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PYKOBOACTBO MO 3KCIMJTYATALUN

Hacrosimee pykoBOACTBO TI0 SKCIUTyaTanmuu (nanee Pyxo6oocmeo) TpeaHa3HAuUeHO JUIs
TIOSICHEHUS TIPUHIUIIA pabOTHI, yCTPONCTBA W KOHCTPYKIHMU HeJUHEiHoro jokaropa ST 400
CAYMAN (nanee no texcry zoxamop wima ST 400). Ilepex HauanoMm SKCIUTyaTalluy JOKaTopa,
HEOOXOMIMO 03HAKOMHTBCS C JTAHHBIM PYKOBOJICTBOM.

1. ONMNCAHUE TOKATOPA
1.1. Ha3zHa4YyeHune

ST 400 npennazHaveH Jy1st 0OHAPYKEHHUS:
* 3JICKTPOHHBIX YCTPOMCTB TIepexBaTa HHPOPMAIHN
* MOOMJIBHBIX TeneoHoB 1 SIM kapt
* UHBIX AJIEKTPOHHBIX YCTPOMCTB, COAECPIKALIMX TOTYITPOBOJHUKOBBIE DJIEMEHTHI.

ST 400 mozBonsieT OOHAPYKUTh, KaK BKIIOUCHHBIC, TaK W BBIKIIOYCHHBIC DIICKTPOHHBIC
YCTPOICTBA, a TaKKe TOUHO ONPEACNTUTh UX MECTO YCTaHOBKH. Mcmonb3ys Jiokarop, oneparop
MOXET OTIMYHTh OTKIMKH pPEANbHBIX TONYIPOBOAHUKOB OT TPOYHUX OTKIHUKOB (KOPPO3HS,
CTPYKTypa METaJUI-OKUACENI-METaILT, METaJL).

1.2. CocTaB KOMMJIeKTa

Jloxarop nocrasnsercs B ynaponpouHoM keiice. B kommnext ST 400 Bxogst:

HaumenoBanue KomnunuectBo | O630HaueHue Ha pucyHke 1
noxkarop ST 400 1 2
akkymyanstop «Canon BP-970» 2 5
3apsITHOE YCTPOUCTBO 1 1
ajlanTep 3apsHOro ycTpoiictea 1 3
HayUIHUKH 1 8
TECTOBBIH nepensinyyarens Nel 1 6
TECTOBBIH nepensnyyarenb No2 1 7
PYKOBOJICTBO I10 OKCILTyaTaIliy 1 4
Kelic 1 9
Pucynok 1
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1.3. OCHOBHbI€ TEXHNYECKNE XapaKTEPUCTUKMN:

Jluana3oH U3y4aeMbIX 4acTOT 2-3ITn

MakcumanbHas IMKOBask U3JIydaeMas MeHee 2BT

MOIIIHOCTh

[Nonspusanus aHTCHHON CUCTEMBI DIUIMNTHYECKAs

PesxuMBbl paboTHL: «PY4HOI»
«aBTOMATHYECKHUI»
«ayguo»
«aJanTanus»

Jlnanas3oH peryJimpoBKU 4yBCTBUTEILHOCTH
B PYUHOM peXHUME

40nb (5 cryneneii ¢ marom 81b)

Wuaukanus ypoBHS IPHHAMAEMOTO CHUTHAIA

- CBETOBast Tpu 16-CerMEHTHBIX IIKAJIbI

- 3ByKOBast BCTPOEHHBIN IMHAMMUK,
HayUTHUKN

[Mutanue JINTUH-NOHHBIN aKKyMYJISTOP

«Canon BP-970»

Bpewmst HerIpepeIBHOIT paboTHI OT TTOJTHOCTHIO
3apsKEHHOTO aKKyMyJIsITOpa

ot 6 10 § yacoB
(B 3aBHCHUMOCTH OT pexHuMa paboThl)

Bpewms 3apsiiku akkymylsitopa

He 6onee 10 yacos

YcnoBust SKCIUTyaTaluu

- IMara3oH pabounx TeMIeparyp +5...+40°C

- OTHOCHUTEJIbHAS BIXXHOCTh BO3/lyXa He Oonee 85% (mpu 25°C)
Macca npubopa ¢ aKKyMyJIsSTOpOM 2,2xr

I'aGaputs! (1MHa, ITIPHUHA, BEICOTA):

- B CJIOKEHHOM COCTOSIHUU 600x160x260MM

- C TIOJIHOCTBIO BBIIBUHYTBIMHU 1680x160x260MMm
TEJIECKONMYECKON ITAHION 1

MIOAJIOKOTHUKOM

Macca KoMILIEKTa B UeMOjaHe 7,8Kr
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1.4. MpuHUNN paboTbl HeJIMHeHHOro JIoKaTopa

CnocoOHOCTh JI0KaTopa OOHAPYKUBATH OOBEKTHI, COAEPIKAIINE DIICKTPOHHbIE KOMIIOHEHTBI,
OCHOBaHa Ha ciemyromeM. JIoOble 3IEeKTPOHHBIE YCTPOWCTBA COCTOSAT M3 IEYATHBIX IIJIaT
C NPOBOAHMKAMH (AHTEHHAMH), K KOTOPBIM IOAKIIOYEHBI MOIYNPOBOJAHUKOBBIE 3IEMEHTHI:
JIIOJIBI, TPAH3UCTOPBI, MUKPOCXEMBI, TPEACTABISIONINE I 30HIUPYIOLIEr0 CUIHaNA JOoKaTopa
COBOKYITHOCTb HEJIMHEHHBIX IPeoOpa3zoBaTescH.

B pesysnbrare oOnyueHHs Ha 3THX aHTEHHAX HaBOmsATCs mepemeHHbie DJIC. DieMeHTamMu
C HEJIMHEHHON BOJBT-aMIEPHOW XapaKTePHCTUKOH 30HIMPYIOIIMH CHUTHAJI Hpeodpasyercs: B
BBICOKOYACTOTHBIE CUTHAJIBI KPATHBIX YacTOT (FApPMOHMKHU), MEpeU3lydyacMble B IPOCTPAHCTBO.
[lepeunsnyueHHbli CUrHAI NOCTyHaeT HA BXOJ NMPUEMHOIO ycTpoiicTBa jokaropa. [lo Hanuuuio
B CIIEKTpE NMPHUHUMAEMOTO CHTHaja BBICIIMX TapMOHHMK COOCTBEHHBIX YacTOT  IeperaTdyuKa
yCTaHaBIMBaeTcsi (akT MPUCYTCTBHS B 30HE 30HIUPOBAHHS OSJIEKTPOHHOTO YCTPOMCTBA
HE3aBUCHUMO OT TOTO, BKJIFOUCHO OHO MJIH BBIKJIIOUCHO.

«JIoKHBIMM» CHUTHAJaMH JJIsl HEIMHEWHOro JIOKaTopa MOTYT OBITh OTPAXEHUS OT
COIPUKACAIOIIUXCS METAJUIMYECKUX MOBepxXHOCTeH. [Ipy KOHTaKkTe TakUX CIO€B BO3HUKACT
HeNMHeHHbIH dreMeHT. Takoe oOpa3oBaHHME HM3BECTHO Kak MeTaul-okucen-meramn (MOM),
a BO3HHKalOIMH srneMeHT HaszbiBaeTcsi MOM-mmon. MOM-cTpykTypa npeoOpa3oBbIBaET
CHEKTP 30HAUPYIOLIETO CUIHAla B YACTOTHBIM CHEKTP, OTIMYAOIIMICS OT CIEKTpa CUTHAA,
OTPaKEHHOI'0 OT KJIACCUUECKOI0 IOJIyIIPOBOAHUKA.

Baxupim gocronmHCTBOM ST 400 SIBISETCS €ro CIIOCOOHOCTH C BBICOKOW BEPOSTHOCTBHIO
OTIINYATh OTKIUKH PEATBHBIX ITOTYIPOBOIHIUKOBBIX AIEMEHTOB OT «JIOYKHBIX» OTKIHMKOB MOM-
CTPYKTYp, a TaK:Ke YBEepeHHOE OOHApYKECHHE OOBEKTOB IMOMCKA, PACIIONOKEHHBIX 38 YaCTHYHO
9KPAaHUPYIOUMIMMHU TPENATCTBUSAMH. JlaHHBI S(QQEeKT JOCTUTAETCS 3a CYET OJHOBPEMEHHOTO
W3TyYCHUs] HECKONBKHX dYacToT B auwamasoHe 2 - 3[Tnm um aHamm3a KOMOWHAITMOHHBIX
COCTaBIISIIONINX B CIIEKTPE OTPaKEHHOTO CUTHAJIA.

1.5. Pe>xnmbl pa6boTbi

B noxarope ST 400 CAYMAN peanu3oBaHbI CIIEyIOMNE PEKUMBI PAaOOTHI:
*  OCHOBHBIE PEKHMBI TIONCKA: (PyIHOH 1 aBTOMATHIECKHUI)
*  BCIIOMOTaTEeNbHBINA PEKHM: ayJHO
*  CEepBMCHBII PEKUM: aJjanTaIys

e nomnojiHUTENbHbIe peskuMsl Torcka: (OPT1 u OPT2)

OcHogHble pesricumobl noucka TpEeAHA3HAYCHBI IJIsL 06Hapy)1<eHI/m OTKJIUKOB HEITMHEHHBIX
DJIEMECHTOB U pacIiO3HaBaHU UX IO COOTHOUICHUIO ypOBHeﬁ (HIKaJ'I I/IH,HI/IKaTopa). HpI/I TIOUCKE
HpI/I60p MOXKET UCIIOJIB30BaThCA B ABYX PEIKHUMaAX:

*  C pydYHOH perylupoBKOil ycunenus npuemuanka (pesxkum MANUAL)
*  C aBTOMaTHUYECKOH PeryInupoBKOH ycuieHus npuemMHuka (pexum AUTO)

ITpu padoTe B IOMEIIEHUAX ¢ OOJIBIINM KOJIMYECTBOM O(QUCHOM TEXHUKH U JIPYTUX OOBEKTOB,
3aBEJIOMO COZIEPIKAIIUX MOTYTIPOBOTHUKOBBIE HIIEMEHTHI, PEKOMEH/TYETCS HCTIONb30BaTh PENHCUM
C ABMOMAmMU4ecKoll pecyiupogKoll ycunenua npuemMHuKa. JloCTOMHCTBOM JaHHOIO peXHMa
SIBJISIETCS] BO3MOXKHOCTB OOHApy KeHHsI 1iesieit Ha (hoHe Memaomux Bo3aencTuii. OcoO0eHHOCThIO
aBTOMATHYECKOTO PEKMMa MOXKHO CUUTATh HEOOIBIITYIO JadbHOCTh OOHAPYKEHNUS LeNeH.

(4

HEJIMHEWHbINA JIOKATOP ST 400 CAYMAN

Vcnionb3oBaHue pyunozo pescuma MoucKa 1enecoodpa3Ho pH HEOOXOAUMOCTH Oy YSHHs
100 MaKCUMAIBHOHM JaNbHOCTH OOHApYyXKEHHs, 00 HAa0OOPOT, MUHUMAIBGHON (JUI TOYHOM
JIOKaJM3aK 00beKTa). B cirydae ycTaHOBKM MaKCHMAaJbHOTO YCHWIJICHHS NPHEMHHKA CIETyeT
YYUTBHIBATh BO3PACTaHUE BEPOSITHOCTH JIOXKHBIX) CpabaThIBAHHH.

Pexcum ayt)uo TIO3BOJIACT ACMOAY/IUPOBATH OTKIIMK OT LEJIN U MIPOCIYyHIaTh €0 IIPpH IMOMOIIH
BCTPOCHHOI'O JUHAMUKa UJIK HAYyIITHUKOB. Hcnonw30BaTh JaHHBINA PEKUM uenec006pa3H0 ocJie
O6Hapy)KeHI/I${ OTKJIMKa LECJIN B JII000M U3 JBYX ITOUCKOBLIX PEIKUMOB.

Pexcum at)anmauuu SABJIICTCSA CCPBUCHBIM. On IpeaAHa3Ha4CH Jisd HaCTpOﬁKH JIOKaTropa Ha
OIITUMAJIbHBIC ITapaMETPhbl U oOecriedyeHus: HauOOJIbIICH 3(1)(1)6KTI/IBHOCTI/I IIOHCKa B KOHerTHOﬁ
3II€KTpOMal"HPITHO]>i obOcraHoBKe. Mcronb30BaTh I[aHHLIﬁ PEKUM HCO6X0,IIPIMO BCSIKUT pas
IOCJIC BKIIFOYCHHUSA JIOKATOpa, a TAKXKE IEPUOAHUYCCKH B IIPOLCCCE IMOHCKA. HpI/I aganrTaguu
AHTCHHA JIOKAaTOopa AOJI’)KHa OBITh HarpaBJICHa B CTOPOHY OT 3HeKTpOHHOI71 TEXHUKH U OOJIBIINX
METAJUIMYCCKUX MTPEIMETOB.

Onuuouublepe.m‘wnbt NpeAHA3HA4YCHBI U1 pEHICHUS CHeL[I/I(i)I/I‘IeCKI/IX 3aJa4, BOSHUKarOIUX
B IIPOLECCE NMTOUCKA DJICKTPOHHBIX KOMIIOHCHTOB. B 6azoBoii BEPCUU TPOTIPaMMBbI JaHHBIC PEIKUMbL
HE pean30BaHbI. OHHU SBISIOTCS 3aKa3HBIMU U COTVIACOBBIBAIOTCS IIpU IMMOCTaBKE an/I6opa. B
HpI/I60pe MOryT OBITh PpCain30BaHbl TOJILKO Ba OIINUOHHBIX PEKHUMaA U3 IEPEUHA BO3MOKHBIX.

1.6. KOHCTpYyKLyMs sioKkaTopa

KOHCTPYKTHBHO JIOKATOP COCTOMT M3 OCHOBHOTO OJIOKA M aHTCHHOTO MOJIYJIsI, COCTMHCHHBIX
MEXy COOO¥ MPH MOMOIIH TEICCKOMMYCSCKON IITaHTH. BHENITHUI BHT JIOKaTOpa MPE/CTABICH
Ha pucyHke 2. [ludpamu Ha pucyHke 0003HAUCHBI:

1 — aHTEeHHBIH MOAYJIb
2 — OCHOBHOI1 OJIOK
3 — TenecKonuyuecKas MTaHra.

Pucynoxk 2
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1.6.1. AHTEeHHbIH MoAy /b

AHTEHHBIII MOIYIb COCTOMT W3 NpHEMO-Tiepenaromero O1oka, OJoka ympaBlIeHUS H
WHIMKALMK U aHTEHHOH cucTeMbl. Bee ykasaHHBIC yCTpOiicTBa cOOpaHbI Ha €MHOM IIIACCH B
€JIMHOM KOpITyCe.

AHTEHHBIII MOJyNb 3aKpPEIUICH Ha TENECKOIMMYECKOil HITaHre MpH MOMOIIM IIAPHUPHOTO
COCJIMHEHHMS, MO3BOJISIONIETO MEHATh HAKJIOH B IUIOCKOCTH IPOJOJIBHOTO CEYEHHS JIOKAaTopa
(pucyHnok 3a). /lns M3MeHEHHs IMOJOKEHHS AHTEHHOTO MOIYJNS HEoOXOAWMO OCIaOWUTh BHHT
(pucyHOK 30). YCTaHOBHTBH aHTEHHBII MO/IYJIb B HEOOXOAMMOE TTOJIOKEHNE 1 3a(HKCUPOBATH €TO,
IIPH TIOMOIIM  BHHTA.

3anpewaemcs MeHAMb NONONHCEHUE AHMEHHO20 MOOYIA NPU 3ADUKCUPOBAHHOM 3AHCUME.
Dmo modrcem npusecmu Kk nOI0MKe WAPHUPHOLO COeOUHeHUs!

Pucynok 3a Pucynok 36

Pucynox 4

Ha cTopoHe aHTEHHOTO MOJYJIsi, OOpAIICHHOH K ONeparopy pacrojaraetcs HHANKATOpHas
MaHeIbh W THE3I0 pa3beMa Kabems ynpasieHus/mutanus (pucyHok 4). Ludpamu Ha prcyHke
0003HaYEHbI:
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O06o3HaueHue Ha
No Ha Haznauenue Iset
HaHeIu
pHCYHKE
HMHIMKaTOpa
1 MHJINKATOp MUTaHHUs KpacHbIit POWER
2u3 UHIUKATOPBI BKITIOYCHUS TOTMOTHUTEIBHBIX PSKHUMOB* | JKenThIid OPT1
OPT2
4 16-cerMeHTHBIN UHAUKATOP YPOBHEH «ONACHBIX)» KpacHbIi 1
OTKJIHKOB
5 16-cerMeHTHBINH MHAMKATOP YPOBHS OTKIMKa MOM- CUHHUI 2
CTPYKTYp
6 16-cerMeHTHBINH MHANKATOP YPOBHS OTKIIMKA OTpaxka- | Oelblit 3
IOIHUX TTOBEPXHOCTEH
7 5-CEerMeHTHbIH HHUKATOp YCTAHOBIEHHOTO YPOBHS JKENThIN SENS
YYBCTBUTEIBHOCTH PUEMHUKA
8 5-CerMeHTHBII HHIMKaTOp KOMOMHAIIMY YacTOT B JKENThINA CH
pexxume AUDIO
9 HMHAMKATOP BKJIIOUCHUS PEXKHUMA aKyCTUIECKOTO JKENTHIN AUDIO
KOHTPOJIA
10 MHJIMKATOP BKJIIOYEHHUS PEXKHMMa IT0MCKA C aBTOMATH- JKEIThIN AUTO
YECKOU PEryIMPOBKOI yCHIICHUS ITPUEMHHKA
11 WHJIUKATOP BKIIIOYCHUS PEXKMUMA TIOMCKA C PYYHOI JKEITHIN MANUAL
PeryaMpoBKON yCUIICHUS
12 THE3J10 TTOAKITIOUEeHHs KaOellsl yIpaBIICHUs]/ THTaHHs.
13 USB-nopr

* . JIAaHHBIC PEKHUMbI HE BXOIAT B 63303}/}0 BEPCHUIO ITPOrpaMMBl.

Hanpapnenne MakCMMyMOB JHarpaMM HaIpaBICHHOCTH MPUEMHOW U MepearoIeii aHTeHH
[0Ka3aHbl HA PUCYHKE 5.

Pucynoxk 5
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1.6.2. OCHOBHO# 6J10K

B cocraB ocHOBHOTO O110Ka BXOAAT: OarapeiHbIil OTCEK, MaHEeb YIPABICHHs, MEXaHIYECKHEe
JMEMEHTHI, 00pasylomue HEeCyIIyl0 KOHCTPYKIHIO. BHemmHuii BuA OCHOBHOTO Onoka W
PachonoKeHne HIEMEHTOB €r0 KOHCTPYKIUU MPEICTABICHbBI HA PUCYHKE 6.

Pucynoxk 6
[ucdpamu Ha prcyHKe 0003HAUCHBL:

1 - pykosiTKa

2 - BUHTHI (PUKCAIMHU TTOJIOKOTHUKA

3 - NOJIOKOTHHK

4 - HanpaBIAOLIUE [T0JJIOKOTHUKA

5 - aKKyMyJIATOp

6 - OTCEK MUTAHUS

7 - BBIKIIFOUATEb TTUTAHUS/PETYIISTOP TPOMKOCTH
8 - perieTka BCTPOSHHOI0 IMHAMHKA

9 - maHenb yrnpaBIeHHUs.

PyxosiTka (prucyHok 6, m03. 1 ) mpeiHasHavdeHa 171st yioOHOT0 yAep KaHHs JIOKaTopa B IIporecce
pabotsl. [IpenycMoTpeHo qBa BapuaHTa yaepiKkaHus jokaTopa. Ha pucynke 7a mokasaH BapuaHT
YAEpKaHHS JOKaTopa IPH 30HJUPOBAHMN HHU3KO PACIOJIOKEHHBIX 00bekToB. Ha pucynke 70
[OKa3aH BAPHAHT YJCP)KaHUs JIOKATOpa B CIy4ae 30HIUPOBAHMS BBICOKO PACIIOIOKCHHBIX H
YAAJIEHHBIX 00BeKTOB. IIpH 3TOM peKOMEHyeTCs HCTIOIb30BaTh ITOJIOKOTHHK.

IMomnoxorHuk (pucynok 6, mo3 3) mpexHa3Ha4YeH JUIS YMEHBIICHHS HAarpy3Kd Ha KHCTh
oreparopa npH padboTe ¢ BEIBIHYTOI TeIeCKONNIECKON mTaHroi. st gprkcarym HarpaBIsIronmx
TIOJUTOKOTHHKA (PUCYHOK 0, 1103. 4) HCIOJIB3YIOTCS 1B BUHTA-0apamnika (pUCyHOK 6 11o3. 2).
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HEJIMHEWHbINA JIOKATOP ST 400 CAYMAN

PucyHnok 7a Pucynox 76

B 3asHei yacT 0CHOBHOTO 0JIOKA pacIoIoKeH OTCEK MUTAaHH (PUCYHOK 6 103. 6) B KOTOPOM
pa3MenaeTcsi CbeMHBII aKKyMYJISTOp (PUCYHOK 6, TI03. 5).

Ha npaBoii cOTOpOHE OCHOBHOTO OJIOKAa PACIIONIOKEHA PEIIETKA BCTPOCHHOIO JAMHAMHUKA
(pucyHok 6, 11o3. 8).

Ha 15ieBoil CTpOHE OCHOBHOTO OJIOKa pACIOJOKEHBI BBIKIIOYATEIb MUTAHUS/PETYISATOp
TPOMKOCTH (PUCYHOK 0, 1103. 7) ¥ IaHEeJb yIpaBlIeHUs (PUCYHOK 6, 1103. 9).

N3o0paxkeHue naHenu ynpaBleHHs MPEACTaBICHO HA PUCYHKeE 8.

Ha nanenu ynpasieHus pa3MeleHbl HIECTUKHOMIOYHAS KIaBuarypa (pUcyHoK 8, mo3. 1-6) u
THE3J0 71 TOAKIIIOUEHHS HayITHUKOB (PUCYHOK 8, 1103.7).

Pucynox 8

Ha pucysnke 8 mudpamu 0603HaueHO:

1 ¥ 2 - KHOIIKM YIPaBJICHUS 4yBCTBUTEIBHOCTHIO IPUEMHHKA

3 - KHOIIKA YCTaHOBKH PEKUMOB IIOUCKA

4 1 5 - KHOIIKM YCTaHOBKHM KOMOMHALIMIT 4acTOT 30HIUPYIOUIMX curHaioB B pexume AUDIO
6 - kHomKa BKIoueHus pexxruma AUDIO

7 - THE310 MOAKIIIOYCHHUS HAyIIHUKOB (3,5MM).
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1.6.3. Teneckonmnyeckas LUTaHra

UeThIpeXCEKIMOHHAsT  TEIEeCKOITMYeCKasl INTaHTa MpeJHa3HaueHa Uil TPUOTHKCHUS
aHTEHHOTO MOIYNsl K YHaJCHHOMY MpoBepsieMOMy 0O0bekTy. [IpH TOMOIIM 3CIEHTPHKOBBIX
32)KIMOB MOYKHO YCTaHOBUTH TPEOYEMYIO JJTHHY IITAHTH.

Teneckonuyeckas MTaHTa 3aKpeIUIeHa BHYTPH OCHOBHOTO OJI0Ka, HA €€ TPOTHBOIIOIOKHOM
KOHIIE TIPY TIOMOIIY ApHUPHOTO COEJUHEHHUs 3aKpPEIIeH aHTeHHBIH MOAyab. BHyTpu mtanru
MIPOXOIUT BUTOH Kabelb, COCTUHSIONINN aHTEHHBI MOAYJb ¢ OJIOKaMH IMUTAHUS U YIPABICHHS,
pacronoKeHHBIMA B OCHOBHOM Oiioke. Ha pucyHke 9 mokasaH BHEIIHHU BHJ JIOKAaTopa CO
CJI0KEHHOW U MaKCHMAJIbHO BBIJIBUHYTON IITAHTOM.

Pucynox 9

1.6.4. MapkupoBKa

Jloxatop ST 400 mapkupyeTcst IpH TOMOIIH IIHJIba, HA KOTOPOM IIPE/ICTABICHBL:

- HAaMMEHOBAaHUE MOJICIIH

- CepuitHbIil HOMep

- JIOTOTHUII, HANMEHOBAHHE U TOCYapCTBEHHAsS IPUHAICKHOCTE (PUPMBI-IIPOU3BOIUTEIIS.
MecTo pactonoKeHUs MIMIBA Ha KOPITyce MoKa3aHo Ha pucynke 10.

Pucynoxk 10

(A1
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2. NICNOJIb3OBAHUE JTOKATOPA
2.1. MogroroBka k pa6ore

Jloctarb JIOKaTOp M aKKyMYJISITOp M3 4eMOJaHa yKJIaaku. IIpoBepHTb KOpIyca OCHOBHOTO
0J0OKa M aHTEHHOTO MOAYNS, a TaKke Kabelb M pa3beM Ha OTCYTCTBHE MEXaHMYECKHX
noBpexeHuit. [IpOBEpUTh aKKYMYJIATOP Ha OTCYTCTBHE MEXaHHYECKHX MOBPEKICHHI KOpITyca
U KOPPO3UH KOHTAKTOB.

IIpu nanuyuu yKazannuwlx HeOOCMAmMKO8, IKCHIAYAMAYUA IOKAMOPA 3ANPeu|aemcs.

OcnabuTh BUHTBI, (YUKCHPYIONIHE HAPABIIAIONIHME TTOATOKOTHHUKA U JIEPiKa 3a IIIACTMACCOBYIO
4acTh MOJIOKOTHHKA BBITAIIUTh €r0 U3 KOPITyCa OCHOBHOI'O O0Ka. YCTaHOBUTBH aKKyMYJISITOP B
Oarapeitblii oTcex (pucyHok 11).

Pucynox 11

BcTaBuTh KOHITBI HAITPABIIAIOMINX MOUTOKOTHHKA B OTBEPCTHSI OCHOBHOTO OJIOKA U 33/[BUHYTH
IOJUIOKOTHHK /10 yropa. 3a(MKCHpPOBATh HANPABIISAIOLINE TOJIOKOTHHKA BUHTaMU-0apalikaMu.

VY6ennThes, UTO BBIKIIOUATENh MHUTAHMSA (PUCYHOK 6, 1M03. 7) HAXOAWTCS B KpalHEM
JIEBOM TOJIOKCHUM (BBIKIIOUEH). [IpHCOCAMHHUTh pa3beM NHTAHUS/YIPABICHUS K THE3IY
aHTEHHOTO MOIyNs (pUCYHOK 4, o3 12). BKIIOUNTH JTOKATOp, MOBEPHYB PYUYKY BBIKITIOYATEIS
B HAINpPaBJICHUHU MO YacOBOW CTpenky. Ha MHAMKAaTOpHOW MaHeNn aHTEHHOTO MOJYJIS TIOSIBUTCS
CBETOBAsI MHAUKALIUS B COOTBETCTBUH ¢ Tabnurei 1.

Tabnuya 1
O6o3HaueHue Lser Pexum KommenTapun
0TOOpaKeHUS
noctossiHHOe | Hanuume 1ITaTtHOTO AIEKTPONHUTAHHMS HA aHTCHHOM
. CBCUCHHE MozyIie
DC KpacHBbIi "
AKKYMYJISITO) a3psIKEH. Tpebyercst 3aMeHa
e — yMy. P pasp. peoy
AKKYMYJISITOpa
WHaukatop  yCTAHOBIEHHOTO — 3HAYECHHS  yCHICHUS
. MOCTOSIHHOE | mpreMHHKa. [Ipy BKITIOUEHHH JIOKAaTOpa aBTOMAaTHYECKH
SENS JKEJThIH
CBCUCHHUE YCTaHABIMBACTCS MaKCHMalbHOe ycuienue. Ilpu stom
CBETATCSI BCE 5 CErMEHTOB MHAMKATOpa
WHuaukatop YCTaHOBICHHOTO pexuma paboTel. [Ipu
. MMOCTOSTHHO®
MANUAL JKEJTHIA cheUeHIe BKJIFOYCHUM JIOKATOpa aBTOMAaTUUYECKH YCTaHABIUBAETCS
PYYHOH pexXHuM MOUCKa

IMocnie BKJIIOYEHHUs JIOKATOpa BO3MOXKHO HEPUOIMYECKOE CAMOIIPOU3BOJILHOE CBEUYCHHE
OJJHOTO MJIM HECKOJIbKUX CETMEHTOB HHIMKAaTOPOB YPOBHEH CHTHANOB (PUCYHOK 4, 1103.4-
6). DTO CBUAETENBCTBYET O HEOOXOAMMOCTH aJaNTallMH JIOKATOPAa K YCIOBUM OKpYIKaromei
ANEKTPOMAarHUTHON 0OCTaHOBKH.
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PYKOBOACTBO MO 3KCIMJTYATALUN

2.2. Pe>xxuMm agantaynm

J1ns BKITFOYECHHUS pekrMa aJanTaiui HeoOoxoanmo Haxars kHonky MODE ( pucyHok 8, mos.
3) Ha maHeN! YIpaBJICHUsI OCHOBHOTO OJIOKA M yAEPKUBATh €€ B TeueHnH 3-4 cexyHa. [1pu stom
AQHTEHHA JIOKATopa JI0JDKHA OBITH HATIPABJICHA B CTOPOHY OT KPYITHBIX METAIUINYECKUX TIPEAMETOB
1 00BEKTOB, 3aBEIOMO COJICPIKAIINX HEJIMHEHHBIC HJIEMEHTHI (JTyd4Ille BCEero HarpaBUTh aHTEHHY
B IOJI HJTH TTIOTOJIOK).

IIponecc amanrammu mmtess 10-15 cexynn. Ilpu 5ToM Bce WHAMKATOpbl HA TaHETH
AQHTEHHOTO MOAYJs, 3a HCKiIrodeHneMm uHaukaropa SENS ceersarcs. Ha magukatope SENS
CErMEHTBI 3aroparoTcsi MOCenoBaTelbHO. TakuM 00pa3oM, BO BpeMs aJanTallid OIepaTop
UMEET BO3MO)KHOCTb KOHTPOJIMPOBATh MCIIPABHOCTb BCEX CEIMEHTOB MHJIMKATOPOB Ha MAHEINH
AQHTEHHOTO MOJYJIS.

Ilo oxoHwaHmm mpolecca amganTalil COCTOSHHE WHIMKATOPOB AHTEHHOTO MOJIYIIS
COOTBETCTBYeT Tabnuue 1.

2.3. lMpoBepka paboTocrnocobHocTH

Iocne Toro, kak JOKAaTop aganTHPOBaH, IEpe] HAvyaloM MOUCKAa HEOOXOANMMO MPOBEPUTH
(yHKLIMOHATIBHBIE BOBMOXKHOCTH HPHOOpPA IPU MOMOIIH TECTOBBIX Hepensiydareneii (pHCcyHoK
1, mos. 4,5).

Jnst 5TOro B IOMEIICHMH HEOOXOAMMO BBIOpPAaTh MECTO, TJ€ OTCYTCTBYIOT OTKJIMKH OT
HEJIMHEHHBIX OJJIEMEHTOB M OTPAXKAIOLIIMX IOBEPXHOCTEH. YCTAaHOBMTh B JAHHOW oOiacTu
TECTOBBI nepensiaydaress Nel.

[MocnenoBaresbHBIM HaXKaTHEM KHOIIKH 2 (PHCYHOK 8) yCTQaHOBHTH YCHJICHHE IPHEMHHUKA
TakuM 00pa3oM, utoObl Ha umHanmkartope SENS cBerminck 3 cermeHTa, 4To COOTBETCTBYET
cpeaHel YyBCTBUTECIILHOCTH IPUEMHUKA.

Pacrosioxuth aHTEHHY JIOKaTOpa B HAIIPaBJIEHUU Ha TECTOBBII Nepeunsityuareis. [lepemernas
AQHTEHHY I10 HAIIPaBJICHUIO K IEPEUH3IIyaTelI0 U OT HETO, OIPE/CIUTh PACCTOSHUE, IIPU KOTOPOM
Ha wkane 1 unpukaropa LEVEL cBerarcs Bce 16 cermenToB. J[jist HCIIpaBHOTO U HOPMAaJIbHO
aJaTHPOBAHHOTO IPUOOPA ITO PACCTOSIHUE HE JIOIDKHO ObITh MEHBIIE | M.

Jlanee HeOOXOAMMO TOBTOPUTH OIMCAHHYIO IPOLIEYPY, UCIIOJIb3Ys TECTOBBIN IIepen3IydaTeib
Ne 2. IIpu 3TOM HYXHO ONpPEIEIUTh PACCTOSIHUE, OT AHTEHHBI JI0 NIepeu3lyyaresis, Ha KOTOPOM
cBersiTesl Bce 16 cermentoB mikaibl 2 unaukatopa LEVEL. Jlns ucripaBHOro U HOpMalibHO
aJIaTHPOBAHHOTO NPUOOPa ITO PACCTOSIHUE HE TOJDKHO ObITh MeHbIne 0,3 M.

Ecnu B pe3ynbrare NpoBEpOK yCTAHOBJICHO, YTO PACCTOSHUS, HAa KOTOPBIX 3aroparoTcsi BCe
cermeHThl mwkaid 1 u 2 unnukatropa LEVEL menblie yka3aHHbBIX, PEKOMEHIYETCSl TOBTOPHO
IIPOBECTH afanTaruio (1. 2.2) ¥ MOBTOPHUTH PUBEACHHBIE BBIIIE TPOLEAYPHI IPOBEPKU.

Ecnu paccTostHUSI COOTBETCTBYIOT yKa3aHHBIM HOpPMaM, TO JEJNAETCsl BBIBOJ, 4TO HPHOOp
HCIIPaBeH ¥ IPABUIILHO aJalTUPOBAH, a CJIEA0BATEIFHO rOTOB K paboTe.

2.4. Paborta B pexkume pyyYHOH peryimpoBKN yCUII€HUS

BeImonHuB mpouenypel, ykazanusie B ILIL 2.1. - 2.3., 1 yOeauBIIKCh B paOOTOCIIOCOOHOCTH
JIOKaTopa, MOXHO HPHCTYNaTh HEMOCPEACTBEHHO K pabore ¢ mpubopoM. ITocie BKIFOUSHHS
JIOKAaTOp aBTOMATHYECKU MEPEXOIUT B PEIKKUM MOMCKA C PYUYHOH PEryIupOBKOii yCuieHus (anee
pyunoil pedcum). IIpu 9TOM yCcTaHABINBACTCS MAKCHMAJILHOE 3HAYCHHUE YCHIICHHS IPUEMHHUKA, O
YeM CBHJICTCIILCTBYCT CBEUCHHE BCEX IISITH CEIMEHTOB MH HKartopa SENS.
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PyuHOI1 pesxuM sBISETCS OCHOBHBIM PEXUMOM paboTel ST 400. B manHOM pexuMe oneparop
HMEeT BO3MOXXHOCTh MPUHYUTEIBHO MEHATh YCHIEHHE MPUEMHNKA, YBETUYNBAs NN yMEHbIIas
JTaTbHOCTH OOHAPYKEHHs JIOKAaTopa.

Jlnana3oH u3MeHeHUs ycuieHus npuemHuka cocrtaBiseT 40ab (mare maroB mo 8 nb).
Kaxomy mary n3MeHeHus! 4yBCTBUTEIIBHOCTH COOTBETCTBYET | cermeHT nHaukaropa SENS.

Takum oOpa3om, cBeueHHE BceX MATH cerMeHToB uHAMKaropa SENS o3nawaer, urto
ycraHoBieHO ycuieHue 40ab W, COOTBETCTBEHHO, OOECIEUMBAETCS HAMOONIbIIAs JATbHOCTh
oOHapyKeHHs LeeH.

Ecmu v omuu cerment muaukaropa SENS He cBeTHTCS, TO 3TO 3HAYMT, YTO yCHIICHHE
npueMHuKa paBHoO 0B 1, COOTCBETCTBEHHO, TAILHOCTh OOHAPYKEHUS 11e/eil HauMeHbIIas.

W3meHenne 3HadeHHs YCHJICHHUs NMPUEMHHKA HA OIMH IIar MPOHM3BOJMUTCS OJHOKPATHBIM
HaxatueMm KHomok SENS u (pucyHok 8, mo3. 1 u 2).

Wndopmanys o HATMUUH OTKIIMKA B 00JIACTH 30HANPOBAHUS 0TOOpaKaeTcs Ha TPeX IIKalax
nuaukaropa LEVEL (pucynoxk 4, nos. 4-6).

Ilxana 1 waauxkatopa LEVEL (16 cerMeHTOB KpacHOTo LBETa) OTOOpaskaeT ypOBEHb
OTKJINKA, IEPEN3ITyYEHHOTO MOTyPOBOAHUKOM. VHIUKAIMs O JaHHOH IIIKaJe COMTPOBOXKIAETCS
3BYKOBBIM CHTHAJIOM I1€PEMEHHOTO TOHA.

Llxana 2 nuauxaropa LEVEL (16 cerMeHTOB CHHETO 1[BETa) 0TOOPaXKaeT ypOBEHb OTKIIMKA,
nepeusnyyeHHOro MOM-CTpyKTypamu.

Ilxana 3 wamukaropa LEVEL (16 cermenroB Oemoro 1mBera) oToOpakaeT ypOBEHb
OTKIJIMKA, MEPEN3ITyYeHHOTO PA3IMYHBIMHM OTPAXKAIOIIMMHU TOBEPXHOCTSIMHU (BEPOATHEE BCETO
METAJNTHYCCKUMH).

UYem Oomblie ypoBEHb OTKJIMKA TOTO MJIM HWHOTO 30HIUPYEMOro 0ObEKTa, TeM OOoIblie
CErMEHTOB CBETUTCS B COOTBETCTBYIOLIEH Hikasie uuaukaropa LEVEL.

Pexomenoayuu

O0bexTamu 30HIUPOBAHUS B
MIOMEIIEHNH, KaK ITPABUIIO, MOTYT OBITb:

*  Orpaxparouue KOHCTPYKIIHN

(cTeHbl, MePEKPHITHUS, TIOJIbI)

*  JJIEeMEeHTHI HHTEepbepa

*  pa3nUYHBIE TPEIMETHI, 3aBEIOMO
HE COIEPIKAIINE B CBOEM COCTaBE
IOy TIPOBOHUKH.

IIpenmeTs, B  COCTaBE€  KOTOPBIX
3aBEJIOMO  MMEIOTCS  HOIYHNPOBOAHHUKU
(ammmaparypa, opucHas u ObITOBasi TEXHUKA,
CpencTBa CBSI3M U T.I.) TIPOBEPSAIOTCS
WHBIMHU CIIOCOOAMH.

IIpu IIPOBEpKE OTpakJaroIInX
KOHCTPYKIUH BayKHO MPaBUIBHO
YCTaHOBUTb YCUJIEHUE IIPUEMHHUKA. Pucynoxk 12

Eciau ycTaHOBUTH CIMIIKOM OOJBIIOE YCHIICHHE, BEIHKA BEPOSTHOCTh OOHAPYKEHHS
00BEKTOB, HAXOSIIUXCS 338 OIPAKAAIONIMMH KOHCTPYKLHSIMH. DTO IPEICTaBIsieT Ipodiemy,
€CJIM JOCTYI B CMEIKHBIC TIOMEIICHHS HEBO3MOXKEH. B TO e BpeMsi, eCii yCTaHOBUTD CITUIIKOM
Majoe YCHJICHHE, BO3MOXKEH IPOITYCK LIENHU, PAa3MEIIEHHON HEMOCPEACTBEHHO B JIOLUPYEMOi
KOHCTPYKLHH, HO JArOIIeH c1a0blii OTKIMK.
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[Tpn 30HIMPOBAHMH CTEH W JPYTMX BEPTUKAIBHBIX KOHCTPYKLHH ¢ OOJNBIION IUIOMIAABI0
MIOUCK PEKOMEHIYETCsI IPOBOJUTh CBEPXY BHM3 «3MEHKOI», Kak MOKa3aHO Ha pUCyHKe 12.

PaccrostHue OT aHTEHHBI JIOKAaTOpa 10 30HANPYEMO OBEPXHOCTH JI0JDKHO OBITH B Ipejiesiax
or 5 0 15 cm.

B cimydae oOHapyKeHHs MOIIHOTO OTKJIMKA (CBEYEHHE BCEX CETMEHTOB IIKalIbl HHANKATOPA),
pPEKOMEH/yeTCs yMEHBUINTh YCHJICHHE NPUEMHHUKAa M JIOKAIHU30BaTh MECTO PACHONIOKEHUS
HCTOYHHKA OTKJIHKA.

OCHOBHOU 3a/1a4el, peraeMoii ¢ IOMOI[bIO HEJTMHEHHOT0 JIOKATOpa SIBJISIETCS OOHApYyKEHHE
MIOAICITYIIUBAIOIINX YCTpoiicTB. [Ipn 3TOM mpeamonaraeTcs, YTO IIABHBIM JI€MACKHPYIOIIUM
Npu3HaKoM OyJeT HaJlW4Me B HUX COCTAaBE IOJIYIPOBOJHHUKOBBIX JJIEMEHTOB (DJIEKTPOHHBIC
KoMIOHEHTBI) 1 MOM-cTpyKTyp (37IEMEHTHI KOpITyca, KOHTakThl U T.1.). Mcxoms u3 atoro,
orepaTrop JODKEH C 0COOBIM BHMMAaHHEM OTHOCHTBHCS K TeM OOBEKTaM 30HIUPOBAHMS, I/C
OBLIH MOTyYSHbI OTKJIMKH 110 KPACHOH (KpacHOW M CHHEH OJHOBPEMEHHO) IIKaJlaM HHAMKATOpa
LEVEL. [Ilpupoma kaxaoro Takoro OTKIHKAa JOJDKHA OBITH ONpenelicHa W HCTOYHUK €ro
UACHTU(HUIUPOBAH.

[Tpu 0O6Hapy>KEHUH MOIITHOTO («3aIIKAINBAIOIIETO0») OTKINKA MO OJHON U3 MIKAJ HHIUKATOPa,
MOXKET HAONIOAATHCS MOSIBIEHHE OTKJIMKAa MO APYToil mrkane. B Takux ciydasx HEoOXOIHMMO
YMEHBIINTH YCHICHHE 1O IOJIYYeHHs MHIWKAIMK TOJBKO IO OXHOM M3 mkan. Kak mpasmiro
OTKJIMK C OOJIBLIMM YPOBHEM SIBJISICTCSI HCTHHHBIM, a ¢ 00JIee HU3KMM YPOBHEM - JIOXKHBIM.

Jlng mpoBepkH HEOONBIINX TPEIMETOB B IIOMEIIEHWM OmHpenensercss o0nacTb, Ine
OTCYTCTBYIOT OTKJIMKM II0 BceM TpeM mikanam uHaukaropa LEVEL. Taxke xenarenbHo,
9TOOBI BONM3M BHIOPAHHOTO MECTa HE PACIONAralnch KPYIMHbIE METAJUTHUECKHE KOHCTPYKIINH,
KOJIOHHBI, IKadbl, ceidbl 1 T.II.

Ilepexoo 6 opyzue pescumvl padomot

W3 pydHOTO peskuMa JOCTYITHBI IIEPEXO/IbI B CIESAYIONINE PEKUMBI PabOTHI JIOKaTopa:
» aBToMaTuyeckuil pexxum (kHornka MODE)
» pexxum AYIMO (xnonka AUDIO)
* pexuM azantauuu (Haxartue u yaepskanue knonku MODE).

2.5. Pabora B pe>kxuMe aBTOMaTtu4eCKON perysimpoBKHN yCUIIEHNS

Kpome pyunoro pexuma, B ST 400 mpenycMOTPEH PEKUM aBTOMATHYECKOH PETYIUPOBKH
yeunenus (nanee agmomamuueckuti pexcum). OcoOEHHOCTEIO JAHHOTO PEXKUMA SBISIETCSI TO, YTO B
3aBHCUMOCTH OT YPOBHS BXOZHOTO CUTHAJIA TPUEMHHK aBTOMaTHYECKN yCTaHABINBACT yCHICHUE
TaKuUM 00pa3oM, 4TOOBI He IOITYCKATh «3aIIKAIHBAHND) HHIUKATOPOB. DTO B HEKOTOPOM CMBICIIE
obrnerdaet paboTy oneparopa U OHOBPEMEHHO CHIDKAET BEPOSITHOCTD JIOXKHBIX «CPaOaThIBAHII)
nokaropa. OJHaKo clieyeT MOHUMATh, 9TO B aBTOMaTHYECKOM PEXUME JaTIbHOCTh OOHAPYKCHUS
JIOKaTopa CHIDKACTCS U TOSIBIIACTCS BEPOATHOCTD MPOITYCKa LEITH.

Tlepexon U3 pydHOrO peXMMa B aBTOMAaTHUYECKUI IMPOU3BOIUTCS OAHOKPATHBIM HAXKATHEM
kHOnKH «MODEY. IIpu 5TOM Ha maHean aHTEHHOTO MOy racHeT HHAuKaTop «MANUAL» u
3aropaetcs HHIUKaTop «AUTO».

B aBromarmueckoM pexnMe HMHAMKATOp YCTaHOBIGHHOTO ypoBHsS ycuieHHus «SENS» me
paboraer.
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Ilepexoo e opyzue pescumvl padonol

13 aBTOMaTH4eCcKOro peknMa JOCTYITHBI IEPEXO/bI B CIIETYIOMNE PEXUMBI paOOTHI JIOKATOPa:
* pyuHoii pexxum (kHornka MODE)
* pexum AY/IUO (knomka AUDIO)
* pexuM azanranuu (Haxarue u yaepskanne kaornknu MODE).

2.6. Pabora B pe>xuMe akycTrnyeckoro aHasamsa (pexum AYNO)

OcHoBHOe HaszHaueHHe pexxuma AYJIMO - aHanu3 OTKIMKOB IyTeM MPOCITYIIHBaHHA
JIeMOJYJIMPOBAaHHBIX CHTHANOB. [Ipm 3TOM omeparop moiydaeT JOCTaTOYHYI0 HH(OPMAIHIO,
MO3BOJISOLIY O IIPABUIIBHO KJIACCH(DULIUPOBATD JIOLUPYEMbIH OOBEKT.

Jlnst nepexozia U3 IOMCKOBBIX PEXKUMOB B PEXKHUM aKyCTHUECKOT0 aHAIIM3a (aJ1ee ayouopercum)
Hy)HO HaxaTth kKHOnKy AUDIO. [Ipu 3ToM Ha maHenu aHTEHHOTO MOAY/S JOJDKCH 3arOPEThCS
nuukarop AUDIO (pucyHnok 4, 1o3. 9).

I[Tpu BKIIFOYEHHUH ayIHOPEKMMA HA TTAHETH aHTEHHOTO MOJIYJIsl YCTaHABIMBACTCS WHANKALHS
B COOTBETCTBUHU C TaOIHIEH 2.

Tabnuya 2
O603HaueHne Ler Pexum KommenTapuu
OTOOpaKeHUsI
nocrostHHoe | Hamuume IoTaTHOrO SNEKTPONUTAHWS HA aAHTCHHOM
CBEUYCHHE MOJyJIe.
DC KpacHbIi N 5
KKYMYJISITO A3PSKEH. Tpebyercst 3aMeHa
MHTaHHE YMYJATOP pasp peby
AKKyMYJISTOpA.
. MOCTOSIHHOE | 5-CerMeHTHBIH WHIMKATOP YCTAHOBJICHHOW KOMOWHAIIUK
CH JKENThIA
CBEUCHHE 4acTOT NepeaTyrKa.
. [IOCTOSIHHOE
AUDIO JKENTHIN
CBEUYCHHE
nepeMeHHoe | 16-cerMeHTHBII HHANKATOp ypOBHs BXOAHOTO CUTHAIA.
KOJIMYECTBO
LEVEL o
OebIit TIOCTOSTHHO
mKana 3
CBETSAIIUXCS
CErMEHTOB

B nokarope mnpemycMOTpeHa BO3MOXKHOCTB aHalM3a JEMOJYJIMPOBAHHOIO CHUTHAja
IpY IIECTH pa3IMYHbIX KOMOMHAIMAX YacCTOT meperardnka. Homep KOMOMHAIMHM 4acToT
orobpaskaercst Ha mHAuKaTope CH. Kaskias 13 3THX 9acTOTHBIX KOMOMHANNIT OpUEHTHPOBaHA Ha
HCCIIeIOBaHKE TOTO MM HHOTO THITA HETMHEWHOTo 00beKTa. Tak, NpH BKIIOUEHUH ayIHOPEekKUMA
yCTaHABIMBAETCs YacTOTHAsI KoMOuHanws Nel, opreHTHpOBaHHAs Ha HCCIIeJOBaHNE 0OBEKTOB,
cozieprKalyX TOIyIIPOBOAHUKU. DTa KOMOUMHAINS, KAK IIPABUIIO, 1AeT XOPOILINE PE3y/IbTaThl 110
HUACHTU(UKANH pabOTAIONINX PAIHONIEPENAIONINX U 3BYKO3aMUCHIBAIOIINX YCTPOIHCTB.

YacrorHast komOuHanmst Ne2 npeiHa3zHaueHa Juist aHanusa curiainoB o MOM-cTpykTyp.
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OcranbHble 4YeTHIpE YaCTOTHBbIE KOMOHMHAIIMU  SIBISIIOTCS  JONOJNHHUTENBHBIMH.  MX
PEKOMEHJIYeTCsl UCTIOIb30BaTh MPH AHANN3E€ OTKIMKOB, TOMYYEHHBIX MO «KPAaCHOW» IIKale
nHaukatopa LEVEL B NMOUCKOBBIX peKUMax B TeX CllydasX, KOIJa HE YIaloch HOIY4YHUThb
MOJIOKUTENILHON peakuy MPHU YaCTOTHOH komOuHarmu Nel.

B tabmume 3 mpuBeneHO COOTBETCTBHE MHAWKAIIMK YAaCTOTHBIX KOMOWHAIMN — OTKIIMKaM,
MOJTyYEHHBIM B TOMCKOBBIX PEXHUMaX.

Tabnuya 3
Cocrosinue unaukaropa CH
5
Homep wactoTHoit KoMOMHAIIK 1 2 3 4 5 6
Homep cooTBeTcTByIOIIEH MIKAIbl HHIUKATOPA
LEVEL B nouckoBom pexxume

[MepexiroueHne YacTOTHBIX KOMOWHALIMI pon3BoaAnTCs KHonkaMu SEL u

(pucyHok 8, mo3. 4 u 5).

B TaGmune 4 npuBeneHb! THIIOBBIC Pe3yIbTaThl aKyCTHYECKOTO NCCICIOBAHUS OOBEKTOB C
«HEJIMHEHHBIMUY» CBOWCTBAMHU.

Tabnuya 4
Tun 30H1EPYyeMOro OnTtumansHas Peakiust Ha MexaHU- Peakuust B OTCYTCTBUH
o0bexTa 94acTOTHAsl YeCKOe BO3JCHCTBHE U | MEXaHHYECKOro BO3NCHCTBUS 1
KOMOMHALWS KOHTPOJIBHBII 3BYK KOHTPOJIEHOTO 3BYKa
MOM-cTpyKTypa 2 Tpeck, ckpun OtcyTcTBYyeT

Paboraromiee snektpos- | 1 (3-6)
HOE YCTpOHcTBO (He-

OTKIINK Ha IPOCTYKHBa- | AKycTHYecKHil (HhoH
HHE WM KOHTPOJBHBIM | mOMemeHus

u(pOBaHHBIN KaHaI 3ByK
TIepeiadn)
PaGoraroiee dek- 1 (3-6) Crermdpuueckue cura- | Crnerudpudeckue CHTHAIIB,

TPOHHOE YCTPOHCTBO
(b poBaHHBIH KaHAI
Hiepe/iadn, 3ByKo3aru-
CBIBAIOLIEE YCTPOICTBO)

IIbl, CBsI3aHHbIE C pado-
TOW YCTpOiicTBa, HO HE
CBSI3aHHBIC C aKyCTHue-
CKHMH CHTHAJaMH B T10-
MEIIeHUH

CBsI3aHHbIE ¢ PabOTOU yCTpOU-
CTBa, HO HE CBSI3aHHBIC C aKy-
CTHYECKUMH CHIHAJaMH B I10-
MEIIeHUH

He paGotaromue sm1ex- 1(3-6) OtcyTcTBYeT OtcyTcTBYeT
TPOHHBIC yCTPOHCTBA
Paboratommue snekrpo- | 1-6 Tpeck, ckpurL. Criennduaeckue CHTHAJIBI,

MCXaHHYCCKHEC U MEXa-
HHUYECCKHE yCTpOﬁCTBa

CBs3aHHbIE C paboTOil ycTpoii-
CTBa, HO HE CBSI3aHHBIC C aKy-
CTHYECKUMH CHTHAJaMH B I10-
MEILCHHUH

HEJIMHEWHbINA JIOKATOP ST 400 CAYMAN

IMpocaymuBare  JEMOMYJIMPOBAHHBIE ~ CHUTHAIBI  PEKOMEHIYETCS 4epe3  HayIIHHKH.
PeryaupoBka IPOMKOCTH 3ByKa OCYILIECCTBISIETCS MPH MOMOIIN MOTEHIHOMETpa (PUCYHOK 6,
1o3. 7).

Pexomenoauuu

Besiknit  oTknmK, MONMydYeHHBIH IHPU MOHUCKE IO «KPACHOW» (MM OJHOBPEMEHHO II0
«KpacHOW» M «CHHEN») IIKaje 00s13aTebHO JI0JDKEeH OBITh IPOAHAIU3UPOBAH B ayJHOPEIKUME C
HCTIONb30BAHUEM UCTOYHUKA KOHTPOJIBHOTO 3BYKa. ECIIH OTKIIMK MONYYCH [0 «CHHEH» IIKale,
JKeJIaTeIbHO NPOBECTH aKyCTUYECKHI aHaIN3 Ha BTOPOH KOMOWHAIIMK YaCTOT C MEXaHUIECKUM
BO3eHCTBHEM Ha 00BEKT 30HAUpOBaHUs. [Ipy 30HANPOBaHHN 00BEKTA PEKOMEH/YEeTCs TIIABHO
MCHSTh PACCTOSIHAE OT aHTCHHBI 10 00beKTa. J[narna3on n3MeHECHUs TAaHHOTO paccTostHus 5-100
CM.

Ilepexoo 6 opyzue pexcumol padomot

W3 aynuopexuMa JIOCTYNeH Mepexo/] B TOT IOUCKOBBII PEeXKUM, U3 KOTOPOTO ObLI BKIIIOUECH
pexxum AV/IMO. IlepexmioueHne B MOHUCKOBBIH PEXHUM MPOU3BOANTCS HaKaTHEM KHOIIKH
MODE.

2.7. O6HOBJ/IeHHe NMporpamMMHOro obecrne4yeHms

[Iponeccop nmokaropa ST400 GyHKIIMOHUPYET B COOTBETCTBHU CO BCTPOCHHOMN MTPOTPAMMOIA.
ITepBoHavyanbHO JaHHAs MpOrpaMMa YCTaHAaBIMBACTCA HA IPEANPHATHU-U3TOTOBUTEIIE.
[IporpamMHOoe obecnedeHre MOCTOSIHHO COBEPIICHCTBYETCSI W B PE3YNIbTAaTe ITOTO BBIXOISAT
HoBble Bepcuu nporpammel. Hammune B ST 400 USB-nopra mo3BoJisieT MOJb30BATEN0 IPU
HEOOXOANMOCTH CAMOCTOSITEIEHO OOHOBIIATH IIPOTPAMMY.

Onpet)eﬂeuue eéepcun 6CMPOEHHO20 RPOCPAMMHO20 obecneueHus

Jyist Toro, 9To0B! y3HATH BEPCHIO MPOrpaMMBl YCTAHOBJIEHHOW Ha Bamem Jiokarope Hy»XHO
Haxatb kHONKY AUDIO u ynepxuBath ee B HaKaTOM COCTOSHUM B TEUEHHUE 3 CEKYHJI.

ITpn sTom Ha Tpex mkamax umHAukaropa LEVEL (pucynok 4, mos. 4, 5 u 6) 3aropsrcs
CBETOJIHOIbI, KOJIMYECTBO KOTOPBIX COOTBETCTBYET Bepcuu BcTpoeHHoro 10 B ¢popmare: R.B.W,
rae: R — gmeno xpacHbIX cBeTONMMOA0B, B — uncno cuanx, W — 9ucio GemnbIx.

ITpumep: Eciu roput 1 KpacHbI, 2 CHHUX U 5 O€JbIX CBETOAMOIOB — 3TO Bepeust 1.2.5

BrIX0a 13 1aHHOTO peXKMMa OCYIECTBIACTCS P HAXKATHU JIF000H KHOIKH YIIPABICHHUSI.

Ilopsaooxk oboHo6NEHUA NPOPAMMHO20 ODecneuenus

Hogble BepcHu NPOrpaMMBl, YCTpaHSIOIIHE 00HAPY)KEHHbIE HEJIOCTATKH MM JJ0OABIISIOIIIEe
HOBBIW (DYHKI[OHAJ, MOXHO 3arpy3uth ¢ caiita http://spymarket.com/. OHu pa3MelieHsl B
pasnene ST 400 CAYMAN. OGHoBnenne ocymiectBisiercss depe3 USB-mopr ¢ momomrsro
CIICLHAIBHOTO MPOrPaMMHOI0 00eCIIeYeHNs], Pa3MELLIEHHOro BMecTe ¢ (haiiimaMu 0OHOBICHUSL.

s o6HOBIeHUs mporpammbl ST 400 HeoOXonuMo:

*  BBIKJIIOYNTH JIOKATOP (€CJIN OH OBLI BKITFOYEH)

* ¢ IOMOILIBIO JHOOOr0 TOHKOTO OCTPOrO HpeaMeTa OTKPbITh KpblKy USB-mopra,

PACIIOJIOKEHHYO MTAHEIIH aHTEHHOTO MOJYJIst (pUCYHOK 4, 1103. 13)
e monkmounTb ST 400 K KOMIIBIOTEPY C MOMOILBIO Kaderns ¢ pazbeMoM microUSB.
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*  BKJIIOYHUTH JIOKATOP

*  [OCJIE TOTO KakK 3aropuTCs WHAMKATOp NHUTaHUS (PUCYHOK 4, mo3. 1) HaxaTh U
YIEpKUBATh B TedeHue 5 cekyH KHonky SENS

* IO UCTEYEHUM 5 CEeKyH] MHIMKATOp MUTaHUS MOTAacHET (3TO O3HAYaeT, YTO JIOKATOP
Tiepeniesn B PeXXnM 0OHOBIICHHUST ITPOTPAMMBI)

*  BBIKJIIOYUTH OpUOOP

°  Jajee HYXHO CJII0BAaTh yKa3aHUIM, IpecTaBIeHHBIM B (aiine README, Bxonmsmemy
B IIaKeT OOHOBJICHHUS TPOTPAMMBI.

BHUMAHMUE!

[Tocne nepesona ST 400 B pexxum OBHOBJIEHUE ITPOI'PAMMHOI'O OBECITEYEHM A,
nepexoq obparHo B pabounit pexxum Bo3mokeH TOJIBKO mocne oxoHwaHus mporecca
OOHOBIICHNSI.

3. JIEKTPOMNMUTAHMUE

Onekrponuranue ST 400 ocyuiecTBIseTcs OT aBTOHOMHOTO MCTOYHUKA - JIUTUH-MOHHOTO
akkymyssitopa Canon BP-970. B cranapTHOM KOMIUIEKTE TOCTaBKU UMEETCs 2 aKKyMyJIsITopa.
Bpewmst paboThI JT0KaTopa OT MOJHOCTBIO 3aPsSHKEHHOTO aKKyMYJsiTopa COCTaBisieT 6-8 uacoB (B
3aBUCHMOCTH OT pexxuma padotsl). Hanbombiee norpedieHne »IeKTpOIHEPrHy MIPOUCXOHUT B
pexxume AY/IUO.

AKKyMyJISITOp pa3MeIaeTcsi B OTCEKe MHUTaHMs OCHOBHOTO Onoka (pucyHok 11). IIporece
YCTaHOBKHM aKKyMyJisiTopa onucaH B 11.2.1. OTcek MUTaHHsl CKOHCTPYHUPOBAH TaKMM 00pa3oM, YTo
HENpaBUIbHAS yCTAHOBKA aKKyMYJISITOPAa HEBO3MOXKHA.

B ST7T400 peanu3oBana cucTeMa KOHTPOJS YPOBHs 3apsja akkymynaropa. llocTosHHO
cBeramuiics unaukarop DC (pucyHok 4, 1mo3.l), pacHolo)KeHHBIH Ha MaHeIM AaHTEHHOTO
MOJIYyJIsl, CBHJIETENILCTBYET O JIOCTAaTOYHOM YPOBHE 3apsija akkymyssropa. [Ipum mamenenuu
YPOBHSI 3apsijia HIDKe JoIycTuMoro, nuaukarop DC HaunHaeT murare. MUranue WHIMKaTOpa
DC conpoBoxaaeTcst 3ByKOBBIM CUTHAJIOM. [1py CHIKEHHHU YPOBHS 3apsi/ia HUKE KPUTHYECKOTO,
pUOOp aBTOMATHYECKH BBIKIIOYACTCSI.

3aps/ akKyMyJsiTopa MPOM3BOAMTCS NP TTOMOIIN 3apsiTHOTO yCTPOWCTBA, BXOMSIIETO B
KOMIUIEKT MOCTaBKH. Bpems 3apsiaa MONHOCTBIO pa3psHKEHHOTO akKyMyisitopa cocrasisier 10
4yacoB. B cieacTBMM TOro, 4TO B JIOKATOpPE HCIMOJNB3YIOTCS AKKYMYJISATOpPBI, HE 00Jajaloliue
«ddexToM maMATHY, JOMyCKaeTCs He MOJHBIN 3aps aKKyMyJsiTOpoB. B atom cityyae Bpems
paboThI JIoKaTopa OyJeT MEHbIIe yKa3aHHOTO BhIIIe. TakKe JOIMyCKaeTCsl HCIIOIb30BaHNE HHBIX
3apsIIHBIX YCTPOMCTB, IPeAHA3HAYCHHBIX M1 3apsiia akkymysitopos Canon BP-970.

He nonmyckaercs:

- JNIUTEIIbHOE XPAaHEHHE MOJTHOCTHIO Pa3PsHKEHHBIX aKKyMYJSITOPOB

- JNIUTEIIbHOE XPaHEeHHE aKKyMYIISITOPOB B YCIIOBUSIX HU3KUX TEMIIEpATyp BO3/LyXa

- 3aMbIKaHHE KOHTAKTOB aKKyMYJISITOPOB

- yIapHbIe BO3/ICHCTBHS HAa aKKyMYIISITOPBI

- TPAHCIIOPTHPOBKA JIOKATOPa C aKKyMYJISITOPOM, YCTAHOBJICHHBIM B OTCEKE TIMTaHUsL.

(A1

HEJIMHEWHBbINA JIOKATOP ST 400 CAYMAN

4. SKCMJNTYATALUNOHHDBIE OrPAHUYEHUA

Ilpn oSKcmuIyaTanuu JIOKaTopa ciefyeT coOJrofaTh MHpaBmila TEXHHKH Oe30MacHOCTH,
MIPUHSTBIE TIPH padoTe ¢ MpHOOpamMM, MMEIOIMMHU OTKpBIThe m3mydarenun CBY curmama, a
HMMEHHO:

* He JIONMyCKaTh JIUTEILHOTO MPeObIBaHMs JTIOACH B HAIIPABICHUH U3IIydeHUs (IITaBHOTO
JIeTIeCTKa JIMarpaMMBbl HalpaBIEHHOCTH AaHTEHHOW CHUCTEMbI) Ha PACCTOSHHU MeHee
OJTHOTO MeTpa.

* HE HaIPaBIATh AHTCHHY Ha IJIa3a YeJIOBEKa C PACCTOSIHUS OJIMIKE OJTHOTO METpa.

B cmyuae TpaHCHOPTHPOBKM JIOKaTopa MpH TEeMIeEparype, 3HAYUTENbHO OTIMYHOH OT
paboueif HeoOX0IMMO BBIJIEpKaTh MPUOOP B MOMEIIEHUH IIPH pabouei TeMneparype B TeUSHUH
JIByX 4acoB.

5. XPAHEHUE N TPAHCINMOPTUPOBKA

ST 400 nomxeH XpaHUTHCA B CKJIaJICKOM OTAIIMBAEMOM TIOMEIIEHUHN B COOTBETCTBHHU C
TI'OCT B9.003-80.

[Tpu 3TOM TOIKHBI COONIONATHCS CICAYIONINAE YCIOBHS:

1) Temneparypa okpyxatomieii cpenst ot 0 10 +50°C;

2) oTHOCHUTENBHAS BIaXHOCTH 80% 11pH 30°C;

3) armocdepnoe paBienne ot 630 1o 820 MM pT. CT.;

4) OTCYTCTBHUE B TOMEIICHUH MTaPOB KHCJIOT, MIEI0YCH U arpECCUBHBIX MTPUMECECH.

TpaHCOpPTUPOBAaHUE JIOKATOPa JOJDKHO MPOM3BOAUTHECS B TPAHCIIOPTHOW Tape IHOOBIM
BHZIOM TpAaHCIOPTa (AaBHAIMOHHBIM - B TEPMETHYHBIX OTCEKAX) MPH YCIOBUU 3aIlIUTHI OT
BO3JICHCTBUSL aTMOC(EpHBIX OcaakoB. [Ipu TpaHCIIOPTHPOBAHWU HE JIOMYCKATh TAICHUS WU
Pe3KHUX yIapoB, MPUBOSIIMX K MEXaHMUECKUM MOBPEXKJICHUSAM. YCIOBHS TPAHCIIOPTUPOBAHUS
B YaCTH BO3JICHCTBHS KIIMMATHIECKUX (PaKTOPOB JIOJKHBI COOTBETCTBOBATh YCIIOBHSAM XPaHCHUS
Ha oTkpbIToH TwTontaake o OCT B9.003-80. B yacti Bo3neiicTBISI MEXaHUUECKUX (PAKTOPOB
coorsercTBoBath 'OCT B20.57.310-76, B cpeTHUX yCIOBHUSAX.

6. TAPAHTUMAHDbIE OBA3ATE/IbCTBA

[IpousBoanTETs rapaHTUPYET COOTBETCTBHUE KaXKAOTO BhIITycKaeMoro jokaropa ST 400 Bcem
TpeOOBaHUSIM TEXHUYECKUX yCIOBHUI B TeueHHe 12 MecAIeB o AHS MPOAAKHU.

[IpousBoauTens 00s13yeTcss B TeUSHUE TAPAHTHHHOTO CPOKA OCYIIECTBIATH O€3BO3ME3THBIN
pemonT ST 400, ero BCIIOMOTaTeNbHBIX U JJOMOTHUTENbHBIX YaCTeH, BIUIOTH 10 3aMEHBI B II€JIOM.

be3Bo3Me3HbIN PEMOHT (PerynupoBKa) MM 3aMeHa MPOU3BOISATCS TONBKO MPU YCIOBHU
co0OMIoieHnsT TTOTpeduTeneM MpaBUI SKCIUTyaTallMM, TPAHCIIOPTHPOBAHUS U XPaHEHUs, TPH
OTCYTCTBMU MEXaHWYECKHX MOBPEKASHNI CaMOro JIOKaTtopa M ero BCIOMOTaTeNbHBIX YacTel, a
TaKKe MPU HAJTMIUHK TTPABUIILHO 3aII0OJTHEHHOTO FapaHTUIHOTO TaJoHa.

IIponsBoautens  obecrednBaeT MPEJOCTABIEHHE YCIYr 10  TOCIErapaHTHITHOMY
obcmyxuBanuto gokaropa S7 400.

I'apanTHiiHbIe 00513aTENBCTBA HE PACIIPOCTPAHSIOTCS HA 3IE€MEHThI TUTAHUS.
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ST 400 ‘*CAYMAN' NLID

This operating manual contains important technical information and guidance on proper use of
the product. Please study before use.

1. DESCRIPTION

1.1. Purpose

ST 400 ‘Cayman’ is intended to detect and locate

» eavesdropping electronics

» mobile phones and SIM cards

* any other devices utilising semiconductor technology

ST 400 ‘Cayman’ allows detecting electronic devices, whether active or not, as well as finding their
exact location. It also enables one to distinguish between return signals from real semiconductors
and other kind of responses, such as those coming back from corrosion or metal-oxide-metal
structures.

1.2. Delivery Set

ST 400 ‘Cayman’ comes in a shockproof case that contains the following.

Item Quantity No. in Fig.1
ST 400 ‘Cayman’ NLJD 1 2
‘Canon BP-970° Accumulator Battery 2 5
Electric Charger 1 1
Charger Adapter 1 3
Headphones 1 8
Test Dummy #1 1 6
Test Dummy #2 1 7
Operating Manual 1 4
Case 1 9
Fig. 1
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1.3. Main Technical Specifications

Range of radiated frequencies 2-3GHz
Max. peak radiated power <2W
Antenna polarisation elliptic
Operation modes ‘Manual’
‘Automatic’
‘Audio’
‘Adaptive’

Sensitivity range in manual mode

40dB (5 values with 8dB increment)

Response indication

— visual three 16-segment gauges
—aural internal speaker or headphones
Power supply Canon BP-970 rechargeable Li-ion battery

Time of operation on one battery charge

6-8 hours, depending on operation mode

Battery charging time <10 hours

Operating conditions

— working temperature range +5...+40°C

— relative air humidity up to 85 percent (at 25°C)
Weight (with battery) 2.2kg

Dimensions (lengthxwidthxheight)

— when folded 600x160x260mm

— with telescopic arm and elbow rest pulled 1680x160x260mm

out completely

Weight of full set in case 7.8kg

(A1
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1.4. Principles of Operation

ST 400 ‘Cayman’ is a nonlinear junction detector, or NLJD. Instruments of this type employ
active detection, i.e. they emit probing signals and analyse the return. Their primary search targets
are electronic devices, and those typically consist of circuit plates with conductive elements and
various semiconductor parts connected to them, such as diodes, transistors, and microchips.
The probing electromagnetic radiation induces variable electromotive forces in these loops, and
electronic components with a non-linear current-voltage curve transform the initial signal into its
higher frequency harmonics, which come back to the NLJD’s receiver.

Higher harmonics can also be re-radiated by corroded metal or the so-called MOM-diodes,
metal-oxide-metal structures brought about by contacting metal surfaces. However, these
formations return somewhat different spectra than semiconductors.

With ST 400 ‘Cayman’ one can distinguish with high probability between responses given
by real semiconductors, and those ‘faked’ by MOM-structures or corrosion. Another important
advantage is a confident detection of search targets behind partially screening obstacles, which is
achieved by simultaneously radiating several frequencies within the 2-3GHz band and analysing
some composite picture of the reflection spectrum, rather than merely the 2nd and 3rd harmonics,
as is done traditionally by other NLIDs.

1.5. Operation Modes

The NLJD ST 400 ‘Cayman’ has the following modes of operation:
* primary search modes (MANUAL and AUTO)

« identification mode (AUDIO)

« adaptive self-tuning mode

* two optional search modes (OPT1&OPT2)

The two primary search modes are intended for the detection of responses from non-linear
components of various categories of objects, and their identification based on readings from three
multi-segment gauges. During search, the device can be operated with either manual or automatic
gain control (in MANUAL and AUTO modes).

In facilities packed with office equipment and other appliances that are certain to contain
semiconductor components, it is recommendable to use the AUTO mode, i.e. automatic gain
control. This provides for better detection against a background of strong interference, but
decreases the pick-up range. In the MANUAL mode, on the other hand, both maximum and
minimum pick-up ranges are obtainable, the latter being handy when looking for the exact
location of a suspect object. It should be noted that setting the receiver gain to its maximum will
increase the chance of ‘false alarms’.

In the AUDIO mode, a demodulated response from the target can be listened to via built-
in speaker or headphones, which may give the user more information as to the specifics of the
target, be it a live electronic device or an MOM-structure. This mode is used upon detection of a
questionable item in either search mode.

The adaptive mode serves to optimise the parameters in a given electromagnetic environment
and thus maximise the effectiveness of search. Engaging this mode is necessary every time the
device is switched on. It is advisable to repeat the procedure every once in a while during and
in between searches. During adaptation, the antenna must be pointed away from electronics and
large metal objects.
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The optional modes, OPT1 and OPT2, are intended for customer-specific applications. These
modes are not available in the basic version of the product and are to be agreed upon prior to
delivery. Although there are a number of possible options, only two can be accommodated per
unit.

1.6. Structure

The ST 400 ‘Cayman’ NLID consists of the main unit and antenna module that are
connected with the aid of a telescopic arm. It is shown in Fig. 2, the numbers standing for:
1 — antenna module
2 — main unit
3 — telescopic arm.

Fig. 2
1.6.1. Antenna module

The antenna module comprises a receiver-transmitter unit, a control-display unit, and an
aerial, all of which are assembled on a single platform and incorporated in a single body. The
antenna is mounted at the end of a telescopic arm by way of a hinge joint that allows adjusting the
incline within the vertical plane along the rod’s axis, as shown in Fig. 3a. Loosen the hinge screw
(Fig. 3b) to change the incline, then tighten the screw again.

Do not try to change the antenna incline with the clamp locked: you may break the hinge
joint!

Fig. 3a Fig. 3b

ST 400 ‘*CAYMAN' NLID

Fig. 4

On the surface of antenna, facing the operator, there are an indicator panel, a socket for the
control-and-power cable, and a micro-USB port (Fig. 4). The numbers in Fig.4 stand for the
following:

#in Fig. 4 description colour subscript on
indicator panel

1 power indicator red POWER

2 and 3 optional mode* indicators yellow OPT1, OPT2

4 16-segment gauge of threat-type response red 1
levels

5 16-segment gauge of MOM-type response blue 2
levels

6 16-segment gauge of reflection levels white 3
5-segment indicator of selected receiver yellow SENS
sensitivity

8 S-segment indicator of frequency yellow CH
combination in AUDIO mode

9 audio-on indicator yellow AUDIO

10 automatic gain control indicator yellow AUTO

11 manual gain control indicator yellow MANUAL

12 socket for control-and-power cable

13 micro-USB port

* not included with the basic firmware version

The boresight directions of the receiving and transmitting antennas are shown in Fig. 5
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Fig. 5

1.6.2. Main Unit

The main unit of ST 400 ‘Cayman’ comprises a battery compartment, a control panel, and
mechanical parts that form the bearing structure. The appearance of the main unit and the location
of'its components are shown in Fig. 6.

Fig. 6

1 — handle

2 — elbow support securing bolts

3 — elbow support

4 — elbow support guide rods

5 — rechargeable battery

6 — battery compartment

7 — power-on & volume control button
8 — speaker grill

9 — control panel

(A1

ST 400 ‘*CAYMAN' NLID

For the convenience of the user, ST 400 ‘Cayman’ is equipped with a handle (Fig. 6: 1)
that allows for two grip styles. The one shown in Fig. 7a is best suited for handling the device
in its folded state. The other, in Fig. 7b, is handier when the telescopic arm is partially or fully
extended; it is advisable to pull out the elbow rest (Fig. 6: 3) as well, whose guide rods (Fig. 6: 4)
are secured with two winged bolts (Fig. 6: 2).

Fig. 7a Fig. 7b

The main unit has a battery compartment at the back (Fig. 6: 6), to house one detachable
accumulator battery (Fig. 6: 5).

On the right side of the main unit a speaker grid is located (Fig. 6: 8).

On the right side of the main unit the power-on & volume control button (Fig. 6: 7) and the
control panel (Fig. 6: 9) are located, the latter represented in Fig. 8.

The control panel has six buttons (Fig. 8: 1-6) and a headphone socket (Fig. 8: 7).

Fig. 8

1 and 2 — receiver sensitivity controls

3 — search mode selection controls

4 and 5 — selection of probing frequency combinations in AUDIO mode
6 — AUDIO mode ON switch

7 —3.5 jack headphone socket

1.6.3. Telescopic Arm

The four-section telescopic arm provides an additional reach and can be locked at a desirable
length with cam clamps. Its base section is anchored inside the main unit, and the other end is
hinge-connected with the antenna module. A twisted cable going through the arm connects the
antenna with the power and control units housed in the main body. In Fig. 9 the device is shown
with a fully extended and retracted arm.
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Fig. 9

1.6.4. Labelling

The ST 400 ‘Cayman’ NLID is labelled with an ID plate that indicates
— product name

— serial number

—logo, name, and country of the manufacturer company

The ID plate position is shown in Fig. 10.

Fig. 10

(A1
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2. USE

2.1. Preparation

Take the device and a rechargeable battery out of the case. Examine the main unit, antenna,
cable and socket for mechanical damage. Examine the battery for mechanical damage and
electrode corrosion. Do not use the device if any such defects are found!

Loosen the bolts that secure the elbow support and pull it by the plastic part out of the main
unit body. Install the battery into the battery compartment (Fig. 11).

Fig. 11

Place the rod ends back into the guide holes in the main body, and push the elbow support all
the way in. Fix the guide rods with the two winged bolts.

Make sure the power switch (Fig. 6: 7) is in its leftmost position (OFF). Plug the power-and-
control cord into the connector on the antenna module (Fig. 4: 12). Activate the device by rotating
the switch clockwise. The device status will be displayed as described in Table I below.

Table 1
legend colour light indication interpretation

DC red continuous The antenna module is powered

properly.
blinking The battery is discharged and needs
to be replaced.

SENS yellow continuous This displays receiver gain. At
startup the gain is automatically set
to maximum, which is shown by all
the 5 indicator segments being lit.

MANUAL yellow continuous This displays the operating mode.
The manual mode is selected
automatically at startup.

Upon activation of the device one or more segments of the signal level gauges (Fig. 4: 4-6)
may light and go out spontaneously. This would mean that the device should need to be adjusted
to the electromagnetic environment using the adaptive mode.
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2.2. Adaptive mode

To activate this mode, press and hold for 3-4 sec the MODE button (Fig. 8: 3) on the main
unit control panel. The antenna must be directed away from large metal objects and anything that
is certain to contain nonlinear elements (it is often best to point the antenna at either the floor or
ceiling).

The adaptation takes 10—15 seconds, with all the indicators but SENS lit in the meantime on
the antenna module. The SENS indicator will be showing a consecutive lighting of segments. The
user can check if any of the indicator LEDs are dead.

Upon adaptation the device status will be displayed in accordance with Table 1.

2.3. Operational check

Once ST 400 ‘Cayman’ has been adjusted to the environment, its functioning should be
checked with the aid of test dummies (Fig. 1: 4, 5).

For that purpose, place Test Dummy #1 in an area free of responses from nonlinear elements
and reflecting surfaces. Press button 2 (Fig. 8) repeatedly to set the receiver gain at 3 lit segments
of the SENS indicator, which corresponds to medium sensitivity.

Point the antenna at the test dummy and find the distance at which all the 16 segments of the
LEVEL Gauge 1 light up. For a device that is in proper working order and has properly self-tuned,
this distance should be no less than 1m.

Repeat the procedure using Test Dummy #2. In doing so, find the distance at which all the
segments of the LEVEL Gauge 2 will be lit. For a properly working device that has been adjusted
to the environment, this distance should be no less than 0.3m.

If either distance is found to be smaller, it is advisable to engage the self-tuning routine anew
(see 2.2) and repeat the checks as described above.

If both distances exceed the required minimum, the device is functional and operation-ready.

2.4. Manual Gain Control

Once ST 400 ‘Cayman’ has been prepared and proven functional as described above in 2.1
— 2.3, it can be put to use. When activated, the device starts up in the search mode with manual
sensitivity control (MANUAL mode), and the receiver gain is by default set to maximum, which
is displayed by 5 lit segments of the SENS indicator. MANUAL is the main mode of operation
that allows changing the gain of the receiver, and thus increasing or decreasing the detection
range, at the operator’s discretion.

The gain can be varied discretely with an 8dB increment, over 5 values in a 40dB range; each
increment corresponds to one SENS indicator LED. Thus, if all five are lit, the gain is equal to
40dB, providing maximum detection range. If all are dimmed, the gain is 0dB, with minimum
detection range. The gain can be brought up or down a step by a single pressing of either SENS
button (Fig. 8: 1 and 2).

Levels of return signals from a target area are shown in the three LEVEL multi-segment
gauges (Fig. 4: 4-6).

Multi-segment gauge 1 (16 red LEDs) displays the levels of return signals from semiconductor
material. The indication is accompanied with an alternating sound alarm.

Multi-segment gauge 2 (16 blue LEDs) displays the levels of return signals from MOM
(metal/oxide/metal) structures.

Multi-segment gauge 3 (16 white LEDs) displays the levels of return signals from reflecting
surfaces (most likely, metal).

I
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The greater the response of a certain type, the more LEDs will light up in the relevant multi-
segment gauge.

Recommendations

With an NLJD one typically probes

« enclosing structures (walls, ceilings, floors)

« different parts of the interior

« various objects that are not supposed to contain semiconductor material

Items known to contain semiconductor components (electronic instruments, office and home
equipment, communication devices, etc.) are checked by other means.

When running checks on enclosing structures, it is important to set a suitable receiver gain. If
excessive, it may well cause detection of objects behind the walls, which may be a problem when
there is no access into the adjoining spaces. On the other hand, if the gain is too small, targets of
interest with a weak response may remain undiscovered in the structure under scrutiny.

While scanning walls and other large vertical structures, it is recommendable to move the
antenna from top to bottom in a serpentine fashion, as is shown in Fig. 12.

Fig. 12

The antenna head should be held at a distance of 5-15 cm from the surface.

If a potent response is registered (all LEDs in an multi-segment gauge light up), the gain
should be decreased in order to establish the exact location of the responding target.

The primary task for an NLJD is the discovery of eavesdropping devices, whose giveaways
are the signals returned by semiconductor-containing electronic components and by MOM-
structures on casings, at junctures, etc. Therefore, particular attention should be paid to scanned
areas where responses have been observed on the red multi-segment gauge alone, and on both
red and blue multi-segment gauges. The nature of each such response should be determined and
its source identified.

A strong, off-scale response on one of the multi-segment gauges may be accompanied by a
much weaker one on another. As a rule, the former is a true response and the latter a false one; it
is advisable to decrease the gain or move away from the target until the readings stop going off
the scale.

B —— 35




OPERATING MANUAL

Small-sized objects should be checked at locations where no response is observed on any
of the three multi-segment gauges, preferably away from large metal structures, pillars, cabinets,
safes, etc.

Switching to other modes

Other modes are accessible from this mode:

* AUTO mode (press MODE)

* AUDIO mode (press AUDIO)

« adaptive self-tuning mode (press and hold MODE)

2.5. Automatic Gain Control

In addition to the manual mode, ST 400 ‘Cayman’ has an automatic gain control mode:
depending on the level of the incoming signal, the receiver gain is automatically adjusted so as
to prevent the indicators going off scale. This facilitates the operator’s work to a degree, as well
as reduces the chance of false triggering. However, the detection range in this mode is decreased,
and there is a higher risk that a threat should remain unnoticed.

To change from manual to automatic gain control, press MODE. The MANUAL indicator
will go out and AUTO will light up. The SENS gain indicator is inoperative in this mode.

Switching to other modes

Other modes are accessible from this mode:
* MANUAL mode (press MODE)

* AUDIO mode (press AUDIO)

« adaptive mode (press and hold MODE)

2.6. Listening (AUDIO mode)

The AUDIO mode is primarily intended for analysing target responses by listening to the
demodulated signal output. This should give the operator ample information to identify the target
type. To switch to the audio mode from either search mode, press AUDIO. The AUDIO indicator
will light up on the antenna head (Fig. 4: 9). The device status will be displayed on the antenna
module as described in 7able 2 below.

Table 2
legend colour | light indication meaning
DC red continuous The antenna module is powered properly.
blinking The battery is discharged and needs to be
replaced.
CH yellow | continuous The 5-segment bar displays the selected
probing frequency combination
(see Table 3).
AUDIO yellow | continuous AUDIO mode off/on indicator
LEVEL 3 white varying numbers of | The 16-segment bar displays the levels of
lit LEDs returned signals.
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The ST 400 ‘Cayman’ NLJD makes it possible to listen to demodulated signals while probing
with six different frequency combinations. Each combination, indicated by LEDs on the CH bar,
is suited to deal with a particular category of nonlinear objects. Upon activation of the AUDIO
mode, frequency combination 1 is set by default; it is meant for probing semiconductor content
and, as a rule, gives good results in identifying active radio-transmitting and sound-recording

devices.

Frequency combination 2 is used to analyse return signals from MOM (metal/oxide/metal)

structures.

The remaining four combinations are auxiliary. Their use is advised when responses have been
observed in search modes on the red LEVEL multi-segment gauge, yet probing with combination
#1 has rendered no definitive findings.

Table 3 shows correspondence between frequency combinations and responses observed in

search modes.
Table 3

indication on CH bar

0000

freq. combination #

LEVEL gauge # in search mode

o
N~
()
£

Frequency combinations can be switched over with SEL buttons

(Fig. 8: 4 and 5).

Table 4 shows typical results of analysing targets with nonlinear properties.

Table 4
Type of probed Optimum frequency Sounds in the Sounds in the
target combination presence of absence of
mechanical impact | mechanical impact
or test sound or test sound
MOM-structure 2 crackling, creaking none
active electronic 1 (3-6) audible response to sounds of the
devices (unencoded tapping or test sound | environment
transmission channel)
active electronic 1 (3-6) peculiar signals peculiar signals
devices (encoded caused by the caused by the
transmission channel) operation of operation of
the device and the device and
independent of independent of
sounds in the sounds in the
environment environment
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Table 4 (Continued)
Type of probed Optimum frequency Sounds in the Sounds in the
target combination presence of absence of
mechanical impact | mechanical impact
or test sound or test sound
inactive electronic 1 (3-6) none none

devices

active electro-
mechanic or
mechanic appliances

1-6

crackling, creaking

peculiar signals
caused by the
operation of

the device and
independent of
sounds in the
environment

When listening to demodulated signals, it is recommended to use headphones. Sound volume
is adjustable with a variable resistor (Fig. 6: 7).

Recommendations

Any response observed on the red bar (or on both red and blue bar simultaneously) should be
analysed in the audio mode with the use of a test sound source. If a response has been observed
on the blue bar, it is advisable to perform audio analysis with the frequency combination # 2,
subjecting the target area to mechanical impact (tapping). While probing, it is advisable to change
gradually the distance between the antenna and target within 5-100 cm range.

Switching to other modes

By pressing MODE it is possible to return to the search mode from which the AUDIO mode
has been entered into.

2.7. Program Updates

ST 400 ‘Cayman’ has a processor that operates in accordance with the program firmware that
is pre-installed by the manufacturer company. Over time the firmware gets refined and newer
versions get released, that can be installed through the micro-USB port.

What is my firmware version?

In order to find out what firmware version is currently installed on your S7400, press and hold
the AUDIO button for 3 seconds. The three LEVEL gauges (Fig. 4: 4, 5 and 6) will light up, with
the number of lit LEDs indicating the current version in the format ‘R.B.W” (red, blue, and white).
For example, if 1 red, 2 blue, and 5 white LEDs are lit up, then your current version is 1.2.5.

To escape from this mode, press any button.

Firmware update procedure

The newest firmware version, with issues sorted out or features added, can be downloaded
from http://spymarket.com/ (‘ST 400 CAYMAN” section) and installed through the micro-USB
port with the installer enclosed with the update files.
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In order to update the ST 400 ‘Cayman’ firmware, do the following:

— turn off the device (if activated)

— using a thin object, open the micro-USB socket cover on the antenna panel (Fig. 4: 13)

— connect ST 400 ‘Cayman’ to the computer using a USB/micro-USB cable

— turn on the device

— when the power-on LED (Fig. 4: 1) lights up, press and hold the SENS button for
5 seconds, whereupon the power-on LED will go dim to indicate that the device is now in the
updating mode

— turn off the device

— follow instructions in the README file that comes with the update.

WARNING! Once the updating process has started, ST 400 ‘Cayman’ can only be switched
into operation again upon completion of the update installation.

3. POWER SUPPLY

ST 400 ‘Cayman’ is powered from a Canon BP-970 Li-ion rechargeable battery. 2 batteries
are included in the delivery set. The total run time on one battery charge is from 6 to 8 hours,
depending on the modes employed; the most demanding in terms of power consumption is the
AUDIO mode. The battery is housed in the battery compartment at the back of the main unit
(Fig. 11). Battery replacement is described in 2.1 above. The design of the compartment makes it
impossible to install the battery incorrectly.

ST 400 ‘Cayman’ monitors its battery charge status. A continuously lit DC LED (Fig. 4, 1) on
the antenna head means that the battery charge is sufficient. A low battery charge will be signalled
by blinking of the DC LED and a warning sound. If the charge goes below the critical threshold,
the device will switch off automatically.

Canon BP-970 batteries can be charged with the charger included in the delivery set. The
charging time of a fully discharged battery is 10 hours. As these batteries are free of memory
effect, incomplete charging is acceptable, but the running time will then be shorter. It is also
possible to use other standard chargers for Canon BP-970.

The following is not allowed:

— long-term storage of discharged batteries

— long-term storage of batteries at low temperatures

— short-circuiting battery contacts

— subjecting batteries to strong shock

— transportation of the device with an installed battery.

4. OPERATING RESTRICTIONS

Use of the device is subject to safety regulations for equipment incorporating UHF
transmitters. The following must be observed at all times:

* Avoid long exposure of people to the antenna beam (the main lobe of the polar diagram) at
distances less than 1m.

* Do not point the antenna at people’s eyes at distances less than 1m.

If the device has been transported at temperatures well outside the service temperature range,
make sure to keep the device indoors at service temperature for 2 hours before use.
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5. STORAGE AND TRANSPORTATION

The device must be stored in heated storage facilities pursuant to GOST V9.003-80 (I'OCT
B9.003-80). The following conditions must be maintained:

1) ambient temperatures from + 0 to 50°C;

2) relative air humidity 80 percent at 30°C;

3) atmospheric pressure from 630 to 820 mmHg;

4) absence of acidic, alkaline, or other aggressive vapours.

The device can be transported in standard packaging by any suitable means of conveyance
(in a pressurised module, if transported by plane) as long as it is protected from atmospheric
moisture. While transporting the device, avoid dropping or otherwise subjecting it to strong
impacts. During transportation, the mechanical conditions must comply with medium level
requirements per GOST B20.57.310-76, while the ambient conditions must correspond to those
specified by GOST B9.003-80 for open-air storage.

6. WARRANTY

The manufacturer guarantees compliance of every manufactured item with all the requirements
as per technical specifications, within 12 months of the date of purchase.

During the warranty period, the manufacturer guarantees free of charge repairs of the device,
its auxiliary components and accessories, up to full replacement.

Free repairs or replacement can only be claimed if the user has observed all the rules of
operation, transportation, and storage of the device, and on condition that the device itself and
its ancillary parts are free from mechanical damage, and upon submission of a properly filled out
warranty coupon.

Upon expiry of the warranty period, post-warranty servicing is available from the manufacturer.

The warranty does not cover batteries.
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