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BBenenue

Cucrema peueBoro onosenieHus noxapHas "Opddeili (B naqpHEUIIEM — CUCTEMA)
npeIHa3HayeHa JIJIsl TPAHCIIALUY PeueBOil HHPOpPMAIMK MPY BOZHUKHOBEHUH T0XKapa
U JIPyTHX YpPE3BBIYANHBIX CUTyalui, B COCTABE CUCTEM OINOBELICHHS 3—5 TUIOB IO
CII 3.13130.2009 Ha pa3nuyHbIX 00OBEKTAX.

B cocraB cuctembl BXOIAT:

- npubops! yrpasieHus noxkapusie [IITY "BPO Opdeit" ucn.2 (nanee - bPO);

- OTIOBEIIATEIIN TTOKapHbIe peyeBbie "AM ucn.1" (akycTHUecKre MOIYIIN).

B coorBerctBun ¢ 'OCT P 53325-2009 BPO saBnsercs omuo3oHHBIM IIITY
Oonb110i pa3BeTBiICHHOCTHU (16 TuHUMN g noaktoueHust AM).
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Opden

1. TexHn4yeckue XapakTepUCTHKH

1.1.

®dyHKUUuOHanbHble ocobeHHocmu BPO.

BPO umeer cnenyromue GpyHKIIMOHATBHBIE OCOOEHHOCTH:

BOCIIPOU3BCACHUC OAHOI'O M3 YCTBIPCX 3dAlIMCAHHBIX BO BHYTPCHHIOIO

HYHEPrOHE3aBUCUMYIO0 TMaMsATh PEYEBBIX COOOIICHHI. 3alyCK OCYLIECTBISAETCS
3aMBbIKAaHUEM PEJICHHOr0 BBIXOJA MM BbIxoja Tuna "rpan3zuctopubsiid kiarou" TTTIKII,
a100 MO MMITYJIbCHOM KOMaH/E OT aJipECHOr0 MCIOIHUTEIHLHOTO OJI0KA OMOBEIICHUS
(AB-O) B cocrage IIIIKII "Pamyra—2A/4A";

16 nunuit onoemenus (JIO) ang MOAKIIOYEHUST aKyCTUYECKUX MOAYJIEH
(AM);
[IporpammupoBaHue COOOIIEHUN CIEAYIOMMMH CIIOCOOaMMu:
o Yepes unrepdeiic RS-232:
" pomonibio cenuanusupoanroro 110 OrpheyRLib;
= C nomomisio Y3PC;
o Yepes nunennsiii Bxoa bPO;
o C nmoMoIIbI0 BCTPOCHHOTO MUKPO(DOHA;
TpaHcisanus Ha JIO BHENIHEro curHaia C JIMHEMHOTO BXO/a;
3aMuCh COOOIIEHUI ¢ MUKPO(OHA/TUHEHHOTO BX0/1a;
KoHTpoab u uHauKanus:
o HeucnpaBHoctelt (0OpbIBbI, KOPOTKUE 3aMbIKaHUs, BBIXOA U3 CTposd AM)
kaxaoiu JIO;
HeucnpaBHocTH J11000T0 BXO/a YIIPaBICHHUS;
Cocrostaust ocHoBHOTO (ceTh 220B) u pesepBHoro (Ab) nurtanus;
CocTostHuSI JaTUYMKa BCKPBITHS;
[Ipounx HencnpaBHOCTEW;
[ToctosinHOe monaepkaHue Ab B 3apsKEHHOM COCTOSIHMM W IOJ3apsif
paspskeHHOM AD;
3amura ot paspsaa aKKYMYJISITOpal.
PacmpenHoe KOHQUTYypHUpOBaHHUE ¢ TIOMOIIBIO crieluanu3upopaHHoro 110
"OrpheyRLib" (Bepcun He Huxe 2.0):
o YcraHoBKa 3aJep:KKu omnoBeuieHus s rpymnmbl JIO (Takxke A0CTYIHO
oe3 I1K);
o OrpaHuueHHe BPEMEHHU OMOBEILICHHUS;
OTKJIFOUEHHE KOHTPOJIA HEeUCoyb3yeMbIX JIO 1 BXO/I0B yIIpaBIICHHUS;
O OTKJIIYEHHWE WIM OTPaHUYCHUS] BpPEMEHU pabOThl BCTPOEHHOTO
3BYKOBOT'O CUTHAJIM3ATOpA.

0O O O O

O

' OGecrnieunBaeTcsl OrpaHUYEHHEM BPEMEHH OMOBENIEHHs 110 yMomuanuio (1 yac) u oTcyTcTBHEM
3aIlyCcKa IpU pa3psKEHHOM aKKyMYJISTOPE (HO €ClIU aKKyMYJIATOP Pa3psiAMIICs 10 TOPOrOBOIO
OBHJ B IIPOIIECCE OMOBELICHUS], OTKIIIOYEHUS OMOBELICHUS HE IPOUCXOINT).
2
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Buaumanmue! IIITY "BPO Opdeit" ucn.2 CIIHK.425541.004 sBrsercs 3ameHOMN
BeinyckaBierocs panee I[IIIY "BPO Opdeit" CIIHK.425541.001. OcHoBHbIE
oTyinuus AByX ucnojHeHut bPO cBeneHsl B creaytomeid Tadauie:

Tabauna 1. Oranuus BPO ucn.2 CITHK.425541.004 or PO CITHK.425541.001.

IMapamerp BPO BPO ucn.2
Marepuan kopimyca Meran [Lmactuk
n [Tocrosinnbiii Tok, | Ilepemennsiii Tok (50I1),
vraie 9-14B 165-253B
. 32 c (na Bce 4 128 ¢ (mo 32 c Ha KaxI0€e
O0BbeM naMsTH COOOIIECHUIA .
COOOIIECHHUS). 13 4-X COOOIIEHHU).
KonTpoas ucnpaBHocTH Tounbko ¢ IIIKII C IR "Panyra-2A

("Pagyra-4A") wim
mo6wiM TITIKII ¢
pENEHHBIMU BBIXOJIaMU

nunaui cBsa3u ¢ TTIKII (Bxoasr "Pagyra-2A"
BPO) ("Pamgyra-4A")

Bo03MOXHOCTB 3anucu
peueBbix coobmenuii ¢ [TK
n Y3PC B uudpoBom Buze
(uepes pazpem RS-232)

HCT CCThb

Pacmmpennoe
KOH(HUTYpUPOBAHHUE CBONCTB HET €CTh
BPO ¢ ucnons3oBanuem [1K

Bo3moxHOCTB
CTUpaHMS/TIepe3arucy OJTHOTO
13 3aMUCaHHBIX COOOIICHUM
0e3 yaaJeHus: OCTaIbHbIX

HCT CCTb

Bo3MoxHOCTh BEIOOpA
HOMHUHAJIbHOTO HANPSIKEHUS HET €CThb
JIMHEWHOTO BBIXOJa

Hanuuue natumka BCKpBITUS
KopIyca

HCT €CTh

PykoBoacTBo mo skcmmyaranuu cuctembl Opdeit mpu ucnoibzoBanuu [TV
"BPO Opdeit" CIIHK.425541.001 IIPUBEIEHO B JOKYMEHTE
CIIHK.425513.010-01 PD.



6 13 30 Opdpen
1.2. Xapakmepucmuku BPO u AM.
Ta6auna 2. OcHoBHble TexHn4eckne bPO u AM*
IMapamerp 3HaveHune
MakcumanbHOE KOJTUYECTBO PEYEBBIX COOOIIEHUH B TaMSATH 4
PO
CymMmapHas JUIMTEIbHOCTh PEYEBBIX COOOIICHUH B MAMSTH Jo 128 ¢ (4x32 ¢)
HomunanbHast BeIxoaHast MoHocTh bPO 16 Bt
HomunanbHOe HanpsbkeHre curHana onosenieHus Ha AM A58
npu yactore 1 000 ['y (amMmmuTygHOE 3HAUCHUE) '
KommnuecTBO BEIX0I0OB JUId HOAKIIOUeHHUST AM 16
JlnanazoH BOCIIPOU3BOUMBIX U TPAHCIUPYEMBIX 4acTOT (110 100 5000 I'rr ¢
JIEKTPUUECKOMY TPAKTY) HEPAaBHOMEPHOCTBIO
10 3 nb
Pexomennyemoe conpotusienue Junuit onoserienus (J10)
3 Om
mexay bPO u AM, He Gonee
HomunansHOe conporuBieane AM 8 Om
HomunansHast MoniHocTh AM 3BT
YpoBeHb 3BYKOBOTO AaBJ€HUs Ha paccTosHuu | M ot AM Ha He menee 94 nBa
gactote 1 k['.**
MaxkcuMaIbHOE KOJIMYECTBO IIUKJIOB 3aIIUCHA COOOIIEHUI 10 000
Hanpspkenue ucroununka cereBoro nuranus S0 I'm. 165-253 B
Tok noTpedsIeHNs OT UCTOYHUKA CETEBOr0 MUTAHUS He 6osee 30 MA
Tok motpebieHns 0T akKyMyJIsTopa, He Ooee
B PEXKHMME OINOBEIEHUs (CpeIHUN / MaKCUMaJIbHBIN ) 0.8A/3A
B JIC)KYPHOM PEXUME 50 MA
HoMuHanbHOE HANPsIKEHNUE U EeMKOCTh aKKyMYJISITOPHOM 12 B;
Oarapeu 2.3 Au
Bpewmst paboThl cUCTEMBI OT aKKyMYJISITOPA B JIEKYPHOM oAyt 1y
pexuMe + B perKMMe ONOBEIIEHUSI, HE MEHEe
["aGapuTHBIC pazmepbl BPO 240x200x70 MM
AM 170x170x70 MM
Macca, He OoJiee BPO 3 kr
AM I xr
Jlnanazon pabo4nx TeMrepaTyp BPO —10...+55°C
AM —10...+55°C

* JlomyckaeTcst ucnoib3oBanue AM uci.l B CTOpOHHUX CHCTEMax IMPHU YCIOBHUU
COOTBETCTBUS TpeOoBaHUi cucteMbl K AM (compoTuBieHue AM, nuarna3oH 4acToT,

MOIIHOCTB) apameTpam AM, yka3aHHbIM B Ta01. 2.

**[Ipn ycimoBUM, YTO CONPOTHUBJIEHUE MPOBOJOB, coeauHsomux bPO u AM
npereOpexumo Mano (amuHa JIO cocTaBisieT €aUHUIBI METPOB). 3aBHUCUMOCTD
ocJ1a0JIeHHs] YPOBHS 3BYKOBOTO J1aBlieHUs OT ajuHbl JIO — cm. 1. 6.2
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1.3. UHoukayust BPO.

BPO umeeT 5 cBeTOAMOIHBIX MHANKATOPOB, OTOOpAXKAIONIUX €ro cocTosTHuEe. B
TabnuI omrcaHa paboTa WHIUKATOPOB B JICKYPHOM pEXHME. PeXuUMBI pabOTHI
WHIUKATOPOB B PEKUME ITPOTPAMMHUPOBAHMS ONHUCAHKI B 1I. 4.2.

Taoauna 3. Pes;kuMbl padoThl CBETOAMOAHBIX HHAHKATOPOB.

"OHOBGH_IGHVI/IC" B Mitraer B — B
(KpacHbIi)

"Heucnp. Bxona"
(OKeNTBIi)
"Heucnp. Beixona'
(>KenTHIiN)
"Vup/3anuce"
(kpacHbIi)

_ _ _ — Muraet*

— — Muraer — —

* KonruecTBO BCTBIIIEK JI0 Tay3bl COOTBETCTBYET HOMEPY HEUCIIPABHOTO BXO/1a
(BeixOma). B ciyuae, ecnu HapymieHo Ooisee 1-ro BXxoaa (BbIXOJa), TPOU3BOJUTCS
WMHJIMKAllMs HAauMEHBIIETO Ha TEKyIIMd MOMEHT HOMEpa HEUCIPABHOTO BXOJa
(BeixOma). [lpu onpenenennn HoMepa HEUCITPABHOTO BBIXO/IA, CIIEYET UMETh BBULY,
YTO HEUCIPABHOCTH ONPEIEIISIOTCS ISl "Tapbl’ BBIXOJOB, T.€. HEUCIIpaBHOCTH AMI1
n AM?2 cooTBeTCcTBYET OJHA Benbllika, AM3 u AM4 — nBe, u T.1.

Ta6auuna 4. Padora cBeToanoanoro nuaukaropa «lluranue» B 1eKypHOM pesKHMe.

— T'oput Hopwma
— Muraer OTCyTCTBHE CETEBOTO MUTAHUS
OTcyTCcTBHE WIIN pa3psij aKKyMyJsITOpa
Toput —
(nanpsoxenne Huxe 10.5 B)
OTCYyTCTBHE CETEBOIO IMUTAHUS U Pa3ps,
Muraet — YT Pa3pAa

akkymyJsitopa (HanpspkeHue Huxke 10.5 B)
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2. KoHCTpyKUMA

2.1. KoHncmpykuyusi BPO

BPO BrINIONIHEH B IIAaCTMAaCCOBOM KOpITyCC. KpBIHIKa KpCIUTCsd K OCHOBAHUIO
3alICJIKaMi 1 (I)HKCI/IpyeTCSI BHHTaMH.

VAN

-

18

[

‘ — rEi

Pucynok 1 Koncrpykuuss PO

OCHOBaHHE

KPBIIIKa

iata bBPO

nepembraka XT1 ("MUKP. / JIMH. BX")

nepembraka XT2 ("PROG")

nepembruka XT3 ("K1-K4/A1b—0O")

KOHTaKTHbIe KoJoAKu X1-X7 (mogkiIroueHHs BHEIIHUX IIeNeld NMUTaHUS U
yIPABJICHMS)

8 | konTakTHBIC KOJOIKHA X8—X15 (BBIXOIbI YCHIMTES I OAKII0UeHUsT AM)
9 | passem DB-9 (RS-232) myst moaxrouenus 1K wmu Y3PC

10 | muxpodon

11 | knonka "YmnpasneHue"

12 | kHomka "Pexum"

13 | 3ByKOBO# cUrHAIMU3aTOp (3yMMeED)

14 | naT4YnK BCKPBHITUS

15 | akkyMynsiTOp

16 | ceeroguoansie uHAuKatophl ('Onosemenue”, "Heucnp. Bxoga", "
Brixoga", "Ymupasnenue/3anuce”, "Tlutanue")

17 | nepembruka XT4 ("Boeix. nuaeiinsiii 0.15 B/ 1 B")

18 | oTBepcTHS AJIsl KPEIJICHUS! HA CTEHE

N[OOI WIN|F-

Hewucnp.
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2.2. KoHcmpykuyusi akycmu4ecko20 MooyJisi
AKYCTUYECKMI MOIYJIb BBIIIOJIHEH B INIACTMACCOBOM KOPITyCE.

Pucynok 2 KoHCTpyKIusl aKyCTHYECKOr0 MOAYJIst

OCHOBaHHE
KpBIIIIKa B cOOpe
KJIEMMHas KOJIOJIKa

ITypYTbI
3ariynku

QP |WIN|F-
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2.3. Komnnexkm nocmaeku
Taoauna 5. KoMmJ1eKTHOCTEL MOCTaBKH.
Onﬁ:;;lﬁgﬁl;ge HaunMeHoBaHue u ycjioBHOe 0003HaueHue | Kou-Bo
CIIHK.425513.010-02 Cucrtema peueBoro OMoBEIIECHHs OKapHast
"Opdeii", B TOM uncre:
CITHK.425541.004 [Ipu6op ynpasnenus noxapusiii [IITY *
"BPO Opdeit" ner.2
CITHK3.555.004 OmnoseniaTens noxapHbiid peueoit "AM ucr. 1" ?) *
CIIHK.425513.010-02 IIC | ITaciopt 1 9K3.
CITHK.425513.010-02 PO | PykoBOJICTBO MO 3KCILTyaTaluU 1 3K3.
*  KOJIMYECTBO OINpeeIsieTcs: MOTpeOrTeIeM PH 3aKase.
Y ¢ koMIuIekToM npuHaIeKkHoCTel no TaGmuue 6;
2) ¢ KOMILIEKTOM npuHaaIexHocTeit no Tabmune 7.
Tagmuna 6. Komniexkr npunapiaexnocreii "'BPO Opdgeii' ncn.2.
O0o3Havyenne H
TR anMMeHOBaHUe U YCJI10BHOe 0003HavYeHue | Kou-Bo
CIIHK.467361.011 [Tporpammuoe obecnieuenue "Crpenen” 1 mr.
(Bxitoyas nporpamMmy OrpheyRLib), komnakt-
JIMCK
0XKO0.467.173 TY Pesucrop C2-33H-0,25-2,4 kOME5 % 4 .
Pesucrop C2-33H-0,25-100 OM+5 % 2 .
PesucropC2-33H-0,25-5,6 kOmME5 % 4 .
Pesucrop C2-33H-1-8,2 Om=*5 % 2 .
ITepembruka 3 .
[lypyn yHuBepcanbHbii 4%x40 3 mr.
[llypyn yHuBepcaibHbIid 312 2 wr.
Taboauna 7. Kommiekt npunaaiexnocreid AM ucn.1 (na oqun AM).
Of&’;;';g;‘;ge HaumenoBaHue u ycjioBHoe o003HaueHue | Kou-Bo
CIIHK7.434.012 OcHoBaHue 1 mr.
CIIHKS.633.004 3arnymika 2 1mirT.
Ilypyn yHuBepcayibhbiii 3x20 2 wWrT.
[lypyn yHuBepcanbnbiii 4x30 2 wWrT.
CITHK.754431.008 [TamsiTKa 1O yCTaHOBKE 1 7K3.
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3. O01mas cxeMa MOAKJIIOYEHN M HA3HAYEHHE BXOI0B U BBLIX0/10B

220B,—*
sl 1] 2208 (n) MMy "5PO Opdeii” ucn.2
U=r12] 2208 (¢) (c mogynem nutaHua)
Mnata nutaHua |
i OcHoBHasA nnaTa
-AKK |2
+AKK |3 1 +12B
2 onu it 37
1 OBLL1 2 /
41 +AKK AM2 |3 i[ AM2
5 +AKK | )
e AM3 |1 ﬁ AM3
CurHan - = I OBLLU3 2
) BH /H3 L
«HencnpaBHOCTb» Ha 2 ¢ g
nnKnN %\‘ 2 AM4 |3 ﬂ AM4
\_ | |3] Aapwusa
4‘/ 4| 0O6u o o
CraptoBble 1 K1 N ’
umnynbcbl oT MMKN 0 D
(pene, AB-0) E K2
—_— 3 K3 AM13 p
Slom: -
' OBLL13 2 )
K uenu BkNtoueHNA TpaHcnALMmn > 1 | Ynpasnetue AM14 3 ﬁ\
K BHewHemy ycunutenio mam <«——— 2 O6U—'1
apyromy 6PO “— 3 BbIxJIMH AM15 |1 ﬁ/
K MCTOUHUKY 4, 06w, ObLl15| 2 b
CUrHana TPaHCAALUK * 5| Bx /IUH AM16 \_H‘j AM16

Pucynok 3. O0mas cxema noaKJII0YeHH.

IIpoBona, coeguHSAOIME IJIATy MUTAHUS M OCHOBHYIO IUIATY, YCTAHABIMBAIOTCS
Ha  [PEANpUATHHU-U3TOTOBUTENE M HE  JIOJDKHBI  OTKJIKOYAThCA WM
MIEPEKOMMYTHUPOBATHCS.

Buvixoowr "BH" n "Aeapus" ciyxat 1j1sl CATHAJIM3AaLMU O HEUCITPABHOCTSIX .

Knemmor "BH" HaxonTcsl B 3aMKHYTOM COCTOSIHMHM, B CIIy4ae €CJIM yCTPOMCTBO
HAXOJIUTCA B COCTOSIHMM "HOopMa', T.€. HET HEUCIPABHOCTEH IO BBIXOJAM (KJIEMMBbI
AMI1-AM16), Bxonam (kinemmbl K1-K4), akkyMynsiTOp YCTaHOBJIEH U HE pa3psihKeH
(Ua>11.5 B), ceTeBoe muTaHWE TOJKIFOUCHO M JATYUK BCKPBITHS HE HapYIICH.
Ecau xoTsa-0b1 ogHO W3 ycioBui He coOmtomaercs, kiemMbl "BH" pa3mbikaroTcs.
MakcuManbHO JOMYCTUMBIE TOK W HampsbkeHue Ha kiemMax — 150MA u 70B
COOTBETCTBEHHO.

Ha Boixon "Asapus” nmonmaercs moruueckas "1" (mampspkenue 2.6-3.0 B) mpu
COCTOSIHMH yCTpolcTBa "HopMa", v ypoBeHs "0" npy HaaIu4MKU HEUCIPABHOCTEN.

Bxoowr "KI-K4" cmyxar mid 3amycka pedeBoro omoBemieHus. Cxembl
MOJIKJIFOUEHUS] BHEIIHUX YCTPOUCTB AJIS 3allyCcKa — CM. 11. 5.2-5.4.
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Bxo0 "Vnpasnenue" B nexxypHOM pexuUME CIIYKHUT JJIS 3aITyCKa OTOBEIICHUS B
pPEXKUME TPAHCIIIUU ¢ JIMHEWHOTo BXoAa — kiemma "Bx Jlun"™ (cM. 1. 5.4) wim nis
3aMiCH COOOIICHWM C JIMHEWMHOTO BXOJa BO BHYTPEHHIOIO MaMsTh YCTPOMCTBA B
pexxume nporpaMmupoBanus (cM. 1. 4.2). TpaHcusus COOOIICHUS WK €ro 3aIuch
MOXXET BECTHUCh HE TOJBKO C JMHEHHOTO BXO0/Ja, HO TaKXE CO BCTPOCHHOIO
MUKpO(dOHa YCTpoWcTBa (BBHIOOpP OCYIIECTBIISIETCS IMYTEM YCTAHOBKU TMEPEMBIYKU
XT1). HomwuHajbHas aMIUIMTyJa HANpsOKCHUS Ha JIMHEHHOM BXOJE JIOJDKHA
cocrtapnsaTh 0.6-1B.

"Boix Jlun" (MuHEWHBIA BBIXOM) MpeIHa3HAYEHA ISl MOAKIIOYEHUS] BHEIIHETO
yCWIHTENs ayauo curHama. Ha  gaHHyro  KieMMy — MOJaeTcs  CHUTHad,
BOCIIPOM3BOJAIIMICA W3 BHYTPEHHEHM NaMATH YCTPOMCTBA IIPU  PEYEBOM
OMOBEIIEHUH, JTUOO CUTHAI C MHUKpPO(OHA WIIM JTUHEHHOTO BXOJla YCTpOMCTBa (B
3aBHCUMOCTH OT TOJI0KeHUs repeMbluku XT1). [Ipu He yCcTaHOBIIGHHOW MEepEeMbIUKe
XT4 HOMHHAIBHOE AMIUIUTYAHOE 3HAYEHUE Ha JTMHEHHOM Bbixojie paBHO 0.15B, mpu
yCTaHOBJIIEHHOW — 1B, YTO TO3BOJISIET MCHOJIb30BaTh B KayeCTBE BHEIIHETO
ycunurtenst apyroi (nmpyrue) bPO, paboratoiiye B pexxume peueBoi TPaHCISIIIUU CO
CBOETO JIMHENHOr0 BXO/A.

Bvixooer AMI-AMI16 npenHa3HadeHbl IS TOAKIIOUCHHUS] aKYCTHUYECKUX
Moxaysei. KoHTpousib 11eJI0OCTHOCTH JIMHUM OTOBEIICHUS] U UCIPAaBHOCTH caMux AM
OCYIIECTBJISICTCS. TPU HUCIOJIB30BAHUU CXEM MOJKIIOYEHHS C 3aJIeCTBOBAHHBIMU

Bxojamu KoHTposst O1-015 . Tunuuxeie mpuMepsl cXeM MOAKIIoYeHns AM — cM. 1.
6.1,6.2.
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4. IloaroroBKa K padorte

4.1. 3aeodckue ycmaHoeku BPO

BPO nocraBisieTcst B CIEAYIOMEM COCTOSHUU:
AKKYMYJSITOP OTKJIIOUYEH;
ITepembruku XT4, XT3, XT2 He ycTaHOBIICHBI;
ITepembiuka XT1 ycranoBiena B nosnoxenue ' MUKP";
OnogenieHre Ha BCEX BBIXO/IaX BKIIIOUAETCA 0€3 3a1CPiKKH;
B namsatu BPO conepxutcs 3 cooOuieHus:
1) "Buumanwe! B 3manmm moxap. IIpockba MOKMHYTH 3JaHUE 4Yepes3
OJIM KaNIINKI BBIXOT"
2) "Buumanwue! B 3manum noxap. I[Ipockba MOKMHYTH 3aHHE Yepe3 3amacHON
BBIXO"
3) "IlpoBepka GyHKIIMOHUPOBAHHS CHCTEMBI OTIOBEIIICHUS "

st pabotel ¢ BPO Heo0X0MMO MOAKIIOYUTE K HEMY aKKyMYJISITOp COOMrOas
nossipHocTh  (kinemma  "+AKK" mogkimrouaercs K o MOJOKUTETBHOMY — BBIBOTY
akkymyssTopa, kiemma "OOm" — k orpunareiabHomy). lloakiroueHue ceTeBoro
MUTaHUS Ha ATare MPOrpaMMHUPOBAHUSI HEOOXOUMBIM HE SIBIISIETCSI.

4.2. lMpoepammuposaHue BPO 6e3 ucnonb3oeaHus MK

bes wucnonb3oBanus IIK BPO mno3BoiseT cTuparh COOOILIEHUS, 3aMKMChIBATH
COOOILIEHUSI C BCTPOEHHOT0O MHUKpPO(OHAa WIM JIMHEHHOTO BXOJa, a TaKkKe
YCTaHAaBJIMBATH 3aJ€PKKY OIOBEIICHUS.

[Tpu nporpammupoBanuu 0e3 ucnonb3zoBanus [1K nepembruka XT2 ("PROG") Ha
mate BPO nommkHa OBITH yCTaHOBJICHA.

Crupanue coo01IeHUii.

1) TlocnegoBaTeNbHBIMUA HaXXaTUSMU KHONKH "Pexxum" JOOUTHCS TOro, YTOOBI
3aropesics CBETOAMOJ, COOTBETCTBYIOLIMK HOMeEpy cThpaeMoro coobmenus 1"
(xpacHbIif) — 1-e cooOmienue, "2" (kenThIii) — 2-¢ coobmenue, u T.1. L[BeT cBeueHwmsI
cBeToanoAa "3anepkka’ He UMEeeT 3HAaUYCHMUSL.

2) KpatkoBpemenHo (He ©Oojee OAHOW CEKyHABI) HaKaTh Ha KHOIKY
"Vopasnenue". Ilocine 3Toro cBeToaMo HA4HET MHTraTh. B mporecce cTupaHwus
COOOIIIEHHUSI CBETOAMOJ MPOJOJDKACT MHIaTh, M HAYMHACT TOPETh ITOCTOSHHO IIO
3aBEPIICHUN CTUPAHUS.

3anuch COOOIEHMH.

1) VcranoButh nepembiuky XT1 B HyxkHOe mosioxxenue ("MHHEHHBIA BXOa" WK
"Muxpodon").

2) TlocnemoBaTEIbHBIME Ha)XaTHSAMH KHOMKH "Pexum" HOOHTBCS TOTO, YTOOBI
3aropesicsi CBETOAMO]I COOTBETCTBYIOIIUNA HOMEPY 3amucbiBaeMoro cooOmenus "1"
(kpacHsbIit) — 1-e coobmieHue, "2" (kenTeii) — 2-e coobuieHue, u T.4. [[BeT cBeueHus
cBeToaMoAa "3aepkKa’ He UMEeeT 3HAUYCHMUS.
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3) Haxarp u ynepxuBarh KHONKY '"YmpasieHue" (au00 3aMKHYTH BXOJ
"VhpasieHue" Ha 3eMio, T.e. ¢ kKiemmod "OOmr"). 3amuch HAaYyHETCS IMOCTe
3BYKOBOTO CUTHAJIa BCTPOEHHOTO 3yMMeEpa.

4) C paccrosaus 10-20 cMm oT MUKpO(OHA TPOUZHECTH COOOIIeHUE (SCITU 3aIUCh
BEJIETCS CO BCTPOCHHOrO0 MHUKpO(doHa) MO0 MOJaTh COOTBETCTBYIOIIMI CUTHAN Ha
JIMHEWHBINA BXOJ (€CIIU 3aIKMCh BEJCTCS C JIMHESHHOTO BXOJ1a).

5) 3anmchk mpekpamaeTcs MNPU  OTIHYCKAHWU KHOMKHM YmpamieHue" wWiH
aBTOMATHUYECKHU N0 UCT€UEHUH 32 CEKYH/l ITOCII€ Hayala 3alucCH.

6) Cpa3sy mocne 3amucu COOOIIEHHE aBTOMATHYECKH BOCHPOHM3BOIUTCS dYepe3
BCTPOCHHBI 3ymMmep. BocnpousBeneHne MOXHO NPEKpPaTUTh, HaXKaB KHOIKY
"Vopasnenue" wunu "Pexum". Ecam kadecTBO 3amuMcu  COOOIICHUS OKa)XeTcs
HEYI0BJIETBOPUTEIIbHBIM, €0 3alUCh MOXHO MOBTOPUThH aHAJIOTMYHBIM CITOCOOOM.

3anuch B HeCKOJIbKO BPO uIeHTHYHOr0 cCO00IIeHUs
Jng onHOBpeMEHHOM 3amucu B HeECcKoibko bBPO 0gHOrO HIEHTUYHOTO
COOOIICHUS Yepe3 JIMHEWHBIN BX0J (Hampumep, JJisi 00eCredeHus UX CUHXPOHHOIO
BOCITPOU3BE/ICHUS B 00111l 30HE OMOBEIICHHS HEOOXO0IUMO:
1) IMoaroroBuTh K 3amucu Kaxapiii BPO:
—ycranoButh nepembiuky XT2 "PROG", mepembruky XT1 ycraHoBUTH B
nonoxkenue "JIMH. BX.";
—BbIOpaTh B KaxaoM bPO sueiiky mamsitu (1-4), B KoTopoil Oyner
MIPOMCXOAUTH HOBAS 3aIKCh.
2) O0wvenunuth BPO B 01HY cuctemy:
— coenuanuTth Bce BPO no kiriemmam "OBII" u "Ynpasnenue™,
— K Bxoay "'Ympasienue" m "OONI" MOAKIIOYUTH KHOIKY (€€ pOJb MOXKET
TaK)Ke UrpaTh KHOMKA ''Yrpasienue" Ha moooM u3z bPO);
— MNOJAKJIIOUYUTH K JTMHEMHOMY BX0y Kaxkj1oro bPO uCTOYHUK 3amuchIBA€MOro
COOOIIIEHNS;
3) 3aMKHYTh BHEIIHIOK KHOIKY WJIH JIeP)KaTh HAXKATOW KHOMKY "YmpaBieHue"
Ha mo6oM BPO. [locne mosiBnenns 3ByKOBOTO CUTHAJA MOJATh HA JTUHEHHBIC BXOJbI
3aMMChIBAEMOE COOOIIEHNE.
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HporpaManOBaHHe BPEMECHHU 32JICPKKH BKIIOYCHHUSA OIMMOBCILICHUA

BPO mno3Bossier obOecrneunTh 3alep>KKy OMOBEIIeHHUS Ha AM TNOAKIIOUEHHBIX K
BbIxoj1aM "AMS-AM16" no otHomeHuo K Beixoaam "AM1-AM4" (Beixoasl "AM1-
AMA4" Bcerma BKIIOYAIOTCS 0€3 3aJepKKh). OTO MOXKET OBITh HE0O0XOIUMO,
HaIlpuMep, eciu TpeOyeTcs B IMEPBYI O4Yepe/lb OMOBECTUTh INEpPCOHAN 37aHus, a
JUIIb TIOTOM TIOCeTUTedaeH (C TeMm, 4YTOOBl MEPCOHAN yCHed TMOATOTOBUTHCS K
opraHu3aluy 3BaKkyanuu). [locnenoBarenbHOCTh IEUCTBUI MPU TPOrPAMMHUPOBAHUH
3a/ICP>KKU CIEAYIOIas:

1) Haxarmem kHOmkm "PexkumM''  MOOWTBCS  BKJIFOYCHHS  HEOOXOIUMOM
koMmOunHaruu wunaukaropoB "K1" — "K4" u "3agepxkka"' B COOTBETCTBHM C
HEOOXOIMMOM 3aJEPKKOM COTJIACHO CIEAyIolIel Ta0IuIe:

Taoauna 8 HporpaManOBa}me BPEMEHHU 3a/ICPKKU BRIIIOYCHUS OIIOBECIICHUSA.

ST, CocTosiHNe CBEeTOIHO10B
’ " 2" "3 "4 | "3anepxkka’’
0 + — — —
3) — + — — ["oput
10 — — + - 3€JICHBIM
25 — — — +
35 + — — -
70 — + — — T'opur
90 — — + — JKEITBIM
130 — — _ +

AL

[Ipumeuanue. "+" B Tabiuie O3HAYAET, YTO CBETOAMO]l TOPUT, — HE TopuT.
Cnenyer y4dumThIBaTh, YTO TI0 MCTEUEHHWU YKA3aHHOTO B TaOJHIIE BPEMEHH,
onoBelieHue no auHusM "AMS-AMI16" HayHeTCs TOJIBKO C HA4YaJIOM OYEPEIHOIO
MOBTOPEHUs cooOMIeHus (T.e. (PaKTUUECKH 3aJepiKKa MOXKET COCTABIISITH BEJIMUUHY
HECKOJILKO OOJIBIIYI0, YeM YKa3aHO B TaOJIHIIE).

2) Jlnsg 3anmoMuHaHWs 3HAYCHHs 3aJCP)KKM HakKaTh M YICPKHMBATh KHOIKY
"PexuM" 10 MOSABIEHUS 3ByKOBOT'O CUTHAJIA.
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4.3. lNMpoepammuposaHue BPO c ucnonb3oeaHuem K unu Y3PC.

BPO mnoaxmouaercs k COM-mopty IIK mocpencTtBoM mpsiMOro MOAEMHOTO
kabens. B cmyugae ecnu IIK we mmeer COM-mopra, HOMycTHMO HCIIOJIB30BATh
nepexoaunk USB/COM.

[IporpammupoBanne BPO ¢ wucnonszoBanuem IIK, ocymiecTBisiercs ¢
ucnojib3oBanueM mporpamMmbl "OrpheyRLIb". C momompio JaHHON TporpaMMmbI
MOKHO 3allMChIBaTh pEYeBbIC COOOIMICHHS B TMaMmsITh PEUEBHIX OIMOBEIIATENeH,
BeimyckaeMbix 3A0 "Apryc-Crnekrp" (B T.4. 1 B "BPO Opdeit” ucn.2).

B komruiekTe ¢ mporpaMMoi OCTaBIISIFOTCS TTOJIPOOHBIE CIIPaBOYHBIE MaTEpPUAIbI
B aniekTpoHHOM BHje ((aitn "OrpheyRLib Help" B kaTanore ycTaHOBKH POrpaMMmbl,
ABTOMATHYECKHU BBI3bIBAETCA 110 HAKATHIO KHOMKH ''BBI30B CHPABKU").

[Ipumeuanue: mnsa pabotel ¢ "BPO Opdeii" ucn.2 HeoOX0AMMO HCIOJIb30BAThH
nporpammy "OrpheyRLib" Bepcuu He Hike 1.12.

OcHoBHBIE (YHKIIHOHAILHBIE BO3MOXHOCTH ITporpammbl 'OrpheyRLib":

e 3amuck c¢ [IK B BPO peueBbix cooOuieHnii 3anmucaHHbIX B (dopmare "wav'.
[Tapametpsl (aiina wav: 6e3 cxxarust (PCM), mono, 8 6ut, 16 xl11.

e 3amuce ¢ IIK B BPO wu cuuteiBanue u3 BPO B IIK (aiinoB B
cnenuanu3upoBanHoM (opmate "mes". Bo3MoxkHOCTh "cTHpaHusa" cooOleHud u3
namstu bPO.

e KoHcTpyupoBanue cooOmeHuit B Qopmare "MeS" u3 OTAENbHBIX (pa3s,
cojiepkaiuxcs B 0ase, mocTaBsieMoi BMecTe ¢ mporpaMMoid. basza npeacraBieHa Ha
PYCCKOM U aHTJIMHCKOM $3bIKaX, €cTh (DyHKUMS "myOnupoBaHuA" HA aHTIIMKACKOM
a3plke (Mpu  AyONMPOBAHUM B OAHOM COOOLIEHUM OYAET COAEpKaThCs Kak
COOOILIEHUE HAa PYCCKOM $I3bIKE, TaK M UJIEHTUYHOE COOOIEHNE HAa aHTJINHCKOM).

e Bo3MOXHOCTH 03By4MBaHUS COO0OIIeHUN coxpaHeHHbIX B mamsatu [IK (c
nmomMonipio auHaMukoB [IK), a Takke 3ammcaHHbIX B mamsaTh bPO (¢ momorisro
MOJIKJIFOUEHHBIX aKyCTUYECKUX MOAYJIEH).

Hauunas ¢ Bepcun 2.0 nporpamma "OrpheyRLib" umeer Takke JOMOJHUTEIIbHBIC
BO3MOKHOCTH TI0 KOH(puUrypupoBanuto yctpoictsa "BPO Opdeit ucn.2", takue kak
YCTAaHOBKA 3aJE€P>KKH OIOBEIIECHUS, OIPAaHUYEHUE BPEMEHH pabOThl OMOBEIICHMUS,
OTKJIFOYEHUE KOHTPOJISI HEMCHOJIb3YEMbIX BXOJOB KOHTPOJS aKyCTHUYECKUX MOJYJIEeH
(O1-015) nnu BxonoB 3amycka omnoBeuieHus (K1-K4), uamenenue pexxuma padoTh
3yMMepa.
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5. lHopsamok padoThbl M cXeMbI COeTUHEHUIT

5.1. O6buwue ykazaHusi no pabome ¢ cucmemou
[Tocne mporpammupoBanus BPO cornmacHo myHkTy 4 (MOArOTOBKa K padoTe)
CICOYCT:

1) BeiOpate mecto s yctaHoBkM BPO, Mo BO3MOXHOCTH OJIM3KOE K 30HE
OTIOBEILICHHUS, W 3alMIIEHHOE OT BO3JCHCTBUA aTMOC(HEPHBIX OCAIKOB M MPOUYUX
HEONMAronmpusITHBIX ~ BO3ACUCTBUNA  (HEAOMYyCTUMO  BBICOKAs  HMJIM  HHU3Kas
TEeMIIepaTypa, BO3JIEHCTBHE arpeCCUBHBIX CPE U T.I1.).

2) Hoxnkmrounts Kk BPO cereBoe muTaHve M akKyMyJATOp, a TaK)K€ BHEIIHHE
LEMU — B 3aBUCUMOCTH OT MPEIIOJIAraéMoro BapUaHTa MCIOJb30BAHUS CHCTEMBI
310 MOXeT ObITh IITTKII, ncTouHMK TpaHCHALUNMU, BHEIIHUNA YCUJIMTENb CUTHANIA U
T.1., CM. Harpumep 1. 5.2-5.4.

3) Ioaxmrounth (cM. m. 6.1, 6.2) U 3aKpenuTh aKyCTHYSCKHUE MOAYJIH (CM.
NaMsATKy 1O YCTaHOBKE aKyCTUYECKHMX MOAYJeH M3 UX  KOMILJIEKTa
PUHA]JICKHOCTEN).

4) 3adukcupoBatb BPO Ha cTeHe myTeM BBHHYMBAHUS JBYX IIypYIOB
(pasmeTka a1 KperuieHWsl TpUBEACHAa B mpwiokeHud "A"), "3amenkHyTs"
kpbiky bPO Ha ocHOBaHUU U 3aKpPENUTh €€ BUHTAMH.

5) VYnmocroBepuThCsi B OTCYTCTBUM HeucnpaBHOcTed: uHaukatop "llutanue"
JOJKEH TOPETh HEMPEPBIBHO 3€JEHBIM I[BETOM, APYIHME€ MHAMKATOPHI HE JTOJKHBI
rOpEeTh WIM MUIaTh, BCTPOCHHBIN 3yMMEp HE J0JDKEH U3aBaTh 3BYKOB.

Cnegyer y4yuThIBaTh, YTO HMCHOPABHOCTb JIMHUN OINOBEIICHUS W COCTOSIHHE
AKKyMYJISITOpa HE KOHTPOJIMPYIOTCS HEITPEPBIBHO (CM. TadmuIry 9).

Ta6auua 9. Ilepuoabl TecTHPOBAHNS BXO10B/BbIX010B.

Kontpoaupyembie nenu Ilepuogu4YHOCTH TECTHPOBAHUS
Bxonap! ynpasnenus "K1"-"K4"
(nepembruka XT3 He yCTaHOBJIEHA) HETPEPHIBHO
JIunus cBsizu ¢ AUB-O
(nepembruka XT3 ycTtaHOBIIEHA) HETPEPHIBHO
Hanuuue cereBoro nutanus HEMPEPHIBHO
CocTosiHME TaTYhKa BCKPBITHS HEMPEPHIBHO
CocTosiHHE BCTPOECHHOT'0 aKKYMYJISITOpa Il pazB30c¢C
Breixons! onosemenus "AM1-AM16" 1 pazB 60 C

6) YOemauTbes, 4YTO cHCTeMa pabOTaeT COTJIaCHO MPEANoaracMoi JIOIHKe
pabotel: Hampumep, cbiMutupoBaTh nokap Ha IIIIKII m ybenutbest uro BPO,
MOAKIIIOUECHHBIN K peneitHomy Bbixony [IIIKII, mepexonut B pe:kuM ONMOBEIICHUS;
CBIMUTHPOBATh OOPBIB MJIM KOPOTKOE 3aMbIKAHUE BXOJAA YHPABICHUS WM JUHUU
OmnoBelleHnss U yoenutbes, uro BPO MHAMLMpYET HEUCHIPaBHOCTh BXOAA WM
BBIX0/1a C MIOMOIIBIO CBETOAMOAHON MHANKALIMY U BCTPOEHHOTO 3yMMeEDA.
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5.2. lModknrovyeHue BPO k peneliHbim ebixoldam [lTKIT
BPO «Opden»
BN L BH
—J( S1 2
1 A~ 3| Aapus
] s3 | = o : 4 O6uy
S4 x Te) <
” v 1| Kl
g = N 2 K2
N 3 K3
4 K4
S1-S4 — HP koHTtakThl (MUH «Moxap») MK

Pucynok 4. Iloakawdyenune BPO k peseiiHbIM BbIX01aM

Jns 3amycka onosemenus ot KOHTakToB peine [IIKII, cnexyer momcoenmHuTh
ko Bxomam "K1"-"K4" nuaun, Bemymme Kk KoHTakTaM peiie S1-S4, u moakiIounTh
K HUM pe3ucTtopsl 2.4 kKOM u 5.6 KOM B COOTBETCTBUHU C PUCYHKOM 4. B kauectse
nepexmouareneii S1-S4 moryt ObITh TakKe HMCHOJIB30BAaHBI BBIXOJBI THUIIA
"TpaH3ucTopHbIi Ki1tou" win pesnerinblie Boixoasl [TTIKII.

3amyck 3amucaHHOro cooOmieHus (1—4) ocymecTBiIsSeTcss MpU 3aMbIKAHUU
KOHTakTOoB S1-S4. Jlns  mpekpallleHus  OMOBEIICHMs, KOHTAKT JIOJDKEH
pazomkHyThesa. Ecnu BPO HaxoauTcst B peskuMe OnoBelIeHus U TpeOyeTcs: HauaTh
BOCITPOU3BOJIUTH JPYTO€ COOOIIEHUE, TO HEOOXOIUMO PA30MKHYTh BCE KOHTAKTHI,
MOCJIC YETO 3aMKHYTh KOHTAaKT COOTBETCTBYIOIIMI HY)KHOMY HOMEPY COOOIIEHUSI.

[lenocTHOCT, ~ JIMHMM  3allyCKa  OIMOBEIICHUSI  KOHTPOJHUPYETCA MO
CONPOTHUBIICHUIO MEXJy cooTBeTcTByromen kiaemmont "K1"-"K4" u knemmoit
"OO0m" coryiacHo ciaeayroniel Tadauie:

Ta6auna 10. Cocrosinus BxooB ynpasJjenusi "K1'" — "K4".
ConporuB/jieHHe JHUHUU CBS3H Cocrosinue BxoaoB K1-K4
meHee 220 Om HENCITPABHOCTD (3ambikanue)
1—-2.8 kxOm OIIOBEIIEHWE
4 —7 xOm JIEXKYPHBIM (Hopma)
oonee 10 kOm HENCIIPABHOCTD (06pbIB)

Ecnau ovH WM HECKOIBKO U3 BXOJOB HE MCIOJIB3YETCS, CIAEAYET MOJIKIIOYUTh
Mexay cooTBercTBytomumMu kiemMmamu "K1"-"K4" u knemmoit "OO0u1" pesuctop
5.6 xOM, st TOro 4ToOBl YCTPONCTBO HE MHAMIIMPOBATIO HEUCIPABHOCTH BXOJIA
yIpaBJICHHS, MO0 MPOTPAMMHO OTKJIIOYUTH KOHTPOJIh COOTBETCTBYIOIIETO BXOJa
(cm.1m. 4.3).
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5.3. IMoodknroyeHue BPO k AUB—-0 (paboma c "Padyza-2A/4A").

[Tpu coBmectHoil padote ¢ ANB-O IIIKII "Pagyra—2A" wnu "Pagyra—4A",
OCYUIECTBIISIETCS aBTOMAaTUYECKOE YIIPABIECHUE OTOKAMU 3BaKyalliy BKIFOUEHHEM
OJTHOTO M3 YEThIpEX COOOLIEHUH C pa3IMYHBIMHU 3a/€PKKaMH, B 3aBUCUMOCTH OT
30HbI BO3HUKHOBEHHS OKapa.

Hnsa pa6otsl ¢ IIIKIT "Pagyra—2A/4A" B BPO mpenycMOTpeH crienuanbHbIi
PEXUM, I BKIFOUEHHUS KOTOPOTO HEOOXOJMMO YCTaHOBUTH mepeMbruky XT3.
Cxema moakiIrO4eHHs IOKa3aHa Ha pucyHke 5. IlogpoOnas wuHpopmauus 1o
pabote BPO c IIIIKII "Pagyra-2A" ("Panyra-4A'") npuBegeHa B X pyKOBOACTBaX
o skcruryatauuu Ha [TTTKII.

N AAKT BPO «Opden»
«Papyra—2A/4A» 1) BH
A 2
AVB-O 3| ABapusa
1] CJl- 4| O6u o
2 5,6K e}
3 —_ 11| Ki
n cn+ KH |3 — 12| K2 XT3
l 1l |2 L_+3]| K3
on |1 4| K4
cn

Pucynok 5 lloakiawuenue BPO k AUB-O.
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5.4. Paboma e pexxume mpaHC/siuuu pe4e8o20 cuzHasna

JIns BKIIFOUEHUWS] TPAHCISUMM CUTHAJA, MOCTYMAIOMIEr0 Ha JIMHEWHBIM BXOJ
BPO, HeobxonuMo 3aMKHYTh KOHTakThl "Ympasienue" u "O6m". Ecnu 10 3toro
OBLIIO BKJIIOYCHO OIOBEIICHHUE OJHUM H3 KOHTakToB 'K1"-"K4", ero Heodbxommmo
MIPEABAPUTEITHHO BBIKITIOYUTH.

Hcrounnk curdana tpaHcisimu (ammmryaa curaana 0.6—1.0 B) moakmouuTs
JUHEHMHOMY BXOJAY B COOTBETCTBUU C pUCYHKOM 6. JIjis TpaHCHSIUMU CHTHama ¢
JUHEWHOro BxojJa HeoOxoauMo 4ToObI mepeMbluka XT1 Ha mmate BPO Oblna B
nonoxxenuu "JIMH. BX".

s BPO «Opden»
0]
™~ 1| YnpasneHve MVIKP.
TINH.BX
T I ] e I
3| Bbix JlnH | XT1
K MCTOUHUKY 4 O6u; |-
curHana
TpaHCcnauun 5 Bx JluH

PI/IC)’HOK 6 IToaxaroyeHne HCTOYHUKA CUTHAJIA TPaHCIAIUH.

Ecnmu nmepembruka Haxomutcs B nonoxenun "MHUKP.", To Oyner
TpaHCIMPOBATHCA cooOIeHne co BcTpoeHHoro B bBPO mukpodona



Opden 21 n3 30

6. IoakiIr0YeHne aKyCTHYECKUX MOAYJIeH

6.1. O6uwue mpeboeaHusi.

KileMMBl BBIXOJIa YCHIIMTENS CrPYIIIHPOBAHBI HAa BOCBMH KOHTaKTHBIX
KooAkax X8 - X15, Ha kaxmoil mo nBe kieMMbl "AM" (aKTHBHBIH BBIXOM) U
onHoi kiemme "O" — BBICOKOOMHBIH BXOJ JUIsl KOHTPOJIS HCIPABHOCTU JIUHUU
omoBemieans  (JIO).  [lomyckaroTcs — pasdUYHBIC  CXEMBl  IOJKIIOYCHHS
aKyCTHYECKUX MOJYJIeH, HEKOTOPhIE M3 KOTOPHIX MPOMJUTIOCTPUPOBAHBI B 11.6.2.
[Tpu ucnob30BaHUYM TOM MIIM MHOM CXEMBI MTOAKIIOYEHUS TOJDKHBI OBITh MPUHSTHI
B pacyeT cleayromme GaKkToph:

1) Tockompky mpoBona, coemunsitomme BPO u AM, mMmeroT cCOOCTBEHHOE
COIPOTHUBJICHUE, YPOBEHb 3BYKOBOTO JABJICHUS, pa3BUBaeMblii AM, 3aBUCHUT OT
JUIMHBI U TUIOLIAJN CEYEHUS MPOBOJIOB, a TAKKE CXEMBbI MOAKIIOYeHUs. B Tabnuie
2 TIpUBEJICH TapaHTUPOBAHHBIN YPOBEHb 3BYKOBOI'O JIaBJICHUS MIPH IPEHEOPEKUMO
MaJIOM COINpPOTUBIIEHUU NpoBOAOB. OlieHKa ocialJeHHs, BHOCUMOTO 3a CYET
peanbHOrO CONPOTHBIICHUS TIPOBOJOB, a TAaKXE NPHUMEP pacdyera YPOBHS
3BYKOBOTI'O JIaBJICHUS IPUBEICHBI B 11.6.2 1 .

2) BPO wuMeeT BCTPOCHHYIO 3allIMTy OT IMEPETPY3KH YCHUIIMTENS 3BYKOBOU
4acTOThI, KOTOpas cpadaThIBaeT MPU CYMMAapHOM COMPOTUBIICHUU HATPY3KU MEHEE
2 OM (YTO COOTBETCTBYET CTAHAAPTHON CXEME MOJIKIIOYCHHUS 16 TMHAMUKOB TPU
MPEHEOPEIKUMO MAJIOM CONPOTUBIICHUN TIPOBOJIOB, CM. PUCYHOK 3).

CpabaTbiBaHM€e 3alUTHI MPOUCXOAUT B 2 3tamna: crnepBa bPO aBTomarnuecku
CHIKA€T TPOMKOCTh ONOBEUIEHUA. ECIM 3TO HE NPUBOAUT K HCYE3HOBEHUIO
neperpy3ku (Hampumep, B ciiydae K3), onopenienue npekpamaercs.

OO0111ee CONPOTUBIIEHUE HATPY3KH MOXKHO OMPEIETUTh C TOMOILBIO OMMETPA,
noakitoyas ero k kiemmaM AM1 u AM2 (T.x. AM1 BHYTpeHHE COEJUHEHa C
kiemmamMu AM3, AMS..., a AM2 — ¢ knemmamu AM4, AM6...).

3) BPO ompenensier Hanuuue HeucnpaBHOCTH Bbixona (K3, oOpwiB wim
BBIXOJ] JIMHAMUKA W3 CTPOs) MO PA3HOCTH COMPOTUBIICHUNU MEXIY KIeMMaMHu
"AM" u coorBercTBytOMIEH KiemMmon "O". Ecnu pa3HOCTh COMMPOTUBICHUNA MEXKIY
"AMI" u "Ol" u "AM2" u "Ol1" npesimaer 30%, To BPO wuHguumpyer
HeucHpaBHOCTh BhixoAa "1" wim "2" (Mpauuupyetcst 1-i BCOBIMIKON CBETOIMOJA
"HEHCHPaBHOCTh BbIXOJA'"), aHAJIOTMYHO €CJIM Pa3HOCTh COMPOTUBJICHUN MEXIY
"AM3" u "O3" u "AM4" u "O3" mnpessimaer 30%, TO UHIULMUPYETCS
HeucnpaBHOCTh Bbixona "3" wmm "4" (upgunupyercs 2-Ms BCHBIIIKAMH
CBETOIMO/a "HEMCITPAaBHOCTh BhIXOAa") U T.II.

KonnyectBo nMHAMUKOB, MapajuieibHO MojakiaodaeMbix B JIO He M0mKHO
ObITh OoJiee 3 (CM. PHCYHOK 8), Tak Kak B MPOTHBHOM CIIy4ae BBIXOJ U3 CTPOS
OJTHOTO U3 TMHAMUKOB HE IETEKTUPYETCSI.

Kpome Toro, HaknmaapiBaeTcsi OTpaHUYCHUE HA PAa3HUILy B JUIMHE TPOBOJIOB,
noakimouyaemMbix K "cocemnum" JIO. Ecnum pasHuila TpeBBIIAET HEKOTOPOE
3HadeHue (cM. 1. 6.2) To bBPO Oynet nHaUIIMpOBaTH HEUCIIPABHOCTH BBHIXO/IA.
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[IpoBeputh KOppeKTHOCTh noakioueHus AM k JIO MOXHO C NOMOIIBIO
OMMETpa, CpaBHMBAsI COMPOTHUBICHHUS MeEXay 'cocegHumu' kiaemmamu "AM" u
oO1uM 11 HUX BX0J1I0M KoHTpods "O" (mampumep, "AM1", "AM2" u "O1").

4) B ciyuae ecnu kKoIM4YeCcTBO 3aJeHCTBOBAHHBIX JMHUN OMOBEHICHUS
HEYETHOE (CM. PUCYHOK /), K HEHUCIIOJIb30BAaHHOMY Ha KOJOJKE BBIXOAY CJIEAYeT
NOJKIIOYUTH d3KBUBAIEHT AM — pesuctop 8.2 OM (BXOIUT B KOMIUIEKT
NPUHAIIICKHOCTEHN).

5) He nonyckaercs nogkmouenue AM ucn. 1 HEMoCpeACTBEHHO MEXIY
KiieMMamMu "AM", MOCKOJIBKY 3TO MOKET MPUBECTU K BBIXOAY €ro U3 CTPOs IO
npuuuHe neperpy3ku. [logoOHOe MOAKIIOUEHUE TOMYyCKaeTcsl TOJbKO it AM
HOMHHAJIBHOW MOIIIHOCTBIO HE MeHee SBT.

6) Kuemmbr "O",  COOTBETCTBYIOIIME  HEHCIOJIb3YEMBIM  JIMHUSM
OTIOBEIIEHHUS, JOMYCTUMO COSIMHUTH MEXTYy COO0M M MOIKIIOUYUTh K kiemme "O"
0001 UCTIOIB3yEMOI KOHTAKTHOM KOJIOAKHU (pUcCyHOK 7). KpoMe TOro, KOHTPOJIb
IIEJIOCTHOCTH HEUcnonb3yeMbpix JIO BO3MOXKHO OTKJIIOYUTH MPOTPAMMHO (CM.
n.4.3).

7) Knemmbr "AM" u "O" paccunTaHbl Ha MOAKIIOYCHHE IMPOBOIHHKOB

ceuergueM ot 0.35 no 1.5 MM-.
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6.2. lMpakmu4eckue npumepbl MNOOKITHOYEHUSI aKyCcCmu4eCcKux
modaynel
Mpumep 1.

BPO «Opden» | «—

AM1 1] AM1
01 2]

AM?2 |31 AM2

AM3 AM3
03 |12]

AM4 |3

® O oy

AM13 |1
013 o

AM14 |3

AM15 {1
015 |2
AM16 |3

Pucynoxk 7

Ha pucynke 7 mpeacTaBieH npuMep MOAKIIOYCHUS 3-X aKyCTHUYSCKUX MOJTYJICH.
Oco0eHHOCTSIMU JaHHOTO BapuaHTa MOAKIIOYEHUs sBJsieTcs: To, uTo AM1 u AM?2
PaCIIOJIOKEHBl B HEMOCPEACTBEHHOM OJIM30CTH, YTO TMO3BOJISIET HCMOJIb30BATh
TPEXMPOBOJAHONW Kabelnb C CpEeIHUM TMPOBOJAOM "HyneBoW/3emis" (Harpumep,
KIICOnr-FRLS 2x0.75).

Hcnonp3oBanne TPeXmpoBOAHOTO Kabess B JAaHHOM Ciydae Ielecoo0pa3Ho He
TOJIBKO C SKOHOMHUYECKOW TOYKH 3pPEHHUSl, HO U C TOYKU 3PEHUS YMEHBIICHUS
OTEeph MOIIMHOCTH B TpoBomax (cp. Tabmmubl 11 u 14). OcrnabneHue ypoBHS
3ByKOBOro JnaBiieHust miisg Bcex AM (AMI1, AM2 u AM3) npu naHHOU cxeme
MOJIKJTIOUEHUST TIpHBeeHo B TaOmuie 11 (B MpearmosoKeHHH YTO HMCIOJb3YeTCs
MeIHBIN TpoBoJ ceueHueM 0.75 MMZ)

3mech W Jajgee pacyeT Ocaa0JCHHUS, BHOCHMOTO IPOBOIHUKAMH,
MPOM3BOANTCS JUII MEJHOro mpoBoma cedenmeM 0.75 MM
(comportuBierne 1 M takoro mpoBoja cocrapiser 0.024 Om). s
BHumanme! | mpoBoaa C Apyroi Iiomanbpio cedeHus S "HKBUBaJCHTHas" IJWHA
Kabenst paccuuthiBaeTcss Kak L,,,=L*0.75/S. Hampumep, mis
Ka0ensa ¢ IUIOL[AJbI0 CEUEHUS S=1.5Mm° ">KkBUBajeHTHAA" JUTAHA
YMEHBIIIAeTCS BJIBOE.
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Taoauna 11 Ocaabdiaenue ypoBHs 3BYKOBOI0 1aBJjieHus1 npu oguom AM B JIO

I—l(M) APaM(IlB)
20 0.5
40 1
60 1.5
80 1.9
100 2.3

L, B Tabnuue Boiie o3HavyaeT paccrosue oT AM no BPO (paccrosiHue Mexmy
"mapueiMu" AM mpeanosiaraercs npeHeOpexuMo manbiMm), AP, — ocnabneHue,
BHOCHMOE 32 CUYET COMPOTHUBIICHHUS TPOBOIOB.

Cnenyer y4duThIBaTh, YTO €CIH JJIMHA MpoBoja coeauHstomero bPO ¢ AM3
cocTasiisieT 6onee 60 M, TO pa3HOCTh CYMMApHOT'O COMPOTUBJICHUS TpoBojia 1 AM
OTHOCUTEJIBHO 3KBUBaJIeHTa AM (pe3uctopa) coctaBut 6osee 30%, 4TO BBI3OBET
OIIMOOYHYI0 MHAUKAIMIO HeucnpaBHocTH JIO.

IIpumep npubnudicenno2o pacuema ypo8Hs 36YK08020 0AGNEHUSL:

JlomyctuMm, 1o cxeme, MOKa3aHHOW Ha PHCYHKE 7, MOJAKIIOYEeHO /1Ba AM Ha
pacctostaun 45M ot bPO, ceuenne kabdens — 0.5 Mm°. JIJTS TAKOTO CedeHHUs Kabelrs
"SKBUBaJIEHTHas" JJIMHA Kabens 1y pacyera mno Tadmuue 11 Oymer paBHa
L;,KB:(45M*0.75MM2/0.5MM2)=67.5M. Takum oOpa3om, ucxons u3 TaOmuiel 11,
ocnabjieHue BHOCHMOE 3a CUET CONPOTUBIIEHUS TPOBOAOB He mpeBbiliaeT 1.9 nb, u
C Yy4eTOM YpPOBHSI 3BYKOBOT'O JaBJICHHS TapaHTUPOBAHHOIO IMPH IPEHEOPEKUMO
MaJIOM COMPOTHBJICHUH MPOBOJOB (CM. TaONUIly 2), rapaHTUPOBAHHBIA YPOBEHb
3BYKOBOI'O JABJEHUS Ha paccTossHUM 1M oT omnoBemarenss Ha yactore 1 kI’
cocTaBisieT P,;=94-1.9=92.1 nba.
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IIpumep 2.

JIist  KaXIoro aKyCTHYeCKOro MOAYJS MOKHO HCIOJIb30BaTh OTIEIbHBIM
JIBYXIIPOBOAHBIN KaOenb (kak a1t AM11 u AMI12 Ha pucyHke 8), B 3TOM ciydae
aKyCTHYECKHE MOJyJIM He 00s3aTeqbHO pa3MelaTh B HENOCPEICTBEHHOU
OJIU30CTH.

Kpome Toro, nomyckaercss napajuiesibHOE€ MOAKIOYEHHE K JIMHUU ONOBEIIECHUS
IBYX WIH TpeX akycTuueckux monynei (AM1-AMI10 na pucynke 8). bonbiiee
KOJIMYECTBO  aKyCTHYECKMX MOAYJEH MOAKIOYaTh TakuM 00pa3oM  He
pEKOMEHIyeTcsl, T.K. MPU 3TOM HE TapaHTUPYETCSd KOHTPOJb HCIPaBHOCTH
kaxgaoro u3 AM. Kpome TOro, B 3TOM cily4ae 3HAYUTENBHO MAJAaE€T YPOBEHb
3BYKOBOro JaBieHuss AM (BBUAY YBEIWYEHUS MOUIIHOCTH, PACCEMBAEMOW Ha
MpoBOAax).

BPO «Opdemn» | iy 12, Lz,

AM1 |1 '¢(AM1 ¢[AM2 EAMB
01 |2

AM 2 31 ﬁ:AM4¢:AM5 [AM@
AM3 |1 ¢[AM7 ¢[AM8

O3 |2 A Lzl,' Lo \

AM4 3] f;[ AMO fr( AM10

AMS |1 AM11
05 2
AM6 13 AM12

Pucynok 8
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B oOmem cnoyuae ocnabimeHue  3BYKOBOTO  JIaBlieHHUsS  (BHOCHMOE
COMNPOTHUBJICHUEM TMPOBOJOB) Ha KKIOM M3 AM 3aBUCUT OT IJUHBI KaXKIOTO U3
OTpPE3KOB JIaHHOM W "cocelHel" JNUMHUM OMOBEIICHHUS, T.€. JJIsi TOYHOTO pacuera
YPOBHS 3BYKOBOT'O JaBJjeHUs Npu Tpex nuHamukax B JIO (M, COOTBETCTBEHHO, 3-X
B cocefHel) TpeOyercsi yder 3Tux 6-Tu BenmuuH. Kpome Toro, daxtuueckoe
3HAUYEHHUE YPOBHS 3BYKOBOI'O JIaBJICHHWS B TOW WJIM MHOM TOYKE MPOCTPAHCTBA
CUJIbHEE 3aBUCUT OT PACIOJIOKECHHSI W HarpaBieHUss AM OTHOCUTENbHO JaHHOU
TOYKH, Y€M OT OCJIa0JeHUs 3a CYET MOTEePh MOIIHOCTH B COEIUHUTEIBbHBIX
MIPOBOJIAX.

Huxe IMPHUBCIACH PACUYCT TOJIBKO 0cJ1a0JIeHUS TOJIBKO IJI1 IBYX CJIY4acCB:

1) Hnmuna xaxgoro u3 otrpe3koB JIO (ot BPO no 1-ro AM u mMexay AM)
OJIMHAKOBA, W paBHA JIs ABYX cocenHux JIO ("TunuunbIid" ciryydaid).

2) PaccrosHue wmexay AM nOpeHeOpekUMO Majo, IO CpPaBHEHHUIO C
paccrosanemM wmexay AM u BPO. Dto paccrosHHE OOWHAKOBO ISl JIBYX
"cocequux" JIO ("xymmmii" ciyyait).

BTopoii u3 ciyyaeB siBisieTcs "HaMXyIIIUM U3 BCEX BO3MOXHBIX" MPU 3aJaHHOMN
mmnae JIO B ToMm cMbicie, yTo ociabiieHne Ha KaxaoM AM He MOXKeT ObITh
OOJIBIIIE YEM B 3TOM Cly4ae, MPU YCJIOBHH, UTO cyMMapHas juynHa "coceneit” JIO
HE MPEBBIIIAECT CYMMAapHOU JUIMHBI fanHOM JIO.

Tab6auua 12 OciabjeHue ypoBHsI 3BYKOBOI0 JaBJjeHus npu 3-x AM B JIO

MakcumajbHO
Ocia0Js1eHue YPOBHS 3ByKOBOI'0 IaBJIEHUS NPH BO3MO>KHOE 0cJIa0JieHne
PABHOM paccTOSIHUM Mexay AM MPH 3a1AHHOM JJIMHE
JINHUM OTIOBEIICHUsA
JUuHa OTpe3koB |  AP,u= AP, = AP, ;= 05“;;;‘;3 AP,,=...
JIO APy (1B) | APyys (1) | APy (1) | “'Dr % 1. =AP,6(1B)
Li=L1z=Las=5u 0.7 12 T 2.1
12—L13—
L11=L12:L13:10M 1.3 2.3 2.8 tiizi?:go 3.8
L11=L12:L13:15M 1.8 3.2 4 ::Ezi?;v[:’o 5.2
Lun=L1,=L15=20m 2.3 41 51 | o 6.4

Jist Toro 4toObl mpu 3-X TOAKIIOYEHHBIX K JIO aKyCTHUEeCKHMX MOJYJISIX
TrapaHTUPOBAHHO  WMCKJIIOYUTH  BO3MOXKHOCTH  JIOKHOTO  JCTEKTUPOBAHUS
HEWCIIPAaBHOCTU JIMHWW OIOBEIIEHUS, PAa3HOCTh MEXKIYy CyYMMapHOW JJIMHOMN
"cocennux" JIO He momxHA MpeBbIIATh 15 M.
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Tab6auna 13 OcadJieHne YPOBHSI 3BYKOBOI'0 1aBJjeHus npu 2-x AM B JIO
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MakcuMaJbHO BO3MOKHOE
OciabsieHue ypoBHsi 3BYKOBOI'O 1aBJICHUSA .,
ocsialJieHue pH 3aJaHHOM
NPHU PABHOM PACCTOSTHUM Me:kay AM
JJINHE JJUHHH OIOBelIeHUs
JnuHa oTpe3koB AP 7= AP, 8= AP 7= ..
JI0 APaM9 (HB) APaMlO (I[E) HHHHa OTpE3koB 710 .. -ZAPaMlO (HE)
Lo1=Lop=10m 1 15 L21=20m, 1.9
L,,=0
Lo1=Ls»=20m 1.8 28 L21=40m, 3.4
L,,=0
Lo1=L2=30m 2.5 4 L1=60wm, 4.7
L22—0
Lo1=Lp=40m 3.1 5 L21=80wm, 5.9

Jlnst Toro 4toObl mpu 2-X MNOAKIOUEHHBIX K JIO aKycTHUYecKHX MOIYJIsX
rapaHTUPOBAHHO  HMCKJIIOYUTH  BO3MOXKHOCTH  JIOKHOTO  JI€TEKTUPOBAHUS
HEUCIIPABHOCTH JIMHWU OTOBEIICHUs, PA3HOCTh MEXAY CYMMapHOW JUTMHOU
"cocequux" JIO He MOJIKHA IPEBBIMIATH 25 M.

Tadoauua 14 Ocnabdaenne ypoBHs 3BYKOBOI0 1aBJjieHus1 npu ognom AM B JIO

Ls(m) APaw11= APay12 (aB)
20 1
40 1.9
60 2.7
80 3.5
100 4.1

Jlist Toro 4ToOBI TIpu OJHOM TOAKIoUeHHOM K JIO akycTthyeckoM Mojylie
rapaHTUPOBAHHO  HWCKJIIOYUTH  BO3MOXKHOCTh  JIO)KHOTO  JICTEKTUPOBAHMSI
HEUCIIPABHOCTH JIMHUU OIOBEIIEHUS, PAa3HOCTh MEXIYy CYMMapHOW THHOU
"cocequux" JIO He moimkHA mpeBbImaTh 60 M.

IIpumep npubnudicenrHo2o pacuema ypo8Hs 36YK08020 0ABNEHUSL:

OrneHnM ypoBeHb 3BYKOBOTro gaBieHus ait AM1, AM2 u AM3 (pucyHok 8)
MPU  PACCTOSHUM MEXAY KOMIOHEHTaMu cuctembl Li;=10Mm, L;1,=20M, L;33=10m.
[lycTh ceueHue kabens S=0.75MM%, T.e. L=L,. ITockonbKy aKyCTHYECKHE MOAYJIN
pacmpeniefieHbl MO0 JJIMHE Ka0ejass OTHOCUTENIbHO pPaBHOMEPHO, TO IS
NPUOJIMKEHHON OLEHKH YpOBHS OCIAa0JeHUsI Ha KaxaoM AM MOXKHO B34Th 3-10
CTPOKY JIeBOHM 4acTu Tabymibl 12 (T.K. cpenusas amuHa mMexay AM paBaa 15 m).
Torma ypoBeHb 3BYykOBOro namieHust 1t AM1, AM2 u AM3 MOXHO OLIEHUTh
COOTBETCTBEHHO KakK P,;1=94-1.8=92.2nba, p,;»=94-3.2=90.81ba, p.,3;=94-4=901ba.
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IIpumep 3.

Opden

Bo3MoskeH Takke BapUaHT MOAKIIOYEHUSI OJHOrO JTWHAMUKA (MJIM HECKOJbKHUX
napajuieNIbHO) HEIMOCPEJACTBEHHO K BhIxogaM "AM". B TakoMm chydae s
KOHTPOJISI IMHUU HEOOXOAMMO UCIOIB30BaTh OTIEIbHBIN MPOBOJ, MOIKIIOUEHHbBIN
KaK TIOKa3aHo Ha pucyHke 9.

BPO no

AML(1
Ol |2
AMZ 3

AM1

7L

[
—

KOHTPOI1b

AM13| 1
013
AM14]3

AM15| 1
015]2
AML16| 3

Pucynox 9

Buumanue!

IIpy wucCHoNp30BaHMM CXEMBbI IOJAKJIKOYEHHUS IIOKa3aHHOW Ha
pUCyHKEe 9, MOIIIHOCTD, MOABOAUMAS K aKyCTHYECKOMY MOJYJIIO B 4
paza OojbIlle MOIIHOCTH, TOABOAMMON TPU HCIOIH30BAHUH
CTaHJAPTHOM CXEMbl TMOJKIIOYeHUs (HaAmp., PHUCYHOK 3).
Hcnonp3oBaTh npu Takou cxeme ciuenyeT AM ¢ HOMUHaIbHOU
MOIITHOCTRIO He MeHee 5 Bt (AM wucm.l npousBojactBa Apryc-
CrekTp MCHoJb30BaTh HE CIEAYET, T.K. OH UMEET HOMHUHAJIBbHYIO
MOITHOCTH 3 BT).
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JlonoJiHuTe IbHAsA HH(pOpMaLUA

Kommnonentsl cucrembl (BPO u AM) Moryt TpaHCHOpPTHPOBATBCS BCEMU
BHUJIAMU TPAHCIIOPTA B KPBITHIX TPAHCIIOPTHBIX CPEJICTBAX U B TEPMETU3UPOBAHHBIX
OTCEKax caMoJeTa.

VYcioBus  TpaHCHOPTUPOBAHUS  JIOJDKHBI  COOTBETCTBOBATh  YCJIOBHSIM
xpanenus 5 mo 'OCT 15150-69.

CucTteMbl B yIaKOBKE BbIJICPKUBACT MPU TPAHCTIOPTUPOBAHUH:

- BO3/ICMCTBUE CHHYCOMJAQJIBbHBIX BHOpanuil B auana3oHe 4actorT ot 10 mo
55 't ¢ ammmutyaoit emenienus 0,35 mw;

- TeMIIepaTypy OoKpy»xaroiiero Bo3ayxa ot —50 ... +55 °C;

- OTHOCUTEJIBHYIO BIAXKHOCTh Bo3ayxa a0 95 % mpu temneparype 40 °C.

[locne TpaHCHOPTUPOBAaHUS TMpPU OTPULATEIBHBIX TEMIIEpaTypax WIH
IOBBIIICHHOM BIAXXHOCTH BO3/yXa CHCTEMa HEMOCPEACTBEHHO MEPE] yCTAHOBKOM
Ha JKCIUTyaTaluIo JOJDKHA OBITh BbIIEpkKaHa 0€3 YIMaKOBKH B TEUEHHUE HE MEHEe
24 4 B MOMEIIEHNN ¢ HOPMAJIbHBIMHU KJIUMAaTHIECKUMH YCIOBHSIMHU.

Crenens 3ammThl 000109k PO — IP30

YCTOMYMBOCTh K DJJEKTPOMarHuTHBIM nomexamM — YK2, VOI m YUI1 I
crenenu xxéctroctu (mo 'OCT P 50009-2000)

3amuTa 4ea0BeKa OT MOPAKEHUS ANEKTpUIeCKUM TOKOM — Kkiacc 0 mo ['OCT
12.2.007.0

Koncrpykiust  ynoBnerBopsier  TpeOoBanusim  6e3omacHoctu  ['OCT
12.2.007.0-85, TOCT P MBK 60065-2002 B aBapuifHOM pexuMe padOThl U TPH
HapyIICHUH TTPaBUJI SKCIUTyaTaIlluu

Cpennss HapaboTka Ha 0TKa3 - He MmeHee 60000 u
CpenHuii cpok cirykObl — HE MEHee 8 JieT

AJlpec mpeanpusiTUsI-U3roTOBUTES:

197342, Cankr-IlerepOypr, Cepnobomnbckasi, 1.65A,
3A0 «Apryc-CnekTpy.

ten./dakc: (812) 703-75-01, 703-75-05, ten.: 703-75-00.
E-mail: mail@argus-spectr.ru

WWW.argus-spectr.ru
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