBa o

loBepKe.

4 TPEE OB AIdII,1lfl , K KBAJIII OIIKAUII}I IIOB EPI',ITEnEfr

4.1 llonepxa AoJrxHa ocyulecrBJrrrbc.f, II,IIIaMI{ c BbIc[]IM I,I cpeAHeM TexHl'Iqecruu o6paaona-

HI,reM, ar1ecroBaHHbrylr B KarrecrBe noBepr,rreneft n o6racrlr paAllorexul{llecKl{x }I3MepeHI'Ift n coor-

BercrBr.rr{ c |OCT P 56069-2014, u rrMeroqlrMra rnanu(pnKarlrroHHylo rpyrry elerrpo6eooracHocr}I

He HI{xe rperrefi.
4.2fIepey [poBeAeHr.reM rroBepKr4 floBepr,rreJlb AoJIxeH rlpeABapl{TenbHo o3HaKoMI{TLcs c .4o-

KyMeHToM <Kor'rnnexc aBToMarr.r3r,rpoBaHHrtfi usrraepureJlbHo-Bbrql,IcJlllTeJlbHblfi TMCA 5.0-10.0 E

061. PyxonoAcrBo rlo eKcrlnyarar\Ltvr. TMCA 061.010.008 Pg).

5 TPEEOBAHI,Ifl EE3OTIACHOCTTI

5.1 Ilpra [poBeAenr{r,r troBepKrl AonxHbI 6urr co6lroAeHbl nce tpe6onanus 6esonacHocrl'I B

coorBercrBr.ru c I-OCT 12.3.019-80 (CCET. I,Icuuranufl r.r r,r3MepeHI,LrI oJIeKTplIqecKI'Ie' O6uue rpe-

1osaHug 6esonacHo crr4>>) a raKxe rpe6onauug 6esouacuocrl{, [pl,IBeA€nnrre B 3Kcflnyararlr'Iouuofi

AOKyMeHTaIIVfi Ha cocTaBHble gJIeMeHTbI KOMIIJIeKCa U CpeAcTBa [oBepK]I'

5.2 PasN{erqeHr,re u rroAKJrroqeu[e ]r3Mepl{TeJlburx upu6opoB ptBpeuraercfl [poI'I3BoA]ITb

TOJTbKO [pI,I BbTKJIIOqeHHOM tII{TarI}r}I.

6 YCJIOBI,Ifl TIOBEPKII

6.1 IIpu [poBeAeH]r[ [oBepKr.r KoMrrJreKca AonxHbI co6nroAarrc.f, ycfloBl'I.f,, [prIBeAeHHbIe B

ra6rxqe 3.

Ta6nuua 3 - Y KOMIIJIEKCA

Ilynxr MII

HauMenosa1:aeuruu (yclonnoe o6ognaqenue) ocuoBHoro I{JII{ BcrloMorareJlbHoro

cpeAcTBa [oBepK]r; o6osHa.reHlle HopMarrlBuoro AoKyI\{eHTa, perJIaMeHTI4pyIoUero

TexHr{rrecKrae rpe6onanut,u (unu) MerponorlirlecKple u ocHoBHbIe rexglrqecKl'Ie

xapaKTepllcrllKrr cpeAcTBa uoBepKu

8.3.1 - 8.3.5,
8.3.7

Arrenroarop cryreHqaTrrft uporparvruupyeurfr 84908M, AIaaIIuBoH qacror ot 0 Ao

50 ffq, Allara3oH BBoAlIMbx ocna6neuufi or 0 ao 65 lB c marou

8.3.1 - 8.3.4,
8.3.7

Ha6op rraep nosQ$ruIr{euToB uepeAarru }I orpaxeHus 850564, A}IarIEl3oH qacror or

45 Mfu ao 50 flu
8.3.1 - 8.3.4,

8.3.7

AHre"H"rfi IB"epLIreJIbHbIfi xounlert AI4K 1-408, Auauagou pa6ouux qacTor or

0,9 Ao 40 ffq, npeAerlbl AorycKaeMofi uorpeuHocrll usuepeuufi xos(f(puqneuta
ycr{ireuus * 1,2,q8 (Ans agteHu 116-140-x), + 1,8

8.3.1 - 8.3.7
Cncrerraa Jra3epHaf, KoopA[HarHo-I{3MepLITeJIbHa, Leica AT401, AI'Iala3oH [I3Mepe-

uufi paccrosHrft or 1,5 Ao 60000 MM, rrpeAeJl AonycKaeMofi ouroeHofi a6comornofi

ilorpemuocrr.r o6reunbD( I,BMepenufi tl5 MKM + 6 MKM/M

Hvtfl

Brla.fl rolqar BeJII{qLIHa
Hopuantnoe

3HatIeHLIe
,{ouycxaeuoe orKJIoHeH}re

oT HopMttrlbHoro 3HatIeHI{g

Tervrueparypa oKpyxarorqeft cpe4u, oC 20 +5

OtnocureubHax BJlaxrlocrb nosgyxa, o/o or 30 ao 80

Arnroc(f epHoe AaBJIeHne, KfIa or 84 ro 106,7

4



Hanprxeure ru.Irarouleft cetu repJlugllgro roKa, B 220 +22

rlacrora uuratorrlefi cerr'r, Iq 50 +1

7 TIOAIOTOBKA K TIPOBEAEHTIrc TIOBEPKII

7. 1 llponepr.rTb HnJrr{q}re sKcrrJryararluonnofi AOKWeHTaIITII

uoBepKe Ha cpeAcrBa IroBepKI'I.

7.2 floAroroslrrr cpeAcrBa rIoBepKI'I K IrpoBeAeH]IIo

pyKoBoACTBaMI'I IIO ]IX SKCrInyaTAr\utr.

r{ cpoK Aefcrsus cBI,IAereJIbcrB o

usuepeuufi B coorBercrBllll c

S TIPOBEAEHI,IE TIOBEPKII

8.l BnemHnft oc*rorP
8. 1 . 1 flpu [poBeAeHr,rlr BHerrrHero ocMoTpa KOMIIJIeKCa [poBepLITb :

- KOMTIJIeKTHOCTb I'I MapKI'IpOBKy KOMIJIeKCa;

- HapyxHyro IroBepxHocTb SJIeMeHTOB KOMIJIeKCa, B TOM IITICJIe yflpaBlslourx ]I IILITaroUu',Ix

ra6erefi;
_ COCTO'HI,IE OPTAHOB YIIPABNCHI.I';
8.1.2 llponepKy KoMrrJreKTHocrr,r KoMlJreKca npoBoAI,ITb cruqeHlleM Aefictrutelrnoft rou-

rIJreKTHocrr{ c AaHHbrM}r, [p]rBeAeHHbrMI,I B pa3Aene <<Kouulexr uocraBKl{) AoKWeHTa <Kotrlulerc

aBroMarr{3r,rponaunrrfi r,r3Mepr.ITenbHo-Bbrrllilclutelnmrfi TMCA 5.0-10.0 E 061. flacnopt'

TMCA 061. 010. 00E IIC)) (aaree - [C)'
8.1.3 llponepKy MapKr,rpoBKr,r npor.r3BoAr{Tb IIyreM BHeIIIHeTO OCMOTpa I',I CJII',TIeHLIeM C AaHHbI-

Mr.r, [pI,IBeAeHHbMI{ n IIC.
8. 1 .4 Pesynbrarbr BHerrlHero ocMorpa cqllTarb IIonoxLITenLHbMI'I, ecJII{ :

- KOMTTJTeKTHOCT6 lr MapKr,rpoBKa KoMrrJreKca cooTBetcrnyet IIC;

- Hapyxgiur noBepxgocrb KoMrrJreKca He I{Meer MexaH[qecK]Ix rloBpexAesuft I'I Apyr]Ix

4e(lerton;
ylrpaBntloulle u [I{Ttuou}re ra6ern He I{MeIor MexaHl,IqecKlrx kr 3neKTpI{tIecKHx

uonpex,4enuft;
opragbr yflpaBJregr,rfl 3aKperrneHbr flpouHo vr 6eg [epeKocoB, 4eftctnyrot [JIaBHo vI

o6ecne.rusalor HaAexnyro (purcaquto;

BCe HaArrr{cl{ Ha opraHax yflpaBneHr.rrr vt HHAI,IKaII}U qeTKI'Ie fi cooTBeTCTByIOT LIX

lpynrquoualbHoMy Ha3HaqeHlIIo'

B uporunuoM cJrrrae pe3ynbTaTbr BHeruHero ocMoTpa cquTaTb oTpI'IIIaTenbHbIMI'I U [OCneAy-

rcIIIlre olepaqull rIoBepKI'I He IrpoBoAI'ITb.

8.2 Oupo6oBaHrre

8.2.1 klrcanr.r(f uraqua rporpaMMHoro o6ecueqeHllfl (aanee - IIO)

8.2.1.1 Bxnro.r1arr repcoHaJlbHble KoM[bIoTepbI (Aalee - IIK), A11, qero:

- na 6lore rcrourr*u 6ecnepe6ofiuoro fruITal:as.Hax<aTb KHOIIKy BKJI;

- HaxarL Ha cllcreMHoirl 6lore fIK ruroury BKrroqeHI'If,;

- BKJIIOqI,ITb MoHI{TOp.

flocre 3arpy3KLI orepaqrloHnofi clIcreurr WNDOWS 7 Ha eKpaHe MoHLIropa IIK na6nroAarr

rKoHKy rlporpaMMbl Fre quencyMe as, NFC alc, AmrView'
ycranos[rb Airnee na IIK [polpaMMy, rro3BoJL,IIOUyIO OlpeAenurb Bepc]rlo I{ KOHTpOJTbHyIo

cWMy tfafiua uo iuropl'IrMy MD5, HaIrpHMep, rporpaMMy <<HashTab>>'' ' g.z.t 2 Brr6paG B rarrKe TRIM $aim FrequencyMeas.exe,Ha)Karb Ha IrpaBylo KHOTIKy MbIIITH

na (pafine r,r nrr6patr [yHKr <Cnoftcrnur. Or*purrb BKnaAKy <Xem-cy*rrvrm r[aftlon>' Ha6ruoAarr

KogrponbHyro cyMMy ipaftna FrequencyMeas.exe uo anroplltrrly MD5. OtxprrE BKnaAKy <0 npo-

,pur*.r. i{a6moaarb 3HatreHr{e Bepcru (fafira FrequencyMeas.exe. Peaylrrarrr na6ffoAen}I.s sa-

(purcnponarr n pa6oueM xYPHane.

8.2.L 3 flostopurb ollepaqll u n. 8.2.1.2 ltts rporpaMM NFCalc'exe $ AmrView'exe'



I,I4eurz t[aKarlr{oHubre

,rlagHbre (np[sHaxl,I)
3na.IeHue

I,Igeuru ip raKaIII{oHHo e

Har,rMeHoBaHNe IIO
FrequencyMeas.exe NFCalc.exe AmrView.exe

Hoiraep Bepclar (ugeurr-
tburauuosurrfi norraep) IIO

6.0.0.0 3.20.1 3.t6.606t2

I{ur}ponoft u4euru(puxarop
IIO (rontpoJlbHtul cyl\{Ma

rrcrroJrHf,eMoro xoAa)

776C8FC880588725
27CC'8A6A8D62804

(anropuru MD5)

90F2307A43D11220
7'0433789CCA9F24

(anrooutrr MD5)

FAF113F3C832O6EB
863D69624F5D3FCo

(arropurrrt MD5)

8.2.1.4 Cpannutr [onfreuubre KoHTponEHbre cyMMbrurBepcttu c ]Ix 3uaqentrflMu13aIII{caHHbI-

rrrr.r s fIC. Pesymrar cpaBHeHLL aa(pr.IxcnpoBarb B pa6oueu xypHane.
8.2.1.5 Peynrraru rEgenru(puraqrau fIO cqr.rrarb [onoxlrreJlbHbruI{, ecJII4IroJIfreHHbIe LIAeH-

rulpuxaquonubre AaHHbre fIO coornercrByror 3uaqeuilsM, rprBeAeuHbttvt B ta6rurqe 3.

Ta6nuqa 3 -Alesru$uraquouurte Aasuue fIO

B uporunuoM cnf{ae pe3ynbrarbr rrpoBepKr,r coorBercrBns fIO ctlllTarb orpl{IIareJIbHbIM[ LI

rrocneAyroqlle o[epaII]I]I [oBepKI,I He IpOBOAI,ITb.

8.2.2 llponepra pa6orocuoco6noctu
8.2.2.1floArotonurb KoMrIJIerc r pa6ore B coorBercrsull c P3.
8.2.2.2llponepurr pa6orocnoco6nocrr aulaparypbl KoMrlneKca nyreM [poBepKr.I orcytcrBl,Is

coo6qenuft o6 oruu6rax r,r Helrc[pilBHocrflx rpr,r 3arpy3Ke rlporpaMMHoro ilpoAyKTa Ant Il3Mepeuufis

6ruxuefi tore <<FrequencyMeas>>.

8.2.2.3llponepum pa6orocnoco6nocrr Bcex nplrBoAoB qerblpexKoopAllnarHoro (X, Y, Z, P)

rrrauapHoro cKaHepa TMII 04II 9.0 x2.25:

- [pu nepeMeIrIeHI,IH IIo ocu 0x;

- rpr [epeMeIqeHI.II{ Iro ocu 0Y;

- rrpI,r [epeMeIqeHI,II{ rlo ocu 0z;

- IIpu BpaIIIeHLI]I KapeTKI{ 3OHAa B IIJIOCKOCTIdrloilflp}I3A\ilU.

8.2.2.4 CoeAr,rnurr upu rroMorqu [epeMbuKr4 coe4t4nLrtenr r<a6ens (BxoA aHTeHHbI-3oHAa) ]I

coeAr{H}rrelr xa6eus (BbrxoA r.rcrrbrrbrBaeuoft anrensu>. B coorBercrBl,Itl c gKcrIJIyaraIIiIoHHoft ao-

KyrueHTarl[efi ua KoM[JreKc rroAroroBlrrr r pa6ore BeKTopHrrft ananrnsarop sJIeKTpuqecKI'Ix qeuefi

ZYL t3 (Aa-uee - aHuil43arop) us cocraBa KoMrneKca, repeBecrl{ ero B pexl{M u:rrlepeuufi MoAynfl

KoMrrJreKcHoro xosQQrirrl[euTa [epe.qaq]r. Yctanonr,Irb cneAyloque uacrpofiKl4 aHiull'I3aropa:

- norroca aHutu3aot 5 .qo 10 ffq;
- urpI,IHa noJlocbl rlporycKaHus I M|II;
- ypoBeHb MoIrIHocrI,I BbD(oAHoro xone6anus 0 aB (uBr).
Ha erpaue agaJrr,r3aropa ua6moAau pe3ynbrar nsuepeuzfi .ractofirofi 3aBI'IcI'IMocrH MoAyns

rosQQraqueHTa rrepeAavu. flpu groM AonxHbI orcyrcrBoBarb pe3KLIe I'I3MeHeHI'L uoJlytleHHoft xapax-

TepI,rcTI,IKr.r, CBr,rAeTeJrbcTByrorqr4e o HeyAoBneTBopI,ITeJIbHOM COCTOSHIII{ paAI'IOqacToTHoIo TpaKTa

KOMIIJIEKCA.

8.2.2.5 B coornercrBr.ru c P3 ycmnoBr.rrb aHreHHy tI6-123 LI3 cocraBa aHTeHHoro II3MepI'I-

TeJrbgoro KoMrrJreKra AI4K 1-408 n pa6ouyro 3ouy cKauepa. Hacrpol{Tb KoMIIJIeKc I{ rpoBecrl{ I'I3Me-

peHr,rr aMrrnr{ryAHoft 4uarparraMbl HarIpaBJIeHHocr}I aHreHHbI 116-123 Ha qacrorzx 5 u l0 ffu'
8.2.2.6 Pezymrarbr rroBepxr{ cqr,rrarb rroJroxr{TeJIbHbIMI{, ecrrla qerblpexKoopA}IHarurui (X, Y,

Z,P) ntanapnrui cKaHep TMn 04II 9.0 x2.25 o6ecne.ilasaer IrepeMeuIeHI'Ie aHreHHbI-3oHAa rlo ocrM

0x, 0y, Oz i s rrJrocKocrr.r flonrrpr,Barlvru) Ha gKpaHe aHanll3aropa ua6ruoAaercfl pe3yJlrrar nsn'repeunfi

qacrorHofi 3a3lrc[Mocrr,r MoAyJUr xos(pSraqueHTa rrepeAa,*t 6ez pe3KLIx ragnaenenuft, KoMTIJIeKc o6ec-

rlerrr4BaeT r.BMepeHr,rr aMlnLITyAHbX AlrafpaMM HarIpaBneHHocTlI, a TaKXe oTcyTcTByeT nporpaMMHa-fl

r,r Jrr.I aJrrl apaTHafl cl,IrHarlfi3ar\r4r o H ellcnpaBHo cT{x KoMtI JIeKc a

B uporunuoM cJrfrae pe3ynbTaTbr rroBepKl{ cqllraTb oTpI{IIaTeJIbHbMI'I }r flocneAylolllrle one-

parlrur IIoBepKI{ He IIpOBoA}ITr, KoMtIJIeTC 6paryeTor I,I IOAneXI'IT peMOHTy.



8.3 OupeaeJleHlle MerpoJIorrlqecKlrx xapaKTeprIcrI'rK

8.3.1 Onpege;renne rorperuHocrlr lrsuepenufi aMrlJrlrryAHoro pacflpeAeJreHlrfl

3JreKTpoMarHrrrHoro rroJrfl n a6comornoft norperrrHocrrr lr3Mepeurrft Qaronoro pac[peAeJreHr'Ir

SJreKTpoMarHtrTHOfO rroJlfl
8.3.1.1 florpeunocrb r,r3Mepenr,rfi auulr{ryAHoro pacupeAeJreH}r, sJIeKTpoMarHI'ITHoro IIoJIf,

6 r, AB, oupeAenl{rr uo ([opuynalr (1) - (4):

5 ,q = 2otg(t + rs, ),

L* =ry Kos,o,

r"l+)'

sr,=W"

ikp, -o)'
s, =\E *-r- (8)

BeKTOp-rge 0r, - florperrrHocrb fl3Mepenufi (fasrr KoMrI]IeKcHoro xoeQ$uqrleHTa repeAaqLl

HbrM aHaJl[3aropoM qenefi I'I3 cocraBa KoMIrJIeKca'PaX,

0*r- torperrrgocrb usruepeuuft Sa.:u, o6ycroueHHiul HerorlHocrblo [o3]Iq]IoHI'IpoBaHilrI aH-

TeHHbI-3OHAa B rlnocKocrl4 cKaHI',IpOBAHI{fr , paA;

0*r- torperrrHocrb rlsuepeuufi Qasu, o6ycnonreHH.ul cnfrafinrnru ueperu6auu paAl'Ioqa-

crorHoro rpaKTa KoMrIJIeKCa, pa.I;
7

le nl+le n l

vtfi;
J'

j
+

g
s

(1)

(2)

s:=

$= (4)

AHaJI}.I.

m-l

rge 0n - rrorpernHocrb r,r3Mepeuufi rvro4yn KoMrIJIeKcHoro xoslpi[uqueHTa rtepeAaqra

3aropoM I,I3 COCTaBa KOMTIJIeKCa;

0n - norperrrHocrb l.rsrrrepeuuft, o6ycroueHuilI Hel{AearlbHoft uonrpusaquouHofi pasax:roft

aHTeHH-3OHAOB rI3 CocTaBa KoMrlneKca;

S - cpe4nee KBaAparr.rqecKoe orKJroHeHlre pe3yJlbraroB I,I3MepeHufi auuluryAnoro pac[peAe-

JJEHilfl;

A - peaynrrar I,I3Mepenufi. auttturyAHoro pactrpeAeneuws;

A - cpelGtee apu$rraeT[qecKoe pe3yJrbraToB r.I3MepeHLIfi aUnnutyAHoro pacflpeAeneHl'It;

t - xoe$Q1a111reHT CrsroAenra Anf, 3aAaHHoro qrIcJIa peanl{3all}Ifi usuepeuuft altuluryAHoro

pacnpeAeJIelJvls..

A6comornyro [orpeuHocrb r.rsuepeuufi (fasonoro pacrrpeAeJleHl,ls sJIeKTpoMarHI{THoro nonrl

A* rpa.uyc, oflpeAeJll{rb IIo Qoprvrynarvr (5) - (8):

(s)

(6)

(7)

(3)

tS o + l.l",l e3, + 0], + 02*,

d le|,*ojr+oj,D6-r1f- 
" -



S,p - cpe4nee KBaAparlrqecKoe orKJroHeH[re pe3yJrbraroB Ll3MepeHufi (paronoro pacflpeAelreuutfi,

pa4;
g - pe3ynbrar I,I3Mepenuft (faronoro pacrpeAeJIeHlIJI, paA;

e - cpeqnee apu(prraerr{rrecKoe 3HaqeH}re pe3yJrbraroB I,BMepeHr,rft Qaaonoro pacupeAelrenvrs.,

PaA.
florpeunocrr,r r,r3Mepenuft auullrryAHoro pacnpeAeneHl,Ir gJIeKTpoMarH[THoro IIoJIfl w a6co-

JrrorHbre florperrrHocrr,r r.r3Mepenufi (pasororo pacnpeAeJleH[I.u gneKTpoMaruurHoto [on, o[peAenl'ITb

11pu orHocr.rrenLurx ypoBusx irMunr,rryAHoro pac[peAeneHl,L or MLIHyc 10 ao MLIHyc 50,q8 c I{HTep-

BaJroM 10 AE. ,{uuarrarEuecwtit Auarta3oH r,r3Mepeurafi aunrllTyAHoro pacupeAeJleuils.rtpkr 3ToM AonxeH
cocraBJurrb He MeHee 60 aB. fIoA Aprnaul,t.recKlrM AI,IarIa3oHoM l{3MepeHufi auunutyAHoro pac[peAe-

JreHrrfl rroHr{MaTb oTHorrreHr,re MaKcr{MzrJrbHoro ypoBHfl aMTIJI}ITyAHOTO pac[peAeJreHilt K CpeAHeMy

ypoBHro rr3Mepfl eMbx paAI,IorryMoB.

Ilorpeunocrr.r lr3Mepenr.rfi aunnr,rryAHoro pacrrpeAeneHll gneK'rpoMarHlrrHoro uon.u

cr{TeJrbHhre florperrruocrr,r r,BMepenr,rfi Qa:ororo paclpeAereHl,Is gneKTpoMarHI{THoro IoJUI

nlrrb Ha rracrortx 5; 8; l0 ffq.
Ha.racrorax or 5 Ao 8 ffu orpaHlltlllrbcx $opivrynarrar.r (9) u (10):

d d = flotg(t*lenl+le^rl);

A, = t41,1
lf

+ 0], + 0],

I,I OTHO-

oIIpeAe-

(e)

(10)e3'

gacruue cocraBJrrroque rrorperrrHocrr,r usrrrepeuufi (craraenarte B Bblpaxeurt.f,x (2), (3), (6),

(7)) oupeaeJll{rb Iro crleAylotquM MeroAHKaM.

8.3.l.2llorpetuuocrb r.r3Mepeuufi nao4yrx KoMrrJreKcHoro roe(!(fllqlleHra nepeAalu BeKrop-

HbrM aHaJrr.r3aropoM rlenefi r.r3 cocraBa KoMrrJIeKca onpeAenl4Tb npu [oMoIq]I arreHloaropa Agilent
84908M.

B usuepurenrurrft TpaKT KoM[JreKca Buecrr,r arreHloarop TaKLIM o6pasou, qto6u oH coeA]Iuf,n

pa3beMbl paAr,IotlacrorHbx xa6enefi ,unrl IIoAKJrroqeHLIr I{clrbrrrlBaeuofi antenHbl I{ aHTeHHbI-3oHAa.

Ocra6reuue arreHloaropa ycraHonutr panurna 0 gB.

flponecru [onHyro AByxrropronyro ranu6poBKy aHanl{3aropa LI3 cocraBa KoMrIJIeKca B KoM-

rrJreKTe c rrrrarHbu[ pa,quoqacrorubur,r ra6enauu, arreHloaropoM B.q]Ialril]one qacror or 5 Ao 8 ffu
B coorBercrBr{Ll c rexHl{rIecKoft 4oryuenraqzefi Ha Hero.

Ycranosurb cJleAylorqre uacrpofiKl,I aHzlJllr3aropa:

- floJloca a*urvsaot 5 Ao 8lfq;
- ulIpI4Ha rIoJIocbI Irpo[ycKaHns 500 fq;
- pexr,rM r.rsuepenufi MoAyJr.fl KoMrrJreKcHoro roe(fQrlql{eHra nepe4a.rn S21;

- Konr{rrecrBo roqeK 3601.

Ees noAa.rw MorrlHocrr.r c [opra reHeparopa BeKTopHoro aHaJll{3aropa qenefi IrpoBecr]I I,I3Me-

rl
pegr,r, MoAyns KoMrrneKcHoro xoe${rqv eHra repeAarrl4lsl2( ft)l , aB. 3a([uxcupoBarb BepxHIoIo rpa-

tt
nzqy AqX uwa N, tB.

Yneruqunar Morrluocrb cr{rHana c [opra reHeparopa aHilrl]Baropa, raQurcr'IpoBarb ouopuuft
tl

ypoBeHb, rrpr{ Koropotu o6ecueqnBaercflycnoBl'Ie lsl2( ft )l'-U +60), z.E.tt
klzy1e1s.fl ocna6nenre arregroaropa or 0 ao 50 AE c uarou l0 aE, flpoBecrl'I lI3MepeHI'L Mo-

Ayn-a KoMrIJIeKcHoro roe([ (pnqueHra rlepeAaql{.

florperuuocrb r{3Mepeuufi rrlo4ylx KoMtIJIeKcHoro roe$(puql{eHTa flepeAaqu sa raNlofi qacro-

ref,, yxasannofi n u. 8.3.1.1, pacc.rurarb KaK pa3Hocrb (n loraprSMl{qecKr'Ix e4nnuqax) Mex,qy I'I3-

tl
MepeHHbrM 3HaqeHueM MoAyn rcos([$uqueHra repelauu lSl2( f,)1, aB, r AeficrsrteJlbublM 3HarIeHLI-

tt
eu ocla6leHr,rr arreuronopaL(f,),4E,3aulrcaHHbu B ero rexHu.Iecxofi AoKlMeHTaIIuu (cnn4erelr-

crBe o nonepre), uo $oprrlyne (11):
8



(1 1)

3a uorperuHocrb 0n lttl. KaxAoro HoMrrHrrJra ocna6ueuut, coorBercrByloqero orHocLITeJIb-

HoMy ypoBuro aM[JrHTyAHoro pacnpeAeneur,rr gneKTpoMarHr,rruoro floJrf, M, upznxtb MaKcI,IManbHoe

3HaqeHHe [orperrruocr]r r.r3Mepeuuit 0n(f,)cootnetctByroqero HoMI{HaJIa ocra6nenu.f, arreHloaropa

B ycrauoBneusoft nonoce qacror n nuneftnou uacrura6e (12):

I e\Y'rtl)
off'=rn*{roT f . 02)AItJ

Ana-uorn.nrbre r{3Mepenufr.u pacqerbr BbmoJrHr,rrb B Ar,rarltBoHe qacror ot 8 .{o 10 ffq.
Pesymrarrr rIoBepKLI3a[ucarb n ra6nuqy 4.

8.3.1.3 llorpeunocrb r,BMepenuff, o6ycroBneHHyro Hera.ueaJlbHoft uolrpusalluoHuofi pa3Bq3-

xofi antenn-3orlAoB LI3 cocraBa KoMnneKca, onpeAenl{Tb rlo Qoprrtyle (13):

0.tz=(1+1001ffiP)'-1, (13)

t4e Ktp- Mr.rHr,rMnJmsrrft ypoBeHb KpoccrroJurpu3alllloHHofi pasrrsxu aHTeHH-3oHAoB lI3 cocraBa KoM-

[JreKca, flpr{Hr.rMaeMrtfi pannrnn -20 AE.
8.3.1.4 llorpeuurocrb r,r3Mepeuufi Sasu KoMIrJIeKcHoro roe(f(pruIlreura repeAarlll BeKropHbIM

aHalrr.r3aropou qeueft r.r3 cocraBa KoMrrJIeKca olpeAenl,ITb c rloMolrlrrc ua6opa rraep roeQ<[uIII{eHToB

repeAaqu lr orpaxeHus 85056A lI arreHloaropa Agilent 84908M.
B usnaepurenrnru? TpaKT KoMrrJreKca BHecrIl arreHloarop H Mepy Qasonoro cABlIra I{3 cocraBa

na6opa 85056A raKr.rM o6pasorra, qro6rr oHr{ coeAr4uflrriurpa3beMbl paAl,IoqacrorHbrx ra6enefi AJUI rIoA-

KJrIoqeHLIrr r{c[brrblBaeiraofi anrenHbr r{ aHTeHHbr-3oHAa. Ocna6teru{e arteuloaropa ycraHoBI,ITb paB-

nrnr,r 0,q8.
flponecru [oJrHyro AByxlopronyro ranu6poBKy aHiln]I3aropa I{3 cocraBa KoMIrJIeKca B KoM-

TIJISKTS c IrrrarHbrMx paAr.roqacrorHblMlr ra6erxun, arreuloaropoM I,I iraepofi B Aualra3oHe .ractor ot 5

ao 8 ffq B coorBercrBllll c rexHuqecKoft,4oxylreuraquefi Ha Hero.

]flzue*ss. ocla6lenue arreHroaropa or 0 ao 50 AB c uarou 10 aB, upoBecrl,I Ia3MepeHnf, (fasrr

KoMrrJreKcHoro roe(fQuqrreHra repeAarru rpll cneAylou]Ix Hacrpoftrax aHzlnl{3aropa:

- rroJroca a*alrusaot 5 Ao 8 ffu;
- ulrplrua rIoJIocbI Irpo[ycKaHls 500III;
- ypoBeub MoIqHocrI,I BbrxoAuoro xore6anus 0 aB (rraBt);

- pexLIM usrr,tepeuufi (pasrr KoMrIJIeKcHoro rcoe(p(puulleHra nepe.qawl 52l;
- (oJrlrqecrBo rorleK 3601.
Ilorperuuocrb r.r3Mepeuufi (pasu KoMrrJreKcHoro xoe$(pruIueHra repeAarlll na xaNAofi qacro-

re f,, yraaauuoft n u. 8.3.1.1, paccrrurarb KaK pa3uocrb MexAy LI3MepeHHBIM 3HaqeHueM (lasrr roe(f-

Suqueura repeAaqu arg(Sl2(f,)), paa, u AeficrsureJlbHblM 3IIaqeHLIeM ycraHoBneuHoro (pasonoro'

crBr.rra rraepn<D(N)( f),p4,3arrrlcaHubrM B ero rexHrrqecxofi AoKweHTaIIuu (14):

eff) U) = ary(sr2(ft))-@(') (f,) ,

on (f,)= 
lmrU! 

- L(f,),

(14)

Ta6nuqa 4 - Pesynrrarbr orleHKlr nolpeuHocrr.r usuepeuuft MoAyJIfl KoMlJIeKcHoro xoeQ$uqlleHra
qt4 aHul M I,I3 COCTTIBA KOMTINEKCA

Ocra6reuue
arreuroaropa L,,qE

Otnocureurnrrfi ypoBeHb

aMlnr.rryAHoro pac[peAeJIeHLIs M, AE

Ilorpeuuocrr usnaepeuuft

0n,AB
10 -10

20 -20

30 -30

40 -40

50 -50

3a uorperuHocrb 0*, Mt KiDKAoro HoMr{HaJra ornocr,rreJrbHoro ypoBH, Qaronoro pac[peAene-



Htrfr gJreKTpoMarHr{THoro [oJUr npr.rHrTb MaKc[MaJIbHoe 3HaqeHI,Ie [orpeIIIHocTI,I LI3MepeHI,I]I

eff'(f,)coorBercrByroqero HoMrrHaJra ocra6renus arreHroaropa B ycraHoBnennofi noroce qacror

(1s):

off'=-*{d;l(l)}. (15)

Ilponecru auirJrorr{nnhre }r3Mepenuflrr pacqerbr Anf, rroJrocbl qacror or 8 Ao 10 ffq.
Pesymrarrr rIoBepKI,I 3atrrlcarb n ra6nuqy 5.

Ta6nrarla 5 - Pesynrrarbr orIeHKH rorpemuocrr.r usnaepeuufi (fasu KoMrIJIeKcHoro xoe(p(pl{IlreHra Ire-

COCTABA KOMIIJIEKCA

8.3.1.5 llorperunocrb u3Mepenufi Saau, o6ycuoueHHyro HerotlHocrblo IIo3I,Iq[oHI,IpoBaHLIs

aHTeHHbr-3oHAa B [JrocKocr]r cKaHLrpoBaHI{.[, o[peAeJI]ITb c [oMoIrIbIo cl{creMbl lasepuofi KoopAI,I-

HarHo-r.r3Mepr.rreJlbuo it Leica AT40 I .

floAroros[Tb KoMrrJreKc K r,r3MepeHr,rrc xapaKTepr.rcrr{K aHTeHH s 6ruxuefi soHe B coorBer-
creuu c P3.

floArorosrrb cr,rcreMy ninepuyro KoopAr.rHarHo-r,BMeprreJlbHylo Leica AT401 K LBMepeHI,IIo B

coorBercrBrrlr c gKc[Jryarall]Iouuofi goxyrueumquefi Ha Hee.

OurrrecK[ft orpaxareJrb r.r3 cocraBa cr{creMbr rarepnofi KoopAlrHarHo-I,BMep}ITelrnofi Leica
AT401 3aKperrr,rrb Ha aHTeHHy-3oHA, ycraHoBneHHylo Ha cKaHepe I,I3 cocraBa KoM[]IeKca, B coorBer-
crBr,rr{ co cxeuofi, [pI,IBe.qeHHofi ua pucynxe 1.

1 - anrcnna-3oHA; 2 - orffu\ecrufi orpaxareJlb; 3 - cracreua Leica AT40l; 4 - cranep

Pucyuox I - Cxerraa usuepeuufi xapaKTepr,rcrr.rK [o3]rq]IoHLIpoBaHI,I.[ CKaHepa

C uouoqrrc rporpaMMbr pfrHoro yflpaBneHlrfl cKaHepou (pucynox 2) B coorBercrnytoulefi

BKJTaAKe flporpaMMuoro rpoAyKTa 1.ils,l.r:rrrepeurfi s 6rllxueft soue <FrequencyMeas> [epeMecrl{TL

arrreuuy-3ou4 n xpaftuee rleHrpulnLHoe neBoe flonoxeul{e. 3aQnrcnpoBarB IIoKa3aH}L Leica AT401.

alJanll vt3

Ocra6reuue
arreHroaropa L,4B

Otnocrarenrsrrfi ypoBeHb

aM[Jrr.rryAHoro pacflpeAereHlls M, AE

Ilorperuuoctr r.Irrraepeuufi

0rr,rparyc
10 -10
20 -20

30 -30

40 -40

50 -50
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PrEcyror 2 - Menro [polpaMMbr Aff pflHoro yapaBJleH]r, IB]rxeH]IeM cKaHepa

Ilepenaeqax aHTeHHy-3oHA c ycraHoBJreHHLIM olrl,IqecKuM orpaxareJleM BAoJIb ocu 0x n upe-

Aenax pa6o.refi 3oHbI cKu[Iepa c maroM 1r,,l2, tge ),r,n - MI,IH]IMiuIbHtuI AJII'IHa BoJIHrI, coorBercrBy-

rc1qas repxnefi rpimlrqe Ar.rarrrBoHa pa6ouux qacror KoM[neKca, 4o cpa6arumaHl'Is Mexaul{tlecKoro

oap*rrrra*, 4r*rlrpoBarb [oKa3au[fl cr{creMbl larepuoft KoopA[HarHo-I43Mepl'Itelrnofi Leica

AT401.
C uorrloupro rrporpaMMbr pfmoro ynpaBneHr.s cKaHeporrr (pucynox 2) B coorBerctnyorqefi

BKJTaAKS npolpzlMMuoro [poAyKTa Ails. nsuepenufi s 6nrxuefi soHe (NFMeas) flepeMecrlITb aHreH-

Hy-3oHA , *pufir.. rleHTpanbHoe Hr{xHee IIoJIoxeHI{e. 3a(prarcupoBarb rIoKa3aHI{, Leica AT401.- 
IlepiMerqa.,r aHTeHHy-3oHA c ycraHoBJreHHbM oflrl{qecKuM orpaxareJleM BAonB ocu 0y n upe-

Aenax pa6ovefi 3oHbr cKaHepa c uaroM X^,,12, Ao cpa6arbrBaulrfl MexaHl{rlecKoro orpaHvlqLrrerfl.,

([urcuponarb rroriL3aHr.rJr crcreMbr laeepuofi KoopAl.IHarHo-ll3Mepllrenrnoft Leica AT40l.
Paccqr.rrarr florperrrHocTb rro3r,rqfloHr,rpoBaHil.fi aHTeHHbI-3oHAa KaK pa3Hocrb uerqY KoopALI-

HaraMr{ Bepr}rKanbnofi ulocrocrlr r{3Meperruil c}rcreMbr na:epnofi KoopAl'InarHo-I'I3MepHrenrnofi

Leica AT401 u I,I3MepeHHbMLI KoopAI,IHaTaMI,I [oJIoxeHH, aHTeHHbI-3oHAa M,M.
Ilorpeunocrb r.r3Mepennfi tpaarr tp(f,), paA, o6ycloBneHHylo HerorlHocrblo rIo3I'IqlIoHrIpo-

Balrut arrTeHHbI-3OHAa B IIJIOCKOCTII CKaHlIpOBaHvIg.,I.Its KCII(AOrO HOMI{HIIJIa qaCTOTbI, yKa3aHHOIO B II'

8.3.1.1, oIIeHLIrb uo (poprr,ryne (16):

tp(f,)= k. Lz, (16)

tle k =2nlX - BoJIHoBoe waclo, 1/u;

)" - AtvI:gIaBOJIHbI, coOTBeTcTByIOuIafl qaCToTilM, yKa3aHHbIM n u. 5.1.1, u.

3a uorpemHocrb usrrlepeuufi $azu 0*, An, KaxAoro HoMI,IHaJIa qacrorbl, yKa3aHHoro B Ir.

8.3.1.1, upr{Hffrb cpeAgee KBaAparr.rqecKoe 3HaqeHI{e norpelrlHocr}r, orpeAeJreHHoe no (poprrayne (17):

0*, =

rAe M - qllcJro ToqeK, B KOTOpbIX npoBo.4I,IJIlrCb I,I3MepeHLIfl [pocTpaHcTBeHHOrO noJIOXeHI{fl aHTeH-

Hbr-3oHAa.

Pasrraeprr pa6ouefi o6lactlt cKaHr,rpoBaHr{fl tro ocstr,t 0x u 0y paccvurarb KaK p8Hocrb MexAy

rroKa3aH11f,Ml{ cr{creMbr Jra3epHoft roop4unarHo-lr3Mepnrelrnofi Leica AT401 B MoMeHT cpa6arrrna-

Hr.r.f, MexaHlrqecKoro orpaHlrrrl4Ten cKaHepa v ee rIoKa3aHI,IrIMI'I IIpI{ ycTarroBKe aHTeHHbr-3OH.Ua B

rpafi uue IroJIoxeHI,IJI.

8.3.1.6 florpeurHocrb lrsuepenuft (!a.:rr, o6ycronleHHylo cnytafiurntu neperu6auu paAl'Ioqa-

crorHoro rpar(Ta KoMrrJreKca oupeAenr4Tb c IroMolqrto ua6opa Mepbl orpaxeHllfl I,I3 cocraBa Mep Ko-

e(!(pruIreHroB repeAatlu lI orpaxenus 850564.
B usrraepuretg6rfi TpaKT KoMrrJIeKca BHecrId Mepy orpaxeHl{fl TaKI'IM o6pa:orra, 'rro6rt oH 3a-

MbrKirJr coeAr{Hr.rrenb pa,qr.roqacrorHoro xa6er-f, Ans rIoAKJIIoqeH}I.f, aHTeIIHbr-3oHAa.

Ilponecru oAHorropTonyro ralN6poBKy aHanl,I3aropa I,I3 cocTaBa KoMrIJIeKca B lvaflasoHe rla-

cror or 8 Ao 10lfq s coorBercrBr,rur c rexHl,I.recroff AoKyIueHTaIIuefi na nero.
11
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flporecru r.r3Mepeur.r, ([asn KoMrrJreKcHoro roe(pQuqreHra orpaxeul'I.,I np]I cJleAylourx

uacrpofi xax arlaJll,I3aropa :

- floJloca aHaJru3aor 8 Ao l0IfrI;
- mllpfiHa rIoJIocbI IlpouycKaHns 500 fq;
- ypoBeub MoIqEocrLI BbxoAHoro rore6anu.fl -10 AE (uBt);
- pexuM usuepeuuft {asrr KoMrrneKcHoro nosQQuqrIeHTa orpaxenua S1l.
C uorrrorquo [porpaMMbr p1..ruoro yrpaBJreHl{, cKaHepou (pxcynor 2) B coorBerctnyoulefi

BKJTaAK9 [porpaMMgoro npoAyKTa Na ueuepeuufi n 6ruNuefi soHe (NFMeas)) flepeMecrlITb aHTeH-

Hy-3oHA r rpaftuee HLIxHee [oJIoxeH[Ie.- 
nepeMerrlarr aHTeHHy-3oHA c ycTaHoBJIeHHbIM onTutIecKI,IM oTpaxareJleM BAonb ocI'I xOy n

rrpeAenax pa6ouefi 3oubr cKauepa c uarou 20 cu, Qurcuponarb rIoKa3aHI'Is aHffIl'I3aropa'

3a orIeHKy rrorperrrHocrr,r r,r3Mepeuufi Sa:u, o6ycloueuuylo clyrafiuruu ueperu6aMu pa-

AI,IOqaCTOTHOTO lpaKTa KOMIIJTeKCa, Ilpl{Hrrb pa3Hocrb uelqY MaKCI'IMaJIbHbM I',I MLIHI{MaJIbHbM 3Ha-

qegr,reM lr3MepeuHofi (fasrr KoMrrJreKcuoro roe([(puqrleHra orpaxeHlltr Ha tlacrore 10 ffq.
8.3.1.7 Oqenry cpeAHero KBa,{parr,rrrecKoro orKJIoHeHI,Is pe3ynbraroB I,I3Mepeuufi anannuryA-

Horo lr $asonoro pacrpeAeneuuft (AOP) upono4Llrb MeroAoM [prMbrx usnrepeuufi c MHoroKparHbM]I

na6nrcainuflMr,r pacflpeAeJreur,r, [oJr.f,, (popuupyerraoro Ha trJlocKocru cKaHlIpoBaHH, aHTeHHoft 116-

140 us cocraBa aHreHHoro I'I3Mepl'IrenbHoro KoM[neKTa ATK 1-40E.

Anreuny 116-140 ycraHoBr4Tb Ha ofiopHo-floBoporHoe ycrpoftcteo B rloJloxeHue, coorBer-

crByrouee Bepr1rKanbuoft uonrpusat\uyt, TaKLIM o6pasou, .rto6rt flnocKocrb pacKpbrBa 6ltla uapal-

JIeJrbHa TIJIOCKOCTI{ CKaH}IpoBaHI'Ifl .

I,Icnoursy.r pexr.rM pyrrHoro fiilyr ,ivcrali^rllloHHoro y[paBJIeHI,Ifl cKaHepa, ycraHoBllTb aHTeHHy-

3oHA coocHo c aHTeHHofi 116-140 B rroJroxeul{e, coorBercrByloqee Beprl'IKanrnofi uolspv3ar\uu.

Paccrosnze MexAy pacKpbrBaMr,r aHreHHbI 116-140 lI aHreHHbI-3oHAa ycraHoBl{rb paBHbIM B

rrpeAenax 31,, rAe X, - uaxcurtlrrJrbuas Atvna BoJIHrI ll3MepreMoro [olt.[ualltx}oHa qacror.

3auycurr rporpaMMy usnaepeuuft B rlacrorHoit o6tactu.
B coorsercrByrtl c P3 na KoMrrJreKc ycraHoBI,ITb flonocy qacror anaJl]I3aropa or 8 .uo 10 ffq,

mupr,rHy roJrocbr rrpolycKaurs 100 lq, ruar nepecrpofiKu IIo qacrore 1 ffq, ypoBeHb MoIrIHocrI{ BbI-

xoAHoro clIrHaIIa auiulll3aropa 0 aE (urBt).

.{a-uee ycraHoBI,ITb cneAyloque uacrpofiru :

- tuar cKaHI,IpoBaHVs, - He 6orcelJ2;
- pexI,IM cKaHLIpoBaHus - He[pepblBHoe cKaHHpoBaHue 6es peBepca;

- florr.f,pll3allI,r, ]BMepfleuofi anrenHbl - BeprI'IKanbHiuI;

- Ilonflpl{3aufi.'I 3OHAa - BepTuKi]nbHa5';

- pa3Mepbl o6lacru cKaHI{poBaHus,He Meuee 600 x 800 rrarra'

Haxatr KHorIKy (HATIATb I43MEPEHI4JI)'
Irlsnaeputr AOP ne MeHee 7 paz c r,rHTepBarroM He MeHee 5 uus (aanee rlo reKcry - pByJlbrarbr

l,rsuepeulEi AOp, rloJlyqeuubre B xoAe oAHoro cKaHI'IpoBaHLrfl,, - peutusaqur).

3auycrurr [porpaMMy pacqera xapaKTepucrlIr aHTeHH rlo AaTIHrIM s 6rI'IxHeN{ rlone

nfcalc.exe, BxoAqrrtyrc B KoM[JreKT rrocraBKr.r KoMrrJreKca. Ha.Iacrore 10 lfu paccvl{Tarb aMnnI'ITyA-

uwe A, u (paaonue g1 pacrQellerre]flyrfl, a raKxe cpeAHee KBaAparHqecKoe oTKJIoHeHI'Ie pe3ynbraroB

uanaepeuufi aMrrJrr,rryAaoro u Qasonoro pacrpeAenenzfi uo $opuynarra (a) u (8).

8.3.1.8 Pesylrrarrr noBepKr{ cqr.rTaTb IOJIOXI{TeIbHbMLI, eoflil 3HaqeHI'L lorpelllHocTl{ I{3Me-

penuft aMrrJrr{TyAHofo pacupeAeJreHr.rfl gneKTpoMafHr,rrHoro IIon,I [p]I AuHttMI{qecKoM AI'IarIa3OHe I'I3-

rraepenuft aMrrnr,rryAHoro paclpeAeJreulrfl He MeHee 60 aE r,r KpoccrroJrtrpl'I3allrloHHoft pasnxsre aHTerr-

Hbr-3oHAa He MeHee 20 IB HaxoA.f,Tcf, B cneAyroq[x [peAenax Anlr orHoc]ITeJIbHbx yponuefi aMrInI{-

TyAHO|O pacflpeAeneHlls:
-10 AB +0,3 aE;
-20 rB *0,3 aB;
-30 aB +0,5 AE;

-40 AB +0,7 aE;

-50 aE *1,5 48,

a 3HaqeHr{s a6corrorHofi uorpeuHocrr{ uruepeuufi tfasonoro pacflpeAeneHl'Lf, sJIeKTpoMarHI{THoro
t2



[oJUr IIpI,I Ar.rHaMuqecKoM ALIaIIiltoHe I,I3MepeHI{fi aMnnLITyAHoro pacupeAeJIeHI'L He MeHee 60 AE

Haxo,usTcfl B cneAyrouux flpeAenax [p]r oTHocr,rTeJIbHoM ypoBHe aMlnl,IryAHoro pac[peAeneHl'Ir:

Bal:as,uo (bopMyne (19):

Ir-,r-,[
J(x,yr)=lIIl

[,=0,=oI

t30;
L4o;
*4o;
*5o;
+13o.

B uporrnuoM cJryrrae pe3ynbrarbr uoBepKlt crrr,rrarb orpl{IIareJIbHbIMI,I u flocneAyloulue oIIe-

par1ur.r IIOBepKI,I He IIpoBOAI{Tr, KoMtIJIerc 6par<yeTc, I{ [oAJIexI'IT peMOHTy.

8.3.2 OupeAeJreHrre [orpemHocrrr rr3Mepenufi orHocrrreJlbHblx yponueft aMrrJII{TyAHbIx

ArrarpaMM HarrpaBJreHgocrrr u a6co;rrorrrofi norpemuocru rr3MepeHrrft Qaronux AlrarpaMM

Ha[paBJreHHocrrr
8.3.2.1OupeAenenue uorpeuHocrr{ llsrrrepeuzfi orHocI,ITeJIbHbx yponuefi aMrInI4TyAHbIx A}Ia-

rpaMM HarpaBneHHocrlr (44H) n (fasonrx,qLIalpaMM HarIpaBJIeHHocrI{ (OAH) ocyqecrBl'Irb Mero-

AoM MareMarr,rqecKoro MoAenr,rpoBalr4fl c rleroM pe3ynbraroB, rroJIfIeHHbIX B n. 8.3.1 Hacroslqero

AOKWSHTa, rryTeM cpaBHeHrrfl HeBo3MyrrIeHHbx 0MIIII,ITyAHbX AI,IafpaMM HaIpaBJIeHHOCTI',I' OlpeAe-

JreHHbx An, aHTeHH c paBuoMepurru cuu(fasHblM pacilpeAeJIeEI,IeM ToKoB Ha afleprype, I{ Tex xe AI'Ia-

rpaMM HarrpaBneHHocrr{, Ho c freroM [orpeIIIHocrLI I{3Mepenuft aunru'ITyAuoro u (fasonoro pacupe-

Aeresufi (AOP).
8.3.2.2HenosuyUeHuyro AlrafpaMMy HarlpaBneHHocrl{ oIIeH}ITb cneAyloq}Irrt o6pasou.

Parueprr rrJrocKocrlr cKaHr,rpoBaHux ru6parb I.I3 KpHTepLIs MaKcI{MiIrIbHoro ceKTopa yrnoB

BoccraHaBnneael\,Iofi ,{H, pannoro *65o, uo $oprraynau ( 1 8) :

Lx =a+2R.tg7, (18)

Lv =b +2R'tgg,
t$e Lx, Lr-putrcpBr urocKocTr,r cKaHr,rpoBa]Hilfl B COOTBeTCTByIOUIIX TIJIOCKOCTf,X, M;

a, b -pBMepbI pacKpblBa B cooTBeTcTByloq[x IIJIOcKocTf,x,M, a-b>51^*,tge )'^* - AJII'IHa BoJI-

Hbr, coorBercrByloqu qacrorulM 5; 8 u l0 ffq;
It - u:rrtepureJlbuoe paccrosHlle, R : 3 ),^*,u;
@:2,97 pag.

I4utepran AI,IcKperI'I3aquu arr6parb paBHbM 0,5)'^* '

.{la .racro6r 1 flq [epecqr.rrarr A(DP B pacKpLIBe aHTeHHbI s AOP Ha [JIocKocrI'I cKaHI'Ipo-

-10 aE
-20 aB
-30 aB
-40 AE
-50 aE

F2(u,v ) =

rye J( xr,lz ) - A<DP ua rIJIocKocrIl cKaHI'IpoBaHus;

(xz, y) - KoopAI,IHarbI Ha rIJIocKocrI{ cKaHupoBaHtrs',M;

Ao - atntnuTyAa cI'IrHzIJIa (Ao : I B);

go - $asaclirHarla (90 : 0 Pad);

N( M I =l 
Lr( tr) 

I - ,r"ro uraroB cKaHlrpoBaHr{r B Kax,qofi ras urocrocteft, r4e Ax, Ay - urar cxa-
''\''- / lurnvl )
Hr,rpoBaHldt B IlnocKocrtt Xu Y, coornetcrBeHHo'

pacc.ruram HopMr.rpoBaHgyro aMrrnr{TyAHyro Ar.rarpaMMy HarlpaBneHHocrl{ Ia (lasonyto lIla-

lpaMMy HarIpaBneHHocrI'I uo (loprrrynarra (20) u (21):

ls1t1x,y, DlM, (20)

(21)

13

F*(u,v)= arg[s(J( x r' ! ))l
rae 1...1 

- MoAynb KoMrJIeKcHoft nemrmnrr;

Ao(x,y)expt i(qll,Y)f
(*-*r)'+(y-yr)'+R'

l-u2



5 (...) - oreparop ABWepHoro Al4cKperHoro rpeo6pa3oBalufl Oypre;

MAX - MaKc[MaJrbHoe 3uaqeHtre aMrrJrr{ry.Uttoft AI,IarpilMMbI HilrIpaBJIeEHocr}I;

arg - aprryent ([ynruur'I;
z = sind.cos Q, | = sin?'sinq - yrnoBble KoopAI'IHarbI;

21
(J =* 

n N, V =1-!!-74 - yrnoBLre ceKTopa B clrcreMe KoopAlruar HalrpaBnflIolqux KocI'IHycoB
ZLr- 2L, '

(u,v), B [peAeJlax Koropbx BoccraHaBJILIBaerc, AI'IalpaMMa, par;

8.3.2.3 AunnuryAHyro AuarpaMMy aHTeHHbI u OIH c freroM IrorpeIIIHocr]I [3MepeHrafi A(DP

orIeH[Tb cJIeAfoIq]Iu o6pasour.

3naqeHr.rs fiolperrrHocrr.r r.r3Mepeuuft aunmrtyAuoro u (faaonoro paclpeAeneuufi AiuI Kax,uoro

orHocr,rreJrbHoro ypoBH, ulMrrJrr,rryAHoro pacflpeAeJleHll M saAaBarb [poIpaMMHo c freroM oIIOHKII

rorpemHocrll ll3MopeHuft A@P, flonf{eHublx n u. 8.3.1, no (lopnaynatv, (22) u (23):

oA

or

oA

6A= Norm(0,oz e),

Lg = Norm(O,o'r ),
rAe Norm - reHeparop clyrafinbrx BeJrr{rr}rH, paclrpeAeJleHHbx rlo HopMuuIbHoMy 3aKoHy;

o A - cpe11ee KBaAparlrtrecKoe orKJroueHlre pe3ynbraroB I,I3Mepenufi arrtnnuryAuoro pacrrpeAeneHl'L

tol
- 10 20 12,45;
- cpeAgee KBaAparurrecKoe oTKJroHeHlIe pe3ynbraroB [3Mepenufi (paronoro pacllpeAeneHl'L

= Lo 12,45 .

pacc.r[rarb aM[Jrr{TyAHoe r,r lpaaonoe pacnpeAeirenus SMfI Ha [JIocKocrI'I cKaHI'IpoBaHI'Ifl c

freroM Irorpemuocrl{ I,rx usuepeuufi uo (loprvry-ne (24):

J' (x, y r) = lJ (* r,y, Xl * & ) exp(7(ar eQ (* r, y r))+ a e)) .

AnaIorFIHrna o6pasoM rpoBecTr pacqeT (Bo3MyIqeHHbx)) EH 7 pa:. flpu
rorqeft peaJrr,r3arl[r{ Boclpo[3BoAr,rrb HoBbIe clyraftuue BeluqI'IHbI uo saxonarr'r (21).

8.3.2.4 florperunocrB r.r3Mepenufi ornocrrreJrbHbx ypOanefi A,{H IE OAH

(22)

(23)

(24)

raNAofi rocneAy-

OqeHLITb CneAyIO-

quu o6pasour.

Cp.ar.. KBaAparr,rrrecKoe orKJroHeHr{e pe3yJlbraroB I,I3MepeHnfi ypornefi AIH z O,{H B ABJrx

fJraBHbx ceqeHl,Irx upu tp:0 w g:xlT pacctllITarb no (foprrlylaorr (25) vt (26):

oFn (2s)
k=I

i=1

oFa =

rye k - qlIcIIo peanl,I3allfifi uogenup ouauut, k : 7'

Pacc.rurarr rorperrrHocrb I{3MepeHI'I"=H["dl{ir:;^Y uo (poprvrvuatn, (27) u (28): 
e7)

180 . _
L,F* = *2!2,45.oF*. (28)

Anaroruqubre pacrrerbr rrpoBecrl,r AJu HoMI,IHaJIoB rlacror, yKa3auHbx B rI. 8.3.2.2.

8.3.2.5 Pesylrrarrr IroBepKrr crrr,ITaTb [oJToXLITeJIbHbIMI{, eciu'I 3HarIeHI'Itr IIorpeIIIHocTl',I ]I3Me-

penufr orHoclrreJrbubD( yporrnef aMrnr{ryAHbx AI,IalpaMM HarlpaBneHHocrl{ Ao ypoBHefi (upu Kpoc-

Lrro*prrurluonnofi pa3Bfl3Ke aHTeHHbr-3oHAa He MeHee 20 !'B, AI'IHtlMI'IqecKoM .4LIarIa3oHe u3MepeH-

Horo aMlJrr.rryAHoro pac[peAeneul{s aHTeHHbI He MeHee 60 AB), He IIpeBbIIIIaror [peAeJIoB]

t4

(26)



r,r 3uaqeHr,rs a6comornofi norpeuruocrr.r r43Mepeuraft $asoBblx AI,IarpaMM HaflpaBneuuocru (upu

Kpoccloffpr,r3arllroHuoft pasnrsxe aHTeHHbr-3oHAa He MeHee 20 lB, AI,IHaMI,ItIecKoM ALIarIa3oHe LI3Me-

peHHoro aMrrar.rryAuoro pacupeAeJreHr.r, aHTeHHbI He MeHee 60 .uB) rlplr orHoc[ITeJIbHbx ypoBHrx aM-

rrJruTyAHbrx AI,IarpitMM, He rIpeBbrIrIaIoT rIpeAeJIoB :

-10 rB
-20 AE
-30 aB
-40 aE
-50 nE

-10 rE
-20 t8
-30 aE
-40.q8
-50 aB

+0,3 aB;
+0,3 4E;
+0,7 aE;
+1,1 aE;
*2,0 AB,

*30;
*4o;
i5o;
t9o;

+18o.

B uporuauoM cnfrae pe3yJrbrarbr [oBepKr,r cqurarb orpLIIIarenbHbIMI{ LI [ocneAyloque orre-

paulru rIoBepKI,I He rlpoBoAlrrb, KoMIrJIerc 6paxyercfl LI [oAJIexI'IT peMoHTy'

8.3.3 OupeaeJreHrre rrorpemuocrrr rr3Mepenufr rorQQuquenra ycrrJreHrrfl aHTeHH

8.3.3.1 florperuuocrb rrMepenufi rosi[Snqueum ycunennfl. orlpeAenl,Irb pacrrerHblM nyreM

rrpr,r HcrroJIb3oBaHI,u pe3ynbTaroB I,I3MepeHLIfi, uolyreHHbx B t.8.3.2 Hactoslqeft MII.
Ilorpeunocrr rr3Mepenufi xosQr[Hrlr.reHra ycurremptfl.6, 4E, paccql4rarb no (poprrayle (29):

d = uorg(l *U.^pi * aj al), Qs)

rAe dr - rorperHocrb LBMepenufi A,{H 4o ypouueft MI'IHyc 10 AB, 6f0,072;
dz - uorpemuocrb xoe(!(luqueHTa yclrneHr,rs srturoHnoft anreuust,6z:0,12;0,2;0,41;0,6;
d3 - [orpeuHocTb 3a cqer paccorJlacoBatrlrfl'.

3a uorpeuHocTb d3 upuuxrs MaKcr'rManbHoe r,r3 ,{Byx 3Haqenufi, paccullTaHHbrx uo ([oprraynavr

(30) u (31):

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

(30)

(3 1)

rle f9, Ir,r, fK - roeQouqlreHTbr orpaxeHr,rr BxoAoB granoHHoft, LtclrblTblBaeuoft aHTeHH, Bxo-

[a aHNfi43,ATOpa I,I3 COCTaBa KoMIIJIeKCa.

Mo4ynr rosrpr[uquegra orpaxeHr,rs cBs3aH c roe(llpuquenToM cros'Iefi BoJIHrI no Harlprxe-

urEro (KCBH) coouroruorrueu (32):

(32)

8.3.3.2 flpra pacueftx rorpertrHocrr{ 3a cqer paccornacorlalns.3HarIeHrIe KCBH etalonnofi

aHTeHHbr, Irclonb3yeMofi upu [poBeAeHr,r[ Ll3MepeHuit, ue AoJrxHo npeBblllrart 1,2, ucnHrrrsaeN'Iofi

arrreHHbl -Z,o,KCBH BxoAa BeKTopHoro aHiurfi3aropa qeneft - 1,2'

8.3.3.3 Pesylrramr rroBepKr.r cqr,rTaTb TIoJTOXI,ITeJIbHbMI{, eCJII{ 3HatIeHI'Ifl IIO|peITIHOCT}I }I3Me-

peuufi roe(p(frEqzeHra ycuneulrr aHreHHbr MeroAoM 3aMerrIeHI,L upu KCBH uclrblrblBaeuofi antenurr

ue 6oiree 2 u uorperugocr[ usuepeuufi roer[(puqneHTa yclrneHllr graJlounoft antennrr,4B:
0,5 aE +0,7 aE;
0,8,q8
1,5 aB
2,o tB

B upotunuoM cJryqae pe3yJrbTaTbr rroBepKI,I cquTaTb oTpI,IIIaTenbHbIMLI lI [ocJIeAyIo[U{e one-

pa{ru IIOB9pK}I He IIpOBOA}IT6, KOMIUIeTS 6paxyeTc.f, I'I [oAneXI'IT peMOHTy.

tl,0 aE;
+1,7 tB;
+2,2 t8.
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8.3,4 Orrpeaen€srle raana3oua pa6oqnx qacror

8.3.4.1 Ilpoaepry auana:oaa pa6o'trD( rmcror [poBoaI-ITE rlo p*yrETaa,lM oqpeaeneari' rro-

rpertrgocru rfiMepeE i awlrrryauoro u $a:oBoro pactrpe,{enelrqi.

8.3.4.2 Pe3ynrrar6r rloBep(tr crmrar6 rlonoxrrellElrllMlr, ecntr B aEaga3oEe qacror or ) ao

10lf[ 3Eacenfit llorp€uttocrE rcMepelld aMrJlllry,Eroro u $a:oooro pac[peAenemi Ee upeBLI-

ualqT ycTaIIoBITeEEBD( 3lra'res[i (cM_ tr. 8.3.1). B erou cryvae aulllra3oE qacToT (oMIUIe(Ca COCTaB-

arer or 5 ,uo 10 ffu,
B nporr.urou crryqae p*ynbrarbr IloBeprur cql{Tarb orpuuareJIBELIMu E [ocne,{y6rye ofle_

paryE IroBep(E Ee [poBo,{rIT6, (oMrule(c 6paKyeTcr Ir troaJ'IolqT peMoBry'

8.3.5 OllpeaeneBne paeuepoa pa6oleB o6.nacrrl cKrE[poBaEE
8.3.5.1 Onpege.neure pa:uepor pa6otei o6lacul cxaur'rpoaame ocyqeclBrlL tro psynrra-

TaM E3MepeEEi, BElnorqelrEr,D( E coorBercrgEn c n. 8.3.1 5 sacroqei MII'
8.3.5.2 Pesymraru IIoBepKI4 crmrar5 llonoxJrre.rEEEn,rlt, ecjrE pa3MepEr pa6ovei o6lacru

cKaullpoBasu, KoMnneKca (a;rxua x Bblcora) ae r'leuee 9,0 x 2,25 u.
B uporuorou cnyqae pe:yJnTarr,r troBepru, clmrarb orpnuareJlrrl;lMl Il [ocne,4rlolrye o[e-

paur[ noBgpxn ge [poao,4arr, rouuaer<c 6paKyerc, rr no{nexlir peMolrry'

83.6 Orrpeaeneurle ce(Topa yrnoB BoccranatJltiBaeMlrtt a[arpaMM EarrpatJreEEocrll

8.3.6.1 Oupe.uoreuue ceKropa )'rnoB BoccraEaBnI-IBaeMErx a[arpaMM rranpaB'jIeEEocrtr ocyqe-

crBET! rIO pgyrbTaraM ollpeaereHlul trorpeIIrEOCT{ rcMepeEl-ri [o [.8.3 2'

S.3.6.2PesyalrarunoBepl(trcrI[TaIbIIoIo)I(ETe]II'HI,IMEIlceKmPyIJIoRRoccTzlEas,IEBaeMoII
ar,rrr]uryguof,lIlialpaMMI,IEanpaBnellEoc,mBa3IIM},TaJIEEofi{},uoMecTEoiflJloc(ocT,txcocTaBIleT
or uuryc 65'ao 65i, ecnE trpt-r 3aaaIrIIED< I l. 8.3.2 ycloauo< uo,{elupoBatlu (ceKrop6r yrnoB O E

rp) paccvuramaa [orpe[IuocrE rtMepeEni orEocme.JIr,E6D( )?oBEefi A,UI Ee flpeBr[traer ycrzuroB-

renrro< s n. 8.3.2 gnaqesrd.

B uporreuou cnyqae p$ynbrarEl floBepxri cq[mrE orpl4areflbarlMt Ii locneaylorye o[e-

paq[tr troBep&r Ee nporo,u-rm, rounrerc 6paKy€Tc, tr floanex@r peMoEry'

9 OOOPMJIEHIIE PE3YJII,TATOB TIOBEPKII

9.1 Koun_nerc upmuaElcf, ro,EHM, ecrx E XOAe IlOBepr(Il BCe p$yIbraTbl noBeplc{ Ilojlox(a-

TeIILEBIe.

9.2 Pe:y.m, aT u nooepKll yaocroBeprorc, cBaqererlcrBoM o rloBep(e B coorBercrBlrn c flpu-

Ka3oM MErucrepcrBa [poMblureEsocrE tr roproB]E PO or 02 ]xont 2015 r' J'{! l8l5'
9.3 Eour no p*y;rrtarav IIoBepKll KoM[ne(c trpa3u ll'I Eenprro,ryElM K trpLMeEeEI4ro! cBliIAe-

TerrLcTBo o noBgpKe agEylMpyeTc, E BEIUECEBaeTC' rI3BeIqeEIIe o Iletrpl,ro,EocTl{ l( trpnMeEeEEIO B

coorBercrBrrlr 
" 

Ilpr"*o* Mr"u*"p"ou rrpoMLllrltleuEocrll I-r roproBJu Po or 02 llloI' 2015 r'
Ns 1815.

Haqamm< HI4O-1 <DfyTI (BHI4UOTPI4 ) O-8. IGM[IEc(lri
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