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BsepeHue

Hacrosiiee pykoBOACTBO MO akcnnyataumu (B danbHedwem — pykoBoacTso, PI)
npegHas3HayeHo  Ans nogpoBHOTO O3HAKOMNEHUS! C TEXHUYECKUMM XapaKTepucTKamy,
KOHCTPYKLMEMN, COCTaBOM, YCTPOMCTBOM M 3KCMMyaTauuen NepumMeTpoBOro BMOPaLOHHOTO
cpeactea obHapyxeHus « TREZOR-V 02» BCCB.425313.002, nmeHyemMoro B AanbHenLLem
usdenuem.

K pabote ¢ n3genvnem gonyckaioTcs nuua, npolleswme obydyenue B obbeme PO, a Takke
WHCTPYKTaX No TeXHUKe Ge30macHoCTM npu paboTe C 3NMEKTPOYCTaHOBKaMW HanpsiKeHNeM
po 1000 B (rpynna 2). Mpu wu3yyeHun paboTbl u3genust criegyer AONONHUTENBHO
nonb3oBathCs  MHCTPYKUMen no  MoHtaxy (MM) wmsgenms  «TREZOR-V — 02»
BCCB.425313.001 VM.

B HacToALEeM PyKOBOACTBE NPUHATLI CrieayoLme CoOKpaLleHns:

APT ananTueHas pervnuposka nopora (B 63)
b3 BoK 3eKTDOHHBIN
KK XMOKOKDUCTANMYeckuin (MHamkatop 1Y)
M WHCTDYKUMS MO MOHTaxV (u3nenmst « TREZOR-V 02»)
KB KOHTDOIbHOE BO3AENCTBUE (Ha 3arpaxaeHue)
Kn KOHTDOIbHOE NDEoNONEHNe (3arpaxaeHus)
KT KOHTPOIbHas TouKa (Ha nnate b3)
K43 kabenbHbIN YYBCTBUTENbHDIA 3EMEHT
MK MUKDOKOHTDOSINED
MO MvcbTa okoHeuHast (B cocTaBe KHO)
MC mvcbTa coeanHuTenbHas (B coctaBe KY3)
nay 3HeproHesasucumas namstob (MY, B3)
1% nocnenoBaTensHOCTb MMNVITLCOB (B B3)
«T» «Tpesoray (cBeToauon B b3)
1y NVIbT VIpaBnexus
P3 PVKOBOACTBO No akcnnvataunn (nagenust « TREZOR-V 02»)
C3 CUTHaNN3aLUMOHHOe 3arpaxneHne
ccon cuctema cbopa 1 06paboTkm MHopMaLmm
TO TexHU4eckoe 0bCnvxmBaHue (13nenus)
Mnata AO nnaTa aHanoroeorn o6paboTku

Mnata LIO nnata uundposoin 06paboTku

1. Onucanue u paboTa usgenus

1.1. HasHauyeHue uspenus

11.1. Wapenne «TREZOR-V 02» npegHasHayeHo nans  OOHapyxeHus
HapyLUMTens, KOTOPbIi MpU MPEOJONeHUM 3arpaxaeHus Ha oObekTe
OXpaHbl OKa3blBAaET Ha Hero MexaHwyeckoe Bo3gencTtsue. Konebanus
3arpaxgeHnst BOCTIPUHUMAKTCS KabemnbHbIM YyBCTBUTENBHBIM 3MEMEHTOM
(KY43) wspenus, 3akpenneHHOM Ha 3arpaxgeHud, npeobpasyloTcs B
9NEKTPUYECKNE CUrHanmbl, nocTynawwme B 6nok anekTpoHHbiit (B3)
nsgenusi. B COOTBETCTBMM C 3aNMOXEHHBIM anroputMom 0BpaboTky
WH(hOPMaLMM M HACTPOMKOMW, OCYLLECTBNSEMOM C MOMOLLBI MyfbTa
ynpasnenus (MY) wspenus, B B3 BbipabatbiBaeTcs curHan Tpesorw,
noctynawwmn B cuctemy cbopa u obpabotkm wundopmauun (CCOW)
CMCTEMbI OXPaHHOM CUTHanM3aLum.

1.1.2.  V3penue paccumTaHo Ha CUrHanu3auroHHoe BIIOKMpOBaHME pasnnYHbIX
TUMOB «NErkMX» 3arpaxaeHuit, U3roTOBMEHHbIX U3 METaNMMYECckon CETKM
(cBapHOW U BUTON), KOMKOYEN NMPOBOMNOKMA U apMUPOBAHHON NEHTBI (MOCKON
Unm 06bEMHON), TOHKUX (TOMLLMHON 40 1 MM) METannMyYeCKMx NMCTOB.

1.1.3. Wapenme coxpaHsieT CBOM 3asiBNSEMble  TAKTUKO-TEXHUYECKME
XapaKTEPUCTUKW NpU TemnepaType okpyxarowlei cpegsl ot -40 go +50°C,
B YCMOBMSIX OTHOCUTENBHOM BNAXHOCT BO3ayxa Ao 98% npu Temnepatype
nntoc 35 °C.

1.1.4.  bBnokupyemoe 3arpaxgeHue C pasMeLLEHHbIM Ha Hem wu3genvem
npuobpeTaeT KauecTBa U Ha3blBAETCS CUrHANW3ALMOHHBIM 3arpaxaeHnem
(C3).

1.2. TexHMYECKUE XapaKTEPUCTUKM

1.2.1.  V3genve paccuMTaHO Ha KPYrMOCYTOMHYK HemnpepbiBHYlO paboTy B
CTaLMOHAPHBIX YCOBMSX B YCMOBUSX OTKPLITOTO NPOCTPaHCTBa, B Nioboe
Bpems roga 6e3 HeobXoAMMOCTM exeHEBHOrO 06CNYXMBaHWS.

1.2.2.  Wapenue BbipabaTbiBaeT CuUrHan TPEBOTU C BEPOSITHOCTLIO HE MeHee
0,95 npu nonbITke HapyLuuTens npeogonets C3 nytem:

e rnepenasa Yepe3 Bepx 3arpaxaeHus 0e3 UCnonb3oBaHUS MOAPYYHbIX
CpeacTB, a TakKe C MOMOLLbH NMPUCTABHbIX NECTHAUL;

e pa3spyllieHus MOMOTHA 3arpaxdeHns W Mocredylolero npornasa B
06pa3oBaBLLEecs 0TBEPCTHE;
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1.2.3.

1.24.

1.2.5.

e nogbeMa WNMW  pa3fBWKEHUS] HUTEN NOMOTHA  3arpaxaeHnst W
JanbHeilwero nponasa B 00pa3oBaBLUeecs OTBEPCTUE; OEMOHTaxa
Y3 1 nocregytoLLero nponasa unv nepernasa.

CurHan TpeBoru BblpabaTbiBaeTCsl B BMAE Pa3MblkaHUs HOPMarbHO
3aMKHYTbIX KOHTAKTOB BbIXOZHOTO pene. [nuTenbHOCTb CUrHana TpeBomm
oT 1 ¢ po 5 ¢ (perynupyetcs). KoHTaKTbl pernie No3BONAKT KOMMYTUPOBATb
MakcumanbHbld Tok 4o 190 MA n HanpsbkeHmne o 250 B.

N3penve coxpaHsieT paboTocnocoBHOCTL M 0BecneunBaeT CpeaHiow
HapaboTKy Tn Ha NoxHyt0 Tpesory He MeHee 800 yacos (Bonee 1 mecsua)
MpW BO3ENCTBUM MPOU3BONTBHON €CTECTBEHHON KOMOMHALMM CreayHoLmX
NPUPOAHBIX NOMEXOBbIX (haKTOPOB:

e [I0XOS C MHTEHCMBHOCTbIO A0 30 MM/Y;

e  CHeronafa v rpaga ¢ UHTeHcuBHOCTb 0 30 MM/Y (B nepecyeTe Ha
BOZY);CHera BbICOTO 0 2 M 1 Tanbix BoA BbicoToi 40 0,3 m;

e BETpa C MaKkcManbHOM CKOPOCTLIO B NOpbIBax 4o 25 M/c;
e HamunaHusi Ha C3 MOKPOro cHera TonwHom ao 10 mwm;
®  3MIEKTPOMArHUTHBIX U aKyCTUYECKIUX MOMEX NPU rPO3E;

e  KonebGaHuii [epeBbeB M KYCTOB MpW OTCYTCTBUWN MEXaHW4YECKOro
koHTakTa BeTBen u C3;

e  MENKMX U CpeaHuX XMBOTHbIX (BecoM [0 20 Kr);HECKOMbKMX NTL
(B3neT, nocapka).

W3genue coxpaHseT pabotocnocobHOCTb U obecreymBaeT CPeaHion
HapaboTky Tn Ha NoxHyl Tpesory He MeHee 800 yacoB npu HanMumm
NPOW3BOMbHON ~ €CTECTBEHHOM  KOMOWHALMM  MOMEXOBbIX — (haKTOpOB
NPOMBILLNEHHOTO MPOUCXOXAEHUS, yAaneHHblx oT C3 Ha paccTosHue
CBbILLE:

o 6noku, aHepreTuyeckue yansl ASC, I'9C, TPAC, TALU n t.n. — 50 m;

o JION Hanpsxenmem po 110 kB u 220 kB (BknmtountensHo) -
cootBeTcTBeHHO 20 M 1 30 m;

o JIOMN Hanpsxennem pgo 35 kB — 10 M, gonyckas nepeceyeHre nHum
C3 Ha BbIcoTE cBbILe 5 M nog yrnom 60...90°;

o JIOM Hanpskennem o 10 kB — 5 m, gonyckas nepeceyenne nuHun C3
Ha BbICoTe CBblILe 3 M nog yrnom 45...90°;

e areKkTpUMUUMPOBaHHAs W HE3NEKTPUPMLMPOBAHHAs  xenesHas
Jopora — cooTBeTCTBEHHO 20 M 1 5 m;
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1.2.6.

1.2.7.

1.2.8.

1.2.9.

1.2.10.

1.2.11

1.2.12.

®  BKITOYEHME CBA3HbIX PAAMOCTaHLMIA MOLLHOCTLIO 40 5 BT — He bninxe
20 m ot BJ;

e poe3n BOONMb  3arpaxaeHua W p860Ta aBTOTPAHCMNOPTHbIX
r'YCEHWYHbIX CPEACTB — 2 M, KONecHbIX — 1 M;

W3penue BblpaﬁaTblBaeT CuUrHan HemncnpaBHOCTM NpU BbIXode U3 CTPOs
Unn BCKPbITUA B3, oTKnOYeHus HanpaxeHua NUTaHnA.

CurHan HeucnpaBHOCTW BblpabaTbliBaeTcsl B BWAE  Pa3MblKaHMs
HOPMAarnbHO 3aMKHYTbIX KOHTAKTOB BbIXOZHOTO pefie Ha Bpems, paBHOe
ANnTEeNbHOCTM  CobbITMS (4O  BOCCTAHOBREHUS  paboToCnocoBHOCTH,
LLenoCTHOCTH).

MakcumanbHas anuHa opHoro pybexa C3, Gnokupyemoro OfHuM
kaHanom u3genus, coctasnseT oT 100 go 500 m B 3aBUCMMOCTM OT BUAa
3arpaxaeHns, B COOTBETCTBAM C PEKOMEHZAUMsMM WHCTPYKUMM O
MoHTaxy (VIM). Mpwu atom anrHa K4S He gomxHa npesbiwats 1000 M.

W3pnenve paboTocnocoBHO Mpu MUTAHMM OT MCTOYHWKA MOCTOSIHHOTO
TOKa HanpshkeHnem 11,5 — 28,5 B ¢ koadhchuumeHTOM Nynbcauuii He Bonee
50 MB (He pekomeHayeTCs MCMOMNb30BaTb UCTOUYHUK MUTAHWS C LUMPOTHO-
MMMYTNbCHBIM CTAabUNM3aToPO BbIXOAHOM HANPSKEHMS).

MoLwHocTb, noTpebnsemas wsgenuem, He npesblwaet 350 MBT — B
JEXKYPHOM PEXMME W PEXMME Bblgaun curHana tpesoru, u 400 mBT - B
pexume HaCTPOVKW C NPUCOEAUHEHHBIM NyNbTOM ynpasnerus (M1Y).

W3genue nmeeT BCTPOEHHYIO 3aLLWTy OT HEMPaBUIBHOMO MOAKITOYEHNS
MOMSPHOCTM NUTAIOLLETO HaMpSPKEHWs!, OT HABOAOK MPU rPO30BbIX paspsiaax
(kpome mpsIMOro MonaaaHust MomHUK). Mapenme ycTomumBo K BO3AENCTBIIO
anekTpomarHuTHbIx nomex no FOCT P 50009-92.

Cpok crnyx0bl n3gemnus — 10 ner.

1.3. CocrtaB usgenus

1.3.1.

CocTaB n3genus npuBeaeH Ha pucyHke 2.1.
B coctas nsgenus BxogAT:
e Onok anekTpoHHbIn (B3) — 1 wr,;
e  My(Ta coeanHuUTeNbHas B coope — 2 W.;
e  MycTa OKOHeYHas B cbope — 2 LT.;
®  pesncTop OKOHeYHbI 2 MOM — 2 wr.;
e KabenbHbIN YyBCTBUTENbHBIN aneMeHT (KY3) — 2 komnnexT;

e nynbT ynpaenexus (MY) — 1 wr.;

www.trezorrussia.ru
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e 3KCNnyaTauMoHHas fokymeHTaumsi B coctase 1C, M n P3O -
3 wr.

1.3.2.  V3genue BbinyckaeTcs B OLHOM BapuaHTe UCMONHEHMS.

1.4. YcTpoicTBO M paboTa

1.4.1. Cxema [OeneHus n3gennst Ha COCTaBHbIE YacTU MpUBEAEHA Ha PUCYHke

BCCB. 4250000 3006

Mnata anekTpoHHan

BCCB.425xxx. xxx

Kopnyc

BCCB 425xxx.x0¢
HWanenve « TREZOR-V 02»
A
A
BCCB.426mxx.xxx
BCCB.425x0¢.3xx BCCB.425xx.x00¢
e A MNaTa yNpapeHis  j—ge
YyBCTBATENLHBIA ) YyBCTBUTENEHbIA
kaGene kabent
-~
BCCB.425; BCCB.425: Kopnyo
4255000 XXX XXX
Mycpra Mycpta 2
COBAMHUTENLHAR > COBANHATENEHAR
IKK-MHOMKATOD (e
BCCB.425xxx.xxx BCCB.425xxx. XXX
L3
MychTa OKOHEMHAR  je—d

MychTa OKOHEUHES — ———

Knaswarypa —

BCCB.425x%xx.xx%

Kabene
—

COEAMHNTENBHLIA

Puc. 2.1. Cxema genenus nsgenus «TREZOR-V 02»

142, KY3, yCTaHOBNEHHbIA Ha  3arpa¥geHuy, npepHasHayeH Ans

npeobpasoBaHust Bubpauuin C3 B anekTpuyeckne curHambl NOCPEACTBOM
TpuboadekTa.

B3 npegHasHaueH gns obpabotku curHanos, noctynawwmx ¢ K43, u B
COOTBETCTBUM C YCTAHOBMEHHBIM anroputMom 06paboTkn MHbopMaLmum
BbldAQ4n CurHanma TpeBor B MPOBOAHYK NuHMio cBsisn (¢ CCOW), or
KOTOPOW OH MOIy4aeT 3NeKTPONUTaHKE.

MY npepHasHayeH Ans ONMTUMAnbHOA HACTPOMKKM anroputma obpaboTku
WH(OPMaLMM NMOA KOHKPETHbINA BUL 3arpaxdeHus Ha MecTe MpUMEHEHWs
u3genus.

14.3.

14.4.

14.5.

MpuHUMN  [EACTBUS M3OENUsS OCHOBaH Ha perucTpauun W aHanuse
W3MEHEHWI aMNAUTY b, LIUTENBHOCTM, CKBAXHOCTW W APYruX NapameTpoB
3MEeKTPUYECKNX CUrHasoB, 00yCnoBneHHbIx Bubpauyen u gedopmauuin C3,
BbI3bIBAEMbIX HAPYLLUTENEM NPU BTOPXKEHUMN.

KonebaHnst wnm Bubpayum KYO npuBogsT K MMKPOCKOMMYECKUM
CMELLEHUSIM 3KpaHa U BHYTPEHHErO M30NSTOpa YyBCTBUTENbHOMO Kabers
W, KaK Cregcteue, MOSBNEHMIO CBOOOAHBIX 3MEKTPUYECKUX 3apsaoB
Bnarogaps Tpuboadpdekty (B TOM 4MCIE KOHTAKTHOM SnekTpu3auum,
MOZYNALMM EMKOCTW U T.1.).

UyBCTBUTENbHBINA Kabenb npeacTaBnseT coboin kabenb ¢ HOPMUPOBAHHBIM
TpnB03heKTOM, MPOLLEALLIMM NPEeABAPUTENbBHbIN OTOOP Ha NPeanpPUATAN-
n3roTosutene.

Mydta okoHeuHas (MO) npegHasHayeHa AN repMeTUYECKOrO
OKOHL|OBbIBaHWsI YyBCTBUTENBHOTO kKabensi u o0becneyeHus KOHTpons ero
LIeNIOCTHOCTM  (KOPOTKOE 3aMblkaHue, 00pbiB) C LeNbl  WUCKITYEHNS
nonbITOk caboTaxa.

Mydta coeauHutenbHas (MC) npegHasHayeHa AN COEAMHEHWs!
YYBCTBUTENBHOTO Kabensi ¢ COeANHUTENBHBIM KoakcuarbHbIM kabenem B
cnyyae obecneyeHnss 30HbI HEUYBCTBMTENBHOCTK (06X04 30HbI), @ Takke
OnAa HapalnBaHna AnnHbl U PeMOHTa YyBCTBUTENBHOIO kabens.

OneKTpuYeckne  CurHanmbl  ycurmMBaloTcs,  UIbTpylTCcs U
obpabatbiBatoTcds B3 B COOTBETCTBMM € 3anNpOrpPaMMMPOBAHHBIM
anroputMoM. [lpu  BbISIBNEHWM  UCTWHHBIX  COObITMA  (0BHapyxeHWe
HapywwuTens) b3 BblgaeT curHan Tpesoru.

BO wumMeeT repmeTWuHbIi MeTanmnnyeckun  kopnyc (C  rabaputamu
315x230x100 mm), umetowmin knacc 3awmtbl P65, obecneumnsarowmin
(DYHKUMOHMPOBAHME HA OTKPLITOM MPOCTPAHCTBE B TEMMepaTypHOM
AnanasoHe ot -40 go +50 °C, B TOM uMCnie BHE KOXyxa Win Lkada.
BHewuHne anekTpuyeckne coegnHeHus ¢ B3 ocyulecTBRAKTCA uepes
repMOBBO/bI C MOMOLLbI0 BUHTOBLIX COELMHEHNN.

[ns obecneyeHns curHambHOrO W 3alLMTHOrO 3a3emneHust B pomxeH
ObITb COEAMHEH C WHOMBMOYyamNbHbIM WAM TPYMMOBLIM  3a3eMIUTENEM,
“MetoLwmm conpoTueneHne He 6onee 30 Om.

BHyTpu B3 (nog KpbILKOIM) HAXOAATCS SEMEHTbI MHAMKALMM, YNPaBNEHUS
M KOMMyTauuu, obecneunBatoLLMe KOHTpONb paboTocmocobHOCTU K
HaCTPOMKY U3aenus.

MY obecneunBaeT oNTUManbHY HACTPOWKy Wu3genus no  9-n
napametpam (cM. n.3.2. Hactoswero P3) noa KOHKPETHbIA BMA
Brokupyemoro 3arpaxaerus. Ha Bpems HacTpoiku OH nogkntoyaetcs k b3

www.trezorrussia.ru 6
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14.6.

MOCPEACTBOM COEAMHUTENBHOTO kabens annHoi 0,8 M, okaHuMBaroLLerocs
15-LUTbIPbKOBBLIM Pa3beMOM.

MY wmeeT nnactMaccoBbli kopnyc (C rabapuTHbiMM  pa3vmepamu
145x80x40 mMm), umetowmit knacc 3awmtbl IPS5.MY npegHasHayeH ans
paboTbl B TemnepaTtypHoM auanasoHe ot -20 go +60 °C B niobyto norogy,
VICKIHoYast Bbinagaemble OCaaku.

Beog napametpos anroputma obpabotku wHdopmaumm B B3I
ocywectensetrca ¢ 1Y nocpegctsoM 9-M  KHOMOYHOW  KnaBuaTypel
(vHTepdpenic  RS-232). KoHTpomb 3a  BBEAEHHbIMW  MapameTpamu
OCYLLECTBMNSETCA € MOMOWbBK  2-X  CTPOMHOTO  12-CEerMEHTHOro
Xugkokpuctannmyeckoro (XKK) nhamkatopa.

MY nmeeT uHAMBMOYanbHbIA W3MeHseMbIn 12-paspsgHeid PIN — kog,
paspeLuarLmit paboTy TOMbKO aBTOPU3MPOBAHHOMY MOMb30BATENH).

CurHan TpeBoru no kabenio CB3W mogaetcs Ha cuctemy cbopa w
obpabotkm uHopmauyum (CCOW), oTkyoa Ha um3genue noctynaet
HanpsykeHWe NUTaHUSt MOCTOSHHOTO Toka. Kabenb cBS3W JOMmKeH ObiTh
3KpaHMPOBaHHLIM BO W30EXaHWe AOMOMHUTENbHLIX SMEKTPOMArHUTHBIX
HaBOAOK.

1.5. CpepcTBa U3MepeHUs, UHCTPYMEHT U NPUHALTEKHOCTH

1.5.1.

1.5.2

B u3menuu He NpUMEHSOTCS chewluanbHble CPeacTa M3MEepPeHus.
KoHTporb, HacTpoika M perynupoBaHue M3genust npowusBOAUTCS Mpu
MOMOLLM OPraHoB MHAMKALMW W YNpaBnEeHMs, PacrioNoXeHHbIX Ha nnaTe
B3, a Takxe Y.

Mpn MOHTaXe U TEXHUYECKOM ODCNYXMBaHUN W3AENNS MCMONb3YHTCS
06LLeynoTpebuMblE  MOHTaXKHbIE WHCTPYMEHTbI  (Kycauku, naccaTuxu,
OTBEPTKA) M M3MEPUTENbHBIE NPUBOpPBLI (MYNbTUMETP, METAOMMET).

1.6. MapkupoBKa 1 nnomMoupoBaHue

1.6.1.

1.6.2.

MapKMpOBKa Tapbl BbINONHAETCA CBEPXY U Ha OOKOBbIX CTEHKAX.

MapkupoBka 53 n MY BbINOMHAETCS Ha WWNbAMKAX, YCTAHOBIEHHBIX Ha
koprycax. [pn MapKupoBKe HaHOCUTCA 0BO3HaYeHe U3AEeNNs, ero HomMep
W rof n3roToBsrieHns.

B m3genum nnombrupoBaHuMio MacTUKOM, 3an1Ton B Yalleyky, Noanexar
B3 1 MY. Yaweuykn ycTaHaBNMBaOTCA Ha BUHTAX, 3aTAMMBALOLWMX 3kpaH b3
1 3a0HIOK0 KpbILLKY 1Y,

Broku nnombupytotcs nnomb6amn OTK npesnpusiTUs-M3roToBuTENS.
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1.7. YnakoBka

1.7.1.

1.7.2.

Tapa w3penus U3roTaBnMBaeTCs M3 KapTOHa B BWAE MPSMOYTOMbHBIX
KOpPOGOK.

B kopobku ynakoBbiatoTcs B3 ¢ komnnektom Myt u Y.

1.8. OnwucaHune u paboTa COCTaBHbIX YacTei usgenms

1.8.1.

1.8.2.

Onucanue n paboTa kabenbHOro YyBCTBUTENBHOMO SNEMEHTa.

KoHctpyktBHo K43  coctouT M3 BMOpOWYBCTBUTENBHOMO — Kabens,
3aKpenmneHHoro  ompegeneHHeiMm  obpasom Ha C3. OpuH  KoHew,
UyBCTBUTENLHOMO Kabens OKOHUOBbIBaeTcs B repmeTtyHoil MO, utobbl
obecneunTb KOHTPOMb LenoctHoct KY3. [pyroi KoHeL, 4yBCTBUTENBHOIO
kabens rnubo HenocpeAcTBEHHO npucoeamHsieTcs Kk B3, nmbo
nocpeacTBoM npomexyTouHon MC, utoBbl 0BecneunTb coeauHeHue C
BOMOMHUTENbHBIM  (HEYYBCTBUTENbHBIM)  COEOMHMTENbBHBIM  kabenem
anvHon po 10 m. [lononHuTenbHbl kabenb ucnonb3yetcs B cryyae
pasvelwennss B3 BHe 3arpaxgeHus, a Takke B Cnyyae obxoga
BblENEHHbIX 30H HEWYBCTBUTENBHOCTM (HAaNpUMep, BOPOTa, KannTku).

ONEKTPUYECKOE N MEXaHNYECKOE COEAMHEHNE (MO BUHT) YyBCTBUTENBHOTO
kabens BbiNonHsaeTCs BHYTPKM B3 Ha nnate B konogkax «X1» n «X2» ans
KaXXgoro KaHana. BHyTpeHHVIe NPOBOAHUKM 3a4MLL@lTCA OT m3onauum u
CKpyuMBaKOTCH Mexgy coboii, BCTaBNATCS B OTBepcTME KOHTakTa «IN»
KONMOAKA W 3aXMMAKTCS BUHTOM. OKpaHHbIA [OPEHaXHbIA NPOBOAHMK
UyBCTBUTENbBHOO Kabens crubaeTca nomonam, BCTABMNSETCS B OTBEPCTUE
KoHTakTa «OB» KONoAKM W 3aKUMaEeTCs BUHTOM.

Cnocob moHTaxa KYO Ha curHanmu3aLMOHHOM 3arpaxaeHun W3NOoKeH B
M.

Hapywurenb, NpeofoneBatoLLmii 3arpaxaeHne TeM Unn MHbIM crnocobom,
BbI3biBAaeT ero Bubpauuu, KOTopble NPUBOLAT K BUOpaunsM XeCTko
CBSI3aHHOrO C HUM YyBCTBUTENbHOrO kabens. bnaropgaps TpuboaddexTy,
9T0 Bbi3blBaeT 00pa3oBaHME MOME3HbIX CUrHAMoOB — CBOOOAHbBIX
ANEKTPUYECKNX 3aps0B - Ha 00Kagkax pacnpenenieHHoro KOHAEHeaTopa,
06pa30BaHHOro, C OAHON CTOPOHbI, BHYTPEHHUMM NPOBOAHUKAMM, C OPYroN
CTOPOHbI, 3KpaHOM kabens. W3meHeHus 3apspga B KOHTPONMpyemon
ANEKTPUYECKON Lienn (BHYTPEHHWE MPOBOAHWKM — 3KPaH) NpUBOAAT K
MOSIBIIEHNIO NEPEMEHHOrO 3nekTpuyeckoro Toka (nopsaka 10-12A), koTopsii
peructpupyetcs B b3.

Onucanue n pabota 6roka 3aNeKTPOHHOTO.

KoHcTpykTBHO B3 BLINOMHEH B repMETUYHOM KOPMyCe, COCTOSILLEM M3
[BYX YacTen: OCHOBaHMS 1 KpbILKK (puc. 2.2.). Kpblllka noBopaumMBaeTcs
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OTHOCUTEMNbHO OCHOBaHWA Ha ABYX METNAX; MAOTHOE MpuUneraHue K
OCHOBaHWO 1 repMeTU3aLyns BHYTpeHHero obbema B3 obecneunsaetcs ¢
MOMOLLbIO  YNNOTHUTENBHOW NPOKNAAKA, PacnonoXeHHOM Ha OCHOBaHMU.
Kpbiluka dmkcupyeTest K OCHOBaHWIO MYTEM BKpy4MBaHus 4x BuHTOB (M8) B
KpenexHble 0TBEPCTUS Kopryca.

BHyTpu koprnyca Ha OCHOBaHUM PacnonoXeHbl 6 METaNMYECKUX HansbIBOB
C BHyTpeHHen pesbbon (M3), K HAM  KpenuTcs nnaTta aHanoroBow
obpabotkm (nnata AO) B3O pasmepom 250x142 mm, k 4 w3 11
MeTanM4ecknx HanmnblBOB HAa BHYTPEHHUX CTEHKAX OCHOBaHMS KpenuTcs
nnata yndposor obpabotku (nnata LiO) B3 pasmepom 210x145. Mosepx
nnatel UO Ha 4-x BWHTax 3akpenneH MeTaniMyeckuii  3KpaH,
obecneumBatoLLMin 3aLMTY SNEKTPOHHBIX KOMNOHeHTOB B3. B ocHoBaHwme k
BHELLUHMM CTEeHKaMm KpenaTtca 4 KpOHI.IJTeVIHa, npegHasHavYeHHble OnAa
ycTaHoBku B3.

B HuxXHeNn 4acT OCHOBaHMS PAcMofoXeHbl 3 NNacTUKOBbIX repMOBBOAA
(kmacc 3awwmTbl IP68) ons BBOAA YyBCTBUTENBHOTO Kabens (neBblid u
LieHTpanbHbIn) 1 kabens cesau ¢ CCOW (npaBblit) BHELUHAM LWaMETPOM OT
8 0o 14 mm, a Takke BuHTOBas (M6) Knemma BHELIHEro 3asemrieHus,
BbIxoAslas Hapyxy 6noka, C nomollblo KkoTopoil obecneunBaetcs
ranbBaHWYECKMIA KOHTAKT BCE METanMYeckon Macchl kopryca. V3HyTpm k
Hel BUHTOM NOACOEANHSIOTCS NPOBOAA, UAYLLME C:

1) wuHbl «O By nnatbl SNeKTPOHHOM;

2) wuHbl 3asemneHns «FG» yana rpo3osaluMThl Kabens cBsaw,
PacronoXeHHOro Ha NnaTe ANeKTPOHHON.

CHapyu K KrieMMe BHELLHErO 3a3eMIeHns NPUCOEAUHSAETCS (C MOMOLLbH
BCTPOEHHOrO BWHTA) NPOBOA 3a3eMnuTENs, 06ecneymBatoLLero nokansHoe
CUrHanbHoe 1 oxpaHHoe 3a3emMneHne b3 BenuunHom He Bonee 30 Om.

Ve
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PucyHok 2.2. Brok anekTpoHHbIN.
1 - uHavkatop TpeBora kaHan 1 7 - K93 kaHan 1
2 - nHamkaTop HemcnpaBHOCTb kaHan 1 8 - K43 kanan 2
3 - nHpukatop TpeBora kaHan 2 9 - kabenb cBsA3M 1 NuTaHns b3
4 - yHankaTop HemcnpaBHOCTb kaHan 2 10 - TeCT KHOMKa
5 - pasbém 1Y kanan 1 11 - gaT4mK BCKPbITUA Kopnyca b3
6 - pasbém Y kaHan 2 12 - knemMma 3a3eMneHus

www.trezorrussia.ru 1"



L/ Y
=

— —_

TREZOR-V 02. PykoBoACTBO N0 3KCrnyaTaLmm BOCTOK - CNEUWAALHBIE CUCTEMBI TREZOR-V 02. PykoBoaCTBO N0 3KCnnyaravum BOCTOK - CNEUWAALHBIE CUCTEMBI

B HwkHeW uvacTM nnatbl  AnEKTPOHHOW  (BONM3M  repmoOBBOLOB) Ta6nuua 2.1. CurHanbi Ha Konogke «X3» B3

pacnonoxeHbl (puc. 2.2.):
KoHTaktbl | Llenb | HazHayeHue curHanos

a) MexaHWYecKuin KOHTaKTHbIM AaTumk  BCkpbiTUS «TAMPERD,

MPEAHA3HAteHHbIN I KOHTPONA  HECAHKLMOHUPOBAHHOTO LLInHa 3a3eMrIeHus y3na rpo303alLThl, HeoBXoAMMast B Cryyae
BCKpbITUS BI; 1 FG NOAKMIOYEHUS BHELLHErO 3a3emnuTens no kabenio cessm ¢ CCOU

b) BuHTOBbIe  coemuHuTenbHble  komogkn  «X1»,  «X2» - :
npegHasHaveHHas  [ans MPUCOEOMHEHNS  BHYTPEHHUX 2 3 MepBbii HOPMaMbHO 3aMKHYTbIA KOHTAKT BbIXOGHOTO pene nepsoro
npoBoaHKKoB (knemma «In1x», «In2») n akpaHa (knemma «OB1», kaHana

«0B2») yyBcTBUTENbHOMO Kabens (cm. puc. 2.2.1); R .
)4y (cm.p ) Bropoit HopmarbHO 3aMKHYTBIM KOHTaKT BbIXOLHOMO perne MepBoro

C) BWHTOBas COeAMHUTENbHas konmogka «X3», npedHasHayeHHas 3 kaHana

ana  nogkniyYeHna  nNUTaHua  u3genua:  NONOXUTEnbHOro
noteHumMana « +E» u oTpuuatenbHoro noteHuuana « -E», Hopmaano 38MKHyTbIIZ (an 38KprTOI71 KpbILLKe Kopnyca) KOHTaKT
nogkntoveHns kabens cesisu ¢ CCOW. Ha KoHTaKTbl KOMoOKH [aT4ynKka BCKPbITUA, MOAKIOYEHHbIN nocne,qosaTeanocuenb}o4

«X3» BblBeAEHb! CUrHarbl, NpuBeaeHHble B Tabn. 2.1.

MepBbiit HOPMaNbHO 3aMKHYTbIN KOHTAKT BbIXOAHOIO pene BTOpOro

5 6
TREZOR-V02 Karana
X1 | 6 7 BTopoit HopMarbHO 3aMKHYThIN KOHTaKT BbIXOAHOTO pene BTOPoro
Leno | Koxm : kaHana
IN 1 yybcmbumensHbil kadens
0 | 2 KaHan 1 B BepxHew YacTu nnatbl SMEKTPOHHON PacnonoxXeHs! (puc. 2.2.):
= uEanZ o a) poseTkn pasbemoB «X4», «X5» «Control panel» pans
N 1 qyBcmBumensHLd Kadens noaKMioYeHns nynbta ynpasnenus (1Y) 4N HacTpouku W
- npoBepku paboToCNOCOBHOCTY U3nenus;
0 [ 2 KaHan 2
L X3 b) Tect-kHonka «TEST» («TECT») gns pyyHOW nopaun CurHana
- [ Uens |Kowm KOHTpONS NpoBepku paboTocnocobHOCTU U3aenus;
> FG |1 c) cBetoguodbl «Tpesora» - «Alarm», obecneunBatoie
— buixod pene 1 3 [ 2 K NPUEMHO-KOHMPOALHOMY kpaTkospemeHHylo (0,5 c) cBeToBYlo MHAVKaLMIO (KpacHbIA UBeT)
' :. L | 3 nouSonu CCOM 3HauuMblX  cobbITA  (MpeBbllweHne nopora), W Bonee
damyuk Bckpemua—_— 5 | 4 | PHOGAY [ONroBpeMeHHyto (1-5 C) CBETOBYK MHAMKALMIO BbIXOAHOIO
beixod pene 2| T 16 ACMOYHUK NUMaHUs cUrHana Tpeeory;
~ ZF g 0B | d) cBetogmombl «HeucnpaBHOCTEY — 0GecneumBatoLLMe CBETOBYH
£ 8 I 115785 B WHOMKaUMIo (3eneHoro LUBeTa) npu HeucnpaBHocTM KYO w
: - — CHVWXXEHUM HAMpSXKEHUS MUTAHUS (NOCTOSIHHO, [0 YCTpaHeHus
MPUYUHBI).
Pucytok 2.2.1. Cxema noaknioveHus Ha nnate oanektpoHHom B3  pacnonoxeHbl Pagvo3neKTPOHHbIE

KOMMOHEHTbI W y3nbl, hopMupyloLne TpakT 0BpaboTku aneKkTpuYeckmx
curHanos, noctynatwoLumx ¢ K40.

Curdan B Buae wW3MeHeHWst 3apsiga C Bbixoga KUY noctynaer B
ManoWyMsLMA 3apsaoBbIA  yCUNUTENb, B KOTOPOM Npeobpasyetcss B
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TREZOR-V 02. PykoBoACTBO N0 3KCnyataLmmn

Ve
=

BOLTOK - cCNEUMANABHBIE CUCTEMBI

CUTHan HanpshKeHMs!, BEMUYNHA KOTOPOrO HE 3aBMCUT OT AJHbI (EMKOCTH)
UyBCTBUTENBHOMO Kabens. B cregylolmx kackagax Tpakta curHan
ycunueaeTes (KO3(hUUMEHT YCUNeHust perynupyetcs) U unbTpyeTcs.
[OuanasoH  peructpupyembix yactor  0,2...8 Ty obecneumsaer
MaKC/ManbHoe COOTHOLLIEHWe curHan/wym (curHan/nomexa). 3atem curHan
npoxoaut 4epes puNbTp C nepecTpauBaemoi  (perynupyemonm)
aMNMMTYQHO-4aCcTOTHOM  xapakTepucTukon  (AYX) w  noctynaetT Ha
BbinpsMuTens. C Bbixoda BbINPSMUTENS [BE COCTaBAAKLLME CUTHana
(MrHOBEHHOE W CpEAHEBbLINPSMIEHHOE 3HAYEHWE) NOCTYNaKT Ha BXOA
MOPOroBOr0  YCTPOWCTBA, rO€ MPOMCXOAMT WX  OUCKPMMWHALMSA Mo
amMnAuUTyae OTHOCUTENBHO NOpOra, KOTOpPbIA PerynmpyeTcs.

Amnynbcbl € BbIXOAa MOPOrOBOTO YCTPOWCTBA MOCTYNAKT Ha BXOA
MukpokoHTpornnepa (MK), ocyLecTBRsLLEro UX AUCKPUMUHALIMKD NO:

e [ANWUTENbHOCTY;
e CKBaXHOCTM (nayse);
®  KONMYECTBY (CYeTy) B onpesesieHHOM BPEMEHHOM OKHE.

Anroputm 06paboTku  MHGOpPMALWK, 3aLUUTLIA B SHEPrOHE3aBMCUMYIO
namate MK, no3BonsieT ¢ BbICOKOW JOCTOBEPHOCTHIO AMCKPUMUHUPOBATH
MOME3HbIE CUrHambI, CBA3AHHbIE C CODLITVEM BTOPXEHWS HApYyLWINTENs, OT
BCAKOTO pofda MOMeX, Bbl3biBAEMbIX MPUPOLHBIMA W MPOMBILLIIEHHBIMM
thaktopamu. NapameTpbl anroputMa 06paboTkn MHopMaLMK 3agakTes C
nomoLpio MY, npucoeamHsemoro k 63 yepes pasbem «X4» ans nepeoro
kaHana u «X5» 4ns BTOPOro kaHana Ha BpeMs HacTpOiikv uagenus (0bmeH
uHopmaLmeir no uutepdeicy RS-232).

Ecnn mukpokoHTponnep maeHTuduumpyeT cobbiTe, Kak BTOPXKEHWe, TO
BbIAAETCA CUrHanm TPEBOrW B BUAE Pa3MblKaHUS KOHTAKTOB BbIXOHOIO
pene «3», «4» 1 «6», «7» AN KAXOOro KaHana COOTBETCTBEHHO HA BpEMS
1...5 ¢ (perynupyetcs). pu atom mHamkatopsl «ALARM» 3aropatotcs
KpaCHbIM CBEYEHUEM.

KpatkoBpemeHHoe (0,5 ¢) CBeYEeHMe TeX Xe MHANKATOPOB CUTHANM3MpYeT O
nosiBneHun Ha Bxoge MK mmnynbca, T.e. CBUOETENbCTBYET O HanMumu
3Ha4ynMmMoro cobbiTns Bo3aencTemus Ha C3 nmbo BO3AENCTBUM NOMEXM.

Mpwn Haxatm kHonkn «TEST», pacnonoxeHHON B BEpXHEN yacTu nnathbl
anekTpoHHon, MK WHUUMMpYeT cneumanbHbId CurHanm, nocTynaroLmin Ha
Bxoa B3, W KOHTpONMpyeT ero HopmarbHOE MPOXOXAEHUE Yepes Bech
TpakT. B atom cnyyae MK BbigaeT curHan TpeBoru, CBUAETENbCTBYIOLMA O
paboTocnocobHOCTM u3genus. B npoTMBHOM Cryyae, ecnu B TpakTe unv B
MK npou3owwno HapyleHue unu cOoil, curHam TPEBOTM He BblZaeTcsi, YTo
CBMAETENBCTBYET 0 HEPaboTOCNOCOBHOCTM U3Lenus.
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1.8.3.

CBeToanoaHble MHAMKATOPbl HEWCMPABHOCTYM M3AENNS, €CAM OHU TOpST,
cBugeTenbcTByeT Jmbo o HeucnpasHocT B KU (obpbiB, kopoTkoe
3aMbIKaHKE), MO0 O CHVKEHWUM HAMPSKEHUS MUTAHUS HUKE JOMYCTUMOTO
(11,5 B noctosiHHOro Toka). lMocrne ycTpaHeHUs NpUYMHbI HEUCNPaBHOCTY
CBETOAMO/ racHeT.

Bonee BbICOKOE HanmpsikeHWe nWUTaHUsA, 4YeM JonycTumble 28,5 B
MOCTOSIHHOTO TOKa, He BbIBOAWT M3 CTPOS U3LENue, HO MOXET BbIBECTU U3
CTPOS! UCTOYHMK NUTaHUS, MOCKOMbKY B 3TOM Cryyae no nuTatoLemy Bxogy
ugenus («+E», «-E») oOpasyeTcs KOpOTKO3aMKHyTasi 3aliMTHas Lenb
conpotusneHrem ot 5 go 30 Om. Llenb nuTaHns uMeeT ranbBaHUYeckyto
pasBsi3Ky C N3AENeEM.

BbixogHoe pene TpeBOrM M3AENUS HaXOAWTCH «MOL TOKOM», MO3TOMY
OTKMIOYEHWE HaNPSXKEHUS NUTaHWS NPUBOAMT K Bbldave CuUrHana TPeBoru,
T.6. Pa3MblKaH1IO0 KOHTAKTOB «3», «4» 1 «6», «7» Konoaku «X3».

C LUenbi 3allnTbl SNEKTPOHHbIX KOMMOHEHTOB NnaTbl OT MeXaHW4eCKnX
nospex(,quMM OHM 3alluLleHbl MeTannmMyeckuMm 3KpaHoM, 3akpenneHHbIM
Ha nnate C NOMOLLbO BMHTOB. OouH BUHT 9KpaHa I'II'IOM6MpyeTCF|, €ro
BCKpbITWE B TE4EHNE FapaHTMIﬁHOFO CpOKa He JonyckaeTtcd.

Onucanme n pabota nynbTa ynpaBneHus.

Y npegHasHaveH Ans ONTUMarnbHOW HACTPOMKM WM3LENUst Ha MecTe ero
MPUMEHEHNS C LieNblo 0becneyeHnss MakCUManbHOM CUrHanM3aLMoHHOM
HAEXKHOCTM — BbICOKOW BEPOSTHOCTW ODHApYXEHWS HapyLwnTens,
npeoponesatowero C3, 1 BbICOKOW cpeaHelt HapaboTkM Ha NOXHYH
Tpesory. BHewwHuii Bug MY nokasaH Ha puc. 2.3.

MY nogknioyaetca Kk B3 ¢ nomowpio coeanHuTENbHOTO  Kabens,
3aKkaHumBaroLlerocs 15 -WTbIpbKoBLIM pasbemoM. 1Y 3anuTbiBaetcs oT b3
(+ 5 B nocrosHHoro Toka) u notpebnser He Gonmee 80 MBT. MY
NOACOeAMHSETCA U OTCOeanHsEeTCS OT B3 Kak npu BKMIOYEHHOM, TaK M
OTKIO4EHHOM nuTaHumn uagenus. MY noctpoex Ha 6ase MK, ynpaBnsiemoro
¢ knasuatypbl. XK-HaMKaTOp OTpaxaeT Tekyliee COCTOsiHME anropuTMa
00paboTkn WHopMaumn B BMAE MHOMOQYHKLMOHAMNBHOTO CUCTEMHOIO
MEHI0, MMEIOLLEr0 HECKONbKO YpOBHEN. MocneaHWn ypoBeHb MEHI, Kak
npaBuno, CBA3aH C TEKYLUMM KOHKPETHbIM YMUCFIOBbIM  3HAYEHWEM
anroputma. KoOHTponb CurHanoB W ynpasnsiowpe Bo3gencteus Ha B3
Takke oTpaxarotcs Ha XKK-uHamkaTope.

www.trezorrussia.ru
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ny

Knasuatypa

KK nHaumkaTop

Pasbém (15 LWTbIPbKOBBIN)

©
==

IS A

Kabenb coeanHUTENbHBII.

Puc. 2.3. BHewHwit BUA nynbTa ynpaBneHus (BUA Ha NMLEBYIO NaHenb)

Pabota MY ocHoBaHa Ha MepeMeLLeHUM Mo CUCTEMHOMY MEHIO, BbBopy
HeobXoaMMbIX MapaMeTpoB anropuTMa W BBELEHWMIO YMCMOBbIX 3HAYEHWUN
W3 npunaralowerocs cnucka B COOTBETCTBMW C peKOMeHZaLusmMu no
HaCTPOIiKe N3aenus (CM. HuxXe).

Kopnyc MY coctouT 13 [ByXx MnacTMaccoBbix NaHenemn (mepegHss 1
3a[HsI5), CTAHYTBIX Mexay cobon 4-s BuHTamn. OfuH BUHT nnomobupyeTcs,
€r0 BCKpbITWE B TEYEHWE rapaHTUMHOrO Cpoka He gonyckaetcs. Kopnyc
obecneumBaeT nbinebpbI3rosalyyLieHHOCTs M0 knaccy 3awmTel IP55.
Pabota 1Y B wWTaTHOM pexume [OOMYCKAaeTCs B  TemnepaTypHOM
ananasoHe -20 °C...+60 °C.

B BepxHem YyacTu nuLEeBOI NaHenu kopnyca UMeeTcs NPSIMOYrofibHOe OKHO
B KOTOpOM pasMelleH 12-u cermeHTHbIn 3kpaH KK wHAukaTtopa,
no3BonsioLMin oTobpaxaTb BCe komaHabl, noctynatowwme ¢ MY Ha B3, u
3HauYeHus1 curHanoB B TpakTe obpabotkm B3. B HkHen yactu nuueBon
MaHenM npukneeHa 9-W KHOMOYHAs KrnaBuaTypa, C MOMOLLbKO KOTOPOW
OCYLLIECTBNSETCA BBOA KOMaHL YNpaBeHus.

Knonkn «F1», «F2» u «F3» npegHasHayeHbl gns Beoga PIN-koga,
paspeLuarLlero perynuMpoBaHue napamMeTpoB anroputma 0bpaboTku
unenus.

KHonka «ENTER» npepgHasHaveHa Ans noaTBepxAeHWs KoMaHobl BBOAA
3HayeHus napameTpa.

KHonka «ESC» npegHasHayeHa [Ons OTMEHbl KOMaHbl BBO#A WM
nepexofa Ha apyrylo YHKLMI UIK YPOBEHb MEHIO.

KHOMKM «<—», «1», «—», «|» NpeaHasHadyeHbl AnA nepemeleHns no
MEHIO 11 BbIGOPY HYXHOrO 3HaYeHNsi napameTpa anropuTma.

Mocne BknoyveHuss nutanus Ha (1Y nosensetcs Hapgnuce «WELCOME
TREZOR-V!», cBugetenscTBytowass o pabotocnocobHoctn MY u
LenocTHocTn kabens cesau. Yepes 3..4 ¢ mocne 9TOro, ¢ MOMEHTa
ycTaHoBneHust cBsisu ¢ B3, Ha akpaHe XK-uHaonkatopa nosBnsieTcs
Hagmuce «BBEOWTE PIN», cBugetenbcTBylOWas 0 TOM, 4TO MO
uHTepdpency RS-232 BoccTaHOBNEHa €BSA3b MUKPOKOHTponnepa [MY u
MukpokoHTponnepa B3. Mocne BBeaeHus koppektHoro PIN-kopa (1...12
3HaKOB) NMoMnb3oBaTeNb NONafaeT B CUCTEMHOE MeHI0: 1Y roToB k paboTe —
MpOrpaMMMpOBaHMNI0 U3OENNS 1 NPOBEPKU €r0 paboToCNOCOBHOCTY.

Haxogscb B CMCTEMHOM MEHIO, MOMb30BaTENlb MMEET BO3MOXHOCTb
usmeHuts  PIN-kog no cBoemy ycmoTpeHuto. Kog  XxpaHutcs B
3HeproHesasucyumoit namatn MK B3.

Mpumeyarue. 1) B cnyyae ytepu PIN-kopga crnegyetr obpatwtbes Ha
npeanpuaTne-n3rotoBuTenb.

2) OgwH MY MOXHO Mcnonb3oBaTh Ans HacTPomky noboro konnyecTsa b3.

3) Ecnm nocne nogcoeauHenust MY k B3 Ha XK-uHoukatope BMECTO
Hagnucn  «BBEOWTE PIN» nosinsetcs Hagnuce «HET CBA3W», 1O
cnepyet oTkmounTb 1Y 1 cHoBa noaknoumnTh k 53 vepes 10...20 . Ecnn n
npu MOBTOpEHWM (MOBTOpUTbL He Bonee 3 pas) He JOnyckaeTcs BXOA B
CUCTEMHOE MeHI0, To 1Y HepaboTocnocobeH 1 NOANEXMT 3amMeHe.

2. Wcnonb3oBaHue nNo Ha3HaA4YeHUo

MoaroToBKa M3Aenus K UCNONb3OBaHUI
2.1.1.  Mepbl 6e30MacHOCTV Npu NOLATOTOBKE U3AENMS K dKCnyaTaLum

2.1.1.1. Tpn BbINOnHeHMM paboT C M3henMeM Ha MecTe 3KChyaTauuu
JOMKHbI  cobniogatbCst  AEACTBYKOWME  MpaBWNa  TEXHMKN
Be3onacHOCTW Npy 3KCTnyaTauuy ANeKTPOYCTaHOBOK HaNPSHKEHNEM
go 1000 B.

21.1.2. Tlpn noAroToBKe M3AENUA K WCMOMb30BAHMIO MO  HA3HAUYEHWHO
3AMNPELLAETCA:

e  npoBOAUTbL Kakue-nubo pabotbl Ha C3, ¢ K43, B3 un [1Y,
COEAMHUTENbHBIMM  kabensmMn BO Bpemst Tpo3bl Unn  eé
npubnMKeHUN;

e MOAKMIOYAaTb  M3OeNWe K UCTOMHWKY  SNEKTPOMUTaHMS
HanpsxeHuem 6onee 28,5 B nocTosHHOMO TOKa;
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e [loaknioYaTb  u3genne K UCTOMHWUKY  SNEeKTpOonuTaHus
NepemMeHHOro Toka.

2.1.1.3. Tpoknagky v pasaensiBaHue kabenen, a Takxe NOACOEOMHEHNE UX
k B3O Heobxomumo npou3BOAUTL TOMBKO MPU  OTKIHOYEHHOM
HaNPSHKEHWUN NUTaHMS.

21.2.  Tpasuna v nopsgok NOATOTOBKW U3AENus K MCNONb30BaHWIO

2.1.2.1. TlpoBecTu BHELIHWI OCMOTP MecTa ycTaHoBku C3 1 ybeauTses, Uto
MecTo ygosneTBopsieT Tpebosanuam n.1.2.4., 1.2.5. Hactosiero
P3. Tawm, rge Heobxogumo - BbipyOUTb WNM OTNMMUTL BETBM
[EepeBbeB M KPYNHOro KycTapHuka, kacatowmecs C3.

2.1.2.2. BbiHyTb u3 ynakoBku B3 u TY. Mpon3BecTn BHELWHWUI A OCMOTP,
ybeauTbea B Hanuummn nnomb OTK npeanpuaTus-usrotosutens.

2.1.2.3. TMposectn MmoHTax B3 u KY3 Ha C3 cormacHo MeToamku,
n3noxeHHon B M. B3 3azemnutb. Mogkntoumnts MY k B3.

2.1.24. Togkmounte B3 k wmcTouHMKy HanmpsxkeHuss 11,5 — 285 B
MOCTOSHHOTO Toka. [lpy  3TOM  CBETOAMOAHbIE  MHAWKATOPbI
«TpeBora» 1 «HencnpaBHOCTbY (pUC. 2.2.) MOTYT 3aCBETUTLCS Ha
HenpogomxuTensHoe Bpems. OKOHYaHWe CBeYEHUs MHAMKATOPOB Mo
npowecTBun 40 ¢ C MOMEHTa nogayu nuTaHus OydeT KOCBEHHO
CBMOETENbCTBOBATb O MPaBUMBLHOCTN MOHTaxa KY3 u rotoBHOCTH
U3genus K NpoBepke ero (hyHKLMOHNPOBaH.

Ecrm uHgukatopel «HencnpaBHocTbY (puc. 2.2.) 3a 3TO BpeMs He
MoracHyT, TO 3TO CBUAETENLCTBYET O HencnpasHocT KYO. Mouck 1
YCTPaHEHMe HENCTPaBHOCTM MPOW3BOAWTCS B COOTBETCTBUM C
pasgenom 4.3 HacTosLero P3.

2.1.25. W3vepeHue CONPOTUBMEHUS UMM  HAMpsXKEHUS B WU3Lenuu
KOHTPONMpOBaTb KOMOMHWpOBaHHbIM Npubopom  moboro  Tuna,
Hanpumep, U poBbIM MynbTUMETPOM (M. 1.5.2.).

2.2. WUcnonbzoBaHue uspenus
2.21.  TlepBUYHbIN KOHTpONb paboTocnocobHOCTY 13genus

2.2.1.1. CwmoHTtupoBath wu3genmme cormacHo WM, nogkmouMeB npoBoaa
nutalna n KY3. lposoda, no kotopbim ¢ w3genus Ha CCOWU
MocTynaeT BbIXOAHOW CUrHam, K KOHTaktam «3», «4» n «6», «7»
konoaku «X3» He noakntoyaTh.

2.2.1.2. TogknounTb K knemmam «3», «4» u «6», «7» MynbTUMETP,
MOCTaBEHHbIN B PEXUM U3MEPEHUS CONPOTUBNEHNS.

2213

2214

22.15.

2.2.16.

2217,

2218

He paHee, yem u4epes 1 MMH nocre nogayn nutaHns Ha b3,
HaxaTb U oTnycTuTb KHOMKy «TEST» Ha nnate B3. Habniogats
kpaTKkoBpeMeHHoe (B WMHTepBane 1...5 C) CBeueHWe CBETOAMOLOB
«TpeBora». C nomoLpl0 MyrnbTUMETPa Y6eauTses B pasMblkaHum
(Ha 31O BpeMS) BbIXOAHbIX KOHTAKTOB «3», «4» U «6», «7» KOromku
«X3» Ha nnate b3 (puc. 2.2.).

KoHTaKTbl CuMTaloTCs 3aMKHYTBIMW, €CIIN COMPOTUBIIEHNE WX Lieny
He npesbiwaet 20 OM, KOHTaKTbl CYMTAKOTCH PA3OMKHYTHIMM, ECIIN
X conpoTuenenne (Lenu) npesbiwaet 1 MOm (Ha nobom npegene
U3MepeHui).

C nomoLbto MynbTUMETPa yOeauTbCs B 3aMblKaHUM BbIXOOHbIX
KOHTaKTOB «4» 1 «5» konogku «X3» Ha nnate b3 npu HaxaTum (8o
Lenyka) Ha fatuuk BekpbiTus B3 « TAMPERD.

OtcoeauHuts OT konogku «X1» 1 «X2» nobOA OKOHEYHbIN
MPOBOMHMK YYBCTBUTENbHOMO kabens (LEeHTpanbHbIi Unu 3KpaH).
Habniogatb HenpepbIBHOE cBeYeHue CBETOAMO0B
«HeucnpaBHocTb». C nomowlbld MynbTUMETpa ybeauTbcs B
pasMblkaHUW BbIXOOHbIX KOHTAKTOB «3», «4» u «B», «7» KONogku
«X3» (puc. 2.2.).

MogcoeanHnTb 06paTHO NpoBoaHKK K43 1 ybeauTbes B OTCYTCTBUN
CBeYeHMs nHaukaTopa «HeucnpaBHOCTbY 1 3aMbIKaHUM BbIXOOHBIX
KOHTaKTOB «3», «4» 1 «6», «7» konomaku «X3».

3aKopoTUTb MPOBOAHWKOM -MEPEMBIYKOM WIN  METanMYeckum
NpeamMeToM (HanpuMep, NMHLETOM) KOHTaKTbl KONoaKkM «X1», «X2».
Habniogatb HenpepbIBHOE CBeYeHve CBEeTOaMoa0B
«HeucnpaBHocTb». C momowbkd MynbTUMETpa ybeauTbcs B
pa3mblkaHWW BbIXOAHbIX KOHTAKTOB «3», «4» 1 «6», «7» KOnoaku
«X3» (puc. 2.2.).

Y6paTb NepemMbl4Ky U y6e,D,V|TbCﬂ B OTCYTCTBMM CBEYEHUA
WHANKaTopOB ((HeVICI'IpaBHOCTb» M 3aMblKaHUN  BbIXOOHbIX
KOHTAKTOB «3», «4» 1 «6», «7» Komogku «X3».

Mepesectn nepekniovatens «MATAHUE» B nonoxenune BbIKI. C
NOMOLLBKD  MyNbTUMETPA yGGD,VITbCﬂ B Pa3MblkaHMM BbIXOAHbIX
KOHTaKTOB «3», «4» 1 «B», «7» konogku «X3» (puc. 2.2.).

MNepesectn nepeknovatens «MATAHWE» B nonoxenue BKIL.
Uepes 40 c ybeauTbCs B 3aMKHYTOM COCTOSHUM BbIXOAHBIX
KOHTaKTOB «3», «4» 1 «6», «7» konomaku «X3».

2.2.2.  OnucaHue nynbTa ynpaeneHus
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2.2.2.1. Tpv nogaye nutaHust Ha B3 u Y npomcxoauT ux coeamHeHe no
uHTepdrency RS-232. Kpome Toro, ¢ 8- KoHTponbHbIX Touek (KT)
nnatel B3 Ha TMY noCTynawT KOHTPONbHbIE CUTHambI, KOTOpble
oundposbiBatotcst AL mukpokoHTponnepa MY. Ha XK-uHgukatop
B COOTBETCTBYIOLUEM pPEXMME Kaxmable 3 C BbIBOLATCA MOLYNM
MaKcUManbHbIX 3Ha4eHui curHanos ¢ KT1...KT8.

OTtcyTeTRYaT
nuTaHue
Hewucnpasen MY

2222. Ha okpaHe KK-uHgukatopa [1Y  nOSIBNSIETCS  MKOHKM
MHOTOYPOBHEBOTO CUCTEMHOTO MEHIO, NPy MOMOLM  KOTOPOro
OCYLLIECTBISIETCA YNpaBlieHe NapameTpamu Nepeoro uim BTOPOro
kaHana B3, npu nogkntoyeHnm 1Y B «X4» NpoucxoauT ynpaenexue
nepBbIM kaHarnom, B «X5» BTOpbIM kaHarnoMm. CTpyKTypHas cxema
BepxHux (1...3) ypoBHei cuctemHoro meHto Y npuBeaeHa Ha puc.
3.1,

1 ypoBeHb: lMocne BKMKOYEHNS NUTAHMS B LUTATHOM PEXVME Yepes
3...4 ¢ Ha XK-nHgukaTope nosensetcs Hagnucs «BBEJUTE PIN».
Ecrm B pabote Y unmn B3 nmeetcs HemcnpaBHOCTb, TO BO3HMKAET
Hagnucs «HET CBA3W», nnn nHankaTtop He 3acBeynBaeTcs.

Obpeie kabens

=
S
[
=
3
&
&
3
5
T

2 yposeHb: Bsop «koppektHoro PIN-koga  ocyulecTBnsieTcs
HaxaTheMm COOTBETCTBYIOLIEA KOMOMHaumM knasuw «F1, «F2y,
«F3» (3aBogckon PIN-kog «F2 F2 F2 F2») u 3atem Haxatuem
(nogTeepxaennem) knasuwu «ENTER». [Tlpu atom Ha XKK-
uHavkatope nosensetcs Hagnucs «MMAPAMETPbI CUTHAINA» n
OCYLLIECTBISIETCA NEPexoq Ha 3-1 (OCHOBHON) YPOBEHL CUCTEMHOIO
MEHIO.

B cnyyae ecnu BBefeHHbII KOS HEKOPPEKTEH, mepexog Ha 3-n
YPOBEHb MEHK) He OCYLIECTBNSETCH, Ha MHOMKATOPE MOSIBNSETCS
nepBoHayanbHas Hagnueb. MonbITk HeoBXoAUMO MOBTOPUTL, MpU
9TOM WX KOMMYECTBO He orpaHnyeHo. ObLiee 4ncrio BO3MOXKHbIX
kombuHaLmii kopa coctaenseT okono 800000.

3 _ypoBeHb: Ha 3TOM, OCHOBHOM YpOBHE CMCTEMHOTO MEHIO
nonb3oBaTenb OCTAeTCs, ABUrasCh OT pa3fiena K paszeny MeHio (no =
Kpyry) ¢ NOMOLLbIO KNaBuLLK «—» (CreBa Hanpaeo, puc. 3.1.), unm
C MOMOLLbIO KNaBuLwK «<«—» (cnpaBa Haneso, puc. 3.1.).Mepexog ¢
3-T0 Ha HWxHMA 4-1 ypoBeHb (B pasgene) OCYLIECTBNSETCS
HaxaTtnem knasuwin «ENTER».

1 YPOBEHbB
2 YPOBEHb
3 YPOBEHbB

lMepexon Ha BepxHU YpoBeHb He npedycmarpusaetcs. [locne
OKOHYaHWs pabotbl 1Y gomkeH BbITb NepeBeaeH Ha 3-i yPoBEHb,
OTKIMIOYEH CoeauHNTENbHBIA kabenb oT B3.

Puc. 3.1. CTpykTypHas cxema BepXHUX YPOBHeW CUCTEMHOTO MeHto MY
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2223

2224,

Ha 3-m ypoBHe npefcTaBneHbl criefylowue 5 pasgenos MeHHo,
COOTBETCTBYIOLLME HAANMCAM Ha aKpaHe KK-uHavkartopa:

«MAPAMETPbl CUIHANA», npegHasHayeH Ans  KOHTpOns
OCHOBHbIX napameTpoB BuGpocurHana ¢ C3 — amnnutygbl 1
TMAaBHOM (PE30HAHCHOW) 4acToTbl, COOTBETCTBYHOLLEH MaKCUMymy
CMeKTpanbHOW  XapaKkTepucTuku B mpegenax — AvanasoHa
PerncTpupyembIix 4acTor.

«KOHTPOJIbHbIE TOYKW», npeoHasHayeH [Ans  OLEHKM
amnnuTyabl curHana B 8-u KOHTPOMbHBIX ToYkax nnathl b3;

«HOBBIW PIN», npenHasHaueH ans namerenmst PIN-koga ponycka
mny;

«TECT», npegHasHaveH ans nogadyu ¢ [1Y curHana KOHTpons
paboTOCNOCOBHOCTM M3Lenus 1 NMPOBEPKE ero MPOXOXAEHUs Yepes
TpakT 0bpabotku b3.

«YCTAHOBKA NMAPAMETPOB», npepgHasHayeH Onsi YCTaHOBKM
napameTpoB anroputMa 06paboTku uHdopmauun b3 (n3genus).

Pasgen «MAPAMETPbl CUMHAINA» npu Haxatiu Knasuium
«ENTER» nepexogut B 3 nogpasgena (4-1 ypoBeHb CUCTEMHOrO
MeHI0): «YpoBeHb», «AMnnuTyaar, «Yacrota». lNepexoq mexay
nogpasgenami OCYLLECTBMISIETCA C MOMOLLBIO KNaBUL «—» UIN
«<—». Nepexon Ha Oonee BbICOKWA YPOBEHb OCYLLECTBMSETCS C
nomowplo knaeuwm «ESC». Ha puc. 3.2. npeacraeneHa
CTpyKkTYpHas cxema pasaena «MTAPAMETPbI CUTHATA».

YposeHb 4

YposeHs 3

ENTER

YpoBeHb 5

Puc. 3.2. CtpyktypHas cxema pa3gena «[TAPAMETPbI CUTHATIA» cucteMHOro MeHo

ny

Mpu Haxatum knasuwm «ENTER» B nogpasgene  MeHwo
OCYLLECTBNSIETCA NEpexos Ha 5-11 ypoBeHb - U3MEPEHUS 1 BBEAEHUS
YNPaBASKLLMX KOMaHA, KOTOPbIE BBOAATCS C MOMOLLBH) KNaBULL «T»
u «|», a Take «<ENTER».

MNogpasgen «YpoBeHb» npegHasHaveH — Ans BblOOpa
BO3pacTalowero  3HaveHuss ypoeHs  (1...9), npu  KOTOpPOM
OCYLLECTBNAETCA  M3MEPEHWe  OCHOBHOM  YacTOTbl  CWrHarna,
COOTBETCTBYIOLLEN MaKCUMyMy CrEKTparbHOW XxapakTepuctuku. B
Lensix YBENMYEHUS TOYHOCTU M3MEPEHU, STOT YPOBEHb [OSMKEH
MPEBbILIATh TUMMYHYIO aMNIUTYay Wyma.

[Ons n3amepeHns TUNMYHOM aMnnMTyAbl LUyMa CRyXWT nogpasgen
«Amnnutypa». C Haxatuem knasuwn «ENTER» HaumHaetcs
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2.2.25.

MpoLECC  M3MEpeHUsl, KOTOPbIA  3aKaH4MBAETCS  MOBTOPHbLIM
HaxaTtnem knaBuwm «ENTER». BbicBeumBaetcs MakcumarnbHoe
3HayYeHmMe curHana (3a aTo Bpems), BbipaeHHoe B MB.

B nompasgene  «YactoTa» u3MepsieTc OCHOBHas YacToTa
KOHTPONMPYEMOTO  CWrHamna,  COOTBETCTBYOWAs  MaKCUMyMy
CMeKTPasbHOI XapaKTepUCTHKM.

W3 paspena «KOHTPOIIbHBIE TOYKWU» npu Haxatv knasuwiu
«ENTER» ocylecTtBnseTcs nepexoq Ha 4-i ypoBeHb CUCTEMHOrO
MeH0 B oauH M3 nogpasgenos: «KT1, KT2» wnmn «KT3, KT4» nnn
«KT5 KT6» unu «KT7 KT8», koTopble COOTBETCTBYHOT KOHTPOMbHbLIM
Toukam B3. lMepexop Mexay nogpasgenamu OCYLIECTBRSETCS C
MOMOLLBIO KNaBuWw «—» U «<—». Mepexoa Ha Gonee BbICOKWN
YPOBEHb MEHI0 OCYLLECTBNSETCS C NOMOLLbIO KnaBuiun «ESCy.

B kaxmom noapashenie B HEMPEpbIBHOM PEXMME  MPOUCXOLNT
“3MepeHme (AUMN-npeobpasoBaHue) HanpshkeHus Ha
COOTBETCTBYIOLLMX KOHTPOJbHbIX TOYKax nnatbl 53, n
nepuogmyeckoe (pas B 3 ¢) 0BHOBNEHME NOKA3aHNIA MaKCUMarbHbIX
3HAYEHMI 3a 3TOT NEPHOA.

Ha puc. 3.3. n3obpaxeHa CTpyKTypHasi Cxema pasgena
«KOHTPOIbHbIE TOYKW», Bknmtovawowas 3 u 4-1 ypoBHW
CUCTEMHOTO MEHIO.

Ypoeehs 3

YpoeeHs 4

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

2228.

ny

3 pasnena «HOBbIW PIN» npu Haxatum knasuwn «ENTER»
OCYLLECTBNSETCA Nepexoq Ha 4- ypoBEHb CUCTEMHOMO MEHI0 — B
nogpasgen «PIN:», roe ocywecTBnseTcs BBOA HOBOrO kofa C
nomoubto knasuw MY: «F1», «F2», «F3». MNocne BeeaeHus go 12
3HaKoB koaa M HaxaTusa knasuwm «ENTER», nosensetca Hagnuch
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«nOBTop:», Tpe6y9| WOEHTUYHOTO MOBTOPEHUA  TOMBbKO 4TO
BBEEHHOro Koda.

Ecrv nBa pasa BeedeH OfMH U TOT XKE KO, TO OH 3an1CbiBaeTCs B
3HeproHe3aBMCUMYto NamsTb B3 1 OAHOBPEMEHHO OCYLLECTBNSAETCS
nepexos Ha OCHOBHOW 3-i ypoeeHb B pasgen «TEST». Ecru
BBeJeHHble 2 pasa Kogbl He COBMAZaloT, TO nepBoHavasbHbIn PIN-
KOO He M3MEHSIeTCs, M OCYLLECTBIAIETCA nepexof Ha 3-M YpoBEHb
MeHio B 3T0T xe pasaen «HOBbIW PIN».

Ha puc. 3.4. nsobpaxeHa CTpykTypHas cxema pasgena «HOBbINU
PIN», Bkntovatowias 3 u 4-i1 ypoBHU CUCTEMHOTO MEHIO.

YpoBeHsb 3 |

— F2,
F3

mypoaenh 4

L=

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

2.2.2.7. Pasgen «TECT»

npeaHasHayeH Ans npoBepky
pabotocnocobHocTM m3genus ¢ nomowbto Y. Tpu Haxatum
knasuwu «ENTER» npoucxogut nepexod Ha 4-i ypoBEHb MEHIO.
MY WHALMMPYET KOHTPONbHbIM curHan B B3, koTopbIi, nponas
Yepes BECb TPAKT, NOCTyNaeT B MUKPOKOHTponnep B3. Ecru curHan
MMeeT COOTBETCTBYIOLLME NapameTpbl, MUKPOKOHTPONNEpP BblaaeT
CUrHan TpeBsoru:

e cBeToauodbl «Tpesora» Ha nnate b3 (puc. 2.2.) 3aropatoTcs
Ha 1..5 C KpaCHbIM CBEYEHNEM;

®  KOHTaKTbl «3», «4» 1 «6», «T» Pa3MbIKAIOTCS Ha 3TO BPEMS.

B MoMeHT BblgausM curHana TpeBorn Ha )KK-VIH,D,VIKaTope
noABNAETCA N OCTaeTCA Haanucb «TpeBora». Ecnu curvan Tpesoru
He BblAaeTca no npuyvHe HeucnpaBHOCTW, TO Haanucu Ha KK-
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uHavkaTope He nosBnseTcs. Mepexoq ¢ 4-ro Ha 3-1 YPOBEHb MEHIO
OCYLLECTBNSAETCA HaxaTnem knasuwim «ESC» Ha Y.

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

TECT -
YpoBeHb 3 _
< ENTER
Z‘—
53

v
I—» Tpesora -

YpoeeHb 4

Puc. 3.5. CtpyktypHas cxema pasgena «TECT» cuctemHoro metio My

2.2.2.8. Pasgen «YCTAHOBKA MAPAMETPOB» - BaxHeMwuii pasgen
MEHI0, MPeAHa3HaYeH WCKMIOYMTENbHO ANS HACTPOVKW anroputMa
06paboTkn nHopmauum nagenns no 9-u napameTpam. Kaxabin n3
napamMeTpoB NPUHUMAeT OT 2-X A0 9-M 3HayeHuin. [Mpu Haxatuu
knasuwm «ENTER» npoucxogut nepexof Ha 4-i ypoBEHb MEHHO,
NPeACTaBneHHbIn B BUAe 2-X NOAPa3fenoB: «AMnnutyga» M
«Bpemslicuet».

Mogpasgen «AMnAMTyga» npefHasHayeH [ns  perynupoBku
NMHENHbIX MapameTpoB TpakTa obpaboTku curHana B B3 no 4
napameTpaM, Nepexoq K KOTOpbIM (HAa 5-W  ypOBEHb)
OCyLLEeCTBNSAETCA HaxaTtuem knasuwm «ENTER:

o «YcuneHue» - 8 3HaueHuit (1...8) ycunenns B TpakTe no
Bo3pacTaHuio, ¢ warom 3 b (obwwin pnanasoH
perynunpoBku ycunenus 21 ob);

o «Pexekuma» - 8 3Hayenun (1...8) wyactor no
BO3pacTaHuio, COOTBETCTBYIOLWX LIEHTParbHbIM YacToTam
NOAABMEHNS CNEKTPanbHbIX COCTaBASAOLMX CUTHANa;

o «API» - 2 3Ha4eHns (BKI., BbIKN.), - COOTBETCTBEHHO AN
BBEJEHWNS WNM UCKMtoveHns 13 obpaboTku curHana
uHopmaLmm 06 yposHe wyma ¢ KYO;

e «[opor» - 4 3HaueHus (1...4) nopora no Bo3pacTaHuto, ¢
warom 3 gb (obwwin guanasoH perynupoeku 9 ab), Ha

Ve
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YPOBHE ~ KOTOPOTO  OCYLIECTBASIETCH  aMnniuTyAHas
OUCKDUMUHaUWS  aHanoroBoro  curHana.  [locne
aMMIUTYOHOA  [AUCKPUMMHALMW - CUTHAn  MpeacTaBnset
coboit nocnegoBatenbHOCTb MMNYnbeoB (MNA).

Mogpasgen «Bpemsi /CueT» npedHasHauyeH ANS  YCTaHOBKM
BPEMEHHbIX NapaMeTpoB anroputma 0bpaboTku No 5 napameTpam,
nepexoq K KOTOpPbIM (Ha 5-11 ypoBeHb) OCYLLECTBIISAETCS HaXaTheM
knasuwwm «ENTER»:

o «Mmnynbe» - 9 3HaveHwit (1...9) MMHMManbHON
«pa3peLUeHHONy  [INTENBHOCTM  UMMyNbca  (MEHbLUEN
ANUTENBHOCTY YCTPaHATCS);

o «[May3a» - 9 3HaYEHWA MUHWMANBHON «pPa3peLLEHHON»
ONUTENBHOCTM  MEXOYy — WMMynbcamn  (MeHbLuen
ONNTENBHOCTY YCTPaHATCS);

e  «OKHO» - 9 3HAYEHWUA «pPa3pELIeHHON» ANMTENBHOCTH
Mexay nepBbiM 1 NOCAEAHUM CHETHBIMM WUMMyNbLCamu
(«BpEMEHHOE OKHOY);

o «Cyet» - 9 3HaYeHMn YCTaBKM CYETYMKA, KOTOPbIN
cuntaet umnynecbl B MW; ecnu yctaska AOCTUraeTcs BO
BPeMs [JeNCTBMS «BPEMEHHOrO OKHa», TO MHWLMMPYETCS
BbIXOLHOM CUrHan TPeBoru.

o «TpeBora» - 5 3HaYeHUn ANUTENBHOCTM CUrHana
Tpesorn  1...5, npuyem uwdgpa  COOTBETCTBYET
ONUTENbHOCTU B CEKYHAAX.

Ha puc. 3.6. wu3obpakeHa CTpyKTypHas cxema pasgena
«YCTAHOBKA NMAPAMETPOBY, Bkntovatowas 3-i, 4-1, 5-in n 6-i
YPOBHM CUCTEMHOrO MeHK. [lepemelieHne no 5 ypoBHIO
OCYLLIECTBISIETCA C MOMOLLBIO KNaBML «—» UNM «<—». lNepexog ¢
5-r0 Ha 4-i ypoBeHb MEHI0 OCYLLECTBISETCS HaXaTheM KnaBuLLn
«ESC» Ha Y.

YcTaHOBKa 3HAYeHUn napameTpoB «Ycunenuey, «Pexekumsy,
«APT», «[Topor» ocylecTnseTcs Ha 6-M ypoBHe: nepexog ¢ 5-ro
YPOBHs  (MapameTpa) OCYLLECTBMNSAETCS HaxaTUeM  KraBuLin
«ENTER». Mpu atom Bo3HukaroT Lumdpsl (1...9) nnm cnoso «Bkn.»
(«Bblkn.»),  COOTBETCTBYIOLUME  AEUCTBYIOLIMM  3HAYEHWAM
napameTpoB anroputma o06paboTku  uHopmauun. [Ons  ux
M3MEHEHMS!, UCNONb3Ys KNMaBULLIK « | », «T», BLICTABNAKTCS Apyrie
undppel unu cnoso «Beblkn.» («Bkn.»), W ganee nyTeM HaxaTus
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knaeuwm «ESC» ocyllecTBNSeTCS BbIXO4 Ha 5 ypoBeHb W Janee
[0 OCHOBHOTO 3-T0 YPOBHSI CUCTEMHOIO MEHIO.

2.2.3.  Tlposepka pabotocnocobHOCTM u3genus ¢ nomolysio My

22.31.

2232

lMocne  TOro, Kak  MNpou3BedeH  MEPBUYHbIA  KOHTPOIb
paboTtocnocobHoCTM m3genusa cormacHo n. 3.2.1., Heobxognma
Oonee TwaTtenbHas ero mnpoeepka ¢ nomowbto Y nepen
npoLieaypoin HacTpomku. [1ns atoro Heobxoaumo noacoeaunHuTs MY
k b3, poxpatecst Hagnuen «BBEAWUTE PIN» Ha XKK-uHaukatope,
BBECTW KOppeKTHbIN PIN-ko M BbINTU HA OCHOBHOW 3-1 YPOBEHb
cuctemMHoro MeHto (puc. 3.1.). C MOMOWBI KNaBUWM  «—»
ocywectutb nepexon B pasgen «TECT» (puc. 3.5.), Haxatb
knasuwy «ENTER» u ybeoutbcs B cBeveHun (1...5 ¢) kpacHoro
ceetoavoaa «Tpesora» Ha nnate b3, a Takke NosBNEHUM HagnMcK
«TpeBora» Ha XK-uHankaTope.

C nomouwpto knasuwm «ESC» nepeintn Ha 3-i ypoBEHb MEHIO, C
MOMOLBID  KMaBULWM «—» OCYLLECTBUTb NEepexoq B pasgen
«YCTAHOBKA TAPAMETPOB» (puc. 3.6.). Haxas «knasuwy
«ENTER», nepeiiTu Ha 4-i ypoBeHb MeHW B nofpasaen
«Amnnutyaar; Haxas knasuily «ENTER», nepeiit Ha 5-it ypoBeHb
MEHIO B napameTp «YcuneHue»; Haxas knasuwy «ENTER,
nepeiTm Ha 6-1 ypoBeHb B PexuM YCTaHoBKM YycuneHus. C
MOMOLUBID KINaBULIKM «T» UK «|» OCYLLECTBUTL YCTaHOBKY 4ucra
«1» — MUHMMarbHOMO ycuneHus. Haxas HEecKombko pas KrnaBuLly
«ESC», nepenTy Ha 3-1 ypoBEHb MEHIO, C MOMOLLBH) KNaBULLM «—>»
UMM «<—» OcyllecTBuTb rnepexod B pasgen «TECT». [lanee
noBTOPUTL Npoueaypy no n. 2.2.3.1, ybexgascb, 4to M mpw
MWUHUMarbHON YYBCTBUTENBHOCTU U3fenue BbipabaTbiBaeT CurHan
TPEBOrM B OTBET Ha TECT.
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Puc. 3.6. CtpykTypHas cxema pasgena «YCTAHOBKA MAPAMETPOB» meHto MY
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2.2.3.3. Tlpn MUHWAMAILHOW YyBCTBUTENBHOCTU (KOIPULMEHTE YCUNEHMS

22.34.

B TpakTe 00paboTkW) OLEHWTb YpPOBEHb CUTHAMOB B Pa3nMuHbIX
KOHTPOMbHbIX TOukax mnatel B3. [ns 3T0ro ¢ NOMOLBIO KraBuLu
«ESC» n «—» wu3 pasgena «TECT» nepeitu B pasgen
«KOHTPONBHbIE TOYKWU» (puc. 3.3.). Haxas «kENTER», nepeitu
B nogpasgen «KT1, KT2», ganee ¢ NOMOLLBK KMaBuwl «—» UMK
«<—» Habnogath 3a apyrumu nogpasgenamu («KT3»...»KT8»). Ha
XKK-nHgukatope B TeueHve 1...2 MUHYT HabnogaTb CMeHsoLWmecs
C KaXabIM U3MEPUTENbHBIM LMKIOM (3 €) nokadaHus MakcUMarbHbIX
(No Mogynto) 3HaYeHMI CUrHasoB 3a 3T BPEMS], BbipaXeHHble B MB.
Ecrm B3 dyHKUMOHMPYET B HOpManbHOM (LUTATHOM) pexume, TO
9TV 3HAYeHWs He [JOIMKHbI BbIXOAWTb 3a MNpedenbl W3MEPEHWi,
npeacTaBneHHble B Tabn. 3.1.

Mockonbky Kk B3O nogkmioyeHbl KY3, koTopble nOABEpKEHb
[ECTBMI0 MOMEX (HanpuMep, BeTep), TO 3TO OTpaxaeTcs B BUAE
HEKOTOPOTO M3MEHEHWS YMCNOBbIX BENMYMH Ha akpaHe KK-
WHAMKaTOpa B NPOLIECCe M3MEPEHUs, YTO NOLATBEPXAAET T0, 4To b3
HaXOOWTCS B LUTATHOM (NMHENHOM) pexxume paboTocnocobHOCTH.

AHanornyHo onucaHHbiM B n.2.2.3.2 [OEMCTBUSAM, W3MEHUTb
3HaueHWe napameTpa «YcuneHue» (Bblas Ha 6-i ypoBEHb MEHIO)
Ha «8», COOTBETCTBYIOLLEE MaKCHMamnbHOMY YCUMEHMIO B TpakTe
obpabotku curHana. [Janee nepeittv B pasgen «KOHTPOJbHbIE
TOYKW» (puc. 2.3.), Boiaa B nogpasgensl «KT1»...«KT8». Ha XK-
WHAMKATOpEe B TeyeHue 1...2 MMHYT HabniogaTb CMEHsoWMecs ¢
KaXdbIM M3MepUTENbHBIM LMKIOM (3 C) MOKa3aHUsi MakCUMarbHbIX
(o Moaynko) 3HaYEHMI CUTHAMOB 3a 3TO BPEMS, BbIpaXeHHbIE B MB.
Ecrm B3 dyHKUMOHMPYET B HOpManbHOM (LUTATHOM) pexume, TO
9TW 3HAYEHWsl He [JOMKHbI BbIXOAWTb 3a Mpedenbl W3MEpPeHuit,
npeactaBneHHble B Tabn. 3.1.Ecnm npoBepka um3germs no
nn.2.2.3.1....2.2.3.4 nopteepauna ero pabotocnocobHOCTb, TO
Janee nepentn k n.2.2.4.
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Tabnuua 3.1. lonycTuMble Anana3oHbl U3MEHEHNS 3HAY€HUI CUTHANOB

OunanasoH [nanasoH

KoHTpo | BO3MOXHOrO BO3MOXHOr0

NbHble | U3MeHeHUsi npu | u3meHeHusi npu | OcoGeHHOCTM CMrHanoB Mpumeyanue

TOUKM MUH. YCUNEHUN | MaKC. yCUMeHUu

«1», MB «8», MB

CrabunbHas BenuumHa B

KT1 350...750 350...750 npepenax He 6onee 10 MB | BxopaHoi kackag
B npoLiecce HabmnoaeHs
CraburbHas BenuunHa B

KT2 2450...2550 2450...2550 npenenax He 6onee 5 MB B | BxoaHoi kackag
npouecce HabniogeHus
[TokasaHue oT

KT3 10...400 10...400 nepeknioiaTens oHY
UYBCTBUTENBHOCTY He
3aBUCHT
[TokasaHue o1

KT4 10...200 10...200 nepekriotarens ®BY
UYBCTBUTENBHOCTY HeE
3aBUCHT
lMokasaHne yBenuumBaeTcs o pewerT

KT5 20...100 30...2600 C yBENMYeHIeM pexekT.

tunbTpa

UyBCTBUTENBHOCTM

KT6 20...300 30...1500 I rlocne pexeT.

cunbTpa
KT7 20...300 100...2600 -Il- Bbinpsmutenb
KT8 50...300 100...2600 -Il- Bbixoa

2.24.  OnpepeneHve 1 BbIpe3aHue YacToTbl MexaHuyeckoro pesoHaxca C3.

2.24.1. CurHannsaumoHHoe

3arpaxgeHnune npu

MEXaHN4YeCckom

www.trezorrussia.ru
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BO3[ENCTBUM Ha HEro HauMHaeT konebaTbes C YacToTon, BnMakon k
4aCTOTe MEXaHWYeckoro pe3oHaHca. Takue KpaTKOBPEMEHHbIe
BO3AENCTBMA XapakKTepHbl AN MOpbIBOB BETpa,  OAHOKPATHBIX
YAapoB MO 3arpaxgeHnto (Hanpumep, najaroLien BeTkol Aepesa),
KUBOTHBIX («TblkaHbe»), NTUL (B3neT-nocagka). [Ans yBenuyeHus
MOMEXOYCTONYMBOCTM  U3AENNA  CMeKTpanbHas — COCTaBnsioLas
curHana ¢ C3 Ha pe3oHaHCHOM YacToTe AomKkHa ObiTh M3MepeHa y
«Bblpe3aHan.
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2242

2243

KoHctpykumst C3 (ecTkocTb, MaTepuan MNonoTHA, HaTsKeHne W
T.0.) ONpegensieT 4actoTy MEXaHWYeckoro pes3oHaHca, Mo3ToMy
pasnuuHble BUObl AaXEe OOHOTWMHBIX  3arpakdeHwun  UMerT
pasnnyHble PE30HAHCHBIE YaCTOTbI, HE FOBOPS YXe 0 PasHbIX TMnax
C3 (Hanpumep, M3roTOBMEHHBLIX W3 BUTOM MMM CBAapHOW ceTku). B
CUny 3T0ro, He Jonyckaetcs ycrtaHoBka KYO Ha pasnuuHbix TUna
TUNax 3arpaxgeHuii. B nMpoTMBHOM Criyyae MOMEXOYCTOMYMBOCTb
uanenus OyaeT CHKeHa.

[Ons  “3MepeHuss pe3OHaHCHOW 4acToTbl B CUCTEMHOM MEHIO
(ocHoBHOrO  ypoBHsl) npepycmoTpeH pasgen  «MAPAMETPbI
CUIHAIA», B koTOpbIN BXOAAT 3 nogpasgena (puc. 3.2.). Mpouecc
W3MEepeHNs HauMHaeTCs ¢ nogpasgena «AMRAUTYAa», B KOTOPOM
uamepsietca amnnutyga wyma B KT5 npu Tekywem (wTtaTtHOM)
coctosHun C3 (B OTCYTCTBUM BO3OENCTBUIA). 3aTeM B noapasgene
«YpoBeHb» BbLICTABNAETCA MOPOr  AMUCKPUMWUHALMW  3HAYNMOTO
curHana (nomexw), NpeBblLLaLLMin amnanTyay wyma. M, HakoHed, B
nogpasfene «4Yactota» onpefenseTcs MCkoMas pe30HaHCHas
yacrota C3.

[ins Bblpe3aHus 4acToTbl, GNU3KOA K Pe30HAHCHOW, B pasdene
«YCTAHOBKA MAPAMETPOB» npedycMOTpeH  noppasgen
«AmnnuTyaa», B KOTOPOM MPOWCXOAMT HAaCTpoiika napameTpa
«Pexexumsay.

B nepByto oyepedb HeobBXOOWMO  YCTAHOBWTb  HavanbHOE
«CpefHeey» ycuneHue B TpakTe ob6paboTku curHana. [Ans atoro B
pasgene «YCTAHOBKA MAPAMETPOB» (puc. 3.6.) HaxaTb
knasuwy «ENTER» 1 BoiTM B nogpasgen «AMNnuTyday; Haxatb
knaeuwy «ENTER» u Boiti B napametp «YcuneHue», elle pa3s
HaxaB knasuwy «ENTER», BOWTM B uMCrOBOE MeHKO napametpa.
Wcnonb3yst KnaBuwKM «1» WK «|», YCTAHOBUTb napametp «4»,
COOTBETCTBYHOLLMIA CPEAHEMY 3HAYEHWIO yCUNeHUs. Haxas KnaBuLuy
«ESC» Heckonbko pas, MOAHATHCS Ha 3-M YPOBEHb CMCTEMHOrO
MEHHO.

B pasgene cuctemHoro mexto «[TAPAMETPbI CUTHAIA» (puc.
3.2.) Haxatb knasuwy «<ENTER» 1 BoiTW B nogpa3sgen «YpoBeHb,
nepenTy (C MOMOLLBIO KNaBULLK «—»») B Noapasnen «AMnnuTyaa.

Mpu Haxatum knasuwmn «ENTER» B nogpasgene «Amnnutypa»
Ha4YMHAETCS M3MEPEHNE aMNAMTYAbl CUTHaNa B KOHTPOMBHON TOYKE
B3 KT5. MNpu noBropHom Haxatum knaeuwm «ENTER» (uepes
10...15 ¢) n3mepeHue 3aBeplaetcs, U Ha akpaHe XK-uHankatopa
BbICBEYMBAETCS MOKasaHe B MB. [N yMeHblueHUs ChyyaiHon
MOrPELUHOCTM PEKOMEHIYETCS NOBTOPUTL MPOLIECC U3MEPEHNs OT 5
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2244,

no 10 pas3 1 nonyyntb CpeaHee 3Ha4eHune V|3MepeHHOI7| aMmnnuTyabl
A.

Ecnu 370 3HaueHne HaxoauTcs B MHTepeane A = 40...320 mB, To
U3MepEHUs NpeKpaLLarTes.

EciM 3HaueHe A MeHblie HIKHE [paHWLbl  YKA3aHHOMO
WHTepBana, To Heobxogumo nepentn B pasgen «YCTAHOBKA
MAPAMETPOB» 1 yBenuuuTb ycuneHne Ha 1...2 nosuuum ¢ y4eTom
pasHnLbl B 3 AB Mexay coceaHMM 3HaueHnamin. Ecnin Bennunna A
Bonblue BepXHeW rpaHuLbl YKa3aHHOTO WHTepBarna, TO B pasgene
«YCTAHOBKA  MAPAMETPOB»  HeobxoauMo  YMEHbLNTbL
ycuneHue C yyeToM pasHuupl B 3 Ob mexgy cocemHnmu
3HAYEHUSIMN.

lMocne TOro, Kak BbICTABNEHO NOAXOAALIEE YCWUMEHWE, W
W3MEpPEHHOE CPedHee 3HaYeHWe amnnuTydbl LWyma Haxoautcs B
nutepsane A = 40...750 mB, Haxas knasuwm «ESC» u «—»
OCYLLECTBUTL Nepexod B noapasgen «YpoBeHb» (He BbIXoas U3
pasgena «[TAPAMETPbI CUTHAINAY). Haxas knasuwy «ENTER»
B nogpasfene «YpoBeHb», OCYLIECTBUTL MEPEXOL B PEXUM
3agaHna uucnosoro napametpa (1...9) ypoBHS AMCKPUMWHALMM
CWTHana, KoTOpblil BbibpaTb, MCXOAs M3 BenuuMHbl A B
COOTBETCTBUM C Tabnnuen 3.2.

Ta6nuua 3.2. YpoBHM AUCKPUMUHALIMK CUTHaNa ANns BbIYMCIEHUS er0 OCHOBHOM

4acToThbl

CpenHsist BenuumHa
A, B

401 160 | 80 | 120 | 180 | 260 | 360 | 520 | /90U
MeHee Oonee

Yucnoson napameTp
«YpOBEHbY
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Mpumeyarue. OTKIOHEHUS 3HAYEHWN Ha 1..2 NO3ULMM OTHOCUTENBHO 3afaHHbIX B Tabnnue
He BNUAKT Ha TOYHOCTb I/I3MepeHI/II7I.

2245.

Mocne YCTaHOBKM 3HaYeHWst napameTpa «YpPoOBeHb» HaxaTb
knaeuwy «ESC», nepeitm Ha 3-ii ypOBEHb CUCTEMHOTO MEHIO,
jaree C MOMOLLbO KMNaBuWM  «—» MepeiTn B nogpasgen
«YacTtota». B aTom nogpasgene uaMepsieTcsi OCHOBHas 4yactoTa
KOHTPONMPYEMOrO ~ CUrHama,  COOTBETCTBYIOLLAS — MakCUMymy
CEeKTParbHOM XapakTepucTukm.

Mpn Haxatum knasuwm «ENTER» n nepexoge Ha 5-1 ypoBeHb
nosiensietcst Hagnucs «CTAPT- ENTER», npy noBTOPHOM Haxatum
knasuwm «ENTER» HauuHaetcs LUMKN  WU3MepeHus 4acToTbl
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KOHTPONMMPYEMOTO CUrHama MpOLOMMKUTENBHOCTLIO 5 C; Ha 3KkpaHe
XKK-nuaukatopa BeicBeunBaetca Hagnuck «KOUTE!». Yepes 5 ¢ Ha
KK-MHOukaTope MOSBMNSETCS YMCIOBOE 3HAYEHWE 4acTOTbl «X,X
Mu», n3mepeHHoe ¢ TouHocTbio 0,1 .

Mpu Haxatum knaeuwm «ENTER» nosiensetca Hagnuce «CTAPT-
ENTER» # HauMHaeTcs HOBbIA LMKN M3MEPEHUs 4acToTbl

NPOAOIKATENBHOCTBIO 5 ¢,

3aKaH4MBaKOWMINC  Bblgayen

pesynbtata. [lpu npoeegeHun 8...10 n3mepeHuit M ycpeaHeHUN
pesynbTaToB BMWSIHUE CrYYaiHOW MOFPELIHOCTA CBOAMTCA [0
MUHUMYyMa.

Ecrm

MPW HECKOMbKMX M3MepeHusX Ha akpaHe XXK-uHaukaTtopa

BbICBEUMBAETCS Haanuch «0,2 Muy, TO 3TO 03HaYaeT, YTO YPOBEHb
JMCKPUMMHALMW curHana 6bin BeibpaH Bonblwnm, 1 TpebyeTcs ero
YMEHbLLEHWNE Ha HECKOSTbKO MO3NLIMIA (MW YBENUYEHME YCUNEHUS Ha
HECKOMbKO NO3NLMIA) B COOTBETCTBUM C N.2.2.4.3(4).

22451,

Ecnu n3amepeHnst pe3oHaHCHOWM 4acTOTbl MPOUCXOAAT B
OTCYTCTBUW NOPbLIBOB BETPa CKOpOCThb0 Bonee 3...5 mic, TO
MOZenupoBaHMe  noMexoBoro  Bo3denctBus  Ha  C3
OCYLLECTBMSIETCS B BUAE «30HAMPYHOLLEro» BO3AEACTBUA -
MEXaHW4YECKOTO packaumBaHus Omop (a 3aTem M MoJoTHa)
3arpaxaeHns, nubo B BMAE KPaTKOBPEMEHHOIO CMIbHOTO
yaapa (Hanpumep, nankon) no 3arpaxgeHuto. B nobom
cryyae peructpupytotcst  «cBobogHble»  konebanus C3,
BO3HMKalOWMe 4eped 2.3 C MOCMe  OKOHYaHus
30HAMpYIoLLEro BosgencTeus. Kcxoas u3 Buaa sarpaxgeHus
W XapakTepa  MOCMEAenCTBMS  BETPOBOM  MOMEXu
(packauvBaHMe unu  ypap), onpegensetca  Haubonee
a[leKBaTHbIA BUL 30HAMPYIOLLETO BO3AEACTBUS.

Mpumeyanue. [Ona  cetyatoro C3  pekomeHayetcs
30HOMpYIOLLee BO3ENCTBIE B BUAE packaynBaHns onop, Ans
3arpaxaeHnst M3 KOMKYel  MpOBOMOKM —  yAapHoe
BO3AENCTBUE.

Mpownseens 3oHampyloLiee BosgeiicTane Ha C3, vepes 2...3
¢, Haxatb knaeuwy «ENTER» v HauaTb LMKN M3mMepeHus,
3aKkaHuMBalOWMACA Bbidaven 1-ro pesynbTata, KOTOPbIN
thukeupyetcs. [INS YMEHbLUEHWS CMyvaliHOM MOrPeLLIHOCTY
W3MEpeHU,  HeobXxogWMO  MPOM3BECTM  aHaNormyHble
u3mepenuss He meHee yem B 10 pasmuuHbix mectax C3 n
3acukcmpoBaTth pesynbTatbl. CpegHee  apudmeTnyeckoe
3HayeHWe  ITUX  PE3ynbTaToB  SBMSIETCA  OLIEHKOM
pe3oHaHCHoM YacToTsl C3.
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22452.

Ecnn u3MepeHus pe3oHaHCHOW 4acTOTbl 3arpaxaeHus
MPOUCXOASAT MPW  3HAYMMbIX MOpPLIBAX BETPa CKOPOCTbIO
bonee 5..7 wm/c, TO «cBoGogHble» KonmebaHus C3
perucTpupyroTcs HEnocpeLCTBEHHO 7 HUKaKUX
OOMONHUTENbHBIX  BO3AENCTBMIA Ha  3arpaxaeHue He
Tpebyetcs.

B atom cryyae BbIOOp YPOBHS OUCKPUMMHALMKM CUTHana npu
n3mepeHum OCYLLeCTBNATb BO Bpema «3aTnUXaHnA»
MomexoBoW 06CTaHOBKYW, AOCTATOYHO 3..5 M3mMepeHui.

Bo Bpems nopbiBa BeTpa Monb3oBaTenb, Haxodsch Ha
pybexe oxpaHbl B pexume namepeHus «4actotan, JOMmKeH
Haxatb knasuwy «ENTER», nHnummpys Havano nsmepeHus,
U yepes 5 ¢ nonyyaeT pesynbTar, KOTOPbIA (HUKCUPYETCS.
Habop 10...20 TakMx pesynbTaToB HeoOxogum [Ans
MWHUMW3aLMM  CRyyaiHoi  norpewHocTn.  CpepHee
apupmMeTnyeckoe 3Ha4eHNe SBISETCS OLEHKON PE30OHAHCHOM
yactotsl C3.

MMpumeyarue. 1./A3MepeHUs pE3OHaHCHOM 4acToTbl Mo M.
22452, sBnawtca 6Oonee apekBaTHbIMKM  PEANbHOM
cuTyauum, yem no n. 2.2.4.5.1., cnenoBaTtenbHO, NO3BOMAKT
HacTpontec  6Gonee TOYHO W MONyuuTb  GOMbLLYIO
MOMEXOYCTOMYMBOCTb M3denns B Lenom. [loatomy, ecnu
HacTpoika u3genus nepBOHayYanbHO OCyLIeCTBEHa C
MOMOLLBIO «30HAMPYHOLLMX» BO3AeNcTBUA No n. 2.2.4.5.1., T0
B MOCMEAYIOLEM PEKOMEHAYETCH NPOBEPUTL HACTPONKY Npw
CUIbHOM BeTpe.

2.Yacrtora mexaHudeckoro otknuka C3 Ha BETPOBYIO NOMEXY
HE3Ha4NTENbHO, HO BCE Xe 3aBMCUT OT CKOpOCTW BeTpa W
HanpasneHus. [1o3ToOMy npW M3MepeHun U arnbHewem
yCpeOHEHUM — pe3ynbTaToB  PEeKOMEHOyeTcs  Bblbupatb
Hanbonee curbHble MOpPbIBbI BETPA M HanpasneHue,
nepreHavukynapHoe nuHuM pacnpoctpaHeHus C3. Takue
MopbiBbl  MPUBOASAT K BO3HUKHOBEHWMIO  HAMOOMbLUMX
MOMEX0BbIX CUrHaroB, KOTOPbIE MOXHO KOHTPONMpOBaTb B
nogpasgene «KT5» pasgena «KOHTPOJIbHBIE TOYKWU»
(puc. 3.3.).

3.0npeneneHne  OCHOBHOW  PE30OHAHCHOM  4acTOThl
3arpaxaeHns  COOEepXUT  Kak  CryyanHble, Tak W
meTogmyeckue norpeluHoctn. lMpu gnnHe C3 yxe cBbllwe
15..20 M pasnuuHble NponeTbl 3arpaxgeHns  BeuUay
HEeM30EXHBIX KOHCTPYKLMOHHBIX OTINYMIA MMEIOT BNn3Kue, HO
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He paBHble pPE30HaHCHblE 4acToTbl. [loaTomy peanbHas
TOYHOCTb OMPEAEreHns Pe3oHaHCHOM YacToTbl Bcero C3
Haxogutcst B npegenax +0,2...0,3 'y,

4.Yem nyyiie 1 0oHOPOOHEE W3TOTOBMEHO M CMOHTUPOBAHO
3arpaxzeHue Ha pybexe oxpaHbl, TeM OnvKe pe3oHaHCHbIe
YacTOTbl Pa3nMYHbIX y4acTKOB 3arpaxaeHus. Tem TouHee
OyayT pesynbTaTbl M3MEPEHW 1 Myuylle noTeHumanbHas
MOMEX0YCTONYMBOCTb U3AENMUS B LIENOM.

2.24.6. Tlocne onpegeneHnst pesoHaHcHon udactotel  Fp C3  (mo
YCPEOHEHHbIM AaHHbIM He MeHee 10 WM3MepeHWi) C MOMOLLbHO
knauw «ESC» u «—» ocywectBnsem nepexog B pasgen
«YCTAHOBKA TMAPAMETPOB» (puc. 3.6.), 3atem npoxoaum
nocrefoBaTensHo Ha nogpasgen «Amnnutyga» (4-A1 ypoBeHb),
Janee B napameTtp «Pexekuusi» (5-1 ypoBeHb) U Ha 6-1 ypoBeHb
UWCTIOBbIX 3HAYEHMIA ATOrO NapameTpa.

Knaeuiwen «1» unm «|» BbiCTaBnsem 4nucnoeoi napametp (1...8) B
cooTBeTCTBMM ¢ Tabn. 3.3. 3T0 3HayeHWe 3anuCbiBaeTcs B
SHEproHe3aBMCUMYK0 NamsTb MUKpOKoHTpornepa b3. Ha atoit u
BOMM3M  3TOM  4YacTOTbl OymeT OCYLLECTBMATLCH — PEXEKUMS
CMeKTPanbHOM COCTaBNALEN curHana.  Haxas nocnefoBaTenbHo
knaeuwy «ESC» 3 pasa, BbIxoguM Ha 3-i1 ypOBEHb CUCTEMHOrO
MEHI0.

Ta6nuua 3.3. 3aBUcMMOCTbL TpeGyemoro YMcnoBoro napameTpa «PexeKuus» ot
WHTepBana, B KOTOPOM HaXOAUTCS M3MepeHHas pe3oHaHCHas YacToTa 3arpaxaeHus
(vHTepBanbHas oueHka)

PesoHaHcHas yactota Fp

05.1,7(18.2,2|23.2,6(27.30|31..3,4(35.38(39.43|44.80
3arpaxgaeHuns, 'y,

Yucnosoit napameTp
«Pexekums»

MMpumeyaHue. Ecru un3MepeHHas 4acToTa COOTBETCTBYET [PaHUYHBIM  3HAYEHUAM
yKa3aHHbIx uHTepBanos (1,7 n 1,8 Ty; 22m 2,3 Ty; 26 m 2,7 Ty; 3,0 3,1 Ty; 3,4 3,5 Ty;
3,81 39Ty 43 mn44Tu), To YiCnoBoi NapaMeTp MOXET ObITb YBEMUYEH UMW YMEHbLIEH
Ha eguHWLy (B CTOPOHY COCEAHEro MHTepBana). [Ins HaunyJllen HacTponku (MOACTPONKM)
YUCNOBOTO NapameTpa HeobXoaMMO PyKOBOLACTBOBATLCA M. 2.2.4.7.

2.2.4.7. TlpoBepKa NpaBunbHOCTW HACTPOIKI PE3OHAHCHON YacTOTbl.

MpoBepka OCYLLECTBNSIETCS NPU NEPexofe B pasgen CUCTEMHONO
meHio «KKOHTPOJIbHBIE TOYKW», B nogpasaene «KT5; KT6».

B aTOM pexuMe npu CuUNbHbIX MOpbIBAaX BETpa 3adMKCUPOBATb
amMnnuTyaHble 3HAYEHWS! CUTHANOB B YKa3aHHbIX KOHTPOMbHbIX
TOuKax: Axs U Axe. OTHOLLEHME 3TUX BENUUMH, T.e. Asis = Axs | Axs,
BbIYMCNIEHHOE  HanpuMep, C  MOMOWbK  KarbKynsiTopa,
XapakTepuayeT CTeneHb MOAABMEHUS BETPOBOA Nomexw. [ns
XOpOLLO HACTPOEHHOro u3genust M kadvectBeHHoro C3 (cm. .
2.2.4.5.) 3T0T NOKa3aTenb COCTaBNAET HE MeHee Asig = 3...4.

Ons  yMeHblieHus  ChyyailHOW  MOTPELLHOCTM  M3MEPEHUi
peKkoMeHayeTcs npou3BecTM He MeHee 15..20 u3mepeHuir u
BbIYMCNEHNA nokasaTens Asig U NOMYYUTb YCPEOHEHHOE 3HAYEHHe.
[anHas ycpenHeHHas oLeHKa Asis ABNSETCA NnokasaTernem kavecTsa
PEXeKLMN, COOTBETCTBYIOLLETO BbIBPAHHOMY YMCIIOBOMY 3HAYEHMIO
napametpa «Pexekunsy Tabn. 3.3.

[Ansa Toro, 4tobbl NpOBEPWTL NPaBUILHOCTL BbIGOpa 4YMCNOBOTO
napameTpa «Pexekums», Heobxogumo B pasaene «YCTAHOBKA
MAPAMETPOB» wn noppasgene «Amnnutyga» (puc. 3.6.)
M3MEHUTb Y1CrIoBOV napameTp «Pexekums» B npegenax £1. 3atem
B nogpasgene «KT5; KT6» pasgena «KOHTPOJIbHBIE TOYKW»
aHanormyHeIM 06pa3oM ONpefenuTb YCpeaHeHHble OLeHKN Asie 1
yb6eaunTbCA, YTO OHM MEHBLLUE BENNYMHBI, MOMYYEHHO PaHee.

B koHeyHom wuTOre, npoBepka no n. 2.24.7 sBnsercs
OKOHuYaTernbHoM. Mo3ToMy ecnu B npoLecce HacTpolkv no n. 2.2.4
Obinu gonyLueHbl METOAMYECKNE OLLIMOKN, TO NPOBEPKA BbISBUT 3TO
HEeCOOTBETCTBIE, 1 YMCIIOBOI NapameTp «Pexekuus» fomkeH bbiTb
CKOPPEKTMPOBaH B CTOPOHY YBENMYEHUs nokasaTens kayectsa Ase.

Mpumeyarue. Mpy onpeaeneHnn NokasaTenen KavecTsa PexeKLUmn
ANS pasnnyHbIX YACTOBLIX NapamMeTpoB «PexeKumUsa» XKenatensHo
tukcupoBaTb 6nM3KkMe MO cune MOMEXM, UMeLMe MPUMEPHO
oouHakoByro BenuunHy As (He 6onee £ 30%).

2.2.5.  Hacrpoiika 4yBCTBUTENBHOCTM M3AENNS.

2.2.5.1. Tlpn HacTpolike 4yBCTBUTENLHOCTU, B nofpasgene «AMnnutyaar»
pasgena «YCTAHOBKA NMAPAMETPOB» napametp «API» (puc.
3.6.) BormKeH BblITb BbIKMIOYEH, T.€. YCTAHOBNEH «BbIKn».

PekomeHaaLuy No BKMKOYEHWIO UMW BbIKIKOYEHMIO 3TOMO NapameTpa
N3NOXeHbl B M. 2.2.6.

2.2.5.2. ysctBuTenbHoCTb u3genus K Bubpaumm C3  onpegensertcs
3HaYEHNAMMN 2-X NapameTpoB B CUCTEMHOM MeHio Y (puc. 3.6.):

«YcuneHume» - 8 UnCnoBbIX 3HAYEHWN C LArom Mexay Humm 3 ab;
«Mopory - 4 YCNOBbLIX 3HAYEHUS C LIarom Mexay Himn 3 ab.
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C yBENn4eHneMm YuCrnoBoro napameTpa «Ycunenue» u/mnu
YMEHbLUEHNEM Yncnosoro napameTpa «I'Iopor»
BVI6pO‘~IyBCTBVITeJ'IbHOCTb n3genna ysennymaeTtca.

Mo cyTn, HacTpolika YyBCTBUTENBHOCTM 3aKMOYAETCS B TOM, YTOObI
B OTBET Ha KOHTPOMbHOE MEXaHWYECKoe BO3AENCTBME, XapakTepHoe
ANA [AHHOrO BWAA 3arpaxgeHus W afeKksaTHoe peanbHOMY
BO3OENCTBMIO  Hapywutens Ha C3, crtabunbHo nomyyatb
PErUCTPUPYEMBIN CUTHAMBHBIA OTKAMK. TakoW OTKMMK NPUBOAWUT K
KpaTKOBPEMEHHOMY 3aropaHuio KpacHoro ceetoanoga «Tpesoray
Ha Bpemsi 0,5 ¢ («nogMUTMBaHNWeY, HE PETYNMPYETCS), B OT/INYME OT
Bonee gnuTensHoro curHana Tpeeory (1...5 ¢, perynupyetcs).

[ns ceTyaTtbIx 3arpaxaeHuin KOHTponbHbIe Bo3gnencTaus (KB) moryt
ObITh B BUIE:

e MPUNOXEHNS W CHATUA C CepeauHbl MONMoTHa mnponeTa
3arpaxaeHus B TeyeHue 1...2 C ropu3oHTanbHOM yeunms
(0bblMHO He Gormee 5..10 k[ ), npuBOAsWEro K
OTKIOHEHUIO TOYKM ycunus Ha 5...10 cM OTHOCUTENBHO
CBOETO MepBOHAYarbHOTO MOMOKEHUS; B AaHHOM Cryyae
UMnTUpYyeTCst «nepenas» C3;

e  HenocpeAcTBeHHOM AedopmaLim (13rub - BbiNpsMneHue)
4yBCTBUTENBHOIO kabens K43 Ha 3...5 cm B TeyeHue 2...3
C, B [aHHOM Cryyae MMWTMPYeTCs  AeMOHTax
UyBCTBUTENMbHOTO  kabens ¢ LUento  AanbHenwero
paspyLenns C3 n «nponasay.

[ns sarpaxgeHnin M3 Konoved nposonoku wnm cnvpanu AKJ
KOHTPOMbHbIE BO3AENCTBNS MOTYT NpeacTaBnsTb CoboM:

e  MpUNOXEHWE U CHATWE C 3arpaxaeHus B TeyeHwe 1.2 C
yeurms 15...30 kI, NpUBOASALLErO K OTKMOHEHWIO TOYKM
yeurms Ha  10..20  cM  OTHOCMTENBHO — CBOErO
MepBOHAYarnbHOTO  MOMIOXEHWS; B [AHHOM  cryyae
uMuTHpYeTCs «nepenas» yepes C3;

e HenocpeacTBeHHoi fedopmaumm (M3rmb - BoinpsMIeHne)
yyBCTBUTENbHOMO Kabens K43 Ha 10...20 cm B TeueHne
2...3 C; B f@HHOM Cyyae UMUTUPYETCS «Nponasy.

B nmwbom crnyvae npu Bbibope KB nonb3oBaTenb gomkeH
PYKOBOACTBOBATLCSA MPUHLMMOM €ro afeKBaTHOCTU BO3MOXHOMY
peansHoMy BO3dencTBM0. «Manoe» KOHTPOMbHOE BO3LeNCTBUE
MOXET MPUBECTM K HACTPOWKE MOBbLILLEHHOW (HEONTUMArbHON)
UYBCTBUTENBHOCTW W3JENUS W, Kak Crneactsue, YMEHbLUEHUO

TREZOR-V 02. PykoBoACTBO N0 3KCnyataLmmn

Ve
=

BOLTOK - cCNEUMANABHBIE CUCTEMBI

www.trezorrussia.ru

38

2253

cpegHen HapaboTkm Ha noxHoe cpabatbiBaHue. «bonblioe»
KOHTPONMbHOE BO3LENCTBME MOXET NPUBECTU K  3AHWKEHHON
UyBCTBUTENBHOCTW WM3OENUS W, Kak CrefcTBue, YMEHbLUEHWO
0BHapyXuTenbHoi cnocobHOCTYN U3aenus.

lMpumevaHue. B pasgene 2.2.8. npuBoaMTCA METOAMKA OLIEHKM
BEPOATHOCTI OBHapY)XEHWs W3AEenus, KOTopasi, B KOHEYHOM CYETe,
SBNSETCH  OKOHYaTeNMbHOW UM MO3BOMSET  CKOPPEKTMPOBATH
HEe4OCTATOUHYHO MMM MOBBILLEHHYHO YyBCTBUTENBHOCTb.

MepBoHavanbHo B pasgene «YCTAHOBKA TMAPAMETPOB»
CUCTEMHOIO MEHI0 YCTaHOBUTb MUHUMAIbHOE 3HaYeHNe napameTpa
«Mopor» (nanee «M»), paBHoe «1», W 3HayeHwe napameTpa
«Ycunenue» (ganee «Y»), paBHoe «8», KOTOpblE XapakTepusytoT
MaKCUManbHy YyBCTBUTENLHOCTb U3Aenus ¢ faHHbIM KYO: «[M» =
1, «Y» = 8. lpn pansHemMwen HaCTPONKe NOMNb30BaTeNb OCTAETCA B
pasgene «YCTAHOBKA NMAPAMETPOB» nogpasaena
«Amnnutyaar, nepexoas 13 napametpa «YcuneHue» B napametp
«Mopor» ¢ nomowpio knasuw «ESC» u «—». M3meHeHne
napameTPOB OCYLLECTBMSETCA C MOMOLLbH KMaBULL « | » UK « 1.

MpoussoguTca ogHo KB Ha curHannsaunoHHoe 3arpaxaeHue. Ecnu
ceeToamo «Tpesora» (nanee «T») He 3aropaeTtcsi, 3TO ABMSETCS
CNEACTBMEM OJHOM U3 TPEX NPUUMH:

e K43 yTtpatin 4yBCTBUTENBHOCTD;
e MoHTax K43 npounssegeH HENPaBUILHO;

e  Monb3oBaTenb HenmpaBunbHO Bbibpan Bug (amnnuTygy,
ANUTENBHOCTb)  KOHTPOMBHOTO ~ BO3OEACTBMS,  HE
COOTBETCTBYHLLMIA peanbHbIM BuGpaLmam u
Jedopmarmam C3 npu BTOPXKEHUM HApYLLUTENS.

B nepom wn BTOPOM crnyyasx TpebyloTCs MeponpusTMs Mo
YCTPaHEHUIO HeNCnpPaBHOCTK BMNIOTb A0 3aMeHbl y4acTka Unn BCero
K4S (cm. pasgpen 3 Hactoswero P3). B Tpetbem cnyyae
XenaTenbHa — KOHCYMbTauus  CMeLManucToB  NMpeanpusTus-
NpoM3BOAMTENS U3AENUS UK ero Aunepa.

Ecrm cBetogmogbl  «T»  3aropaloTcs, TO  3HaveHue  «Y»
YMEHbLUAETCs Ha eanHuuy: «Y» = «7». CHoBa ocyuwecTensietcs KB
1 Habniogaetcs peakuus ceetoamoaoB M T.4. Onpegensietcs
3HauyeHne «Y», Mpn KOTOPOM CBETOAMOMbl HE 3aroparTcs B OTBET
Ha eguHcTBeHHoe KB. Ecnn 310 He gocturaetcs npu sHadeHum «I»
= «1», TO 3HauveHue «[lopor» YBENMMYMBAETCS Ha eOuHWLY W
ocyuwiectansietcs nposepka npu «M» = «2», «Y» = «1». Ecnu u npu
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3TUX 3HAYeHUsX CBETOAMOMbl 3aroparTCs, YCTaHaBNUBAKOTCA
napameTpbl «M» = «3», «¥Y» = «1». Ecnn npy 3TUX 3HAYEHMsIX
CBETOAMOALI  MPOJOMXAlT  3aropaTtbCsl,  YCTaHaBNWBAKOTCH
napameTpbl, COOTBETCTBYIOLLME MWUHUMANBHON YYBCTBUTENBHOCTY
n3nenust ¢ aaHHbiM K4O: «M» =4, «Y» = 1.

Ecnm npu MuHMManbHOW  BUOPOYYBCTBUTEMBHOCTW  M3penvs
cBeToamoabl « T» NPOJOIMKAKT 3aropaThCs, TO 3TW HACTpokn («MM»
=4, «¥Y» = 1) (uKCupyroTCS, HO TpebyeTCs NOBbILIEHHOE BHUMaHWE
nonb3oBaTens K [JanbHeWlleil HacTpoike u3genus C  Lenbio
obecneyeHus ero [OCTAaTOMHONW MOMEXOYCTOAYMBOCTW.  [pyroii
NPUYMHON MOXET ObiTb HenpaBunbHO BblbpaHHoe KB (oueHb
cunbHoe). B aTOM cnyyae Takke kenaTenbHa KOHCYNbTaLus
cneumanucToB  NpeanpusTUS-NPOU3BOANTENS W3JENUs UM ero
aunepa.

Takum 06pa3om, OnpeaenstTcsa 3HaueHus napameTpoB «Y» u «Iy,
npu KoTopbIx cBetoanogsl B oTBeT Ha KB He 3aropatotcs. lNocne
3TOr0 3HayeHue napameTpa «Y» YBENUUATb Ha efuHuly (T.e.
OCYLLECTBUTb BO3BPAT K NPeAblayLuemy).

Ocywectente 10 pasnuuHblx KB B pasnuyHbix  mecTax
ormkanwero nponeta C3 (0T onopel k onope). Ecrv B oTBeT Ha 3Ty
BO3ENCTBMA CBETOAMOAbLI 3aropatoTcs Kaxabld pa3 (Mponyckos
HeT), To ocyLiecTnsioTcs Takue xe 10-kpatHble cepumn KB ewe B
5...9 cnyyaiHbIx Mectax no anuHe scero C3.

Ecnn konuuectso nponyckoB He npesbiwaet 3...5% oT obwero
uncna KB, TO HacToMka YyBCTBMTENbHOCTW W3OENUs CYMTAETCS
3aKOHYeHHOW. Ecnu 3TO KOMMYECTBO NPEeBbLIWAET  YKa3aHHbIN
MPOLEHT, TO PEKOMEHAYETCS YBENUYUTL Ha euHULY 3HaueHue «Y»
nmBo yMEeHbLNTL Ha eauHULY 3HadeHue «I».

2.26.  Pekomengaumm no cpyHKumMm «APIT» CUCTEMHOMO MEHHO.

2261

AzLanTuBHas perynvupoBka nopora NpUMEHsIeTCs Ans Toro, YTobb
BPEMEHHO, B TEYEHWe [JENCTBWS MELNEHHO HapacTaloLlen
MOHOTOHHOI MOMexy (Hanpumep, BeTpa unn 61Inskoro TpaHenopTa)
MOBLICUTL  MOMEXOYCTOMYMBOCTL  M3genusi. 3JTO  JOCTUraeTcst
aBTOMATUYECKAM YBENMYEHNEM BEMMYMHBI NOPOra Ha HEKOTOPYH
BEMMYMHYy A  OTHOCMTENbHO MepBoHavanbHOro  ypoBHs o
YBenuyeHne nopora BedeT K HEKOTOPOMY  YMEHbLUEHWHO
0OHapyXuUTenbHOM CNOCOBHOCTM Ha BpeMs AENCTBUSI 3HAYMMON
nomexu. [ns «mManon» nomexu, amnamTyga KOTOPOM He NpeBbiLLaeT
gonen Mo, BnnsiHnem APT1 MOxHO npeHebpeuyb.
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2.26.3.

Mpu amnnuTyge nOMexu, PaBHOW MEpPBOHAYaNbLHOMY MOPOTY,
oTHoweHvne AfMo xapaktepusyeT rnybuHy APTl. Takas nomexa
BPEMEHHO CHUXAeT BEpOSTHOCTb OBHapyXeHWs u3penus, OaHako
npu HebonbLuon rnybuHe APTT 370 U3MEHEHWE HECYLLECTBEHHO.

B wamenuu npumeneHo APTT ¢ Hebonbuwon rmybuHon ~ 30%,
KOTOpOEe HesHaunTenbHo (He 6Goree yem Ha 5...8%) cHuxaer
BEPOSTHOCTb OBHApYXEHUS HapyluuTens BO BpeMs AeicTBus
cunbHoM nomexu. Takum obpasom, ecnn 6e3 AP usgenve 6bino
HaCTPOEHO Tak, 4To obecneynBaeT BEPOSTHOCTb 0BHapyxeHus Po =
0,95..097, T10 BBegeHue yHkuuM APl yMmeHbluaeT 3Ty
BEPOATHOCTb (BpeMeHHo) 4o ~ 0,9.

Coobpasysic co cneundmkon obwvekta ¥ anuHon  C3,
OnokMpyemMon  OfHWM  u3fenuem, Heobxogumo  onpegenuTb,
JonyckaeTcs unu HeT BBeaeHue yHKkuum APT.

[nsi 06bekToB OXpaHbl, rae:
e anvHa C3 He npegenbHas (cm. UM);

e anq noaTBEPXAEHNS TpeBoru
BUAEOHabII0AeHMe;

nucnonb3ayeTcs

®  PACrnoNOXeHHbIE HE Ha OTKPLITO MECTHOCTW (Hanpumep,
B IECY, B FOPOAE);

e TpebyeTcs, npexae BCEro, BbICOKAs BEPOSITHOCTb
0BHapyXeHWUsl U HEXENATENbHO €e CHWXEHUe [axe Ha
HEKOTOpOe BPeMS;

e npeofoneHne C3 MOXET 3aHAMaTb NMPOLOMKUTENBHOE
Bpems (1 MuHyTa 1 6onee),

yHKUMa APTT MoxeT BbiTb oTknoYeHa. K Takum obbektam MOXHO
OTHECTH HedbTexpaHunmLya, Boao3abopsl, BOEHHbIE Cknagbl, 0co6o
BaXHble ODbEKTbl aTOMHOW WM XMMWYECKO MPOMBILLINEHHOCTH W
T.0.

[ns 06beKTOB OXpaHbl, rae:

OTCYTCTBYET BUAEOHAbNoAeHME,;
e anvHa C3 Brmska K npegenbHOMY 3Ha4eHUIo;
e 3arpaxeHue OTKPbITO JEeNCTBUI0 BETPA;

e MPeononeHne 3arpaxaeHnst MOXeT ObiTb OCYLLECTBNEHO
04eHb 6bicTpo (meHee 10 ),
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yHKums APT1 BBoguTCS, YTOBbI 0BECNEUNTL YBENMNYEHNE CPEOHEN
HapaboTku Ha noxHoe cpabatbiBaHue. K Takum obbekTam MOXHO
OTHECTW MPOTSKEHHbIE MEPUMETPbI KPYMHbIX OOBEKTOB, rpaHuLibl
rocypgapcTs. [ericteune APl BBOAUTCS MyTEM YCTAHOBKW 3HAYEHMS
«Bxkn.» B nogpasgene.

B nobom cnyyae, kputepueM MpaBUNIbHOCTM HACTPOMKM M3genus
ABNAETCA YAOBNETBOpEHWe TpeboBaHumam n. 2.2.8. no Bbigaum
CWUrHanoB TPEBOTM B OTBET Ha peanbHble npeogonexns C3,
BbINOSHEHHbIE B PA3NNYHbIX NPUPOSHO-KNUMATUYECKNX YCIIOBUSAIX.

2.2.7.  HacTpoiika BpeMeHHbIX NapamMeTpoB noapasaena «Bpemsa/Cuety.

22.71.

2272

MapameTpbl AaHHOTO  MoApasfena  HacTpauBaloTCs  nocne
HaCTPOWIKW YYBCTBUTENBHOCTM W yCTaHOBKW napameTpa «APTT» (Bkn.
WK BbIKI.) B COOTBETCTBMM C nn. 2.2.6. — 2.2.7. BpemeHHble
napameTpbl HacTpauBaioT, 4Tobbl 0BecneunTb MaKkcMarbHy:o
MOMEXOYCTOMYMBOCTb ~ MPU  334aHHOM  BbLICOKOM  YPOBHE
OBHapyxuTenbHOM  CMocoBHOCTW.  BpemeHHble  napameTpbl
PerynupytoT ANUTENbHOCTb, CKBAXHOCTb, KOMMYECTBO W BPEMS
aHanu3a UMnyrbCoB, BbI3bIBAIOLLMX CBEYEHUE cBETOAMOA «T», T.e.
BbI3BaHHbIX 3HAYMMbIMM BO3AeACTBMAMK Ha C3.

BpemeHHble napameTpsl nogpasgena «Bpemsa/Cuet» (puc. 3.6.)
€CTb:

e  «Mmnynbc» - MUHMManbHas AMUTENbHOCTb Pa3peLLEHHOTo
UMMYNbCa, NPUHUMAKLWAs YCNOBHbIE 3Ha4eHus «1...9»; ecnu
TakoBas MeHblle, TO MMNYNbC «OTOPaKOBLIBAETCA»  WMIN
oTOpackIBaeTCs,

o «[aysa» - MMHMManbHas paspelueHHas naysa Mexay Asyms
UMMyNbCamK, MPUHAMAIOWLAs YCMOBHbIE 3HauveHns «1...9»;
ecnu TakoBas nay3a He cobniogeHa, TO BTOPOW WMMYNbLC
oTbpacbiBaeTcs;

o «OkHO» - Bpems cyeTa paspeLleHHbIX UMMYMbCOB C MOMEHTA
npuxoga 1-ro; NpMHUMAaeT YCnoBHble 3HayeHns «1...9»;

e «CuyeT» - KONMYECTBO Pa3peLLeHHbIX UMMYNbCOB (YCTaBka), Mo
JOCTUXKeHUM koTopon (B npegenax «OkHa») MHULMMpYeTCS
CUrHan TPeBOrW; NPUHUMAET YCIOBHbIE 3HaueHus «1...9y;

o «TpeBora» - Bpems JANUTENbHOCTM BBLIXOLHOTO CUrHana
Tpesoru («1...5» cootBeTcTByeT 1...5 C).

MapameTpbl «Mmnynbe» 1 «Maysa» OTHOCATCA K napameTpam,
KOTOpble ~ OMpPedenslTcs B OCHOBHOM  KOHCTpykumenm C3
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(3arpaxzeHusi ¢ pasmelyeHHbIM Ha Hem KY3) u Bugom (cpuaukon)
Bo3geiicTBus Hapywwutens Ha C3. lMapameTpbl «OkHO», «CyeT»
SBNSIOTCA TaKTWYECKUMM NapameTpamu, KOTOPblE B OCHOBHOM
onpegenstotcs Tunom C3, cnocobHOCTbI0 WM TaKTUKOW HapyLuMTens
no ero npeogonexuto. [lapameTp «TpeBora» onpeaensieTcs
TpeboBaHMAMN MO CTbIkOBKE C KOHKpeTHo CCOW, k koTtopon
MoAKIoYaeTcs u3aenve.

2.2.7.3. Hacrpoiika napametpa «Amnynbey.

2.2.7.3.1. Mepen Ha4yanom ero HaCTpOIikM HeoDXO[MMO YCTaHOBUTL

B nogpasgene «Bpema/Cuet» cuctemMHoro MeHto (puc. 2.6.)
ocTanbHble yncnosble napameTpebl: «Maysa» = «9», «OkHO»
= «9», «Cyet» = «1», «TpeBora» = «3».

22.7.32. YCTaHOBUTb  3HAYEHME KOHTPOMMPYeMOoro napameTpa

«Umnynbe» = 1. Ocywwectsntb 5 pa3 ogHokpaTHbix KB Ha
C3 c npomexyTkom He MeHee 15 ¢. Kaxabin pa3 ybeautbes B
Bblfjaye COOTBETCTBYIOLLETO CMrHana TPEBOrM W CBEYEHUN
cBetoamoaa «T» B TeuyeHue 3 c.

Ecrm curHan Tpesoru xoTs1 6bl 0OuH pas He Habnpancs, To
cnepyeT YBENMWMUUTL Ha €OMHWLY napameTp «YcuneHue»
Unn ymeHblunTb «Iopor» B COOTBETCTBYHOLLMX NOApasaenax
CUCTEMHOTO MeHK «AMPIUTYAA», MCNOMb3ys KIaBuULIN
«ESC», «—» 1 «T». CHoBa NoBTOPWUTL 5 pa3 ofHOKpaTHbIE
KB Ha C3 u ybeguTbcsl B OQHO3HAYHONM Bbidaye CHUrHamoB
TpeBsor.

2.2.1.33. YCTaHOBUTL  3HAYEHME KOHTPOMMPYeMOro napameTpa

«Umnynbe» = 2. OcywecTtsutb 5 pas opHokpaTHble KB Ha
C3 ¢ npomexyTkom He MeHee 15 c¢. Ecnn kaxgbini pa3s
BbIZAETCA COOTBETCTBYIOLMA CATHAN TPEBOMW, TO YCTAHOBUTb
criefyloliee  3HaYeHWMe  KOHTPONMWPYeMoro  napameTpa
«Mmnynbe» = 3. 3HaveHne napameTpa yBeNnMuMBaeTcs Ao
TEX NOp, Noka B 0TBET Ha 5 oaHokpaTHbIX KB curHan tpesoru
BblgaeTcs 4 1 MeHee pas. 3adMKCMpOBaB 3TO 3HAYEHWe,
OCYLLECTBUTb  BO3BPAaT K Mpedblayliemy  (MeHbluemy)
3HAYEHWIO NapameTpa. 3TO 3HaYeHue, Mpu KOTOpPOM Ha 5
BO3AENCTBMI Kaxabl pa3 BblJAETCS CUrHan TPEeBory,
sBnsieTcs 6a3oBbIM.

2.2.7.34. [ns ycraHoBneHHOro 6a30BOr0 3HaueHusi napameTpa

«Umnynbex» ocywecteuTs 40...60 ogHokpaTHbIX KB Ha C3 B
pasnnyHbIX MEeCTax, XenaTtenbHo no Bcen ero anuue. Mpw
3TOM [Jonyckaetcs «noteps» A0 3...5% curHanos Tpesoru.
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2.2.7.35.

2.2.7.386.

Ecrn notepu Gomblue, To 6a3oBoe 3HaueHue napameTpa
«/IMNYnbC» YMEHBLIUTb Ha €AMHILLY.

NameHnTb napameTpbl HaCTpOVIKI/I, BbICTaBMB 3HA4E€HUA:
«Cyer» = 2, «Maysa» = 1. Ocywectsutb 40...60
opHokpaTtHbX KB Ha C3 B pasnuuHbIX MecTax, KenaTenbHo
no Bcen ero grmHe. lNpu 3ToM JonyckaeTcs «moTeps» Ao
5...10 % curHanos TpeeOrM MO CpaBHEHWKO C N. 2.2.7.3.4.
Ecrm noTepn Gormblie, T0 6a3oBoe 3HayeHue napameTpa
«Mmnynbey» yBenuuMBaeTCs Ha eguHULY.

Mocne aToro HacTpoiika napameTpa «Mmnynbe»
CUMTaETCS 3aBEPLUEHHON 1 fanee ero 6a3oBoe 3HayeHWe He
M3MeHseTCs.

2.2.7.4. Hactpoitka napametpa «[ay3a».

22741.

22.742.

22743.

MNapameTp «May3a» B ONpegeneHHoON CTENeHN SBNAETCS
3aBuMCMMbIM 0T napameTtpa «Umnynbe». Ero 3HayeHwe
JOMKHO He Oonee uyem Ha 2 no3vuMM (B CTOPOHY
YMEHbLUEHNS UMK YBENWYEHMS) OTNNYATBCH OT 3HAYEHMS,
YCTaHOBMEHHOrO B COOTBETCTBUM C N. 2.2.7.3.

Meped Havanom HacTpomku napametpa «[laysay»
Heobxoaumo NpoBepuTb B Nogpasaene «Bpems/Cyet» (puc.
3.6.) ycTaHOBKy ocTanbHbix napameTpoB: «OKHO» = «9»,
«Cyet» = «2», «TpeBoray = «3».

YCTaHOBMTb  NEpBOHAYanbHOE  3HAYEHWe
«May3a», paBHoe 6a30BOMYy  3HAYEHMIO
«Mmnynbex, onpegenexHoe B . 2.2.7.3.

napametpa
napametpa

OcywectButb He MeHee 30 opHokpaTHbix KB Ha C3 B
pasfNyHbIX €ro MecTax, XenatenbHo no Bcei anuue. Mpw
3TOM fonyckaeTcs «noteps» oT 3 g0 6...8 % curHanos
Tpesoru. B aTOM crnyyae 3HauyeHWe napameTpa CTaHOBUTCS
0a30BbIM.

Ecnu notepb HeT unu oHu MeHbLue 3%, TO nepBoHaYansHoe
3HaueHne napameTpa «[lay3a» yBenMuMTb Ha OOHY WM
(nanee) Ha aBe no3uuwm, 1 ukcupoBaTh Kak 6a3oBoe (BHE
3aBMCUMOCTU OT NOTEPD).

Ecnu notepu 6onbLue 6...8%, To nepeoHavyanbHoOe 3HaveHue
napametpa «[lay3a» ymeHbLWUTb Ha OfHY WM (ganee) Ha
ABe nosvuwM, M ukcuposaTb kak 6asoBoe  (BHe
3aBWCYMOCTM OT MOTEPD).

22744,

lNocne atoro HaCTpOVIKa 9TOro napameTpa CYuTaeTcsa
BGBepUJeHHOVI M panee ero 0a3oBoe 3HAYeHME He
M3MEHAETCA.

2.2.7.5. Hactpoitka napameTpoB «OkHO» 1 «CyeT».

2275.1.

22.1752.

Mapametpbl «OkHO» ¥ «CueT» B oOnpemeneHHomn
CTeneHn SBNAETCA  3aBUCUMbIMKM  Opyr OT  Apyra.
PekomeHayeTcs, 4ToBbl UX 3HAYEHUS He pa3nuyanuchb Apyr
oT apyra 6onee Yem Ha 2 No3uLMK (B CTOPOHY YMEHbLUEHWS
NN YBENNYEHNS).

Uncnoson napametp «OKHO»  [OMKEH  OXBaTbiBaTb
NPOMEXYTOK BPEMEHW, B TEYEHWE KOTOPOro HapyLWUTenb
npeofoneBaeT 3arpaxdeHne W OkasbiBaeT Ha  Hero
MexaHu4yeckie Bo3LencTBms. INpy 3TOM YMCOBOV napameTp
«CyeT» CBf3aH C WHTEHCWMBHOCTBIO (CKBAXHOCTBIO) 3TWX
BO3OENCTBMA  —  MeHbllee  3HayeHWe  mapameTpa
COOTBETCTBYET MEHbLLEN MHTEHCUBHOCTH.

Monb3oBaTenb,  coobpasysice ¢ Bugom C3  n
npeanonaraeMon  Mogenbio  (MOBEAEHMS)  BO3MOXHOMO
HapywuTens, npegBapuTENbHO YCTaHABMMBAET 3HAYEHUS
«OkHO» 1 «CyeT». [paBUNLHOCTL YCTaBKM MPOBEPSETCS,
OCYLLIECTBISIS KOHTPOMbHbIE npeofoneHus C3.

3HaueHus «1»...«4» 3TUX NapameTpoB XapaKTePHbI A4S
C3, koTopble MOryT ObiTb MPEOAONEHbl AOCTATOMHO BbICTPO
(8 npegenax 8...10 c¢). K takum cutyaumam moryt ObiTb
OTHECEHI:

cetyatoe 3arpaxgeHne 6e3  Kosbipbka, «meperias»
KOTOPOrO BO3MOXEH C XOAY UMM C NOMOLLBIO NPUCTABHON
NECTHULbI;

«KO3bIpek» Ntoboro Tuna, NpeoaoneBaeMblit HAbpocom Ha
Hero TBEpAOro Mrockoro npegMeTa, 3alyuLLaroLLero
HapyLu1Tens (Hanpumep, Aocka), U BbICTPLIM ABUXEHUEM
no Hemy;,

3arpaxgeHme w3 nnockon cnupanu  AKJl,  koTopoe
OCyLLECTBNSAETCH  «MponasoM» B ObICTpO M rpybo
pa3[BMHYTOE OTBEPCTHE;

ObICTPbIN  feMOHTaX 2.4 CTsKek 1 OToABUraHue
YYBCTBUTENbHOrO Kabens B CTOPOHY C NPOABMMEHMEM
yepe3 Hebnokupyemyto obnactb 3arpaxgeHus (ecnu
Takoe BO3MOXHO).
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22153. 3HaueHns «6»...«9» napameTpoB «OkHO» 1 «Cyer»
xapaktepHbl ans C3, KkoTopble MpeofoneBalTcs, kak
npaBuno, AoctatouHo meaneHHo (B npegenax 20...30 c). K
TaKuM CUTyaLmMsM MOTYT ObITb OTHECEHI:

e  BbICOKOE CeTYaToe 3arpax/eHve, ceTyaToe 3arpaxaeHue ¢
KO3bIPbKOM, «Mepenas» KOTOpOro BO3MOXEH TOMbKO C
MOMOLLBIO MPUCTABHOM NECTHULIbI U OTHOCUTENBHO MEANEHHO,
BCMEACTBUE OMACHOCTW MONYyYeHWsl TpaBMbl NPU NafeHUn ¢
BOMbLLON BbICOTHI;

e zarpaxgeHve wu3 obbemHon crmpanu AKJl, npeogonetb
KOTOpOE BbICTPO HEBO3MOXHO;

e  [eMOHTax OOmnbLIOr0 OTpeska YyBCTBMTENBHOrO kabens ¢
Lenbl [anbHERero npoaBWKeHUs Yepe3 Hebnokupyemyio
obnactb sarpaxaeHus.

22754, 3HaueHus «4»...«6» napametpoB «OkHO» 1 «Cyery»
ABNAKTCA KOMNPOMUCCHBIMU (YHUBEPCAMbHBIMM), YCTaHOBKA
KOTOPbIX PEKOMEHOYIOTCS, €CnM  MOMb30BaTeNio  TPYAHO
nepBoOHaYarbHO ONpenenuTb MoAenb HapyLuMTens — cryyai
anpuopHO HeoNpeaeneHHoCTU.

2.2.755. 3aBwcumocTu WCTUHHBIX  3HA4YeHWN (ycTaBkw)
napameTpoB «OkHO» M «CyeT» OT YMCMOBbIX 3HAYEHWN
npeacTaBneHbl COOTBETCTBEHHO B Tabn. 3.4. 1 3.5.

Tabnuua 3.4. CooTBeTCTBME MEXAY YNCNOBLIM 3Ha4YeHUeM napameTpa «OkHO» U
UCTMHHbLIM BPeMeHeM yCTaBKM anroputMa o6padoTkm nHchopmauum

Tabnuua 3.5 CooTBeTCTBME MEXAY YACNOBLIM 3Ha4YeHUeM napameTpa «Cuet» U
UCTMHHbIM 3Ha4Y€HMEM yCTaBKU anropuTma obpaboTku uHopmaumm

YcraBka napameTpa
«CyeT» anroputma 1 2 3 4 5 7 9 12 15
06paboTku MHhopmaLm

Yucnosoi napameTp

«1» «2» «3» «dy» «5» «6» «7» «8» «9»
«Cyet» MY

YcraBka napameTpa
«OkHOY, ¢ anroputma 3 4 6 8 11 15 20 26 33
00paboTku MH(hopmaLK

Yucnosoi napameTp
«OkHo» MY

«1» «2» «3» «4y» «5» «6» «7» «8» «9»

Mpumedarue. 3HaueHnst «OKHO» = «1», «2» NPUMEHSIOTCS TOMBKO B CyYae BO3MOXHOCTY
O4YeHb ObICTpbIX nNpeoponenuii C3, KOTOpble COMPOBOXAAIOTCS, Kak MpaBWMo, OYEHb
OonblmMMK  NMONEe3HbIMKA curHanamu. 3To OBCTOATENBCTBO AOMKHO ObiTb Y4YTEHO Npu
Bblbope KBB N.2.2.5.1.

Mpumeyarue. 3HaueHne «CyeT» = «1» MPUMEHSETCS BPEMEHHO AJI1 HACTPOMKM ApYriX
napameTpoB M He MOXET SBNATbCA 6a30BbIM NP OKOHYATENbHOW HACTPOVKEe M3Aenus.
3HaueHre «Cuet» = «2» NPUMEHAETCA B UCKIIOUMTESNBHBIX CIy4YasX U He peKoMeHayeTcs
Ans OONMbLUMHCTBA TUMOB 3arpaxaeHuii.

22.75.6. B cuctemHom wmeHtw pasgena  «YCTAHOBKA
MAPAMETPOB», nogpasgena «Bpemsa/Cyet» ycTaHOBUTH
unCroBble  3HaveHus napameTpoB  «OkHO», «CuyeT» B
COOTBETCTBMM C pekomeHZauuamu n. 2.2.7.5.5. B cnydvae
anpuOpHO  HEOMPEAENEHHOCTU  YCTAHOBWUTb  CpefHue
uncrnoBble 3HayeHns (yctaeku): «OkHO» = «5», «Cyet» =
«5».

2271517. CoBepwinTb MO 5 KOHTpOMbHbIX mpeogoneHuin C3 (B
nobom yaobHom mecTe) kaxgoro Tvna (cero 15):;

e  «nepenas» C NOMOLbIO ﬂpMCTaBHOVI NeCTHULbI;

e «mporias» 4epe3 3arpaxdeHue C npeaBapuTENbHbIM
pa3pyLUeHUeM UNK pasaBUraHUEM NONOTHa;

e  «mogbeM» MOMOTHA 3arpaxdeHns C  Mocneayowymm
Nponasom B 0Gpa3oBaBLLeecs OTBEPCTHE.

Habniopatb 3a nokasaHusiMu CBETOAMOAOB «T», KOTOpble
npy NPeofoneHnn [OmKeHbl kpaTkoBpemeHHo (0,5 c)
3aropaTbCsl  HECKOMbKO Pas, WHOMLMPYS O MOSIBIEHWM
HECKOMbKMX  3HAYMMbIX  WMMynbcOB. ECNMM  BO3MOXHO,
MOACYMTATb KONMYECTBO 3HAYMMbIX UMMYNILCOB NO KaXgoMy
NPeoaoneHnto, OnpeaenuTb MUHMManNbHOe W cpedHee
KOMMYeCTBO 3aperncTpMPOBAHHBIX MMMYIbCOB, BO3HUKAIOLLMX
npw eanHnyHoM npeoponeHn C3.

Habniogate 3a BpeMeHeM peanbHOro  MexXaHW4eckoro
Bo3aencTaus Ha C3 ¢ NOMOLLbI0, HanpuMep, CekyHaoMepa.
OHO [OMXHO ObiTb HEMHOrO MeHblie (Ha 1...2 C) wm
COOTBETCTBOBATb 3HAYeHUI0 napameTpa «OkHoy (Tabn. 3.4.).
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22.758.

22.7509.

2.2.7.5.10.

227511

Ecrm B pesynbrate nepBbiX 15-4  KOHTPOMbHbIX
npeogonenuit (KI) 3arpaxgeHns curHan TPeBOTU BblAaeTCs
BO BCEX Cryyasix, TO Creayer:

YMEHbLUNTb YCTaBKy napameTtpa «OKHO» 1w NnpuBeCTU
€€ B COOTBETCTBME CO BpEMEHEM NPEOAONEHNA C3;

YBENUUNTb Ha eauHULYy YycTaBky napametpa «CueT», -
ycTaBka [0MmKHa ObiTb HE MeHblle WX MUHMManbHOrO
KOnm4ecTBa, 3ahVKCMPOBAHHOTO npu OfIHOM
NPeoAoNeHIN.

Mocne koppekTMpoBkW ycTaBok «OkHO» M «CyeT» CcHOBa
coBepwutb 15 KIM n ybeguTbes, 4TO B KaxmoMm cryvae
CUrHan TpeBoru BbiAaeTcsi. B MpoTMBHOM Cryyae yMeHbLWMTb
3Hayenme napametpa «Cuet» Ha eguHudy. CHoBa
cosepwutb 15 KIMT u ybeauTbcs, 4TO B KaxgoMm cryyae
CUrHan TPeBoru BblgaeTcs.

Ecrm B pesynbtate nepebix 15-u Kl 3arpaxgenus
cUrHan TpeBoru xoTs Obl B OQHOM Crlyyae He Bblgaetcs,
HECMOTPS Ha MUraHne CBETOAMOAO0B « T, TO CneayeT:

YBENUUMTL YCTaBKy napameTpa «OKHO» M NpUBECTU €€ B
COOTBETCTBWE CO BpeMeHeM npeogonexns C3;

YMEHbLUWUTb HA eauHULY YCTaBKy napameTpa «Cuet», -
ycTaBka [OOMKHa ObiTb, MO kpailHed Mepe, Ha OAHY
MO3MLMI0 MEHBLLE, YeM CPEAHEEe KONMMYECTBO 3HAUMMbIX
WMNYMbCOB, HO  HE  MEHblle  MWUHUMAmbHOMO
3aPEerncTPUPOBaHHOO KONMMYeCTBa.

CHoBa coBepluMTb 15 KOHTpOMbHbIX npeogonexunint C3
aHanorMuHo n. 2.2.7.5.7 n ybegntbes, YTo B KaXOOM Cryyae
BblOaeTcs curHan Tpeeorn. B npotuBHOM cnyyae cHoBa
YMEHbLUUTb Ha eAUHNLY YCTaBKy napameTpa «CueT».

Ybeantbecs, 4TO MpW coBeplleHMn Hoebix 15 KIT B
Ka)XdoM Cnyyae BblgaeTcs curHan Tpesoru. 3admkcnpoBaTb
MOMYyYEHHbIE YMCIOBbIE 3HAYeHUs napameTpoB «OKHO» W
«Cyet» kak 6a3osble.

pumeyanue. TMony4yeHHoe Ba3oBoe 3Ha4yeHWe napameTpa
«Cyet» He JomkHO ObiTh paBHbIM «1». He pekomeHmyeTcs
Takke ycTaHOBKa napametpa «Cuet» = «2». Ecnu Takoe
npou3oLLINO B pesynbTate HacTpoku no n. 2.2.7.5.10, To
criefyeT yYBENWUMTb Ha €OMHULY 3HayeHue napameTpa
«YcuneHue» WM YMEHbWWTb Ha EAMHWLY 3HaYeHue
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Tabnuua 3.6. Np1uMepHbIe HACTPONKK ANSi HEKOTOPbIX BUAOB 3arpaxaeHus

napametpa  «Mopor»

NAPAMETPOB».

B pasgene
[anee npoBectn BCe

«YCTAHOBKA

KOHTPOJIbHbIE

UCMbITaHUs MO M. 2.2.7.5 1 NOMy4nTb HOBbIE (YBENMUYEHHDBIE)
BasoBble 3HayeHns napameTpoB «OKHO» U «CueTy.

3HaveHus napameTpoB
Ne | MapameTpel Cnupanb u3 3abop u3 ceTku 3abop 13 npochunMpoBaHHoOro
AKT «Pabuua» nmcra
1 | Pexekums 56 6-7 4-5
2 | Wmnynec 3-4 3 2-3
3 | Maysa 3 3 2-3
4 | Cyer 3 4-5 3-5
5 | OkHo 34 3-5 34
2.2.8.  Hactpoiika usgenusi no HasHa4eHuto.
2.2.8.1. Cosepwutb KI curHannsaumoHHOro 3arpaxaeHusi, 6rokupyemoro

u3genuem, B KonuyecTse He MeHee 33, B pasHbix mectax C3.

2.2.8.2. Wspenue cuutatb OKOHYATENbHO HACTPOEHHBIM,
npeoponeH C3 Tem mnm uHbIM cnocobom ByayT BbIMOMHATHCA
TpeboBanust Tabnuubl 3.7. Mpn 3TOM rapaHTUpyeTCs BEPOSTHOCTb
obHapyxeHus Hapywmutens He meHee 0,95 (npu JoBepUTENLHON
BeposTHocTH 0,8).

ecnm  npu

Tabnuua 3.7. Tabnuua COOTBETCTBMSA KONIMYECTBA KOHTPOSbHbIX NpeogoneHuin C3 n
yncna nponycKoB Ans NPOBEPKU BEPOATHOCTU 0OHapyxeHusa usgenus Po= 0,95

Konnuectso KI1, He meHee 33 46 76 | 104 | 131 | 157 | 183 | 207
Uncrno gonycTUMbIX MPOMnyCcKoB 0 1 9 3 4 5 6 7
(HeBblgava TpeBoru), He 6onee
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Mpumeyarue. «MepTBOE» BpPEMS MOCNE OKOHYAHWS CUTHanMa TPEBOrM, B TEYEHUE KOTOPOro
u3genue He pearvpyetT Ha Bo3gencTausi, coctaenseT 10 ¢, MO3TOMy HegomyCcTUMO
coBepLLatb nonbiTkM npeogoneHus C3 ¢ uHTepBanom MeHee 15 c. PekomeHayembii
nHTepsan coctasnset 30...60 c.

2.2.8.3. B 3aBucumocTn ot Tpebosannit CCOW, K KOTOpoOW nopkntovaeTcs
u3genue, NPoM3BECTU HACTPONKY ANUTENBHOCTW CUrHana Tpesora B
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nogpasaene «Bpems/Cuet» pasgena «YCTAHOBKA
MAPAMETPOB» cucTeMHOro MeHi. 3HadeHus napametpa «1»...
«5» COOTBETCTBYKOT TpebyemMoMy BpeMeHN ANUTENbHOCTW CurHana
B CEKyHOaX.

3. TexHu4eckoe obcnyxuBaHue usgenus

3.1. OOwme ykasaHus

3.1.1.

312

3.1.3.

TexHuyeckoe obcnyxusanue (TO) wsgenus W CUrHANM3aLWMOHHOTO
3arpaxgeHns NpoBOAMTCA C LENbl0 COAEpXaHWss ero B UCMPaBHOM
COCTOSIHUM W MPEAO0TBPALLEHMM BbIXOAA U3 CTPOS B MEpUoZ, SKcnyaTaLmm.
BbinonHsietcs nuuamu, uayumBwmmn PO u UM, npegycmatpuBaet
NNaHoBOE BbINOMHEHWE NPOUIAKTYECKX PaboT M yCTpaHeHWs BCex
BbISIBNIEHHbIX HEAOCTaTKOB.

Mpu npoBegeHu TO  Mcmonb3oBaTb  OObIYHBLIA  MCMPABHbIN
3MEKTPOMOHTaXHbIN MHCTPYMEHT (KyCauku, maccaTvu, OTBEpPTKa), a Takke
npnbop KOMOUHMPOBAHHbI (OMMETP).

Mpw nposenexnn TO B Bonee nonHom o6beme Tpebyetcs MY.

3.2. Mepbl 6e3onacHoCTH

3.2.1.

3.2.2.

3.23.

SAMNPELIAETCA:

e npoBoauTb TO B TEYEHWUM UMK NPUBIIKEHUM TPO3bl, @ Takke BO
BpeMsl A0XAs U CHeronaaa;

e  NPOM3BOOUTDL 3amMeHy COCTaBHbIX yacTen usgenus npwn BKNKOYEHHOM
HanpsxeHun nNuTaHuaA,

e 0oTCOeOMHATb B 0T 3a3emnuTens;
®  /CMONb30BaTb HEUCTPABHbIN MHCTPYMEHT WUITK MPUBOpbI;

® [IPUMEHATb HEUCnpaBHYH NECTHULY WNK CTPEMAHKY Npu pa60Te Ha
C3.

He pekomeHaoyeTCs  NpoOBOAMTL — TEXHUYeckoe  0BCMyxuMBaHWE
CUTHaNM3aLMOHHOTO  3arpaxgeHust Npu  TemnepaType  OKpyXaroLero
Bo3gyxa -5 °C u Hwxe. Hegonyctuma 3ameHa 4yBCTBUTENbHOTO kabens
K43 npu temnepatype Himke -15 °C.

Cnepyet cobniopate Mepbl  NPeAOCTOPOXHOCTM npu  pabote Ha
NecTHNLE, a Takke Npu HaTskeHun «kontoveroy C3.
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3.3. TMopsApok TexHMYeCcKoro 06CNy nBaHusA

3.3.1.

YCTaHaBnMBaeTCa NEPUOAMYHOCTb TEXHUYECKOTO OBCIYKUBaHNS — OWH
pa3 B kBapTan. Mopsgok TO npuseaeH B Tabnuue 4.1.

Tabnuua 4.1. Mopsaaok TexHMYeckoro obcnyxuBaHNa U3penus
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MyHkT PO | HaumeHoaHue pabot | MpumevaHue
3.3.2 BHeLuHuit ocmoTp [poBoAMTCS BU3yasnbHO
Mposepka MpoeoauTcs ¢ nomolwbio MY, npubopa
3.3.3 KOMBWHMPOBAHHOTO M pearbHbIX BO3AENCTBUI Ha
paboTocnocobHOCTM c3
3.3.2.  BHewHWA OCMOTP OCYLIECTBNSETCA BU3yanbHO C LEMb MPOBEPKM

coctosHus C3, K4O n B3 wuspenusi. Mpu npoeeseHmn ocmotpa C3
onpegensetcs HeobXoaNMOCTb:

e yhaneHua C 3arpaxaeHna MNOCTOPOHHUX MNPeaMETOB - BETOK
[epeBbes, MyCcopa;

e BblpyGaHusi BeTBel KYCTOB WNM [EpeBbeB, KOTOpblE MOryT
KacaTbCsl 3arpaXaeHus npu BeTpe.

Mpu BHewHem ocmotpe C3 Heobxogumo 0OpaTUTb BHWMaHWE Ha
BO3MOXHbIE HapYLLEHNS! KOHCTPYKLMM, CBSI3aHHbIE C HanMYMeM:

e [bIp, 060pBaHHbIX NPOBOJIOK U T.M. (HapquGHI/Ie OAHOPOOHOCTU U
LIeNOCTHOCTU nonoma);

e pOBWCaHWS NONOTHA 3arpaxaeHuns («ny3bipuy, NPorubsl);
e LuaTaHWs onop nog Aenctanem ropusoHTansHon cunbl 10...15 kI

BbisiBneHHbIe KOHCTPYKLMOHHbIE HEeOOCTaTKn HeoOxoanumo YCTPaHUTb, He
00Xnaaacb yBenu4yeHna Konm4ecTaa NNOXHbIX TPEBOT M3OENNA.

Mpwu BHeLwHem ocmoTpe B3 Heobxoaumo npoBepuT:

e HamMuve M KaYecTBO KpenneHust 3a3emMnuTens (ConpoTUBIEHNEM
He bonee 30 Owm);

®  HaOexXHOCTb kpenneHus B3O Kk 3arpaxgeHuio Wnu K Apyrou
TBEpAOM MOBEPXHOCTH, 0becneymBaroLiee OTCYyTCTBUE BUANMOTO
cmeLleHus npu yeunum 10 kT

e  OTCYTCTBWE MPU3HAKOB MEXAHNYECKOrO NOBPEXAEHMUS Kopryca.
B cnyyae obHapyxeHus He[oCTaTkoB X He06X0ANMO YCTPaHUT.
Mpw BHewWwHem ocmoTpe KY3 0bpatntb BHUMaHWe Ha:

www.trezorrussia.ru

51




Ve
=

TREZOR-V 02. PykoBozcTBO N0 3KCMyaTaLum BOCTOK - CNEUNAABHBIE CUCTEMBI

e LEnoCTHOCTb M30NsALMM YyBCTBUTENBHOMO Kabens no Bcen ero
AnVHe, OTCYTCTBME rMYBOKUX LiapanuH 1 BMSATUH, KOTOpble Mpu
JarbHenwen aKkcnnyatauuu MOryT MNPUBECTU K HapYLIEHUo
LIenoCTHOCTY M30MALMM U NPOHUKHOBEHMIO Bnark B K43;

®  OTCYTCTBME KOHTAKTOB LUMMOB  «KOMKOYKKU» W 0005104KM

4yBCTBUTENLHOTO Kabens;

e HapgexHocTb kpennenus K43 k C3 (6e3 niodta), Hanmume CTsikek

He pexe, yem yepes 15...30 cv;

e otcyTcTBUME cBOBOAHOrO npoBucaHus KYO Ha pnune 30 cm

tonee 1 cm;

®  LEeNnoCTHOCTb UK OTCYTCTBME MPU3HAKOB  PXaBYMHbl UK

MexaHuyeckix nospexaenuin MO, MC.

B cnyyae obHapyeH!st HEAOCTaTKOB X HEOBXOAMMO YCTPaHNTb.

Mpumeyanue. [onyckaetcs NpoBOAUTL BHELHWA OCMOTP u3genns 6es

BbIKIIOYEHNS HANPSIKEHUS NUTaHMS.
3.3.3.  [posepka paboTocnocobHOCTM n3genus
3.3.3.1. TocnenoBaTenbHOCTb  BbIMOMHAEMbIX

paboT no npoBepke

paboTocnocobHOCTV U3fenus npueeaeHa B Tabnuue 4.2.

Tabnuua 4.2. Nopagok npoBepku paboTocnocobHOCTH U3penus

Ve
=
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Copeparue paboT no npoBepke paboTocnocobHOCTY M3aenus MyHkT P3
1 ViamepeHrune noTpebnsieMomn MOLHOCTY U HAaMPSHKEHNS MUTAHUS 3.3.32
2 [poBepka UCNPaBHOCTM AaTumKa BCKpbITUS B 3.3.3.3
3 Mposepka nagenus npu otknoveHum K43 3.3.34
4 MpoBepka paboTOCNOCOOHOCTH U3LENUS NPY PYYHOM KOHTpOSE 3.3.35
5 MpoBepka 13genus Npu OTKIIOYEHNN HANPSKEHUS MUTaHUS 3.3.3.6
6 MpoBepka ypoBHS «LLymMa» U3nenus 3.3.3.7
7 MpoBepka paboTocnocobHoCTH n3genus npu npeogonexun C3 3.3.38

Mpumeyarus. 1.Mposepka nagenns no n.3.3.3.2 He obs3aTentHa B Cydae ero yCTondYnBom

paboToCnoCOBHOCTM MO HA3HAYEHMIO.
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2.Mpw npoBegeHun nposepkm no n.6 Tpebyetcs Y.

3.3ambikaHMe M pa3MblkaHUE BbIXOAHBLIX KOHTAKTOB «3»-«4», «B»-«7» n «4»-«5» Ha
konogke «X3» B3 koHTponMpoBaTh NPUBOPOM KOMOMHUPOBAHHBLIM MOBOrO TMNa, HanpUMep,
L1chpoBLIM MyNLTUMETPOM UMK C NOMOLLb annapaTtypsl CCOW.

4 Bpewmsi mexay npoBepkamu no n. 7 gomkHo 6biTb He MeHee 30 ¢.

3.3.3.2. W3mepeHue noTpebnsemMon MOLHOCTU U HaNPSKEHUS MUTaHUS
130€enns OCYLLECTBNSETCA C NOMOLLb0 Nprbopa KOMBMHUPOBAHHOTO
(MynbTMMeTpa). BkrtounTb NpUBOP Kak amnepMeTp B paspbiB Lieny
nuTaHns b3 n 3amepuTb ToK:

e |1 npu oTKnoYeHHOM [1Y;
o |2 npu BkntoyeHHOM 1Y

OtcoeanHnTtb Npubop, noaatb NUTaHUE HEMOCPEeACTBEHHO Ha B3.
3amepuTb NpubOPOM, BKMIOYEHHBIM KaK BOMbTMETP, HampshkeHue
nntanus Un Ha knemmax «+E» u «-E»; ynoctoBeputbes, 4TO
HanpshkeHWe NUTaHWs HaxoguTcs B AmanasoHe 11,5 — 28,5 B
MOCTOSIHHOTO  TOKA. BbluMcrMTb  MOTpebnsiemyild  MOLLHOCTL B
pexume C OTKMYeHHbIM MY P1 = K* U m P2 = I Up
ygoocToBepuTbes, YTo P1< 350 MBT, P2< 400 mBT.

3.3.3.3. TpoBepka uMCMpaBHOCTM [aTuMka BCKpbITUS B3I ocyulecTenseTcs
nyTeM U3MepeHns CoNpoTMBIEHUS Res MeXOy KOHTakTamu «4» 1 «5»
Konogku «X3» B pexuMe BCKpbITUS (BenmunHa Rs = 1 MOM), 1 B
AexypHoMm pexume (BenmumHa Rs < 1 Om). [exypHbin pexum
MOQENMPYeTC HaXaTWeM ([0 XapakTEpHOro Lienyka) nanbLem
A3blYKa AaTumKa.

3.3.3.4. Tposepka nsgenus npu otkiodeHnn K43 ocylectenseTcs nytem
otcoeanHeHnss oT knemm «OB1», «OB2» konogku «X1», «X2»
JPEHaXHOro MpOBOAHMKA YyBCTBUTENbHOrO Kabens. [pu 3Tom
JOMKHb! 3aropeTbes CBETOAMOAHbIE VHOMKATOPbI
«HeucnpaBHOCTb», @ KOHTaKTbl «3», «4» M «B», «7» -
pasomkHyThCA.  Mpn  0BpaTHOM  MOAKMHOYEHUNM  OPEHAXKHOro
npoBogHuka K knemmam «OB1», «OB2» komogkn «X1», «X2»
CBETOAMOMHbIE MHAMKATOPbI «HEMCnpaBHOCTbY AOIMKHbI MOracHyTh
(4epes 2...3 ¢), a KOHTaKTbI «3», «4» 1 «B», «7» - 3aMKHYTbCA.

3.3.3.5. TMpoBepka paboToCnOCOBHOCTM W3AENUS MPU PYYHOM KOHTpOne
OCYLLECTBNSAETCA NYTEM HaxaTus U OTnyckaHus (B TeyeHue 1...2 ¢)
kHomkm « TECT», pacnonoxeHHoN B BEpXHeN YacTh nnatbl B3 (puc.
2.2.). MNpun atom (4epe3 2...3 C) OOMKHbI 3aropeTbCs CBETOAMOADI
«T» Ha 1...5 ¢, @ KOHTaKTbI «3», «4» U «6», «7» - Pa3OMKHYTbCS Ha
370 Xe Bpems.
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3.3.3.6. Tposepka u3Aenus nNpu OTKMIOYEHWN HAMPSHKEHUS  MUTaHWA
OCYLLECTBNSETCA  MyTEM  KOHTPONS  COMPOTUBAEHWS  MeXay
KOHTaKTaMu «3», «4» 1 «B», «7» KONoakM «X3» MpK OTKIOYEHUN
MUTaHUS; OHO JOMKHO COCTaBNATL He MeHee 1 MOM.

3.3.3.7. TpoBepka YpOBHA «llyma» W3OENus OCYLIECTBNAETCA Npw
nogkntoveHHom Y. CHavana T1Y nepeeect B pasgen
«YCTAHOBKA TAPAMETPOB», nogpasgen «Bpems/Cuety,
napametp «[lopor», roe 3adukcUpoBaTh Tekyllee (OercTByloLee)
YnCrioBOe 3HayeHKe nopora U3 amanasoHa «1»...«4». B 1abn. 4.3.
NpeaCcTaBneHo COOTBETCTBME MEXZY YMCMOBLIMUA 3HAYEHUSMU W
UCTUHHBIMM 3Ha4eHnsMK nopora o, BbIpaXeHHbIMI B MB.

Tabnuua 4.3. CooTBeTCTBUE MEXAY YNCNOBLIMU U UCTUHHBIMW 3HAYEHUAMU

napameTtpa «lMopor»
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Yucnoeoe 3HadeHme (Ha XKK- nnaukatope 1Y) «1» «2» «3» «4»

WcTuHHOe 3HayeHue napameTpa Mo, MB 200 280 400 560

MY nepesectu B pasgen «KOHTPOIbHBIE TOYKW» cuctemHoro
MeHio. B TeyeHune 2...3 MuHyT Habntogatk W perncTpuposaTth (pas B
3 C) 3HayeHWs curHana B KOHTpomnbHOW Touke «KT8». BoibpaTtb
MakcumanbHoe — 3HayeHue  WwymoBoro  curHana W ek,
3aperncTpupoBaHHOE 3a 3TO BPeEMS.

Ecrm noroga BO Bpems npoBeaeHus pabot no TO Tuxas
(be3BeTpeHHas), BbiNagaeMblx 0CafkoB HET (BoXab, Fpag U T.4.), TO
JOIKHO BbIMOMHATLCS: OTHOWeEHME «curHan/wymy» = Mo / Ws ware =
4...6.

Ecnu Bo Bpems nposegerus TO ckopocTb BeTpa coctasnseT 5...10
M/C, uMOeT [oXab, TO [AONMXHO BbIMNOMHSATBCS:  OTHOLUEHWe
«curHan/wym» = Mo / Ws varc 2 2...3.

Ecrm Bo Bpemsi npoBeaeHust TO ckopocTb BETpa COCTaBNseT bonee
10 m/c, ngeT poxab (C BETPOM), TO AOMKHO BbINOMHATLCS:

oTHoweHwve «curHan/wymy» = Mo / Ws vac = 0,8...1,5.

BbinonHeHne ykasaHHbIX COOTHOLUEHWA B OMpedeneHHON CTENeHM
noaTBepkLaeT YCTonuMByl paboTOCMOCOOHOCTL M3denus npw
BO3AENCTBMM MPUPOLHO-KNUMATMYECKUX (haKTOpPOB, NPaBMILHOCTb
HaACTPOWKM N3aenus N HopMarnbHOe TEXHUYecKoe cocTosiHue C3.

3.3.3.8. TposeneHne  KOHTpOMbHbIX  npeogoneHnn  C3  ABnseTcs
BaHeWWwen npoBepko paboTbl M3penus nNo HasHauyeHu. [ns
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3TOT0 B pasnuyHbIX MecTax no Bcedl anuHe C3 ocywecTsutb 33
KOHTPONbHbIX NPeoAoNeHus. Ecnn B pesynbTate 3TUX NPeoaoneHuil
MPOMyCKOB ~ CWrHana TPeBOrM HET, TO C  [OBEPUTENbHON
BepositHocTelo 0,8 nogTBEpxaaeTcs pernameHTupyemas
BEPOATHOCTb 0BHAPYXeHUs HapylumTens Po = 0,95.

Ecnm  wnmeloTca  nponyckw, TO  JanbHEAME  MPEOdONieHus
OCYLIECTBUTb B COOTBETCTBMM C N. 2.2.8. OO NOATBEPXAEHUS
BEPOATHOCTU OBHapPYKEHMS.

Mpumeyanue. [Honyckaetcs OCYLUECTBNATL npoBEPKY
paboToCnoCOBGHOCTM U3AENMs MYTEM KOHTPONbHbII BO3AEACTBUIA Ha
C3, apekBaTHbIX NPEOONEHNIO 3arpaXkaeHus.

4. TeKywwmn pemMoHT

4.1. O6wwme ykasaHus

41.1.

41.2.

PeMOHT  u3genus  JOMKeH  NpOM3BOAMTLCA — MEPCOHanoM  Co
CpeaHeTeXHUYeCkuM 0bpasoBaHueM, npoweawnm obyyeHne B o6véme PO
u M. OTbiCkaHWe 1 yCTpaHeHWe HeMCrpaBHOCTEN AOIMKHbI MPOM3BOANUTD
[Ba YenoBeka.

HewucnpaBHOCTb ONpesensieTcs ¢ TOYHOCTbH 4O OTKa3aBLUEW COCTaBHOM
4acTu U3AEenus, METOA0M UCKITIOUYEHNS UCMPABHbIX 3NeMeHTOB. PeMoHT B3
u Y B cnyyae oTkasa NPOM3BOAMTCS MNPEaNpUSTUEM-U3rOTOBUTENEM.
PemoHT K43 ocyiectensieTcs Ha mecTe, ucnonb3ys MC.

B kavecTtBe kpuTepus 0Tka3a (HEMCNPaBHOCTM) U3LENUS CYNTaTb Takoe
COCTOSIHUE, MPU KOTOPOM OHO He 0TBeYaeT TpeboBaHNAM NO Ha3HaYeHUH.

CocTosiHME HEMCpPaBHOCTW XapaKTepu3yeTcs HeWucnpaBHbIM COCTOSHUEM
kakom-nnbo Yactu usaenusi, B pesynbrare yero b3 He MoxeT BbipaboTaTth
CUrHan TpeBOrM Mpu OTBETE Ha KOHTponb wnn npeogoneHve C3, nnbo
BbIZAET HEMPEPbIBHLIA CUrHaN TPEBOTM (HEMCNPaBHOCTbL), MO0 CUrHanmbl
(NoXHOI1) TPEBOTM MHOTOKPATHO BblfalTCs 6€3 BUAMMBIX NPUYUH.

MpumeyaHue. HenpepbiBHbIA (MOCTOSHHBIA) CUTHAM TPEBOTM BbIAAETCA B
cnyyae:

e 0bpblBa UK 3aKopaunBaHus YyBCTBUTENBHOTO Kabens K4Y3;
e  CHKEHWS CONPOTMBNEHMS n3onaumn KY9;

®  CHWKEHWS UV MPONafaHNs HaNPSHKEHUs NUTaHNS,

e  OTKa3a JaTumka BCKpbiTUSA B B3;

e noBpexaeHus kabens cessum (nutanus) c CCON.

www.trezorrussia.ru

55



TREZOR-V 02. PykoBoACTBO N0 3KCnyataLmmn

Ve
=

BOLTOK - cCNEUMANABHBIE CUCTEMBI

TREZOR-V 02. PykoBoACTBO N0 3KCnyataLmmn

Ve
=

BOLTOK - cCNEUMANABHBIE CUCTEMBI

4.13.

4.14.

MpW OTbICKAHAM W YCTPaHEHUM HEUCTPABHOCTW U3AENUs HEeOBXOAMMbI
creaytoLme npnbopbl U MHCTPYMEHTBI:

e KOMOGMHMPOBaHHBII NpUBOP NGOro TUNa (MyNETUMETP);
e MEroMMeTp;
e OTBEPTKA, KyCauKu, MAcCaTXM, CKambMenb, MUHLET, U30MEHTA.

CocTosHe ~ HeMCnpaBHOCTY
annapartypoin CCOW B Buge:

n3genua MoXeT 0T06pa)KaTbCF|

®  MOCTOSIHHOrO (HeCOpaChIBALLEroCs) cUrHana TPeBoru;

®  4acTbIX MOCTYNMEHWUA CUrHANOB TpeBorn (B cpeaHeMm valie 1
pasa B Hefento) 6e3 BUAUMBIX MPUYH.

B crnyyae noctosHHOrO curHama TpeBorM Heobxogumo ybeantbCs B
OTCYTCTBAW  HECAHKLMOHMPOBAHHOMO  BCKpbITUS B3, 0bpbiBa  nnm
3akopadmBaHus K43, nospexaeHus kabens cBsian. Ecnm  BUAMMBIX
HapylleHnA He OOHapyXeHo, MOXHO MEpexoauTb K  OTbICKaHWIO
HeucnpaBHOCTM n3genus no n. 4.3.

4.2. Mepbl 6e3onacHoCTH

421.
[ ]

Mpu pemMoHTe M3aenis sanpeLaeTcs:
MpoOM3BOAMTL paboTbl BO BPEMSI rpO3bl UMW MPK €e NPUONVKeHNM;

npon3soanTb 3aMeHy COCTaBHbIX yacten usgenus npun BKJTHOYEHHOM
HanpsxeHnn nNuTaHnaA,

MUCnonb3oBaTb HeVICI'IpaBHbIIZ NHCTPYMEHT nnn
KOM6VIHVIpOBaHHbIIZ NP1 KOHTPOIE ToKoBeAYLLMNX yacTenm;

npmbop

paboTatb C Hesa3eMNéHHbIM B3 npu  BKITIOYEHHOM HaMPSHKEHUN
nUTaHNs;

MPUMEHSTL HEUCTPABHYI0 NIECTHULLY UK CTPEMSIHKY npyu paboTe ¢ C3.

4.3. TMowmck u ycTpaHeHne HeucnpaBHOCTElH

4.31.

MMouck HeucnpaBHOCTEN W3Aenus NPOBOAUTb, PYKOBOACTBYACH CXEMON
COEOVMHEHNs COCTaBHbIX yvacTelm w3genwust (puc. 2.1.) w Tabn. 5.1.
PekomeHOyembll  NOPSAOK MPOBEAEHUS MOMCKA HEUCNPaBHOCTM - B
COOTBETCTBUM C BO3pacTaHWeM HOMepa MOCneaoBaTeNnbHO B pasdenax
«Bwp HencnpaBHOCTUY, «YCNOBUS NPOSIBNEHUS» U «BeposTHas npuymHay.

Tabnuua 5.1. XapaKkTepHble HeMCNPaBHOCTH U3LENUS U UX MPUYUHBI, METOAbI
NPOBEPKMN U YCTPaHeHMs

Bug YcnoBus BeposiTHas Metog npoBepku U
HEUCNPaBHOCTM | NPOSABIEHUA npuyMHa yCcTpaHeHus
HencnpaBHOCTU
1. Ha CCOW | 1.1. Ceetoauogsl | 1.1.1.  HapyweHa | poBepuTb LENOCTHOCTb
HEnpepbLIBHO «HewucnpaBHoCTb | NMHMS  cBSsM ¢ | kabens CBA3N "
BblJaeTcs » B B3 He | CCOW. NPaBUbHOCTb €ero
Tpesora CBETATCS. MOAKITOYEHMS.
(BbIXOOHASA Uenb BocctaHoBut  nMHMIO
MOCTOSIHHO CBA3MN.
pasoMKHyTa)
1.1.2. OtcytctByeT | Mameputb  HanpspkeHue
nuTaHue Ha b3. MUTaHMA  Ha  Knemmax

«tE», «-E»  konogku
«X3» B3. T[poseputb

HaEXHOCTb kpenexa
MpOBOLOB nUTaHms.
BocctaHoBute  mogavy

HanpsxeHns 11,5 — 28,5
B nocTosiHHOro TOKa.

1.1.3. HeucnpageH
OaTymK BCKPbITUA
BO.

lNpoBepuTb Hann4me
coeauHeHns Mexay
knemMmamn  «4» un - «5»
konogkn  «X3»  B3.
Bo3smoxHa orpaHuyeHHast
aKcnnyaTaumMs  u3genus
npu HepaboTatoLem
JaTtyuke BCKPbITUS,
CHUMAaTb BbIXOAHOM
curHan mexay «3», «4» u
«B», «7».

1.1.4. HeucnpaseH | 3ameHuTb B3.
B3. lMponsBectn  HacTpoiiky
uagenus.
1.2. Ceetoauogsl | 1.2.1. HanpsikeHue | /ameputb  HanpshkeHue
«HewncnpaBHocTb | nuTaHus B3O Hke | MUTaHMS Ha  Knemmax

» B BO cBetatca.

aonycTumoro.

«tE», «-E»  komopgku
«X3» B3. BoccraHoBuTb
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nogayy HanpspkeHus 11,5
- 28,5 B nocrtosHHOrO
TOKa.

Mpown3ssecTy MOHTaX
Hosoro KYO wunm ero
yactm  cornacHo VM.
OcyLecTBUTb  HACTPOIKY
usaenus.

1.2.6. HeucnpaseH
B3.

3ameHuTb BO.
[pou3BeCTU  HACTPOWKY
nsgenus.

1.2.2. O6pbi, | MpoBepuTL LENOCTHOCTL
3aMblkaHWe, yTeuka | CoeauHUTENbHOrO kabens
(noBpexgoexue MyTbTUMETPOM,
n3onsuum) B | COMpOTWBMEHNE
COEAMHUTENBHOM U30oNALMN -
kabene MC-B2. MEroOMMETPOM.
BoccraHoBuTb
LLenocTHOCTb Kabens wnm
3aMeHUT.
1.2.3. ObpbiB, | Pasobpatb 1 npoBepuTb

3aMblkaHue, yTeuka,
okucnenue B MC.

MC. Yganutb (ecrv ecTb)
Bnary, NpOCYLLNT,
MPOYUCTUTL  KOHTAKTbI.
3ameHnts  MC, ecru
HeucnpaeHa.
BoccraHoBuTb
paboToCnoCOOHOCTb.

2. OrcytcTByer
OTBET Ha PY4HON
KOHTpOIb.

2.1. CeeToavopsl
«T» B B3 He
cBeTATCA

HewucnpaeeH B3.

BosmoxHa orpaHuyeHHas
aKcnnyaTauus  m3genus
npu HepaboTatoLyem
PYYHOM  KOHTpOne B
cnyyae HOpMasbHOM
paboTbl MO MPYMEHEHMIO.
Wrn 3amennTs BO.

1.2.4. ObpbiB,
3aMblkaHue, yTeuka.
okucnenue B MO.

Pasobpatb 1 npoBepuTb
MO. VYparmtb  (ecrm
€CTb)Bnary, NpOCYLUMTB,

3. Orcytctaue | 3.1. Ceetogmogsl | MoTeps Onpepenutb 30HY
yyBCTBUTENBHOCT | «T» B B3O He | 4yBCTBUTENBHOCTM | HEYYBCTBUTENBHOCTW.

n npu | cBETATCS. Bcero kabens wnm | [leMOHTMpOBaTL BECH W
1CMONb30BaHWM ero OTpeska nopd | OTpesok KYO.
MO Ha3HAYEeHIO BO30ENCTBMEM CMOHTMpOBaTL  HOBLIN
BHELUHMX YCMOBWA. | YyBCTBMTENbHLIA Kabenb
Ha  C3.  Hactpoutb

usgenve.
3.2. Ceetogmopbl | HemcnpaeeH b3. 3ameHuTb b3.
«T» B B3 lMponsBectn  HacTpoiiky

CBETATCS. uagenws.
4, Yactble | 4.1. OueHb | 4.1.1. HeHagexHoe | [poBepnTb 3a3eMnUTENb

NOXHble TPeBomMH
oes BUOUMBIX
MPUYMH.

yacTtble  TpeBory
(vawe pasa B
yac) 6e3 cessu ¢
BHELUHUMU
noroaHbLIMM
YCNOBMSIMM

coefuHeHne B3 ¢
3a3eMnuTeneM,
yXyALeHve €ero
CBOWCTB.

" HaAEXHOCTb
coeauHenns. Mpoussectu
nepeMoHTax nnm
OTCOEAUHUTD
HeucnpasHbIN
3a3eMnmMTENb.

Obecneuntb HopmarnbHOE
3asemneHve. Bo3amoxHa
OrpaHuyeHHas

aKCcnnyatauma  mM3genud

MPOYUCTUTL  KOHTAKTb.
3ameHnts MO, ecrm
HeucnpaeHa.
BoccraHoBuTb
paboToCnoCoOHOCT.
1.2.5. O6peiB, | MpoBepuTL LENOCTHOCTL
3aMblkaHWe, yTeuka | YyBCTBUTEMbHOTO kabens
(noBpexaoexue MyTbTUMETPOM n
n3onsuum) B | MEroMMeTpoMm.
YyBCTBUTENBHOM NokanusoBatb MECTO
kabene K43. NOBPEXAEHNs -
pa3obpatb kabenb Ha
OTpeskH, 0TCOEANHSS
MC, wnmm  paspesatb.
[emoHTMpoBaTh  YacTb
unm BECb K43.
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npu OTCYTCTBUN
3a3emnuTens B Ccnyvae
HOpMarnbHOA paboTbl No
NPUMEHEHMNIO.

4.1.2. llonapanue
BMarn, OKUCNEHWe
koHTakToB B MO,
MC.

Bekpbite MO,  MC.
3aunCTUTL KOHTAKTbI WUNK
3ameHuTb MO, MC.

4.1.3. 3aBbllieHa
YYBCTBUTENBHOCTb
n3genus.

poBepuUTb  HaCTPOWKY
u3genus B COOTBETCTBUM
¢ P3O wu noactpoutb
napameTpbl.

414. Bbrman C3
NosIBUNCh
NOCTOPOHHME
MexaHu3Mbl,
TpaHcnopt,  JI9,
cosgarolme
MOCTOSIHHblE
nomexu

Ocmortpetb C3. B cnyvae
oBHapyxeHus
MOCTOPOHHUX MCTOYHMKOB
nomex, NPeanpuHATL
JencTems no nx
YCTPaHEHMIo.

CTOWKN 1 3aKpenuTb UX.

4.23. OcmoTpeTb BCHO  ANMHY
YyBCTBUTENbHbIN KY3. BbisBuTb  MecTa
kabenb OontaeTcs, | HapyweHus TpeboBaHuiA

Kpennexns M. lMpoussecTu

ocnabnw. nepemoHTax. [poBepuThb
HaCTPOMKY U3aenus.

424, Otpocnu | Bolpybutb BETBM KyCTOB W

BETBW KYCTOB W | AEpeBbes, KoTOpblE

[IePEBbLEB, moryT kacatbcsi C3 npu

kacatotcs C3. BeTpe.

4.2.5. HenpaBunbHo | IpoBepnTb  HaCTPOMKY

YCTaHOBMEHbI u3genus B COOTBETCTBUM

napameTpsl ¢ PO wu noactpoutb

anroputma napameTpbl.

006paboTku

MHhopMaLmm

(3aBbllweHa

YYBCTBUTENBHOCTD).

4.1.5. TlosBnexue
noMexmu no JUHUK
nuTaHus,
MOHWKEHHOE
HanpsKeHue
nUTaHNS.

[MpoBepuUTL HanpskeHue
nuTaHua u nynbcauum no
Lenu nutaHnsa (He Gonee
3%). Ob6ecneumntb
NMUTaHne B COOTBETCTBUM
cP3.

4.1.6. HeucnpaseH
BO.

3ameHunTb B3.

4.2. YacTble

TpeBoru
BETpe, [OXIe

npu

4.2.1. MonotHo C3
«MpOBMCIOY,
MMetoTCs

«Ny3bIpn»,
BonTatowwmecs
KOHCTPYKLW.

Ocmotpets C3, BbISABUTL
mecTa HapyLLeHns
KOHCTPYKLMK, YCTPaHUTb
HepocTaTku.

4.2.2. Cromkn C3
LIaTaTes.

Ocmotpetb C3. BoisBuTb
NnoX0  3aKpenmeHHble
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[Mpumeyarus. 1.Mouck HeucnpaBHOCTEN U3AENNA MPKU MOCTOSHHOM (HecOpachiBatoLiemcs)
curHane TpesorM HeobXOAMMO HauMHaTb C MPOBEPKU HANPSKEHWS MUTaHWS W3AEenus.
Cnepyet BHayane ybegutbcs B nopave Ha b3 HanmpsikeHus nutanus 11,5 — 28,5 B
noctosHHoro Toka ¢ CCOW no nuHum cBa3un. [ins aToro HeobxoanmMo OTKPbITh KpbIlky B3.
Mpn 3TOM BO3MOXHbI ABa BapyaHTa nokasaHus uHaukatopos «HeucnpaBHOCTb» («H») Ha
nnate B3: uHaMkaTopbl «H» CBETATCA MOCTOSHHO 3eMfeHbiM CBETOM WM He CBeTATCH. B
NepBOM Cryyae HamnpsikeHue nuTtaHus Ha B3 nocTynaet u HeobBxoaumo wckaTb Apyrylo
MPUYUHY HEUCTPABHOCTYU u3genus. Bo BTOpoM criyyae HeucnpasHbIMW MOTYT BbiTb kabenb
cessn, b3. BHavane cregyet npoBepuTb HANPSHKEHWE NUTaHWUA Ha KOHTaKTax «+E» u «-E»
konogku «X3». B cryyae ero oTCYTCTBUS — HeMcnpaBeH kabemnb CBA3W U NMOXO 3axaThl
KOHTaKTbI KOSOAKN.

2. B crnyyae cBeyeHus uHaukatopoB «H» MOCTOSHHbIM CBETOM HeObBX0aMMO BHavane
MPOBECTM NPOBEPKY KOHTAKTHOM KONOAKM «X1» unu «X2». Mpu aT0M NpoBepke HeobXoaMMo
oTcoeamnHuTb K43 1 yctaHosuTs pesuctop 2,0 MOM £10% Ha koHTakTbl «Int», «OB1» nnn
«In2», «OB2». lNpekpalleHne cBeveHust nHamkatopoB «H» GyneT cBWAETENHCTBOBATH O
HencnpaBHocT KY3. Mpn NpomomkeHn CBeYeHUs MHAWMKATOPOB «H» - HeucnpaseH b3,
KOTOPbIN NOANEXUT 3aMeHe.

3. B cnyyae oTCyTCTBMS BM3yanbHbIX MPU3HAKOB noBpexaeHus KY3 npoussectn ero
JEMOHTaX Ha 4acTu, ocywectButb pasbopky u ocmotp MC n MO. OBpawwats ocoboe
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BHMMaHMWE Ha NonajaHwe Bnarv BHYTpb MydT. ECnn 370 NpoM3oLLno, NpoBepUTL COCTOSHUE
rEPMOBBOZOB. 3aMeHUTb HeucripaBHble My(Tbl. M3mepsis COMpOTMBREHWE M30MSALMK
Ka)doW 4acTn YyBCTBUTENBHOIO kabens, onpegenuTb NoBpexaeHHbIn yyactok C3. Ecnu He
Y4AeTCs TOYHO MAEHTUULMPOBATL MECTO MOBPEXAEHMS, 3aMEHUTL BECh kabemnb Ha 3TOM
yuactke. MNocne BoccTaHoBneHns K43 uHamkatopbl «H» Ha nnate B3 gomkHbI NOracHyTb.

4. Tomnck HencnpaBHOCTU U3LENUst NpU HEMPOXOXAEHNW CUrHana KOHTPOMS 3aKM4aeTcs B
npoeepke pabotocnocobHocTm B3. B aTom cnyyae HeobXOAMMO HaxaTb M OTMYCTUTb
kHonky « TECT» Ha nnate B3. Ecru uHgmnkatopsl «T» Yepe3 HECKONbKO CEKyHA 3acBETATCS
Ha HenpogomkuTensHoe Bpems (1...5 ¢), BbIXOAHBIE KOHTAKTbI «3», «4» U «B», «7» KONOAKM
«X3» pasomkHyTcs, a CCOWU He 3adhukeupyeT curHan TpeBori, TO HeUCNPaBHOCTL CredyeT
uckaTb B NiMHUM cBA3W. Ecnn nocne Haxatws Ha kHomky «TECT» wHgumkatopbl «T» He
3aCBETATCS W BbIXOAHblE KOHTaKTbl KOMOAKM «X3» HE pasoMKHyTCs, TO cnepyet
NPEANoNOXuUTL HEUCNPaBHOCTL B3.

5. OtcyTCcTBME YYBCTBUTENBLHOCTA M3LENNS  BbIPAXAeTCs B OTCYTCTBAW  CBEYEHMS
uHavkatopa «T» NpU MexaHW4YeckoM BO3AEACTBUMM Ha KYD. Takoh BMA HEMCNPaBHOCTM
MOXET BO3HWKHYTb MPWU BO3LENCTBUM arpecCuBHONM Cpedbl Ha YyBCTBUTENbHBIN Kabemnb
K43, nonagaHun BrnarM BHyTpb kabens npu  HapyweHWm 0BONoYkM  (OKWCheHue
npoBogHukoB). B aTom cnyyae konebaHne KYO He npuBoaMT K MOSIBREHWIO
PerucTpupyemMbix CUrHarnos. lNpy akcnnyataumn B HOpManbHbIX YCIIOBUSX (B COOTBETCTBUM
C TEXHUYECKUMM YCIIOBUSAMM) CriedyeT NpeanonoXuTb HeMCnpaBHoOCTb B3.

6. Moumck HeucnpaBHOCTEN NPU YaCTbIX NOXHbIX TPEBOrax u3genus 6e3 BUAMMBIX MPUYKH
pekoMeHAyeTcs NPoBOAUTL € NpoBepki B3. [ins a1oro HeobxoaMMO OTKPbITL KpbILKY B3 1
HabntogaTth 3a nokasaHeM mHoukatopa «T» B TeyeHue 5...10 muHyT. B cnyyae yactoro
3aropanus nHaukatopoB MK, Heobxogumo oTcoeanHnTb K4 oT konogkn «X1» unm «X2»,
MOACOEAMHUTB K 3TUM KOHTaKTam peanctop HommHanom 2,0 Mom £10% u BHOBb NpoBecTH
HabniogeHve 3a nokasaHWeM WHAMKATOpoB. EcnM B 3TOM cnyyae MHAWKATOPbI
NPOJOMKAIT «MUraTby, TO CNeayeT caenaTth BbiBOA O HeucnpasHocTu B3.

7. Mpun ocmoTpe C3 Heobxoammo yBeanTLCsl B OTCYTCTBUM: BETOK AEPEBLEB, Mycopa Wi
APYTVX MOCTOPOHHUX NPEAMETOB Ha MONOTHE; MPOBUCAHMS YYBCTBUTENBHOTO Kabens Mexay
TOYKaMW KpErneHnsi; KyCTOB M AepeBbeB, Kacawliuxcs C3. 3ameyeHHble HeaocTaTku
cneayer yCTpaHuTh.

8. MpoBepnTb BbINONHeHWe TpeboBaHMIA K MECTY YCTaHOBKM W3AeNHs, pykoBoacTBysch UM,
obpalyas BHUMaHWe Ha HOBble arperatbl WM COOPYXEHWUS, KOTOPbIE MOMMN MOSBUTLCA
psgom ¢ C3 3a Bpemsi mexay TO. HecobntopeHue TpeboBaHuii no fonycTUMOMY yAaneHnto
C3 oT ucTouHMKoB MHAYycTpuanbHbix nomex (JIOMN u T.4.) MOXeT NpuBOAMTL K Bblgaye
U3nenuem NoXHbIX TPEBOT.

9. MpoBepky W3heNMs MO MPUMEHEHWMIO PEKOMEHAYeTCs MPOBOAMTL B GE3BETPEeHHYHo
noroay.
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5. MpaBuna xpaHeHuUs u3penus

V3penue [OMKHO XpaHUTbCA B Tape B CKMAACKUX MOMELLEHWSX, 3alluilalowmx ero ot
BO3JENCTBUA aTMOCepHbIX 0CaZKoB Mpu TemnepaType OKpyxarowei cpedbl ot -40 go
+50°C npu oTHOCUTENBHOM BraxHocTi He Bonee 98 % B TeueHue 3 net. BosgeiicTaue
arpeccuBHbIX CPef B MPOLIECCE XPAHEHNS HE AOMYCKaeTCs.

6. TpaHcnopTupoBaHue

6.1. T[abapuTbl 1 BEC ynakoBaHHbIX N3AENNii:

CoctaB labaputbl, MM Bec 6pyTToO, KI
Brok aneKkTpoHHbIN 320x320x140 3.2

MyneT 200x90x60 0,200
UyBCTBUTENbHLIN 3NEMEHT (1m) 0,12
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W3pgenve B ynakoBke NpeanpusITUS-M3rOTOBUTENS MOXET TPaHCMOPTMPOBATLCS MHGbLIM
BMOOM TpaHCMopTa MpW YCNOBWW 3alMTbl OT BbiNagaeMblX aTMOCKEPHbIX OCALKOB Ha
ntobble paccTosHMA Npy TeMnepaType okpyxatowen cpeabl ot - 40 °C go + 60 °C.

I'Ipvl NnoaroToBke K  TpaHCNoOpPTUPOBAHMIO Heobxoaumo 3aKpenuTb unsgenne Ha
npeaHasHa4eHHOM Onia  3TOro  TpPaHCnopTe. anI nepeBo3ke u3nenusa He [OOIKHbI
CoynapATbCA N KAHTOBATbCA.

Mocne TpaHCMOPTMPOBaHWS NpW  OTpULATENbHBIX Temnepatypax, W3genve nocrne
pacnakoBkM Nepes €ro NpOBEPKOA AOMKHO ObiTb  BblgepkaHo B  HOpMarbHbIX
KNUMaTU4eCKUX YCIIOBUSIX He MeHee 3 Yacos.
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