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TREZOR-V. PykoBoACTBO No aKcnnyaTauum BOCTOK -CNEUNMAABHBIE CUCTEMBI

1. BBegeHue

HacTosilee pyKOBOACTBO MO 3Kcnnyatauun (B AarnbHedwem — pykoBoacTso, PJ)
npegHasHayeHo [Ans noapobHOTO O3HAKOMIEHUSI C TEXHUYECKUMM XapaKTepucTUKamu,
KOHCTPYKLMEN, COCTAaBOM, YCTPONCTBOM W 3KCMITyaTaumeli NepumMeTpoBOro BUGPaLOHHOMO
cpercTBa obHapyxeHus « TREZOR-V» BCCB.425313.001, umeHyemoro B LanbHemwwem
uzdenuem.

K pabote ¢ nsgenvem gonyckatotcs nuua, npoweaime obyyeHne B obbeme PO, a Takke
WHCTPYKTaX Mo TexHuke BesonacHocTu npu paboTe C aneKTpoyCTaHoBKaMU HanpsikeHnem
£o 1000 B (rpynna 2).

Mpn n3yyeHun paboTbl U3genust CneayeT SONOMHUTENBHO NOMb30BATLCS WHCTPYKLMER Mo
moHTaxy (M) nagenus « TREZOR-V» BCCB.425313.001 M.

B HacCToALLEM PYKOBOACTBE MPUHATLI CreayoLLMe COKpaLleHNA:

APl ananTueHas pervnmposka nooora (B 63)

X OMOK 3NEKTDOHHbI

KK XMOKOKpUCTannmMyeckui (nHavkarop 1Y)

MM WHCTOVKUMS MO MOHTaxV (n3nenust « TREZOR-V»)
KB KOHTDOITbHOE BO3AENCTBUE (Ha 3arpaxaeHue)

Kr KOHTDOIbHOE NPEOOONEHNE (3arpaxaeHust)

KT KOHTDONbHas Touka (Ha nnate b3)

K43 kabenbHbIN YYBCTBUTENbHBIN NEMEHT

MK MUKDOKOHTDOSIED

MO mvcbTa okoHeuHast (B cocTaBe KHO)

MC mvcbTa coeanHuTenbHas (B coctaBe KY3)

na3y 3HeproHesaeucumas namsitob (MY, B3)

7 nocrnenoBaTenbHOCTb MMNVILCOB (B B3)

«T» «TpeBoray (ceeToamon B B3)

rny NVIbT VIpaBnexus

P3 DVKOBOACTBO No akcnnvataumn (n3nenust « TREZOR-V»)
C3 CUrHanM3aLUMOHHOE 3arpaxaeHue

ccon cuctema cbopa 1 06paboTki MHdopMaLMK

T0 TeXHU4eckoe 06CNVKMBAHME (n3nenus)
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TREZOR-V. PykoB0oACTBO MO 3KCnyaTaLum BOCTOK - CNEUNAABLHBIE CUCTEMBI

2. OnucaHnwue n pabota usgenus

21.

HasHayeHue usgenus

2.1.1.

212

2.1.3.

2.14.

Wapenve «TREZOR-V» npefHasHayeHo Ansi ODHapyXEHUS HapywuTens,
KOTOPbII NP MPEOJONIEHUM 3arpaxgeHnst Ha 0DbekTe OXpaHbl OKa3blBaeT
Ha Hero MexaHwuyeckoe BosgencTeue. Konebanus — 3arpaxpeHus
BOCMPUHUMAKOTCH  KabembHbIM — YyBCTBUTEMbHBIM — aneMeHToM  (KYO3)
M3Lenus,  3aKpenneHHoM Ha - 3arpaxgeHuu, npeobpasyoTcs B
3NEKTPUYECKNE CUrHambl, nocTynatowme B Onok anekTpoHHblii (B3)
n3genus. B COOTBETCTBUM C 3amOXeHHbIM anroputMom 0bpaboTkm
MH(OPMAaLMM U HACTPOWMKOW, OCYLIECTBASIEMOM C MOMOLUbIO MyfbTa
ynpasnenns (MY) unaperms, B B BbipabatbiBaeTcs curHam TPeBOrM,
noctynaiowmin B cuctemy cbopa u obpabotkm uHgopmauum (CCOWU)
CUCTEMbI OXPaHHOW CUrHanM3aLui.

M3pnenne paccuntaHo Ha CUrHanu3aLMoHHOe BnOKMPOBaHWE PasfMYHbIX
TUNOB «NErKMX» 3arpaaeHUn, M3TOTOBMEHHBIX M3 METanMMYeckon CeTKu
(cBApHOW W BWTOM), KOMIOYE! NPOBOMOKM W APMUPOBAHHOW MNEHTbI
(nnockoi nnm 06BEMHON), TOHKWX (TONWMHON A0 1 MM) METannMYeckux
N1CTOB.

W3penne  coxpaHseT  CBOM  3asBNsieMble  TaKTMKO-TEXHUYECKUe
XapaKTeEPUCTUKW NpK TemnepaType Okpyxatowlen cpegpl ot - 40 °C go +
60 °C, B ycnoBusix OTHOCWTENbHOW BRaXHOCTW Bo3gyxa A0 98% npw
Temnepatype nntoc 35 °C.

BﬂOKMpyeMOG 3arpaxgeHne C pasMmelleHHbIM Ha HeM u3gennem
npmo6peTaeT Ka4yeCcTBa N Ha3blBae€TCA CUrHanM3aLMOHHbIM 3arpaxaeHnem
(C3).

2.2. TexHWYecKkne XxapaKTepUCTHKU

2.21.

222.

W3penue pacCynTaHO Ha KPYrnocyTOYHYK HEeNnpepbIBHYH pa60Ty B
CTalUMOHapHbIX YCIOBUAX B YCNOBMAX OTKPLITONO NPOCTPaHCTBA, B no6oe
Bpema roga 0e3 HeobXoaAUMOCTH eXeaHEBHOTO O6CJ'Iy)KI/IBaHVIFI.

W3penwe BbipabaTbiBaeT curHan TPeBOrM C BEPOSTHOCTLIO HE MeHee
0,95 npu nonbITke HapyLwuTens npeogonets C3 nyTtem:

e rneperasa Yyepes Bepx sarpaxneHns 6e3 MCMONb3oBaHNUs NOAPYYHbIX
CPEACTB, a TakkKe C NOMOLLbIO MPUCTABHbIX NIECTHAL;

e  pa3pylueHWs MOMOTHA 3arpaxaeHus W MOCrefylollero nponasa B
0Gpa3oBaBLLeecs 0TBEpCTHE;

www.trezorrussia.ru
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223.

224.

2.2.5.

e rogbemMa WM Pa3ABMKEHUS HUTEM NOMOTHA 3arpaxaeHus W
[anbHeilero nponasa B 00pasoBaBLUeecs OTBEPCTUE; [EMOHTaxa
Y3 1 nocregyloLLero nponasa unu nepenasa.

CurHan TpeBorv BblpabaTbiBaeTCs B BMAE pasMblkaHWsi HOpManbHO
3aMKHYTBIX KOHTAKTOB BbIXOQHOMO pefie. [nuTensHOCTb curHana TpeBoru
o7 1 ¢ 8o 5 ¢ (perynupyetcs). KoHTakTbl pene nossonsoT KOMMYTMPOBaTb
MakcumanbHein Tok 1o 0,1 A u HanpsixeHue o 36 B.

W3pnenue coxpaHsieT paboTocnocobHoCTb U 0BecneunBaeT CpeaHIo
HapaboTky Tn Ha NoXHyto Tpesory He meHee 800 yacos (bornee 1 mecaua)
NP1 BO3AENCTBUMN NPON3BONbHON €CTECTBEHHOM KOMOMHALMM CReayoLLmX
NPUPOLHbIX NOMEXOBbIX (aKTOPOB:

e [10X0OS C MHTEHCUBHOCTBIO [0 30 MM/Y;

e  CcHeromaga v rpaga ¢ uHTeHcuBHocTbo 0 30 MM/ (B nepecyeTe Ha
Bofly);

e CHera BbICOTOW 0 2 M 1 TanbiX Bof BbicoTol 0 0,3 m;

e  BeTpa C MaKCMMarbHON CKOPOCTLIO B NOPbIBaX A0 25 M/c;
e  HanunaHus Ha C3 MoKporo cHera TonwmHomn o 10 mm;

e 3MEKTPOMArHWUTHBIX 11 aKyCTUYECKMX MOMEX MPM rPo3e;

e KonebaHWit [epeBbEB M KYCTOB MPU OTCYTCTBMM MEXAHWYECKOrO
koHTakTa BeTBe 1 C3;

e  MENKWX U CPeAHUX XMBOTHbIX (BeCOM A0 20 Kr);HECKOMbKWUX MTUL,
(B3neT, nocagka).

W3penue coxpaHsieT paboTocnocobHOCTb 1 0b6ecneunBaeT CpeaHio
HapaboTtky Tn Ha noxHyto Tpesory He meHee 800 yacoB npu HamMymw
NPOU3BONBbHON ~ €CTECTBEHHON  KOMOMHaLMM  MOMEXOBbIX  (DaKTOpOB
MPOMBILLIIEHHOTO MPOMCXOXAeHNs, yaaneHHblx oT C3 Ha paccrosHue
CBbILLE:

e  Onokw, aHepretuyeckue y3nbl ASC, N3C, NPAC, T n T.n. — 50 m;

o JI3MN Hanpskennem po 110 kB n 220 kB (BknwoumTensHO) —
cootBeTcTBEHHO 20 M 1 30 M;

e JIOMN Hanpsikennem o 35 kB — 10 m, Jonyckas nepeceyeHune nmHu
C3 Ha BbicoTe cBbilwe 5 M nog yriom 60...90°;

o JIOMN HanpsxeHnem go 10 kB — 5 m, gonyckas nepeceyeHne NMHUN
C3 Ha BbIcoTe cBblle 3 M nog yrnom 45...90°;
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e  3NEeKTPUCMUMPOBAHHAS U HE3NeKTPUPULMPOBAHHAS  ereaHas
Jopora — cooTBeTCTBEHHO 20 M 11 5 M;

e [ipoe3q BOOMb 3arpaxgeHua u pa60Ta ABTOTPAHCMOPTHbIX
r'yCeHUYHbIX CPEACTB — 2 M, KOnecHbIX — 1 M;

2.2.6.  Wagenwe BbipabaTbiBaeT curHan HEUCNPABHOCTM MPU BbIXOLE M3 CTPOS
WUNK BCKPbITUS B3, OTKIIOYEHUS HANPSKEHNS NUTAHUS.

22.7. CurHan HeucnpaBHOCTM BblpabaTbliBaeTcsl B BUAE  pasMblkaHus
HOPMasbHO 3aMKHYTbIX KOHTAKTOB BbIXOZHOTO pene Ha Bpems, paBHOe
ONnTenbHOCTM  cobbiTMS (00 BOCCTaHOBMEHUs  paboTocnocobHOCTH,
LLenocTHOCTH).

2.2.8. MakcumanbHas gnvHa pybexa C3, 6rnokupyemoro ofHUM u3genvem,
coctaenset o1 100 go 500 M B 3aBMCMMOCTM OT BMAA 3arpaxaeHus, B
COOTBETCTBUM C PEKOMEHAALMAMM MHCTPYKUMM N0 MoHTaxy (MM). Mpw
aTom AnuHa K43 He gomkHa npesbiwath 1000 m.

2.29. Wspenve paboTocnocoOHO MpW NUTAHWW OT WUCTOYHMKA MOCTOSIHHOMO
Toka HanpsbkeHnem 10...30 B ¢ koachduumeHTom nynbcaumin He Gonee 3
% (He peKkoMeHZyeTCs WCMONb30BaTh MCTOUHMKWA MUTAHUS C LIMPOTHO-
UMNYMbCHBIM CTAabUN3ATOPOM BbIXOAHOTO HAMPSHKEHUS).

2.2.10.  MouwHocTb, noTpebnsemas usgenvem, He npesbiwaet 300 MBT - B
JEXYPHOM PEXUME M pexuMe Bbldauu curHana Tpesorn, n 340 mBT - B
PEX1Me HaCTPOIKM C NPUCOEAMHEHHbBIM NMYyNbTOM ynpasneHus (MY).

2.211.  WN3pgenve uMeeT BCTPOEHHYIO 3aLLMTY OT HENPaBMMbHOMO NOAKMIOYEHUS
MOMAPHOCTM MWTAIOWETO HampspkeHusl, OT HABOAOK MpW  TPO30BbIX
paspsgax (kpome mpsAMOro monagaHus MomHuv). Magenue ycTonumBo K
BO3EeNCTBIIO arnekTpomarHuTHbIx nomex no FOCT P 50009-92.

2.2.12. HasHaueHHbI cpok criyxObl n3genus — He MeHee 8 ner.

CocTaB nsgenus
2.3.1.  Cocras u3genus npuBedeH Ha pucyHke 2.1.
B cocras 13genvs BxogAr:
o OnoK anekTpoHHbIn (B3) — 1 wr.;
o kabenbHbIN YyBCTBUTENBHBIA 3neMeHT (KY3) — 1 komnnexT;
e nynbT ynpasnenus (MY) — 1 wr.;

e 3KCMNyaTauMoHHas JokymeHTaumus B coctase VIM n PO — 2
.
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2.4. YctpounctBo n pabota
24.1.

Cxema penenust n3genns Ha CoCTaBHbIE YacTu npueeneHa Ha PUCyHKe
21.
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Puc. 2.1. Cxema geneHus nsgenua «TREZOR-V»

K43, ycraHoBMeHHbIA Ha  3arpaxgeHuu, npedHasHavyeH  [Aans
npeobpasoBaHus BuOpauuin C3 B 3NeKTpuyeckue CuUrHanbl NocpeacTBoM
TpuboadchekTa.

b3 npegHasHaveH ana obpaboTku curHanos, noctynawwmx ¢ K49, v B
COOTBETCTBUM C YCTAHOBMEHHbIM anropuTMoM 06paboTki MHEopMaLK
BblJayu CurHarna Tpesor B NpoBOAHY0 NuHMio cesasn (¢ CCOW), ot
KOTOPOI OH NONYyYaeT 3NEKTPONUTAHME.

Y npegHasHayeH Ans ONTUMANbHOM HACTPOMKM anroputma obpaboTku
WHEOPMALMM NOA KOHKPETHBIN BUA 3arpakaeHus Ha MecTe NpUMEHEeHUs
usgenus.

lMpuHUMN OeNCTBWS M3JenUst OCHOBAH Ha perucTpauuu W aHanuse
W3MEHEHW  aMMAUTYAbl,  ANUTENBHOCTW,  CKBAXHOCTW U [pYruX
napameTpoB AneKTPUYECKMX CuUrHamnos, OBYCMOBMEHHbIX BuOpaumen w
pecopmanmit C3, BbI3bIBAEMbIX HAPYLLIUTENEM MPU BTOPKEHWM.

Konebanms wnm Bubpaumm KYO npuBOgsaT K MMKPOCKOMMYECKNM
CMELLEHMAM 3KpaHa M BHYTPEHHErO M30MISITOopa YyBCTBUTENBHOTO kabens
W, KaK Creacteue, MOSIBMIEHMIO CBOOOAHBIX SMEKTPUYECKNX 3apsifoB
Bnarogapst Tprbo3ekTy (B TOM 4MCNE KOHTAKTHOA SMEKTpM3aLyM,
MOZYNSALMM EMKOCTY U T.11.).
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244,

245.

UyBCTBUTENbHBIA Kabernb npeactasnseT cobon kabenb (Hanpumep, Tuna
TMNMan 10x2x0,32) ¢ HOpmMpOBaHHbIM TpUBO3AHHEKTOM, MPOLLIEALLMM
npesBapuTenbHbIiA 0TOOP Ha NPeANPUATAN-M3rOTOBUTENE.

Mydpta okoHeuHas (MO) npepHasHayeHa Ans  repMETUYECcKOro
OKOHLIOBbIBaHWS YyBCTBUTENBHOMO kabens 1 obecneyeHnst KOHTpONs ero
LuenoctHocTu (KOpoTkoe 3ambikaHue, OOpbIB) C LENbI0  UCKITYEHMS
nonbITok caboTaxa.

Mydpta coeguHutensHas (MC) npegHasHaueHa Ans  COeaWMHEHUs
YYBCTBUTENBHOTO Kabens C coeamHUTENbHBIM KOaKcUanbHbIM kabenem B
cnyyae obecneyeHust 30Hbl HEYyBCTBUTENBHOCTK (06X04 30HbI), @ Takke
A1 HapaLLMBaHNS LJIMHbI U PEMOHTA YyBCTBUTENBHOTO Kabens.

OneKTpuyeckne  cUrHanbl  YCWNMBAKOTCs,  QUIbTpylTCS W
obpabatbiBatoTcs B3 B COOTBETCTBMM C  3anporpamMMUpOBAHHLIM
anroputmoM. [py  BbISIBMEHWM  UCTUHHBIX  COBbLITMIA  (0BHapyxeHne
HapywwTens) b3 BblgaeT curHan Tpeeory.

BO 3akniouyeH B repMeTUuHbI MeTannuyeckuidi kopnyc (c rabaputamu
315x230x100 mm), umetowmint knacc 3awuTbl IP66, obecneunBatowimil
(YHKLMOHMPOBaHNE Ha OTKPbITOM MPOCTPAHCTBE B TEMMepaTypHOM
ananasoHe o1 MuHyc 40 °C go nntoc 60 °C, B TOM Y1Cne BHE KOXyxa Wim
Wwkacpa. BHewHue anekTpuyeckme coeauHeHus ¢ b3 ocyulecTensioTcs
Yepes repMoBBOAbI C MOMOLLI0 BUHTOBbIX COEMHEHN.

[ns obecneyeHnst CUrHanNbHOMO U 3alMTHOTO 3a3emmeHust B3 pomkeH
ObITb COEAMHEH C WHOMBWAYaNbHBIM WAM TPYNMOBBIM 3a3eMMUTENEM,
“MetoLLMm conpoTuenerue He 6onee 30 Om.

BHyTpu B3 (oA KpbILLKOit) HAXOAATCS 3MEMEHTbI MHAMKALMK, YNIPaBIeHMS
N KommyTauun, obecreymBaioLLMe KOHTpONMb paboTocnocobHoCT W
HaCTPOWKY u3aenus.

MY obecneunBaeT ONTUMAnbHYKD HACTPOWKY u3genust no  9-u
napametpam (cMm. n.3.2. Hactoswero P3) nog KOHKpETHbIM BuA
Briokupyemoro sarpaxaeHus. Ha Bpems HacTpoiiku OH nogxntoyaeTcs k b3
MOCPEeACTBOM COEAMHUTENBHOrO Kabens AnuHon 1,5 M, OkaHuMBatoLLerocs
15-LUTbIPEKOBBLIM PA3bEMOM.

MY 3akniyeH B MIacTMaccoBbl Kopnyc (C rabapuTHbIMM pasMepamu
145x80X40 mwm), umetowmin knacc 3awumtsl IP55.MY npegHasHaveH ans
paboTbl B TeMnepaTtypHoMm auanadoHe ot muHyc 20 °C po nntoc 60 °C B
nobyto norogy, UCKNoYas BeiNagaeMble 0CaaKu.

Beog napametpoB anroputma obpaboTkn  wHopmaumm B B3
ocywectensietcs ¢ Y nocpeactBOM 9-M  KHOMOYHOM  KraBWaTypbl
(vHTepdpennc  RS-232). KoHtponb 3a BBEAEHHbIMM  MapameTpamu

www.trezorrussia.ru
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OCYLIECTBASETCA C  MOMOLWbI  2-X  CTPOYHOrO  12-CErMEHTHOro
*nakokpucTannudeckoro (XK) nHamkatopa.

MY umeeT uHAMBMAYaNbHBIN M3MEHsiEMbIA 12-paspsgHbidi PIN — kop,
paspeLuatoLin paboTy TONbKO aBTOpPU3NPOBaAHHOMY MOMb30BATENIO.

24.6.  CurHan TpeBorn no kabemo CBA3W MopaeTca Ha cuctemy cbopa w
obpabotkn wuHpopmaumn (CCOW), oTkyoa Ha w3genve mocTynaet
HanpspkeHWe NUTaHWs NOCTOSHHOrO Toka. Kabenb cBA3W fomkeH ObiTb
9KPaHMPOBAHHLIM BO W3BEXaHWe [OMOMHUTENbHBLIX 3MEKTPOMArHUTHBIX

HaBOJOK
2.5. CpepnctBa U3MepeHusl, UHCTPYMEHT M MPUHAANIEXHOCTH
251. B u3genuum He NpUMEHAIOTCS ChneuuanbHble CPeacTBa WU3MEpPeHUs.
KoHTponb, HacTpolka W perynupoBaHue W3Oenus npou3BoauTcst npu
MOMOLUYM OpraHOB MHOMKALMM W YMPaBMEHUs, PacroOKeHHbIX Ha nnarte
B3, a Takxe IMY.
2.5.2.  Tlpn MOHTaxe 1 TeXHUYECKOM OBCMYXMBaHUM W3AENUs UCMOoNb3yTCS
00weynoTpebumble MOHTKHbIE WMHCTPYMEHTbI  (Kycauku, naccaTuxu,
OTBEPTKA) M N3MEPUTENbHBIE NPUBOPBI (MyNbTUMETP, MEFAOMMET).
2.6. MapkupoBka n nnombupoBaHue
26.1.  MapkupoBka Tapbl BbIMONHAETCS CBEPXY M Ha BOKOBLIX CTEHKAX.
Mapkupoka B3 u MY BbINOMHAETCA Ha LUMMbAMKAX, YCTAHOBMEHHBIX Ha
kopnycax. [pu MapkupoBke HaHOCUTCA 0B03HaYeHWe U3Lenus, ero HoMep
W1 O, U3TOTOBIEHMS.
2.6.2. B u3genuu nnomObMpoBaHMI0 MacTVKOM, 3anUTOM B Yalleyku, Noanexar
B3 n MY. Yaweykn ycTaHaBNMBAKTCA Ha BWHTaX, 3aTAMMBAKOLLMX 3KpaH
B3 u 3agHt010 KpbILKy Y.
Bnoku nnombupytotca nnombamu OTK npeanpusTus-u3rotoBuTeENS.
2.7. YnakoBka
2.71.  Tapa u3genvs u3roTaBnMBaeTCs U3 KapTOHa B BUAE MPSMOYrOMbHbIX
KOpOOOK.
2.7.2. B kopobku ynakoBbiBatotcs 6O n Y.
2.8. OnucaHue n paboTa cocTaBHbIX YacTen U3genus
2.8.1.  Onucanue u pabota kabenbHOro YyBCTBUTEMNBHOTO SMIEMEHTA.
www.trezorrussia.ru 8
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2.8.2.

KoHcTpyktuBHo KYO  coctomt 13 BUMOPO4YBCTBUTENBHOMO  Kabens
(Hanpumep, TTMMan 10x2x0,32), 3akpenneHHOro onpeaeneHHLIM 06pa3om
Ha C3. OpwH KOHeL 4yBCTBMTENBbHOTO kabensi OKOHLOBLIBAETCS B
repmeTuyHon MO, uytoBbl 0Becneuntb KOHTpOMb LenocTHocTn KYO.
[pyroi  koHel uYyBCTBMTENBbHOTO Kabens nmbO  HeMocpenCTBEHHO
npucoeaunHsietca k b3, nnbo nocpeacteom npomexyToyHon MC, yTobbi
obecneunTb COEOMHEHME C [LOMONHWTEMbHBIM  (HEYYBCTBUTENbBHbBIM)
coeanHuTenbHbiM kabenem anuHon oo 10 m. JononHutenbHbi kabenb
UCMONb3yeTcs B criyuae pasmelleHuss B3O BHe 3arpaxaeHus, a Takke B
cnyyae 00xoA4a BblgENEHHbIX 30H HEYYBCTBUTENMBHOCTM  (Hanpumep,
BOpOTA, KanuTku).

ONEKTPUYECKOE M MEXaHUYecKkoe  CoeauHeHne  (MoA  BWHT)
YYBCTBUTENLHOTO kabens BbinonHaeTes BHYTpU B3 Ha nnate B konoake
«X1» . BHyTpeHHMEe NPOBOOHMKA  3aYMLLAKTCA OT W30MALMM W
CKpyumMBatoTCs Mexay coboii, BCTaBnstoTcs B 0TBepCTME KoHTakTa «INT»
KONOOKA W 3aXUMAOTCA BUHTOM. OKpaHHbIi APEHaXHbI MPOBOSHMK
4yBCTBUTENbLHOTO kabens crnbaetca nononam, BCTaBRSETCH B OTBEPCTUE
KOHTaKTa «0» KOrOAKM 1 3aKMMAeTCs BUHTOM.

Cnocob MoHTaxa KYO Ha curHanmsauMoHHOM 3arpaneHuu U3NOXEH B
M.

HapywumTens, npeogoneBatoLLmin 3arpaxaeHne TemM UM UHbIM crnocobom,
Bbi3biBaET ero Bubpauuu, KOTOpble NPUBOZAT K BMOpaLMAM KECTKO
CBSI3aHHOrO C HUM 4yBCTBMTENbHOTO kabens. Brnaropaps npucyliemy
Tpub03hhekTy, 3TO BbI3bIBAET 00pa3oBaHWe MOME3HbIX CUrHamoB -
cBOBOAHbBIX 3MEKTPUYECKNX 3apsdoB - Ha obknagkax pacrnpeneneHHoro
KOHOeHcaTopa, 00pa30BaHHOrO, C OOHOW  CTOPOHbI,  BHYTPEHHUMW
NPOBOAHWKaMU, C APYroi CTOPOHbI, 3KkpaHoM kabens. MameHeHus 3apsiga
B KOHTPONMPYEMOW 3MEKTPUYECKON LienM (BHYTPEHHUE MPOBOZHUKA —
9KpaH) MpMBOASAT K MOSIBMEHWI0 MNEPEMEHHOTO 3MEKTPUYECKOrO TOKa
(nopsigka 10-12A), koTopbii peructpupyetcs B B3.

Onucanue n pabota Brioka aneKkTpoOHHOTO.

KoHcTpykTBHO B3 BBINOMHEH B repMETMYHOM KOPMyce, COCTOSILEM W3
[BYX YacTen: OCHOBaHWs W Kpbilwku (puc. 2.2.). Kpbllwka noBopaynsaeTcs
OTHOCWTENbHO OCHOBAHWA Ha ABYX NETNAX; MMOTHOE MpuneraHve K
OCHOBaHMIO 1 repmeTu3aLms BHyTpeHHero obbema b3 obecneunaetcs ¢
MOMOLLbK) YNNOTHUTENbHON MPOKIAZKK, PacnonoXeHHOM Ha OCHOBAaHWM.
Kpbilwka crkcpyeTcs K OCHOBaHMIO MyTEM BKpy4nBaHMs 4x BuHTOB (M8) B
KpEnexHble 0TBEPCTUS Kopryca.

BHyTpw kopnyca Ha OCHOBaHWW PacronoXeHbl 6 MeTanMYeckux Hannbisa
C BHyTpeHHei pe3bbor (M3), K HUM  KpenuTcs nnata anekTpoHHas b3

www.trezorrussia.ru
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pasmepom 250x142 mm. [MoBepx nnatbl Ha 4-X BWHTax 3aKpenneH
MeTannuyeckii  akpaH, obecneunBalLLMii  3aLWMTY  SMEKTPOHHBIX
komnoHeHToB B3. B oCHOBaHME K BHELHUM CTeHKaMm kpenstcs 4
KPOHLUTENHa, NpefHasHayeHHble AN yctaHoBkM B3. B HukHenm vactu
OCHOBaHWsI PacnoroxeHbl 2 NIacTUKOBLIX repMoOBBOAA (KNnacc 3alyuThbl
IP68) ons BBOAA YyBCTBUTEMNbHOTO Kabens (nesblit) U kabens cBs3M C
CCOM (npaBblit) BHELHMM AnameTpom OT 8 4o 14 MM, a Takke BUHTOBaS
(MB) knemma BHEWHero 3a3eMreHusi, BbIXofAlwas Hapyxy 6noka, ¢
MOMOLLUBI0  KOTOPON OBEecneynBaeTcs ranbBaHUYECKU KOHTAKT —BCel
MeTann4eckoin Macchl Kopnyca. V3HyTpn K Helt BUHTOM NOACOEANHAITCS
npoBoAa, UayLue c:

1) wwHbl «O B» nnatbl 3MeKTPOHHON;

2) wuHbl 3a3emneHus «FG» y3na rpo3osawnTbl kabens CBS3W,
PacrorNoXeHHOro Ha nrnate SneKTPOHHOMN.

CHapyu K KnemMe BHELUHETO 3a3eMMEHUs NPUCOEANHSETCS (C MOMOLLbHO
BCTPOEHHOTO BMHTA) NPOBOA 3a3eMnuTensi, 0becrneynBatoLLEero nokansHoe
CUrHasnbHoe 1 oxpaHHoe 3a3emnerue B3 BennunHoii He Gonee 30 Om.

www.trezorrussia.ru
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PucyHoK 2.2. BroK aNeKTPOHHbIN.

NHOWKATOPbI(1,2): MPOYUE U3OENNA(5,6,7,8):
1-TpeBora 5-pasbém Y

2-HeucnpaBHOCTb 6-TecT KHomMKa
KABEIIA(3,4):

3-KY3 1 8-knemMma 3a3eMneHust

7-0aTuvk BCKPbITUA

4-Kabenb cBsA3n

www.trezorrussia.ru 1
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B HuxHeit yacTu nnaTbl aNeKTPOHHOMN (BONM3N repMOBBOLOB) PACONOKEHDI
(puc. 2.2.):

a) MEXaHWYECKWA KOHTAaKTHbIA [ATYNK  BCKPLITUS  («MUKPUK®)
«TAMPERY, npeaHas3HaueHHbI ans KOHTpONs
HeCaHKLIMOHMPOBAHHOIO BCKPbITUS BJ;

b) BWHTOBas coefwHuTenbHas konmoaka «X1», npegHasHaveHHas
ANs NPUCOEANHEHNS BHYTPEHHUX NpoBoaHuKoB (knemma «IN1»)
1 3KpaHa (knemma «0») 4yBCTBUTENLHOIO Kabens;

C) BWHTOBAs COeAMHUTENbHAs Korogka «X4», mpenHasHaueHHas
ANS  MOAKMIOYEHUS NUTAHUS  W3OENNA:  MONOXMTENBHOrO
noTeHUmMana « +E» 1 oTpuLaTensbHoro noTeHupana « -Ex;

d) BuMHTOBas coeguHuTenbHas komogka «X3», MpeaHasHaveHHas
Ans nogxnodeHns kabens cesan ¢ CCOW. Ha KoHTaKTbl Konoaku
«X3» BbIBefeHbl CUrHarbl, NpuBegeHHble B Tabn. 2.1

Ta6nuua 2.1. CurHanbl Ha konogke «X3» B3

KoHTaktbl | Uenb | HasHaueHue curHanos

1 FG LLnHa 3a3emneHns yana rpo3o3aluuTbl, Heobxogumas B cnyyae
MOAKMIOYEHNS BHELLHEro 3a3eMnuTens no kabento cesan ¢ CCOU

9 T3 HopmansHO 3aMKHYTBIN (MPKY 3aKPbITON KPbILLKE KOpyca) KOHTaKT
[aT4ymKa BCKPbITUS, MOAKITOYEHHBIN NOCNEA0BATENbHO C LiEenbio T2

3 T2 BTopoi HopManbHO 3aMKHYTbI KOHTAKT BbIXOAHOMO pene

4 ™ [epBblil HOpMarbHO 3aMKHYTbIN KOHTaKT BbIXOZHOTO pene

B BepxHel YacTu nnatbl 3NEKTPOHHON PacnonoxeHsl (puc. 2.2.):

a) Bunka pasbema «X2» Ang MOAKMIOYEHUs MynbTa ynpaBneHus
(MY) ns HacTpolikv 1 NpoBepkK PaboToCcnoCOBHOCTY U3nenus;

b) Tect-kHonka «TEST» («TECT») gns pyyHom nmogaum curHana
KOHTpOMS NpoBepkM paboTocnocobHOCTM 3nenus;

c) ceetoguog «Tpeora» -  «Alarm», obecneunsaromi
kpaTkoBpeMeHHyto (0,5 €) CBETOBYIO MHAMKALMIO (KpaCHbIA LBET)
3HauMMbIXx  CoObITMA  (MpeBbiieHne nopora), W Gonee
[ONTOBPEMEHHYI0 (3 C) CBETOBYIO WHAMKALMIO BbIXOGHOTO
curHana Tpesoru;
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d) ceetoamon «HeucnpaBHOCTb», 0BecneuMBatOWMA  CBETOBYIO
WHOMKaUWIO (3eneHoro Lgeta) npu HeucnpasHocT KYO u
CHWKEHUM HANPSKEHWS NUTaHWs (NOCTOSIHHO, 4O YCTpaHeHus
NPUYKHBI).

Ha nnate anektpoHHo B3  pacrnonoxeHbl  pagnoSnEeKTPOHHbIE
KOMMOHEHTbI U y3nbl, hopMUpYrOLME TPaKT 0BpaboTKM SNEKTPUYECKUX
curHanos, noctynarowmx ¢ K43.

CurHan B BuOe Wu3MeHeHus 3apsga € Bbixoga KYO noctynaetr B
ManowyMAWMA  3apsgoBbIA  yCUIUTeNb, B KOTOPOM npeobpa3syetcs B
CUTHas HanpsPKeHWs!, BENMYMHA KOTOPOTO HE 3aBUCUT OT AMMHbI (EMKOCTH)
4yBCTBUTENbHOTO kabens. B cregylolmx Kackagax Tpakta curHan
ycunueaeTces (k03(ULMEHT YCUNEHUs perynupyetcs) u unbTpyetcs.
[Ovanason  peructpupyembix  yactot 0,2..8 Ty obecneunBaet
MakCUManbHoe COOTHOLIEHWe curHan/wym (curHan/momexa). 3atem
CUTHanm MpOXOAUT yepe3 uIbTp C MepecTpavMBaeMoii (perynmpyemo)
aMNIINTYOHO-4aCTOTHOM  XapakTepuctukon (AYX) ©  mocTynaetT Ha
BbinpamuTenb. C BbIXOAA BbINPAMMTENS [Be COCTaBMsiolWMe CurHana
(MrHOBEHHOE M CpeHEBBLINPAMIIEHHOE 3HAYeHWe) NOCTYNalT Ha BXOg,
MOpOroBOro  YCTPOWCTBA, A€ MPOUCXOAUT WX  JAWUCKPUMMHALMS o
amnnuTyAe OTHOCUTENBHO NOpora, KOTOPbINA perynmpyeTcs.

Mwmnynbcbl € BbIX0ga MOPOroBOrO YCTPOWCTBA MNOCTYNAOT Ha BXOA
MuKkpokoHTponnepa (MK), ocyLecTBRSOLLEro UX AUCKPUMUHALIMKO NO:

e [ANUTENbHOCTY;
e  CKBaXHOCTM (nay3e);
®  KOMMYeCTBY (CYETY) B ONPEAENEHHOM BPEMEHHOM OKHE.

Anroputm 06paboTku MHOpMaLMK, 3alNUTLIA B 3HEPrOHEe3aBUCUMYH
namstb MK, no3BonsieT ¢ BbICOKOW [OCTOBEPHOCTBIO [MCKPUMUHMPOBATH
nonesHble CUrHambl, CBA3aHHbIE C COObITUEM BTOPKEHUS HapyLLMTENs, oT
BCAKOTO pofa MOMEX, BbI3blBAEMbIX MPUPOAHLIMA U NPOMbILLNEHHBIMN
thaktopamu. MapameTpel anroputma 06paboTkn MHopMaLmK 3aaaTes ¢
nomolubio MY, npucoeanHsemoro k b3 yepes pasbeM «X2» Ha Bpems
HaCTpoikn n3aenvs (obmeH uHgopmaumeir no uHtepgency RS-232).

Ecnn mukpokoHTponnep uoeHTudmumpyeT cobbiTue, Kak BTOpXEHME, TO
BbIJAETCH CUrHanm TPeBOrW B BUMAE Pa3MblkaHWs KOHTAKTOB BbIXOQHOIO
pene «T1» u «T2» Ha Bpems 1...5 ¢ (perynupyeTcs). Mpu 3TOM MHAMKATOP
«ALARM» Ha Bpems 4 ¢ 3aropaeTcs KpacHbIM CBEYEHWEM.

KpatkoBpemeHHoe (0,5 ¢) cBeUeHWe TOrO e MHAMKATOpa CUrHanuaupyeT o
nosisneHun Ha Bxoge MK wmnynbca, T.e. CBMAETENLCTBYET O HanMuuM
3Ha4Mmoro cobbITus Bo3aeicTaus Ha C3 nnbo Bo3aeicTBMM NOMEXH.
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2.8.3.

Mpu HaxaTm kHomkm «TEST», pacnonoxeHHoM B BEPXHEN YacTu nnarbl
anekTpoHHon, MK uHULMMpYeT cneumanbHbIi CUrHarn, NocTynaownin Ha
Bxog B3, n KOHTponMpyeT ero HopmanbHOe MPOXOXAEHWE 4Yepe3 BECh
TpakT. B aTom criyyae MK Bblgaet curHan Tpeeoru, CBUAETENLCTBYIOLLMIA O
paboTocnoco6HOCTM U3aenus. B npoTUBHOM cryyae, ecnu B TpakTe U B
MK npousowwno HapyLueHue unu cBoi, curHan TPeBOr He BbIJAeTCs, YTO
CBMOETENbCTBYET O HEPaboTOCNOCOBHOCTY 3denws.

CBeToanoaHbI WHAMKATOP HEUCNPaBHOCTW W3Jenus, €ChM OH TOpMT,
cBuaeTenbCTByeT 6o 0 HeucnpasHocTn B KYI (oOpbiB, KopoTkoe
3aMblkaHue), MO0 O CHIKEHUM HANPSBKEHWUS MMTAHWS HYXKE JOMYCTUMOrO
(10 B noctosiHHOMO TOKa). lMocrne yCTpaHeHUs MPUYMHBI HEMCMPaBHOCTH
CBETOAMOA racHer.

bonee BbicOkOe HanpsbkeHue nuTaHus, yem gonyctumble 30 B
MOCTOSIHHOTO TOKA, HE BbIBOAMT U3 CTPOS U3AENNE, HO MOXET BbIBECTU U3
CTPOS UCTOYHWK MUTaHWS, MOCKOMbKY B 3TOM Cily4ae Mo NUTaloLLeMy BXogy
ngenua («+E», «-E») obpasyeTcs KOpOTKO3aMKHyTasl 3aliMTHast Lenb
conpotusneHuem ot 5 o 30 Om. Llenb nuTaHus MMeeT ranbBaHUYECKyto
pasBsA3ky C M3AENUEM.

BbixogHoe pene TpeBOrM WU3LENWUS HAXOOWUTCA «MO4 TOKOM», NO3TOMY
OTKMIOYEHNE HaNPSPKEHUS MUTAHWS MPUBOAMT K Bbldaye CurHana Tpesoru,
T.e. pPa3MblkaHuio KOHTAKTOB «T1» 1 «T2» konogkm «X3».

C Uenblo 3alyUTbl 3MEKTPOHHLIX KOMMOHEHTOB MNaTbl OT MeXaHWYeCKuX
MOBPEXOEHNI OHM 3alUWLLEHbI METANNMYECKM 3KPAHOM, 3aKpenieHHbIM
Ha nnaTe ¢ MOMOLLbIO BUHTOB. 1 BUHT 3kpaHa NoMBUPYHTCS, UX BCKPbITUE
B TEYEHIe rapaHTUItHOTO CPOKa He J0NyCcKaeTes.

OnucaHue v paboTa nynbTa ynpaeneHus.

1Y npegHasHaveH 4ns ONTUManbHOW HACTPOWKWM M3OENUS Ha MecTe ero
NPUMEHEHNS C Lenblo 06ecneyeHnss MakcUMansHON CUrHanM3aLMOHHOM
HapEXHOCTM — BbLICOKOW BEPOSTHOCTM OBHApyXeHUs HapyluMTens,
npeogonesatowero C3, 1 BbICOKOA CpedHeir HapaboTkM Ha NOXHYI0
Tpesory. BHewwHui Bug MY nokasaH Ha puc. 2.3.

MY nogknioyaetca k B3 ¢ nomowb CcoeauHUTeNnbHOTO  Kabens,
3akaHumBatoLerocs 15 -WTbipbkoBbIM pazbeMoM. [1Y 3anuTbiBaeTcs OT
B3 (+ 5 B noctosHHOro Toka) M motpebnseTr He Bonee 80 mBT. MY
NOACOEOMHSAETCS U OoTcoeamHsieTcs oT B3 kak npu BKIIOYEHHOM, TaK
OTKMIOYEHHOM  MuTaHuM  wm3genus. Y  noctpoeH Ha 6Gase MK,
ynpaensemoro ¢ knasuatypbl. KK-uHOukaTop oOTpaxaeTr Tekyliee
COCTOSHME  anroputma  obpaboTkm  wHcopmaum B Buge
MHOTO(YHKLMOHANBHOMO  CUCTEMHOTO  MEHI0,  MMEIOLLEr0  HECKOMbKO
ypoBHeN. MocrefgHuii YypoBeHb MEHIO, KaK NpaBUNo, CBsS3aH C TEKYLLUM
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KOHKPETHBIM YMCIIOBbIM 3HA4YeHWEM anroputma. KOHTponb curHamos w
ynpaBnswwwme Bo3gendcTeus Ha B3O Takke oTpaxatotcs Ha KK-
WHAMKaTope.

/_
=S|

Puc. 2.3. BHewHuin BuA nynbTa ynpaBneHus (BUA Ha NMLEBYHO NaHenb)

ny

o~ e =

KnasuaTtypa

KK nHaukatop

Pa3bém (15 WTbIpbKOBbINA)
Kabenb coegunHMTENbHbIN.

Pabota MY ocHoBaHa Ha NepemeLLeHun Mo CUCTEMHOMY MeHio, BbiBopy
HeobX0AMMbIX NapameTpoB anropuTMa 1 BBEAEHWIO YNCMOBbIX 3HAYEHWIA
W3 MpunaraloLlerocs Cnucka B COOTBETCTBAW C PEKOMEHAALUSMW Mo
HaCTPOIIKe N3AENus (CM. HUXe).

Kopnyc MY coctouT w3 AByX MnacTMaccoBblx MaHenen (mepegHss W
3aHsI5), CTAHYTbIX mMexay cobon 4-9 BMHTamu. 1 BUHT mnombupytoTes,
BCKPbITME B TEYEHWE rapaHTWMHOTO Cpoka He gJomnyckaetcs. Kopmyc
obecneunBaeT nbINeOPbI3ro3aLLMILEHHOCTE MO Knaccy 3awmTtbl |P55.
PaGota Y B wWTatHOM pexume [AOMyCKaeTcs B TemnepaTypHOM
avanasoHe muHyc 20 °C...nntoc 60 °C.

B BepxHemn YacTu NULEBON NaHeu Kopnyca UMeeTcs NPSIMOYroribHOe OKHO
B KOTOpOM pa3velieH 12-Tu cermeHTHbIn akpaH XK uHAoukaTopa,
no3BonsioLLmMiA oTobpaxaTb Bce koManAbl, noctynatowme ¢ MY Ha b3, v
3HaYeHus1 cUrHanoB B Tpakte obpaboTku B3. B HukHEN yacTu nuueBoi
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naHenu npukneeHa 9-T KHOMOYHas Knasuatypa, C NOMOLLbHO KOTOpOVI
OCYLLEeCTBIIAETCA BBOA KOMaH yNpaBIieHNA.

Knonkn «F1», «F2» n «F3» npegHasHaveHbl gns Beoga PIN-koaa,
paspeLualollero perynupoBaHue MapameTpoB anroputma  06paboTku
n3penus.

KHonka «ENTER» npegHasHayeHa Ans noaTBepXaeHUs KomaHgbl BBofa
3HayeHus napameTpa.

KHonka «ESC» npeaHasHayeHa AN OTMeHbl KOMaHabl BBOda WM
nepexosa Ha apyryl YHKLWIO UMK YPOBEHb MEHIO.

KHOMKW ««—», «T», «—», «|» NpeaHasHayeHbl AN nepeMeLleHns no
MEHIO U Bbl60py HYXHOro 3Ha4eHua napameTpa anroputma.

Mocne BkmtoveHnst nutaHua Ha MY nosiensetcs Hagnuce « WELCOME
TREZOR-V!», cBugetenscTBylowas o pabotocnocobHoctn [1Y u
yenoctHocT kabens cBssn. Yepes 3.4 ¢ nocne 3TOr0, C MOMEHTa
ycTaHoBrneHns cessu ¢ b3, Ha akpaHe XK-uHaukatopa nosiBrseTcs
Hagnuce «BBEOWUTE PIN», cBugeTenbcTBylOWas 0 TOM, YTO nO
nHTepcency RS-232 BoccTaHOBMEHa CBA3b MMWKpOKOHTpomnepa 1Y w
mukpokoHTponnepa B3. Mocne BeegeHus koppektHoro PIN-kopa (1...12
3HaKoB) NOMb30BaTENb NonagaeT B CUCTEMHOe MeHHo: Y roTos k paboTe —
NporpamMM1poBaHNI0  M3Oenust U NPoBepkM ero  paboTocrnocoOHOCTM.
(3aBoackoit kop — «F2, F2, F2, F2»)

Haxogscb B CMCTEMHOM MEHIO, MONb30BaTENb MMEET BO3MOXHOCTb
nameHnts  PIN-kog no ceoemy ycmoTpeHuio. Kog xpaHutcs B
3HeproHesasucumoit namsati MK B3.

Mpumeyarue. 1) B cnyvae ytepu PIN-kopa cregyet obpatutbes Ha
npeanpusiTe-U3roToBUTENb.

2) OguH MY MOXHO MCnonb3oBaTb ANs HAcTPoMku Noboro konnyecTsa b3.

3) Ecnu nocne noacoepmHenns MY k B Ha XK-mHonkatope BMecTo
Hagnucn  «BBEOWUTE PIN» nosinsetcs Hagnuce «HET CBA3W», T0
cnegyeT oTknioumuTb MY 1 cHoea nogkmtounTb k B3 vepes 10...20 c. Ecnn
1 NpW NOBTOPEHWM (NOBTOpUTL He Bonee 3 pas) He AOMYCKAeTCs BXOA B
CUCTEMHOE MeHt0, TO 1Y HepaboTocnocobeH M NOANEXUT 3aMeHe.

3. Ucnonb3oBaHue nNo Ha3Ha4YeHUIo

3.1. MoarotoBKa n3genus K UCMONb30BaHUIO

3.1.1.

Mepbl BesonacHocTu NP1 NOAroTOBKE U3aenua K akcnnyaraymn
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3.1.1.1.

3.1.1.2.

3.1.13.

Mpu BbiNOfHEHMM PaBoT C M3OENMeM Ha MecTe SKCTnyaTauum
JOMKHbI  CODMIoAaTCs  [eiCTBylOWME  MpaBuna  TeXHUKK
©e30nacHOCTV Mpy AKCTyaTaLymm ANEKTPOYCTaHOBOK HaNnpsikeHUeM
£o 1000 B.

Mpn nogrotoBke M3Jenust K WCMONMb30BAHWIO MO HA3HAYEHMIO
SAMNPELAETCA:

e MpoBOAMTb Kakue-nnbo pabotbl Ha C3, ¢ KY3, B3 u MY,
COEAMHUTENbHBIMA  KabensmMm BO Bpemsl rpo3bl Wnn €€
NPUONKEHNN;

e OJKNKYATb  M30enNMe K  WUCTOYHUKY  SNEKTPOnUTaHUs
HanpsbkeHnem 6onee 30 B nocTosiHHOTO ToKa;

e [OJKMIOYaTb  W3denMe K  WCTOYHMKY  ONEeKTPOMUTaHWs!
nepemMeHHOro ToKa.

Mpoknaaky U pasgenbiBaHue kaberei, a Takke NOACOeAMHEHME
ux k B9 HeobXxogMmo NPOM3BOAMTL TONBKO MPW OTKIIOYEHHOM
HaNPSHKEHUM NUTAHWA.

3.1.2.  TpaBuna 1 nopsiaok NOArOTOBKM U3OENMS K UCNOMNb30BaHMNIO

3.1.2.1.

3.1.2.2.

3.1.23.

3.1.24.

MpoBecTn BHELLHMIA OCMOTP MecTa ycTaHoBku C3 u ybeautbes,
yTo MecTo ygoBneTBopseT TpebosaHuam n.2.2.4., 2.2.5.
HacTosiero PO. Tam, rae HeobxoauMo - BbipyOuUTb UMK OTANANTD
BETBM A€PEBLEB U1 KPYMHOIO KyCTapHMKa, kacatolmecs C3.

BbiHyTb 13 ynakoBkm B3 u Y. Mpom3BecTy BHEWHMIA OCMOTP,
ybeaunTbes B Hanmuaum nnomd OTK npeanpuaTus-u3rotoBuTens.

MpoBect MoHTax B3 u KYO Ha C3 cormacHo MeTomuKw,
nanoxexHoit B M. B3 3asemnutb. Moagknountb MY k B3.

MogkntounTb B3 Kk uctouHuky HanpskeHns 10...30 B nocTosiHHOrO
Toka. [lpu 9TOM CBeTOAMOAHbIE MHAMKATOpbl «TpeBora» WU
«HeucnpaBHocTb»  (puc. 2.2) MOryT 3acBeTUTbCS  Ha
HenpoJomkuTenbHoe Bpemsi. OKOHYaHWe CBEYEHWS MHOMKATOPOB
no npowecTsin 40 ¢ ¢ MOMEHTA NoAaun nuTaHus OyaeT KOCBEHHO
CBMOETENBCTBOBATH O MPABUBHOCTM MOHTaxa K4YJ u roToBHOCTM
U3genus K npoBepke ero (hyHKLUMOHMPOBAHUS.

Ecrm nHgnkatop «HeucnpaBHOCTB» (puc. 2.2.) 3a 3TO Bpems He
MnoracHeT, TO 3TO CBWUAETENbCTBYET O HeucnpaBHocTM KY3. TMouck v
yCTpaHeHue HeucnpaBHOCTM NPOM3BOANTCA B COOTBETCTBUU C
pasgenom 5.3 HacToswero P3.
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3.1.25.

/l3MepeHue COMPOTWBNIEHUSI WNM  HanpskeHWst B M3Oenuu
KOHTPONMPOBaTL  KOMOWHMPOBaHHLIM Npubopom Ntoboro  Tuna,
Hanpumep, LnMgpoBLIM MynbTUMETPOM (M. 2.5.2.).

3.2. Ucnonb3oBaHue nsgenus

3.21.  TlepBuUYHbIiA KOHTPOMbL paboTOCNOCOBHOCTY 3aenus

3.21.1.

3212

3.2.13.

3214

3.2.1.5.

3.2.1.6.

CmoHTMpOBaTL M3genue cormacHo WM, nogknioumB npoBoaa
nutanms u KY3. MMposoga, no kotopeiM ¢ wmsgenus Ha CCOU
NoCTynaeT BbIXOOHOW CurHan, K koHTaktam «T1» un «T3» konogku
«X3» He nogknyaTh.

Mogknioumte kK knemmam  «T1»  u «T2»  MynbTUMETP,
MOCTaBNEHHbI B PEXUM M3MEPEHUS COMPOTUBNEHMS.

He paHee, 4yem uepe3 1 MWH nocre mogaun nuTaHms Ha b3,
HaxaTb W OTMyCTUTb kHomky «TEST» Ha mnate B3. Habntopatb
KpaTKkoBpeMeHHoe (B wHTepBane 1...5 c) cBeveHue cBeToAMOna
«TpeBora». C NoMoLLbl0 MynbTUMETPa Y6EeAUTLCA B pas3MblKaHU
(Ha 310 BpeMsl) BbIXOAHbIX KOHTAKTOB «T1» U «T2» konogku «X3»
Ha nnate b3 (puc. 2.2.).

KOHTaKTbl CYMTaOTCA 3aMKHYTBIMU, ECIIU COMPOTUBIIEHME WX LMW
He npesblwaeT 20 OM, KOHTaKTbI CHMTAKOTCH PA3OMKHYTLIMU, €CIn
ux conpoTuenexme (uenu) npessiwaet 1 MOm (Ha nobom npegene
N3MEpPEHUI).

C nomowpr MynbTUMETpa y6eanTbCs B 3aMbIKaHUM BbIXOAHBIX
koHTakToB «T2» 1 «T3» konogku «X3» Ha nnate B3 npu HaxaTuw
(0o wenuka) Ha pgaTumk BekpblTUs B « TAMPER».

OtcoenHUT OT Komnomku «X1» oGO OKOHEUHbII MPOBOAHMK
YyBCTBUTENbHOMO Kabens (LeHTpanbHbI unu 3kpaH). Habnwogats
HenpepbiBHOe CcBeveHue ceeToauopa «HeucnpaBHocTb». C
MOMOLUBID  MyNbTUMETpa yOeauTbCst B pasMblkaHUM  BbIXOLHBIX
KoHTakTOB «T1» 1 «T2» konogkn «X3» (puc. 2.2.).

MopcoeauHnts  obpatHo mpoeogHMk K43 1 ybegutbcs B
OTCYTCTBUW  CBEYEHUs  uHauKaTopa «HemcnpaBHOCTbY U
3aMblKaHWM BbIXOAHbIX KOHTAKTOB «T1» 1 «T2» konoaku «X3».

3aKkopoTUTb  MPOBOAHUKOM-MEPEMBIYKOA MMM MeTarn4ecknm
NPeaMeToM (Hanpumep, MUHLETOM) KOHTaKTbl KOMOAKA «X1».
Habniogatb HenpepbIBHOE cBeYeHve ceeToamoaa
«HeucnpaBHocTb». C nomowpto MynbTUMeTpa ybeautscs B
pas3MblkaHUM BbIXOAHbIX KOHTAKTOB «T1» M «T2» Konogkm «X3»
(pnc. 2.2.).
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3.2.1.7.

3.2.18.

YGpaTb NEepeMbIYKY U YGeD,VITbCﬂ B OTCYTCTBUM CBEYEHUA
MHAMKaTopa ((HeVICI'IpaBHOCTb» M 3aMblKaHMN  BbIXOOHbIX
KOHTaKTOB «T1» 1 «T2» Konomxu «X3».

OtcoeanHnTb OT Komoaku «X4» ntoGoit npoBoaHWK nuTaHus. C
MOMOLLBKD MyNbTUMETpa y0eauTbCcs B pasMblKaHWM  BbIXOLHbIX
koHTaKTOB «T1» 1 «T2» konogkn «X3» (puc. 2.2.).

MopcoeanHnts 06paTHO MPOBOAHWMK nuTaHus U uepes 40 ¢
yb6enuTbCa B 3aMKHYTOM COCTOSIHUM BbIXOAHBIX KOHTAKTOB «T1» u
«T2» konogku «X3».

3.2.2.  OnucaHvie nynbTa ynpaBneHus

3.2.2.1.

3222

Mpu nogaye nutaHus Ha B3 u MY npoucxoauT ux coeauHeHWe no
nHtepcpency RS-232. Kpome Toro, ¢ 8-u koHTponbHbIX Touek (KT)
nnatel B3 Ha Y noCTynawT KOHTPONbHblE CUrHambl, KOTOPblE
oumdposbiBatoTes AL mukpokoHTponnepa Y. Ha XK-uuaukatop
B COOTBETCTBYIOLEM PEXMME Kaxable 3 C BbIBOAATCS MOAYM
MakCUManbHbIX 3Ha4eHuin curHanos ¢ KT1...KT8.

Ha okpaHe XKK-uHgukatopa [1Y  nosBRSIOTCA  MKOHKM
MHOTOYPOBHEBOTO CUCTEMHOrO MEHI0, MpU MOMOWM KOTOPOro
OCYyLLeCTBNsAeTC ynpasneHne napameTtpamm B3. CTpykTypHas
cxema BepxHux (1...3) ypoBHei cucteMHoro meHto MY npuseaeHa
Ha puc. 3.1.

1 ypoBeHb: locne BKMOYEHNS MUTAHNA B LITATHOM PEXUME Yepes
3...4 ¢ Ha XKK-nHamkaTope nosiensetca Hagnuce «BBEOUTE PIN».
Ecnn B pabote MY unu B3 nmeeTcst HeMcnpaBHOCTb, TO BO3HUKAET
Hagnucb «HET CBA3W», nnu nHankaTtop He 3acBevnBaeTcs.

2 ypoeeHb: Bsop koppektHoro PIN-koga  ocywiectensercs
HaXaTuem COOTBETCTBYylOWeNn KomOuHaumn knasuw «F1, «F2»,
«F3» n 3atem Haxatuem (nogTepxaeHuem) knasuium «ENTERb.
Mpu atom Ha  XKK-mHoukaTope  nNOsIBNSIETCA  Haanuchb
«MAPAMETPbI CUIHANA» v ocyLlecTBnsieTcs nepexog Ha 3-i
(OCHOBHOI1) YPOBEHb CUCTEMHOIO MEHH.

B cnyyae ecnu BBeAeHHbI KOO HEKOPPEKTeH, nepexop Ha 3-il
YPOBEHb MEHI0 HE OCYLLECTBMISIETCH, HA WHAMKATOPe MOSBNSETCS
nepBOHaYanbHast Haanucb. MonbITk HeoOXOAMMO MOBTOPUTL, MPH
X 3TOM UX KONMYECTBO HE orpaHmyeHo. ObLuee Yncno BO3MOXKHBIX
kombBuHaLwit koga coctaenset okoro 800000.

3 ypoBeHb: Ha 3TOM, OCHOBHOM YPOBHE CUCTEMHOrO MEHIO
nonb3oBaTenb OCTaeTCs, ABMrasicb OT pasfenia K pasgeny MeHto
(no Kkpyry) ¢ NOMOLLbO KNaBWLLKM «—» (Cneea Hanpago, puc. 3.1.),
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[ 1YPOBEHb

WM C MOMOLLbIO KMABUWK «<—» (CMpaBa Haneso, pWC.
3.1.).Mepexog ¢ 3-r0 Ha HWKHWIA 4-1 ypoBeHb (B pasgene)
OCYLLeCTBNIAETCA HaxaThem knasuwm «ENTER».

lMepexon Ha BepxHWil ypoBeHb He npedycmatpusaetcs. [locne
OKOH4YaHus paboTbl 1Y gomkeH 6biTb nepeBeseH Ha 3-1 YypOBEHb, U
OTKIOYEH coeuHUTENbHbIN kKabenb oT B3.

| 2YPOBEHS

A1

|
| A

3¥POBEHb

|
L

Puc. 3.1. CTpykTypHas cxema BepXHUX YPOBHEN CUCTEMHOTO MeHHo Y

3.2.2.3. Ha 3-m ypoBHe npeAcTaBneHbl criefyloline 5 pasgenoB MeHH,

COOTBETCTBYIOLLME HAANUCAM Ha SKpaHe KK-uHaukaTtopa:

«[MAPAMETPbl CUrHAINA», npegHasHayeH Ans  KOHTPOINS
OCHOBHbIX napameTpoB BubpocurHana ¢ C3 — amnnutygbl u
[MaBHOW (PE30HAHCHON) 4acTOTbl, COOTBETCTBYIOLIEN MaKCUMyMy
CMeKTpanbHOA  XapakTepucTWku B Mpedenax — [JuanasoHa
PETUCTPUPYEMBIX YACTOT.

«KOHTPOJIbHbIE TOYKW», npeaHasHayeH [ans  OLEHKM
aMNAMTYAbl cUrHana B 8-M KOHTPOIbHbIX TOUKax nnatsl bJ;

«HOBBbIN PIN», npeaHasHadeH ans usmeHeHnst PIN-koga gonycka
ry;

«TECT», npegHasHayeH ans nogaum ¢ [1Y curHana KOHTpons
paboTOCMOCOOHOCTM M3AENUS 1 MPOBEPKE ero NPOXOXAEHUS Yepe3
TpakT 06pabotkm b3.
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3.2.24.

YposeHs 3
ENTER

«YCTAHOBKA MAPAMETPOB», npegHasHayeH ANl YCTaHOBKM
napameTpoB anroputMa obpaboTki nHcopmaumm b3 (n3genus).

Pasgen «MAPAMETPbl CUIHAIA» npu Haxatin Knasuwwu
«ENTER» nepexogut B 3 nogpasgena (4-i ypoBeHb CUCTEMHOIO
MeHi0): «YpoBeHb», «Amnnutyaa», «Yacrtortan. [epexon mexay
nogpasgenami OCYLIECTBASETC C MOMOLLBIO KNaBULW «—» WK
«<—». lepexon Ha Gonee BbLICOKMIA YPOBEHb OCYLLECTBNSETCS C
nomowbto  knaeuwm  «ESC». Ha puc. 3.2. npeactaeneHa
CTpyKTypHas cxema pasgena «TAPAMETPbI CUTHATA».

YposeHs 4

RN S

YpoBeHb 5

[
[SES——

k75 (53) )

h 4

=
=

Puc. 3.2. CtpyktypHas cxema pasgena «[TAPAMETPbI CUTHAIA» cuctemHoro meHio

ny

Mpn Haxatum knasuwm «ENTER» B nogpasgene  MeHto
OCYLIECTBNSIETCS MEpPeXos Ha 5-1 YpoBEHb - M3MEPEHWS U
BBEEHWS YNPaBMAKLLMX KOMAHL, KOTOpbIE BBOASATCS C MOMOLLbIO
KnasuL «T» 1 «|», a Take «kENTERD.

Mompasmen  «YpoBeHb»  npedHasHayeH  ans  Bbibopa
BO3pacTaoWero 3HayeHns ypoHa (1...9), npu  KOTOPOM
OCYLIECTBNAETCH  W3MEPEHMEe OCHOBHOW  YacTOTbl  CUrHana,
COOTBETCTBYIOLLEN MaKCUMYyMY CMEKTPanbHONW XapakTepucTuku. B
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3.2.25.

LENsiX YBENNYEHUS| TOYHOCTW W3MEPEHWUH, 3TOT YPOBEHb [OITKEH
MpeBbILLaTb TUMMYHYI0 aMANUTYAY LyMa.

[Ans M3MepeHns TUNNYHON aMnIMUTYLbl WyMa CyXUT nogpasgen
«Amnnutypa». C Haxatvem knasuwm «ENTER» HaunHaeTcs
MPOLECC  M3MEPEHWS, KOTOPbIA  3aKaHYMBAETCS  MOBTOPHBIM
Haxatmem knaeBuwm «ENTER». BbicBeunBaetcsa makcumanbHoe
3HaueHune curHana (3a 310 BpeMSs), BbIpakeHHOE B MB.

B nogmpasgene  «Yactota» u3MepsieTcA OCHOBHasi 4acToTa
KOHTPONMPYEMOTO  CMrHama,  COOTBETCTBYlOWAs — MaKkCUMymy
CMEKTparnbHON XapaKTepUCTUKY.

M3 pasgena «KOHTPOJIbHBIE TOYKW» npu Haxatun knasuwm
«ENTER» ocywwectensieTcs nepexof Ha 4-i ypoBEHb CUCTEMHOIO
MeHK B oauH 13 noapasgenos: «KT1, KT2» unm «KT3, KT4» unu
«KT5 KT6» unm «KT7 KT8», koTopble COOTBETCTBYIOT KOHTPOSbHbIM
Toukam B3. lMepexon mexamy noppasgenami OCYLLECTBNSETCS C
MOMOLUBIO KNaBuww «—» unu  «<«—». Mepexog Ha 6onee BbICOKNN
YPOBEHb MEHIO OCYLLIECTBIISIETCA C MOMOLLbH Knasuwumn «ESCy.

B kaxmom nogpasgene B HEMPEPLIBHOM PEXMME MPOWUCXOaUT
“3MepeHmne (AUN-npeobpasoBaxwe) HanpsPKeHus Ha
COOTBETCTBYIOLIMX  KOHTPOMbHbIX  TOuKax mmatel B3, u
nepuogmyeckoe (pa3 B 3 ¢) 06HOBNEHWE NOKa3aHi MakcManbHbIX
3HauYeHNi 3a 3TOT NepuoA.

Ha puc. 3.3. wusobpaxeHa CTpyKTypHasi cxema pasgena
«KOHTPONbHbIE TOYKW», Bkniovaowas 3 n 4-1 ypoBHH
CMCTEMHOTO MEHIO.

YpoeeHs 3

YposeHs 4

Puc. 3.3. CtpyktypHas cxema pasgena «KOHTPOJIbHbIE TOYKW» cuctemHoro meHio

ny
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3.2.26. W3 pasgena «<HOBbIA PIN» npu Haxatn knasuwn «ENTER

OCYLUECTBNAETCS Nepexoq Ha 4-1 ypoBEHb CUCTEMHOTO MEHIK0 — B
nogpasaen «PIN:», roe ocCylecTBNsieTCS BBOA HOBOMO koga C
nomoLbio knasuw MY: «F1», «F2», «F3». MNMocne Beegexns go 12
3HaKOB Koda M HaxaTtus knasuwm «ENTER», nosBnseTca Hagnuch
«MoBTop:», Tpebys WOEHTMYHOTO MOBTOPEHMS TOMBKO YTO
BBEIEHHOTO0 Kofa.

Ecru aBa pasa BBegeH OAMH M TOT e KOf, TO OH 3anuCbiBaETCs B
3HEproHe3aBuCUMYyHo namste b3 W OOHOBPEMEHHO
OCYLUECTBNSAETCS Mepexo] Ha OCHOBHOM 3-i ypoBeHb B pasaen
«TECT». Ecnu BBedeHHble 2 pasa kogbl He COBMapanT, ToO
nepBoHavanbHbil PIN-kog He M3MeHsieTcs, W OCyLIeCTBNSIeTCS
nepexof Ha 3- ypoBeHb MeHio B 10T xe pasaen «HOBbIM PIN».

Ha puc. 3.4. usobpaxeHa CTpykTypHas cxema pasaena «HOBbIN
PIN», Bkntovatowias 3 u 4-il ypoBHU CUCTEMHOTO MEHIO.

YpopeHe 3

F1,
F2,
F3

YpoeeHs 4

Puc. 3.4. CTpykTypHas cxema pasaena «HOBbIW PIN» cuctemHoro menio MY

3.2.2.7. Pasgen «TECT»

npesHasHayeH ans MpOBEpKY
pabotocnocobHocTn um3genus ¢ nomouwbto Y. Tpu  HaxaTum
knaBuwu «ENTER» npoucxogut nepexog Ha 4-it YpoBEHb MEHHO.
MY MHMLMMPYET KOHTPOMbHBIA CurHan B B3, KoTopbIi, npowas
Yepes BECb TPaKT, NOCTynaeT B MUKpokoHTponnep b3. Ecnu curHan
MMEET COOTBETCTBYIOLLME NapaMeTPbl, MUKPOKOHTPONNEP BblgaeT
CUTHas TPeBoTu:

e  cBeToaMon «Tpesora» Ha nnate b3 (puc. 2.2.) 3aropaeTcs Ha
1..5 C KpacHbIM cBEYEHUEM;
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YpoBeHb 3

YpoBeHb 4

e KOHTaKTbl «T1» 1 «T2» pa3MbIKatoTCS Ha 3TO BPEMSI.

B MomeHT Bbigaum curHana Tpesorn Ha XKK-uHaukatope
nosiBNSieTCs 1 0cTaeTcs Haanuch «TpeBoray. Ecnu curHan Tpesoru
He BblAAETCS MO MPUYMHE HEUCNPaBHOCTW, TO Hagnucy Ha XKK-
UHanKaTope He nosensetcs. MNepexon ¢ 4-ro Ha 3-1 ypoBeHb MeHI0
OCYLLECTBIAETCA HaxaTuem knasuwm «ESCy» Ha Y.

Ha puc. 3.5. nsobpaxeHa CTpykTypHas cxema pasgena « TECT».

TECT -
ENTER
o
v

Puc. 3.5. CtpyktypHas cxema pasgena « TECT» cuctemHoro meHio My
3.2.2.8. Pasgen «<YCTAHOBKA MAPAMETPOB» - BaxHeiiwui pasaen

MEHI0, NPeaHas3HauYeH UCKIMIOYMTENBHO A1 HACTPOMKA anroputMa
06paboTkn uHchopmaLmm usaenus no 9-u napameTpam. Kaxaein u3
napaMeTpoB NPUHUMAET OT 2-X A0 9-u 3HaueHuin. Mpu HaxaTuu
knasuwmn «ENTER» npoucxoaut nepexof Ha 4-it ypoBEHb MEHID,
MPEeLCTaBNEHHbI B BUOE 2-X MOAPA3genos: «Amnautypa» u
«Bpems/cuet.

Mogpaspen «AmnnuTyga» npegHasHayeH Ans  perynupoBKu
NIMHENHbIX MapameTpoB TpakTa obpaboTkm curHana B B3 no 4
napameTpaM, nepexog K KOTopbIM (Ha 5-  ypoBeHb)
ocyLlecTBnseTcsa HaxaTtuem knasuwin «<ENTER:

e «YcuneHuey» - 8 3HayeHui (1...8) ycunenns B TpakTe no
Bo3pacTaHmo, ¢ warom 3 Ab (obwwin amanasoH
perynupoBku yeunenus 21 ob);

o «Pexekuma» - 8 3Hayenmir (1...8) wvactor no
BO3pacTaHuio, COOTBETCTBYHLLMX LieHTparbHbIM
4acToTaM NOAABNEHNs CreKTpanbHbIX COCTABMALNX
curHana;
www.trezorrussia.ru 24
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e  «API» - 2 3HauyeHns (BK., BbIKI1.), - COOTBETCTBEHHO )11
BBEOEHUS WIM  WCKMKoYeHus u3 oBpaboTkm curHana
nHepopmaLmu 06 ypoBHe Wwyma ¢ K43;

e «[Mopor» - 4 3Ha4eHus (1...4) nopora no BO3pacTaHuio, C
warom 3 b (obwwin guanasoH perynuposkn 9 Ab), Ha
YPOBHE  KOTOPOTO  OCYLLECTBASIETCA  aMniuTyaHas
JUCKDUMMHALMS  aHanmoroBoro  curHama.  [Mocne
amnIUTYQHOA  AMCKPUMMHALMAM  CUrHan npeacTaBnseT
coboi nocnegosatensbHOCTb MMNynbeoB (MN).

Moppasmen «Bpems /CuyeT» npegHasHayeH Ans  YCTAHOBKM
BpPEMEHHbIX napameTpoB anroputMa obpaboTku no 5 napametpam,
nepexop K KOTopbIM (Ha 5-i1 ypoBEHb) OCYLECTBASETCS HAaXaTMEM
knaBuwn «<ENTER»:

o «mnynbc» - 9 3Havenuit (1...9) MUHUMAnbHON
«Pa3peLLeHHOny [ANUTENbHOCTU UMMYMbCa  (MeHbLUer
ANUTENbHOCTH YCTPaHAKTCA);

o «[May3a» - 9 3HaYEHUIN MUHUMANEHON «Pa3PELLEHHON»
AMUTENbHOCTM  MeXZy — MMNynbCamu  (MeHbLUen
ANUTENBHOCTH YCTPaHSKTCS);

o  «OkHO» - 9 3HAYEHWI «Pa3PELLEHHON» ANUTENLHOCTH
MeXdy NepBbIM 1 MOCAEAHUM CYETHBIMW UMNYNbCaMu
(«BpEMEHHOE OKHOY);

o «CuyeT» - 9 3HaueHuin yCTaBKM CYETUMKA, KOTOPBIN
cuntaeT umnynicsbl B MA; ecnn ycTaska JocTuraeTcs Bo
BpeMS [elCTBUS «BPEMEHHOTO OKHa», TO MHULMMPYETCS
BbIXOAHOM CUrHan TPEBorH.

e «TpeBora» - 5 3HayeHUr [NUTENbHOCTU CcuUrHana
Tpesorn  1..5, npuuem uudpa  COOTBETCTBYET
ONUTENBHOCTU B CEKYHAAX.

Ha puc. 3.6. wu3obpaxeHa CTpykTypHas cxema pasgena
«YCTAHOBKA NMAPAMETPOBY, Bkntovatowas 3-it, 4-i, 5-i v 6-it
YPOBHM CUCTEMHOrO MeHt. [lepemelleHne N0 5  YPOBHIO
OCYLLECTBISAETCS C MOMOLLbIO KNaBULL «—» UM ««—». [epexop ¢
5-ro Ha 4-1 ypoBEHb MEHID OCYLIECTBASETCA HaXaTUEM KraBuULLK
«ESC» Ha Y.

YcTaHoBKa 3HaYeHuit napameTpoB «YcuneHuer, «Pexekumsy,
«APT», «Mopor» ocyLiecTBNsAeTCs Ha 6-M YpOBHE: Nepexoj ¢ 5-ro
YPOBHS  (MapameTpa) OCYLIECTBMNSETCS HaxaTMEM  KIaBULLM
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«ENTER». Mpu aToM BO3HMKatT undpsl (1...9) unn cnoso «Bkn.»
(«Bblkn.»),  COOTBETCTBYIOLME  AEUCTBYIOLMM  3HAYEHMAM
napameTpoB anroputma 06paboTkn uHdopmauyun. [ns  wmx
M3MEHEHUS!, UCMOMb3Ys KNaBULLIK «|», «1», BbICTABASIOTCS fpyrie
Unchpbl urm cnoso «Bbikn.y («Bkn.»), u ganee nytem Haxarus
knasuwwn «ESC» ocyLiecTBNsETCS BbIXOA HA 5 YpOBEHb W Aanee
[0 OCHOBHOTO 3-r0 YPOBHS CUCTEMHOTO MEHIO.
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Puc. 3.6. CtpykTypHas cxema pasgena «YCTAHOBKA MAPAMETPOB» meHto MY
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3.2.3.

3.2.3.1.

3.23.2.

3.2.33.

lMpoBepka paboTocnocobHOCTY M3aenus ¢ nomoLLbio Y

Mocne TOrOo, Kak Mpou3BEedEH  MEPBUYHbIA  KOHTPOMb
paboTocnocobHocT u3genns cormacHo n. 3.2.1., Heobxoguma
fonee TwaTtenbHas ero nposepka C nomowbio 1Y nepen
npoLieaypon HacTponku. [ins aToro Heobxo4umo nopcoeanHuTs Iy
k B3, noxgatbea Hagnueu «BBEAWUTE PIN» Ha XKK-uHaukatope,
BBECTU KOpPeKTHbIN PIN-kof v BbIATM HA OCHOBHOW 3-i YpOBEHb
cuctemHoro MeHw (puc. 3.1.). C NOMOLWbIO KNaBuwKM «—»
ocyllectuTb nepexog B pasgen «TECT» (puc. 3.5.), Haxatb
knaBuwy «ENTER» u ybegntbca B ceeueHum (1...5 ¢€) kpacHoro
ceeToauoga «Tpesora» Ha nnate b3, a Takke nosBneHUM HagnucK
«TpeBora» Ha XK-uHgukatope.

C nomowbto knaBuwm «ESC» nepeiTn Ha 3-i ypoBEHb MEHIO, C
MOMOLLbIO KNMaBMILM «—» OCYLIECTBUTb MEPEXOR B pasgen
«YCTAHOBKA MAPAMETPOB» (puc. 3.6.). Haxae knasuwly
«ENTER», nepeitTn Ha 4-1 ypoBeHb MeHI0 B nogpaszen
«AmnnuTygay; Haxas knasuwly «ENTER», nepeiti Ha 5-i1 ypoBeHb
MEHI0 B mapameTp «YcuneHue»; HaxaB knasuwy «ENTER»,
nepentu Ha 6-1 ypoBEHb B PEXMM YCTAHOBKM Yycunenus. C
MOMOLLbIO KNaBULWKN «T» UMK «|» OCYLLECTBUTbL YCTAHOBKY 4ucna
«1» — MMHAManNbLHOMO ycuneHus. HaxaB HECKOMbKO pa3 KnasuLuy
«ESCy», nepeiTn Ha 3-i YypoBEHb MEHIO, C MOMOLLbHO KNaBULLK «—>»
WM «<—» OCyllecTBUTb nepexog B pasgen «TECT». [anee
noBTOPWUTL mpoueaypy no n. 3.2.3.1, ybexpascb, 4to M npw
MWHUMAarbHON YYBCTBUTENBHOCTW M3fenue BbipabaTbiBaeT curHan
TPEBOrY B OTBET Ha TECT.

[Py MMHUMANBHON YYBCTBUTENBHOCTM (KOSPPULMEHTE YCUNEHMS

B TpakTe 00paboTkW) OLEHUTb YpPOBEHb CUrHamoB B PasfiNyHbIX
KOHTPOMbHbIX Toukax nnatbl B3. [ins 3TOr0 ¢ MOMOLLBIO KNaBwLw
«ESC» n «—» u3 pasgena «TECT» nepent B pasgen
«KOHTPOJIbHBIE TOYKW» (puc. 3.3.). Haxas «ENTERv,
nepentn B nogpasgen «KT1, KT2», panee ¢ nNOMOLbIO KnaBuL
«—» WM  «—» Habniogatb 3a JpyrMMu  nogpasfenamu
(«KT3»...»KT8»). Ha XK-nHgukatope B TeueHue 1...2 MUHYT
HabnoaaTb CMEHSIIOWMECS C KakabiM U3MEPUTENbHBIM LMKIOM (3
C) NnokasaHns MakcuManbHbIX (N0 MOAYMI) 3HAYEHWIA CUrHaroB 3a
3TO Bpemsl, BbipaxeHHble B MB. Ecmm B3 dyHKumoHupyeT B
HOpPMasibHOM (LUTATHOM) PEXMME, TO 3TW 3HAYEHWS HE LOSTKHbI
BbIXOAMTb 3a Npefenbl N3MepeHuil, NpeacTaBneHHbIe B Tabn. 3.1.
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3.2.34.

Mockonbky k B3 nogkmtoueH KY3, koTopbii NOABEPXEH AEACTBMIO
nomex (Hanpumep, BETEP), TO 3TO OTpaXaeTcs B BUAE HEKOTOPOrO
W3MEHEHUS! YMCTMOBLIX BENMWYMH Ha 3kpaHe XK-uHoukatopa B
npoLiecce N3MepeHus:, YTo noaTeepxaaet 1o, 4to b3 Haxogutcs B
LUTATHOM (TTMHEHOM) pexume paboTocnocoBHOCTH.

AHanormyHo onucaHHbiM B n.3.2.3.2 [EeNCTBUAM, W3MEHUTb
3HauyeHne napameTpa «YcuneHue» (Bblas Ha 6-1 YypoBEHb MEHIO)
Ha «8», COOTBETCTBYHLUEE MaKCUManbHOMY YCUIIEHUO B TpakTe
obpabotku curHana. [Janee nepentu B pasgen «KOHTPOJbHBIE
TOYKWU» (puc. 2.3.), Bbiias B nogpasaens! «KT1»...«KT8». Ha XK-
WHOMKaTope B TeyeHue 1...2 MMHYT Habniopatb CMeHsoLmMecs ¢
KaabIM M3MEPUTENbHBIM LMKIOM (3 C) MOKa3aHWs MakCUManbHbIX
(no mogynto) 3HaYeHUn CUrHaANoB 3a 3TO BPEMS, BbIPAXEHHbIE B
MB. Ecrin B3 oyHKUMOHMPYET B HOPMaribHOM (LUTATHOM) pexume,
TO 9TU 3HAYEHUs| He [OMKHbI BbIXOAUTL 3a MPeaerbl M3MEPEHUH,
npeacTaeneHHble B Tabn. 3.1.Ecrm npoBepka wu3genus o
nn.3.2.3.1....3.2.3.4 nogtBepauna ero paboTocnocobHOCTb, TO
nanee nepeitv k n.3.2.4.

Tabnuua 3.1. lonycTuMble AMana3oHbl U3MEHEHWS1 3HAYeHUI CUTHaNoB

[OunanasoH
KoHT Ounana3oH
P BO3MOXHOr0O
BO3MOXHOIO
OfNbHBI M3MeHeHus MpumeyaHu
M3MEHEeHUs Npu OCco6GeHHOCTN CUrHanoB
e npy Makc. e
MWH. yCUNEeHUn
TOYKM ycuneHum «8»,
«1», MB
mB
CrabunbHas BenuymuHa B BXOZHOI!
KT1 700...950 700...950 npeaenax He 6onee 10 MB B A
Kackag
npouecce HabntofeHus
CrabunbHas BenuunHa B BXOLHOI
KT2 2400...2600 2400...2600 npegenax He bonee 5 MB B Kacé
npouecce HabnoaeHus A
[okasaHue o1
KT3 10...400 10...400 nepeknioiaTens OHY
YYBCTBUTENBHOCTY HE
3aBUCUT
[TokasaHue ot
KT4 10...200 10...200 nepexrioyaTens ®BY
YYBCTBUTENBHOCTN HE
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3aBMCUT
lNoka3aHue yBenuumBaeTcs ¢ 10 pesexT
KT5 20...100 30...2600 yBENUYeHnem p '
unbTpa
UYBCTBUTENBHOCTM
MMocne
KT6 20...300 30...1500 -l PEXEKT.
tunbTpa
KT7 | 20...300 100...2600 Il ﬁ:'”pm"”e
KT8 50...300 100...2600 -Il- Bbixop

3.24.  OnpefeneHue u Bblpe3aHue YacToTbl MexaH14eckoro pesoHaHca C3.

3.24.1.

CurHanusauuoHHoe  3arpaxgeHve npu MeXaH14eCKOM
BO3AENCTBUM Ha HETO HauYMHaeT konebaTtbes ¢ YacToToi, Brmakom K
4acTOTE MEXaHMYEeCKOro pe3oHaHca. TakWe KpaTKOBPEMEHHble
BO3MENCTBMSI XapaKTepHbl Ans MOPbLIBOB BETPA,  OAHOKPATHbIX
YOApoB MO 3arpaaeHuio (HanpuMep, nagatowen BeTKoA Aepesa),
XMBOTHBIX («TblkaHbe»), NTUL (B3neT-nocagka). [ns yBennyeHus
MOMEXOYCTOMYMBOCT  M3LENNS  CMeKTpanbHas — CoCTaBnstoLas
curHana ¢ C3 Ha pe3oHaHCHOI YacToTe JomKkHa BbITb M3MepeHa
«Bblpe3aHay.

KoHcTpykumst C3 (kecTkoCTb, MaTepuan MosioTHa, HaTsHKEHWe W
T.4.) OnpefensieT 4acTOTy MEXaHMYECKOro Pe30HaHca, No3ToMy
pasnuyHble BWAbl [aXe OOHOTUMHBIX  3arpaXgeHuit  UMEtT
pa3niyHble Pe30HaHCHbIE YacTOTbl, HE FOBOPS YKe O pasHbIX TUNax
C3 (Hanpumep, W3roTOBMEHHbIX M3 BUTOM UMW CBapHOW ceTkn). B
cuny aToro, He pomyckaetcs yctaHoBka KYO Ha pasnuuHbix TMnax
3arpaxgeHuin. B npoTMBHOM Cry4ae NOMEXOYCTOMYMBOCTb U3aenus
Oynet cHkeHa.

[Ons wn3MepeHus pEe3OHaHCHOW 4acTOTbl B CUCTEMHOM MEHIO
(ocHoBHOTO  ypoBHS) mpegycmoTpeH pasgen  «MAPAMETPbI
CUrHATNAY, B koTOpbIi BXOAAT 3 nogpasgena (puc. 3.2.). Mpouecc
N3MEPEHUs HauMHaeTca ¢ nogpasgena «AMnnUTyda», B KOTOPOM
n3mepsetca amnnutyga wyma B KTS npu Tekylwem (wTaTHoM)
coctosiHmm C3 (B OTCyTCTBWM BO3OENCTBMIA). 3aTem B nogpasgene
«YpOBeHb» BbICTABNAETCA NOPOr  AUCKPMMMHALMM - 3HAYMMOTO
curHana (momexu), NpeBbIlaloWnin amnanTyay wyma. W, HakoHew,
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3.24.2.

3.243.

3.244.

B nogpasgene «YactoTa» onpefensieTcs UCkomasi pe3oHaHcHas
yactota C3.

[ns Bblpe3aHus 4actoTbl, OIM3KOM K PE30HaHCHOW, B pasgene
«YCTAHOBKA MAPAMETPOB» npegycmoTpeH —noapasgen
«AMNnuTyaa», B KOTOPOM MPOMCXOAMT HAcTpodka napameTpa
«Pexekumnsay.

B nepeyto ouepenb HeobxoguMO  YCTAHOBUTL — HayanbHoe
«cpefHee» ycunenue B Tpakte obpaboTku curHana. [ns atoro B
pasgene «YCTAHOBKA MAPAMETPOB» (puc. 3.6.) HaxaTtb
knasuwy «ENTER» v BoiiTu B nogpasgen «AMnautyga»; HaxaTb
knasuwy «ENTER» u BoitTw B napametp «YcuneHuer, elle pas
HaxaB knasuwy «ENTER», BoiTM B uncnioBoe MeHio napametpa.
Mcnonbayst KnaBuWK «T» WM «|», YCTAHOBWUTb MapameTp «4»,
COOTBETCTBYIOLLMIA ~ CPEOHEMY  3HaYeHno  ycunenus. Haxas
knaBuwy «ESC» Heckonbko pas, nogHATbCS Ha 3- YpOBEHb
CMCTEMHOrO MEHIO.

B pasgene cucremHoro meHio «[TAPAMETPbI CUTHANA» (puc.
3.2) Haxatb «knaeuwy «ENTER» wu BoiTM B nogpasgen
«YpoBeHbY», NepeiTi (C MOMOLLBID KNaBUWN «—») B NOApa3gen
«Amnnutyaanr.

Mpu HaxaTun knasuwn «ENTER» B nogpasgene «AMnnutypa»
HaYMHAETCS M3MEPEHWe aMnUTyabl CUrHaNa B KOHTPOMbHOM TOUKe
B3 KT5. lNpu noBTopHOM HaxaTwun knaBuwm «ENTER» (4epes
10...15 c) uamepeHue 3aBepLuaeTcs, 1 Ha akpaHe XK-wHaukaTopa
BbICBEUMBAETCA MokasaHne B MB. [Ins ymeHblueHust cryvaiHomn
MOrPELLHOCTU PEKOMEHAYETCS NOBTOPUTL MPOLIECC M3MEPEHMS OT 5
£o 10 pa3 v nony4uTb CpeaHee 3HaueHne U3MEPEHHON amnnuTyabl

Ecnu 370 3HayeHne Haxoautcs B uHTepsane A = 40...320 MB, To
M3MepeHUs NpeKpaLLaTCs.

Ecin  3HauyeHMe A  MeHblie HUKHEN rpaHWLbl  YKA3aHHOro
WHTepBana, T0 Heobxogumo nepentn B pasgen «YCTAHOBKA
MAPAMETPOB» W yBenuunTb ycuneHue Ha 1...2 nosuumm c
yyeToM pasHuubl B 3 b Mmexay cocegHuMK 3HaveHusmu. Ecnm
BenuunHa A 6onblue BepXHel rpaHnLibl yKa3aHHOrO MHTepBana, To
B pasgene «YCTAHOBKA [MAPAMETPOB» Heobxogumo
YMEHBLUUTb YCUIEHWE C YYETOM pa3HnLbl B 3 b Mexay cocegHmu
3HAYEHUAMN.

[ocne TOro, Kak BbICTABMNEHO nogxogduiee ycunesHue, u
M3MEpPEHHOE CpefHee 3Ha4YeHWe amnnuTydbl WymMa Haxogutcd B
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nutepsane A = 40...750 MB, Haxas knasuwu «ESC» n «—»
OCYLLIECTBUTb MEPEXOR B Moapasgen «YpoBeHb» (He Bbixogs 13
pasgena «MAPAMETPbI CUTHATIA»). Haxae knasuwy «ENTER»
B nogpasgene «YpoBeHby», OCYLLECTBUTb NEPEXOA B PEXuM
3apaHns yucnosoro napametpa (1...9) ypoOBHS OUCKPUMUHALMM
CTHana, KOTOpbIil BbIGPATh, WCXOAS M3 BenMuMHbl A B
COOTBETCTBUM C Tabnuuen 3.2.

Tabnuua 3.2. YpoBHM OUCKPUMMHALMM CUTHaNa Ans BbIYUCIIEHUS €r0 OCHOBHOM

4acToTbl
Cpenwss seuania A mB | 20" 60|80 120 | 180 | 260 | 360|520 | [O0M
MeHee Bonee

Yucnoson napameTp 1 olslalslel 7|8 9

«YpOBEHb»
MpumeyaHue.  OTKNOHEHWS  3Ha4yeHMA Ha 1.2 no3vumm
OTHOCMTENBHO 3afaHHbIX B Tabnuue He BAMSIOT HA TOYHOCTb
U3MEPEHUI.

3.24.5. Tlocre ycTaHOBKM 3HayeHUs napameTpa «YpOBeHb» HaxaTb

knaBuwy «ESC», nepedt Ha 4-1 ypoBEHb CUCTEMHOTO MEHIO,
[anee C NOMOWbI KMaBuWW  «—» NepeiTn B nogpasgen
«Yacrota». B atom noapasgene u3mepseTcs OCHOBHas 4acTota
KOHTPOMMPYEMOrO ~ CWrHarna,  COOTBETCTBYHOLIAS  MaKkCUMymy
CNEKTPanbHON XapaKTEPUCTUKA.

Mpu Haxatum knasuwm «ENTER» u nepexope Ha 5-it ypoBeHb
nosiensetcs Hagnucb «CTAPT- ENTER», npu nOBTOPHOM Haxatum
knauwm «ENTER» HausHaeTcs UMKN  W3MEpeHUs 4acToTbl
KOHTPONMPYEMOrO CUrHana NpOoLOSMKUTENBHOCTBID 5 C; Ha 3KpaHe
XKK-nHoukatopa BoicBeunBaetca Hagnucs «XKOAUTE!». Yepes 5 ¢
Ha XK-1HOMKaTope MosIBNSETCS YMCIOBOE 3HAYEHME YACTOThl «X,X
u», n3ameperHoe ¢ TouHocTbio 0,1 L.

Mpu HaxaTtum knasuwn «ENTER» nosensetca Hagnuce «CTAPT-
ENTER» © HauuMHaeTcs HOBbI LMKN M3MEPEHWUS YacTOThbl
MPOLOSTKMTENBHOCTBIO 5 €,  3aKaHuYMBAKOWWACA  Bblgaden
pesynbTtata. [pu npoeaeHun 8...10 n3mepeHWn u yCpeaHeHUH
pe3ynbTaTtoB BMWSIHWE CRYYalHOW MOTrPELUHOCTM CBOAMTCA [0
MUHUMYMa.

Ecnu npu Heckombkux n3mepeHusx Ha 3kpaHe XXK-uHaukaTopa
BbicBeUMBaeTCs Hagnuceb «0,2 Mu», TO 3TO 03HAYaeT, YTO YpPOBEHb
BUCKPUMUMHALMKM curHana Bbin BoibpaH 6onbLumm, n TpebyeTes ero
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YMEHbLUEHWE Ha HECKOMbKO MO3WLMA (UMM YBENUYEHUE YCUMEHMS
Ha HECKONbKO Mo3unLmit) B cooTBETCTBMM C 1.3.2.4.3(4).

3.24.51. Ecnn nsmepeHus pe3oHaHCHOM 4acTOTbl MPOUCXOAAT B

OTCYTCTBWW MOPLIBOB BETPa CKOPOCTLIO Bonee 3...5 M/c, To
MOJENMpoBaHMe  MOMExXoBOro  Bo3sgenctens Ha C3
OCYLLECTBMSIETCS B BUAE «30HAMPYHOLLErO» BO3AEHCTBUA -
MEXaHW4YECKOr0 packauMBaHMs OMop (a 3aTem U MomnoTHa)
3arpaxaeHns, nMbo B BUAE KPaTKOBPEMEHHOTO CUIbHOMO
yoapa (Hanpumep, nankow) mo 3arpaxgeHuo. B niobom
cnyyae peructpupytotcst  «cBobogHble»  konebanus C3,
BO3HMKalLMe yepe3 2.3 C MOCne  OKOHYaHWs
30HAMpYtoLLEero BosgencTams. Mcxoas v3 Buaa sarpaxaeHns
W XxapakTepa  NOCMEAENCcTBUS  BETPOBOA  MOMEXM
(packausBaHe wnW - yaap), onpegensieTcs  Haubonee
afleKBaTHbIN BUL 30HAMPYIOLLEro BO3AEACTBUS.

Mpumeyanue. [Ona  cetyatoro C3  pekomeHgyeTcs
30HOMpYIOLLee BO3ZENCTBME B BUOE packayvBaHusi Orop,
ONS 3arpaxgeHusl U3 KOMKuell NPOBOMOKM — yaapHoe
BO3/ENCTBUE.

lMpon3seens 3oHampytowlee BosgencTeme Ha C3, vepes 2...3
c, HaxaTtb knaBuwy «ENTER» u HauaTb umkn uamepeHus,
3aKaHuMBalOLWMACS Bblgayeit 1-ro pesynbTaTa, KOTOPbIi
ukeupyetcs. [ns yMeHbLUEHWs CNyYainHoW MorpeLHocTy
W3MEpeHui,  HeobXxoauMO  MPOM3BECTM  aHanoruyHble
namepeHuss He meHee yem B 10 pasnnyHbix mectax C3 u
3admkcmpoBaTb pesynbTathl. CpegHee apudmeTnyeckoe
3HayeHWe  ITUX  PE3ynbTaToOB  SBMSETCA  OLEHKOW
pe3oHaHCHoI YacTtoTbl C3.

3.245.2. Ecrn n3amepeHnss pe3oHAHCHOM 4acTOTbl 3arpaxpeHus

MNPOMCXOASAT MpYM 3HAYWMbIX MOpPbIBAX BETPA CKOPOCTbH
Gonee 5...7 wmlc, TO «cBoGogHble» KonebaHus C3
PermcTpupytoTCs HenocpeacTBEHHO 7 HUKaKMX
JOMONHUTENbHBIX ~ BO3AEWCTBMIA HA  3arpaaeHue He
Tpebyertcs.

B atom crnyyae BbIBOp YPOBHS AUCKPUMUHALMW CUrHana npu
M3MEepeHUM  OCYLLECTBMNATb BO  BPEMS  «3aTUXaHMS»
MOMeXoBOi1 00CTAHOBKM, AOCTATOYHO 3..5 N3MepeHnil.

Bo Bpems nopbiBa BeTpa nonb3oBaTenb, HAaxoAsChb Ha
pybexe oxpaHbl B pexuMe nsmepeHus «Yactoran, JOMKeEH
HaxaTb knasuwy «ENTER», nHnLumpya Hayano namepeHus,
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3.24.6. Tllocne onpeneneHns pPe3OHAHCHOW YacToOTbl

W yepe3 5 ¢ nomnyyaeT pesynbTat, KOTOPbIA PUKCUPYETCS.
Habop 10...20 Takux pesynbTatoB Heobxogum Aans
MUHAMM3ALMM  CRiyyalHoW  morpewHoct.  CpepgHee
apugmeTnyeckoe 3HayeHue ABNseTCs OLIEHKOM
pe3oHaHcHoM YacToTbl C3.

lpumedaHue. 1.3MepeHns pe3oHaHCHOM 4acToTbl Mo M.
3.2452. gaensaotca Gonee apexkBaTHbIMW  pearbHOM
cuTyauuu, Yem no n. 3.2.4.5.1., crnegoeatensHO, NO3BONSIHOT
HacTpouTbcs  Bonee TOYHO M monMyynTb  Gonbluyto
NOMEXoyCTOMYMBOCTL M3fennst B Lenom. [loatomy, ecnu
HacTpoiika W3OeNnuUsl NepBOHaYanbHO OCYyLIECTBNEHA C
MOMOLLbIO «30HAMPYHWMX» Bo3aencTauii no n. 3.2.4.5.1., 10
B NOCNeayioLLeM PEKOMEHAYETCH NPOBEPUTL HACTPOMKY Mpu
CUNbHOM BETpE.

2.YacroTa MexaHuyeckoro oTknuka C3 Ha BETPOBYK NOMeXy
HE3HauMTENbHO, HO BCE XEe 3aBMCUT OT CKOPOCTM BeTpa W
Hanpaenexus. lo3ToMy npu WM3MEpeHuu U JanbHenem
YCPEQHEHWM  pE3ynbTaToB  peKkoMmeHayetcs  BblbupaTb
Haubornee CumbHble MOpbIBbI BETpa UM HanpaBneHue,
nepneHankynspHoe nuHWM pacnpoctpaHerus C3. Takue
nopbiBbl  MPUBOAAT K BO3HWKHOBEHWIO  HamBombLUmx
MOMEXOBbIX CWUrHAaNoB, KOTOPbIE MOXHO KOHTPONMpOBaTh B
nogpasaene «KT5» pasgena «KOHTPOJIbHBIE TOYKW»
(puc. 3.3.).

3.0npegeneHnMe  OCHOBHOM  PE3OHAHCHOM  4acTOThl
3arpadeHns  COOEpWT  Kak  ChyyaiHble, Tak W
MeTtoguyeckne norpewHoctn. Mpu anvHe C3 yxe cBblwe
15..20 M pasnuuHble nponeTbl  3arpaxaeHus  BBUAY
Hen30eXHbIX KOHCTPYKLMOHHBIX OTANYMIA UMEIOT Brin3kie, HO
He paBHble pE30HaHCHble YacToTbl. [lo3ToMy peanbHast
TOYHOCTb OMpeaeneHnst pe3oHaHcHoW yvactotel Bcero C3
HaxopuTcs B npegenax + 0,2...0,3 'y,

4.Yem nyywwe 1 oaHOPOLHEE U3FOTOBMEHO M CMOHTMPOBAHO
3arpaxzaeHne Ha pybexe oxpaHbl, TeM Grxe pe3oHaHCHbIe
4acTOTbl Pa3MNYHbIX Y4acTKOB 3arpaxaeHus. Tem TouHee
OyayT pesynbTaTbl W3MEPEHUA W Mnyylwe MoTeHUManbHas
MOMEXOYCTONYMBOCTb M3LENNS B LIENOM.

F, C3 (mo
yCPeOHEeHHbIM [aHHbIM He MeHee 10 M3MepeHWi) ¢ MOMOLLbIO
knauw «ESC» n «—» ocylwecTBnsem nepexoq B pasgen
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«YCTAHOBKA MAPAMETPOB» (puc. 3.6.), 3aTem npoxomaum
nocnefoBaTeNbHO Ha mogpasgen «Amnnutyaa» (4-A ypoBeHB),
panee B napameTp «Pexekumsa» (5-# ypoBeHb) U Ha 6-11 ypoBEHb
YWCNOBbIX 3HAYEHMI 3TOTO NapameTpa.

KnaBuwen «1» unm «|» BbICTaBnsieM yncrnosoi napametp (1...8) B
cootBeTCTBMM C Tabn. 3.3. 3T0 3HayeHne 3anucbiBaeTcs B
3HEproHe3aBMCUMYI0 NaMsiTb MUKPOKOHTponniepa B3. Ha atoit u
BOnM3an aTON  yacToThl OydeT  OCYLIECTBAATLCA — PeXeKums
CreKTpanbHON COCTaBNAOLLEN CUrHana.  Haxas nocnefoBaTensHo
knasuwy «ESC» 3 pasa, BbIXOAMM Ha 3-1 YpOBEHb CUCTEMHOMO
MEHIO.

Tabnuua 3.3. 3aBucumocTb TpedyemMoro YUCNOBOro napameTpa «Pexekuus» ot
MHTepBana, B KOTOPOM HaXO4UTCA M3MEPEHHas Pe30HaHCHas YacToTa 3arpaxaeHus

(wHTepBanbHas oueHka)

PesoHaHcHas
wacora Fo | o5 17118.22(23.26(27.3031.34 | 35.38 | 3.9.43 | 44.8,0
3arpaxgeHs,
|
Yucnosoi
napametp 1 2 3 4 5 6 7 8
«Pexekuna»
MpumeyaHue. Ecnn  n3MepeHHas 4actoTa  COOTBETCTBYET
rPaHWUYHbIM 3HAYEHUAM YKa3aHHbIX MHTepBanos (1,7 n 1,8 Ty; 2,2 n
23Ty, 26mn2,7Ty; 30311y, 34n35Ty;38un39TMy;4,3n
4,4 Tu), TO 41CnOBOM napameTp MOXeT ObiTb yBEnMyYeH umm
YMEHbLLUEH Ha eauHuLy (B CTOPOHY COCEAHero uHTepBana). [ns
Hauryylwemn HacTpoyku (NOACTPOVKW) YMCMOBOrO  NapameTpa
HeoOxoaMMo pykoBoaCTBOBaTbCS M. 3.2.4.7.
3.24.7. Tlpoeepka NpaBUIbHOCTW HACTPONKA PE3OHAHCHOM YacTOThI.

MpoBepka OCYLIECTBNSAETCS MpW NEPexXoae B pasfen CUCTEMHOTO
meHto «kKOHTPOJIbHBIE TOYKW», B nogpasaene «KT5; KT6».

B atom pexume npu cumbHbIX NOpbiBax BeTpa 3adukcupoBaTh
aMNMTYAHbIE 3HAYEHUS| CUMHamNoB B yKa3aHHbLIX KOHTPOMNbHbIX
TOuKaX: Axs N Ars. OTHOLLEHNE 3TUX BENUYMH, T.€. Asis = Aws | Axre,
BbIYMCIIEHHOE ~ Hampumep, C  MOMOLUbKD  KanbKynsTopa,
XapakTepuayeT CTeneHb MOLABMEHWs BETPOBOW nomexu. [ns
XOPOLIO HACTPOEHHOTO M3genus W kavectBeHHoro C3 (cm. m.
3.2.4.5.) aT0T NoKasaTenb COCTaBNSET HE MeHee Asg = 3...4.
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Ona  ymeHblUeHus  CnyvyanHoM  MOTPEeLHOCTM  M3MEPEHWI
pekomeHayeTcs npoussecT He MeHee 15...20 u3mepeHun w
BbIYMCIEHWI NOKa3aTens Asis W NOMNYyYUTb YCPEAHEHHOE 3HAYEHMeE.
[anHas ycpegHeHHas oueHka Ase  SBNSIETCA  nokasaTtenem
Ka4yecTBa PEXEKLWM, COOTBETCTBYHOLIETO BbIGPAHHOMY YMCIIOBOMY
3HaueHuo napameTpa «Pexekuusi» Tabn. 3.3.

[ns Toro, 4toBbl NPOBEPWUTL MPABUMBHOCTL BbIBOpA YKUCIOBOMO
napameTpa «Pexekuus», Heobxogumo B pasgene «YCTAHOBKA
MAPAMETPOB» 1 nogpasgene «Amnnutyga» (puc. 3.6.)
M3MEHUTL 4MCNOBOW nNapameTp «Pexekuus» B npegenax 1.
3atem B nogpasgene «KTS5; KT6» paspmena «KOHTPOIbHBIE
TOYKM» aHanormyHbiM  06pa3oM  OnpeaenuTb  ycpeaHeHHble
oueHKu Asis 1 YBeaMTLCS, YTO OHWU MEHbLUE BENNYMHBI, NOMYYEHHOV
paHee.

B koHeyHoM wuTOre, npoBepka no n. 3.24.7 saBnsetcs
OKOHYaTesnbHOM. Mo3ToMy ecnu B NpoLecce HacTpomku no n. 3.2.4
Obinn gonyLieHbl MeToauYeckue oWwmbku, TO NPOBEPKA BbISIBUT 3TO
HECOOTBETCTBME, UM YMCMOBOA napameTp «Pexekumsa» [OMKEH
ObITb  CKOpPEKTMpOBaH B CTOPOHY YBENMYEHWS MOKa3aTens
kauecTBa Asse.

MpumeyaHue. Mpu onpeaeneHnn NokasaTenern kayecTsa pPexeKLmmn
ANs PasnnyHbIX YACIIOBBIX NAapamMeTpoB «PexeKkuus» xenartensHo
(ukcupoBaTb Onu3kMe MO CuUne MOMEXW, MMEKLLME MPUMEpPHO
oaumHakoByto BenuuuHy As (He bonee + 30%).

3.25.  HacTpoiika YyBCTBMTENBHOCTW U3LENNS.

3.25.1.

3.25.2.

IMpn HacTpoiike YyBCTBMTENBHOCTY, B Nogpasgene «AMNAMTyaa»
pasnena «YCTAHOBKA MAPAMETPOB» napametp «API» (puc.
3.6.) mormkeH ObITb BLIKIIOYEH, T.€. YCTAHOBNEH «BbIKn».

PekomeHaaLv no BKIHOYEHMIO UMK BLIKIIOYEHWIO 3TOMO NapameTpa
U3MoXeHbl B M. 3.2.6.

YyBcTBUTENBHOCTL  M3denust K Bubpauum C3  onpegensietcs
3HaYEHMAMM 2-X NapameTpoB B CUCTEMHOM MeHto Y (puc. 3.6.):

«YcuneHue» - 8 UNCNoBbIX 3HAYEHUI C LiaroM Mexay Humu 3 ab;
«Mopory - 4 YICNOBbIX 3HAYEHNS C LUAroM Mexay Hiamm 3 gb.

C yBenuueHMeMm uuCrioBOro napametpa «YcuneHue» u/mnu
YMEHbLLEHNEM YMCMOBOrO napameTpa «Mopor»
BMOPOYYBCTBMTENBHOCTD M3A€ENUS YBENUYNBAETCS.
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Mo cyTu, HacCTpolika YyBCTBUTENBHOCTY 3aKMOYaETCs B TOM, YTODbI
B OTBET Ha KOHTPOMNbHOE MEXaHNYECKOE BO3OENCTBME, XapaKTEpPHOe
ONs  [aHHOTO BWAA 3arpaxgeHns W afeKBaTHOE  pearbHOMY
BO3AENCTBMO  HapywwmTens Ha C3, crabunbHo nonyyatb
perncTpupyemMblii CUrHanbHbIA OTKIUK. Takoi OTKIUK NPUBOAMT K
KpaTKOBPEMEHHOMY 3aropaHui0 KpacHOro ceeToamoga «TpeBoray
Ha Bpems 0,5 ¢ («nogmuriBaHuey, He perynupyetcs), B 0Tnn4me ot
Bonee anuTensHOro curHana Tpesory (1...5 ¢, perynupyetcs).

[ns ceTyaTbix 3arpaxaeHuit KOHTponbHble BodaencTaus (KB) moryt
ObITb B BUIE:

e MPUNOXEHUS U CHATUS C CEepeauHbl MOMOTHA nponeta
3arpaxgeHns B TeveHue 1...2 ¢ ropuoHTanbHOMo yeunms
(obblyHO  He Gonee 5...10 «I), npuBogswero K
OTKIMOHEHUIO TOYKM yeunua Ha 5...10 cM OTHOCWUTENbHO
CBOEr0 MepBOHAYaNbHOTO MOMOXEHWS; B AAHHOM Cryyae
ummTMpyeTca «nepenasy C3;

e HenocpeacTBEHHOI aethopmaLmu (13rub - BbINpSIMAEHHE)
yyBCTBUTENbHOMO kabens K43 Ha 3...5 cm B TeueHue
2..3 C; B [aHHOM crny4Yae MUMUTUPYETCS [LEMOHTaX
YyBCTBUTENBHOIO kabena ¢ uenwo naaneVlmero
paspyLueHus C3 u «nponasan.

[ns 3arpaxgeHun 13 Kontoyei npososoku wnn cnupann AKJ
KOHTPOMbHbIE BO3AENCTBUSA MOTYT NpeacTaBnsATb Co6oiA:

e TPUIIOXEHWE W CHATUE C 3arpaxaeHns B Tevenue 1...2 ¢
yeurust 15...30 kI, NpuBOZALLEro K OTKIOHEHMIO TOYKM
yeurms  Ha  10...20 cM  OTHOCUTENBHO  CBOErO
NepBOHaYanbHOrO  MOMOXEHUs;, B AaHHOM  Chyyae
UMUTUpYyeTcs «nepenas» yepes C3;

e HEenocpeacTBeHHOW AechopmaLim (u3rnb - BoINpSMIeHKe)
yyBCTBUTENBHOTO Kabens KYO Ha 10...20 cm B TeyeHue
2...3 C; B JaHHOM CIy4ae UMUTUPYETCS «Nponasy.

B nwbom cnysae npu Boibope KB nonb3oBaTenb AOMmKeH
PYKOBOACTBOBATLCS MPWHLMMOM €ro afeKkBaTHOCTM BO3MOXHOMY
peanbHOMy BO3feicTBUK. «Manoe» KOHTPOMbHOE BO3AENCTBUE
MOXeT MNPUBECTW K HACTPOMKE MOBbLILLIEHHON (HEONTUMAanbHOIA)
UYBCTBUTENBHOCTU U3LENUS W, KaKk CreacTBUE, YMEHbLUEHWHO
cpegHen HapaboTku Ha noxHoe cpabatbiBaHue. «borbluoey»
KOHTPONMbHOE BO3LEACTBME MOXET MPUBECTU K  3aHWKEHHOW
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3.253.

YyBCTBUTEINBbHOCTU U3Oenna W, Kak cneacrsne, YMEHbLUEHWUHO
06Hapy>|<|/|Tean017| CrnocobHOCTM n3genus.

lMpumeyaHue. B pasgene 3.2.8. npuBOAUTCS METOOMKA OLIEHKM
BEPOSTHOCTW OBHAPYXEHUS U3AENNS, KOTOpasl, B KOHEUHOM CYeTe,
SBMSIETCA  OKOHYaTenMbHOA U MO3BONSIET  CKOPPEKTUPOBaTH
HELLOCTATOUHYH UIN NOBbILLIEHHYHO YYBCTBUTENBHOCT.

lMepeoHayansHo B pasgene «YCTAHOBKA TMAPAMETPOB»

CUCTEMHOrO MEHI0 YCTaHOBUTb MUHUMarbHOE 3HayYeHe napameTpa
«Mopor» (ganee «[»), paBHoe «1», M 3HauyeHwe napameTpa
«YcuneHwe» (ganee «Y»), paBHoe «8», KOTOpble XapakTepuaytoT
MaKCUMaIIbHYK YYBCTBUTENBHOCTb M3Aenus ¢ AaHHbIM KYO3: «[M» =
1, «¥» = 8. [pun ganbHewnwe HacTPoKe Nonb3oBaTeNb OCTAETCA B
pasgene «YCTAHOBKA MAPAMETPOB» nogpasgena
«AMnnuTyaar, nepexoas U3 napameTpa «YcuneHve» B napameTp
«Mopor» ¢ nomowpbto knaBuw «ESC» n «—». M3meHeHve
napaMeTpoB OCYLUECTBNAETCS C MOMOLLbIO KIaBULL « | » UIT «T».

lMpoussogutca oaHo KB Ha curHanuaaumoHHoe 3arpaxaeHue. Ecnu
ceeToauog «Tpesora» (oanee «T») He 3aropaeTcs, 3TO ABASETCS
CNeACTBMEM OOHOM U3 TPEX NPUYMH:

e  KYO yTpatun YyBCTBUTENBHOCT;
e  wmoHTax K43 nponsseneH HEMpaBuUbHo;

e  MoMb30BaTENb HeMpaBWNbHO BbiGpan BuUA (aMnnuTyay,
ANUTENbHOCTb)  KOHTPONbHOTO — BO3JENACTBUS,  HE
COOTBETCTBYHOLLMIA peasnbHbIM BMOpaLmsm n
pecdopmaumsm C3 npy BTOPKEHNN HapyLIKTENS.

B nepeom wn BTOpoM crnyyasx TpebytoTcs MeponpuaTist Mo
YCTPAHEHWIO HEMCNPABHOCTY BNIOTb A0 3aMeHbl y4acTKa Uiu BCEro
K43 (cm. pasgen 3 Hactoswero P3). B Tpetbem cnyuae
xenatenbHa KOHCynbTaLua cneumManucTos npeanpuAaTua-
npoussoaunTens usgenna unu ero gunepa.

Ecnn ceetogmog «T» 3aropaetcs, TO 3Ha4eHUe «Y» yMeHbLuaeTcs
Ha eguHudy: «Y» = «7». CHoBa ocyuwectensietcs KB u
HabniogaeTcs  peakuns csetoguopga M T1.4.  Onpegensiertcs
3HaueHne «Y», Npu KOTOPOM CBETOAMOL He 3aropaeTcs B OTBET Ha
enuHcTBeHHoe KB. Ecnin 910 He focturaeTcs npu 3HayeHun «M» =
«1», TO 3HauyeHue «[lopor» YBENMWYMBAETCH Ha E€QUHWLY W
ocyujecTnsietcs npoepka npu «M» = «2», «Y» = «1». Ecrm v npu
9TMX 3HAYEHWAX CBETOAMOL 3aropaeTcs, YCTaHaBMMBAKOTCS
napameTpbl «M» = «3», «Y» = «1». Ecnn npn atux 3HayeHusx

www.trezorrussia.ru

38

TREZOR-V. PykoBoAcTBO N0 3kcnmyaTauum

an Vil
=

BOCTOK - cNEUMAABHBIE CHCTEMBI

3.254.

CBETOAMOL  NPOAOMKAEeT  3aropatbCsi,  YCTaHaBNMBAKTCS
napameTpbl, COOTBETCTBYIOLNE MUHUMAILHON YYBCTBUTENBHOCTM
n3aenus ¢ aaHHbiM KY3: «My» =4, «Y» = 1.

Ecnm  npu  MWHUManbHOW  BMOPOYYBCTBUTENBHOCTM  M3AENUS
ceeToamog «T» MPOAOIKAET 3aropatbCs, TO 3TU HaCTpoiikn («M» =
4, «Y» = 1) domkcupyloTcs, HO TpeDYETCS MOBLILIEHHOE BHUMAHWE
nonb3oBaTens K [AanbHEMen HacTpoike wu3genus ¢ Lesnbto
obecneyeHnss ero [JOCTATOMHOM MNOMEXOYCTOMYMBOCTW. [lpyroi
MPUYMHOA MOXET ObiTb HenpaBunbHO BbibpaHHoe KB (04eHb
cunbHoe). B aTtom cnyvae Takke xenaTerbHa KOHCYyMbTauus
CneumanicToB NpeanpusaTUsS-Npon3BOaUTENS U3Jenus Wmn  ero
awnepa.

Takum 06pasom, onpeaensioTcs 3HadeHUs napameTpos «Y» u «My,
Mpn KoTopbX cBeToauon B oTeeT Ha KB He 3aropaetcs. locne
3TOM0 3HaueHMe napameTpa «Y» YBEMMYATL Ha eguHuLy (T.e.
OCYLLECTBUTb BO3BPAT K NpeplayLiemy).

Ocywecteuts 10 pasanuuHblx KB B pasnnuHbix  MecTax
Orvxanwero nponeta C3 (oT onopbl k onope). Ecnv B 0TBET Ha 3Ty
BO3[ENCTBUS CBETOAMOA 3aropaeTcs Kaxabli pa3 (MponycKoB HET),
TO ocywectenstoTcs Takue xe 10-kpatHble cepum KB ewe B 5...9
cryyanHbIx MecTax no anuHe scero C3.

Ecnn konmyecTBO nponyckoB He npesbiwaet 3...5% 0T obuwero
umcna KB, To HacToMka 4yBCTBMTENBHOCTW M3OENNS CUUTAETCS
3aKOHYEeHHOW. EcCnm 310 KOMMYecTBO MpeBbllaeT  ykasaHHbIN
MPOLEHT, TO PEKOMEHAYETCS YBENUYUTL Ha eauHULY 3HaYeHre «Y»
nnbo yMeHbLLNTL Ha eanHULYy 3HadeHue «Iy.

3.2.6.  PekomeHgaumu no dyHKLuM «APIT» CUCTEMHOO MEHHO.

3.26.1.

ApanTtuBHas perynuposka nopora NpUMEHsSeTCs A4S Toro, YTobbl
BPEMEHHO, B TEYeHWe [JENCTBUS MeLJIeHHO HapacTarolen
MOHOTOHHOW NOMexw (HanpuMep, BETpa UK 6RM3Koro TpaHcnopTa)
MOBbICUTb  MOMEXOYCTONYMBOCTL  M3aerms. 3JTO  JOCTUraetcst
aBTOMATUYECKUM YBENUYEHWEM BEMUYMHbI NOPOra Ha HEKOTOPYH
BENMMYMHY A  OTHOCUTENbHO MepBOHaYanbHOro  ypoBHS Mo
YBenuyeHne nopora BedeT K HEKOTOPOMY  YMEHbLUEHMIO
OBHapyXMUTENbHOM CMoCcoBHOCTM Ha Bpems AENCTBUS 3HAYMMONA
nomexu. [ns «manoi» nomexu, amnnuTyAa KoOTOpOi  He
npesbiwaeT gonei Mo, BnusHuem APIT MOXHO npeHebpeyb.

Mpu amnnuTyge nomexw, paBHOA NepBOHAYanbHOMY MOPOrY,
oTHoweHne ATy xapaktepuayer rnybuHy APIl. Takas nomexa
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3.2.6.2.

3.2.6.3.

BPEMEHHO CHWXaeT BEpPOSTHOCTb OBHapyXeHWs M3genus, 0gHaKo
npu HebonbLon rmybuHe APT1 3TO M3MEHEHME HECYLLECTBEHHO.

B usgenun npumeHeHo API ¢ Hebonbwon rmybuHon ~ 30%,
KoTOpoe HesHaunTenbHO (He 6Gonee 4yem Ha 5...8%) cHwxaeT
BEPOATHOCTb  ODHAPYXEHUs HapywuTens BO BpeMs [LEeNCTBUSA
CunbHoOM nomexu. Takum obpasom, ecrm 6e3 APTT usgenue 6bino
HaCTPOEHO Tak, YTO 06eCneYnBaeT BEPOATHOCTb OBHapYXeHNUs Po =
0,95...0.97, TO BBegeHue yHkuMM APIT  ymeHblwaeT aTy
BEPOSTHOCTb (BpeMeHHO) 4o ~ 0,9.

Coobpasysacb co cneuudmkon obwekta u  grvHon  C3,
OrokupyemMon  OQHUM  W3genueMm, HeoOXOAMMO — OnpedenuTb,
BONYyCKaeTCcs Unu HeT BBeAeHWe dyHKUM APT.

[ns 06beKToB oXpaHbl, rae:
e anuHa C3 He npegensHas (cm. UM);

e [nd NOATBEPXAEeHMS TpeBoru
BUOEOHabMoaeHue;

nenonb3yeTcs

e PACroroXeHHbIE HE Ha OTKPLITON MECTHOCTU (HampUMEp,
B IECY, B rOPOfE);

L4 Tp66yeTCﬂ, npexne BCEro, BbICOKaa BEPOATHOCTb
06Hapy>KeH|/m N HeXenartenbHO ee CHWXeHWe Oaxe Ha
HEKOTOPOE BpeEMA,;

e npeofoneHne C3 MOXET 3aHUMaTb MPOJOIKUTENBHOE
Bpems (1 MuHyTa 1 Bonee),

yHkumsa AP mMoxeT 6biTb oTKMoYeHa. K Takum o6bekTaM MOXHO
OTHECTM HedbTexpaHunuLLa, Bogo3abopsbl, BOEHHbIE Cknaabl, 0cobo
Ba)Hble OOBEKTbI aTOMHON MMM XUMUYECKOW MPOMBILLNIEHHOCTA W
.0

[ns 06BbeKToB OXpaHbl, rae:
e OTCYTCTBYeT BuAEOHabMoaeHve;
e anuHa C3 6nuska K npefensHOMY 3HaUYEHNID;
e 3arpaxgeHue OTKPbITO Je/CTBUIO BETPA;

e MpeojorieHne 3arpaxaeHnst MOXeT ObITb OCYLLECTBIEHO
04eHb bbicTpo (MeHee 10 c),

cyHkumsa APIT BBoauTes, UToObl 06ECNeUNTb YBENMUEHNE CPEaHEN
HapaboTkM Ha noxHoe cpabatbiBaHue. K Takum o6bekTaM MOXHO
OTHECTU NPOTSPKEHHbIE MEPUMETPbI KPYMHbIX OOBEKTOB, rpaHuLbl
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rocynapcts. [deicteue API1 BBOOUTCS MyTEM YCTAHOBKW 3HAYEHUs
«Bkn.» B nogpasgerne.

B niobom crnyuae, kputepreM npaBUIbHOCTW HACTPOMKU U3AEnNs
ABNAETCS yOOBMeTBOpeHne TpeboBaHusM n. 3.2.8. No Bblgaun
CUTHanmoB TPeBOTM B OTBET Ha peanbHble npeogonexus C3,
BbIMOSTHEHHbIE B PA3NNYHbIX MPUPOAHO-KIMMATUYECKMX YCTOBHSIX.

3.2.7.  Hacrpolika BpeMeHHbIX napameTpoB nogpasaena «Bpemsa/Cuety».

3.2.7.1.

3.2.7.2.

MapameTpbl JaHHOTO MoApasdena  HacTpauBakTcs  nocne
HaCTPOMKM YYBCTBUTENTBHOCTM 1 YCTaHOBKW napameTpa «API»
(BKN. Mnm BbIkn.) B coOTBETCTBIM C nn. 3.2.6. — 3.2.7. BpemeHHble
napameTpbl HacTpauBaloT, 4Tobbl 0BecneunTb MakCUManbHY0
NOMEXOYCTOMYMBOCTL ~ MPU  33J@HHOM  BbICOKOM  YPOBHE
obHapyxuTenbHOM  cnocobHocTU.  BpemeHHble  mapameTpbl
PETYNNPYIOT  ANUTENBHOCTb, CKBAXHOCTb, KOMMYECTBO M BpEMS
aHannsa MMNynbCOB, BbI3bIBAKWMX CBEYEHME cBeToamoda «T»,
T.€. Bbl3BaHHbIX 3Ha4YMMbIMK Bo3aencTBusmMM Ha C3.

BpemeHHble napameTpbl nogpasgena «Bpems/Cyet» (puc. 3.6.)
ecTb:

e «MNmMnynbc» - MMHMManbHas LMTENbHOCTb PaspeLLEeHHOro
UMnynbca, NPUHMMAtOLLast YCoBHble 3HaueHus «1...9»; ecrm
TakoBas MeHblle, TO MMNYNbC «OTOPAKOBLIBAETCS» WM
oTbpackiBaetcs;

e «Maysa» - MUHUMarbHas paspelleHHas naysa Mexay AByMst
UMNyNbCaMK, MPUHAMAIOLAs YCrOBHble 3HauyeHus «1...9»;
ecnn TakoBas nay3a He cobniofeHa, TO BTOpOA MMMYMbC
oTbpackiBaetcs;

e  «OkHO» - Bpems cyeTa pa3peLleHHbIX UMMYNbCOB C MOMEHTA
npuxoga 1-ro; NpUHNMAET YCroBHbIE 3HaueHns «1...9»;

e  «CuyeT» - KONMYECTBO pa3peLLEeHHbIX UMMYNLCOB (YCTaBKa), Mo
JOCTWKeHMM KoTopol (B npegenax «OkHa») MHMUMMpYeTcs
CMrHan TPeBOTU; MPUHUMAET YCINOBHble 3HaueHns «1...9»;

o «TpeBora» - Bpems [ANUTENbHOCTU BbIXOGHOTO CUrHana
Tpesoru («1...5» cooteTcTayert 1...5 C).

Mapametpbl «Mmnynbe» n «lay3a» OTHOCATCA K napameTpam,
KOTOpble ~ ONpedensioTcd B OCHOBHOM  KOHCTpykuwen C3
(3arpaxgenus ¢ pasMeLleHHbIM Ha Hem KY3) v Buaom (dusmkon)
Bo3geicTBust Hapywwutens Ha C3. lNMapameTpbl «OkHO», «CueTt»
SBMAITCA TAKTUYECKUMM NapameTpamu, KOTOPble B OCHOBHOM
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onpeaenstotcs Tunom C3, cnocoBHOCTLIO U TaKTUKOMA HapyLMTens
no ero npeogoneHwo. [lapameTp «TpeBora» onpeaensieTcs
TpeboBaHuAMKM MO CTbIkOBKE C KOHkpeTHon CCOW, k koTopon
NOAKIoYaeTcs u3genve.

3.2.7.3. HacTtpoitka napameTtpa «Amnynbey.

3.2.7.31.

3.2.73.2.

3.2.7.33.

3.2.7.34.

Mepen Havanmom €ro  HacTpomkM  Heobxogumo
yCTaHOBUTb B mnogpasgene «Bpemsa/CyeT» cuctemHoro
MeH (puc. 2.6.) ocTanbHble 4YWCNOBbIE NapameTpbl:
«May3a» = «9», «OkHO» = «9», «CueT» = «1», «TpeBoray =
«3».

YCTaHOBUTb 3HA4eHWe KOHTPONMPYEMOro napameTpa
«Mmnynbe» = 1. OcywecTsutb 5 pa3 ogHokpaTtHbIx KB Ha
C3 ¢ npomexyTkoM He meHee 15 ¢. Kaxabi pa3 ybeauTbes
B Bblla4e COOTBETCTBYIOLLETO CUrHaNa TPEBOTU U CBEYEHUM
cBeToamona «T» B TeueHe 3 c.

Ecnu curHan tpeeoru xoTs Bbl 0auH pa3 He Habntogancs, To
cregyeT YBENMWUMTb HA eAVHULY napameTp «YcumneHuey»
nnn ymeHbLNTL «Mopor» B COOTBETCTBYIOWMX Nofpa3nenax
CUCTEMHOTrO MeEHI0 «AMMANTYAa», WMCrONb3ys KNaBULLK
«ESC», «—» 1 «T». CHoBa NnoBTOPUTL 5 pa3 o0gHOKPaTHbIE
KB Ha C3 v ybepuTbcs B OAHO3HAYHOW BblAaye CUrHaroB
TpeBoru.

YCTaHOBUTb 3HA4YEHWe KOHTPONMPYEMOro napameTpa
«Mmnynbe» = 2. Ocywectutb 5 pa3 ogHokpaTHble KB Ha
C3 c npomexyTkom He MeHee 15 c¢. Ecnu kaxabin pa3s
BblJaeTcs  COOTBETCTBYIOLWMA  CUrHan  Tpesoru, TO
YCTAHOBUTb  Crefylollee  3HAYEHWE  KOHTPONMPYEMOro
napametpa «Umnynbec» = 3. 3HaueHue napameTpa
yBenu4nBaeTca 4o TeX nop, noka B OTBET Ha 5 OAHOKPATHbIX
KB curHan Tpesorn Bbigaetca 4 UM MeHee pas.
3acdukcnpoBaB 3TO 3HAYeHME, OCYLLECTBUTb BO3BpaT K
npegbigywemMy (MeHblieMmy) 3HayeHuto napameTpa. JTo
3HaveHve, Npu KOTOPOM Ha 5 BO3AEUCTBUNA Kaxblil pas
BblJAeTCs CUrHarn Tpesork, AenseTcs 6a3oBbiM.

[ina ycraHoBneHHoro 6a3oBOr0 3Ha4eHWst napameTpa
«Umnynbe» ocywectantb 40...60 ogHokpaTHbIX KB Ha C3 B
pasfnYHbIX MECTax, XefaTesbHO No Bcel ero gnuue. Mpu
9TOM [JonyckaeTcs «noteps» Ao 3...5% curHanos Tpesoru.
Ecrm notepu Gonblie, To 6a3oBoe 3HayeHMe napameTpa
«AMNYNbC» YMEHBLLUUTL Ha eAUHNLY.
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3.2.7.35.

3.2.7.36.

/3MeHuTb napameTpbl HACTPOWKK, BbICTABMB 3HAYEHUS:
«Cyer» = 2, «Maysa» = 1. OcywectButb 40...60
opHokpaTHbIX KB Ha C3 B pasnuuHbIX MecTax, XenaTenbHo
no Bcei ero anuHe. lNpu 3TOM JonyckaeTcs «noTeps» Ao
5..10 % curHanoB TpeBorn no cpasHeHuo ¢ n. 3.2.7.3.4.
Ecnu notepu Gonblue, To 6a3oBoe 3HaueHWe napameTpa
«Mmnynbey» yBENuUMBaeTCS Ha eQnHUILLY.

Mocre aToro HacTpoika napameTpa «Umnynbcy»
CYMTaETCA 3aBEPLLUEHHON 1 Aanee ero 6a3oBoe 3HayeHne He
N3MeHseTcs.

3.2.74. Hacrporka napametpa «[ay3a».

3.2.74.1.

32742

3.2.743.

3.2.744.

MapameTp «Maysa» B OnpefeneHHoN CTeneHun aBnseTcs
3aBMCUMbIM 0T napametpa «Mmnynbe». Ero 3HaueHue
JOKHO He Oonee yem Ha 2 noavuuu (B CTOPOHY
YMEHbBLLUEHNS UM YBEMUYEHUS) OTAMYaTbCs OT 3HAYEHWs,
YCTAHOBMEHHOTO B COOTBETCTBIM C Nn. 3.2.7.3.

Mepes Hauyamom HacTpoiku napameTpa «[Maysa»
HeoOxomuMMo npoBepuTb B nogpasaene «Bpemsa/Cuet» (puc.
3.6.) ycTaHOBKy OCTanbHbIX MapameTpoB: «OKHO» = «9»,
«Cuet» = «2», «TpeBoray = «3».

YCTaHOBUTb ~ MepBOHAYanbHOE  3HaYeHWe  napameTpa
«Maysa», paBHoe 6a3oBOMy 3Ha4YeHWI0 napameTpa
«Mmnynbey», onpegeneHHoe B . 3.2.7.3.

Ocywectutb He mMeHee 30 opHokpaTHbIx KB Ha C3 B
pasnnYHbIX ero MecTax, XenaTenbHo Mo Bcen anuHe. [Npu
3TOM Jonyckaetcs «noteps» oT 3 go 6...8 % curHanos
TpeBorn. B aTOM crnyyae 3HaueHWe napameTpa CTaHOBMTCS
0a30BbIM.

Ecnv notepb HET nnm oxn MeHblue 3%, TO NepBOHaYanbHOE
3HayeHWe napameTpa «[laysa» YBENWUUTL Ha OfHY MMM
(manee) Ha gBe no3uuMu, W MKCMPOBaTL kak 6a3oBoe (BHE
3aBMCUMOCTI OT NOTEPD).

Ecnv notepu GonbLue 6...8%, To nepBoHavanbHoe 3HaueHue
napameTpa «[ay3a» yMeHbLUWTb Ha OfHY WNW (anee) Ha
OBe nosuumu, U dukcupoBaTb kak 6asoBoe  (BHe
3aBMCMMOCTY OT NOTEPD).

lNocne aToro HaCTpOVIKa 9TOr0 napameTpa CYMTaeTCa
3aBepLLl€HHOI7I W panee ero 06as3oBoe 3HaueHue He
N3MEeHsAeTCA.
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3.2.7.5. Hacrporika napameTtpoB «OKHO» 1 «CyeTy.

3.2.7.51.

32752

3.2.753.

Mapametpbl «OkHO» M «CueT» B OnMpeneneHHon
CTeneHn sBMnfeTCA  3aBUCUMbIMM  Apyr  OT  Jpyra.
PekomeHpayeTcs, 4ToObl UX 3HAYEHWs! HE pa3nMyannucb Apyr
oT Apyra boree Yem Ha 2 No3uLuM (B CTOPOHY YMEHbLLEHMS
NN yBENUYEHNS).

Uncnosoir napametp «OKHO»  [JOMXeH OXBaTblBaTh
MPOMEXYTOK BPEMEHM, B TEYEHME KOTOPOro HapylMTenb
NpeodoneBaeT 3arpaxgeHve M OKasblBaeT Ha  Hero
MexaHu4eckue Bo3gencTaus. Mpu aTOM YMCMOBON napameTp
«CyeT» CBSI3aH C WHTEHCMBHOCTBK) (CKBAXHOCTBHK)) 3TUX
BO3OEMCTBMA  —  MEHblUee  3HayeHWe  napameTpa
COOTBETCTBYET MEHbLUEN MHTEHCUBHOCTH.

lMonb3oBatenb,  coobpasysce ¢ Bugom C3  wu
npeanonaraemMon  Mofenbt0  (MOBEAEHWs))  BO3MOXHOTO
HapyluMTens, npegBapuTENbHO YCTaHABNMBAET 3HAYEHWs
«OkHO» 1 «CueT». [paBUNLHOCTb YCTaBKM NPOBEPSETCS,
OCYLLIECTBISIS KOHTPOIbHbIE Npeogonenns C3.

3HaveHns «1»...«4» 3TVX NapamMeTpoB XapaKTepHbl Ans
C3, koTopble MOryT BbiTb NPeoSoOneHsl JOCTATOMHO BbICTPO
(8 npegenax 8...10 c). K Takum cutyauusm moryT ObiTb
OTHECEH!:

ceTyatoe 3arpaxfeHve 6e3  Ko3bipbka, «Mepenas»
KOTOPOrO BO3MOXEH C XOAY Ui C NOMOLLbH0 MPUCTABHOM
NeCTHULbI;

«Ko3blpek» nboro TUna, NpeoponeBaeMbii Habpocom
Ha HEero TBEPZOro MMOCKOro npeaMeTa, 3alWLLaoLLEro
HapyLLMTENs (HanpuMep, JocKa), U ObICTPLIM LBUKEHNEM
Mo HeMy;

3arpaxgeHume wn3 nnockon cnupanu  AKJMT, kotopoe
OCYLLIECTBIISIETCA  «Mpona3om» B ObICTpo M rpybo
pa3aBUHYTOE OTBEPCTUE;

ObICTPbIi  AEMOHTaX 2..4 CTSKEK M OTofBuUraHue
UYBCTBMTENBHOTO Kabensi B CTOPOHY C MpOABIXEHUEM
yepe3 Hebnokupyemylo obractb 3arpaxgeHus (ecnu
TaKoe BO3MOXHO).

3HavyeHns «6»...«9» napametpoB «OkHO» 1 «CueTt»
xapaktepHbl Ans C3, KoTopble NpeosonesatTes, Kak
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3.2.7.54.

3.2.755.

npaBuio, JOCTaTOMHO MeaneHHo (B npegenax 20...30 c). K
TaKUM CUTyaLmsIM MOTYT ObiTb OTHECEHBI:

BbICOKOE CeTyaToe 3arpaxaeHue, CeTtyaToe 3arpaxaeHue c
KO3bIPbKOM, ~«Mepenas» KOTOpPOr0 BO3MOXEH TOMbKO C
MOMOLLbKO MPUCTABHOM NECTHULI M OTHOCUTENBHO MEANEHHO,
BCMEACTBME OMACHOCTM MOMYYEeHUs TPaBMbl MpK MafeHun ¢
60nbLLOI BbICOTHI;

3arpaxageHne u3 obbemHoid cnmpanu  AKJl, npeopmonetb
KOTOPOE BbICTPO HEBO3MOXKHO;

AEMOHTaX DOMbLLOr0 OTpe3ka YyBCTBUTENbHOTO kabens ¢
Lienblo AanbHemwWero npoaBWKeHUs Yepes Hebrokupyemyto
obracTb 3arpaxgexus.

3HayeHns «4»...«6» napametpoB «OkHO» 1 «CueTt»
ABNAKTCA KOMNPOMUCCHBIMK (yHMBepcaﬂbelMM), yCTaHOBKa
KOTOPbIX PEKOMeHAYKTCA, €Cnu nonb3oBaTteni TPyaHO
NepBoHaYanbHO ONpeaenuTb Mofenb HapyLnTens — cryda
anp1OPHOIN HEOMPEAENEHHOCTH.

3aBMCMMOCTM  UCTUHHBIX  3Ha4YeHWn  (ycTaBkw)
napameTpoB «OKHO» 1 «CyeT» OT YNCMOBBLIX 3HAYEHUI
NPeACTaBneHbl COOTBETCTBEHHO B Tabn. 3.4. 1 3.5.

Tabnuua 3.4. CooTBeTCTBME MEXAY YNCNOBLIM 3HaYeHUeM napameTpa «OkHO» 1
MCTUHHbLIM BPEMEHeM YCTaBKN anroputmMa oopadoTku MHgopmauum

YcTaBka napameTpa

«OkHo», C anroputMa 3

06paboTkn nHopmaLmmn

4 6 8 1 15 | 20 | 26 | 33

Yucrnoson napameTp

«OkHo» 1Y e

» | «2» | «3» | «d» | «Bn | «B» | «7» | «8» | «9»

Mpumeyanue. 3HavyeHns «OKHO» = «1», «2» NPUMEHSIOTCA
TONbKO B Chy4vae BO3MOXHOCTU 0o4eHb 6bICprIX
npeogoneHnint C3, KOTOpble COMPOBOXAAIOTCS, Kak NpaBuno,
oyeHb  OoOMbluMMM  NOME3HbIMM  curHanamu. 310
06CTOATENLCTBO JOMKHO ObiTh yuTEHO Npy BhiGope KB B N.
3.25.1.
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Tabnuua 3.5 CooTBeTCTBME MEXAY YMCNOBLIM 3Ha4YeHUeM napameTpa «CyeT» u
UCTUHHBLIM 3HaYeHUeM yCTaBKW anroputMa o6paboTku MHchopmaLum

YcraBka napametpa «Cuyer»
anroputMa obpaboTku
UH(opmaLmmn

1 2 3 4 5 7 9 | 12 | 15

Uucnosoi napameTp «Cuet»
ny

«1» | «2» | «3» | «4» | «B» | «B» | «7» | «8» | «9»

3.2.756.

3.2.7517.

lMpumeyaHue. 3HaveHne «Cuet» = «1» npuMeHseTcs
BPEMEHHO ANs HACTPOMKM ApYruX NapameTpoB WU He MOXeT
ABNATbCS Ba30BbIM NPY OKOHYATENBHOM HACTPOIIKE 3aenus.
3HaueHue «CueT» = «2» NPUMEHAETCS B UCKITHOYUTENBHBIX
cryyasix M He peKoMeHAyeTcs Ans 6OonbLUMHCTBA TWMOB
3arpaxgeHuin.

B cuctemHom MmeHio pasgena  «YCTAHOBKA
MAPAMETPOB», nogpasgena «Bpems/Cuet» ycTaHoBUTH
uMCroBble 3HauyeHns napameTpoB «OkHO», «Cuer» B
COOTBETCTBUAM C pekomeHpauuamu n. 3.2.7.5.5. B cnyyae
anpuopHO  HeonpedeneHHoCT  YCTaHOBWUTb  CPpeaHue
uncrnoBble 3HaveHus (yctasku): «OkHO» = «5», «Cuet» =
«5».

CoBepwnTb MO 5 KOHTPOMbHbIX npeogonexun C3 (8
nobom ynobHom mecTe) kaxgoro Tuna (scero 15):

«repenas» ¢ NOMOLLbI0 MPUCTABHOM IECTHULbI;

«nponas» 4epe3 3arpaxgeHne Cc npedBapuUTenbHbIM
paspyLlieHnem unn pasasuraHuemM nonoTHa;

«nogbemM» MNOnoTHa 3arpaxgeHus C nocnegyrolwmm
nponasom B o6pasoBaBLueec;| oTBEpCTUE.

Habniogatb 3a nokasaHuamMu CBeToaMoaa «T», KOTOPbIN Npu
npeogoneHnn JOmkeH kpatkoBpemeHHo (0,5 ¢) saropatbes
HECKOMbKO pas, WHAMUMPYS O MOSIBNEHUA HECKOMbKMX
3HauMMbIX WUMNYNbCOB. Ecnn  BO3MOXHO, nopcuuTath
KOMMYECTBO  3HAYMMbIX ~ WMMYMIbCOB MO KaXgomy
NPEeodoNeHnto, OnpeaenuTb  MUHUMarnbHoe U cpeaHee
KOnM4ecTso 3apEer1cTpupoBaHHbIX MMMybCOB,
BO3HWKAIOLLMX NPU eAuHNYHOM npeogoneHnn C3.

HabniogaTb 3a BpeMEHEM peanbHOro  MEeXaHUYecKoro
Bo3aencTeus Ha C3 ¢ MOMOLLBIO, HanNpUMep, CEeKyHaomepa.
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3.2.758.

3.2.759.

3.2.7.5.10.

3.2.7.5.11.

OHO JOmKHO ObITb HEMHOro MeHblue (Ha 1...2 C) wnm
COOTBETCTBOBATL 3Ha4eHW0 napameTpa «OkHO» (Tabn.
34.).

Ecrm B pesynbTate nepBbiX 15-M  KOHTPOMbHbIX
npeogoneHni (KIM) 3arpaxneHust curHan TpeBorv BblgaeTcs
BO BCEX Cryyasix, TO CNeayeT:

YMEHbLWUTb YCTaBKY napameTtpa «OKHO» nnu npusecTu
ee B COOTBETCTBUe CO BpemMeHeM npeogoneHus C3;

YBENUUMTL Ha edMHULY ycTaBky napamerpa «Cuet», -
ycTaBka [OMKHA ObiTb HE MeEHbLUE WX MWUHMMArbHOO
KonuuyecTBa,  3aMKCMPOBAHHOTO  MpU  OOHOM
NpeosoneHM.

Mocrne koppekTupoBkK ycTaBok «OkHO» U «CyeT» cHoBa
coBepwutb 15 KM 1 ybeontbcsi, 4TO B Kaxgom cnyyae
CUrHan TpeBoryv BblaaeTcs. B npoTMBHOM criyyae yMeHbLIMTb
3HayeHne napametpa «Cuet» Ha eauHudy. CHoea
coBepwntb 15 K n ybeautbCs, 4TO B KaaoMm cnyyae
CUrHan TpeBoryv BbiAaeTcs.

Ecrm B pesynbTate nepsbix 15-u KIT 3arpaxgeHus
CUrHan TpeBoru xoTst Obl B OJHOM CryYae He BblgaeTcs,
HECMOTPS Ha MUraHue ceetoauoaa «T», TO cregdyer:

YBENN4YUTb YCTaBKy NapameTpa «OKHO» 1 NpUBECTU €€ B
COOTBETCTBME CO BPEMEHEM NPEOCAOSIEHNA C3;

YMEHbLUNTL Ha eOuHWLY YCTaBKy napametpa «Cuety, -
yCTaBka [0MKHA ObiTb, MO KpailHeid Mepe, Ha OOHY
MO3NLIMIO MEHbLLE, YeM CPeaHEe KONMUYECTBO 3HAUUMbIX
WMNYMbCOB, HO  HE  MeHblle  MUHUMAMBLHOrO
3aperucTpUPOBaHHOMO KOMMYecTea.

CHoBa coBepwmTb 15 KOHTPOMbHBLIX NpeofoneHun C3
aHanornyHo n. 3.2.7.5.7 v ybeguTbCs, YTO B KaXAOM cryyae
BblJAETC curHan Tpesoru. B npoTMBHOM cryyae CHOBa
YMEHbLUMTb Ha eauHMLY YCTaBKy napameTpa «CueT».

Y6eautbes, 4TO npu coBeplweHun Hoebix 15 KIT B
Ka)K[OM CIly4ae BbIAAeTCs curHan Tpesoru. 3admkcupoatb
MOMyYeHHbIE YWCTIOBbIE 3HAYEHUs napameTpoB «OKHO» U
«Cyet» kak 6a3oBble.

IMpumeyanue. MonyyeHHoe 6a3oBOe 3HayeHWe napameTpa
«CyeT» He [OMKHO ObiTh paBHbIM «1». He pekomeHayeTcs
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Takke ycTaHoBka napameTpa «CueT» = «2». Ecru Takoe
Npou3oLWNo B pesynbTate HacTpouku no n. 3.2.7.5.10, 10
CnegyeT YBENMUMTb Ha EAMHWLY 3HayeHue napameTpa
«YcuneHve» MM YMEHbWWTb HA efuHULy 3HayeHue
napametpa «Mopor» B  pasgene «YCTAHOBKA
MAPAMETPOB». [lanee npoBecTM BCE KOHTPOSMbHbIE
WcnbiTaHus no n. 3.2.7.5 1 nony4nTb HoBble (YBENMMYEHHDIE)
Ba3soBble 3Ha4yeHns napameTpoB «OkHO» 1 «CueTy.

Tabnuua 3.6. MpumepHbie HACTPONKK ANA HEKOTOPbIX BUAOB 3arpaxaeHuns

3HavyeHus napameTpoB

Ne | TMapameTpel Cnupanb u3 3abop 3 ceTku 3abop 13 npomnMpoBaHHOTO
AKN «Pabuua» nucra

1 | Pexekums 56 6-7 4-5

2 | Wmnynbe 3-4 3 2-3

3 | Maysa 3 3 2-3

4 | Cuer 3 4-5 3-5

5 | OkHo 3-4 35 3-4

3HaueHus napamMmeTpoB «YeuneHue» u «I'Iopor» BO MHOIOM 3aBUCAT OT TuNa
YyBCTBUTENbHOIO 3NeMeHTa 1 Ka4eCTBa 3arpaKaeHus.

3.2.8.

HacTpoiika 13aenms no HasHayeHuio.

3.2.8.1. Coeepumtb Kl crrHanuaaLmoHHOro 3arpaxaeHisi, 6rokupyemoro

U3OEenMeM, B KONNYECTBe He MeHee 33, B pa3HbIX MeCTax C3.

3.28.2. Wsgenve cunTaTb OKOHYATENbHO HACTPOEHHBIM, €CMIA  MpM

npeogoneHun C3 TeM unu WHbIM cnocobom ByayT BbINOMHATHLCS
Tpe6oBaHus Tabnuupl 3.6. Mpy 3TOM rapaHTUpyeTCs BEPOSTHOCTb
obHapyxeHus Hapywutens He meHee 0,95 (Mpu LOBEPUTENBHO
BeposiTHocTy 0,8).

Tabnuua 3.7. Tabnuua coOTBETCTBUA KONUYECTBA KOHTPONbLHBIX NpeogoneHuit C3 n
yncna nponyckoB ANs NPOBepPKN BepPOATHOCTU 0GHapyxeHus uzgenus Po= 0,95

Konuyectso KI1, He meHee 33146 |76 | 104 | 131 | 157 | 183 | 207

Yucno aonycTuMbIX NpomnyckoB
(HeBblZaua TpeBoru), He bonee
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MpumevaHue. «MepTBOE» BpeMS MOCNE OKOHYaHWS CWrHana
TPeBOrM, B TEYEHWe KOTOPOro u3genve He pearvpyeT Ha
Bo3aevcTams, coctasnset 10 ¢, N03ToOMy HegonycTUMO CoBepLUaTh
nonbiTkn npeoponenms C3 ¢ wHTepBanoM MeHee 15 c.
PekomeHayembliii uHTepBan coctasnset 30...60 c.

3.2.8.3. B 3aBucumoctu ot TpebosaHuit CCOW, k koTOpon noaknovaeTcs

W3aenve, NPOU3BECTW HACTPOMKY ANMTENBHOCTM CUrHANa TpeBora B
nogpasgene «Bpems/Cuet» pasgena «YCTAHOBKA
MAPAMETPOB» cuctemHoro MeHt. 3HauyeHus napametpa «1»...
«5» COOTBETCTBYIOT TpebyeMoMy BpEMEHU ANUTENBHOCTY CUrHana
B CeKyHaax.

4. TexHunyeckoe obcnyxuBaHue ngenus

4.1. O6wwme ykasaHus

41.1.

41.2.

413.

Texnnueckoe obcnyxusanme (TO) u3genus M CUTHaNMM3aLMOHHOMO
3arpaxzeHusl NPOBOAMTCS C LENbK COAEpXaHWs ero B WCMpPaBHOM
COCTOSIHUM W MPeAOTBPALLEHUM BbIXOAA U3 CTPOS B NEPUOA SKChyaTaumm.
BobinonHsetca nuuamu, wusyamswumu PO u UM, npegycmatpusaet
NNaHoBOE BbIMOMHEHME NPOGMMAKTUYECKUX PabOT M yCTpaHEeHWs BCEX
BbISIBNIEHHbBIX HEAOCTATKOB.

Mpn nposegeHm TO  umcnonb3oBaTb  OObIYHLIA  UCMPABHBIA
SMEKTPOMOHTAXHBIA MHCTPYMEHT (Kycauku, naccaTuxu, 0TBEPTKA), a Takke
npubop KOMOMHMPOBAHHBIA (OMMETP).

Mpu npoBeaeHun TO B Bonee nonHom o6beme Tpebyetcs Y.

4.2. Mepbl GesonacHoCTH

421.

SAMNPELAETCA:

e [IpOBOANTb TO B TEYEHUM wnn FIpM6I'IVI)KeHI/IVI rpo3bl, a Takke BO
Bpema foxaa n cHeronaga,

. npon3BoANTb 3aMeHY COCTaBHbIX yacTen usgenus npu BKNOYEHHOM
HanpsXXeHU NUTaHua,

e  0TCOEAUHATL B3 0T 3a3emnuTens;
e 1ICNOMb30BaTh HEUCTIPABHbIM MHCTPYMEHT WMk NPHUGOpLI;

e  MPUMEHSTb HEWCTIPaBHYIO NECTHULY WAM CTPEMSIHKY npu paboTe Ha
C3.
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422. He pekomeHOyeTcs MpoBOAWTb  TexHudyeckoe — obcnyxuBaHue
CUTHaNN3aLMOHHOTO  3arpakdeHns MpuW  TEMMEpPAType  OKPyXKatoLero
Bo3gyxa MuHyc 5 °C u Hke. HegonycTuma 3ameHa YyBCTBUTENBHOIO
kabens K43 npu Temneparype Hixe muHyc 15 °C.

423. CrnenyeT cobniogaTb Mepbl NPEAOCTOPOXHOCTM Mpu paboTe Ha
NECTHULE, a Takke NPY HATsHKEHUN «komkoyero» C3.

4.3. Tlopsagok TeXHNYECKOro 00CnyXuBaHuUsA

431.  YcraHaBnMBaeTCs NEPUOAMYHOCTL TEXHWYECKOrO OOCMyXWBaHUA —
oouH pa3 B kBaptan. Mopsaok TO npueeneH B Tabnuue 4.1.

Tabnuua 4.1. NopagoK TEXHNYECKOTo 0BCNYXUBaHNA N3aenua

MMyHkT P3 HaumeHoBaHwWe paboTt Mpumeyanue
3.3.2 BHeLuHui ocMoTp [poBoauMTCA BU3YyansHO
Mposepka lMpoBoauTcs ¢ nomoLbto MY, npubopa
333 KOMBVHWUPOBAHHOTO W pearbHbIX
paboTocnocobHoCTM y »
Bo3aencTemii Ha C3

4.3.2.  BHewHWi# OCMOTP OCYLLECTBNAETCS BM3yanbHO C LEMb0 MPOBEPKM
coctosHust C3, K43 n B3 wm3pgenmsa. Mpn nposegenum ocmotpa C3
onpegenseTcs HeobXoaMMOCTb:

e yfaneHus C 3arpalmeHns MOCTOPOHHUX MPeAMeToB - BETOK
[€PEBLEB, MYCOPa;

. Bblpy6aHI/I9| BETBEN KyCTOB WInn [OepeBbeB, KOTOPble MOryT
KacaTbCA 3arpaxXaeHus npu BeTpe.

Mpn BHewHem ocmotpe C3 Heobxogumo 0BpatuTb BHUMaHWE Ha
BO3MOXHble HapyLUEHWS KOHCTPYKLMK, CBA3AHHbIE C HAaNn4uem:

e [blp, 060pBaHHbIX NPOBOMOK M T.N. (HApPYLLIEHWE OGHOPOAHOCTY U
LLeNTIOCTHOCTI NONOTHA);

e [POBMCAHWS MONOTHA 3arpaxaeHns («my3bipu», Nporubbl);

e  LUaTaHWs onop nog AeicTBMEM ropuaoHTanbHon cunbl 10...15
K.

BhisiBrieHHble KOHCTPYKLMOHHbIE HEHOCTATKM HEOBXOAMMO YCTPaHUTb, He
[OXAasACh YBENNYEHNS! KONMYECTBA NOXHbIX TPEBOT M3AENNS.

Mpu BHelWHeM ocMoTpe B HeobxoaMMo NpoBepuTh:
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4.33.

e HamnMumMe U1 Ka4yeCTBO KPEMMEHUS 3a3eMNUTENS (CONPOTUBIEHNEM
He bonee 30 Owm);

e  HaAeXHOCTb KpenneHus B Kk 3arpaxaeHwio wnm K Apyrow
TBEPAOM NOBEPXHOCTH, 0BecneumnBatoLLlee OTCYTCTBUE BUAUMOTO
cmeLlenust npu yeunun 10 kT;

e  OTCYTCTBME NPWU3HAKOB MEXAHWNYECKOTO MOBPEXAEHUS Kopryca.
B cnyyae obHapyxeHus HeBOCTaTKOB UX HEOBXOANMO YCTPaHUT.
Mpw BHewWwHeM ocmoTpe KY 0BpatuTh BHUMaHWe Ha:

e LIeNIOCTHOCTb M30MALMK YyBCTBUTENBHOMO Kabensi mo Bcelt ero
ANWHE, OTCYTCTBME rMYBOKMX LiapanuH U BMSATUH, KOTOpble Mpu
JanbHeiilueit aKcnnyaTalu MOTyT NPUBECTU K HApYLUEHWIO
LIeNIOCTHOCTM U30NALM M MPOHUKHOBEHMIO Bnarm B KYO;

e OTCYTCTBME KOHTAKTOB LUMMOB  «KOMWOYKM» M 06O0MOYKM
YYBCTBUTENBHOTO Kabens;

e HagexHocTb kpernenuss K43 k C3 (6es niocpra), Hanuume
CTSXeK He pexe, Yem yepe3 15...30 cm;

e otcytctBue cBobogHoro nposucanua KY3 Ha grvHe 30 cm
Gonee 1 cm;

e LEMNOCTHOCTb U OTCYTCTBME MPU3HAKOB  PXaBYMHbI  UNNA
MexaHn4eckux nospexaenuin MO, MC.

B cnyyae obHapyxeHWst HeAOCTaTKOB UX HEOHXOAUMO YCTPaHUT.

Hpumeanue. ﬂonyCKaech npoBOAUTb BHELLHWN OCMOTp un3genund 6es
BbIKNIOYEHNA HaNpaAXeHUa NUTaHnA.

lMpoBepka paboTocnocobHOCTH u3aenus

4.3.3.1. TlocnenoBaTenbHOCTb  BbINONMHSEMbIX  paboT Mo MpoBepke

paboToCnocoGHOCTY 3fenus NpueegeHa B Tabnuue 4.2.
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Tabnuua 4.2. NMopagok NpoBepku paboTocnocobHOCTU U3genus

Copepxanne pabot no nposepke paboTocnocobHOCTM U3genus MyHkT PO
1 Uamepenne noTpebnseMon MOLHOCTY U HANPSHKEHNS NUTaHUS 3.3.3.2
2 [poBepka UcnpaBHOCTM JaTumka BCkpbITUs B3 3.3.3.3
3 Mposepka n3aenums npu oTknoyveHn K49 3.3.34
4 MpoBepka paboTOCNOCOOHOCTH U3LENUS NPW PYYHOM KOHTPOSe 3.335
5 MNpoBepka nagenus npu OTKNIOYEHUM HANPSHKEHNUS NMUTaHUS 3.3.3.6
6 MpoBepka ypoBHs «LLyMa» n3genus 3.3.3.7
7 Mpoeepka pabotocnocobHoCcTM n3genus npu npeononexum C3 3.3.3.8

Mpumeyanus. 1.Mposepka nsgenus no n.3.3.3.2 He obs3aTenbHa B cry4ae ero yCTOM4MBON
paboTOCMOCOOHOCTM MO HA3HAYEHMIO.

2.Mpw npoBefeHnM NpoBepku no n.6 Tpebyertcs Y.

3.3amblkaHne W pasMblkaHUe BbIXOAHBIX KOHTAKTOB «T1»-«T2» u «T2»-«T3» Ha konoake
«X3» B3 KoHTponupoBaTb NpMOOPOM KOMOGWHMPOBaHHBIM TtOOOTO TMMa, Hampumep,
LUMpPOBLIM MYNLTUMETPOM UMK C MomoLLbio annapatypsl CCOW.

4 Bpems mexay nposepkamu no n. 7 JOMmKHO BbITb He MeHee 30 c.

4.3.3.2. VamepeHne noTpebnsieMon MOWHOCTU W HAMPSBKEHWS MUTaHUS

nsgenus ocyLUecTBRseTcs c MOMOLLbO npubopa
KOMOMHMpOBaHHOrO  (MynbTUMeTpa).  Bknounts  npubop  kak
amnepMeTp B pa3pbIB Lenu NuTaHus b3 1 3amepuThb TOK:

e |1 npu oTkntoyeHHoM M1Y;
e |2 npu BKNKOYeHHOM 1Y

OtcoeamnHntb npubop, NoaaTb NUTaHWe HeNocpefcTBEHHO Ha b3.
3amepuTb NpuUOOPOM, BKIKOYEHHBIM Kak BONMLTMETP, HanpsikeHue
nutaHus Un Ha knemmax «+E» u «-E»; yaocToBeputbes, uTO
HanpsbkeHMe nuTaHus Haxogutcs B AnanasoHe 10....30 B
MOCTOSIHHOTO  TOKa. BbluMcinTb  NoTpebnsiemyld  MOLHOCTb B
pexume ¢ OTKmodeHHbIM T1Y P = 11" Un m P2 = I* Uy
yoocToBepuThEs, 4To P1< 340 MBT, P2< 300 mBT.
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4333.

4334.

4.3.35.

4.3.36.

43.3.7.

MpoBepka MCNpaBHOCTM JaTuuMka BCkpbiTs B3 ocylwecTenseTcs
nyTemM WU3MEPeHUs ConpoTuBMeHns Rs Mexay KoHTakTamu «T2» 1
«T3» Konoaku «X3» B pexume BCKpbITUS (BenmumHa Rs = 1 MOm),
N B AEXypHOM pexume (BennumHa Rs < 1 Owm). [lexypHbln pexum
MOZENUpYeTCs HaxaTueM (0O XapaKTEepHOro Luenyka) nanbuem
A3blYKa JaTuMKa.

lMpoBepka n3genus npu otkoueHn K43 ocylectenseTcs nytem
oTcoeanHeHuss OT knemmbl «O» komogkm «X1»  ApEeHaxHOro
MPOBOAHWKA YyBCTBMTENMBHOTO kabens. [lpu 9TOM  JoOMmkeH
3aropeTbCsl  CBETOAMOAHBIA  MHAMKATOp «HeucnpaBHOCTbY, a
KOHTakTbl «T1» u «T2» - pasomkHyTscA. [lpu obpaTHoMm
MOAKIIOYEHUN [PEHAXHOTO MPOBOAHMKA K knemme «O» Komogkm
«X1» CcBETOAMOAHbIN  MHOMKATOP «HemcnpaBHOCTbY  [OIKEH
noracHyTb (Yepes 2...3 ¢), a KoHTaKTbl «T1» 1 «T2» - 3aMKHYTHCA.

lMpoBepka paboTOCNOCOBHOCTM M3OENWS NP PYYHOM KOHTpOne
OCYLLECTBIIAETCA NMYTEM HaXaTus 1 OTnyckaHus (B TeueHne 1...2 ¢)
kHonku « TECT», pacnonoxeHHoi B BepxHer YacTu nnatsl b3 (puc.
2.2.). NMpu atom (4epes 2...3 ) QOMKEH 3aropeTbes CBeToaNnoa «T»
Ha 1...5 ¢, a KoHTaKTbl «T1» U «T2» - Pa3OMKHYTLCS Ha 3TO ke
BpemS.

MpoBepka M3AeNUA NpU  OTKMIOYEHUM HANPSHKEHUS MUTaHMS
OCYLLECTBNAETCA  NyTEeM  KOHTPONS  COMPOTWUBIIEHWNS  MEXAY
koHTakTamn «T1» 1 «T2» konogku «X3» Npu OTKMKOYEHNN NUTaHUS,
OHO [I0/XHO COCTaBNATb He MeHee 1 Mom.

lMpoBepka YpOBHA «LymMa» U3OeNnns OCYLeCTBMseTcs npu
nogknoyeHHom 1Y,  CHayana [1Y nepesectn B pasgen
«YCTAHOBKA TAPAMETPOB», nogpasgen «Bpems/Cuet,
napameTp «Mopory, rae 3adukcMpoBaTh Tekyllee (HercTBytoLlee)
YMCNOBOE 3HAYeHME nopora U3 amanasoHa «1»...«4». B Tabn. 4.3.
NpeLCTaBNEHO COOTBETCTBME MEXKOY YMCIIOBLIMW 3HAYEHUSMU W
NUCTUHHBIMW 3Ha4YeHNAMK nopora |-|0, BbIpaXeHHbIMW B mB.

Ta6nuua 4.3. CooTBeTCcTBME mexay YncnoBbiMU U UCTUHHBbIMU 3HaYeHUAMU

napametpa «Mopor»

Uncnosoe 3HaveHue (Ha XKK- nhgukatope 1Y) «1» «2» «3» «4»

McTuHHOe 3HaueHne napameTpa Mo, MB 200 280 400 560

Y nepesectu B pasgen «KOHTPOJIbHBIE TOYKW» cuctemHoro
MeHI0. B TeyeHme 2...3 MuHYT HabnogaTth 1 perncTpuposath (pas B
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3 C) 3HayeHMs curHana B KOHTpomnbHOM Touke «KT8». Bbibpath
MaKcumanbHoe — 3HayeHne  wymoBoro  curHana  Ws  wake,
3aperMcTpupoBaHHoOe 3a 3TO BpeMS.

Ecnn noroga BO Bpemsi npoeefeHust pabor no TO Tuxas
(be3BeTpeHHas), BbiNagaeMblX OCAZKOB HET (0Xab, rpag v T.4.),
TO [OMKHO BbIMOMHATLCS: OTHOLWEHWe «curHan/wym» = Mo / LWs vake
>4...6.

paboTOCNOCOOHOCTY M3AENMS MYTEM KOHTPOIbHLIX BO3AENCTBUN Ha
C3, agekBaTHbIX NPEOOONEHNIO 3arpaxaeHNs.
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n UM. OtbickaHne 1 yCTpaHeHue HeVICI'IpaBHOCTeVI [OMXHbI NPON3BOANTb
[1Ba YEJl0BEKa.

HeucnpaBHOCTb onpeaensieTcs ¢ TOYHOCTbIO [0 OTKa3aBLUEW COCTaBHOW
YacTu M3genusi, MeTomoM WCKIIOYEHUS! UCMPABHbIX 3NeMeHTOB. PemMoHT
B3 n MY B cnyyae oTkasa NPOU3BOAMTCS NPEANPUATUEM-WU3TOTOBUTENEM.
PemoHT K43 ocywectensieTcs Ha mecTe, ucnonb3ys MC.

5.1.2. B kayecTBe KpuTepNs OTKasa (HEMCNPABHOCTM) U3LENUS CUMTaTb Takoe
Ecnv Bo Bpems npoBeaeHus TO ckopocTs BeTpa cocTasnseT 5...10 COCTOSIHUE, MpU KOTOPOM OHO He 0TBeYaeT TpeboBaHNAM Mo Ha3HaYeHWH.
mlc, V"?eT ﬂf»lslﬂb/,LUTo fc2>n>|<§|o BBINONHATLCA.  OTHOLLEHNE COCTOSIHWE HENCTIPABHOCTI XapaKTEpU3yeTCs HEMCTIPaBHbIM COCTOSHUEM
«enrraniilym» = o/ te vac = 2...3. KaKoit-nMBo YacTu u3nenus, B peaynbTare yero B He MOXET BbipaBoTaTh
Ecnu Bo Bpems nposeaerus TO ckopocTb BeTpa coctasnseTt 6onee CUrHan TpeBOr# NpW OTBETE Ha KOHTponb wnn npeogonexve C3, nubo
10 m/c, uget foxab (C BETPOM), TO AOMKHO BbINOSNHATLCS: BblJAET HenpepbiBHbIA CUrHaM TPEBOTM (HEMCNPaBHOCTb), MO0 cUrHaMbI
OTHOWeHHe «chrHan/wym» = Mo / W ac> 0,8...1,5 (MoXHOI) TPEBOMM MHOTOKPATHO BblgatoTcs 663 BUAMMBIX MPUYH.
BLINONHEHME YKA3aHHbIX COOTHOLEHHil B ONpEReneHHoi CTeneHM MpumeyaHue. HenpepbIBHBIN (MOCTOSHHBIA) CUrHam TPEBOTW BblDAETCs B
NOATBEPXKOAeT YCTOMuYMBYl0 paboTocnocoBHOCTL M3aenus npu cnyae:
BO3EACTBUM MPUPOLHO-KIMMATUYECKUX (PaKTOPOB, NPaBUIBHOCTb e 00pbiBa UM 3aKopaunBaHus HyBCTBUTENBHOrO kabens KYO;
HaCTPOWKM N3aenus N HopMaribHOE TEXHNYECKoe cocTosiHMe C3. ,
®  CHWXEHWS ConpoTMBIEHNS usonaumm K43;
43.3.8. [lposegeHne  KOHTpOMbHbIX  npeogoneHuin C3  ABnseTcs CHUDKEHIS! W TIDONALAHS! HATDSKEHMS MTAHYS
v v v [ ) .
BaXHeMLwen npoBepkoi paboTbl M3meNnns Mo HasHauveHwto. [ns ponaz P '
9TOr0 B pasnuyHbIX MecTax no Bced anmHe C3 ocywecTButb 33 e  0TKa3a jatyuka BCKpbITUs B BI;
KOHTPOITbHBIX  MPEOAONeHNs. Ecnm B pesynbrate  aTuX o nOBpEXIEHIA KaGens: casian (TMTaHws) ¢ CCOM,
NpeoJoneHnin  MpOMyckoB — CWrHanma  TPeBOrM  HET, TO C
LOBEPUTENBHON BEPOATHOCTHHO 0,8 noaTBepxgaeTcs 5.1.3.  Tlpu OTbICKAHWM W YCTPAHEHUM HEMCMPABHOCTW U3LENUs HEODXO4NMbI
pernameHTMpyemMasi BEpOSITHOCTb 0BHapyxeHust HapywuTtens Po = cneaytoLe npubops! v MHCTPYMEHTI:
0,95. e KOMOMHMpOBaHHBIA Npubop Noboro Tna (MynbTUMETP);
Ecnn  wmetotca  mpomycku, TO  JanbHeAlwMe  MpeosonieHus o MeroMmerp;
OCYLLeCTBATb B COOTBETCTBAM C M. 3.2.8. 4O MOATBEPKAEHMS i
BEPOSITHOCTW OBHAPYKEHMSI. e OTBEPTKA, Kycauk, NaccaTvxm, ckanbnenb, MUMHLET, U30MIeHTa.
IMpumeyanue. [JonyckaeTcs OCYLLECTBNATb MPOBEPKY 51.4. CoCTosHME  HEMCNpaBHOCTW  M3AenMs  MOXET  OTobpaxaTbCes

annapatypoit CCOU B Buge:

e OCTOSHHOTO (HeCOpaCchIBAIOLIErOCs) CUrHaMa TPEBOTY;

®  4acCTbIX ﬂOCTyI'IJ'IeHVIVI CUrHanoB TpeBorn (B cpegHeM 4alile 1
pasa B He,qemo) 0e3 BUANMBIX MPUYNH.

5. TeKkywuit peMOHT

B cnyyae noCTOSHHOrO curHana TpeBorM Heobxogumo ybeauTtbes B
OTCYTCTBUM  HECAHKLMOHMPOBAHHOTO  BCKpbITS B3, obpbiBa  nm
51.1. PemOHT wu3genus  JOMKeH  NPOM3BOAWTECA  NEPCOHANOM  CO 3akopaunBaHus KU, noepexaeHns kabens cBsian. Ecnu BMaMMBbIX

CpefHeTeXHUYeCKM 0Bpa3oBaHneM, npowweaimm obyyeHmne B 006béme P HapylEHWA He OOHapyXeHO, MOXHO MEepexoauTb K  OTbICKAHMIO
HeucnpaBHOCTK M3genus no n. 5.3.

5.1. OOwue ykazaHua
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5.2. Mepbl 6e3onacHOCTH

5.2.1.

Mpn pemMoHTe 3aenNs 3anpeLyaeTcs:

MpoM3BOAMTL PaboThbl BO BpEMsi rpo3bl UMK Mpu e NpnGIKeHm;

Nnpon3BoANTL 3amMeHy COCTaBHbIX yacten usgenusi npu BKITIOYEHHOM

HaNPAXeHNN NUTaHnA;

ncnonb3oBaTb HeMCHpaBHbIVI

WHCTPYMEHT W

npubop

KOMOVHWUPOBAHHbIN NPW KOHTPOME TOKOBEAYLLMX YacTen;

pabotaTb C He3a3eMnéHHbIM B3 npu  BKMOYEHHOM HaNPSHKEHUM

NUTaHUA;

MPUMEHSITb HEVCTIPABHYIO NECTHULY UM CTPeMSIHKY npyn paboTe ¢ C3.

5.3. MMowuck u ycTpaHeHne HencnpaBHOCTEH

5.3.1.

lMonck HeucnpaBHOCTEN M3LEenUs NPOBOAWTL, PyKOBOACTBYACH CXEMOW
COeaMHEeHNs1 COCTaBHbIX 4acTel um3genus (puc. 2.1.) u Tabn. 5.1.
PekomeHayemblli  NOPSJOK NPOBEAEHUS MOWCKA HEUCNpaBHOCTW - B
COOTBETCTBUM C BO3pacTaHWeM HOMepa nocrefoBaTeNlbHO B pasgenax
«Bunp HeucnpasHOCTUY, «YCNOBKA NPOSIBNEHUs» U «BeposTHas npuimHay.

Tabnuua 5.1. XapaKTeprle HeucnpaBHOCTU n3genusa n X NnpuinHbl, METOAbI

NPOBEPKN U yCTPaHEeHUA

TREZOR-V. PykoBoAcTBO N0 3kcnmyaTauum
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=
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Bua Ycnosus BeposiTHas MeTon npoBepKM n
HeucnpaBHOCTH nposiBneHus npuymHa yCTpaHeHNsi HeUCNPaBHOCTH

1. Ha CCOMW | 11. Csetogmog | 1.1.1. HapyweHa | lNposeputb L|enoCTHOCTb
HEMpepbIBHO «HewncnpaBHoCTb» | NMHMA  cBSAsM € | kabens CBA3M M MPaBUNbHOCTb
BblgaeTcs Tpesora | B B3 He ceetutcs. | CCOW. ero MOAKIIOYEeHNS.

(BbIXOgHas  UeMb
MOCTOSHHO
pa3oMKHYTa)

BoccTaHoBUTb NUHMIO CBA3M.

1.1.2. Otcytcrsyer
nutaHue Ha b3.

/13MepuTb HanpsbkeHre nuTaHus
Ha knemmax «+E», «-E»
konogku «X4» B3. [lMposeputb
HaAeXHOCTb Kpenexa NpoBOAOB
nuTaHus. BoccTaHoBUTL nopayy
HanpsHKeHNs! 10...30 B
MOCTOSIHHOTO TOKa.

1.1.3. HewucnpaseH
JaTivK  BCKPbITUSA
B3.

MpoBepnTb Hanuune
COELVMHEHVNS MeXaY Kremmamu
«T2» n «T3» konogkn «X3» B3.

BoamoxHa OrpaHu4eHHas
aKcnnyaTauus  u3genus  npu
HepaboTatoLem JaTunke

BCKPbITAS, CHUMATb BbIXOGHON
curHan mexay «T1» u «T2».

1.1.4. HewucnpaseH
B3.

3ameHntb  BO.
HaCTpOWKy U3aenus.

lMpomssecTy

1.2.  Csetopumop
«HeucnpaBHOCTbY
B B3 ceeTuTcs.

1.2.1. Hanpsxenve

/13mepuTb HanpskeHne NuUTaHus

nuTanus B3 Hmke | HA  knemmax  «+E»,  «-E»
L0nyCTUMOTO. KOMoZKK «X4» B3.
BoccraHoBuTb nogavy
HanpshkeHus 10...30 B
MOCTOSIHHOIO TOKa.
12.2. O6peis, | Mposeputhb LIeNoCTHOCTb
3aMblkaHue, yTeuka | CoeaMHUTENLHOMO kabens
(noBpexaerne MynbTUMETPOM, CONPOTUBIEHNE
U3onaLmum) B | M30onAUMM - MEroMMeTpoM.
COEANHUTENBHOM BoccraHoBuTb LIeNnoCTHOCTb

kabene MC-B3.

kabens unm 3amMmeHuTb.

1.2.3.
3aMblIKaHmE,
yTeuka, OKUCNEeHWe
B MC.

O6pi.,

Pa3obpatb n nposeputb MC.
Yganute (ecnu  ecTb) Brary,
MPOCYLINTb, MPOYNCTUTD
KOHTaKTbl. 3ameHnTb MC, ecnu
HewucnpasHa. BoccTaHoBuTb
paboToCnOCOBHOCTb.

1.2.4.
3aMblKaHue,
yTeuKa. oKuCneHue
B8 MO.

OB6pbiB,

Pasobpatb # npoeeputb MO.
Yganute  (ecnu  ecTb)Brary,
NpOCYLLNT, npOYMCTUTL
KOHTaKTbl. 3amenntb MO, ecnu
HeucnpasHa. BoccraHoBuTb
paboTocnocobHOCTb.
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1.2.5. O6pbiB,
3aMblkaHue, yTeyka
(noBpexaeHne
u3onsmm) B
UyBCTBUTENBHOM
kabene K4O.

MpoBepuTb LienocTHOCTb
UYBCTBUTENBHOTO kabens
MYNbTUMETPOM U METOMMETPOM.
TNokanu3osaTtb MecTo
noBpexaeHuss -  pasobpatb
kabenb Ha OTpe3ku, OTCOEANHAS
MC, unm paspe3satb.
[lemMOHTMpOBaTH YacTb UK BECH
KY3. Tpomssect  MOHTax
HoBoro KYO wnm ero yvactum
cornacHo  MM.  OcywectButb
HaCTPOWKy M3enus.
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1.2.6. HeucnpaseH | 3amenuts B3. [lpoussectu
B3. HaCTpOWKy M3genus.
2. OrtcytcTByeT | 2.1.  CseTogmon | HewcnpaseH B3. Bo3smoxHa OrpaHunyeHHas
OTBeT Ha pyuHolt | «T» B BO He 3KCnnyatauus  WM3genus  npu
KOHTPOTb. CBETUTCA HepaboTatoLiem PYYHOM

KOHTpOME B Cry4ae HopMasbHOIA
paboTbl MO MpuUMeHeHn. Wnu
3ameHnTb B3.

3. OtcytctBMe
YYBCTBUTENBHOCTY
npu
UCMONb30BaHUN MO
Ha3HauYeHto

3.1.  Ceetoavop
«T» B B3 He
CBETUTCA.

[MoTeps
YyBCTBUTENBHOCTY
BCero kabenst wnu
ero oTpeska nog
BO3JENCTBUEM
BHELLHWX YCIOBUA.

OnpegenuTb 30HY
HEYYBCTBUTENBHOCTY.
[emoHTMpoBaTE  BeCb  umu
otpesok KY3. CmoHTMpoBaTH
HOBbII YYBCTBUTENbHBINA Kabenb
Ha C3. Hactpoutb nsgenve.

3.2. Ceetoavnop
«T» B B3
CBETUTCA.

HewncnpageH B2.

3ameHnts  B3.
HaCTPOWKy M3genus.

lMpoussecTy

4. YacTble NoxHble
TpeBoru Ge3
BUOMMBIX MPUYMH.

4.1. OveHb vacTble
TpeBoru (Yawwe
pasa B u4ac) 6e3
CBSI3M C BHELUHAMM
norofHbLIMM
YCIoBUSIMM

4.1.1. HeHapexHoe
coeauHeHne B3 ¢
3a3eMnuTEneEM,
YXyLLeHVe ero
CBOWCTB.

MpoBepuTb  3a3emnuTen U
Ha[eXHOCTb COEAMHEHMS.
lMpomnsBecT nepemMoHTaX Wnm
OTCOEAMHMTD HeucnpasHbIit
3a3emnuTenb. ObecneunTb
HOpMarnbHoe 3a3eMreHue.
BoamoxHa OrpaHnyeHHas
SKCTlyaTauus  u3genus  mpu
OTCYTCTBMM  3a3emruTeNns B

cryyae HopmanbHoi paboTbl no
NMPUMEHEHMIO.

4.1.2. TlonapaHve
BMarM, OKMCNeHue
koHTaktos B MO,
MC.

Bekpbite MO, MC. 3aunctutb
KOHTaKTbl unn 3ameHuts MO,
MC.

4.1.3. 3aBblweHa | [poBepuTb HACTPONKy M3menus
UYBCTBUTENBHOCTb | B COOTBETCTBMM C P3I n
u3genvs. NOACTPOMTL NapameTpbl.

41.4. Bbnmam C3 | Ocmotpetb C3. B cnyyae
MosIBUINCh 0BHapyxeHus MOCTOPOHHMX
MOCTOPOHHME VICTOYHMKOB nomex,
MeXaHN3Mbl, NPeanpuHaTL AEACTBAS MO MX
TpaHcnopt,  JIOM, | ycTpaHeHuto.

cosfawoLme

NOCTOSHHbIE

nomexm

4.1.5. MMossnenne | Mposeputb HanpsxeHue
NOMeXW MO JIMHWM | MUTaHWS U MyNbcauuu No Lenw
nuTaHus, nutanus  (He Oonee  3%).
MOHVKEHHOE ObecneunTb nuTaHne B
HanpsikeHve COOTBETCTBUM C P3.

NUTaHKS.

4.1.6. HeucnpaseH
B3.

3ameHnTb B3.

4.2. YacTble
TpeBoru npu
BETpe, AoXae

4.2.1. MonoTHo C3
«MPOBMCIION,
umetoTes
«My3blpuy,
BonTarowmecs
KOHCTPYKLMM.

OcmotpeTb C3, BbISIBUTL MecTa
HapyLLeHus KOHCTpYKLMU,
YCTPaHWUTL HE[OCTaTKU.

422. Cromkn C3

OcmotpeTb C3. BbisiBUTH NMOXO0

LaTalTCS. 3aKpenneHHble  CTOMKM K
3aKpenuTb uX.
4.2.3. OcmoTpetb BClo anuHy  KYO.
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kabenb 6Gontaetcs, | Tpebosanmii WM. [pomssecty

KpenneHns nepeMOHTax. [MposepuTb

ocnabnu. HaCTpOWKy U3aenus.
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4.24. Otpocru | Bbipybutb BeTBM  KycTOB W
BETBM KYCTOB U | [AEPEBbeB,  KOTOpble  MOryT
[lepeBbes, kacatbcst C3 npu BeTpe.

kacatotcsi C3.

425, [MpoBepuTb HacTPOWKy u3genus
HenpasurbHo B cootBeTcTBMM ¢ P3 u
YCTaHOBNEHbI MOACTPOUTH NapameTpbl.
napameTpbi
anroputMa
06pabotku
UH(opmaLum
(3aBblweHa
UYBCTBUTENBHOCTB).

Mpumeyanus. 1.Mouck HeucnpasBHOCTEA M3Oenns NpU MOCTOSHHOM
(HecOpacbliBatolieMcs) curHane TPeBOrM HeobXoAMMO HauMHaTb ¢
NPOBEPKM HaNpskeHUs nuTaHus n3genus. CnegyeT BHavane ybeauTbes
B nopave Ha b3 HanpskeHns nutaHusa 10...30 B nocTosHHOrO Toka ¢
CCOW no nuHum cBsA3w. [1ns 3T0ro HeOOX0ANMO OTKPbITL KPbILIKY B3.
Mpn aTOM BO3MOXHbI [Ba BapuaHTa MokasaHWs MHAMKaTopa
«HeucnpasHocTb» («H») Ha nnate B3: unaumkatop «H» cBeTUTCH
NOCTOSIHHO 3€neHbIM CBETOM WNW He CBeTUTCH. B nepsom cryyae
HanpshkeHne nuTaHusa Ha B3 noctynaeT u Heobxo4umo uckaTb Apyryto
NPUYMHY HeMcnpaBHOCTU u3genus. Bo BTOpPOM cryyae HeucnpasHbIMM
moryT ObiTb kabenb cBasn, B3. BHavane cnegyetr nposeputh
HanpshkeHWe NUTaHUS Ha KOHTakTax «+E» m «-E» konogku «X4». B
Clyyae ero OTCyTCTBUS — HeucnpaBeH kaberb CBA3W UMW NMOXO 3axaTbl
KOHTaKTbI KOSOAKN.

2. B cnyyae cBeyeHus wuHaukatopa «H» MOCTOSIHHBIM - CBETOM
HeobX04MMO BHavane npoBeCTW NMPOBEPKY KOHTAKTHOM Komoakn «X1».
Mpn 31Ol npoBepke Heobxommmo oTcoeamHuTb KUY m yctaHoBUTH
pesuctop 2,0 Mom £10% Ha koHTakTbl «IN1», «0O». [pekpalieHve
cBeYeHWs  uHgukatopa  «H»  OymeT  cBuMOeTenbCTBOBaTb O
HencnpaeHocT KY3. Mpu npogomkeHun ceyeHnst nHamkatopa «H» -
HeucnpaseH b3, KOTOPbIN NOANEXMT 3aMeHe.

3. B cnyyae otcyTcTBMSA BM3yanbHbIX Mpu3HakoB nopexgeHus KYO
NPOW3BECTM €ro AEMOHTAX Ha YacTy, OCYLLEeCTBUTL Pa3bopky M 0CMOTP
MC »n MO. Obpawatb 0coboe BHAMaHWE Ha nonafjaHue Brar BHYTPb
MydT. Ecnm 310 Npou3owwno, npoBepuTb COCTOSHWE repMOBBOAOB.
3aMeHuTb HeucnpasHble MydThl. V3aMepss conpoTuBneHue 13onsuum
KaKOOM 4acTu YyBCTBMTENbHOrO kabens, onpedenuTb MOBPEXAEHHbIN
yyactok C3. Ecrm He ypaetca TOYHO MAEHTU(WLMPOBATb MeCTo
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MOBPEXOEHNs, 3aMeHUTb Becb Kkaberb Ha aTom YyuyacTke. [locrie
BoccTaHoBneHus K43 nHamkatop «H» Ha nnate 53 [omKeH noracHyTb.

4. Tlonck HeUCnpaBHOCTW W3AENMUS MpU  HEMPOXOXAEHWW CuUrHana
KOHTPONS 3akntovaeTcs B npoBepke pabotocnocobHocTn B3. B atom
cnyyae HeobXoaUMO HaxaTb 1 OTycTUTL kHOMKy « TECT» Ha nnate B3.
Ecnn wHoukatop «T» 4epe3 HEecKonMbKO CeKyHA 3acBeTUTCA Ha
HenpopomkuTensHoe Bpems (1...5 ¢), BbIXOAHble KOHTaKTbl «T1» M
«T2» konogkn «X3» pasomkHytcs, a CCOM He 3adpukeupyeT curHan
TPEBOMM, TO HEUCMPABHOCTb CMEAyeT uckaTb B JIMHUM CBSW. Ecrm
nocne Haxatust Ha kHonky «TECT» uHgukatop «T» He 3acBETUTCS M
BbIXO[HbIE KOHTaKTbl KOMOAKA «X3» HE pa3oMKHyTCs, TO Cregyet
NPEeanonoXnTb HENCMPaBHOCTb B3.

5. OTcyTCTBME YYBCTBUTENBHOCTY WU3AENNUS BbIPAXAETCS B OTCYTCTBUM
CBEYEHUs WHAuKaTopa «T» NpU MexaHU4eckoM BOo3ZencTBuM Ha KYO.
Tako BMO HENCMPABHOCTM MOXET  BO3HWKHYTb MpW BO3LENCTBUN
arpeccuBHOM cpefdbl Ha YyBCTBUTENbHBIA kabenb KYO, monapaHum
Bnarn BHyTPb kabens npu HapyweHun 0BOMOYKW  (OKMCNEHWe
npoBogHukoB). B atom cnyyae konebaHne K43 He npueogut K
MOSIBNIEHWNIO  perucTpupyeMbix curHanos. [lpu  akcnnyatauum B
HOpMasbHbIX YCNOBUSIX (B COOTBETCTBUM C TEXHWYECKAMM YCMOBUAMM)
cnegyeT NpesnonoxuTb HemcnpasHocTb b3.

6. Momck HencnpaBHOCTEN NPU YaCTbIX NOXHbIX TPEBOrax ugenus 6es
BUOMMBIX MPUYUH PEKOMeHAyeTCs NpoBOoAuTb € nposepku B3. [ns
3TOr0 HeobX0AMMO OTKPbITh KpbIlKY B M Habnogath 3a nokasaHWeM
nHavkatopa «T» B Teuenue 5...10 MuHyT. B cnyyae Yactoro 3aropaHuns
uHavkatopa «T», Heobxogumo otcoeamHuTe KUY ot komogkm «X1»,
NOACOEANHUTD K 3TUM KOHTaKTaM pe3nctop HomuHanom 2,0 Mom +10%
1 BHOBb NMPOBeCTU HabntoaeHue 3a nokasaHneM WHankatopa. Ecnu n B
3TOM Cfly4ae MHOMKATOp MPOJOMKAeT «MuUraTby, TO criegyeT caenartb
BbIBOZ O HeucnpaBHoCcTH b3.

7. Mpu ocmotpe C3 Heobxogumo ybBeauTbCs B OTCYTCTBUM: BETOK
[EepeBbLEB, Mycopa WK ApYruX MOCTOPOHHWX NMPEOMETOB Ha MOMOTHE;
MPOBMCAHMS YyBCTBUTENbHOTO Kabens Mexay Toukamu KpenmieHus;
KycToB W [epeBbeB, kacatowmxcs C3. 3ameyeHHble HegocTaTku
crefyet yeTpaHuTb.

8. MpoBepuTb BbINONHEHNE TPeOOBaHWA K MECTY YCTaHOBKW M3AENus,
pykoBoacTBysick VMM, ofpallas BHUMaHWe Ha HOBble arperatbl Wiu
COOPY)XEHMS!, KOTOPble MOTMN NOsBUTLCA psigom ¢ C3 3a Bpemst Mexay
TO. HecobntogeHne TpeboBaHuin no pomyctumomy yaanenuio C3 ot
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MCTOYHWKOB MHAYCTPMAnbHbIX noMex (IO v T.40.) MOXET NpuBOAUTD K
Bblaye U3enueM NOXHbIX TPEBor.

9. MpoBepky uU3genus no NPUMEHEHUIO PEKOMEHOYETCS NMPOBOAUTL B
Be3BeTpeHHyto noroay.

6. MpaBuna xpaHeHua usgenusa

Msnenme OOJDKHO XpaHUTbCA B Tape B CKNaACKMX MNOMELUeHUAX, 3alluiiatrolimx ero ot
BO3AEMCTBMSA aTMOCEPHbIX 0CAZKOB NpW TemMnepaType okpyxatowen cpeapl o1 - 40 °C go
+ 60 °C npu OTHOCWUTENbHOI BnaxHocT He Gonee 98% B TeyeHue 3 net. BospelicTeue
arpeccMBHbIX Cpeq B NPOLECCE XPaHEHMS He AONyCKaeTcs.

7. TpaHcnopTupoBaHue

7.1. TabapuTbl 1 BEC yNakoBaHHbIX U3AENNA:
Cocras labaputbi, MM Bec 6pyTToO, KI
Brok aneKTPOHHbI 320x320x140 3,0
MyneT 200x90x60 0,200
YyBCTBUTENbHBIN 3neMEHT (1m) 0,12

7.2. V3genue B ynakoBke NPeAnpuATUS-M3rOTOBUTENS MOXET TPaHCMOpTUPOBAaTbCA

nobbiM  BWAOM  TpaHCmopTa Mpy  YCroBMM  3alWTbl  OT  BbiNagaeMbix
aTMOCepHbIX 0CALKOB Ha NtoBble PaccTosHWUA NpU TEMNEPATYPE OKpyXKaroLen
cpenbl o7 - 40 °C go + 60 °C.

I'IpM noaroToBke K TpaHCNOPTUPOBaHUKO Heobxoanmo 3aKpenutb mnsgenue Ha
npeagHa3Ha4eHHOM Ans 3TOro TpaHCnopTe. anI nepeBo3Ke n3nenna He JOITKHbI
coyaapaTbCA U KaHTOBATbCA.

lMocne TPaHCNOPTMPOBaHUA Npu OTpUUaTENbHbIX TEMNEpaTypax, u3aenue nocne
pacnakoBkun nepen ero I'IpOBepKOVI JOMKHO BbITb Bbl€pXaHO B HOpPMallbHbIX
KnnumaTn4eckmnx ycrnosmnax He MeHee 3 yacos.
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