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MTEPEYEHD [TPUHATHIX COKPAILLIEHUNA
AKDB — akkymyssiTopHas 6aTapes;

AVYIIC — aBromaTnyeckas yCTaHOBKA MOKapHON CUTHAIIA3ALUY;
BII — G610k nuTanus;

I'O — rpaxknanckast 000poHa;

BYM — 0510k yCUJIEHUSI MOIIHOCTH;

KKMU — KUIKOKpUCTAIUNIMYECKUN UHIIUKATOD;

MMII — MUKpPOCEKYHIHAsA UMITYJIbCHAS IIOMEXA;

BP3 — Onoxk pacuupenus 30H;

HP KoHTaKT — HOpPMAJIBHO PA30MKHYTBIA KOHTAKT;

H3 xoHTaKT — HOpMaAJIBHO 3aMKHYTbIE KOHTAKT;

HMUII- HaHOCEKYHIHAsl UMITYJILCHAS TIOMEXA;

OC — onepanroHHas CUCTEMA;

IIAY — nyJapT IMCTaHLIMOHHOIO YIPABJICHHUS;

IIIKII — npuGop nprueMHO-KOHTPOIBHBIN MOKAPHBIA;
IITY — noxxapHbIil NpuOOp yIpaBICHHUS;

CKY/l — cuctema KOHTPOJISI M YIIPaBJICHUS JOCTYIIOM;
COYI — cucrema ONoOBELICHNS U YIIPABIECHUS dBAKyallUEH;

LBY — neHTpajibHbIi OJOK YIPABICHHUS.



Hacrosimee pykOBOACTBO IO JKCIUTyaTallid, HMEHYEMOE€ B JaJbHEHIIEM
PYKOBOOCMEO, TPEICTABISIET COOOW €IMHBIM JOKYMEHT, COJEpKalIUi TEXHUYECKOE
ONMCaHUE U CBENIEHUs, HEOOXOAUMBIE JJIs IPABUIIBHOTO MCIIOIb30BaHMs 110 HA3HAYECHUIO
nyiabTa JucTaHuuoHHoro ympasiaeHuss (IIJ1Y), ero TtexHudeckoro oOcCIyXUBaHUS,
TEKYIIETO PEMOHTA, TPAHCIIOPTUPOBAHUS U XPAHEHUS, & TAK)KE OLICHKH €r0 TEXHUYECKOTO
COCTOSIHUSI U HEOOXOAMMOCTH PEMOHTA. PYKOBOJACTBO MNpEIHA3HAYEHO IJIs1 U3YYEHHS
npuHOuna aevicteus myasta [I1Y u ero skcruryatanuu.

[Tyner auctanumonHoro ynpasienus (IIIY) B mampHelneM TEKCTE HACTOSLIETO
PYKOBOZICTBa 0003HauUaeTcs Kak "ycmpoticmeo".

BHMMAHHUE:

1. Tlpu oskcrutyatauud ycmpoticmeéa HEOOXOJUMO YUUTHIBATh — CIIEAYIOIIUE
MOTEHIUAIBHO OMACHBIE JIS 5KU3HU U 3J0POBbS YEIOBEKA BO3ACHCTBUS:

- BeIcokoe HanpsikeHue 220B 50 't BHyTpY COCTaBHBIX YacTel KOMNIEKCA,;

- BbIpaOaTbiBaeMO€ Ha JMHEHHBIX BhIXoAax OsiokoB [[BY-160/2, BYM-160/4 u
bYM-320/4 nanpsixenne 100 B 3ByKOBBIX 4acTOT.

2. K MOHTaxy U MyCKOHaJIaJ04YHbIM padoTam ycmpoiuicmea NONMyCKAlTCs JIHIa He
Mosioke 18 jet, mpouienmme MEIUIMHCKUNA OCMOTP B COOTBETCTBUU C JEHCTBYIOLIUMU
npaBuiamMu, OOydeHHbIE 0€30MacHbIM METOAaM padOThl, MPOILIEIINE MPOBEPKY 3HAHUN
TpeOOBaHWl MO OE30MACHOCTU TpPyAd, UMEIOIIME TPYIIY MO 3JIEKTPOOE30NMacCHOCTH HE
Hwke Il 1 cooTBeTCTBYIONTYIO KBATU(UKAIIUIO COTIIACHO Tapr(HO-KBATU(DUKAIIMOHHOMY
copaBouHuKy. [lpu »skcmityaranuu ycmpoticmeéa HAOMKHBI COONMIOAATHCS TpeOOBaHUS
JNEUCTBYIOUIUX MPABWI U UHCTPYKIIMI MO OXpaHe TPyJa U TEXHUKE O€30MaCHOCTH.

3. Ycmpoiicmeo HEOOXOIMMO YCTaHABIMBATH B IMOMEIICHHUSIX, B KOTOPBIX
oOecreunBarOTCsl TPEOOBaHUSI K YCIOBUSIM JKCIUTyaTallu, MPUBEJICHHBIE B HACTOAIIEM
PYKOBOJICTBE.



1 OIIMCAHHUE N PABOTA
1.1 Ha3uauenue ycmpoiicmea

Yempoticmeo siBnsieTcsl MyAbTOM YNPABIIEHUS, C TOMOILIBIO KOTOPOTO peaau3yeTcs
JUCTAHIIMOHHAs TPAHCIALMA COOOIIEHWH, a TakKe AUCTAHIMOHHOE YIpPaBIICHUE
sBakyauuei B cucreme COYD.

Yempoiicmeo npenHasHadeHoO Jisi pabOThl B COCTABE CHUCTEMbBI aBTOMAaTUYECKOIO
pEYeBOro OMNOBEIICHUS M My3bIKadbHOU TpaHcisiuuun «PEYOPy COBMECTHO C
HEHTpaJbHBIM O10KOM yripaBieHus LIBY-160/2.

OCHOBHBIE BapHAHTBI IPUMEHEHUS YCIMPOUCTEA:

- NMCTAaHIMOHHAs TPAHCIALUS OOBSABIECHUI CO BCTPOEHHOTO MHUKpPO(OHA B OJHY,
HECKOJIBKO WJIM Cpa3y BO BCE BbIOpaHHbBIE 30HBI ONOBEIIEHUS B COCTABE CUCEMbL;

- JUCTAHIMOHHOE YIPaBJIEHUE IPOIECCOM HBaKyalluM Ipu cpadaTblBaHUU
aBTOMAaTHUYECKOT'0 OIOBEILECHNS;

- JUCTaHUMOHHBIM  KOHTPOJIb  COCTOSHHMS  OJOKOB  CHCTEMBbI  (HAJIAYUE
HEHUCNIPABHOCTEN B cucmeme).

Yempoticmeo nomxHO OBITh MOJKIIOYEHO MOCPEACTBOM HUGPPOBOM IIUHBI (CM.
pazzaen 1.4.2) k uentpasibHOMYy 010Ky ynpasieHust [IBY-160/2.

Ycempoticmeo obecrieunBaeT:

- CEJIEKIIMIO 30H OIMOBEIIECHUS U NEepeaady roJoCOBbIX COOOUIEHUI CO BCTPOEHHOTO
MuKpogoHa B 0510k ynpasienus LIbY-160/2;

- HEIPEPBIBHBIM KOHTPOJIb CBs3M ¢ O6s10koM [IBY-160/2;

- UHJIUKAITUIO COCTOSIHUS CLCeMbl;

- 3aIIUTY OT HECAHKIIMOHUPOBAHHOTO JIOCTYIa K YCTPOUCTBY (KO OJIOKHPOBKH);

- BO3MOXHOCTb IPOrpaMMUPOBAHUS 3allpeTa JOCTyIa K 30HaM ONOBEILEHUSI.

[Tutranue ycmpoticmeéa OCymeCTBIISICTCS OT LIEHTpalIbHOTO Osioka ynpasieHus L[bY-
160/2, Taxke ecTb BO3MOKHOCTh MCIOJIL30BAaTh BHEITHUN NCTOYHUK ITUTAHUS.

Yempoiicmeo dKCnmyaTupyeTcest Ipu HACTOJIbHOM pa3MeElISHUH.

YVempoiicmeo  cootBetcTByeT TpeOoBanusim ['OCT P 53325-2012 a  Ttakke
TpeboBanusiM «CBona mpasun CI13.13130.2009», nanee umenyembix I[lpaBunamu, npu
AKCIUTyaTallMi BHYTPHU 3aKPBITHIX OTAIUIMBAEMbBIX MTOMEIIEHUM B CJICIYIOIMIMNX YCIOBUSX:

- TEMIIEpaTypa BO3ayXa OT MUHYC 5 10 +45;

- BepXHee 3HAaYEHHUE OTHOCUTEJILHOW BIAXKHOCTH BO3/ayxa - He Oosiee 93 % nmpu +40
OC;

- BBICOTA HaJl YpOBHEM Mops - He 6oree 2500 m;

- coJiepKaHue MbUIA B BO3AyX€E MPH HATUYUHU MIPUTOYHON BEHTUIISIUU — HE Ooiee 1
MI/M;

- COAEpKaHUE KOPPO3HOHHO-AKTUBHBIX areHTOB COOTBETCTBYET YCJIOBHO-YHCTOMY
Ty arMocdeps o Tabmuie 8 TOCT 15150 (cepHucThIit ra3 He 6onee 20 Mr/m>-CyT.
(1e Gomee 0,025 Mr/m’); xopusl — Meree 0,3 MI/M>-CyT.);

- OTCYTCTBHUE BO3JCHCTBHS IIJICCHEBBIX U JIEPEBOpA3pYyIIAIONIUX IPHOOB, OAKTEPUIA,
HACEKOMBIX, YEPBEH U IPHI3YHOB;



1.2 TexHuuyeckHe XapaKTePUCTUKH
1.2.1 OO01mme XapaKTepuCTHKHU
Yempoticmeo nMeet cieayromnue TeXHUYECKUEe XapaKTePUCTUKU:

- YUCJIO KHOIOK CEJIEKIIAM 30H OMOBEIICHMS . « o o v v v v veee i ee e e eeanns 10;
- MAKCUMAaJIbHAS JATBbHOCTD BEIHOCA ITYJIBTA , M+ &« v v v vv e e eee e e n 1200;
- Iramna3oH pabouyux 4acToT ayauo Tpakta, [ .................. 200-4000;
- HaNpsHKEHUE BHEITHEr0 UCTOYHUKA MUTanus, B . ..... ... 12B-24 B, 0,3A;
-pasmepel Moyt (AxBxD),Mmm...................... 120 x 300 x 155;
- BEC MOYJIA 0€3 YIMAKOBKH, HE OOJIEE, KT . . . o\ v oot e ee e eeeeeann 0,25.

1.2.2 XapakTepHCTHKH 3JIEKTPOMATHUTHOM COBMECTUMOCTH

1.2.2.1 Yempoticmeo oOJtamaer YCTOMYHUBOCTBIO K BO31€HCTBUIO
ANEKTPOCTATUYECKUX PA3PSAOB CO CIECIYIOMUMH TapaMeTPaMu:

- IpU KOHTAaKTHOM paspsae +4 kB;

- IPU BO3AYIIHOM pa3psiae £8 kB.

Kpurepuit kauectBa pyHKIIMOHUpOBaHUs: B.

1.2.2.2 Vempoiicmeéo o6nanaer yCTOMYMBOCTBIO K BO3JCHCTBUIO HAHOCEKYHIHBIX
nMmnyabcHbIX Tomex (HUII) co cnenyrommmu napaMeTpaMu:

- 10,5 kB yactotoii 5 xI'u nipu Bo3nevictBun HUII Ha curHanbHbIE OPTHI, MOPTHI
yIpaBJICHHUS;

- 10,5 kB nipu Bo3nevicteun HUII Ha BXOAHBIE TOPTHI ANEKTPOITUTAHHUS.

Kpurepuit kauectBa pyHKIIMOHUpOBaHUs: B.

1.2.2.3 Vcmpoiicmeo o6namaer yCTOWYMBOCTBIO K BO3JEHCTBUIO JTUHAMUYECKHX
M3MEHEHUI HANPSIKEHUS DJIEKTPOIUTAHUS CO CICAYIOIIMMU MTapaMeTpaMH:

- MPOBaJIbl HAIPSHKEHUS, COOTBETCTBYIOIIUE CHIKEHUIO HAMPSIKEHUS HCTOYHHKA
nutanus Ha 30 % B Teuenue 10 mepruoaoB yactoThl nurtaromiei cetu (200 mc). Kpurtepuit
KauecTBa PYHKIIMOHUPOBAHUS YCMPOLUCMEAa BO BPEMS UCTIBITAHUI: A;

- IPEephIBaHUS HAMPSHKEHUS, COOTBETCTBYIOIINE CHIKCHUIO HAMPSHKEHUSI UCTOYHUKA
nutanus 0osiee yeM Ha 95 % B Teyenue 250 nmepuoaoB yacToThl mutaromieit cetu (5000
Mmc). Kputepuii kauecTBa GyHKIIMOHUPOBAHMS YCTPOMCTBA BO BPEMsI UCTIBITAHUMN: A;

- BbIOpoCHl HampspkeHus nutanus Ha 20 % B Teuenue 10 MepuoOmOB YACTOTHI
nutatome cetu (200 mc). Kpurtepuit kauecTBa yHKIIMOHUPOBAHUS ycmpoticmea: A.

1.2.2.4 VYcrpoiicTBo 00s1alaeT YCTOMYMBOCTHIO K BO3ACHCTBUIO MHUKPOCEKYHIHBIX
uMIyibcHbIX Tomex (MUII) 60mbI110i SHEPTUH CO CIEIYIONTUMU TTapaMETPAMH:

- JUIs Lenedl MNHUTaHusl B PEXKUME «IIPOBOJA-MPOBOJ» 3HAYEHUE MMITYJIbCa
Hanpspokeauss MUIL: +1 kB, B pexxume «1mpoBoa-3eMiish» 3HAUEHUE UMITYJIbCa HAMPSHKEHUS
MMUII: £2 kB.

Kpurepuit kauecTBa GyHKIIMOHUPOBAHUS ycmpouicmea: A.



1.2.3 XapakTtepucTuku 0€30MaCHOCTH

1.2.3.1 ConpoTuBieHHE MEXKIY 3aKHUMOM 3AIMUTHOTO 3a3€MJICHUS U KaXKIOU
JOCTYIIHOM NPUKOCHOBEHUIO METANIMYECKOM YacTblO YCmpoucmed, KOTOpas MOMKET
0Ka3aThCs MOJI HampsbkeHueM, He npebimaet 0,1 Om

1.2.3.2 ConpoTuBI€HNE U30JSALNUN LENEN 3IEKTPONUTAHMS OT 3a3€MJIISIEMbIX 4acTeu
ycmpoticmsa - e menee 50 MOwm.

1.2.3.3 Dnextpuueckass M30SLUUS MEXKAY CETEBBIMU TOKOBEAYIIMMH LEMSIMU U
3a3eMJIIEMbIMH YaCTSIMU yCmpoLcmea BbIIEpKUBAaeT 0e3 mpoOos B TeuyeHUEe 1 MUHYTHI
UCIIBITATENIbHOE HAIPSDKEHUE IIEPEMEHHOI0 TOKa He MeHee 1,5 kB amrui.

1.2.3.4 VYpoBeHb aKyCTHYECKHX IIYMOB Ha pabdoyeM MecTe olepaTopa He
npesbimaer 25 1bA.

1.2.4 KoHCTPYKTHBHO-TEXHUYECKHE XapaKTEPHUCTUKH

1.2.4.1 TaGapuTHbIe pa3Mepbl (IJUMHA X BBICOTA X TIJIyOMHA) COCTaBHBIX YacTei
ycmpoticmea He nipebimarot 120 x 300 x 155.

1.2.4.2 Macca ycmpoucmesa He npesbimaet 0,25 Kr.

1.3 CocraB n3geaus 1 KOMILIEKT MOCTABKH
CocraB yctporictBa npuBesieH B Tabmnuue 1.1.

Tabanna 1.1
Ne . KosmnuectBo
HanMmeHoOBaHME COCTABHOM YACTH IIpumeuanue
nn T
1. | Ilynbt auctanunonHoro ynpasienus (I11Y-10) 1
Kabenb coennnutensHblii Mexay myastoM ITY-10
2. | u 6noxom LIBY-160/2 Tuna «Butas napa» co 1
mrekepamu RJ45.
3 «[TynpT quctanuonnoro yrpasiaeHus (ITAY-10)». 1 JlonyckaeTcst
) PYKOBOI[CTBO I10 OKCILTyaTalluu. 3JIEKTPOHHAs BEpCHUs
4 «[lynpT nucranuumonnoro ynpasiuenus (ITAY-10)». 1
| actiopr.
5. | YnakoBka KapTOHHas 1




1.4 YcrpoiicTBo 1 padoTta
1.4.1 IlpuHuun aedcTBUsI ycmpoiicmea

Yempoiicmeo npenHazHayeHO NIl pabOThl COBMECTHO C LIEHTPAJIbHBIM OJIOKOM
ynpaBieHuss LbY-160/2 cucrembl aBTOMAaTHYECKOIO PEYEBOrO OMOBELICHUS H
My3bIKalbHOU TpaHcasiuuu «PEYOP.

[Tpumep moaxmroueHus: ycmpoicmea K 1eHTpanbHoMy 650Ky LIBY-160/2 nmokazan
Ha Puc. 1.1. Yempoticmeo nogxmouaetcst k rHe3nam 1Y 1 u 2 neHTpaibHOTO MOIYJIs
nocpeAcTBOM MHU(PpoBoil muHbl (cM. pasaen 1.4.2). Hudposas mmua 1Y — muna
yOpaBleHUs, TMpeacTaBistomas co0oil AyrekcHeld  uHTEepdeiic Ttuma RS-485,
MIOCPEJICTBOM KOTOPOTO HEHTPaJIbHBIN OJIOK ynpasiger myiasTamu [IJ1Y u onpammBaeTr ux
COCTOSIHHE, a TaK K€ OCYLIECTBIISIET UX KOH(PUTypHUPOBaHUE.

[To koMaHgaM OT LEHTPAIBHOIO OJIOKA ycmpoticmeo NepeNacT KOMaH bl CEIEKIUN
30H, BKJIIOYEHUS] M OTKIIOYEHHUS MHUKPO(OHA, KOMaHJIbl COCTOSHHUS CHCTEMBI, a TaK e
U(PPOBOI MOTOK 3BYyKOBOI'O TPAKTa.

Ycempoiicmeo perynsipHO KOHTPOJIMPYET HMCHPABHOCTh OCHOBHBIX COOCTBEHHBIX
y3JI0B, a TaKke HaJm4yue cBsas3u ¢ 0aokom LIbY-160/2.

1o pe3ynpTaTaM aHaaM3a COCTOSIHUS CaMOTO YCHpOUCmEa A MOAKIIOYEHHBIX K HEMY
KOMMYHUKaIMi  (OpMHUpYETCsl MHTErpaibHbIi TNpu3HaK HeucnpaBHocTH ABAPUSA,
KOTOPBIN NIepeiaeTcsa HEHTPaIbHOMY OJIOKY, a TAKXKEe UHAUIUPYETCS Ha
nuieBou nanenu (cMm. mo3.2 Ha Puc.2.1).

1]

PesepBHoe nuTaHue
Mp. 10A

Buixoa

.

n3y

1

Ak6.

Heseph
nonspH. Hopwa
® ®

Bbix. pene “Cyxue KOHTakThi’ | Cs. Tabno

e YRS T\ R Fez Y\ Fe2 (Thrra Y Tadno )
(NI ’ 11

DooooOogod | |lodoo

Puc. 1.1. llpumep noakarouenusi ycmpoiicmea x 6;aoxy LIBY-160/2.

1.4.2 Toakaw4yenue k 6a0ky LIBY-160/2

TunoBag cxema TMNOAKIIOYEHUS Ycmpoucmea TiokazaHa Ha Pwuc. 1.2, lns
MOJKIFOYCHUS K IIEHTPaIbHOMY OJIOKY B ycmpoticmee uMmeercs nndposas mmaa. Ha Puc.
1.2 mudpoBas muHa npeacTaBieHa pazbéMoM "Ympasinenue" ycmpoticmea (cM. 1103.1 Ha
Puc. 2.2) u pazsémom "IIAY 1" moxyns LIBY-160/2.

[Mudposas mmHa ympaBieHus MPEACTaBIIeT cOO0N MYIUIEKCHBIN HHTepdenc Tuma
RS-485.
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[udporas muHa pacmupenus BoinojHsercs kademem tuna UTP kareropun 5 (Cat
5E) ¢ ucnonb3oBaHueM 00KHUMHBIX pazbeMoB Tuna RJ-45.

Myssm ducmanyuoHHo20 ynpabrexus llpudop LbY-160/2
1449-10
Pasvem "NOY 1 (2)"
lens  |Kow, Kow| Lens
Y 1 /F 1 A
Z 2 J 2 B
Odwua | 3 /F 3| Odwud
+24B 4 J 4 +24B
Odwua | 5 /F 51 0Odwuu
+24B 6 —/ 6 +24B
B 7 /F 7 Z
A 8 — 8 Y

Puc. 1.2. TunoBasi cxema NoAKJIIOYEHUS] yCMPOiicmed.

1.4.3 B3aumopeiictBue ¢ 6j10xkom LIBY-160/2

[lenTpanbHbIA OJIOK B3aUMOJACHCTBYET C YCMpOUCmMEoM TO UIUHE YNPABIEHUS C
3aKpBITHIM POTOKOJIOM CBs3U. biiok [IBY-160/2 nmeeT aBe MIMHBI YIIPABICHHS MTyJIbTaMU
[IAY, npuuem mynbT, NoAKIOYeHHBIH B pazbeM "IIJIY 1" umeer Oosiee BBICOKUI
npuoputet. K oxnoli mmue ynpapinenus myinbramu [1Y MoxeT ObITh MOAKIIOYEHO
TOJBKO OJHO YCHPOUCMEO.

Kaxnprit u3 nynstoB [1J]Y MoxeT ObITh CKOHDUTYypUpPOBAH MHAUBUIYABHO, B [TIY
BO3MO>KHO 3aIIpOrpaMMHPOBATH:

- "JlocTynHble 30HBI" — 30HBI OMNOBEIICHUS CHUCTEMBI, B KOTOPBIE pa3pelIcHa
nepeaya rojJocoBbIX 00bABICHUN ¢ naHHOro nynbta [1J1Y;

- "Kon goctyna" — yeTbipex3HauHbli KOJ| pa30J0KkupoBKkH mynbTa [1J1Y.

[IporpammupoBanue nynsToB II/[Y ocymecTBisercs Tonpko uepe3 Bxox IIY 1.
Pexxum mnporpamMmupoBaHus MHAULUPYETCs wMuranueM wunHaukaropa «CBSA3b» Ha
knaBuarype I[11Y. [MogpoGHoe ommcanue mporpammupoBaHus myiasToB [IJIY cuctemsr
"PEUOP" paccmaTtpuBaercst B JOKyMEHTE [2].
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1.5 MapkupoBka

Kaxxnas coctaBHas 4acthb ycmpoucmea UMEET MAPKUPOBKY, COJIEPHKALLYIO:

- HAMMEHOBAHUE COCTAaBHOMW YacCTH;

- TOBapHBIN 3HAK NPEANPUATUSA-U3TOTOBUTEIIS;

- 3aBOJICKOM HOMEP, MPUCBOEHHBIA COCTABHOW YACTH ITPY U3TOTOBJICHUH;

- 3HaK COOTBETCTBUSI TpeOOBaHUSIM TEeXHUUECKUX periaMeHTOB TamMo0XKeHHOTO
CO103a.

1.6 ¥YnakoBka

Kareropusi ynakoBKM COCTaBHBIX YacTe€l ycmpoucmeéa COOTBETCTBYET KaTErOpUHU
KY-1 mo T'OCT 23170, npeaycMaTpuBarOIIyl0 3allATy OT MPSAMOIO MONaJaHus
aTMOC(EpHBIX OCAJKOB, OpBI3T BOABI M COJHEYHON yIbTpaHOJIETOBOM paauallnH,
NPOHUKAHUS TBUIM, Mecka U a’po3osiel. Bapuant 3amutel or kopposuu — B3-0 (6e3
CPElICTB Bp€MEHHOU MPOTUBOKOPPOo3uoHHOM 3amuThl) o ['OCT 9.014.

B kadecTBe Tapbl Il XpaHEHUS] U TPAHCHOPTHUPOBAHMS WCIIOIB3YIOTCS SIIIUKHU C
nepeBsiHHbIMU pydkaMu 110 I'OCT 5959 wiu I'OCT 2991 unu xapronHas ynakoBka. s
aMOpPTU3AIMU MIPOCTPAHCTBO MEXKIY CTEHKAMM, THOM W KPBIIIKON fIlIuKa (KOpOOKH) U
COCTABHOM YacCThIO yCmpoucmea 3al0JHAI0T 10 YIIOTHEHHS TO(PUPOBAHHBIM KAPTOHOM.
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2 HCIIOJIb3OBAHHUE I10 HASHAYEHHIO
2.1 DxcmiyaTanMOHHBbIE OTPAHMYCHUS

Bo n3bexxaHne HaHeCEeHUs Bpea KU3HU U 3J0POBBI0 OOCITYKMBAIOIIEr0 NEPCOHAIA,
a TaKXke BBIXOJA ycmpolcmea W3 CTPOs TPHU OSKCIUTyaTalldd HEOOXOIUMO CTpPOTO
cOOJII01aTh:

- IpaBWIbHOE TMOJKIIOUYEHHE COCTABHBIX YacTell ycmpoiicmeéa Ipyr K ApPYyry, K
BHEILIHEH anmnapaType U K CETH JJIEKTPOIUTAHUS;

- IpaBUJIbHOE 3a3€MJICHUE COCTaBHBIX YacTeH ycmpoiicmea,

- IOPSIIOK BKJIFOUEHUS U BBIKIIIOUEHUS YCMpOUCmaa.

2.2 OO0mme NPUHIUNBI KCTIOJIb30BAHUS YCMPOIICMEA

[lepen HayanoM OSKCIUTyaTalldd YCMpoucmea HEOOXOAUMO CKOH(MUTYpUPOBATH
(HacCTpoUTh) B  COOTBETCTBUM C  TpPEOOBAaHUSMHM  TPOEKTHOM  JTIOKYMEHTAIUU.
KondurypupoBanue ocyecTBisieTcst Kak Ha YPOBHE cucmemsl OTIOBEIIeHUs (00bABICHUE
HaJau4usl MyJbTa), TAK U Ha YPOBHE CaMOT0 ycmpoticmea (Koo oocmyna u 3anpem
docmyna k 3ouam). KondurypupoBanue mnynwpta IIJ[Y ocyiiecTBiasieTcs ¢ MOMOIIbIO
nentpanpHoro 6soka I[BY-160/2. IloapoOGHoe omnucanne KOH(PUTYPUPOBAHUS cuUcHmeMbl
npuBoauTca B [1] u [2].

2.2.1 [exypHblil pexxum padoThl ycmpoiicmea

JIEXXYPHBIN PEXUM yempoiicmea — 3T0 PeXUM OXHIAHHSA, B KOTOPOM OHO
OTCJIC’)KUBAET MOCTYIUICHUE KOMAaH] YIpaBJiIeHUsI OT IIEHTPAJIbLHOTO OJIOKA. JIEXXKYPHBIM
PEXHWM xapakrepusyercss MOHM>KEHHBIM 3HEPronoTpedieHueM, TaK Kak OOJIBIIMHCTBO
y3JI0B CHCTEMBbl HE HCHOJB3YIOTCS W HaxonsaTcs B "cosmem" cocrosHuu. Paborta
ycrpoiictea B JEXYPHOM PEXUWME wunaunupyercss NOACBETKOW JIOCTYNHBIX s
BBIOOpA 30H OTOBEIIECHUS.

Vempoticmeo Bxoaut B JJEXXYPHBIN PEXKVIM cpa3y 1ocie BKIIOUEHHS TTHTAHUS 1
YCTaHOBKH CBSI3U € LIEHTpaJibHbIM Os10koM LIBY-160/2.

B JE)KYPHOM PEXUME ycmpoticmeo npon3BOAUT NEPUOINYECKUN KOHTPOJIb U
TECTUPOBAHUE CIEAYIOIIMX Y3JIOB CHCTEMBI:

- KOHTPOJIb HAMPSYKEHUS] UICTOYHUKA MTUTAHUS;

- KOHTPOJIb HAJIMYUS CBA3U C LIEHTPAIBHBIM OJIOKOM.

B crnydae BO3HUKHOBEHHSI HEUCIPABHOCTH YCMPOUCMB0 BBHIPAOATHIBACT MPU3HAK
ABAPUS, xoTOphIii MHAULIMPYETCS HA NEpEAHEN MaHEeNIN U NEPEAacTCs B LEHTPAIbHbBIN
omok. Ilpocmorp mompoOHON  wHbOpMaMK O  XapakTepe  HEHCIPaBHOCTEH
OCYIIECTBISAETCS B IICHTPAILHOM OJIOKE KaK 3TO OIMUCaHO B [2].

2.2.2 Pexum 0JIOKHPOBKH

Ecnu B ycTpoiicTBe MCTIOIB3YETCS 3alUTa OT HECAHKIIMOHHUPOBAHHOTO JOCTYMa, TO
pexumoM oxunanus asisiercss PEXXUM BJIOKMPOBKHA. B PEXKMME BJIOKMPOBKU
HEBO3MOXHO OCYIIECTBJISITh CEJIEKIIMI0O 30H OIOBEIICHUS U TMepelladyy pPEeueBbIX
coobuienuii. Pabora yctpoiictea B PEXHUME BJIOKMPOBKU wunaumupyercs
OTCYTCTBHEM ITOJICBETKH JIOCTYITHBIX JIJIS1 BEIOOpA 30H OITOBEIICHUS.
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Haxonsce B PEXUMME BJIOKMPOBKHM ycTpolicTtBo, 0XHJaeT BBOAa Koja
J0CTyIa, KOJI BBOJUTCS C MOMOIIbIO HU(PPOBOI KIaBUATYpbl yCTpoicTBa. BBOA BepHOTro
KOJIa TIEPEKIIFOYAET YCTPOUCTBO B JIEXXYPHBIN PEXKUM paboThI.

VYerpoiictBo aBromatmuecku mnepeiiaer B PEXXUM BJIIOKMPOBKMU, ecnu He
KCMOJI30BAJIOCh B TeUeHUE nociieaHux 30 CEeKyH/I.

2.3 IloaroroBka ycmpoiicnea K UCNOJIb30BAHUIO
2.3.1 Mepbl 6€301aCHOCTH NPU MOATOTOBKE YCMPOIcmea

2.3.1.1. Bce cocTtaBHBIE 4YacTu ycmpoticmea IOJKHBI OBITh HAACKHO 3a3EMJICHBI
MyTEM MOAKIIOUCHHS 3a3€MIISIONIUX TIPOBOJIHMUKOB K COOTBETCTBYIOIIMM PE3b00BHIM
coenuHeHHsIM ¢ MapkupoBkoit o 'OCT 21130 Ha kopIrycax COCTaBHBIX YaCTEH.

2.3.1.2. Bce mnoakmroyeHHUss K COCTaBHBIM YacTAM ycmpolcmeéa HE00X0IUMO
IPOBOJNTH IPU OTKIKOYEHHOM BJIEKTPOIUTAHUH.

2.3.2 IlpaBuia u NOPSA0K OCMOTPA, NOATOTOBKH M NMPOBEPKH FOTOBHOCTH

ycmpoiicmea K MCnoJib30BaHUI0

2.3.2.1. IlepBUYHBI! BHENTHUN OCMOTpP COCTaBHBIX YACTEU ycmpoucmea TPOU3BOIAT
MOCJIE UX paclakoBbIBaHUsA. Ecnu mepes BCKPBHITUEM YIAKOBOK YCHIPOUCMBO XPAHUIOCH
MIPH OTPHUIATENBHBIX TEMIIEpPATypax, HEOOXOMMO TTPOBECTH BBIICPKKY COCTABHBIX YaCTEH
ycmpoticmeéa B TEUEHHE YEThIPEX YacOB B HOPMAJIBHBIX KIMMATHYECKHX YCJIOBHUSAX, a
3aTEM MIPOBECTU PACIaKOBLIBAHUE.

2.3.2.2. TIpoBepsIIOT KOMIUIEKTHOCTb YCMPOUCHEa B COOTBETCTBUU C IMOJIPA3AECIOM
1.3 HacTosIIero PyKOBOJICTBA.

2.3.2.3. IIpon3BoAAT BHEMIHUM OCMOTP COCTAaBHBIX YaCTEU YCMPOUCMEa, IPOBEPSIAL:

- COCTOSTHUE MapKUPOBKHU;

- COCTOSTHUE JIAKOKPACOYHOTO TTOKPBITHUS

- COCTOSTHUE KOMMYTAITMOHHBIX 3JIEMEHTOB U DJIEMEHTOB UH/IUKAIIHH;

- HaJu4#e, COCTOSTHUE M HAJIC)KHOCTh PE3b0OBBIX 3a3€MIISIFOIITUX COSAMHEHUM;

- COCTOSIHHUE€ M HAJEKHOCTh TMPUCOCIUHEHUS] PA3bEMOB, YCTAHOBJIECHHBIX Ha
KOpIycax.

2.3.2.4. YcranapmuBaroT BeikItouaTeab CETD 61oka 1IBY-160/2, o6ecnieunBarommii
M0/1auy JIEKTPONUTAHUS, B MIOJIO)KEHUE, COOTBETCTBYIOLIEE OTKIFOYEHHOMY COCTOSIHHIO.

2.3.2.5. TIpou3BoAsT YCTAaHOBKY ycmpoticméa Ha OOBEKTE MOTPEOUTENSI C y4eTOM
obecrnieueHus pabounx yCJIOBUH AKCIUTyaTaluu, W3JI0KEHHBIX B
nogpaszaene 1.

2.3.2.6. IIpousBoasT NOAKIIOUEHUE ycmpoticmaea K 1uHe ynpasienus (cm. Puc. 1.1,
Puc. 1.2).

[Tpu nmpokJagKe BHEMIHUX TETIEH UCTIONB3YIOT KaOen MoTpeOnuTes.

2.4 WHcnoJuab30BaHue ycmpoiicmea
2.4.1 Topsaaok aeiicTBUs 00CTYKMBAIOLIEr0 MEPCOHAIA
2.4.1.1 Mepsbl 0e30nacHOCTH NIPU padoTe C yCMpoucmeom

K pabotam, CBsA3aHHBIM C JKCIUTyaTallMed ycmpoicmea, NOMYCKAIOTCS JHIa He
MoJIoke 18 Jer, mpoleanme MeIUIMHCKUM OCMOTP B COOTBETCTBUU C JACHCTBYIOIIMMU
MpaBWJiaMH, OOy4eHHBbIE O€30MacHBIM METOJaM pabOThI, MPOIIEANINE MPOBEPKY 3HAHUU
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TpeOOBaHMIl MO OE30MACHOCTU TpPyAd, MUMEIOIIME TPYIITY MO 3JIEKTPOOE30MaCHOCTH HE
Huxe Il u cooTBeTCTBYIONIYI0 KBaIU(UKAIMIO COIVIACHO JIEUCTBYIOIIMM JOKYMEHTAM.
[Ipn sKkcrutyaTanuum ycmpoticmea JOJKHBI COOMIOAAThCs TpeOOBaHUS JEHCTBYIOIIUX
MpaBuJ U UHCTPYKIIMHU MO OXpaHEe TPYy/la U TEXHUKE O€30MaCHOCTH.

2.4.1.2 Oprans! ynpapJieHUs 1 KOHTPOJISI yCMpPolicmea

Ha nepenueit manenu ycmpoiicmea (CM.

Puc. 2.1. Bux nepeaneii nanesau IJLY.

Puc. 2.1) pacnosioxeHsbI:

no3.1: CgeroBoit uHaukarop CBA3b. VYka3piBaeT Ha HalIW4Me YCTOMYHUBOTO
coenuHeHust Mexy myabToM IIIY u uentpansabsiM 010k0oM yrpasienus LHBY-160/2;

1n03.2: CeroBoil nHaukatop ABAPHUS. Ilpu BO3HMKHOBEHHWH HEUCIIPABHOCTEW B
ycmpoiicmee N HEUCIIPAaBHOCTEMN B cucmeMe MUTAET KEATbIM CBETOM;

1n03.3: KHonku BbIOOpa 30H OMOBEIICHUS W CBETOBBIE WHAMKATOPHI ITHX 30H.
CBeTOBBIC MHIUKATOPHI MHIUBUYATEHO OTPAXKAIOT COCTOSIHUE KaXI0W 30HBI:

- HE TOPHT - 30Ha HE BBIOpaHa;

- MHTaeT 3€JICHBIM CBETOM — BEJICTCS TPAHCISAIUS COOOIIECHUS C JAPYTroro
nynera [T1Y;

- TOPUT HEMPEPHIBHO - 30HA BhIOpaHa.
103.4: Knonka BeiOOpa Bcex 30H cpasy;
1103.5: Knonka BritoueHus: MUKpoQoHa U 3armycka Hadasa TPaHCIISIIUNA COOOIIECHHUS.
1103.6: MuxkpodoH Ha THOKOI CTOMKE.
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Ha 3agneit manenu (cM. Puc. 2.2) pacnonioxxeHsr:

1no3.1: passem "VYmpaBneHue", nmpenHasHAyeH IS MOJKIIOUEHUS K YCHPOUCMEY
ka0ens ynpasieHus (udpoast muHa cM. pazaen 1.4.2) co CTOPOHBI IIEHTPAIBHOTO 0JI0Ka
HbY-160/2;

no3.2: pazseM "BII", paz3beM NOAKIIOUEHHS] BHEIIHETO HCTOYHHMKA MUTAHUA K
ycmpoucmsy;

no3.3: pazseM "Pacmmpenue", mnpeaHazHaueH ISl TOAKIIOUYECHUS MYJIbTOB
pacUIMpPEHHUs 30H;

: s :

3/ 4 1/ 5 2

Puc. 2.2. Bua 3aaHei maHesn.

1103.4: naaukatop "[Iur.", *HAMUKUPYET HATUYUE TUTAHUS YCMPOUCMEA,
1103.5: naaukaTop "OOM.", UHIUIIUPYET OOMEH MaKeTaMu JaHHBIX [UGPOBON IINMHBI.

2.4.1.3 IlopsaaoK BKJIKOYEHUS YCMPOUCHEa N KOHTPOJIsI pad0oTOCIIOCOOHOCTH

Bxntowator snekrponutanue nocpeactBoM Bbikitouarenss CETb na Omoke LIBY-
160/2.

[Ipu BKIIOUEHUU ycmpoticméa BBIJAETCS 3BYKOBOM CUTHAJl BHYTPEHHETO 3yYMMEDA,
HAaYMHAIOT CBETUTHCS KOHTPOJIbHBIE CBETOIUOIBI.

Kontponupyrot cBeuenue unaukatopos "[lut." u CBA3b. [Ipunumarot pemieHue o
KOHJAMIIMOHHOCTU MUTAHUSI U 0 pabOTOCTIOCOOHOCTU YCmpoticmaa B LEJIOM.

Hab6mrogator orcyrcTBue cBeuenus naaukatopa ABAPUS, uro cBunerenscTByeT 00
UCIPaBHOM paboTte ycmpoticmea.

Brikmtouenue yempoticmea Npou3BOAUTCS. B 0OpaTHOM MOPSIKE.

Bo wusbexanue HempaBWwIbHOW pabOThl (PYHKIMI HadanpHOTO cOpoca W
WHULMAIU3AUA  TTOBTOPHOE BKJIIOYEHUE Ycmpoltcmea JIOIYCKAeTCsl TOJNbKO IOCHe
BBIJICPKUBAHUS B TCUEHUU 15 CEKYH]T OT MOMEHTA MPEIbIAYIIEr0 BBIKIIOUCHHUS.

2.4.1.4 llopsaaok paeiicTBUS O00CIY:KMBAKOIIEr0 IEPCOHAJIA NPH YyNpPaBJeHUH

ycmpoucmeom

[Ipy BKIIOYEHHOM MHUTAaHUU ycmpouicmea HAOMIOIAIT 3a  CBETOAMOJIHOU
WHIWKAILUEH.

VYrpaBieHue ycmpoucmeom W KOHTPOJb €ro COCTOSHUSI MPOU3BOMAT Yepes
neHTpanbHbiid 610k 1[BY-160/2, kak 310 onmcano B [2].

CBeuenusa cBeronuoga ABAPUSA wnguuupyer HeucnpaBHoct. [lpu 3TomM Ha
nuneBor manenu 6soka [IBY-160/2 takxke 3aropaercs ceronnon ABAPIHSL.
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I[Ipu nosiBnenun npuzHaka ABAPUS  BbISACHSIIOT NOPUYMHY  BO3HMKILCH
HEHUCTPABHOCTH, ISl YETO BBIMOJIHSIOT AEHUCTBHUS, IOCIEN0BATENBHOCTh KOTOPBIX ONKCaHa
B [2], u BeBomaT Ha JKKW uentpasibHoro O050ka wuHOpMaAIUMIO O MPUYHHE
HEHUCTIPABHOCTH.

Ilepen Havamom TpaHcaAMU OOBsBIEHUN ¢ myhbra [IJ[Y, HeoOXoaumo BBIOpaTh
30HBI, B KOTOpble OyAeT mepeaaBaTbcsi cooOmeHne. Bpibop 30H TpaHCHALUU
ocymectBisiercs kHonkamu «30HbD» na mymere IIAY. Kaxmoe mnocnenoBarenbHOe
Ha)kKaThe Ha OJIHYy M3 KHOMNOK IMPOU3BOJIUT BBHIOOP MM OTMEHY COOTBETCTBYIOIIEH 30HBI
TpaHCJSIUKU. BeIOpaHHbIE 30HBI HHIULIUPYIOTCS CBEYEHUEM COOTBETCTBYIOIIETO 3E€JIEHOIO
CBETOMOA.

Hauano tpancnsiuu ocymecTBisieTcsl HaxaTueM KiaBummm «Mxd» (MukpodoHn) Ha
nynete [1/1Y, o BkitoueHnu MukpodoHa 1 Hayaje TPAHCISALUN YKa3bIBAET CBETOIUO/.

[IpekpaiieHue TpaHCISIUUMUA MPOU3BOJMUTCS IMOBTOPHBIM HA)XaTUEM  KJIABUILIA
«Mxkd». Tlocne mpekpallieHusi TPAHCISIMU BCEe BHIOpAHHbBIE 30HBI OyAy COPOIIEHBI Yyepes
30c.

3 TEXHUYECKOE OBCJIYKUBAHUE
3.1 OOmme ykazaHus

3.1.1 Texuuueckoe oOCIyKUBaHUE MPEACTABIIAECT COOOM KOMIUIEKC MEpPONPUSITHIA
Mo 00ecCleueHn0 pabOTOCIOCOOHOCTU YyCcmpoutucmea W TOAJCPKaHUS €ro OCHOBHBIX
apamMeTpOB B IOMYCTUMbBIX UHTEpBAJIAX.

3.1.2 CgenmeHus O TPOBEIECHUUM pabOT MO TEXHUYECKOMY OOCIYyKMBaHUIO,
BBISIBJICHHBIX HEUCIPaBHOCTSIX, MOBPEXKICHUAX, OTKa3ax IMepeAaTynuka U O MPUHATHIX
Mepax IO HX YCTPAHEHHMIO 3aHOCAT B COOTBETCTBYIOUIME JKyPHAJIbl 3KCIUIyaTallMOHHO-
TEXHUYECKOTO y4eTa.

[locne mnpoBereHuss pabOT MO TEXHUYECKOMY OOCITYKUBAHUIO, CBS3aHHBIX C
OTKJIFOUEHUEM 3JICKTPOIIUTaHUS  yCcmpolucmea, HEOOXOAMMO TMPOBECTH BKIIOUEHUE
ycmpoticmea B COOTBETCTBUU € 1. 2.4.1.3 HacTOsI1Iero pyKoBOACTBA.

3.2 Mepsbl 6e30I1aCHOCTH

[Ipu npoBeneHUH TEXHUYECKOTO OOCITYXUBAHUS CIEAYET YYHUTHIBaTh BBICOKOE
HaIpsHKEHUE BHYTPU YCMPOUCMEda.

K pabotam, cBs3aHHBIM C JKCIUTyaTallMed MepeaTdyuka, AOMYCKAalOTCs JHla He
Mosioke 18 jet, mpoienmme MeIUIMHCKUNA OCMOTP B COOTBETCTBUHU C JEHCTBYIOIIMMU
npaBuiIamM, OOydyeHHbIe O0e30MacHbIM MeToAaM paldoThl, MPOLIEAIINE MPOBEPKY 3HAHMM
TpeOOBaHMII MO OE30MACHOCTU TpPyAd, MUMEIOIIME TPYIIY MO 3JIEKTPOOE30MacCHOCTH HE
Huxke Il u cooTBeTCTBYIONIYI0 KBATM(HUKAIMIO COTJIACHO NEHCTBYIONMIUM JOKYMEHTAM.
[Tpu »sKcrutyaTanuu nepegaTyvka JOJDKHBI COOIOJAThCSl TPeOOBaHUS JIEHCTBYIOIIUX
IPaBWI U UHCTPYKIIUI 10 OXpaHe TpyAa U TEXHUKE 0€30IacHOCTH.

3.3 Ilopsinok TEXHUYECKOT0 00CTYKUBAHUS YCHPOIICIN6A

3.3.1 IlocnenoBaTeabHOCTh TEXHUYECKOTO OOCTY)KHWBAHMS BKJIIOYACT CIICTYIOIIHE
JTambI:

- KOHTPOJIbHBINA ocMOTp (11. 2.3.2);
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- MMOJITOTOBKA K pabdore (1. 2.3);

- mpoBepka paborocrnocodbHoctu (1. 2.4.1.3).
4 TEKYIIUU PEMOHT

Hekotopple BO3HUKAIONME TPU OKCILTyaTalli HEHUCIPABHOCTA MOTYT OBITh
JUArHOCTUPOBAHbI U YCTPAHEHBI B COOTBETCTBUHM C paznenaom 2.4.1.3.

B ocTalbHBIX Ciaydasx peMOHT ycmpouicmeéa TPOU3BOIUTCA NPEINPUSTHEM-
HU3TOTOBUTEIIEM

5 XPAHEHHUE

5.1. IIpuOopsl B YNakOBaHHOM BHUJE JOJDKHBI XPAaHUTHCS B KPBITBIX CKJIAJACKUX
MOMEIIEHUAX, O0ECIEeUNBAIOIINX 3alIUTY OT BJIMSHHS BJard, COJHEYHOW paauallvu,
BPEIHBIX MCIAPEHUH M IUIECEHU. TeMIepaTypHbIM pPEXUM XPaHEHHs JOJDKEH
COOTBETCTBOBATH ycinoBusAM xpaneHus 2 o 'OCT 15150-69.

5.2. XpaneHue ycmpoticmea OCyIIECTBISIETCA C OTCOCIMHEHHBIMU OT aKKyMYJISITOpa
KJIEMMaMH.

6 TPAHCIIOPTUPOBAHME

6.1. TpancnopTupoBKa ycmpoticmé B YHAaKOBKE MPEANPUATHS - H3TOTOBUTENS
MOKET OBbITh MPOU3BEIECHA BCEMHU BUJAAMH TPAHCIIOPTA B KOHTEWHepax uiu suukax. [lpu
TPAHCIOPTUPOBAHUU  OTKPBITBIM  TPAHCIIOPTOM  SIIUKUA  JOJDKHBI  OBITh  HAKPBITHI
BOJIOHEITPOHUIIAEMBIM MATEPUATIOM.

6.2. 3HaueHHMs ~ KIMMATUYECKMX M  MEXaHUYECKUX  BO3JECUCTBHA  MpHU
TPAHCIIOPTUPOBAHNHU JOJKHBI cOOTBEeTCTBOBATh ['OCT 12997-84.

7 YTWJIU3AUUA

7.1. N3nenue mocie OKOHYaHUsI CPOKa SKCIUTyaTallid HE MPEACTABIISIET OMAaCHOCTH
JUTS 5KU3HU U 3JIOPOBbS JIFOJIEH U JJISl OKPY KAIOIIEH CPEIbl.

7.2. llpm yTunuzamuu U3AeIUs HEOOXOJAMMO  HCIOJIb30BaTh  METOAMKH,
MPUMEHSIEMbIE I ATUX IeJIed K M3JIeNUsAM DJEKTPOHHOW TEXHUKH M COTJIACOBAaHHBIC B
YCTaHOBJICHHOM MOPS/JIKE.

8 TAPAHTHWHHBIE OBA3ATE/BLCTBA

8.1. IlocraBumk obecrieynMBaeT TapaHTHIHBIE 0053aTENbCTBA B TEUEHUE OJHOTO
roja co JHS TMOKYNKM U3JIeIUil NpHU YCIOBHUM MX MPaBUJIBHOM AKCILTyaTalluH,
MOAKIIOYEHUN U COXPAHEHUH FapaHTUIHBIX TIIOMO.

8.2. Cpennuii cpok ciyx0bl uzaenus He Mmenee 10 ser.

8.3. IIponsBoauTens OCTABISET 3a COOOM MPaBO BHOCUTH B YCMPOUCMBO CXEMHBIE U
KOHCTPYKTUBHBIEC U3MEHEHHUSI, HE IPUBOSAIINE K YXYIIIEHUIO €T0 MapaMeTpOB.

9 CIIMCOK UCITOJIb3OBAHHbIX UCTOYHUKOB

1. "Cuctema aBTOMaTHYECKOTO PEUYEBOTO OMOBEIICHUSI U MY3bIKAJIbHOW TPaHCISIUN
PEYOP. PykoBoacTBo 110 3KCIuryaTanun”

2. "UenTpanbublii 6510k ynpasieHus LIBY-160/2. PykoBoacTBo 1o 3kcrutyaraiuuu. "
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