\“ ,‘
A= ==

BOCTOK - CNELUAABHBIE CUCTEMBbI

105318 r. Mockea, yn. M6parumoBa 4.31 kopn.47
Ten.: (495) 797-61-97
Pakc: (495) 797-61-92

www.trezorrussia.ru

BUBPALIMOHHOE CPEACTBO OBHAPYXEHUA
TREZOR-V 02

PykoBoacTBO No 3KcnnyaTauum

BCCB.425313.002P3

2006


http://www.trezorrussia.ru/?trezor-v_re_02

TREZOR-V 02. PykoBoacTBO No akcnnyartaumm

w1/

— -

BOCTOK - CNRELMAABHBIE CUCTEMBI

OrnaBneHune
= 32 1= 2] 2
1. ONNCaHNE N PADOTA UBMCTIMSA .cceneniirieeneiierrens s e rennsssrssnnsssrrnnsssssrsnnsssssennnnnns 2
1.1.  HQA3HAUYEHME UBOCTIMSA ..ceeieeieeeiieeiieerrerrearen s sn s ssanren s en s rnanran s e n s rnanrnnnsennn 2
1.2. TeXHUYECKNE XAPAKTEPUCTUKM.....cerreennrrrrrennnrrrrnnnssrrsnnssssersnnsssssssnnsssssennns 3
I TR 0o Y o0 r- 1= 387 Ec 3 2 1= 1 7 < 4
1.4. YCTPOMCTBO M PADOTA ....cecuuuiiirrenriirreenssrrrnnssssrsensssrrsnnssssersnnssssssnnnsssssennns 4
1.5. CpeacrtBa MaMepeHUsi, UHCTPYMEHT U MPUHAOSIEKHOCTU ...ccvveennnnnnnirrnnnns 6
1.6. MapKUPOBKA U NITOMOUPOBAHME ......ccceuurrrrennrrrrennssrrrenssserrnnsssssrsnnsssseennns 6
I AR 4 3 - 17 = - 6
1.8. OnuncaHune n pabota COCTABHbIX YaCTEN U3OETIUA ...ccceuerrremnnnrrrrrnnsnerenns 6
2. Mcnonb30BaHME MO HABHAYEHMEO ......cceeeeeerereennnsrrennnssssrnnnsssssrnnnnssssssnnnssnees 12
21 MoarotoBKa U3AENMUA K UCTIOSNTb3OBAHMIO ....ccceuvereierirrrensnnnsssssssssssssnnnnnns 12
2.2 72 L3 g [oY 5 1550 = B 12 17 L= 7 b ¥s (=1 1 1 < T 13
3. TexHN4YecKoe OOCINYKUBAHNE UBACTIMA...ccceuuuuerriirrrrrernnnnnssssssssssssnssnnnnsssnsns 32
3.1, OODLUME YKABAHMS .....uunnnnnnnnnnnnnnsnnnnsssnsssssssssssssssssssssssssssssssssssssssssssssssssssnnnns 32
3.2,  MepPbl OE30MACHOCTM .cceuuuiirieennirrrenssserrenssssrrnnnssssrrsnsssssrsnnsssssesnnsssssesnnnnes 32
3.3. TMopAAOK TEXHNYECKOIO OBCIYKUBAHMSA .......uunnmnnnnnnnnnnsnsssssssssssssnsssssnnnns 32
4. TEKYLLIMIA PEMOHT ..cceeeeeeiiiiirrennsnnnssssssssssessnnnnsssssssssssesssnnnnssssssssssssmensnnnnnsssnnns 35
4.1. OOLUME YKABAHMSA ...ceeeeeeeirrrirssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssesnns 35
4.2. MepPbl 0DE30MACHOCTM ..cceuuiiireneeiirrennsserrnnsssrrrensssssrrenssssersnnsssssrsnnsssssrsnnnses 36
4.3. TIONCK N YCTPAHEHNE HENCTIPABHOCTEM ....cceeeeeerrrrrssesssssssssssssssssssssssssnnns 36
5. MpaBnna XPaHEHNSA UBOETIMS ....ccuuuiieenirrensirrnnnsrennssrensssrsnsssrsnssssnnsssnnnsssennsnns 40
6. TPAHCMOPTUPOBAHME ......oiiiirrrrnnnnnsssssssrrrnnnnsssssss s s s s s s ssnnsssssssssssnennnnnnnsssssns 40

www.trezorrussia.ru 1



w1/

TREZOR-V 02. PykoBogcTBO No akcnnyatauum BOCTOK - ciEuMAABHEE CHCTERER

BBepeHue

HacTtosilwee pykoBoACTBO MO 3kchfyaTauum (B ganbHenwem — pykoBoacTBo, PO) npeaHasHadeHo
anst nogpobHOro 03HAKOMIIEHMSI C TEXHUYECKUMW XapakTepUCTMKaMM, KOHCTPYKLUMEN, COCTaBOM,
YCTPOMCTBOM W 3KCMyaTaunen nepMmeTpoBOro BMGpaunoHHOro cpeactesa obHapyxeHus « TREZOR-
V 02» BCCB.425313.002, uMeHyemoro B AarnbHenwem usoesuem.

K pabote ¢ nsgenuem gonyckatotcs nuua, npowegwmne obyvyeHne B obbeme P3O, a Takke MHCTPYKTax
no TexHuke GesonacHocTu nNpu paboTte ¢ anekTpoycTaHoBkamu HanpsbkeHnem go 1000 B (rpynna 2).

Mpun nsyveHnn paboTbl nsgenus cnegyet AOMOMHWUTENbHO MOMb30BaTbCA UHCTPYKUMENA MO MOHTaxy
(MM) nspennsa «TREZOR-V 02» BCCB.425313.002 M.

B HacTosawem PyKOBOACTBE NPUHATLI creyrune CoKkpalleHnA:

API1 afjanTuBHas perynvposka nopora (B 63)

B3 GrOK 3NEKTPOHHbIV

KK Xuakokpuctannuyeckun (nHgmkatop 1Y)

M WHCTPYKUUA No MoHTaxy (n3genusa « TREZOR-V 02»)
KB KOHTPOMbHOE BO3eNCTBUE (Ha 3arpaxgeHue)

KM KOHTPOIIbHOE NMpeofoneHmne (3arpaxaeHus)

KT KOHTpOrbHasi Touka (Ha nnarte b3)

K43 KabernbHbI YyBCTBUTENbHbLIN 3NEMEHT

MK MUKPOKOHTpOnnep

MO MycpTa okoHeuHas (B coctaBe KHJ)

MC MydTa coeamHuTenbHas (B coctase K43)

rnay 3HeproHesasucumMas namate (MY, B3)

nn nocrnefoBaTensHOCTb UMMNYNbCOB (B BJ)

«M/T» «lMopor/TpeBora» (ceBetoamopn B b3)

ny nynbT ynpaBneHus

P3 pykoBoAcTBO no akcnnyaTaumu (n3genusa « TREZOR-V 02»)
C3 CUrHanM3aLuMoHHOE 3arpaxaeHme

ccounm cuctema cbopa n 06paboTkm MHpopmaumn

TO TexHu4eckoe obcnyxvBaHve (M3genns)

1. OnncaHue u padorta nsgenus

1.1. HasHauyeHue nsgenus

1.1.1. Wspenune «TREZOR-V 02» npegHasHayeHo ans obHapy>KeHNs HapyLUMTENs, KOTOPbIN
npu NPeoaoneHnn 3arpaxxaeHns Ha obbekTe oXpaHbl OKa3blBaeT Ha HEro MexaHU4Yeckoe
BO3JencTBme. KonebaHus 3arpaxneHus BOCMNpPUHMMAIOTCA KabernbHbIM
YyBCTBUTEMbHbIM 3neMeHTom (KY3) wusgenus, 3akpenneHHOM Ha 3arpaxgeHuu,
npeobpasyoTcs B anNeKTpuyeckue curHanbl, noctynawwme B 6noK anekTpoHHbIn (B3)
nsgenusi. B COOTBETCTBMM C 3aNOXeHHbIM anropuTMoM o06paboTku MHopMauum 1
HaCTPOMKOM, OCYLLECTBNSAEMON C nomMmolblo nyneta ynpaenexwus (MY) unsgenus, 8 63
BblpabaTbiBaeTCa curHan TpeBOrn, MocTynawwui B cucTeMy cbopa u obpaboTku
nHdpopmaumm (CCOU) cuctembl OXpaHHOW cUrHanM3aumm.

1.1.2. Vsgenue paccuMTtaHO Ha CUrHanmM3auuoHHoe OnoKMpoBaHME pPasnUYHbIX TUMOB
IIETKNX» 3arpaxkgeHUn, U3roTOBIIEHHbIX U3 MEeTarIMYeCcKon CEeTKM (CBapHOW MU BUTON),
KOMOYen MpOBOSIOKM M aPMUPOBAHHOW JEHTbl (MMOCKOM WM OOBbEMHOM), TOHKUX
(TonwmHom 0o 1 MM) MeTanMyeckux fiMcToB.

1.1.3. Vsgenue coxpaHsieT CBOW 3asiBNsieMble TaKTUKO-TEXHWYECKUE XapaKTepUCTUKU npu
TemnepaType oKpyxatwLllen cpeabl ot - 40 °C go + 60 °C, B yCrnoBusix OTHOCUTENbHOW
BNaxkHOCTW Bo3ayxa o 98% npwu temnepatype nntoc 35 °C.

1.1.4. bBnokupyemoe 3arpaxgeHue C pasMelleHHbIM Ha HeM u3genuem npuobpetaet
KayecTBa 1 Ha3blBaeTCs CUrHanu3aumMoHHbIM 3arpaxaeHunem (C3).
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1.2. TexHUn4YecKkue xapakTepmCcTUKMN

1.2.1.

Uzpenuve paccymMTaHo Ha KpPYrioCyTO4YHYHO HENpepbiBHYH pa60Ty B CTauunOHapHbIX

yCcnoBuAax B YCINOBUAX OTKPbITOrO nNpoCTpaHCTBa, B noboe BpemMA roga bes
HeobX0AMMOCTN eXXeOQHEBHOO OGCJ'Iy)Kl/IBaHVIFI.

1.2.2.

N3penve BbipabaTbiBaeT curHam TPeBOrM C BEPOATHOCTbIO He MeHee 0,95 npu

noneiTke HapyLwwuTensa npeogonete C3 nytem:

1.2.3.

nepenasa 4yepes Bepx 3arpaxgeHusi 6e3 MCnonb3oBaHUs MOAPYYHbIX CPEACTB, a
TaKke C NOMOLLBIO NMPUCTABHbLIX NECTHWL;

pas3pyLweHnd NorioTHa 3arpaXgeHnd un nocnenywuiero nposrnasa B 06pa3OBaBLueeCFI
oTBEpPCTUE;

nogbema Unu pasgoBUKeHUs HUTe NonoTHa 3arpaxkaeHus 1 AanbHeilero nponasa
B obpasoBaBlleecs 0TBepcTMe; AeMoHTaxa Y3 u nocneaylollero nponasa wnu
nepenasa.

Curnan TpeBorn Bblpa6aTbIBaeTCﬂ B Buae pas3mMblkaHMA HOpMalibHO 3aMKHYTbIX

KOHTaKTOB BbIXOAHOrO pene. [AnuTenbHoCTb curHana TpesBorm oT 1 ¢ Ao S ¢
(perynupyetcs). KoHTakTbl perne no3sBonsoT KOMMYTUPOBaTb MakcumarnbsHbli Tok go 0,1
A n HanpsxeHne go 36 B.

1.24.

N3penue coxpaHsieT pabGoTocnocoGHOCTL M oGecneunBaeT cpeaHolo HapaboTtky T,

Ha noxHywo TpeBory He meHee 800 vacoB (Gonee 1 mecsaua) npy BO3OENCTBUM
NPON3BOMbLHON ECTECTBEHHOW KOMOMHauuuM criegyowmx MNpUPOAHbIX  MOMEXOBbIX
¢akTopoB:

1.2.5.

[0XOS C MHTEHCMBHOCTBLIO A0 30 MMm/Y;

cHeronaga v rpaga ¢ uHTeHcmBHocTbio 4o 30 MM/Y (B nepecyeTe Ha BOAY);CHera
BbICOTOWM A0 2 M U TanbiX BoA BbicoTon Ao 0,3 m;

BETPa C MaKkCMmarbHOW CKOPOCTbIO B NopbiBax Ao 25 m/c;
HanunaHms Ha C3 MOKporo cHera TonwmHon Ao 10 mm;
3MNEKTPOMArHUTHbIX N aKyCTUYECKNX MOMEX NPW rpo3e;

koneGaHuii epeBLEB M KYCTOB MPW OTCYTCTBMU MEXaHWYEeCKOro KOHTakTa BeTBeW U
C3;

MENKMX U CPEAHMX XUBOTHbIX (BeCOM A0 20 Kr);HeCKONbKMUX NTUL, (B3NeT, nocaaka).

N3penue coxpaHsieT pabotocnocobHocTb M obecneunBaeT cpefHio HapaboTtky T,

Ha NoxHyt Tpesory He meHee 800 yacoB nNpwu HanmMuUM NPOU3BONLHOW €CTECTBEHHOW
KOMOUHaLUMM NOMEXOBbIX (PAKTOPOB MPOMBILLIIEHHOrO MPOUCXOXAEHUS, YAANEeHHbIX OT
C3 Ha paccTtosiHne cBbILLE:

1.2.6.

onokwn, aHepretTudeckue yanel ASC, N3C, NIP3C, TOLU n 1.n. — 50 m;

J13MN HanpshkeHnem go 110 kB 1 220 kB (BKMHOYNTENBHO) — COOTBETCTBEHHO 20 M 1
30 m;

J13IN HanpsxeHnem o 35 kB — 10 M, gonyckasa nepeceveHue nuHum C3 Ha BbICOTE
cBbiwe 5 m nog yrnom 60...90°;

JI3IN HanpskeHnem oo 10 kB — 5 M, gonyckas nepeceveHne nuHum C3 Ha BbiCcOTe
cBbilwe 3 M noA yrnom 45...90°;

aNeKkTpuuUMpoBaHHass U  HeanekTpuduumMpoBaHHast XenesHas gopora -—
COOTBETCTBEHHO 20 M 1 5 M;

npoesa BOONb 3arpaxaeHnst n paboTa aBTOTPAHCMOPTHbLIX NYCEHUYHbIX CPeacTs — 2
M, KONECHbIX — 1 Mm;

N3penuve Bblpa6aTbIBaeT CurHan HemcnpaesHOCTU Npn BbIXoae U3 CTpOoA U BCKPbITUA

b3, oTkntoYeHNa Hanps>XXeHna nnTaHna.

www.trezorrussia.ru
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1.2.7. CurHan HEencrnpaBHOCTU Bblpa6aTbIBaeTCﬂ B Buae pa3MblkaHuA HOpMaJibHO
3aMKHYTbIX KOHTAKTOB BbIXOOQHOIO perie Ha BpeMd, paBHOE OJTUTESIbHOCTU cobbITus (}J,O
BOCCTaHOBJ1€HUA paGOTOCﬂOCOGHOCTVI, Ll,eJ'IOCTHOCTVI).

1.2.8. MakcumanbHas gnuHa ogHoro py6exa C3, 6rokupyemoro ogH1M KaHanom usgenus,
coctaBnsieT ot 100 go 500 m B 3aBMCMMOCTU OT BuAa 3arpaxaeHusi, B COOTBETCTBUM C
peKoMeHZaUMAMN UHCTPYKUUK no MoHTaxy (MM). Mpu atom anuHa KYO He gormkHa
npeBbiwats 1000 m.

1.2.9. Visgenue paboTOCNOCOBHO MpM MNUTAHUM OT WUCTOYHMKA MOCTOSHHOrO TOKa
HanpsikeHnem 10...30 B ¢ koadpduumeHTom nynecauun He 6onee 3 %.

1.2.10. MowHocTb, notpebnsemass msgenvem, He npesbiwaer 300 mMBT — B gexypHoOMm
pexume 1 pexume Bbigauum curHana Tpesoru, u 400 MBT — B pexunme HacTpomku c
nNpucoeAMHEHHbIM MynbToM ynpasnexus (MY).

1.2.11. Uspenue umeeT BCTPOEHHYIO 3alUUTy OT HENPAaBUMBHOIO NOAKMIOYEHUS MOMSAPHOCTU
NUTaKOLLEro HamnpshKeHus, OT HaBOA4OK Mpu rpo3oBbiX paspsgax (Kpome npsiMoro
nonagaHvs MornHun). Uagenuve ycTonumBo K BO3OENCTBUIO SNEKTPOMArHUTHbIX MOMEX Mo
FOCT P 50009-92.

1.2.12. HasHa4deHHbIN CpoK Ccry0bl 3genus — He MeHee 8 ner.

1.3. CocTaB nsgenus
1.3.1. CoctaB nsgenus npmeegeH Ha pucyHke 2.1.
B coctaB usgenusa BxoaaT:

6GOK aneKTPOHHbIN (BI) — 1 wT;

KabernbHbIN YyBCTBMTENbBHBLIN aneMeHT (KY43) — 2 komnnekTa;
nyneT ynpasnexus (MY) — 1 wr,;

aKcnyaTaumoHHas AokymeHTauus B coctase UM n PO — 2 wir.

1.3.2. WN3penue BbinyckaeTcs B OAHOM BapuaHTe UCMONHEHNS.

1.4. YcTtponctBo u paborta

1.4.1. Cxema geneHus u3genusi Ha CocTaBHble YacTu NpMBEAEHA Ha PUCYHKe 2.1.

\ 4

\ 4

Y

\ 4

Y

A 4

\ 4

Puc. 2.1. Cxema genenus nsgenna « TREZOR-V 02»
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1.4.2. K43, ycCTaHOBMEHHbLIN Ha 3arpaxpeHuu, npegHasHaveH Aanst npeobpasoBaHus
Bnbpaumn C3 B aneKTpuyeckne curHasnbl NocpeacTBoM TpuboaddekTa.

B3 npepHasHadeH ons o6paboTku curHanos, noctynarowmx ¢ K49, n B cooTBETCTBUM C
YCTaHOBJMIEHHbIM anropuTMoM 006paboTkM MHOpPMaUMK BblgayM cUrHamna TpeBorv B
NPOBOAHYI0 NHMIO ¢Bs3n (¢ CCOWN), OT KOTOPOW OH NONyYaeT ANEKTPONUTaHME.

MY npegHasHadeH Ans ONTUMAarnbHOM HACTPOWKM anropmtma obpaboTku nHopmaumm
NoA KOHKPETHbIV BUA 3arpaxgeHns Ha MecTe NpMMeHeHns N3genus.

MpuHUMN OencTBUA U3OeNnus OCHOBAH Ha perucrtpaumMmM v aHanmse U3MeEHEHUN
aMnnNuTyabl, ANUTENbHOCTW, CKBaXHOCTM W OPYrMX MapamMeTpoB  SMEeKTPUYECKUX
curHanos, obycrnoBneHHbIx Bubpaumen n gecopmaumn C3, Bbi3blBaeMbIX HapyLuMTenem
NPy BTOPXKEHNW.

1.4.3. KonebaHus nnu Bnbpauum K43 npuBoaaT K MUKPOCKOMUYECKUM CMELLEHUSM 3KpaHa
N BHYTPEHHErO M30MATOpa YyBCTBUTENBHOIO Kabens u, Kak crneacreve, MOSIBIEHUIO
cBODOAHBIX AMeKTpUYeckux 3apsigoB Onarogapst Tpuboaddekty (B TOM  uucne
KOHTaKTHOW 3MNeKTpMU3auun, Moaynsaumm eMKoCTy U T.1.).

YyBcTBMTENBLHBIM Kabenb npeactaBnser cobon kabenb (Hanpumep, Tuna TIMan
5x2x0,5) ¢ HopmupoBaHHbIM TpMboahhekToM, NpoLLeawnM NpeaBapuTenbHbIn 0T6OP
Ha NpeanpuUsTUN-N3roToBMTENE.

MydTta okoHeyHas (MO) npegHasHayeHa AN FEPMETUYECKOrO  OKOHLOBbIBAHUS
YyBCTBUTENbHOrO kabens n obecnedeHns KOHTPOMS €ro LEenocTHOCTM (KOopoTkoe
3amblkaHve, 0bpbIB) C LEeNblo UCKMIOYEHMS MOMNbITOK caboTaxa.

Mydta coeguHutensHas (MC) npegHasHayeHa AN COeOUHEHUS YyBCTBUTENBHOIO
kabena ¢ coeguMHUTENbHBIM KOakcuanbHbiM kabenem B crnydyae obecneyeHuss 30HbI
He4yyBCTBMTENBHOCTN (06X04 30HbI), @ Takke AN HapawuvBaHUA ANWHbI M PEMOHTA
YyBCTBUTENBHOIO Kabens.

1.4.4. DnekTpyyeckMe curHanbl ycunuBaroTcs, unbTpytoTca u obpabartbiBatotca BO B
COOTBETCTBMM C 3anporpaMMMpOBaHHbIM anroputMoM. [lpu BBISIBIEHUM WCTUHHBIX
cobbiTun (06HapyxeHne Hapywutensa) b3 BbigaeT curHan Tpeeoru.

B3 3aknouyeH B repMeTuYHbIN MeTannuyeckmi kopnyc (¢ rabaputamm 300x200x80 mm),
uMerLwmnn knacc 3awmtbl P66, obecneumBarowmin yHKLUMOHUPOBAHNE HA OTKPbITOM
nNpocTpaHCcTBEe B TemnepaTypHOM amanasoHe oT MmuHyc 40 °C go nnioc 60 °C, B ToM
yncne BHE KoxXyxa unu wkada. BHewHue oanektpuyeckne coeguHeHus ¢ B3
OCYLLECTBMSAKTCH Yepes3 repMOBBOAbI C MOMOLLbIO BUHTOBbIX COEAMHEHUIA.

[ns obecnevyeHnss cUrHanbHOro U 3alUTHOrO 3a3emMreHns B3O gomkeH ObITb coeanHeH
C VHAMBMZYanbHbIM UMW TPYMNOBbLIM 3a3eMiMTENEM, UMEILLMM COMPOTUBIIEHNE HE
6onee 30 Om.

BHyTpu B3 (NoA KPbILWKOWA) HaxoOsaTCs SMeMEHTbl WHOUKaUUW, YNpaBreHus u
KOMMYyTaLum, obecrneymBaloLLme KOHTPOb paboTocnoCoGHOCTY U HACTPOMKY U3aenus.

1.4.5. T1Y obecneumBaeT onTumarnbHYyt0 HAaCTPOMKy nsgenus no 9-u napameTtpam (cm. n.3.2.
HacTosiero PJ) noag KOHKpeTHbI BuA Onokupyemoro 3arpaxgeHus. Ha Bpewms
HaCTPOWMKM OH nogkntovaeTcst kK B3 nocpeacTteom coeanHnTensHoro kabena gnvHon 1,5
M, OKaH4YMBatoLLerocs 15-LTbIpbKOBLIM Pa3bEMOM.

Y 3akniodeH B nnacTMaccoBblvi kopnyc (€ rabaputHbiMy pasmepamu 145x80x40 mm),
umetowmn knacc 3awmtbl IP40.I1MY npegHasHadeH ana paboTel B TemnepaTypHOM
ananasoHe ot muHyc 20 °C go nntoc 60 °C B nobyo norogy, UCKoYas BbiNagaemMble
ocajKu.

Beopg napameTpoB anroputma obpaboTku nHgopmaumm B B3 ocyulectensietcs ¢ MY
NoCpeacTBOM 9-M  KHOMOYHOW KnaBuatypbl (MHTepdernic RS-232). KoHTponb 3a
BBEOEHHLIMX MapaMeTpamMy OCYLIEeCTBMAETCA C MOMOLWpBK 2-X CTpoyHoro 12-
CEerMeHTHOro xuakokpuctannmyeckoro (XKK) nigukatopa.

MY vmeeT nHamMBMAyanbHbIN n3MeHsiembii 12-pa3psagHbii PIN — kop, paspeluarowmn
paboTy TONbKO aBTOPM3MPOBAHHOMY MOSIb30BATESIO.

www.trezorrussia.ru 5
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1.4.6.

CurHan TpeBorM no kabenio cBs3M MnogaeTcs Ha cucteMy cbopa um obpaboTku
uHopmaumm (CCOW), oTKyaa Ha w3genue MOCTynaeT HampshkeHue nuTaHus
nocTosiHHoro Toka. Kabenb cBsi3n [omkeH OblTb 3KPaHWPOBaHHbLIM BO U3bexaHue
[OMNONHUTENBHBIX 3NEKTPOMAarHUTHLIX HAaBOAOK

1.5. CpeacTBa U3amMepeHUsi, UHCTPYMEHT U NPUHAAJIEXKHOCTH

1.5.1.

1.5.2.

B wusgenun He npumeHsAlOTCA cneunanbHble cpeacTBa uaMmepeHus. KoHTpons,
HacTpoliKa 1 perynupoBaHne nsfenus Npon3soauTCsa Npu NOMOLLUM OpraHoB UHAMKaLuu
W ynpasneHus, pacnonoxeHHblx Ha nnate b3, a takke Y.

Mpn  MOHTaxXe W  TEXHUYECKOM  OOBCRyXMBaHWM  U3OENUS  UCMOMb3YyTCSH
o6LeynoTpebrMble MOHTaXHble WMHCTPYMEHTbl (Kycayku, naccaTwku, OTBepTka) U
n3mepuTenbHble NPUoopb! (MynbTUMETP, MEraOMMETP).

1.6. MapkupoBka u nnomoéupoBaHue

1.6.1.

1.6.2.

MapKI/IPOBKa Tapbl BbINOJIHAETCA KpaCKOIZ Ha BOKOBbIX CTEHKaX.

MapkupoBka B3 u MY BbINOMHSAETCA rpaBUMPOBaAHWMEM WM yAapHbIM criocobom Ha
LUMMbAMKaX, YCTAHOBIIEHHbIX Ha KopnycaX. [1pu MapkMpoBke HaHocuTcs obo3HauveHue
n3genvsi, ero HOMep 1 rof U3roTOBIEHMSI.

B u3genum nnombrupoBaHMiO MacCTUKOW, 3anmuvTol B 4dawledku, nognexart B3 u Y.
Yaleykn yCcTaHaBNMBAKOTCS Ha BUHTAX, 3aTArMBaKOLWMX 3KpaH BO 1 3agHI0H0 KpbILKY
ny.

Bnoku nnombupytotca nnombamun OTK npeanpuaTMa-m3rotoBuTens.

1.7. YnakoBKa

1.7.1.
1.7.2.

Tapa n3genna n3rotaBrnmMBaeTCd U3 KapToHa B BuUAe NpAMOYroJibHbIX ALLMKOB.

B awmku ynakosbiBatotes B3, MY n KY3.

1.8. OnucaHue n paboTta cocTaBHbIX YacTen uspenus

1.8.1.

OnucaHue un pa60Ta kabenbHoro YyBCTBUTEJIbHOIO 3r1EMEeHTa.

KoHcTpyktnBHO KY3 coctomT mM3 BMOpo4yBCTBUTENBHOrO Kabens (Hanpumep, TIMMan
5x2x0,5), 3akpenneHHoro onpegeneHHeiM obpa3zom Ha C3. OaguH  KoHey
YYBCTBUTENBHOIO Kabens OKOHLOoBbIBaeTcs B repmeTtnyHon MO, yTobGbl obecneunTb
KOHTpomnb uenoctHoctn KY3. [pyron koHeu 4yBCTBUTENbHOroO Kabenss nvbo
HernocpeacTBeHHO MpucoeamHseTcs Kk b, nubo nocpencTtBom npomexyTtoyHon MC,
yToObl  ObecneunTb coeavHeHWe C  LOMNOSHUTENbHbIM  (HEYYBCTBUTESbHbLIM)
coeguHuUTenbHbIM kKabenem anvHon go 10 m. JononHutensHbIn kKabenb ncnonb3yeTtcs B
cny4yae pasMelleHus B3 BHe 3arpaxpaeHusi, a Takke B cnyvae obxoaa BblAeNEHHbIX 30H
HEYyBCTBUTENBHOCTU (HaNpUMep, BOpOTa, KanuTKn).

OnekTpuyeckoe U MeXaHU4Yeckoe coefuHeHue (Mof BUHT) YyBCTBUTEMbHOTO kabens
BbINONHSAETCA BHYTpU B3 Ha nnate B konogkax «X1» M «X2» ANa Kaxooro kaHana.
BHyTpeHHMe npoBoaHuMkK (10 WT.) 3a4nLLAOTCA OT M3OMSALMM U CKPYYMBAKOTCA MeXay
coboii, BCTaBNATCA B OTBepcTUe KoHTakTa «IN» KOMoaku M 3aXMMaloTCA BUHTOM.
OKpaHHbIN AOPEeHaXHbI MPOBOAHMK YyBCTBMTENbHOrO kKabensi crubaeTcsi nononam,
BCTaBMSAETCH B OTBEPCTME KOHTaKTa «OV» KOMOOKMN U 3aKUMAETCH BUHTOM.

Cnoco6 moHTaxa K43 Ha curHanmsaumoHHOM 3arpaxgeHnm nsnoxeH B VM.

HapyLwmiTens, npeogoneBaoLlmi 3arpaxxgeHme Tem Unm UHbIM cnocoboM, Bbi3biBaeT ero
Bubpauun, KoTopble MPMBOAAT K BMOpauMsM XKECTKO CBA3AHHOTO C  HUM
yyBCTBUTENbHOro kabens. bnarogaps npucywemy TpuboaddekTy, 9TO Bbi3blBaeT
obpa3oBaHMe MOMNe3HbIX CWUrHamoB - CBOOOAHbLIX JNEKTPUYECKUX 3apsaoB - Ha
obknagkax pacnpefeneHHoro KoHaeHcatopa, 00pa3oBaHHOrO, C OJHOW CTOPOHbI,
BHYTPEHHMMM NPOBOAHMKAMU, C APYrof CTOPOHbI, aKpaHOM kabens. ameHeHus 3apsaa
B KOHTPONMPYEMOW 3NEKTPNYECKON Lenn (BHYTPEHHME MPOBOAHMKM — 3KpaH) NPUBOAAT K
NOSIBNEHMIO NEPEeMEHHOro  3nekTpudYeckoro Toka (nopsiaka  107'°A),  koToplit
peructpupyetcs B B3.
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w1/

TREZOR-V 02. PykoBogcTBO No akcnnyatauum BOCTOK - ciEuMAABHEE CHCTERER

1.8.2. OnucaHue n paboTa 6roka 3NeKTPOHHOTO.

KoHcTpykTBHO B3O BLIMOMHEH B repMETUYHOM KOPMyce, COCTOSILLEM M3 OBYX YacTew:
OCHOBaHUS 1 KpbIwku (puc. 2.2.). Kpbllwka noBopaynBaeTcs OTHOCUTENbHO OCHOBAHMS
Ha ABYyX NeTnsx; NIoTHOE MpureraHMe K OCHOBaHWI0 M repmeTv3aunsi BHYTPEHHEro
obbema B3 obecneunBaetcs C  MOMOWDBI  YMIIOTHUTENBHOW  MPOKIAOKW,
pacnonoXXeHHOW Ha Kpbiwke. Kpbiwka doMKcnpyeTcs ¢ NOMOLLbIO MEeXaHUYeCKOoro 3amMka,
OTKpPbIBAEMOIO CrneumanbHbIM KYoM, BXoAsaWwMM B cocTaB kopnyca B3. Ha kpbiwke
umeetcs BuHToBasd (M6) knemma 3asemrieHusi, C MOMOLLBIO KOTOpon obecnevynBaeTcs
ranbBaHUYECKMUI KOHTAKT BCEN MeTannmyeckon Macchl kopnyca.

BHyTpn Kkopnyca Ha OCHOBaHWW pacnosiokeHbl 4 MeTannuMyeckux HanmnbiBa C
BHYTpPeHHeln pe3bbon (M5), Ha KkoTOpble 3akpennsieTcsl nnata 3nekTpoHHas B3
pasmepom 275x180 mm. [NoBepx nnatbl Ha 4-x BUMHTaX 3akpenfieH MmeTannmyeckui
3KpaH, obecneynBaloLLMi 3aLLMTY SNEKTPOHHbBIX KOMNOHEHTOB B3. Ha ocHoBaHuu Takke
umetotcst: BuHTOBada (M6) knemma 3azemneHus u 2 BuHTa (M5), BbIXoAsiLIME HaApYXY,
npegHasHadeHHble Ansa kpenneHus B3 k BHeLHen onope.

B HWXHEN YacTn OCHOBAHWSA pPacnosioxeHbl 3 NNacTUKOBbIX repMoBBoAa (Knacc 3awmThbl
IP68) ons BBOAA YyBCTBUTENBHOrO Kabensa (neBbin 1 nNpaBbi) 1 kabensa ceasn ¢ CCON
(ueHTpanbHbIA) BHELWHUM guameTpoM OT 6 Ao 10 MM, a Takke KremMma BHELUHEro
3a3emMneHus, BbiIxogdwasa Hapyxy 6noka. UsHyTpu K Hen BMHTOM MNOACOEAMHAITCA
npoeoga, nayLwme c:

1) Knemmbl 3a3eMNEHUS KPbILLKY,
2) Knemmbl 3a3eMIEHUSA OCHOBaHUS;
3) wwuHbl «O B» nnatbl 3NeKTPOHHOW;

4) wwuHbl 3a3emrnexHns «FG» y3na rpososawmTtbl kabens CBA3M, PacronoXeHHOro Ha
nnaTe aNeKTPOHHOW.

CHapyXu K KNneMMe BHELLHEro 3a3eMIIeHUs] NpUcoeauHaeTcs (C NOMOLLbO BCTPOEHHOTO
BMHTa) NpoBOf 3aseMnuTens, obecrneymBatoLLEro fiokanbHOe CUrHaNbHOE U OXpaHHOE
3aszemneHne b3 BenununHom He 6onee 30 Owm.
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PucyHok 2.2. Briok anekTpoHHbIN (BUA, BHYTPEHHEro oobema)

B HWKHen yacTn nnaTtbl aNeKTPOHHOM (BOMIM3N repMOBBOAOB) pacnonoXeHsl (puc. 2.2.):

a)

b)

c)

MEXaHUYECKNA KOHTAKTHbIA daTymMk BCKpbITUA  («MUKpUK») «TAMPERD,
npegHasHayYeHHbIN 451 KOHTPOSS HECaHKLNOHNMPOBAHHOIO BCKPbITUS B3;

BMHTOBas coeauHuTenbHas komogka «X1», «X2» npegHasHavyeHHas ans
NPUCOEAMHEHNST BHYTPEHHMX npoBoAHMKOB (knemma «In1», «In2») n skpaHa
(knemma «OV1», «OV2») yyBCTBUTENBLHOIO Kabens;

BMHTOBasi  coeguHuUTEnbHas  konodka  «X3», npegHasHadeHHas  Ans
NOOKMIOYEHUS MUTAHUSA WU3OENUsA: MONOXUTENbHOro noTteHumMana « +E» u
oTpuuaTenbHoro noteHuuana « -E», nogknioyenuns kabens cessn ¢ CCOU. Ha
KOHTaKTbl Korioakn «X3» BblBeAEeHb! CUrHarnbl, NpMBeaeHHble B Tabn. 2.1.

Tabnuua 2.1. CurHanbl Ha konogke «X4» B3

KoHTtakTbl | Llenb | HasHaueHue curHanos

1 FG LLivHa 3a3emneHuns y3na rpo3osaluTtbl, Heobxoaumas B criydae noaknoYeHns
BHELLHero 3a3emnuTens no kabento cesa3n ¢ CCOU

2 7 BTopoi HopmanbHO 3aMKHYTbIN KOHTaKT BbIXOAHOrO perie BTOPOro kaHana

3 6 MepBbIi HOpMaNbHO 3aMKHYTBIN KOHTaKT BLIXOAHOIO perne BTOPOro kaHana

4 5 HopMarnbHO 3aMKHYThIN (NpY 3aKPbITOM KPbILLKE KOPNyca) KOHTaKT AaTynka
BCKPbITWS, MOAKMIOYEHHbIV NOCNeAoBaTeNbLHO C Lenbio 4
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5 4 BTopoit HopMarbHO 3aMKHYTbIN KOHTAKT BbIXOAHOMO perne NepBoro kaHana

6 3 MepBbIt HOpManbHO 3aMKHYTbIN KOHTaKT BbIXO4HOMO perie nepBoro kaHana

B BepxHel YyacTu nnatbl 3NEKTPOHHON pacnonoxeHsl (puc. 2.2.):

a) Bunka pasbema «X4», «X5» «Control panel» gns nogknoyeHus nynbTa
ynpaenenus (MY) anst HaCTPOMKM M NPOBEPKN paboTOCNOCOBHOCTY N3aenus;

b) Ttect-kHonka «TEST» («TECT») gna pyyHoM nogayn curHama KOHTpOns
NnpoBepKn paboTocnocobHOCTN N3genus;

c) ceetogmoabl «[Mopor/Tpeeora» - «Threshold/Alarm», oGecneuynBatowme
kpaTkoBpemeHHyto (0,5 c) cBeTOBYH MHAMKAUMIO (KpacHbIA LBET) 3HAYMMbIX
cobbiTMn (nNpeBbilleHne nopora), n 6onee [OMNroBpeMeHHy (3 C) CBETOBYHO
MHAWKaLUMIO BbIXOQHOrMO CUrHana TpeBoru;

d) ceetogmoabl «HeucnpaBHocTb» - «FAULT», obecrneduBaloliMe CBETOBYHO
UHOuKaumo (3eneHoro LBeTa) npu HeucnpasHocT KY3 un  cHWxeHWUn
HanpsHKeHUs NUTaHUs (MOCTOSIHHO, 0 YCTPaHEHNSI NPUYMHDI).

Ha nnate anekTpoHHoi B3 pacnonoXeHbl pagvoaneKkTPOHHbIE KOMMOHEHTbI U Y3nbl,
dhopmMmpytoLLIMe TpaKT 06paboTKM 3NEKTPUYECKMX CUrHaMNoB, NnocTynawLwmx ¢ K43.

CurHan B Buge u3MmeHeHus 3apsga c Bbixoga KY3 noctynaetr B Manowymsmi
3apagoBbIN yeunuTenb, B KOTOPOM MpeobpasyeTcs B CUrHam HanpshkeHus, BenuuuHa
KOTOpPOro He 3aBUCWUT OT AMMWHBLI (EMKOCTM) 4yBCTBUTENbHOro Kabens. B cneayowmx
Kackagax TpakTta curHan ycunuaeTtcs (KO3(dUUMEHT YyCuUNeHus perynupyetcs) u
duneTpyetca. [OuanasoH peructpupyembix dactor 0,2...8 [y obecneynBaet
MaKcumMmarnbHOe COOTHOLWeHWe curHan/wym (curHan/momexa). 3atem curHan npoxogut
yepes GuUNbTP C nepecTpavBaemMon (perynupyemon) amnnamTtygHO-4acTOTHOM
xapaktepuctukon (AYX) n noctynaet Ha Bbinpamutens. C BbixOA4a BbINpAMUTENS OBe
cocTaBngwwme curHana (MrHOBEHHOe U CpeaHEBLINPAMIIEHHOE 3HAaYeHWe) nocTynarT
Ha BXO4 MOPOroBOro YCTPOWCTBA, rAe MPOUCXOAUT UX AUCKPUMWUHaLMA NO aMnnutyae
OTHOCUTESNBHO Nopora, KOTOpbIV perynupyeTcs.

Mmnynbebl ¢ Bbixoda NOPOroBOro YCTPOWCTBa MOCTYNAalOT Ha BXOA MUKPOKOHTpoIepa
(MK), ocyLLecTBNSAOLErO UX AUCKPUMUHALNIO MO:

e  ANUTENbLHOCTM;
e CKBaXHOCTU (nayse);
e  KONMMYecTBY (CYeTy) B onpeaerieHHOM BPEMEHHOM OKHE.

Anroputm 06paboTkM MHpopMauun, 3awunTbii B 3HeproHesaBucumyro namsats MK,
Mo3BONSET C BbLICOKOW [JOCTOBEPHOCTBIO [UCKPMMMHUPOBAThL MOME3Hble CUrHasbl,
CBSI3aHHble C COObITMEM BTOPXEHMS HapyluTensd, OT BCSKOrO poga Momex,
BbI3bIBAEMbIX MPUPOAHLIMU U MPOMbILWAEHHbIMK hakTopamu. MapameTpbl anroputma
0obpaboTkn MHopmauun 3agatoTcsa ¢ nomolbto Y, npucoeamHsemoro Kk bO uyepes
pasbeM «X4» Oona nepBoro kaHana u «X5» Ons BTOPOro KaHana Ha BpeMsi HAaCTPOMKU
nsgenusa (obMeH nHdopmaumen no uHtepdency RS-232).

Ecnu mukpokoHTponnep uaeHTUdMUnpyeT cobbiTve, Kak BTOPXEHWE, TO BblOaeTcs
curHan TpeBorn B BUAE pa3MblKaHWsl KOHTAKTOB BbIXOAHOro perne «3», «4» n «6», «7»
Ona Kaxaoro kaHamna COOTBEeTCTBEHHO Ha Bpems 1...5 ¢ (perynupyetcs). [pu aTom
nHankatopbl «KALARM» Ha Bpems 4 ¢ 3aropatoTcsi KpacHbIM CBEYEHNEM.

KpaTkoBpemeHHoe (0,5 c) cBeveHne Tex e MHOUKATOPOB CUrHanM3npyeT O NOSIBIEHNUM
Ha Bxoge MK wumnynbca, T.e. CBMOETENbCTBYET O HaNMuMM 3HAYUMMOINO COOLITUS
Bo3aencTBusa Ha C3 nnbo Bo3gencTBMUM MOMEXMN.

Mpwn HaxaTum kHonkn «TEST», pacnonoXXeHHOW B BEPXHEN YacTu MraTbl 3NIEKTPOHHOMN,
MK mHuuumnpyeT cneumanbHbI CUrHasn, noctynarowmn Ha Bxog b3, n koHTponupyeT ero
HOpMarbHOe NPOXOXAdeHue 4epe3 Becb TpakT. B atom cnyyae MK Bbigaet curHan
TpeBor1, cBUOETENbLCTBYOWMIA O paboTocnocobHoCTU M3genus. B npoTnBHOM criyyae,
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€eCnn B Tpakte unn B MK npon3oLno HapyuweHue wunn cbown, curHan TpeBOorn He
Bbl4aeTCA, YTO CBMOETENIbCTBYET O Hepa6OTOCI'IOCO6HOCTVI n3aenund.

CseTtoamogHble uHOMKaTopbl HeucrnpaBHocTM m3genus «FAULT», ecnu oHW ropsT,
cBuaeTenbCcTByeT nMbo o HeucnpasHocTh B K43 (06pbiB, KOpoTKOE 3ambikaHue), Mbo o
CHWXXEHUM HanpshKeHns nutaHusa Hmwke gonyctumoro (10 B noctosiHHoro Toka). lMocne
YCTPaHEeHNs NPUYMHBI HEMCTNIPABHOCTW CBETOAMOL racHeT.

Bonee BbiCcOkOe HanpskeHue nuTaHus, Yem gonyctumble 30 B noctosiHHOro Toka, He
BbIBOAWT U3 CTPOS U3genme, HO MOXET BbIBECTU U3 CTPOS UCTOYHWUK NMUTaHUSA, NOCKOMbKY
B 9TOM cnyyae no nutalowemy Bxogy wusgenusa («+E», «-E») obpasyetcs
KOpPOTKO3aMKHyTas 3almTHasa uenb conpotueneHvem ot 5 go 30 Om. Lens nutaHus
UMeeT ranbBaHUYECKYIO PasBA3Ky C U3gennem.

BbIXOﬂ,Hoe pene TpeBorn u3genma HaxoguTCA «nog TOKOM», MO3TOMY OTKIK4YeHue
Hanps>xeHna nnutaHna npmBoauT K Bblgade CuUrHamna TpeBorn, T.€. pa3MbIKaHUKO
KOHTaKTOB «3», «4» N «6», «7» konoakn «X3».

C uenbio 3aWuTbl 3MIEKTPOHHbLIX KOMMOHEHTOB MiiaTbl OT MEXaHW4YeCKMX NMOBPEXAEHMIA
OHM 3alUMLLEHbl MeTannMyYeckMM 3KPaHOM, 3aKperyeHHbIM Ha nraTe € MOMOLLbH
BMHTOB. 1 BUHT 3KpaHa niombupyeTcs, ero BCKpbITUE B TEYEHNE FAapaHTUIMHOTO CpoKa He
JornyckaeTcsi.

1.8.3. OnwucaHue n paboTa nynbTa ynpasneHus.

MY npegHasHadeH Ansi ONTUMAanbHOW HACTPOVKN N3OENNA HA MECTe ero NpUMeHeHus C
uenbio obecneyeHns MakCMManbHOW CUrHaNU3aUMOHHOW HAOEXHOCTU — BbICOKOW
BEPOSAITHOCTU OBHapyxeHWst HapyLimTens, npeogonesatowero C3, 1 BbICOKOW cpeaHen
HapaboTKM Ha NoxHyto Tpesory. BHewHuin Bug MY nokasaH Ha puc. 2.3.

MY nopgkntoyaeTcst kK B3 ¢ nomoLbio coeguHUTEnbHOro kabensi, 3akaHumBatoweroca 15
-WITbIPbKOBBIM pa3bemoM. [1Y 3anuteiBaetca oT B3 (+ 5 B MOCTOAHHOrO TOKa) U
notpebnsaet He 6onee 80 MBT. Y nogcoeanHsieTcs U oTcoeanHsieTcst oT B3 kak npu
BKIMIOYEHHOM, TaK M OTKIIOYEHHOM nNuTaHuM u3genus. Y noctpoeH Ha 6Gase MK,
ynpaensemoro ¢ knaBuatypbl. KK-mHgmkatop oTpaxaeT TeKylwee COCTOsiHME
anropyutMa 06paboTkM uWHopMauuM B BuAE MHOrOYHKLMOHANbHOIO CUCTEMHOIO
MEHI0, MMEIOLLEro HEeCKONbKO YpOBHeW. [locnegHuin ypoBeHb MEHI0, Kak npaswIio,
CBSI3aH C TEKYLUMM KOHKPETHbIM YMCMOBbLIM 3Ha4YeHnem anroputMma. KoHTponb curHanos
1 ynpasnsoLme Bosgenctans Ha B3 Takke oTpaxatotca Ha XKK-uHgukaTope.
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Puc. 2.3. BHewHu BUA nynbTa ynpasneHns (BUa Ha NepeaHIon naHenb)

Pabota MY ocHoBaHa Ha nepemeLlieHmm no CUCTEMHOMY MEHHO, Bbl60py HeobxoauUMbIX
napamMmeTpoB anroputmMma n seeaeHunto YNCnoBbIX 3Ha4YeHnn 13 npunararoLleroca cnmcka
B COOTBETCTBUU C peKkoMeHaaunamMmm no HaCTDOIZKe n3genuna (CM. HI/I)Ke).

Kopnyc MY coctont 13 AByx NnacTtMaccoBbIX NaHenewn (nepeaHsas v 3agHss), CTAHYTbIX
mexay cobon 4-s BuHTamMuU. 1 BUHT nNNOMOMpPYeTcs,, €ro BCKPbITUE B TEYEHUE
rapaHTUAHOrO cpoka He pJonyckaeTcs. Kopnyc HerepMeTuyHbii u  obecneunBaeT
NbiNebpbi3ro3allmeHHOCTb No knaccy 3awuthbl [P40. Pa6bota MY B wWTaTHOM pexume
ponyckaeTcsa B TeMmnepaTypHom guanasoHe muHyc 20 °C...nntoc 60 °C.

B BepxHeln yactu nepedHen KpbIWKNW MMeeTCA MPsSMOYrorieHoe OTBEepCTUe, B KOTopoe
BCTaBMNeH ABYXCTPOYHbIN 12-n cermeHTHbIN XKK-mHaukaTop, No3BONsioWmMIn otobpaxaTb
BCe KOMaHgbl, noctynatowue c MY Ha B3, n 3HayeHusa curHanoB B TpakTe obpaboTku
B3. B HwxkHen yacTu BepxHEen KpbIWKM MpukneeHa 9-u KHOMOYHas Knasumatypa, C
MOMOLLIbIO KOTOPOW OCYLLECTBMNSAETCA BBOA KOMaHA yrpaBreHus.

KHorkn «F1», «F2» n «F3» npegHasHayeHbl ansg seBoga PIN-koga, paspeluatollero
perynupoBaHue napameTpoB anroputma o6paboTku nsgenus.

Knonka «ENTER» npepgHasHauyeHa ONs MOATBEpPXOEHUS KOMaHAbl BBOAA 3HAYEHUs
napameTpa.

KHonka «ESC» npegHasHaueHa Ans OTMeHbl KoMaHObl BBOAA UMK nepexoaa Ha Apyryto
PYHKLMIO UMW YPOBEHb MEHIO.

KHOMKM ««—», «1», «—», «|» NpedHasHaveHbl Ans nepemMeLleHnst no MeH U BbiGopy
HY)XHOTO 3HaYeHUsi NapameTpa anropuTMa.

Mocne BkntodeHuss nutaHma Ha Y nosensetca Hagnuce « WELCOME TREZOR-V!»,
cBugetenscTByowas o paborocnocobHoctu MY n yenoctHoctn kabens ceasn. Yepes
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3...4 c nocne 3TOro, C MOMEHTa ycTaHoBneHus cBa3un ¢ b3, Ha akpaHe XKK-nHamkaTopa
nosiengetca Hagnuce «BBEOWTE PIN», cBugeTenbcTByloWas O TOM, 4TO O
uHTepdericy RS-232  BoccTaHoBreHa  CBSI3b  MUKpPOKOHTponnepa [1Y  n
MukpokoHTponnepa bB3. TlNocne BBegeHus koppektHoro PIN-koga (1...12 3HakoB)
nonb3oBaTenb nonagaeTt B CUCTEMHOE MeHHo: 1Y roTos Kk paboTe — NporpaMMmnpoBaHunio
n3genvs n NpoBepkn ero paboTocnocobHOCTH.

Haxogsicb B CUCTEMHOM MEHI0, NMONb3oBaTeNnb MMEET BO3MOXHOCTb nameHuTb PIN-kog
no CBOEMY YCMOTpeHuto. Koa XxpaHnTca B aHeproHesaBsmcmMmon namstu b3.

lMpumeyarue. 1) B cnyyae ytepu PIN-koga cnegyet obpatutbCcs Ha npegnpusTue-
N3roToBUTENbD.

2) OguH MY MOXHO Mcnonb3oBaTh Afst HACTPOWKK Noboro konnyecTsa b3.

3) Ecnu nocne nogcoeamHeHus Y k BO Ha XK-uHgukatope BMecTo Haanmcu
«BBEOWUTE PIN» nosiBnsietca Hagnuce «HET CBA3W», To cnegyeT oTkmounTb MY u
cHoBa nogknioumTte K B3 uepes 10...20 c. Ecnm n npu NoBTOpeHWM (MOBTOPUTL He
bonee 3 pas) He gonyckaeTcs BXoA B CUCTEMHOE MeHIo, To Y HepaboTocnocobeH u
NOAMNEXMUT 3aMeHe.

2. Acnonb3oBaHue No HazHa4YeHuio

2.1. NMoarotoBKa usgenusi K UCNOJIb30BaHUIO
2.1.1. Mepbl 6e30nacHOCTU NpU NOATOTOBKE M3OENUS K 3KCMnyaTauum

2.1.1.1.Tpn BbINONHEHUN paboT C uM3OENMEM Ha MecTe 3KcnyaTtauuum [OOIDKHbI
cobnopgaTecs AeNCTBYOWME MpaBunia TEXHUKU 6e30nacHOCTM Npu aKcnyaTauum
3aneKTpoycTaHoBOK HanpsikeHnem go 1000 B.

2.1.1.2. lpun nogrotoBKe M3Oenus K UCrnosib3oBaHuio no HasHadeHuto SAMNMPELWLAETCA:

e MpPoOBOAUTL KakuMe-nubo paboTbl Ha C3, ¢ K43, B3 u MY, coeamHuTenbHbIMK
kabensmu Bo BpeMs rpo3bl Unu eé npnbnmxeHun;

e MOAKNoYaTb M3OEeNne K UCTOYHUKY 3NEKTPoNnUTaHnst HanpshkeHvem 6onee 30
B noctosiHHOro TOKa;

(] NnoAKnK4aTb n3gerine K UCTOYHUKY 3reKTPONMTaHnAa nepemMeHHOro Toka.

2.1.1.3. MNMpoknagky n pasgenbiBaHve kabenew, a Takke nogcoeanHeHne ux Kk b3
HeobXx04MMO MPON3BOANTL TOSBKO NPU OTKITHOYEHHOM HaMps>KEHUN MUTAHUS.

2.1.2. TlpaBuna v Nopsgok NOArOTOBKM U3LENWS K UCNONb30BaHNIO

2.1.2.1. TlpoBeECTN BHELIHWA OCMOTP MecTa ycTaHoBkM C3 u ybeguTtbcs, 4TO MECTO
yoosnetsopsieTr TpeboBaHuam n.2.2.4., 2.2.5. Hactoawero P3. Tam, rge
HeobX0aMMO - BbIpYOUTb NN OTNUNUTL BETBM OEPEBLEB M KPYMHOrO KyCTapHMKa,
kacatowmecs C3.

2.1.2.2. BbiHyTb 13 ynakoBku K43, B3 u Y. Npounssectn BHELHWUIA OCMOTP, yoeanTbcs B
Hannyum nnom6 OTK npeanpuATMa-M3roToBUTENS.

2.1.2.3. MpoecTtn MoHTax B3 n K43 Ha C3 cornacHo metoauku, nsnoxeHHon B IM. B3
3azeMnuTb. MoakntounTb MY k B3.

2.1.2.4. Mopgxntountb B3 Kk nctouHmky HanpskeHusa 10...30 B noctosHHOro Toka. [Npn atom
cBeToamogHble nHamkatopel «Mopor/TpeBora» n «HeucnpaBHOCTb» (puc. 2.2.)
MOryT 3acBETUTbCA Ha HenpogormkutenoHoe Bpemsi. OKOHYaHWe CBeYeHUs
nHankaTopoB no npowectBun 40 ¢ MOMeHTa nogayv nutaHus OydeT KOCBEHHO
CBMOETENbCTBOBATb O MPaBUMBHOCTM MOHTaxa KYO u rotoBHoOCTM u3genusa K
npoBepke ero PyHKLNOHNPOBAHUS.

Ecnu nHankaTtopbl «HencnpaBHOCTL» (puC. 2.2.) 32 3TO BPEMS HE MOracHyT, TO
3TO cBuAeTenbCcTByeT O HeucnpaBHocTn K4Y3. T[louck wn  ycTtpaHeHue
HencnpaBHOCTWN NPON3BOAUTCH B COOTBETCTBUM C pa3genioM HacTosiwero PO.
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2.1.2.5. \amepeHne COMpOTMBIIEHNA WNN HanNpPsKeHUst B WU3OeNUn  KOHTPONUpoBaTb
KOMOWHMPOBaHHbIM  MpubopoM  nwboro  Tuna, Hanpumep,  UMGPOBbLIM
MynbTUMETpOM (M. 2.5.2.).

2.2. Ucnonb3oBaHue nsgenus
2.2.1. TlepBUYHbIN KOHTPOSb PabOTOCMOCOOHOCTY U3LENKs

2.2.1.1. CmoHTMpoBaTb msgenue cornacHo WM, nogkntoumB npoBoda nutaHus n KY3.
MpoBoga, no kotopbiM ¢ udgenus Ha CCOW noctynaeT BbIXOQHOM CwrHam, K
KOHTaKkTam «3», «4» n «6», «7» konoakn «X3» He noAaknYaTb.

2.2.1.2. MNogkntounte K knemmam «3», «4» n «6», «7» MynbTUMETP, NOCTABMNEHHbIN B
PEXUM U3MEPEHUSA CONMPOTUBIEHNS.

2.2.1.3. He paHee, yeM 4epe3 1 MuH nocne nogayv nutaHusa Ha b3, HaxaTb 1 oTNyCTUTL
kHonky «TEST» Ha nnate B3. Habntogatb kpaTkoBpemeHHoe (B nHTepsane 1...5
c) cBeyeHve cBetoauonoB «[lMopor/TpeBora». C nomowWpl MyfbTUMETpa
ybeanTbca B pasMmbikaHUMU (Ha 3TO BPeMsl) BbIXOAHbIX KOHTAKTOB «3», «4» n «6»,
«7» xonogku «X3» Ha nnate B3 (puc. 2.2.).

KoHTakTbl cunTatoTcs 3aMKHYTLIMW, ECIM CONPOTUBIIEHME MX LIENW HE MpPEBbILLAET
10 OM, KOHTaKTbl CUYMTAKOTCS Pa30OMKHYTbIMW, €Crv WX COnpoTMBREeHME (uenwu)
npeBbiwaeT 1 MOm (Ha niobom npegene namepeHni).

2.2.1.4. C nomowpbio MynbTuMeTpa yb6eanTbCcsa B 3aMbIKaHUW BbIXOAHbIX KOHTAKTOB «4» 1
«5» konogkn «X3» Ha nnate BO npu HaxaTum (OO Wenyka) Ha AaT4MK BCKPbITUS
B3 «TAMPERNY.

2.2.1.5. OtcoeamHnts OT konoakn «X1» M «X2» nobon OKOHEYHbIN MPOBOAHUK
YyBCTBUTENBHOrO Kabens (UeHTpanbHbIA unn akpaH). HabnogaTte HenpepbiBHOE
cBeyeHne cBetognonos «HeucnpaBHocTb». C noMoLWbi0  MyMnbTUMETpa
y6eanTbCca B pa3mMblkaHUM BbIXOAHbIX KOHTAKTOB «3», «4» N «6», «7» KOMNOAKM
«X3» (puc. 2.2.).

MoacoeanHnTs 06paTHO NpoBoAHUK KY3 1 y6eanTbcs B OTCYTCTBUM CBEYEHUS
UHOMKaTopa «HencnpaBHOCTbY U 3aMbIKaHUW BbIXO[HbLIX KOHTAKTOB «3», «4» 1
«6», «7» konogku «X3».

2.2.1.6. 3aKOpOTUTb MPOBOAHMKOM -MEPEMBIMKOA UMM MEeTamnnMyeckum npegMeTom
(Hanpumep, NUHUETOM) KOHTaKTbl Konoakn «X1», «X2». Habnogate HenpepbiBHOE
cBeyeHue ceeTogmogoB «HeucnpaBHOocTb». C  nomowpbl  MynbTUMETpa
ybeantbcst B pasmblKaHUM BbIXOOHbIX KOHTAKTOB «3», «4» U «6», «7» Konoaku
«X3» (puc. 2.2.).

Y6paTte nepembldky U ybeanTbcs B OTCYTCTBMM CBEYEHMSI  MHOUKATOPOB
«HencnpaBHOCTb» M 3aMblKaHUN BbLIXOAHbIX KOHTAKTOB «3», «4» U «6», «7»
Konoaku «X3».

2.2.1.7. OTcoeguHnTb OT Konogknm «X3» nobon npoBoaHMK nuTaHus. C MOMOLLbIO
MynbTMMeTpa ybeamnTbCsi B pa3mblkaHUN BbIXOOHbBIX KOHTAKTOB «3», «4» N «6»,
«7» xonogku «X3» (puc. 2.2.).

2.2.1.8. MNopgcoeanHnte 00paTHO NPOBOAHMK NuTaHuss M 4vepe3 40 c ybeautbcs B
3aMKHYTOM COCTOSIHUM BbIXOOHbIX KOHTAKTOB «3», «4» 1 «6», «7» KOnoakn «X3».

2.2.2. OnucaHue nynbTa ynpaBneHns

2.2.2.1. Mpun nogade nutaHusa Ha B u Y npoucxoguT ux coeguHeHne No nHTepdency
RS-232. Kpome Toro, ¢ 8-u koHTponbHbIX Tovek (KT) nnatel B3 Ha MY noctynatot
KOHTPOrbHbIE CUrHanbl, KoTopble oundposbiBatoTcs AL MukpokoHTponnepa Y.
Ha XK-uHgukatop B COOTBETCTBYIOLLEM pexnme Kaxable 3 ¢ BbIBOOATCA MOOynu
MaKcuMMarnbHbIX 3Ha4YeHun curHanos ¢ KT1...KT8.

2.2.2.2. Ha o3kpaHe XK-ungukatopa [1Y nosasnseTca WKOHKM MHOrOYpOBHEBOrO
CUCTEMHOTO MEHI, MNpyM MOMOLUM KOTOPOrO OCYLIECTBMSAETCS ynpaBreHue
napameTpamu MepBOro MnvM BTOporo kaHana B3, npu nogknioveHum MY B «X4»
NPONCXOAUT ynpasrieHne nepBbiIM KaHaroMm, B «X5» BTOpPbIM KaHaroMm.
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CTpykTypHas cxema BepxHux (1...3) ypoBHel cuctemHoro MeHto Y npuBegeHa
Ha pwuc. 3.1.

1 ypoBeHb: [locne BKMYEHUA NUTaHNSA B LUTATHOM pexume yepes 3...4 ¢ Ha XKK-
nHaukatope nosiensietcs Hagnuce «BBEOWUTE PIN». Ecnu B pabote Y unun b3
MMEETCs1 HENCMNPABHOCTb, TO BO3HUKaeT Hagnuce «<HET CBA3W», nnn nigukatop
He 3acBeYMBaEeTCs.

2 ypoBeHb: BBog koppektHoro PIN-koga  ocyllecTBnsieTcs  HaxaTuem
cooTBeTCTBYlOWEeNn kombuHauum knaemw «F1, «F2», «F3» (3aBopckon PIN-koa
«F2 F2 F2 F2») n 3atem HaxaTnem (nogreepxgeHvem) knasmwm «ENTER». MNpu
aTom Ha KK-uHgukatope nosisnsetcs Hagnucs «MAPAMETPbl CUTHAIA» un
OCyLLECTBNSETCHA Nepexo Ha 3-1 (OCHOBHOW) YPOBEHb CUCTEMHOTO MEHHO.

B cnyyae ecnu BBeeHHbIV KO HEKOPPEKTEH, Nepexod Ha 3- ypOBEHb MEHIO He
OCYLLECTBMSAETCA, Ha MWHOMKATOPE MOSIBNSETCA MepBOHaYanbHas Hagnuchb.
MonbiTkKM HEoBXoAMMO MOBTOPUTb, MPU 3TOM MX KOMMYECTBO HE OrpaHuMYeHo.
O0LLEee YnMcno BO3MOXHbBIX KOMOMHaUMIA Koga cocTaBnsaeT okono 800000.

3 ypoBeHb: Ha 3TOM, OCHOBHOM YPOBHE CUCTEMHOIO MEHI0 MNofb3oBaTerb
ocTaeTcs, ABUrasiCb OT pasaerna K pasgeny MeHto (Mo Kpyry) ¢ NOMOLLbIO KraBuLLK
«—» (cnea Hampao, puc. 3.1.), unn C NOMOLUBK KMaBULIK «<«—» (CnpaBa
Haneso, puc. 3.1.).MMepexogq ¢ 3-ro0 Ha HWXHWA 4- ypoBeHb (B pasgerne)
ocyulecTnsieTcs HaxxaTnem knasmwn «ENTER».

Mepexon Ha BepXHWIN ypOBEHb He NpeaycMaTpmBaeTcs. MNocne okoHYaHus paboThl
MY pormkeH OblTb NepeBeaeH Ha 3-i YpoBEHb, U OTCOEAMHUTL COEAUHUTENbHbI
kabenb ot BJ.

LT
¥ o I
] L

Puc. 3.1. CTpyKkTypHasa cxema BEPXHUX YPOBHEN CUCTEMHOIO MeHto MY

2223.Ha 3-m ypoBHe npeAacTaBneHbl crnegywwme 5 pasgenos  MeHio,
COOTBETCTBYIOLLME HaanMcsaM Ha akpaHe XKK-nHankaTtopa:

www.trezorrussia.ru 14
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«MAPAMETPbl CUIHAINA», npegHasHayeHHbI AN  KOHTPOMS OCHOBHBIX
napameTpoB BubpocurHana ¢ C3 — ammnuTygbl U [NaBHOW (Pe30HAHCHOM)
4YacTOTbl, COOTBETCTBYIOLLEN MaKCUMyMy CMEKTparibHOW XapakTepUCTUKN B
npegenax guanasoHa perncTpupyemblx 4acTorT.

«KOHTPOIJIbHbIE TOYKW», npegHasHayeHHbIM AN OLEHKU aMMuTyabl CUrHana
B 8-M KOHTPObHbIX TOYKax nnatbl b3;

«HOBbIW PIN», npeaHasHavueHHbIit 4ns namerenus PIN-koga gonycka MY;

«TECT», npegHasHayeHHbIi pgna  nogayun ¢ [1Y  curHana  KOHTpons
paboTocnocobHOCTM u3denMss U NPOBEpke €ro MpoXoXAeHUs 4epe3 TpakT
ob6paboTkn B3.

«YCTAHOBKA NMAPAMETPOB», npegHasHa4yeHHbIN Anst yCTaHOBKM NapamMeTpoB
anroputma obpaboTkm nHcopmaummn b3 (usgenus).

2.2.2.4. Pazgen «MNAPAMETPbl CHWUIHAJIA» npun Haxatmm knaBuwm «ENTER»
nepexogut B 3 nogpasgena (4-# ypoBeHb CUCTEMHOIO MEHH): «YpPOBEHbY,
«AMnnutyga», «Yactorta». Nepexon mexay noapasgenamn ocyLLecTBrseTcs C
MOMOLLIbIO KnaBuWw «—» unnm  «<». [lepexoq Ha 0Gonee BbICOKMN YPOBEHDb
ocyllecTBrsieTcs ¢ nomolibio knaeuwmn «ESC». Ha puc. 3.2. npencrtasneHa
CTpyKTypHas cxema pasgena «MAPAMETPbI CUTHATA».

S —

[ |
RMAPAMETPbLI CUTHATTIA
Puc. 3.2. CtpykTypHas cxema pasgena «[TAPAMETPbI CUTHAJIIA» cucteMHoro meHio My
ENTER

Mpu HaxxaTum knasnwmn «ENTER» B nogpasgene MeHIo OCyLLLeCTBNASETCS nepexon
Ha 5-N ypoBEeHb - W3MEPEHWs1 N BBEOEHUS YNpaBnSALWMX KOMaHA, KOTopble
BBOOSATCS C MNOMOLLbIO KNnaBuW «1» U «|», a Takke «kENTERY.
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BOCTOK - CNRELMAABHBIE CUCTEMBI

Moppasfmen «YpoBeHby» npedHasHayeH Ans BbiIGOpa BO3pacTalollero 3HauyeHus
ypoBHsi (1...9), MpyM KOTOPOM OCYLLUECTBMSIETCA M3MEPEHUE OCHOBHOMN 4acToTbl
CUrHana, COOTBETCTBYHOLLEN MaKCMMyMy CMeEKTparbHOW XapakTepuctuku. B uensix
YBENUYEHUS] TOYHOCTU U3MEPEHUIA, STOT YPOBEHb AOMKEH MPEBbLILATL TUMUYHYHO
aMnnuTygy wyma.

[ns nameperHns TMNUYHON amMnnUTYAbl WyMa CRYyXWUT noapasfen «AMnnuTtyaa».
C Haxatvem knaBuwm «ENTER» HauvMHaeTca npouecc M3MepeHus, KOTopbIn
3aKaH4yMBaeTCA MOBTOPHbIM HaxaTnem knasuwm «ENTER». BbicBeunBaeTtca
MaKkcumarnbHOe 3HaYeHve curHana (3a aTo Bpems), BblpaxeHHoe B MB.

2.2.25. N3 paspena «KOHTPOJIbHbIE TOYKW» npu Haxatum knauwn «ENTER»

OCyLLleCTBNSETCA nepexoq Ha 4-i ypoBEHb CUCTEMHOMO MEHH B OAWH U3
nogpasgenos: «KT1, KT2» unu «KT3, KT4» unn «KT5 KT6» mnnu «KT7 KT8y,
KOTOpble  COOTBETCTBYKT KOHTpPOmnbHbiM  Toukam B3. [llepexog mexay
nogpasgenamMmm OCyLLECTBNAETCH C MOMOLLIO KNnaBul «—» unm ««<—». [Nepexon
Ha 6ornee BbICOKMI YPOBEHb MEHIO OCYLLIECTBMASIETCA C MOMOLLBbIO KnaBuwn «ESCy.

B kaxxgoM nogpasgene B HENPEPbIBHOM pexume npoucxoguT namepenuve (ALM-
npeobpasoBaHne) HanpsPKeHNst Ha COOTBETCTBYIOLMX KOHTPOIbHbBIX TOYKax nnaTbl
B3, n nepuogundeckoe (pa3 B 3 C) OOHOBMEHME MOKA3aAHUA MaKCUMarbHbIX
3Ha4YeHW 3a 3TOT nepuoa.

Ha pwuc. 3.3. unsobpaxeHa cTpyktypHas cxema pasgena «KOHTPOJIbHbIE
TOYKMW», Bkntovatowias 3 1 4-11 ypoBHU CUCTEMHOIO MEHIO.

A

Puc. 3.3. CtpykrypHas cxema pasgena « KOHTPOJIbHbIE TOYKW» cuctemHoro meHio MY

2.2.2.6. 3 pasgena «HOBbIA PIN» npu Haxatuun knasuwn «ENTER» ocylectenaeTtca

nepexog Ha 4-n ypoBeHb CUCTEMHOro MeHo — B nogpasgen «PIN:», roe
OCYLLIECTBSIETCS BBOA HOBOro kofa € nomolubto knasuw MY: «F1», «F2», «F3».
Mocne BBegeHna Ao 12 3HakoB Koda u HaxaTtus knasuwin «ENTER», nosBnseTcsa
Hagnucb «lMoBTop:», Tpebyss MOEHTUYHOIO NOBTOPEHUSA TOMBbKO YTO BBEOEHHOrO
Koaa.

Ecnvn pBa pasa BBegeH OOuMH WM TOT Xe KoAd, TO OH 3anucbiBaeTcs B
3HeproHesaBMCUMYLO NaMsaTb BO 1 ogHOBPEMEHHO OCyLLeCTBNAETCHA nepexoq Ha
OCHOBHOWM 3- ypoBeHb B pa3gen «TEST». Ecnu BBeaeHHble 2 pasa koAbl He

COBMagawT, TO I m el M3MEHSIETCS, U OCYLUECTBNsieTCs
nepexog Ha 3-i y&gﬁxemg&mgen «HOBbIU PIN».

Ha pwuc. 3.4. M306pa>|<<;l:QH|KMypHaﬂ cxema pasgena «HOBbIA PINy,
BKMovaLwwas 3 n 4-i YypoOBHU CUCTEMHOIO MEHIO.

www.trezorrussia.ru
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ENTER YpoBeHb 3

F1,
2,
F3

| YpoBeHbL 4 |

Puc. 3.4. CTpykTypHas cxema pasaena «HOBbIV PIN» cuctemHoro mexio MY

2.2.2.7. Pasgen «TECT» npegHasHayeH Onis NpoBepkn paboTocrnocoOHOCTM M3genus ¢
nomouybto Y. Mpu Haxatum knasuwm «ENTER» npoucxoauT nepexod Ha 4-n
ypoBeHb MeHK. 1Y MHUUMUpyeT KOHTPOMbHbIN curHan B B3, koTopbli, nponas
yepes BeCb TpaKT, MOCTyrnaeT B MUKpoKoHTponnep B3. Ecnu curHan umeet
COOTBETCTBYIOLLMNE NapamMeTpbl, MMKPOKOHTPOMMEpP Bbli4aeT cUrHan Tpesoru:

e cBeTOAuoAbl «nopor/Tpesoray Ha nnate b3 (puc. 2.2.) 3aropatTtcsa Ha 1.5 ¢
KpacHbIM CBEYEHMEM;

e KOHTaKTbl «3», «4» 1 «6», «7» PasMbIKalOTCsA Ha 3TO BPEMSI.

B mMomeHT Bblgaum curHana Tpesoru Ha XKK-uHgukatope nosiBnseTcs n ocrtaercd
Hagnucb «TpeBora». Ecnu curHan TpeBorM He BbiJaeTCcs MO NPUYUHE
HewncnpasHoCTK, TO Hagnuck Ha XKK-nHavkatope He nosiBnsietca. NMepexoq ¢ 4-ro
Ha 3-11 ypoBeHb MEHI0 OCYLLEeCTBNAeTCA HaxaTnem knasuwm «<ESCx» Ha Y.

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

—- I

Puc. 3.5. CtpykTypHas cxema pasgena « TECT» cuctemHoro menio My

2.2.2.8. Pazgen «YCTAHOBKA T[APAMETPOB» - BaxHeAwWn pasgen  MeHo,
npegHasHayeH  UCKMIYUTENbHO  ANS  HacTPoOWKM  anroputma  o6paboTku
WHpopmaumm nsgenusa no 9-u napameTpam. Kaxabin 3 napameTpoB NpUHUMaET
OT 2-x 00 9-1 3Ha4veHun. MNMpu HaxaTum knaeuwm «ENTER» npouncxogut nepexon
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Ha 4-11 ypoBeHb MeHI0, NPeACTaBMNeHHbIN B BUAe 2-X nogpasaenos: «Amnnutyaa»
n «Bpems/cueT».

Mogpasgen «AMnnuTyga» npedHasHayeH ansg  pPeryriMpoBKA  JIMHENHbIX
napameTpoB Tpakta obpaboTku curHana B B3 no 4 napameTtpam, nepexon K
KOTOpbLIM (Ha 5-1 ypOBEHb) OCyLLEeCTBNAETCA HaxaTmeM krnasuim «k ENTERY:

e «YcuneHuer - 8 3HayeHun (1...8) ycuneHns B TpakTe No BO3pacTaHuio, C
warom 3 b (obwun agnanasoH perynnuposkm ycunenus 21 ab);

o «Pexekuma» - 8 3HadeHunm (1...8) uyactoT no BO3paCTaHMIO,
COOTBETCTBYIOLUUX LEHTPanbHbIM YacToTaM MOAAaBIEHMSA CreKTpanbHbIX
COCTaBMALWMX CUrHana;

e «API» - 2 3HayeHus (BKIT., BbIKI1.), - COOTBETCTBEHHO ANSA BBEAEHUS UK
WCKITIOYEHNsT M3 00paboTkm curHana uHdgopmaumm ob ypoBHe Lyma C
KY3;

e «llopor» - 4 3HavyeHus (1...4) nopora no Bo3pactaHuio, ¢ warom 3 Ab
(obwun  gmanasoH perynupoBkn 9 gb), Ha ypoBHE KOTOPOro
OCYLLECTBMAETCA amMnnuTyaHas OUCKPMMMHAUUS aHaroroBOro CurHana.
lMocne ammnMTygHOW OUCKPMMMHAUMWM CUrHan npeactaBnsieTr cobon
nocnegosaTtenbHOCTb nMnynbcoB (MA).

Moppaspgen «Bpemsa [CuyeT» npegHasHayeH AONA  YCTAHOBKM BPEMEHHbIX
napameTpoB anroputma o6paboTkm nNo 5 napameTpam, nepexoq K KOTopbiM (Ha 5-
1 ypOBEHb) OCyLLeCcTBNAETCA HaxaTtmem knasuwim «kENTERY:

e «Umnynbe» - 9 3HaveHu (1...9) MUHUMaANbLHOW «paspeLUeHHOW»
ONUTENBLHOCTM UMNyNbca (MeHbLUEN ONUTENBbHOCTU YCTPaHSAOTCS);

e «llay3a» - 9 3HaYeHUN MUHUMANbLHOW «paspeLleHHON» AfUTENbHOCTH
Mexay MMnynbcamu (MeHbLUEN ONTUTENbHOCTM YCTPaHATCS);

o «OKHO» - 9 3HAYEHUIN «pa3peLLeHHON» ANUTENBHOCTU MeXay nepBbiM U
nocnegHUM CYETHLIMWU UMMYMbCaMU (KBPEMEHHOE OKHOY);

e «CyeT» - 9 3HAYEHUN YCTaBKU CYETUMKA, KOTOPbIN CYMTAET UMMYIbChl B
MA; ecnn ycTaeka gocTuraeTcs BO BpeMs AeNCTBUS «BPEMEHHOIO OKHa,
TO UHMLMNPYETCS BbIXOLHOW CUrHan TPEBOIW.

e «TpeBora» - 5 3Ha4YeHWU ANUTENBHOCTK cUrHana Tpesoru 1...5, npuyem
uuncppa cooTBeTCTBYET ANUTENBHOCTM B CEKYHAAX.

Ha pwuc. 3.6. unsobpaxeHa CTpykTypHass cxema pasgena «YCTAHOBKA
NMAPAMETPOB», skntovawowasa 3-in, 4-n, 5-1 n 6-1 ypoBHN CUCTEMHOIO MEHIO.
MepemelleHre NoO 5 ypOBHIO OCYLLECTBMSIETCS C MOMOLLbIO KMaBULL «—» WU
«—». [lepexog ¢ 5-ro Ha 4-n ypoBEHb MEHIO OCYLLECTBMSETCH HaxaTuem
knaeBuwwimn «ESC» Ha Y.

YcTaHoBKa 3HayeHun napameTpoB «YcuneHuey, «Pexekuusay», «APly, «lMopory
ocyllecTBnsieTcd Ha 6-m ypoBHe: nepexof C 5-ro ypoBHs (napameTpa)
ocyuwiecTBnsieTca Haxatvem knasuwm «ENTER». Npyn 3TOM BO3HMKAOT UMdpbI
(1...9) wnm cnoso «Bkn.» («Bbikn.»), cooTBeTCTBYKOLME OENCTBYHOLLNM
3HayeHVsM napameTpoB anroputMa o06paboTkm wmHpopmaumn. [Ona  ux
N3MEHEHUs, UCMONb3YS KNaBUWN «|», «1», BbICTABNATCA Apyrne LUudpbl Unu
cnoBo «Bbikn.»  («Bkn.»), n pganee nytem Haxatus knaBuwmn  «ESC»x»
OCYLLECTBMSAETCS BbIXO4 Ha 5 ypoBeHb M Janee A0 OCHOBHOMO 3-ro0 ypOBHS
CUCTEMHOTO MEHIO.
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fOBKA |
NAPAMETPOB

Puc. 3.6. CtpyktypHas cxema pasgena «YCTAHOBKA NMAPAMETPOB» meHto Y

2.23.

lMpoBepka paboTocnocoBbHOCTU Maner?m ¢ nomoubio My

< <
>

2.2.3.1. Mocne TOro, kak Npon3BeAeH NePBUYHBIN KOHTPOMb paboTOCNOCOBHOCTN N3genus

cornacHo n. 3.2.1., Heobxoguma Gonee TwaTenbHas ero NPoBepka C MOMOLLBHO
My nep poLeaypon HacTporku. [ns aToro HeobxoguMmo nogcoedunHuTb MY K
B3, A Toca Hagnucu «BBEOWUTE PIN» Ha XK-nHgukaTtope, BBeCTU
koppekTHbI PIN-kog 1 BbINTM Ha OCHOBHOW 3- YpOBEHb CUCTEMHOrO MeHIo (puc.
3.1.). C nomoLpbo KNaBuULWN «—» OCYLLECTBUTbL nepexopn B pasgen «TECT» (puc.
3.5.), HaxaTtb knaBuwy «ENTER» n yb6egutbca B cBeyeHumn (1...5 c) kpacHoro
ceetogmopa «[llopor/TpeBora» Ha nnate B3, a Takke nNOsIBNEHWMM Hagnucu
«TpeBora» Ha XK-nHgukatope.

2.2.3.2. C nomowibto knaBuwm «ESC» nepentn _Ha 3- ypOBEHb MEHI0, C MOMOLLbHO

KnaBuWM «—» OGIREHUETS nepexon & pBEHENLUMICTAHOBKA MAPAMETPOB>
(puc. 3.6.). Haxae knaBuwy «ENTER», nepeiitu Ha 4-1 ypoBeHb MEHIO B
nogpasgen «Amnnutyga»; Haxas knasuwy «ENTER», nepentn Ha 5-n ypoBeHb
MeH0 B napameTp «YcuneHuey; HaxaB knasuwy «ENTER», nepentn Ha 6-i

YpOBEHb B pem&a y@ OBKU YyCUNEeHUA. m b0 KnaBuLin (:EN-TIEB«l»
OCyLLeCTBUTb Y N—I yucna «1» - anbHOro ycune . XXaB
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HecKkonbko pa3 knaeuwy «ESC», nepentn Ha 3-N ypoBEHb MEHIO, C MOMOLLBIO
KNaBULLM «—» WM «<» OCYyLeCTBUTb nepexod B pasgen «TECT». Oanee
nosTopuTb npouenypy no n. 3.2.3.1, ybexgascb, YTO U NpPU MUHUMArbHOW
YyBCTBUTENBHOCTM n3genve BoipabaTbiBaeT cuUrHan TpeBorM B OTBET Ha TECT.

2.2.3.3.Tlpy MMHMManNbHOM 4YyBCTBUTENbLHOCTU (KOS(PPULMEHTE YCWUIEHUS B TpaKTe

00paboTKn) OLIEHUTb YPOBEHb CUIHAIOB B Pa3fMYHbIX KOHTPOSbHbBIX TOYKaX niaTbl
B3. inga aToro ¢ nomoLwubto knaevw «ESC» n ««—» n3 pasgena « TECT» nepentn B
pasgen «KOHTPOJIbHbIE TOYKW» (puc. 3.3.). Haxxae «kENTER», nepentu B
nogpasgen «KT1, KT2», fanee ¢ nOMOLbI0 KNaBULL «—» UMK ««—» HabnogaTb 3a
apyrumun nogpasgenamun («KT3»...»KT8»). Ha >KK-uHgukatope B TeuyeHue 1...2
MUHYT HabnogaTb CMEHSIIOWMECS C KaXOblM W3MepPUTENbHbIM UMKIoM (3 C)
nokasaHus MakcuMmarnbHbIX (MO MOAYMK) 3HAYeHWW CUrHanoB 3a 3TO BpeMs,
BblpakeHHble B MB. Ecniv B3 dyHKLMOHMpPYET B HOPMaribHOM (LUTAaTHOM) pexunme,
TO OTM 3HA4YeHUs He [OOJPKHbl BbIXOAUTb 3a npegenbl  U3MEPEHUN,
npeacTtaeneHHsble B Tabn. 3.1.

Mockonbky k BO nogkntodeHbl KYO, koTopble noaBEpPXEHbl OEWCTBUIO MOMEX
(Hanpumep, BeTEP), TO 3TO OTPAXKAETCS B BUAE HEKOTOPOrOo M3MEHEHUS YNCIOBbIX
BENNYMH Ha akpaHe YKK-vHoukaTopa B npouecce M3MepeHusl, YTo noaresepxaaet
TO, 4YTo B3 HaxoauTcsa B WTAaTHOM (FTMHEVHOM) pexume paboTocnocoBHOCTH.

2.2.3.4. AHanorn4yHo onucaHHbIM B n.3.2.3.2 4ENCTBUAM, N3MEHUTb 3HAYeHMEe NapameTpa

«YcuneHue» (BblnAd Ha 6-i ypoBeHb MeEHK) Ha «8», cooTBeTCTBYOLLEE
MakcumaribHOMy YyCUIeHuio B TpakTe o0paboTku curHana. [anee nepentn B
pasgen «KOHTPOJIbHbIE TO4YKW» (puc. 2.3.), BbiMAs B noapasgensl
«KT1»...«KT8». Ha XK-uHgukatope B TedeHue 1...2 MUHYT Habnwogatb
CMEHSAIOWMECHS C KaxXOblM W3MepUTENbHbIM  LUMKNOM (3 C) nokasaHus
MakcumMarbHbIX (MO MOAYM) 3HAYEHMIN CUrHarNoB 3a 3TO BPEMS, BbIP@XEHHbIE B
mB. Ecrnu B3 dyHkumoHmpyeT B HOpManbHOM (LUTATHOM) pexume, TO 3TU
3HaYeHNss He OOIDKHbI BbIXOAUTb 3a npegernbl U3MepeHwun, npeacTtaBleHHble B
Tabn. 3.1.Ecnn npoeepka u3genmss no nn.3.2.3.1....3.2.3.4 noareepguna ero
paboTocnocobHOCTL, TO Aarnee nepentn k n.3.2.4.

Ta6nuua 3.1. lonycTuMblie gnana3oHbl U3MEHEHUA 3Ha4eHUN CUrHanoB

AOnana3oH Owana3oH
BO3MOXHOIo BO3MOXHOIo
KoHTponbH
b1e TOUKM M3MeHeHUs Npu | n3aMmeHeHusi npu | OcobGeHHOCTU CUrHanoB MpumeyaHue
MMH. YCUNEHUU MakKc. yCUIneHuun
«1», MB «8», MmB
CTabunbHas BennynHa B BXOHOI
KT1 850...950 850...950 npegenax He 6onee 10 mB B A
Kackan,
npolecce HabnogeHns
CtabunbHas BennynHa B BxoOHON
KT2 2450...2550 2450...2550 npegenax He 6onee 5 MB B Kacé
npoecce HabnogeHns A
KT3 10...400 10...400 MNokasarue ot nepexriovarens OHY
YYBCTBUTENbLHOCTU HE 3aBUCUT
KT4 10...200 10,200 MokasaHue oT nepekntoyaTens ®BY
YYBCTBUTENBHOCTU HE 3aBUCUT
KT5 20...100 30...2600 Moka3aHue yBenuumnBaeTca ¢ o pexexkT.
yBENMYEHNEM YyBCTBUTENBHOCTA dunbTpa
KT6 20...300 30...1500 -II- flocnie pexexr.
dunbTpa
KT7 20...300 100...2600 -/l- Beinpamutens
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KT8

50...300 100...2600 -/l- Bbixog

2.2.4. OnpepeneHve 1 Bblpe3aHue 4acToTbl MexaHuyeckoro pesoHaHca C3.

2.2.4.1. CurHanusaunoHHoe 3arpaxkgeHue npu MexaHM4YeckoM BO34EWCTBUM Ha HeEro

HauMHaeT KonebaTbCs C YacTOTOM, ONN3KON K YacTOTe MEXaHNYEeCKOro pe3oHaHca.
Takme KpaTKOBPEMEHHbIE BO3[AEWCTBUS XapakTepHbl AN MOPbLIBOB BeTpa,
OOHOKpaTHbIX YAApPOB MO 3arpaxaeHuto (HanpuMep, najatollelt BETKOW AepeBa),
KUBOTHbIX («TbIKaHbEY), nTuy (B3neT-nocapka). Ons yBENnuM4eHns
NMOMEXOYCTOMYMBOCTU U3LEnusl cnekTpanbHas cocTaBnsiowas curHana ¢ C3 Ha
pe30oHaHCHON YacToTe AoMKHa OblTb M3MepeHa U «Bblpe3aHa.

KoHcTpykuusa C3 (KeCTKOCTb, MaTepuan nosioTHa, HaTshkeHune 1 1.4.) onpeaenser
YacToTy MEeXaHW4ecKOro pesoHaHca, MO3TOMYy pasnuuHble BuAbl  Aaxe
OOHOTUMHBIX 3arpakaeHWin UMeT pasnnyHble Pe30HaHCHbIE YaCTOThbl, HE roBOpPS
yxe o0 pasHbix Tunax C3 (Hanpumep, WU3roTOBMEHHbLIX U3 BUTOW WM CBapPHOM
ceTkun). B cuny atoro, He gonyckaeTtcsa yctaHoBka KM3 Ha pas3nuuHbIX Tvna Trnax
3arpaxgeHui. B npoTMBHOM crnyvyae MOMEXOYCTOMYMBOCTb u3genusa Oyper
CHWXeHa.

Ona namepeHnsi pe3oHaHCHOW 4YacTOTbl B CUCTEMHOM MEHIO (OCHOBHOMO YPOBHS)
npegycmotpeH pasgen «MAPAMETPbl CUMHAIA», B koTOpbii BXOOAaT 3
nogpasgena (puc. 3.2.). [llpouecc uM3MepeHuMs HaudMHaeTcs C noapasgena
«AMnnuTtypa», B KOTOPOM uamepsetTca amnnutyda wyma B KT5 npu Tekyliem
(wTtaTHOM) cocTosHMM C3 (B OTCyTCTBUM BO3LAEWCTBUN). 3aTem B noapasgene
«YpoBeHb» BbICTaBMNAETCA NOPOr AUCKPUMUHALNM 3HAYMMOrO curHana (nomexm),
npesbiwawwnii amnnutygy wyma. W, HakoHeu, B nogpasgene «4Yacrota»
onpegensieTcsa nckomasi pesoHaHcHas yactota C3.

[na Bblpe3aHusi 4acToTbl, 6NM3kon Kk pesoHaHcHon, B pasgene «YCTAHOBKA
NMAPAMETPOB» npegycMoTpeH nogpasgen «Amnnutyga», B KOTOPOM
NPONCXOAMUT HacTpolka napameTpa «PexeKunsa».

2.2.4.2. B nepByto oyepeab HEOOXOAMMO YCTAaHOBUTb Ha4anbHOE «CpedHee» YCUIEHnNe B

TpakTe o06paboTkm curHana. [Ona 9atoro B pasgene «YCTAHOBKA
NMAPAMETPOB» (puc. 3.6.) HaxaTtb knasuwy «ENTER» n oWt B nogpasgen
«AMmnnutygar»; HaxaTb knasuwy «ENTER» u BontM B napametp «YcuneHuey,
ewle pas HaxaB knasuwy «ENTER», BonTM B 4yMcnoBoe MeHIO NapameTpa.
Mcnonb3yst KnaBuwn «1» UK «|», YCTAaHOBUTb NapamMeTp «4», COOTBETCTBYOLLMIA
cpegHemy 3HadeHuo ycunenums. Haxas knasuwy «ESC» Heckonbko pas,
NOAHATLCSA Ha 3- YPOBEHb CUCTEMHOIO MEHIO.

2.2.4.3. B pasgene cuctemHoro meHiwo «MAPAMETPblI CUITHAIA» (puc. 3.2.) HaxaTb

knasuwy «ENTER» n Bontn B nogpasgen «YpoBeHb», NeperTu (C NOMOLLbIO
KnaBuLIK «—») B nogpasgen «KAmMnnutygar.

Mpu Haxatum knasuwmn «ENTER» B nogpasgene «Amnnutyaa» HaunHaeTcs
N3MepeHne amnimTyabl CUrHana B KOHTponbHow Todke B3O KT5. NMpu noBTOpHOM
Haxatumn knasnwm «ENTER» (4epes 10...15 c) uamepeHue 3aBepluaeTcs, U Ha
akpaHe XXK-vHaukatopa BbiCBeuMBaeTCcs nokasaHune B MB. [Ana ymeHblleHua
CIy4YanHOM NOrpeLlHOCTU peKOMeHAYeTCS NOBTOPUTL NPOLLECC U3MepeHns oT 5 oo
10 pa3 1 NoNyYnTb CpeaHee 3HaYeHne N3MepeHHoN amnuTyabl A.

Ecnu aTo 3HayeHne Haxogutcs B uHTepsBane A = 40...320 mMB, To uaMepeHus
npekpaLyatTcs.

Ecnm 3HadeHne A MeHblUe HWKHE [paHWLbl YKas3aHHOTO WHTepeana, To
Heobxoammo nepentu B pasgen «YCTAHOBKA MAPAMETPOB» u yBenuuutb
ycuneHne Ha 1...2 nosvumMm C y4eTtoM pasHuubl B 3 b mexay coceaHuMu
3HaveHuamu. Ecrm BenunumHa A Gonblue BepxHENW rpaHuLbl  yKas3aHHOro
WHTepBana, To B pasgene «YCTAHOBKA T[APAMETPOB» HeobxogMmo
YMEHBLUNTb YCUIEHUE C y4eTOM pa3Huubl B 3 4B Mexay cocegHUMMN 3HA4YEHUAMMU.

www.trezorrussia.ru

21




TREZOR-V 02. PykoBoacTBO No akcnnyartaumm

w1/

BOCTOK - CNRELMAABHBIE CUCTEMBI

2.2.4 4 Tlocne TOro, Kak BbICTaBNEHO MOAxoAsllee ycuneHme, N U3MepeHHoe cpeaHee

3HavYeHVe amMnnuTydbl WymMa HaxoauTcs B UHTepBarne A = 40...750 mB, HaxaB
knaeuwm «ESC» n «—» ocywecTButb nepexoq B nogpasgen «YpoBeHb» (He
Bbixogsa u3 pasgena «MAPAMETPbI CUTHATIA»). Haxas knasuwy «ENTER» B
nogpasgene «YpoBeHb», OCYLLECTBUTb MEpPexod B PEXMM 3a4aHUs YMCIIOBOrO
napameTtpa (1...9) ypoBHSI OMCKPUMMHALMKN CUrHana, KOTopbIi BbibpaTb, Ucxoast
13 BENUYMHbI A B COOTBETCTBUM C Tabnuuel 3.2.

Ta6bnuua 3.2. YpoBHM AUCKPUMMHALUN CUTHaNa Assi BbIYUCIIEHUS €er0 OCHOBHOM 4acToThl

CpegHsas BenuunHa A, | 40 m 60 80 120 180 260 360 520 750 n
mB MeHee Oonee
Yucrnoson napameTp y 2 3 4 5 6 7 8 9
«YpOBEHb»

lNpumeyaHue. OTKNOHEHUS 3HA4YEHMI Ha 1..2 NO3NLMKM OTHOCUTENBHO 3a4aHHbIX B
Tabnuue He BNMSIIOT HAa TOYHOCTb U3MEPEHUN.

2.2.4.5. ocne ycTaHOBKM 3Ha4YeHUs napameTpa «YpoBeHb» HaxaTb knaeuwy «ESCy,

nepenTn Ha 3-N ypoBeHb CUCTEMHOIO MEHI0, Aariee C NMOMOLLbIO KMaBULLIM  «—»
nepenTV B noapasgen «Yacrota». B aTom nogpasgene M3MepsieTcs OCHOBHas
yacToTa KOHTPONMUPYeMOro  curHana, COOTBETCTBYHOLASA MaKkcumymy
CNeKTpanbHOM XapakTepUCTUKN.

Mpn HaxaTtum knasmwmn «ENTER» u nepexoge Ha 5- ypoBeHb nosiBAseTcA
Hagnuce «CTAPT- ENTER», npy noBTopHOM Haxatum knasuwm «ENTER»
HauyMHaeTca  UMKN  WU3MEPEHUs  4acTOThbl KOHTPONMMpYeEMOro  curHana
NPOJOIPKUTENBHOCTBIO 5 C; Ha akpaHe XXK-nHaukatopa BbiCBEYMBAETCH HaONWUChb
«OKOUTE!». Yepesz 5 ¢ Ha XKK-mHaukaTope MOSBNAETCA 4UCMOBOE 3HayeHue
yacTtoTbl «X,X I'y», nsmepeHHoe ¢ TovyHocTbio 0,1 Ny,

Mpn Haxatum knaeuwm «ENTER» nosesnsetca Hagnucbe «CTAPT- ENTER» n
HaYMHAETCA HOBLIA LMK W3MEPEHWUs 4acTOTbl MPOJOIMKUTENBHOCTBI0 5 C,
3aKaHuymBaLWMINCA Bbldayen pesynbtaTa. [Npu nposegeHun 8...10 nsmepeHun u
yCpeaHeHUN pesynbTaToOB BMMSHWE CIyYalHOW MOrPeLHOCTM CBOAMTCA [0
MUHUMYMa.

Ecnun npu Heckonbkux mamepeHusix Ha akpaHe XKK-vHaukatopa BbiCBeYMBaETCS
Hagnucb «0,2 Mu», TO 3TO O3HAYaeT, YTO YPOBEHb AUCKPUMUHaLMK curHana 6bin
BblGpaH BonblwinMm, 1 TpebyeTcs ero yMeHbLUEHUEe Ha HECKOMbKO Mo3numi (unm
yBernu4eHne yCuneHms Ha HeCKOmnbKO nosnunin) B cootseTctamm ¢ n.3.2.4.3(4).

22451. Ecnu mnsmepeHuss pes3oHaAHCHOW 4acToTbl MPOMCXOOAT B OTCYTCTBUU

nopbiBOB BeTpa cKopocTbto 6Gonee 3...5 wM/c, TO MopenupoBaHue
nomMexoBoro Bo3aencTems Ha C3 ocyLLecTBnseTcs B BUAE «30HAMPYHOLLEro»
BO3[ENCTBUSA - MEXaHU4YEeCKOro packaymBaHusa onop (a 3aTeM U MoroTHa)
3arpaxgeHusi, nnbo B BMAE KPAaTKOBPEMEHHOIO CUITbHOIO yaapa (Hanpuwvep,
nankon) no 3arpaxgeHuto. B niobom crnyyae perncTpmpyroTca «CBOOOAHbIEY
konebaHns C3, Bo3HuKawwme uyepe3 2..3 C MNoOcrne OKOHYaHUSA
30HOMpYytowero Bosaencteums. NMonb3oBarternb, UCX04a M3 BUAA 3arpaXXaeHus
N XapakTepa MnocrefencTBus BETPOBOW NMOMEXM (packadmBaHue vunv yaap),
onpegenseTt Hanbonee agekBaTHLIV BUA 30HOUPYOLLENO BO3AENCTBUS.

lMpumedyarue. [Ona cetyatoro C3 pekomeHayeTca  30HAMpYylOLLEee
BO3JENCTBME B BMAE pacKkauymBaHus OMop, AMs 3arpaxaeHust U3 KOmyewn
NPOBOSIOKN — yAApHOE BO34ENCTBYE.

Mpoussensa soHaupylollee Bosaenctene Ha C3, yepes 2...3 c, HaxaTb
knasuwy «ENTER» 1 HayaTb LMKN N3MepeHns, 3akaH4YMBatoLLMIACS Bblaaven
1-ro pesynbTaTa, KOTOpbIM ukcupyeTcs. [Ons yMeHblIeHus crnyvYanHoun
MOrpeLlHoCcTM  U3MepeHun, HeobxooumMo  MNpPOU3BECTM  aHamNoruM4Hble
nsmepeHus He meHee 4Yem B 10 pasnuuHbix mectax C3 u 3admkcnpoBaTb

www.trezorrussia.ru

22



TREZOR-V 02. PykoBoacTBO No akcnnyartaumm

w1/

BOCTOK - CNRELMAABHBIE CUCTEMBI

pe3ynbTaTthbl. Cpep,Hee apmdnmeTquCKoe 3Ha4YeHne 3J3TUX pe3ynbTaTtoB
SBMSIETCA OLEHKOW pe3OHaHCHOI7I yacToTbl C3.

2.2452. Ecnu naMepeHns pe3oHaHCHOM 4acToTbl 3arpaxgeHus NpoucxogaT npu

3HauYMMbIX MOpbIBax BeTpa ckopocTbio Gonee 5...7 m/c, TO «CcBOGOAHLIE
konebaHna C3  perucTpupyroTcad  HEemnocpeacTBEHHO U HUKaKUX
OONOSMHUTENbHBIX BO3AENCTBUIA Ha 3arpaxaeHue He TpebyeTcs.

B aTtom cnyyae BbIGOp YpPOBHSI AUCKPUMMMHAUMM CUFHana npu M3MepeHum
OCYLLECTBMSATb BO BPEMS «3aTUXaHUS» NOMEXOBON 0O6CTaHOBKM, AOCTAaTOYHO
3..5 nsmepenun.

Bo Bpemsa nopbiBa BeTpa Nonb3oBaTenb, HAaXOAsCb Ha pybexe oxpaHbl B
pexume usmepeHus «Yactorta», AomkeH HaxaTb knasuwy «ENTERy,
WHULMUPYSA Hayarno uamepeHns, n Yepes 5 ¢ nonyyaeT pesynbTaT, KOTOPbIN
dukcmpyetca. Habop 10...20 Takmx pesynbTaToB HeobOXxooum  aOns
MUHUMM3ALMK  criyqyamHon norpewHoctn. CpegHee  apudmeTnyeckoe
3Ha4YeHVe ABMAETCH OLEHKON pe3oHaHCcHOoM YacToTbl C3.

lNpumevaHue. 1.M13mepeHnsi pe3oHaHCHoOM 4actoTbl no n. 3.2.4.5.2.
aBnsawTca Oonee agekBaTHbIMK peanbHOW cuTyaumu, Yem no n. 3.2.4.5.1,,
crnegoBaTenbHO, MNO3BOMAIOT HAcTpouMTbCs ©Ooree TOYHO U MONy4YnTb
OonblIyI0 MOMEXOYCTOMYMBOCTL M3genus B uenom. [loatomy, ecnu
HacTpoMka Wu3genusi  MnepBoHaYanbHO  OCYLLUECTBIEHA C  MOMOLLbHO
«3oHaupyloWnx» Bo3gencteun no n. 3.2.4.5.1., TO B nocneaywLiem
pekoMeHayeTCs NPOBEPUTL HACTPOWKY NPW CUITbHOM BETpE.

24actota MmexaHudeckoro oTknnka C3  Ha  BETpOBYH  MoOMexy
He3HauuTenNbLHO, HO BCE Xe 3aBUCUT OT CKOPOCTM BeETpa WM HanpasreHus.
lMoaTomMy npu wn3MeEpeHWM U1 [anbHENWEeM YCpPegHEHWM pe3ynbTaToB
pekomeHayeTcs BblOuMpaTb Haubornee cCunbHble NOpbIBEI  BeTpa MU
HanpaBfeHne, NeprneHauKynspHoe nuvHUKM pacnpocTpaHennss C3. Takue
NnopbIBbl MPUBOOAT K BO3HMKHOBEHMIO HanmbONbLUMX MOMEXOBbLIX CUrHAIIOB,
KOTOpble MOXHO KOHTponupoBaTb B nogpasgene «KT5» pasgena
«KOHTPOIJIbHbIE TOYKW» (puc. 3.3.).

3.0npepeneHne OCHOBHOM PE30HaHCHOW YacTOoTbl 3arpakgeHusi CoaepXXuT
Kak crnydavHble, Tak U meTogmdeckue norpewHoctu. lMpu anuHe C3 yxe
cBbiwe 15...20 M pasnuyHble MponeTbl 3arpaxaeHus BBMAY HEU3BEXHbIX
KOHCTPYKLMOHHBIX OTNMYMA UMEKT OnM3KkMe, HO He paBHble PEe30HaHCHbIe
yacToTbl. [loaTOMy peanbHas TOMHOCTb onpeaeneHns pe3oHaHCHON YacToThl
Bcero C3 HaxoguTcsa B npegenax = 0,2...0,3 'w.

4.Yem nyulue v ogHOpPOAHEE U3TOTOBIIEHO M CMOHTMPOBAHO 3arpaXkaeHue Ha
pybexe oxpaHbl, TeM GNKe Pe30oHaHCHblE YacTOTbl PasfMYHbIX Y4acTKOB
sarpaxgeHns. TeM ToyHee OyayT pesynbTaTbl M3MEpPeHun W fydule
noTeHumarnbHasi TOMEX0yCTONYNBOCTb U3OENUS B LLENOM.

2.2.4.6. Mocne onpefenexns pesoHaHcHon YacTtoTbl Fp, C3 (Mo ycpeaHeHHbIM AaHHbIM

He mMeHee 10 n3mepeHuin) ¢ nomoLbio knasuw «ESC» n «—» ocyllecTBnsgem
nepexop B pasgen «YCTAHOBKA NMAPAMETPOB» (puc. 3.6.), 3atem npoxoaMm
nocriegoBaTensHO Ha nogpasgen «Amnnutyga» (4-n ypoBeHb), panee B
napameTp «Pexekumsa» (5-M ypoBeHb) U Ha 6-N ypOBEHb YUCIOBLIX 3HAYEHUN
3TOro napametpa.

Knasuwen «1» nnn «|» BbICTaBnseM 4mcrioBor napametp (1...8) B COOTBETCTBUM
c Tabn. 3.3. 31O 3HayeHve 3anucblBaeTCs B 3SHEProHe3aBUCUMMYIO MNaMATb
MUKpoOKoHTponnepa B3. Ha aton n B6nnsu aton yactoTthl 6yaeT ocyLlecTBAsaTLCA
pexeKunsa crnekTpanbHOW COCTaBfsowen curHana. HaxaB nocnegoBaTeribHO
knaeuwy «ESC» 3 pasa, BbIxoguM Ha 3- ypOBEHb CUCTEMHOIO MEHIO.
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Ta6bnuua 3.3. 3aBUCUMOCTbL Tpebyemoro yncnoBoro napameTpa «Pexekuusi» oT MHTepBana,
B KOTOPOM HaxoAMUTCSsl U3MepPeHHasA pe3oHaHCHasi YacToTa 3arpaxaeHus

(vHTepBanbHas oLeHkKa)

PesoHaHcHas yacTtoTta Fp
3arpaxgeHus, 'y,

0,5.1,7|1,8..2,212,3..2,6|2,7..3,0|3,1..3,4|3,5..3,8|3,9..4,3|14,4..8,0

Yucnoson napameTp
«Pexekunay

lMpumeyarue. Ecnn namepeHHas 4actoTa COOTBETCTBYET MPaHWYHbLIM 3HAYEHUAM
yKasaHHbIX nHTepeanoB (1,7 n 1,8 My; 2,2n2,31My; 2,6 n 2,7 'y; 3,0 3,1 I'y; 3,4
m 35Ty 3,8 wm 39 Iy 43 un 4,4 ly), TO YucrnoBon napameTp MOXeT ObITb
yBENMYEH UNN yMEeHblLUEH Ha eavHuly (B CTOPOHY cocedHero uHTepsana). Ans
Haumyylwen HacTpoukn (NOACTPOMKW) YMCNOBOrO napameTpa Heobxoanmo
pykoBoacTBOBaTbCA M. 3.2.4.7.

2.2.4.7. lNpoBepka NpaBurbHOCTU HACTPONKM PE3OHAHCHOW YacTOThI.

2.2.5.

MpoBepka OCyLECTBNSETCS NpU Nepexode B pasden CUCTEMHOIO  MEHH0
«KOHTPOIJIbHbIE TOYKW», B nogpasnene «KT5; KT6».

B aTomM pexvme npu cunbHbIX MOpbIBax BeTpa 3adUKCUPOBATb aMMiMTyOHbIE
3HAYEHMS CUTHANOB B YKa3aHHbLIX KOHTPOSbHbIX ToukaxX: Ags U Age. OTHOLLEHME
3TUX BeNUYMH, T.e. Age = Axs / Axe, BbIMUCIIEHHOE HanpuMmep, C MOMOLLbIO
KanbKynsitopa, XapakTepudyeT CcTerneHb MNOoAaBfeHMs BETPOBOM Mnomexu. [ns
XOpOLUO HAaCTPOEHHOro u3genus u kadectBeHHoro C3 (cm. n. 3.2.4.5.) aTtoT
nokasaTernb cocTaBnsieT He MmeHee Asg = 3...4.

Ona  ymeHblUeHUs  cnydarlHOW  MNOrpeLlHOCTU  U3MEPEHUN  pekoMeHayeTcs
npon3sectn He meHee 15...20 namepeHuin M BbIYMCNEHUI NokasaTens Asg U
nonyyYnTb ycpeaHeHHoe 3HaveHue. [JaHHada ycpefHeHHasa oueHka Asg SBNAETCH
nokasartenem KadecTBa PeXeKUUWU, COOTBETCTBYHOLLEro BbiGPaHHOMY 4YMCIIOBOMY
3HadeHuto napameTpa «Pexekumsa» Tabn. 3.3.

Ona Toro, 4tobbl NPOBEpPUTb MNpPaBUNBLHOCTL BblGOpa YMCMOBOro napameTpa
«Pexekumsa», Heobxogumo B pasgene «YCTAHOBKA TMAPAMETPOB» u
nogpasgene «Amnnurtypga» (puc. 3.6.) UW3MEHUTb YMCIOBOWM nNapameTp
«Pexekuma» B npegenax 1. 3atem B nogpasgene «KT5; KT6» pasgena
«KOHTPOJIbHBIE TO4YKW» aHanormyHbiM 0Opa3oM onpenennTb yCPeaHEHHble
oLeHKN Asjg U yOeOUTbCS, YTO OHU MEHbLUE BEMUYUHBI, MONTYYEHHOW paHee.

B koHe4yHOM uTOre, npoBepka no n. 3.2.4.7 ABNAETCA OKOHYaTenbHoW. [MoaTomy
€cnu B npoLiecce HacTpoviku Mo n. 3.2.4 6binn JonyLleHbl MeETOAMYECKNE OLLIMOKM,
TO MNpoOBepKa BbIBUT 3TO HECOOTBETCTBUE, U YUCMOBOW napamMeTp «Pexekuus»
OOMmKeH ObITb CKOPPEKTUPOBAH B CTOPOHY YBENUYEHMWS nokasaTtensi kadecTsa Agg.

lMpumeyarHue. Tlpyn onpedeneHnM nokasaTenen KavecTBa pexekumu Ans
pasnuyHbIX YUCMOBbLIX MapamMeTpoB «PexeKkuusi» XenatenbHo UKCUPOBATL
6nu3kne Mo cune MoMexu, UMeELLME NPUMEPHO OAMHAKOBYHO BeNUUMHY As (He
bonee + 30%).

HacTpolika 4yBCTBUTENBHOCTU N3OENNS.

2.2.5.1.Tlpn HacTpomnke 4yBCTBUTENBHOCTW, B nogpasgene «AMnnutyga» pasgena

«YCTAHOBKA NMAPAMETPOB» napametp «API» (puc. 3.6.) pomxeH 6bITb
BbIKIMIOYEH, T.€. ycTaHoBMNeH «Bbikny.

PekomeHaaLmm no BKIIOYEHUIO UMK BbIKMIOYEHUIO 3TOro napameTpa U3noxeHbl B
n. 3.2.6.

2.2.5.2. YyBcTBUTENBHOCTL M3genus Kk Bubpauum C3 onpepensietcss 3HadeHusAMn 2-x

napamMeTpoB B CUCTEMHOM MeHIo 1Y (puc. 3.6.):

«YcuneHue» - 8 YACNOBbIX 3HAYEHWI C LWarom Mexay Humu 3 aob;
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«Mopor» - 4 YACNOBLIX 3HA4YEHMS C Larom mexay Humn 3 ab.

C yBelind4eHnem 4YuUcnoBoro napameTpa «YcuneHune» w/vnu YMEHbLUEeHNneM
YMCI1OBOIo napamMmeTpa «I'Iopor» BVI6p0‘-IyBCTBVITeJ'IbHOCTb n3genusa
yBenn4nBaeTCA.

Mo cyTu, HacTpowka 4yBCTBMTENBHOCTW 3akKrioyaeTcs B TOM, 4ToObl B OTBET Ha
KOHTPOMbHOE MexXaHU4eckoe BO3OEeWCTBUE, XapaKkTepHoe Ans AaHHOro Buaa
3arpaxgeHnss M ageksaTtHoe pearibHOMYy BO34eWCTBUIO HapywuTtena Ha C3,
CTabunnbHO nonyvYaTb pPErucTpupyemMbil CUrHanbHbIM  OTKMUK. Takom OTKMMK
npMBOAUT K  KPaTKOBPEMEHHOMY  3aropaHuio  KpacHoOro  ceetoguoga
«[lMopor/Tpesora» Ha Bpema 0,5 c («nogMurMBaHwe», He perynupyeTcd), B
oTnuume ot 6onee anuTenbHoro curHana tpesoru (1...5 ¢, perynupyetcs).

[nsa ceTyatbix 3arpaxaeHuin KOHTponbHble Bo3aencTteus (KB) moryT GbiTb B BUAE:

e TMPUMOXEHUS U CHATUS C CepeduHbl MONoTHa MporneTa 3arpaxaeHus B
TeyeHne 1...2 ¢ ropmsoHTanbHoro ycunus (obblvHO He Gonee 5...10 k),
NPMBOZSLLErO K OTKIIOHEHMIO TOYKM ycunusl Ha 5...10 cM OTHOCMTENbHO
CBOEro nepBOHAYasribHOro MOSIOKEHMWS; B AaHHOM Cryvae MMUTUpYeTCs
«nepenas» C3;

e HenocpeacTBEHHOM aecopmauumm (n3rn6 - BbINpsAMIIEHUe)
yyBcTBMTENbHOrO Kabens KY3 Ha 3...5 cm B TeueHue 2...3 c; B AaHHOM
crniyyae MMUTUPYETCA OEMOHTaX YyBCTBMTENBHOIO Kabens c uento
AanbHewwero paspywenus C3 1 «nponasa.

Ons 3sarpaxgeHnin n3 kontoden npoBonokn unm cnvpanu AKJT KOHTpOrbHble
BO3ENCTBMSI MOTYT NpeacTaBnaTb cobon:

e [PUIIOXEHME N CHATME C 3arpaxaeHuns B TedeHue 1...2 ¢ ycunusa 15...30
kI, npuBogALlEro K OTKNOHEHWMO Toyknm yeunms Ha 10...20 cwm
OTHOCUTENBHO CBOEr0 MepBOHAYasnbHOro MOMOXEHUS; B JAaHHOM chnydae
nmMuTUpyeTcs «nepenas» yepes C3;

e  HenocpeacTBEHHOM aecdopmaunm (n3rn6 - BbINPAMIIEHNE)
yyBCcTBUTENBHOIO Kabens K40 Ha 10...20 cm B TeyeHune 2...3 C; B JAHHOM
crnyyae MMUTUPYeTCA «nposiasy.

B nio6om cnydae npu Bbibope KB nomnb3oBaTenb OOMMKEH PYKOBOACTBOBATHCA
NPVHUUMOM €ero ageKkBaTHOCTM BO3MOXHOMY peanbHOMy Bo3dencTuto. «Manoe»
KOHTPOMbHOE BO3[ENCTBME MOXET MPUBECTM K HACTPOMKE MOBbILEHHOW
(HeonTMManbHOM) YyBCTBUTENBHOCTM U3OENWUA W, Kak CNeAcTBME, YMEHbLUEHWIO
cpegHen HapaboTkm Ha noxHoe cpabaTbiBaHue. «bonbluoe» KOHTPOMbHOE
BO3ENCTBME MOXET MPUBECTU K 3aHWXKEHHOWN YYBCTBUTENBHOCTM U3JAENUS U, Kak
cneacTBue, YMeHbLUEHWIO OBHApPYXUTENbHOWM CNOCOBHOCTM n3genus.

Hpumeanue. B paspgene 3.2.8. npnBoaANTCA MeTOoAMKa OLUEHKM BepOATHOCTU
06Hapy>|<eH|/|9| n3gennd, Kotopas, B KOHEHYHOM cYeTe, ABJIAETCA OKOHYaTesbHON U
Nno3BOJIAET CKOppEKTnpoBaTb HeOOCTaTO4YHYH mnnm NOBbILWWEHHYIO
HYyBCTBUTEJIbHOCTb.

2.2.5.3. NepBoHavanbHo B pa3gene «YCTAHOBKA NMAPAMETPOB» cucteMHOro MeHio

YyCTaHOBWTb MUHMMarnbHOe 3HayeHvne napametpa «lMopor» (ganee «M»), paBHoe
«1», n 3HavyeHne napameTpa «YcuneHue» (ganee «Y»), paBHoe «8», KOTOpble
XapaKTepU3yT MakCUManbHYK YyBCTBUTENbHOCTb M3genusi ¢ AaHHbiM KY3: «IM»
=1, «Y» = 8. lpu ganbHenLen HacTpPoke Monb3oBaTeNb OCTaeTcs B pasgene
«YCTAHOBKA TMAPAMETPOB» nogpasgena «Amnnutyga», nepexoga wus
napameTtpa «YcuneHme» B napameTtp «fopor» ¢ nomowbio knasuw «ESC» u
«—». NameHeHne napamMeTpoB OCYLLECTBMSETCA C MOMOLUbIO KMaBul «|» WNnu
«T.

Mpounssoanutcs ogHo KB Ha curHanmsauuoHHoe 3arpaxgeHve. Ecnm cBetoamop
«Mopor/TpeBora» (nanee «[l1/T») He 3aropaeTcs, 3TO SABMAAETCA CNeacTBMEM
OAHOW N3 TpeX MPUYUH:

o KUY3 yTpaTtvn 4yyBCTBUTENBHOCTb;
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e MOHTax K43 nponsBeneH HeNpaBuIbHO;

e norb3oBaTeflb HenpaswWrbHO BbIbpan BuA (amMnnuTygy, ANMUTENbHOCTb)
KOHTPOIbHOrO BO3AENCTBUS, HE COOTBETCTBYHOLLMI pearnbHbIM BUBpaumam
n gecopmaumsam C3 npu BTOPXKEHUM HApyLUUTENS.

B nepBoMm u BTOpoM cryyasix TpebyloTca MeponpusiTuss Mo YCTPaHEHUHo
HEeUCnpaBHOCTU BMNOTb [0 3aMeHbl yyacTka unu Bcero KY3 (cm. pasgen 3
HacTosiwero P3). B TpeTbeM cnyyae >xenatenibHa KOHCynNbTauusi cneuuanucToB
npeanpusTUA-NPON3BOANTENS U3LENUA UMK ero aunepa.

Ecnu ceetoguogbl «[I/T» 3aropatoTcd, TO 3HadeHMe «Y» yMeHbLUaeTcsa Ha
eonHndy: «Y» = «7». CHoBa ocyuwectBnsietcs KB u Habniopgaetca peakuus
ceetoamonos u 1.4. OnpeaenseTtcs 3HadeHne «Y», MpUM KOTOPOM CBETOAMOAbI He
3aropalTca B oTBeT Ha eguHcTBeHHoe KB. Ecnv 9TO He pgocturaetcs npu
3HayeHnn «M» = «1», To 3HayeHue «[Mlopor» yBenMuMBaETCs Ha eauHuLy WU
ocyuwiectBnsietcss npoeepka npu «M» = «2», «¥Y» = «1». Ecnm n npu atmx
3Ha4YeHMAX CBeTOAMOAbl 3aroparoTcsd, yctaHaBnueawTca napameTpbl «M» = «3»,
«Y» = «1». Ecnm npu aTux 3HavyeHusx ceBeToamodbl NPOOOIDKAT 3aropaTbCs,
yCTaHaBMnMBalTCsA napameTpebl, COOTBETCTBYIOLLNE MUHUMaNbLHOM
YYBCTBUTENBHOCTU U3aenus ¢ gaHHbiM KY3: «I» =4, «Y» = 1.

Ecnu npy MuHMManbHoOl BUOPOYYBCTBUTENBLHOCTM M3genus ceetogmonbl «M/T»
NPOLOITKAKT 3aropaTtbCsl, TO aTu HacTporiku («M» = 4, «¥Y» = 1) dukcmpyroTcs, HO
TpebyeTcA MOBbILWEHHOE BHMMaHME MOMb30BaTeNs K OalibHEWen HacTpowke
nsgenvs ¢ uenblo obecneyeHrs ero JOCTaTto4YHOM MOMEXOYCTOMYMBOCTU. [Opyrown
NPUYMHON MOXET ObITb HenpaBuibHO BbiOopaHHoe KB (o4yeHb cunbHoe). B aTtom
crnyyae TaKkKe KenaTenbHa KOHCynbTauus  CcneuuanuctoB  npeanpuatus-
npounsBoauMTeNsa n3genusa unu ero gunepa.

Takum obpasom, onpedenstoTca 3HavyeHns napameTpoB «Y» u «[l», npu KOTOpbIX
cseToamobl B oTBeT Ha KB He 3aropatotcs. [locne atoro 3HayeHve napametpa
«Y» yBenuunTb Ha eauHuLy (T.e. OCyLLEeCTBMTb BO3BPAT K NpeabliayLiemy).

2.2.5.4. OcywectBuTb 10 pasznuyHbix KB B pasnuuHbix Mectax 6nwxkanwero nponeta C3

2.2.6.

(oT onopbl kK onope). Ecnn B 0TBET Ha 3TV BO3AENCTBUSA CBETOANOALI 3aroparTcy
Kaxabli pa3 (MpOnycKOB HET), TO OCYLLEeCTBAATCA Takue xe 10-kpaTHble cepuun
KB ewe B 5...9 cnyyanHbix mecTtax no gnvHe scero C3.

Ecnu konuuectBo nponyckoB He npeBbiwaet 3...5% ot obuwero uncna KB, 1o
HacTorka YyBCTBMTEMNbHOCTM M3OENUS CcuYuTaeTcs 3akoHyeHHon. Ecnm  aTo
KONMYECTBO MpPEBbIWAET yKa3aHHbIA MPOLEHT, TO PEKOMEHOYeTCH YBEeNUYuTb Ha
€avH1LY 3HadeHne «Y» nuoo «M».

PekomeHgaumm no doyHkumm « APTI» CMCTEMHOro MeHHo.

2.2.6.1. AgantuBHasa perynupoBka nopora npuMeHsAeTcs AN Toro, YTobbl BpeMeHHO, B

TeYeHne OencTBUs MeOSIEHHO HapacTalwen MOHOTOHHOW MOoMexu (Hanpumep,
BeTpa unm 6nmskoro TpaHcrnopTa) NOBbICUTL NMOMEXOYCTOMYMBOCTL M3genus. 370
JocTuraeTcsl aBTOMaTUYEeCKUM YBEMNUYEHUEM BeriMYMHbI Mopora Ha HEeKOTOpYyHo
BeNnUMHYy A OTHOCUTENbHO NepBOHayanbHOro ypoBHS [ly. YBenudeHue nopora
BeAET K HEKOTOPOMY YMEHbBLUEHUIO OOHAPY>XUTENbHOW CMOCOBHOCTM Ha Bpems
OEeNcTBUSA 3HadYMMon nomMexu. [Ons «marnon» nomexu, amnnutyaa KOTOpow He
npeBbilwaeT gonen Ny, BNusHuem APIT MOXXHO npeHebpeyb.

Mpn amnnuTyge nomexu, paBHOW MepBOHaYanbHOMY nopory, oTHoweHune A/l
xapaktepuayeT rnybuHy API1. Takas nomexa BPEMEHHO CHWKaeT BEPOSTHOCTb
obHapyxeHus 13genus, ogHako npu Hebonbwon rnybuHe APIT 3TO M3MeHeHue
HeCyLLEeCTBEHHO.

2.2.6.2.B wu3genum npumeHeHo API1 ¢ HebGonbwon rnybuHon ~ 30%, koTopoe

He3HauuTenoHo (He 6onee yem Ha 5...8%) CHWXaeT BEPOATHOCTb OBHapyXeHUs
HapylmTens BO Bpems OeNCTBUS CUNbHOM nomexu. Takum obpasom, ecnu 6e3
APIT wusgenue 6bINO HacTpoeHO Tak, 4TO obecrneunBaeT BepOATHOCTb
obHapyxeHua Py = 0,95...0.97, To BBeaeHue @yHKUMM APl ymeHbluaeT 3Ty
BEPOATHOCTb (BpemeHHo) ao ~ 0,9.
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2.2.6.3. Monb3oBaTtenb, coobpa3ysicb co crneundukon obbekta wu gnuvHon C3,
f6rokupyemon ogHWM usgenuem, OOMXKeH onpedenuTb, AOMNYyCKaeTCs WnM HeT
BBeaeHue dyHkunn APTT.

[1ns o6beKTOB OXpaHbl, rae:
e anvHa C3 He npegenbHas (cm. M);
e ONs nogTBEpPXAEHMS TPEBOMM UCMONb3yeTcsa BUAeoHabnoaeHe;

e  pacrosioXeHHbIE HE Ha OTKPbITOM MECTHOCTM (Hampumep, B necy, B
ropoge);

e TpebyeTcsi, Mpexae BCEro, BbICOKAs BEPOSITHOCTb OOHapyXeHust U
HexenaTenbHO ee CHUXKeHWE Jaxe Ha HEKOTOpoe Bpems;

e npeoporneHne C3 MoOXeT 3aHMMaTb NPOAOIMKUTENbHOE BpeMs (1 MUHyTa 1
bonee),

dyHKuma API moxeT ObiTb OTKMoyeHa. K Takmm obObektam MOXHO OTHECTU
HedTexpaHmnma, BOA03abopbl, BOEHHble Cknadabl, 0C060 BaXHble OOBLEKTHI
aTOMHOW UITM XUMNYECKON NMPOMBILLITIEHHOCTU U T.M.

[nsi 06 bEKTOB OXpaHbl, rae:
e  OTCYTCTBYET BuUaeoHabnogeHue;
e anuHa C3 6nuska K npeaenbHOMY 3Ha4YEHUIO;
e 3arpaxaeHune OTKPbLITO AENCTBUIO BETPA;

e NpeonosieHNe 3arpaxaeHnss MOXeT ObITb OCYLLECTBIIEHO O4YeHb ObICTPO
(menee 10 ¢),

dyHKuma AP BBoauTCH, 4TOOLI 06ecneunTb yBenuyeHne cpegHen HapaboTkmn Ha
noxHoe cpabatbiBaHne. K TakMm ob6bekTaM MOXHO OTHECTU MPOTSHKEHHbIE
nepuMMeTpbl KpynHbIX 06bEKTOB, rpaHuubl rocygapcte. Hdenctene APl BBoauTCH
nyTem ycTaHOBKM 3HadeHus «Bkn.» B nogpasgene.

B niobom cny4vyae, Kputepuem npaBUIibHOCTU HaCTDOIZKM n3genna dsndaeTcsa
yooBneTBopeHune Tpe6OBaHVI$|M n. 3.2.8. No Bblga4n cUrHanoB TpeBOrn B OTBET Ha
peanbHble npeoaosieHnsA C3, BbINOMHEHHLIE B pasfinyHbIX  NpUpoAHO-
KNMMaTU4eCKnx ycrioBudx.

2.2.7. HacTpolika BpeMeHHbIX NapameTpoB nogpasgena «Bpemsa/Cuer».

2.2.71.TapameTpbl [aHHOrO noJdpasfgena HacTpaMBalTCsl  MOCMEe  HACTPOWKMK
YyBCTBUTEMNBHOCTM UK YCTaHOBKM napameTtpa «API» (Bkn. wnvM Bbikn.) B
cootBeTcTBMM C Nn. 3.2.6. — 3.2.7. BpeMeHHble NapaMeTpbl HacTpamBalT, YTOObI
obecneuntb MakcMMarnbHyl0 MOMEXOYCTOMYMBOCTb MpPU  33aJ4aHHOM  BbICOKOM
YpOBHe oBHapyxuTenbHOW CcrnocobHocTU. BpemeHHble napameTpbl perynupyroT
ONNTENbHOCTb, CKBAXHOCTb, KONMYECTBO W BPEMS aHanvM3a MMMNybCoB,
Bbi3blBalOWMNX cBeveHne ceeTogmoda «[/T», T.e. BbI3BaHHbIX 3HAYUMbIMU
Bo3fencTemsamu Ha C3.

2.2.7.2. BpemeHHble napameTpbl nogpasgena «Bpemsa/CueT» (puc. 3.6.) ecTb:

e «MMNynbc» - MUHMManNbHas AONUMTENbHOCTE Pa3pPELleHHOro  MMMYrbCa,
NpYHMMAIOLWasa YCMoBHbIE 3HauyeHus «1...9»; ecnu TakoBas MeHblle, TO
UMNyJibC «OTOPaKoBLIBAETCS» UM 0TOpacbIBaeTes;

e «Maysza» - MMHMManbHas paspelleHHas naysa mexgy ABYMS MMMNyrbcamu,
NMpuMHMMaloWwasl ycroBHble 3HadveHust «1...9»; ecnu TakoBasi naysa He
cobntofeHa, To BTOPOW MMMNYIbC OTOpacbiBaeTCs;

e «OKHO» - BpeMsi cyeTa paspeLleHHbIX UMMYNIbCOB C MOMEHTa npuxoga 1-ro;
NPUHMMAET YCINOBHbIE 3HAYeHUs «1...9»;

e «CyeT» - KONNYECTBO paspeLUEHHbIX UMMYMbCOB (YCTaBKa), NO AOCTUMXEHUU
koTopow (B npegenax «OKHa») WMHULMUPYETCS CUrHam TPeBOru; npuHUMaeT
YCNOBHbIE 3HaYeHus «1...9»;
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e «TpeBora» - BpemMs ANUTENbHOCTW BbLIXOAHOrO curHana Ttpesorn («1...5»
cooTtBeTCcTBYET 1...5 C).

MapameTtpbl «UAMnynbe» u «lMaysa» OTHOCATCA K napameTpam, KoTopble
onpenensaiTca B OCHOBHOM KOHCTpyKuuen C3 (3arpaxgeHusi C pa3meLLeHHbIM Ha
Hem KY3) n Bmugom (dusmkon) BosgencTeusa Hapywwutens Ha C3. NapameTpsbl
«OKHO», «CyeT» SABMSITCS TaAKTUYECKMMU MapameTpaMmu, KOTOpble B OCHOBHOM
onpegensaTca Tunom C3, CNOCOGHOCTBIO UM TaKTUKOW HapylimTens no ero
npeoponexuto. NapameTp «TpeBorax» onpegensieTcs TpeboBaHUAMM NO CTHIKOBKE
¢ koHkpeTHon CCOW, k koTopon noaknoyaeTcs usgenve.

2.2.7.3. Hactponka napameTtpa «AMnynbe».

2.2.7.3.1. Tlepen Ha4yanom ero HacTpPOWKu HeobXoOuUMO YCTaHOBWUTL B nogpasgene

«Bpemsa/C4yeT» cucteMHOro MeHl (puc. 2.6.) ocTanbHble YMCOBbIE
napameTpbl: «May3a» = «9», «OKHO» = «9», «CyeT» = «1», «TpeBora» =
«3».

2.2.7.3.2. YcTaHOBUTb 3HA4YE€HUE KOHTpONMpyemoro napameTrpa «AMnynbc» = 1.

OcyuwecTtBuTb 5 pa3 ogHokpaTHbix KB Ha C3 ¢ npomexyTkom He meHee 15 c.
Kaxgbin pa3 ybeautecsl B Bblgaye COOTBETCTBYIOLLErO CUrHana TpeBorn u
cBevyeHun ceetoauona «I/T» B TedeHune 3 c.

Ecnu curHan TpeBorm xoTa Obl oauH pa3 He Habntwpancs, TO cneayeT
YyBENUUYUTL Ha eanHULY napaMmeTp «YcuneHue» unu ymeHolwnTb «Mopor» B
COOTBETCTBYIOLMNX nogpasgernax CUCTEMHOMO MeHI0  «AMRnuTyAa»,
ucnone3dys knasuwm «ESC», «—» mn «t». CHoBa noBTOopuTb 5 pa3s
opHokpaTHble KB Ha C3 n ybeguTbCs B OOHO3HAYHOW Bblgave CUrHaroB
Tpesoru.

2.2.7.3.3. YcTaHOBUTb 3HA4YeHWe KOHTponmpyemoro napameTpa «AMnynbc» = 2.

OcywectButb 5 pa3 ogHokpaTtHble KB Ha C3 ¢ npomexyTkom He MeHee 15 c.
Ecnn kaxgbln pa3 BbldaeTcs COOTBETCTBYHOLWMWA CUrHan TpeBoru, TO
YCTaHOBUTL  Ccriegylollee  3HavyeHWe  KOHTPONupyemoro  napametpa
«Mmnynbe» = 3. 3HayeHve napameTpa yBenuynBaeTcsa 4O Tex nop, noka B
oTBeT Ha 5 opHokpaTHbiXx KB curHan tpeBoru BblgaeTca 4 U MeHee pas.
3admkcpoBaB 3TO 3HayYeHWe, OCYLEeCTBUTb BO3BpaT K npedblayliemMy
(MeHbLeMy) 3HadYeHuo napameTpa. JTO 3HayYeHue, Npu KOTOPOM Ha 5
BO3ENCTBMI KaXabll pa3 Bbl4AeTCs CUrHamn TpeBoru, aBnseTca 6a3oBbiM.

2.2.7.3.4. [na ycTtaHoBneHHoro ©6a3oBOro 3HayeHus napameTpa «Umnynbe»

ocywectButb 40...60 ogHokpaTHbix KB Ha C3 B pasnuuHbiXx MecTax,
XenaTtenbHo no Bcew ero anuHe. [pu aTOM gonyckaeTcst «noteps» Oo
3...5% cwurnanos Tpesorn. Ecnn notepu Gonble, To 6a3oBoe 3HaveHue
napameTpa «MMnynbc» yMEHbLUNTb HA eOUHNLY.

2.2.7.3.5. W3meHUTb napameTpbl HACTPOWKW, BbICTaBMB 3HadeHus: «CueT» = 2,

«Maysa» = 1. OcywecTtsutb 40...60 ogHokpaTHbIX KB Ha C3 B pasnuyHbix
MecTax, XenartenbHo No Bcen ero anuvHe. Npu 9TOM JonyckaeTcs «noTeps»
0o 5...10 % curHanos TpeBorn no cpasHeHuto ¢ n. 3.2.7.3.4. Ecnu notepwm
bonblue, To 6a3oBoe 3HaveHne napameTpa «UMnynbc» yBenuumBaeTcsl Ha
eanHuLy.

22.7.3.6. Tllocne aToro HacTpouka napametpa «UMnynbc» cuuTaeTcs

SaBepLIJeHHOIZ 1 nanee ero 6a3oBoe 3HaYEHNE HE N3MEHSIETCS.

2.2.7.4. Hactpouka napametpa «lMay3a».

2.2.7.4.1. TllapameTp «lMay3a» B onpeneneHHoOn CTENeHN SABNAETCS 3aBUCUMbIM OT

napameTpa «MmMnynbe». Ero 3HayeHve gomkHo He 6onee Yem Ha 2 no3numm
(B CTOPOHY YMEHbLUEHUS WA YBEINUYEHUS) OTNMYaTbCA OT 3HaYEeHUs,
YCTaAHOBIEHHOIO B COOTBETCTBUM C n. 3.2.7.3.

22.74.2. Tllepeg HayanoMm HacTponksm napametpa «[llaysa» Heobxogumo

npoeepuTb B nogpasgene «Bpemsa/Cyet» (puc. 3.6.) ycTaHOBKY OCTarnbHbIX
napamMeTpoB: «OKHO» = «9», «CUyeT» = «2», «TpeBora» = «3».
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YcTaHoBUTL nNepBOHavyanbHoe 3HadeHue napametpa «[Maysa», pasHoe
DasoBomy 3Ha4yeHuo napameTpa «MMnynbey», onpegeneHHoe B n. 3.2.7.3.

2.2.74.3. OcywectButb He meHee 30 opHokpaTHbix KB Ha C3 B pasnunyHbix ero

MecTax, xenaTtesnbHO Nno Bcen AnuHe. MNpu aTom gonyckaeTcs «noteps» ot 3
no 6...8 % cwurHanoB TpesBorn. B aTtom cnyyae 3HayeHve napameTpa
CTaHoBMTCS 6a30BbIM.

Ecnn notepb HeT unu OoHWM MeHblue 3%, TO MepBOHavyanbHOEe 3Ha4YeHue
napameTpa «[llaysa» yBenuuuTb Ha OA4HY unu (ganee) Ha gse nosvuun, u
dukcupoBaTb kak 6a3oBoe (BHE 3aBUCUMOCTU OT NOTEPD).

Ecnu notepu Gonbwe 6...8%, TO nepBoHavanbHOE 3HayeHWe napameTpa
«lMaysa» yMeHbLIWUTL Ha OAHY UK (Janee) Ha ABe nosunummu, 1 uKcMpoBaTb
Kak 6a3oBoe (BHe 3aBUCMMOCTM OT NOTEPb).

2.2.7.4.4. Tlocne aToro HacTporka 3TOr0 napameTpa CUYMTaAETCsl 3aBepLUEHHON WU

panee ero 6a3oBoe 3Ha4YeHne He N3MeHsieTCs.

2.2.7.5. Hactpowika napameTpoB «OKHO» 1 «CyeT».

2.2.7.51. TMapameTtpbl «OkHO» ¥ «CueT» B OMNpPederieHHON CTeNeHn sBnseTcs

3aBUCUMbIMU Opyr OT Apyra. PekomeHgyeTtcsi, 4TOObl WX 3HAYEHUS He
pasnuyanucb Opyr ot pgpyra Gornee 4eM Ha 2 no3vMumMM (B CTOPOHY
YMEHbLUEHWUS UMW YBENUYEHUS).

Yucnosor napameTp «OKHO» JOMKEH OXBaTbiBaTb NMPOMEXYTOK BPEMEHHU, B
TeYeHne KOTOPOro HapyLuuTenb NpeofoneBaeT 3arpaxaeHue U okasbliBaeT
Ha Hero MexaHu4yeckne BO3OeWCTBUA. [lpu 3TOM 4YMCNoOBOW napameTp
«CyeT» CBA3aH C MHTEHCUMBHOCTbK (CKBaXKHOCTbK) 3TUX BO3AEWCTBUN —
MeHbLLee 3Ha4YeHne napameTpa COOTBETCTBYET MeHbLUEN UHTEHCUBHOCTU.

Monb3oBaTtenb, coobpasysacb ¢ Buaom C3 M npegnonaraemMon MoOesbto
(noBeaeHUs1) BO3MOXHOMO HapyLuTensi, npeaBapuTenbHO ycTaHaBnuBaeT
3HauyeHnss «OKHO» Uu «CueT». [lpaBMNbHOCTbL YCTaBKM NpPOBEpPSETCH,
OCYLLIECTBSIS1 KOHTPOIbHbIE NpeogonieHnsa C3.

2.2.7.5.2. 3HaveHua «1»...«4» 3TUX NapameTpoB XapakTtepHbl ans C3, koTopble

MoryT ObiTb MpeogoneHbl AocTatoyHo GbicTpo (B npegenax 8...10 c¢). K
TaknMm cutyaumam MoryT ObITb OTHECEHbI:

e CeTyaToe 3arpaxgeHue bes KO3blpbKka, «nepenas» KoToporo BO3MOXEH C

Xoay vnn € NnoOMOoLblO I'IpI/ICTaBHOIZ NNeCTHUUbI;

e  «KO3blpek» Nboro TMna, Npeoaonesaemblii HAGPOCOM Ha Hero TBEpPOOro

MIOCKOro nNpeameTa, 3alyLialowero HapywuTens (Hanpumep, ocka), u
ObICTPBLIM OBUKEHWEM MO HEMY;

e 3arpaxgeHve u3 nnockon cnupanu AKJl, koTopoe ocyulecTBnseTcs

«nponasom» B BbICTPO 1 rpy6o pasgBuHYTOE OTBEPCTUE;

. 6bICprIl7I OEeMOHTaX 2...4 CTaXKeK M oToaBuraHve HYyBCTBUTEJIbHOIO

kabens B CTOPOHY C npoABuXXeHnem 4epes He6J'IOKVIpyeMyIO obnactb
3arpaxgeHud (ech Takoe BO3MO)KHO).

2.2.7.5.3. 3HayeHus «6»...«9» napameTpoB «OKHO» N «CyeT» xapakTepHbl A5is

C3, koTopble MNpeoaoneBaldTCsl, Kak MpaBuio, LOCTAaTOMHO MEASIEHHO (B
npegenax 20...30 c¢). K Takum cutyaumsim MoryT 6biTb OTHECEHDI:

BbICOKOE cCeT4HaToe 3arpaxgeHue, cetdvaTtoe 3arpaxgeHune C KO3blPpbKOM,
«nepenas3» KoToporo BO3MOXeEH TOJ1IbKO C NOMOLLbH I'IpI/ICTaBHOIZ NEeCTHULUbI N
OTHOCUTENbHO MenneHHO, BCleACTBME OMacHOCTU nony4vyeHua TpaBMbl Npu
nageHnn ¢ 6oNbLLON BbICOThI;

3arpaxgeHue m3 obvemHon cnvpanu AKJl, npeogoneTb KOTOpOe ObICTPO
HEBO3MOXHO;

OEeMOHTaX  6onbLuoro oTpe3ka 4YyBCTBUTEJIbBHOIO kabens C uenbto
hanbHenwero npoaBuMXeHNA 4yepes He6n0|<|/|pyemyro obnactb 3arpaxgeHus.
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2.2.7.54. 3HavyeHua «4»...«6» napametpoB «OkHO» U” «CueT» 4BRAIOTCA
KOMMPOMUCCHBIMY (YHUBEPCAIbHLIMU), YCTAHOBKA KOTOPbIX PEKOMEHAYIOTCS,
€cnv Momnb3oBaTent TPYAHO MEepBOHA4YanbHO OnpedennTb  MOAErb
HapyLINTENs — cnyvarn anpMopHON HEONPEeAENEeHHOCTU.

2.2.7.5.5. 3aBUCUMOCTM WCTUHHbLIX 3HadYeHu (ycTtaBku) napameTpoB «OKHO» U
«CyeT» OT YMCMOBLIX 3HAYEHUI NpeacTaBeHbl COOTBETCTBEHHO B Tabn. 3.4.
n 3.5.

Ta6nuua 3.4. CooTBeTCTBME MEXAY YNCNOBbLIM 3Ha4YeHMeM napameTpa « OKHO» U UCTUHHbIM
BpeMeHeM yCTaBKU anropmtMma o6padboTku nHcpopmaumum

YcTaBka napameTpa
«OkHO», ¢ anroputma 3 4 6 8 11 15 20 26 33
00paboTkn nHdopmaLumm

Yucnoson napameTp
«OkHo» Y

«1» «2» «3» «4» «5» «B» «T» «8» «9»

lMpumeyaHue. 3HadyeHnst «OKHO» = «1», «2» NPUMEHSIIOTCS TOJbKO B Cryyae
BO3MOXXHOCTM OYeHb ObICTPbIX npeooneHun C3, KoTopble
COMPOBOXAAKTCSH, Kak NPaBuio, o4YeHb BOMbLINMMK MOME3HBIMU CUTHANaMMU.
370 06CTOATENBCTBO OOIMKHO ObITh Y4TEHO Npu BbiGope KB B n. 3.2.5.1.

Ta6bnuua 3.5 CooTBeTCTBUE MeEXAY YNCIOBbLIM 3Ha4YeHUeM napameTpa «C4eT» U UCTUHHBbIM
3HaYeHueM yCTaBKU anroputma obpaboTku nHgopmaumm

YcTaBka napameTpa
«CyeT» anroputma 1 2 3 4 5 7 9 12 15
06paboTkn nHopmauum

Yucnoson napameTp

«1» «2» «3» «4» «5» «B» «T» «8» «9»
«Cyet» MY

lMpumeyarue. 3HaveHne «CueT» = «1» MNpUMEHAETCA BPEeMeHHO [ans
HaCTPOMKM OpYyrMx MapameTpoB W HE MOXET $ABMATbCA 0as3oBbiM MNpu
OKOHYaTEeNbHOWM HaCTpomnke nagenus. 3HadeHe «CyeT» = «2» NpuMeHseTcs
B MCKIIOYMTENbBHbBIX Cy4asix U He pekoMmeHayeTcs AN OonbLIMHCTBa TUMNOB
3arpaxgeHun.

22756. B cucrtemHom wmeHio pasgena «YCTAHOBKA [MAPAMETPOBY»,
nogpasgena «Bpemsa/CyeT» yCTaHOBUTb YMCMNOBbLIE 3HAYEHUSI MapaMeTpoB
«OKHO», «C4yeT» B COOTBETCTBUM C pekoMeHaaumamm n. 3.2.7.5.5. B cnyyae
anpuopHon HeornpeaeneHHOCTU YCTaHOBUTb CpedHWE YMCMOoBble 3HaYeHUs
(yctaBkn): «OKHO» = «5», «CueT» = «5».

2.2.75.7. CoBepwuTb N0 5 KOHTpoOnbHbLIX NpeogoneHun C3 (B nwbdom ygobGHOM
MecTe) Kaxgoro Tuna (Bcero 15):

(] «nepenas3» Cc NOMOLUbIO I'IpVICTaBHOVI NeCTHULbI;

e «nponas» Yepe3 3arpaxaeHue C NpeaBapUTENbHbIM paspyLUeHnemM unm
pasgBuraHMeM nosoTHa;

(] «nogmbemMm» NOJfioTHa 3arpaxgeHuna C  nocnegywowmmMm  npofnasoMm B
06pasoBaBu.|eec;| oTBepcCTne.

HabnogaTe 3a nokasaHusmMu ceetogmodoB  «M/T», KoTopble npu
npeoaoneHn gomkeHbl kpaTkoBpeMeHHo (0,5 ¢) 3aropaTbCsl HECKOMBKO pas,
WHOULMPYS O TMOSIBIIEHUM HECKOSIbKMX 3HauMMbIX MMMynbcoB. Ecnm

www.trezorrussia.ru 30



TREZOR-V 02. PykoBoacTBO No akcnnyartaumm

w1/

BOCTOK - CNRELMAABHBIE CUCTEMBI

2.2.8.

BO3MOXHO, MOACHYUTATb KOMMYECTBO 3HAYUMbIX WMMYNbCOB MO KaXKOoMy
npeofoneHnto, onpedeniTs MWHUMANbHOE W CpedHee  KONUYEecTBO
3aperncTpupoBaHHbIX ~ MMMNYNbCOB,  BO3HMKAKOWMX  MNPU  €AWHUYHOM
npeogonenun C3.

HabntogaTb 3a BpeMeHeM pearnibHOro MexaHu4eckoro Bo3gencteusa Ha C3 ¢
nomMoLlbto, Hanpumep, cekyHaomepa. OHO OOMKHO OblTb HEMHOFO MeEHbLUe
(Ha 1...2 ¢) nn cooTBeTCTBOBaTb 3HayeHuWto napameTtpa «OkHo» (Tabn.
3.4.).

22.758. Ecnn B pesynbtate nepBbix 15-n KOHTpoOnbHbIX npeogonenuni (KI)

3arpaxgeHua curHan TpeBorn BblAaeTcAa BO BCEX CliyYadXx, TO crieayert:

YMEHbLNTb YCTaBKy MapamMeTpa «OKHO» wunn npmBectn ee B
COOTBETCTBME CO BpeMEHEM NpeooryieHnd C3;

YBENUYATL Ha eduHWLY YCTaBKy napameTpa «CuyeT», - ycTaBka JOJDKHA
OblTb He MEHbLLE UX MUHMMAIIbHOMO KONMYecTBa, 3acpMKCMPOBaHHOIO Mpu
OOHOM NPeodoNeHNN.

Mocne KoppekTUpoBKM ycTaBok « OKHO» U «CyeT» cHoBa coBepwmnTb 15 KI1
n ybeomtbCH, 4YTO B KaXAoOM CryYae curHan TpeBorM Bblgaetcd. B
NPOTUBHOM Crlyvyae yMeHbLUUTb 3HadYeHne napameTtpa «CyeT» Ha eanHuLy.
CHoBa coepwutb 15 KIl n ybeamTbcs, 4TO B KaXaoOM Crnyvae curHan
TpeBOrv BbigaeTcs.

2.2.7.5.9. Ecnu B pesynbtaTte nepBbix 15-u KI1 3arpaxgeHus curHan TpeBoru XoTs

Obl B OQHOM criydae He BblAaeTcsi, HECMOTPSl Ha MuraHue CBETOAMOLOB
«C/l», TO cnepyert:

yBeNUUUTbL ycTaBky napameTtpa «OKHO» M NpMBECTU ee B COOTBETCTBUE
Co BpeMeHeM npeogornenus C3;

YMEHbLNTb Ha eauHuLy yCTaBKYy napamMeTpa «Cyety, - yCTaBKa OOJDKHa
ObITb, MO Kpal?lHeVl mMepe, Ha O[AHY no3unumi MeHblle, 4emM cpenHee
KOINMM4ecTBO 3Ha4YMMbIX MMNYJibCOB, HO HE MeHbwe MWHUMalribHOro
3aperncTpmnpoBaHHOro KoJin4yecTtBa.

2.2.7.5.10. CHoBa coBepwuTb 15 KOHTPONbHLIX NpeogoneHun C3 aHamormyHo n.

3.2.7.5.7 n ybeguTbcA, YTO B KaXOOM Crlyvae BblgaeTcs curHan Tpesorn. B
NPOTUBHOM CJflydae CHOBa YMEHbLUMTb Ha eOuHULY YCTaBKy MapameTpa
«CuyeT».

2.2.7.511. Y6egutbcsa, 4to npu coBepweHun HoBbiXx 15 KIT B kaxgom cnydae

BbldaeTcA curHan TpeBorn. 3admKcMpoBaTb MOMyYeHHbIE  YUCMOBbLIE
3HauyeHusl napameTpoB «OKHO» 1 «CueT» Kak 6asoBble.

lMpumeyaHue. TMony4yeHHoe 6a3oBoe 3HadeHMe napameTpa «CuyeT» He
OOMKHO ObiTb paBHbiM  «1». He pekomeHayeTcss Takke ycTaHOBKA
napameTpa «CyeT» = «2». Ecnn Takoe Npomn3oLusno B pe3ynbTaTe HaCTPONKM
no n. 3.2.7.5.10, To cneagyeT yBenuinTb Ha eAWHULY 3Ha4YeHMe napameTpa
«YcuneHme» v ymeHbLUIMTb HA eOMHULY 3HadYeHre napameTpa «lMopor» B
pasgene «YCTAHOBKA TMAPAMETPOB». [anee npoBectn Bce
KOHTPOSbHbIE MCMbITaHWUs Mo M. 3.2.7.5 1 nony4nTb HOBble (YBENUYEHHbIE)
DasoBble 3HayeHnst napameTpoB «OkHO» 1 «CueT».

HacTtpoiika nsgenusa no HasHavyeHuo.

2.2.8.1. CoBepwumtb KIT curHanmsaumoHHOro sarpaxaeHus, 6nokMpyemoro vsgenvem, B

Konunyectee He meHee 33, B pa3Hbix MecTax C3.

2.2.8.2. \agenue cuntatb OKOHYaTENbHO HACTPOEHHLIM, ecinn Npu npeogoneHnn C3 Tem

UM MHbIM cnocoboM ByayT BbINOMNHATLECA TpeboBaHusa Tabnuubl 3.6. MNpyn aTOM
rapaHTUpyeTcsl BEpOSTHOCTb OOHapyXeHus HapywwuTens He meHee 0,95 (npwu
JoBepuTenbHon BeposaTHocTn 0,8).
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Ta6nuua 3.6. Tabnuua cooTBETCTBUA KONMMYECTBA KOHTPONbLHbIX NpeogoneHunn C3 u yncna
NponycKoB AJisi NPOBepPKN BEPOATHOCTU OOHapyxeHusa usgenus Py 2 0,95

Konunyectso KI1, He

33 46 76 104 131 157 183 207
MeHee

Hncno gonyctnmblx
NpomnyckoB (HeBblgava 0 1 2 3 4 5 6 7
TpeBoru), He Gonee

lMpumeyaHue. «MepTBOE» BpeMs MOCNEe OKOHYaHWA CUrHana TPeBoru, B TeYeHue
KOTOpPOro usgenue He pearnpyeT Ha BO3AencTBus, coctaBnset 10 c, noatomy
HeJonycTMMO coBepLlaTh MonbITkM npeogonenns C3 ¢ nHtepsanoMm meHee 15 c.
PekomeHgyembln uHTepsan coctasnseT 30...60 c.

2.2.8.3. B 3aBucumoctn ot TpeboBaHmi CCOW, k KOTOpOW MNOAKNHYaeTca u3genue,
NPoOmM3BeCcTM HaCTPOWKy AONUTENBHOCTM CuUrHana TpeBora B noapasgene
«Bpems/Cuet» paspgena «YCTAHOBKA NMAPAMETPOB» CUCTEMHOrO MEHHO.
3HadeHusa napametpa «1»... «5» coOOTBETCTBYOT TpebyemMoMy BpeMeHU
ONNTENbHOCTM CUMrHana B CeKyHaax.

3. TexHn4yeckoe obcnyxmnBaHue uspenus

3.1. O6bwume ykasaHusA

3.1.1. TexHuyeckoe obcnyxmuBaHue (TO) ms3genna u CUrHanM3aLMOHHOTO 3arpaxaeHust
NPOBOAUTCH C LEenbio COAEepXaHUs ero B UCNPaBHOM COCTOSIHUM U NpeaoTBpalleHun
BbIXxO4a M3 CTPOS B nepuopg akcnnyatauuu. BeinonHseTca nuuamu, usydnsummm P3O un
MM, npegycmaTpvBaeT MraHOBOE BbINOMHEHNE NpPOdUNAKTUYECKNX paboT un
YCTPaHEeHWsi BCEX BbISIBNIEHHbIX HEAOCTATKOB.

3.1.2. Tlpu npoeegeHnn TO wncnonb3oBaTb OObLIYHBLIA UCMPABHBIA  3NIEKTPOMOHTAXKHbIN
WHCTPYMEHT (Kycayku, naccaTwxu, OTBepTka), a Takke npubop KOMOWHMPOBAHHBLIN
(ommeTp).

3.1.3. Tlpu npoBeaeHmmn TO B 6onee nonHom obbeme Tpebyetcs Y.

3.2. Mepbl 6e3onacHocTU
3.2.1. SAMNPEWAETCA:

e [pPOBOAUTb TO B TeuyeHUn mnn l'lpI/I6J'II/I)KeHl/II/I rpo3bl, @ Takke BO BpeMdA O0XAA U
CcHeronaga,

e [POU3BOANTL 3aMeHYy COCTaBHbIX yacten nsgenua npu BKIMHOYEHHOM HanpsaXeHun
NMNTaHNUA;

e OTCcoeanHaTb B3 oT 3azemnutens;
e  1CMNONb30BaTb HEMCNPABHbLIA UHCTPYMEHT UNn Npubopki;
e MPUMEHSTb HEUCTNPABHYIO NECTHULY UM CTPEMSAHKY npu paboTte Ha C3.

3.2.2. He pekomeHayeTcs NpoBOAUTb TEXHUYECKOE OOCMNY>XMBaAHWE CUrHanM3auMOHHOro
3arpaxgeHus npu TemnepaType OKpyxawlero Bo3gyxa MuHyc 5 °C wn Huxe.
Heponyctuma 3ameHa 4yBCTBUTENbHOrO Kabens KUY npu TemnepaType Hmxe MUHYyC
15 °C.

3.2.3. Cnepyet cobnogats Mepbl NPeAoCTOPOXHOCTU Mpu paboTe Ha NecTHUUe, a Takke
npw HaTsHkeHUn «komntoyeroy» C3.
3.3. MNopsaaok TexHM4YecKoro o6cnyxuBaHus

3.3.1. YcraHaBnvBaeTca NEPUOONYHOCTL TEXHUYECKOrO OOCNYyXUBaHUS — OOAWH pa3 B
kBapTan. MNopsigook TO npueeneH B Tabnuue 4.1.
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Ta6nuua 4.1. Nopsagok TeXHNYEeCKOro o6cnyxmBaHusa nsagenus

MyHkT PO HaunmeHoBaHne paboT MNpumeyaHmne

3.3.2 BHewWwHnn ocmoTp MposoguTCca BU3yansHO
333 MpoBepka MpoBoguTcsa ¢ nomoubto MY, npubopa
" paboToCcnocoBHOCTH KOMOWHMPOBAHHOIO M pearbHbIX BO3aencTeuin Ha C3

3.3.2. BHewHMN OCMOTP OCYLLECTBSIETCS BU3yanbHO C LENb0 MPOBEPKM cocTosHus C3,
K43 n B3 nagenus. MNMpu npoeaeHnn ocmoTpa C3 onpepensieTcs He0b6Xo4MMOCTb:

e yaaneHus ¢ 3arpaxaeHusi NOCTOPOHHMX NPeAMETOB - BETOK JEPEBLEB, MyCOpa;

(] Bblpy6aHI/I‘i| BeTBEN KyCTOB Unn pgepeBbeB, KOTOPble MOryT KacaTbCA
3arpaxgeHuda rnpu BeTpe.

I'IpV| BHELWWHEM OCMOTpe C3 Heobxogumo 06paTVITb BHMMaHME Ha BO3MOXHble
HapyLweHNA KOHCTPYKUUKN, CBA3aHHbIE C Hann4nem:

e Oblp, 06opBaHHbIX NPOBOMOK M T.M. (HapylleHne OaHOPOAHOCTU U LEeNOCTHOCTM
nonoTHa);

e MPOBWCAHUS MOSOTHA 3arpaXxaeHnst («ny3bipuy», NPornodsbl);
e LLATaHus Onop NoA AeUCTBMEM ropuaoHTanbHom cunbl 10...15 kI,

BbisiBNeHHble KOHCTPYKUMOHHbIE HEOOCTAaTKn HeobxoaMmMo YCTPaHUTb, HE O0XUOaACb
yBeJIM4eHUA KOrin4eCcTBa JIOXHbIX TpeBOor nu3genma.

Mpwn BHewHeM ocmoTpe B3 HeobxooMmo NpoBEPUTD:

e HanuuMe N Ka4yecTBO KpenneHus 3asemnurtens (conpoTtmereHmem He 6onee 30
Owm);

e HagexHocTb KpenneHuss B3O «k 3arpaxgeHwio wnvM K Opyron TBepAon
noBepxHocTH, obecneymBarolee OTCYTCTBUE BUAMMOIO CMELLEHUS NPU YCUNnm
10 k[

e  OTCYTCTBUE MPU3HAKOB MEXaHWYECKOro MOBPEXAEHUS Kopryca.
B cnyyae oGHapyxeHusa HegoCTaTkoB MX HEO6XO0AMMO YCTPaHUTb.
Mpu BHewHem ocmoTpe K43 06patuTh BHMMaHWe Ha:

e LENOCTHOCTb M30MSUMM  YyBCTBUTENBHOTO Kabenss no Bcewl ero AnviHe,
oTcyTCcTBME [NYyOOKMX ULapanMH W BMSATMH, KOTOpble MNpv  AanbHenwen
aKcnnyaTaumm MOTryT MPMBECTU K HapyLeHMIO LIENOCTHOCTU M30oMsaumMn u
NPOHNKHOBEHMIO Bnarn B K43;

e OTCYTCTBUME KOHTAKTOB LLUMMOB «KOJOYKM» M ODOMOYKM YYyBCTBUTENBLHOIO
Kabens;

e HagexHocTb kpenneHuns K4 k C3 (6e3 nodTa), Hanmume CTsbKeK HE pexe, Yem
yepes 15...30 cwm;

e oTcyTcTBUE cBOb6oaHoro nposucanma K43 Ha annHe 30 cm Gonee 1 cwm;

e LENOCTHOCTb W OTCYTCTBME TMNPU3HAKOB PXaBUMHbI WU MEXaHUYEeCKUX
nospexgeHuin MO, MC.

B cnyyae oGHapyxeHusa HegoCTaTKOB MX HEO6X0AMMO YCTPaHUTb.

lNMpumeyvaHue. [onyckaeTcs NPOBOAMTb BHELIHWMWA OCMOTP u3genus 6e3 BbIKNoveHus
HanpsHKeHUs NUTaHUS.

3.3.3. lpoBepka paboTOCNOCOBHOCTU U3aenus

3.3.3.1. MNocnenoBaTtenbHOCTb BbINOMHAEMbIX paboT No npoBepke paboTocnocobHOCTM
n3genus npueeneHa B Tabnvue 4.2.
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Ta6nuua 4.2. NMopsaaok NnpoBepku paboTocnocobHOCTU U3aenus

CopeprxaHne paboT no npoeBepke paboToCcnocoOHOCTM M3aenus MyHkT P
1 NamepeHne notpebrisieMon MOLHOCTU U HaMpsKeHNa NMUTaHUs 3.3.3.2
2 lNpoBepka UCnpaBHOCTM AaTynka BCKpbITMa B 3.3.3.3
3 MNpoBepka nsgenus npun otknoveHnn K49 3.3.34
4 NpoBepka paboToCNOCOOHOCTUN N3AENUSA NPU PYYHOM KOHTPOIe 3.3.35
5 MNpoBepka n3gennsa Npu OTKNIOYEHNN HAaNPSXKEHUS NUTaHUS 3.3.3.6
6 MNpoBepka ypoBHA «Lyma» nsgenus 3.3.3.7
7 Mpoepka pabotocnocobHoCcTM n3genusi npu npeogonexHmn C3 3.3.3.8

«X3» B3

lNMpumeyarus. 1.Mpoeepka nagenusa no n.3.3.3.2 He obs3aTenbHa B Crydae ero yCToM4nMBOn
paboToCnocobHOCTN MO Ha3HAYEHMHO.

2.Mpwv npoBegeHnn npoBepku no n.6 Tpedyetcs Y.

3.3amblkaHne N pa3mblKaHMe BbIXOOHbIX KOHTAKTOB «3»-«4», «6»-«7» U «4»-«5» Ha konogke
KOHTpOnupoBaTb nNpubopom KOMOWHMPOBaHHbIM fo6oro Tuna, Hanpumep,
undpoBbIM MynbTUMeTPoM nnn L1431, unm ¢ nomowpto annapatypsl CCOWNL.

4 .Bpems mexay npoBepkamu no n. 7 gomkHo obiTb He meHee 30 c.

3.3.3.2. iamepeHne noTpebnaeMon MOLLUHOCTM W HanpsKeHWss NuUTaHus  U3genvsi

OCyLLEeCTBMNSAeTCA C MOMOLb0 npubopa KOMBMHUPOBAHHOIO (MynbTUMETPA).
BkntounTb npubop kak amnepMeTp B paspbiB Leny nutaHusa b3 n 3ameputb TOK:

e | npn oTknto4eHHoOMm [1Y;
e |, npu BKktoYeHHOM [Y;

OtcoeanHnte npubop, nogaTtb NuUTaHMe HenocpeacTtBeHHO Ha B3O. 3ameputb
NprMbopoM, BKIOYEHHBIM Kak BONbTMETP, HanpsbkeHne nutaHus U, Ha knemmax
«+E» n «-E»; ynoctoBepuTbCs, YTO HanpsXkeHne NMTaHus HaxoOaMTCs B AManasoHe
10....30 B noctosiHHOro toka. Belumcnmtbe NoTpebnsieMyto MOLWHOCTb B pexuve c
oTkntoYeHHbIM MY Py = 14 U, n Py = 1,* Uy, yooctoBeputbes, uto Py < 400 mBT, P,
< 300 mBT.

3.3.3.3. poBepka ucnpaBHOCTM [faTyMka BCKpbITUS B3O  ocyllectBnseTca nytem

namepeHunsa conpotuereHna Ry, mexay KoHTaktamu «4» u «5» konogkm «X3» B
pexvmMe BCKpbITUS (BenuuuHa Ry 2 1 MOM), 1 B AeXYpHOM pexume (BenuyuHa
R £ 1 Om). [dexXypHbli pexum MOAEenupyeTca Haxatvem (4O XapaKTepHoro
Lienyka) nanbLeM si3blyKka gaTyuka.

3.3.3.4. lNpoeepka n3genust npy oTknoyeHnm K43 ocyllecTBnsaeTca nyTeM OTCOEANHEHUS

oT knemm «OB1», «OB2» konogkm «X1», «X2» [OpeHaXHOro npoBOAHMKA
yyBCTBUTENbHOrO kabens. [lpyn 9TOM [OIMKHBbI 3aropeTbCd CBETOAUOAHBIE
nHAMKaTopbl «HencnpaBHOCTbY, @ KOHTaKTbl «3», «4» N «6», «7» - pa30OMKHYTbCH.
Mpn obpaTHOM NOAKMYEHMU [APEHaKHOro npoBoAaHMKa K kremmam «OB1y,
«OB2» konogkm «X1», «X2» cBeToaMoAdHble MHAMKATOPbl «HemcnpaBHOCTb»
OOIDKHbI NOracHyTh (Y4epes 2...3 C), a KOHTaKTbl «3», «4» U «6», «7» - 3aMKHYTbCH.

3.3.3.5. lNMpoBepka paboTOCNOCOOHOCTU M3OENUSI NMPU PYYHOM KOHTPOJIE OCYLLECTBAETCH

nytemM HaxaTus W oOTnyckaHua (B TeyeHne 1...2 c¢) kHonkn «TECTy,
pacrnonoXeHHON B BepxHen Yactu nnatel B3 (puc. 2.2.). MNpu atom (4epes 2...3 ¢)
OOIMKHbI 3aropeTbes cBeToauonbl «I1/T» Ha 1...5 ¢, a KOHTaKTbl «3», «4» N «6»,
«7» - pa30MKHYTbCH Ha 3TO e BPeMsi.
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3.3.3.6. [poBepka u3genusa nNpuv OTKMIOYEHUU HAMPSXKEHUS MUTaHUA OCYLLEeCTBNAEeTCH

nyTeM KOHTPOMSA COMPOTUBNEHNA MeXAY KOHTaKTaMn «3», «4» U «6», «7» KONoaku
«X3» NpW OTKIOYEHUM NMUTAHUS; OHO AOSMKHO COCTaBnsATb He MeHee 1 Mowm.

3.3.3.7. lpoBepka ypoBHA «LUymMa» U3Oenusa OcyLLecTBrseTcs npy NoakmoyeHHoMm [Y.

CHauana 1Y nepeBectn B pasgen «YCTAHOBKA MNMAPAMETPOB», nogpasgen
«Bpemsa/CueTy, napametp  «[llopor», roe  3admkcMpoBaTb  Tekyllee
(oencTByloLLEE) YNCNOBOE 3HAYEHME Nopora N3 ananasoHa «1»...«4». B Tabn. 4.3.
NPeACTaBNeHO COOTBETCTBUE MEXAY YUCIOBLIMU 3HAYEHUSMU UM UCTUHHBIMU
3HayeHunsMmu nopora [y, BblpaxeHHbIMU B MB.

Ta6nuua 4.3. CooTBeTCTBME MEXAY YNCNOBbIMU U UICTUHHBIMM 3HAYEHUAMMU NapameTpa

«Mopor»
Yucrnosoe 3HayeHune (Ha XKK- nHaukartope 1Y) «1» «2» «3» «4»
McTnHHOe 3HayeHune napameTpa Iy, MB 200 280 400 560

MY nepesectn B pasgen «KOHTPOJIbHbLIE TOYKW» cuctemHoro meHw. B
TeuyeHuve 2...3 MUHYT HabntogaTb U permcTpupoBaTh (pa3 B 3 €) 3Ha4YeHus1 curHana
B KOHTpOsfbHOM Touke «KT8». BblbpaTb MakcumanbHOe 3HavyeHue LUIYMOBOro
curHana g yaxe, 32pErMcTpupoBaHHoOe 3a 3TO BpeMsi.

Ecnn noroga Bo Bpemsi npoBedeHus pabot no TO Tuxas (6e3BeTpeHHas),
BblNaJaeMblX OCafKoB HeT (doxAb, rpag W T.4.), TO OOIMKHO BbIMONHATLCH:
OTHoweHue «curHan/wym» = My / Wg yakc = 4-...6.

Ecnu Bo Bpemsa npoBegeHunss TO ckopocTb BeTpa coctasnset 5...10 m/c, nget
[OXOb, TO AOIMKHO BbINOMHATLCS: OTHOLWEHNE «curHan/wym» = Mg / g yage = 2...3.

Ecnu Bo Bpemsi npoBefeHunst TO ckopocTb BeTpa cocTtasnsieT 6onee 10 m/c, nget
[oXab (C BETPOM), TO JOJIKHO BbIMONHATLCS:

OoTHoweHue «curHan/wym» = My / Wg yae = 0,8...1,5.

BbinonHeHne ykasaHHbIX COOTHOLLEHWI B ONpeAeneHHo CTeNeHN NoaTBepXaaeT
ycTonumByto  paboTocnocobHOCTL  M3Zenus Npu  BO3OEWCTBMU  MPUPOLHO-
KnumaTtmyeckux akTopoB, MpPaBWUibHOCTb HACTPOWMKU M3Oenus U HopmarnbHoe
TexHu4eckoe cocTtosiHne C3.

3.3.3.8. lpoBeaeHne KOHTPOSbHbIX NpeogoneHnn C3 sABNAeTCsl BaKHEWLLEN NpoBEpKo

paboTbl n3genusa No HasHa4veHuto. [ina aToro B pasnuyHbiX MecTax no BCen AnvHe
C3 ocyuwectBuTb 33 KOHTPONbHLIX npeogoneHus. Ecnu B pesynbrate 3Tmx
npeofoneHnin nponyckoB CuUrHana TpeBOrM HeT, TO C [OBepuTenbHOW
BeposATHocTblo 0,8 noaTBepxaaeTcs pernaMmeHTUpyemass BepOsTHOCTb
obHapyxeHusi HapywuTens Py = 0,95.

Ecnn wumetoTtcs nponyckn, TO fanbHenwne npeoaosieHna OocywecTtBuTb B
cooTtBeTcTBUM c N. 3.2.8. oo noarBepXxXneHmsa BepoATHOCTU 06HaPY)KeHVIF|.

lMpumeyvaHue. [onyckaeTcs OCyWECTBMsATb MpoBepky paboTocnocobHOCTH
n3genvs MyTeM KOHTPOSbHbIA Bo3dencTBuin Ha C3, afgekBaTHbIX MPeodoNEeHUI0
3arpaxaeHus.

4. TeKywmn peMoHT

4.1. O6wme ykasaHus

4.1.1. PeMOHT wusgenusa [OMmKeH Npoun3BOAMTLCA MEepCoHanoM CO CpefHeTeXHUYECKUM
obpaszoBaHueM, npowenwmm obyyeHne B o6véme PO n UM. OTbiCkaHne n ycTpaHeHue

HeI/ICI'IpaBHOCTeIZ OOJIXHbI NPON3BOAUTL Ba 4YeJioBeKa.

HeI/ICI'IpaBHOCTb onpependeTcd C TOYHOCTbKO [0 OTKa3aBLUEN COCTaBHOM 4acTu
n3gennd, MeTtoaomMm UCKIKYEeHUA UCnpaBHbIX 3J1EMEHTOB. PemoHT BO n MYy B chny4yae
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41.2.

4.1.3.

4.1.4.

oTKasa Mpou3BoaMTCA npeanpusiTueM-marotoButenem. PemoHT KY3 ocyulecTtensierca
Ha mecTe, ucnonb3yst MC.

B kauectBe Kputepumna oTka3a (HeI/ICI'IpaBHOCTI/I) n3agennda cH4nTatb Takoe COCTOAHUE,
Nnpn KOTOPOM OHO He OoTBe4aeT Tpe6OBaHI/IFIM No Ha3Ha4YeHwuto.

CocTosiHME HencnpaBHOCTU XapaKTepu3yeTcs HeucripaBHbIM COCTOSIHMEM Kakon-nnbo
YacTu usgenus, B pesynbTtate vero b3 He moxeT BblpaboTaTb curHan TpeBorn Mpwu
OTBETE Ha KOHTponb wunu npeogonenne C3, nubo BbLIOAET HENpPEpPbIBHbIA CUrHan
TpeBorn (HeucnpaBHOCTb), NMMBO curHanbl (NOXHOW) TPEBOrM MHOFOKPAaTHO BbI4AOTCS
6e3 BUAMMbIX NPUYMH.

lMpumeyaHue. HenpepbIBHbIN (MOCTOSHHbLIN) CUrHaN TPEBOrM BblAaéTca B criyyae:

0o6pbiBa MM 3akopavnmBaHuAa YyBCTBUTENBHOrO Kabensa KY3;
CHMXeHUs conpoTmBneHns nsonsaumm K43;

CHWKEHUST NN NpoNagaHus HanpsiKeHUs NUTaHus;

OTKasa gatymka BCKpbITuS B b3;

noepexgeHus kabens ceasm (nutanmsa) c CCON.

Mpy OTbICKAHUM U YCTPaHEHWU HEUCNPaBHOCTU M3denus HeobGxoduMbl crieayrolmne
NpuBopbI M UHCTPYMEHTBI:

e  KOMOMHMPOBaHHbLIN Npnbop Nboro Tuna (MynbLTUMETP);
e  MErommerTp;
e OTBEPTKA, KyCayku, NaccaTwku, ckanbnernb, MMHLUET, U30feHTa.

CocTosiHMe HeucnpaBHOCTM M3Oenus MoOXeT oTobpaxaTbcs annapatypon CCOU B
BMAe:

e MOCTOSIHHOrO (HecbpacbiBaloLLerocs) curHana TpeBory;

e  YacTbIX MOCTYNINEHWUIA cUrHanoB TpeBoru (B cpedHeM valle 1 pasa B Hegenio)
6e3 BUAMMBIX NPUYMH.

B cnyyae nocTtosiHHOro curHana TpeBorM HeobxoaMmo y6eauTbCs B OTCYTCTBUM
HecaHKLMOHMPOBAHHOTO BCKpbITUS B3O, 06pbiBa unu 3akopavmBarHus KU, noBpexaeHust
kabens cBsAsu. Ecnu BMOMMbIX HapyLleHWin He OBOHapyXeHO, MOXHO MnepexoauTb K
OTbICKAHUIO HEUCNPaBHOCTU M3gdenus no n. 5.3.

4.2. Mepbl 6e30nacHoOCTH

421.

Mpu pemoHTe n3genus sanpeLlaeTcs:
Npov3BoanTb PaboTbl BO BPEMS Fpo3bl UMK Npu ee NPUBNMKeHNu;

npon3BoanTb 3aMeHy COCTaBHbIX yacten usgenusd npu BKINIOYEHHOM Hanps>xxeHnn
NMATaHUA;

MCMOSb30BaTb HEWUCNPaBHbIA WHCTPYMEHT UM nNpubop KOMGUHUPOBAHHLIA Mpu
KOHTpPOre TOKOBEeAYLUMX YacTel;

paboTtaTb ¢ He3a3eMnéHHbIM B3 Npy BKMIOYEHHOM HaNPSKEHUN MUTAHUS;

NPUMEHSTb HEUCTIPABHYIO NIECTHULY NN CTPEeMsIHKY npu paboTe ¢ C3.

4.3. NMouck n yctpaHeHne HeucrnpaBHOCTEN

4.31.

Monck HeucnpaeBHOCTEN U3OeNUs NMPOBOAUTb, PYKOBOACTBYSCH CXEMOW COeOVHEHUS
COCTaBHbIX 4vactenm usgenus (puc. 2.1.) u Tabn. 5.1. PekomeHOyeMmbii MOpsgok
npoBedeHMsT MOUCKa HEWCNpPaBHOCTU - B COOTBETCTBMM C BO3pacTaHMEM HoMmepa
nocnegosatensHo B pasgenax «Bug HeucnpaBHOCTU®, «YCNOBWUS MPOSIBNEHMS» WU
«BeposaTHasa npuymHay.
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Ta6nuua 5.1. XapakTepHble HeMCNPaBHOCTU U3AENNUA U UX MPUYUHBI, MeTOAbI MPOBEPKU 1

kabene MC-B3.

ycTpaHeHus
Bupg Ycnosusa BeposTHaa npuunHa | Metoa npoBepkKun 7] ycTpaHeHusi
HeucnpaBH | NposiBNeHus HencnpaBHOCTU
ocTH
1. Ha CCOU | 1.1. 1.1.1. HapywenHa | MpoBepuTb  UenNOCTHOCTb  kabens cBA3W  1©
HenpepbiBHO | CBeToamnoAbl NNHWA CBA3M C | NpaBUMbLHOCTbL €ro noaknoyeHns. BocctaHoBUTb
BbloaeTcs «HewncnpasHo | CCOW. TINHUIO CBA3MW.
TpeBora ctb» B BO He
(BbIXOAHAS CBETATCA. 1.1.2.  OtcytcTByeT | ViaMepuTb HanpspkeHWe nUTaHUs Ha  KrnemMmax
uens nuTaHve Ha B3. «+E», «-E» «konogkm «X3» B3. [lpoBepuTb
NOCTOSAHHO HagexXHOCTb  Kpenexa  MpPOBOAOB  MUTAHMS.
pasomMKHyTa) BoccrtaHoBuTb nogayy Hanpsxkenus 10...30 B
NOCTOSIHHOIO TOKa.
1.1.3. HeucnpaseH | lpoBepuTb  Hanuune  coeavHEHUs  Mexay
natyuk BekpblTnsa BO. | knemmamun  «4» u «5»  konmogkm  «X3»  B3.
Bo3amoxHa orpaHuyeHHasi akcnnyartauus msgenvs
npu HepaboTalLeM AaTynke BCKPbITUS, CHUMATb
BbIXOAHOWM cuUrHamn Mexay «3», «4» n «6», «7».
1.1.4. HewncnpaseH | 3ameHnTb B3. lMponssecTn HaCTPONKy n3genus.
B3.
1.1.5. HeucnpaseH | MpoBepuTb wucnpaBHOCTbL Tymbrepa, npoBepuTb
BbIKNOYaTenb Hanuune HanpspkeHns nutanmsa +5B Ha obGeunx
«MHgnkaumsay B3 + | knemmax TymGnepa. Bo3amoxHa akcnnyaTaums npu
HeucnpaBHOCTb N0 | HepaboTatoleM BbikoYaTene. Vinu sameHnTs B3.
n.1.2.
1.2 1.2.1.  HanpsikeHune | N3amepuTb HanpsxeHne MUMTaHUS Ha Krnemmax
CeeTtoanoasbl nmmtaHna B3O Huxke | «+E», «-E» konogkm «X3» B3. BoccrtaHoBuTb
«HewncnpaBHo | gonycTtumoro. nopayvy HanpskeHus 10...30 B nocTosiHHOro TokKa.
ctb» B B3
CBETATCA. 1.2.2. O6peiB, | MpoBepuTb LieNoCTHOCTb coeauHUTENbHOro
3aMblkaHue, yTeyka | kabens MynbTUMETPOM, CONPOTMBMEHNE N30MALMU
(noBpexaeHve - MerommeTpoM. BocctaHOBUTL — LENOCTHOCTb
nsonsumm) B | kabens nnu sameHnTb.
COeANHUTENBHOM

1.2.3. O6pbiB,
3amblkaHue, YyTeuka,
okucnenne B MC.

Pa3obpaTtb 1 npoBepute MC. Yoanutb (ecnu ectb)
BRary, npocywuTb,  MNPOYUCTUTb  KOHTaKThl.
3ameHnts MC, ecnu HeucnpaBHa. BocctaHoBUTb
paboToCcnocoBHOCTb.

1.2.4. O6pbiB,
3aMblkaHue, yTeudka.
okucnexHune B MO.

Pa3obpate u npoeputb MO. Yganutb (ecnu
ecTb)Brnary, npoCyWNTb, MPOYUCTUTL KOHTaKThI.
3ameHnts MO, ecnu HeucnpasHa. BocctaHoBuTb
paboToCnoCcoBHOCTb.

1.2.5. OO6pbiB, | MpoBeEpUTb LEMOCTHOCTL YYBCTBUTENBLHOIO kabens
3amblkaHue, yTeyka | MynbTUMETPOM W MerommeTpom. Jlokanu3oBaTb
(noBpexaeHune MEeCTO noBpexaeHuss - pas3obpaTb kabenb Ha
n3onsumm) B | oTpeskn, oTcoeguHas MC, wnu paspesaTb.
YyBCTBUTENBHOM [emMoHTMpoBaTh YacTb unu secb KHY3. Mponssectu
kabene K43. MOHTax HoBoro K43 mnu ero yactu cornacHo VIM.
OcyLecTBUTb HACTPOWKY U3Aenus.

1.2.6. HewucnpaeeH | 3ameHuTb B3. [Npon3BeCcTM HAaCTPONKY U3aenusi.
B3.
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2. 21. HeucnpaseH B3. BosmoxHa orpaHuyeHHas akcnnyaTaums usgenus
OtcytctByet | CBeToamoabl npu HepaboTalwLemM Py4YHOM KOHTpone B Cry4ae
oTBeT Ha | «[/T» B BO He HOpMarbHOW paboTbl MO MNpPUMMEHeHuo. Wnu
py4HOM cBeTaTCA 3amMeHuTb B3.
KOHTPOSb.
2.2. HeuncnpaseH B3. Bo3moxHa orpaHuyeHHas aKkcnnyatauus usgenus
CseToamnogpl npu HepaboTalLleM pyYHOM KOHTpone B crnyyae
«M/T» B B3 HOopManbHOW paboTbl MO MpUMeHeHuo. Wnun
cBeTdaTCcs 3amMeHunTb B3.
3. 3.1. MoTeps Onpegenutb 30HY HEYyBCTBUTEITbHOCTMW.
OtcytctBue | CeeTtoamopbl YyBCTBUTENMbLHOCTU [emoHTMpoBaTb Becb wmm  oTpesok  KY3.
yyscTBuTenb | «M/T» B B3 He | BCcero kabensa nnu ero | CMOHTUMPOBATL HOBbIN YYBCTBUTENbHbIN kKabenb Ha
HOCTM  Mnpu | cCBeTATCS. oTpeska nog | C3. Hactpoutb nsgenwve.
MCcnosb30Ba BO3AeViCTBMEM
HUK no BHELLHWUX YCMOBUN.
Ha3HayveHuto
3.2. HeucnpaseH B3. 3ameHunTb B3. NponsBecTn HAaCTPOWKy n3genus.
CeeTtoanoasbl
«M/T» B B3
cBeTATCS.
4. Yactble | 4.1. OueHb | 4.1.1. HeHapexHoe | NMpoBepuTb 3azemnurenb " HaOeXHOCTb
NOXHble YyacTble coeguHeHne B3O ¢ | coegnHeHna. [pousBecTM MNEPEeMOHTaX  Wnu
TpesBorn 6e3 | TpeBorM (Yalle | 3a3emnuTenem, OTCOEAMHUTL HeuncnpasHbIN 3asemnuTens.
BUONMBIX pasa B u4ac) | yxyAlweHve ero | ObecneunTb HopManbHoe 3a3emrneHne. BoamoxHa
NPUYKH. 6e3 cBA3N C | CBOWCTB. OrpaHMyYeHHas  aKkcnnyaTauus  usgenus  npu
BHELUHNMM OTCYTCTBUM 3a3emMnuTens B Clly4yae HopMarbHOW
MOroAHbLIMU paboTbl N0 MPUMEHEHMIO.
yCroBusiMmn
4.1.2. Monaganue | Bekpbite MO, MC. 3auncTuTb KOHTaKTbl  WMX
BRaru, okucneHvne | 3ameHntb MO, MC.
koHTakToB B MO, MC.
4.1.3. 3aBblweHa | [poBepnTb HaCTPONKY M3AENNs B COOTBETCTBUM C
YyBCTBUTENBHOCTb P3 v nogcTtponTb napameTpel.
nsgenus.
414. B6muan C3 | Ocmotpetb C3. B cnyyae o6GHapyxeHust
NosIBUNUCb NMOCTOPOHHMX WCTOYHUKOB MOMEX, NpeanpuHATb
NMOCTOPOHHME OeNCTBUSA NO UX YCTPaHEHWIO.
MeXaHU3Mbl,
TpaHcnopT, 1911,
cosgarwoLume
MOCTOSHHbIE MOMEXM
4.1.5. MosiBneHue | MNpoBepuTb HanpsXxeHue NUTaHua 1 Nynbcauumn no
nmomMexu No nuHuM | uenn nutaHus (He OGonee 3%). O6ecneunTb
nuTaHus, nuTaHune B cooTBeTCTBUM C PO.
NOHWXKEHHOE
HanpspkeHne
nUTaHus.
41.6. HeucnpaeeH | 3ameHutb B3.
B3.
4.2. Yactole | 4.2.1. TonotHo C3 | OcmoTpeTb C38, BbIABUTL MecTa HapylleHus
TPEBOTM  MpPU | KMPOBUCIIOY, KOHCTPYKLWM, YyCTPaHUTb HeJoCTaTKu.
BETPe, OOXKAE | UMETCH  «My3bIpuy,
oonTarowmecs
KOHCTPYKLWW.
42.2. Cronkn C3 | OcmoTtpetb C3. BbiiBUTb MNOXO 3aKpensieHHble
LiaTatTcs. CTOWKM U 3aKpenuTb UX.
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4.2.3. OcmoTtpeTb Bclo AnuHy KY3. BeigButb Mecta
YyBCTBUTENBHBIN HapyweHuns  Tpebosanun VM.  [lpoussecTu
kabenb  6GonTaetcd, | nepeMoHTax. [poBepuTbL HACTPONKY U3Aenus.

KpenneHus ocnabnu.

4.2.4. Otpocnu BeTBM | Bbipybutb BETBM KyCTOB U [EepeBbeB, KOTOpble
KycTOB W [JepeBbeB, | MoryT kacatbca C3 npu BeTpe.
kacatotcsa C3.

4.2.5. HenpasunbHo | [poBepnTb HaCTPONKY M3AENNs B COOTBETCTBUM C
yCTaHOBMEHbI P3 v noactponTtsb napameTpsl.

napameTpbl
anropuTtma
0bpaboTku
WHopmaLmmn
(3aBblweHa
YyBCTBUTENBHOCTb).

lMpumeyaHus. 1.MNowuck HeucnpasHOCTeN n3genus npu NOCTOSIHHOM
(HecOpacblBatoLeMCs) CUrHane TPeBOrM HEOOXOAMMO HauMHaTb C  MPOBEPKU
HanpshkeHusa nutaHusa umsgenus. CnegyeT BHadvane ybeautbcs B nogade Ha B3
HanpsbkeHus nutaHusa 10...30 B noctosiHHoro toka ¢ CCOW no nuHum cessn. Ons
3TOro  HeobxoaAMMO OTKpbITb KpbiwKy B3. lpu 3TOM BO3MOXHBI [Ba BapuaHTa
nokasaHusa uHaukatopoB «HewncnpaBHocTb» («H») Ha nnate B3: uHaukatopbl «H»
CBETATCA MOCTOSIHHO 3eNeHblM CBETOM WM He cBeTsaTca. B nepBom cnydae
HanpsbkeHne nuTaHus Ha B3O nocTynaet u HeobGXOAMMO uckaTb APYryr MNPUYUHY
HeucnpaeBHoOCTM u3genus. Bo BTopomM cnyvae HeucnpaBHbiMM MOryT ObiTb kabenb
cBA3n, 3. BHavyane crnegyeT npoBepuTb HaNpshXKeHUe NUTaHUS Ha KOHTakTax «+E» u
«-E» konogkm «X3». B crny4ae ero oTtcyTCTBMS — HeucnpaBeH Kabemnb CBSA3WM WUnu
NMoXo 3a)kaTbl KOHTAKTbl KOMOAKM.

2. B cnyyae cBeYeHMs MHOUKATOPOB «H» NOCTOSIHHLIM CBETOM HEOOXOAMMO BHavarne
MPOBECTM MNPOBEPKY KOHTAKTHOM komogkm «X1» unmn «X2». lNpu atonm nposepke
HeobxogmMo otcoegnHnTb KM 1 yctaHoBuTh pesuctop 2,0 Mom +10% Ha KOHTaKTbl
«In1», «OV1» unu «In2», «OV2». lNpekpalleHne cBeveHusa nHaukatopos «H» byget
CBMAETENbCTBOBATb O HeucnpaBHocTn K4Y3. [lpy npogormkeHun cBeYeHust
nHaukaTtopoB «H» - HencnpaeeH B3, KOTOPbIN NOANEXUT 3aMeHe.

3. B cny4yae oTcyTCTBMSA BM3yarnbHbIX NPU3HaKoB noepexaeHus K43 npoussectn ero
OEeMOHTaX Ha YacTu, ocyLlecTBUTb pa3bopky n ocmoTp MC 1 MO. ObpawaTb ocoboe
BHMMaHWe Ha nonagaHve Bnaru BHYTpb MydT. Ecnn 370 npomsoLwno, npoBepuTb
COCTOSIHME repMoBBOAOB. 3aMeHUTb HeucnpasHble MydTol. 3mepss conpoTmeneHne
N30MALUN KaXKOOW 4YacTu YyBCTBUTENBHOIO Kabens, onpefenutb NOBpeXAEeHHbIV
ydyactok C3. Ecnu He ypaeTcs TOYHO uaeHTUUUMPOBaTb MECTO MOBpPEXAeHWUs,
3aMeHNTb Bec kabenb Ha aTom y4yacTke. [Mocne BoccTaHoBneHuss KYO mHaukaTopbl
«H» Ha nnaTte B3O OomkHbI NoracHyTb.

4. Tlouck HeucnpaBHOCTU W3LOENUs MNPU  HEMPOXOXOEHWM CUrHama KoHTpOns
3aknodaeTca B npoBepke pabortocnocobHoctn BO. B aTtom cnydyae HeobxogmMmo
HaxaTb M OoTNyCcTUTb kHOMKy « TECT» Ha nnate B3. Ecnu nHamkaTopbl «M/T» yepes
HECKOJIbKO CEKyH[, 3aCBeTATCA Ha HenpogomkuTenbHoe Bpems (1...5 c), BbIXOgHblE
KOHTaKThbl «3», «4» 1 «6», «7» konogkn «X3» pasomkHytcs, a CCOWU He 3adukcupyeT
CUrHan TPeBOrM, TO HEWUCMpPaBHOCTb criegyeT uckaTb B nuvHUKM cBsisu. Ecnu nocne
Haxatua Ha kHonky «TECT» wHaukatopbl «[1/T» He 3acBeTaTca W BbIXOAHblE
KOHTaKTbl KONOAKN «X3» He pasoMKHYTCSH, TO criegyeT npeanorioXTb HENCNPaBHOCTb
B3.

5. OTcyTcTBME 4YYBCTBUTENBHOCTU M3OENUSA BbIpakaeTcs B OTCYTCTBUM CBEYEHMS
nhugukatopa «I/T» npn MexaHuveckoMm Bo3genctBum Ha K4Y3. Takon Bug
HEMCNpPaBHOCTU MOXET  BO3HUKHYTb NPW BO3OENCTBMM arpeccuMBHOM cpedbl Ha
YyBCTBUTEMbHBIN Kabenb KYO, nonagaHum Bnarn BHYTpb kabensi npu HapyLleHum
obonouykn (okMcneHne NpoBogHUKOB). B aTom criyyae konebaHne K43 He npuBoguT K
MOSIBITIEHUIO PErMCTPUPYEMBIX curHanoB. Mpu akcnnyaTtaumMm B HOpMarbHbIX YCIOBUSAX
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(B COOTBETCTBMM C  TEXHUYECKMMW  YCINOBMSIMM)  criedyeT  MpeanornoXuTb
HeucnpaBHoCTb B3.

6. MNMouck HemcnpaBHOCTEN MPU YaCTbIX NOXHbIX TpPeBorax m3genusa 6e3 BMOUMbIX
NPWYVH pekoMeHayeTcs NpoBoauTb ¢ npoeepkn B3. [na atoro Heo6xoanmMo OTKPbITb
Kpbiwky B3 M Habnogatb 3a nokasaHnem wuHaukatopa «I/T» B Teyenme 5...10
MUHYT. B cnyyae vactoro 3aropaHus mHaukaTopoB MK, Heo6xooumMo OTCOeaMHUTL
KYD ot konogkm «X1» unm «X2», MNOACOEOAUHUTb K 3TUM KOHTaKkTam pes3unctop
HomuHanom 2,0 Mom +10% wu BHOBb MNpPoOBECTU HabnogeHMe 3a Mnoka3aHueMm
MHONKaTOPOB. Ecnn n B atom cnyyYyae uHOMKaTopbl nNpoAoJnKakT «MUratb», TO
cnegyeTt caenaTb BbIBOA O HeucnpaBHocTn B3.

7. Mpu ocmoTpe C3 HeobxoamMmo yb6eauTbcs B OTCYTCTBUM: BETOK AEPEBLEB, Mycopa
WM OpYrMx MOCTOPOHHUX NPeaMEeTOB Ha MOSIOTHE, MPOBUCAHUS YYBCTBUTEMBHOIO
kabens mexay TodkaMu KpenmneHusl; KycToB U [JepeBbeB, kacawowmxca C3.
3ameyeHHble HeJoCTaTku credyeT YCTPaHNTb.

8. lpoBepuTb BbINOMHEHWE TpeboBaHWA K MeCTy YCTaHOBKM  u3genus,
pykoBoacTBysacb VM, obpawas BHMMaHWEe Ha HOBblE arperatbl WIW COOPYXEHUS,
KoTopble Mornu nosiButbcs psigoMm ¢ C3 3a Bpemss mexagy TO. HecobniogeHue
TpeboBaHuM No gonyctumomy yaaneHuto C3 OT MCTOYHMKOB MHAOYCTPUArbHbIX MOMEX
(JT3M n 1.4.) MOXET NPUBOANTL K Bblaave U34EeNMeM fNOXHbIX TPEBOT.

9. MNMposepky usgenus nNo NPUMEHEHWIO PEKOMEeHOyeTCH NPoBOAUTL B Be3BeTPEHHY0
noroay.

5. MpaBuna xpaHeHua usgenus

N3pgenue JOMKHO XpaHUTbLCA B Tape B CKMAaACKUX MOMELLEHMAX, 3allMLialowmnx ero oT BO34ENCTBUSA
aTMocdepHbIX OCadKoB Npu TemnepaType okpyxatowen cpegbl oT MuHyc 40 °C go nntoc 60 °C npu
OTHOCUTEINbHOW BraXHOCTU He 6onee 98 % B TedyeHue 3 neT. Bo3gencTBue arpeccuBHbIX cpepn B
npoLecce XpaHeHus He JoMnycKaeTcs.

6. TpaHcnopTupoBaHue

N3pgenue B ynakoBke MpeanpusTUA-U3roTOBUTENS MOXET TpaHCMopTUpoBaThbCA NOObIM  BUMOOM
TpaHcrnopTa Npu yCrnoBuUM 3almuThl OT BbINA4aeMbIX aTMOCKEPHbLIX 0CaAKOB Ha ItoOble pacCTOAHUS
npu Temnepatype okpyxatLlen cpeabl ot MuHyc 40 °C go nntoc 60 °C.

I'IpV| noaroToBke K TpaHCNoOpPTUpPOBaHUKO HeobxoaMmMo 3aKkpennuTtb nsgenne Ha npegHa3Ha4yeHHoOM Ona
9TOro TpaHcnopTe. I'IpV| nepeBo3Ke n3aenna He 4OJKHbl CoOyaapATbCA U KaHTOBaTbCA.

Mocre TpaHCMOpTMPOBaHUS MPU OTpULUATENbHLIX TeMMNepaTypax, u3genve nocrie pacnakoBku nepeq
€ro npoBepKON AOIMKHO ObiTb BbIAEPXKAHO B HOPMAasibHbIX KIUMaTUYEeCKMX YCMOBUSIX HEe MeHee 3
4acos.
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