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IIEPEYEHb ITPMHATHIX COKPAIIIEHUIA
AKB — akkymynsTopHas 6arapes;

AVYIIC — aBromaTHuecKas yCTaHOBKA [10’KapHOW CUTHAJIM3ALINN;
BII — 010k nuTanus;

I'O — rpaxxnanckast 000poHa,

BYM — 610K ycuieHus MOIIHOCTH;

KKMH — KUAKOKPUCTANINYECKUM HHIUKATOP;

MMII — MUKpOCEKYH/IHAsl UMITYJIbCHAs IOMEXa;

BP3 — 650k pacmmpenus 30H;

HP KOHTAKT — HOPMAJIBHO PA30OMKHYTBIM KOHTAKT;

H3 koHTaKT — HOPMAJIbHO 3aMKHYTbIE€ KOHTAKT;

HMUII- HaHOCEKYyH/1HAas UMITYJIbCHAS IOMEXA;

OC — onepanmoHHas CUCTEMa;

IIIY — nynbT IUCTAaHIMOHHOIO YIIPABJICHUS;

IIIKII — npu®op nprueMHO-KOHTPOJIbHBIN 10KAPHBIN;
MY — noxapHsblil npudOp ynpaBIeHUS;

CKY/I — cuctema KOHTPOJIS U YIPABIEHUS JOCTYIIOM;
COYD — cucrema OIOBEIICHNS U yIIPaBJICHUS dBaKyaluei;

HBY — neHTpanpHblii 0JIOK yrpaBiIeHHUS.



Hacrosimee pykKOBOACTBO IO JKCIUIyaTallid, HMEHYeMOE€ B JaJbHEHIIEM
PYKOBOOCmME0, TPEICTABISIET COOOW €IMHBIM JOKYMEHT, COJAEpKallUi TEXHUYECKOE
OIHMCaHUE U CBENIEHUS, HEOOXOAUMBIE JJIs IPABUIIBHOTO MCIIOIb30BaHMS 110 HA3HAYECHUIO
nyiabTa JuctaHiuoHHoro ynpasieHus (IIY), ero TexHudeckoro o0cIyKUBaHU,
TEKYLIEro PEMOHTA, TPAHCIIOPTUPOBAHMS U XPAHEHMS], & TAK)KE OLIEHKH €ro TEXHUYECKOIO
COCTOSIHUSI MU HEOOXOJUMOCTH peMOHTa. PyKOBOJICTBO MpeaHa3HAueHO ISl HU3YUYCHHS
npuHOMna aevicteus myasta [I1Y u ero skcruryatanuu.

[Mynpr muctanmmonHoro ympasienus ([11Y) B nmanpHeinieM TekcTe HACTOSIIETO
PYKOBOJICTBa 0003HAYaeTCs Kak "ycmpoticmeo".

BHMUMAHUE:

1. Tlpu oskcrtyatauuud ycmpoticmeéa HEOOXOJUMO YUMUTHIBATH — CIIEIYIOIIUE
NOTEHIMAIBHO OMACHbBIE ISl )KU3HU U 3JJ0POBBS YEJIOBEKA BO3ICHCTBUSA:

- BeicOKoe HanpspbkeHue 220B 50 'y BHyTpH COCTaBHBIX YaCTEN KoMNIeKca,;

- BbIpabaThIBa€MOC Ha JHHCHHBIX Bbixomax OjokoB I1[BY-160/2, BYM-160/4 u
BYM-320/4 nanpsixenne 100 B 3ByKOBBIX 4acTOT.

2. K MOHTaxy U MyCKOHaJIaJ04YHbIM padoTaMm ycmpoucmea IONMyCKAlTCs JIHIa He
Mosioke 18 jet, mpolienmme MEAUIMHCKUNA OCMOTP B COOTBETCTBUU C JEHCTBYIOLIUMU
npaBuiamMu, OOydeHHbIE 0€30MacHbIM METOAaM paOOThl, MPOILIEIINE MPOBEPKY 3HAHUU
TpeOOBaHUIl MO 0€30MacHOCTU TPyAa, MMEIOUIUE TPYIIY MO 3JIEKTPOOE30MacCHOCTH HE
Hwke Il 1 cooTBeTCTBYIONYIO KBATU(UKAIIUIO COTJIACHO Tapu(HO-KBATU(DUKAITMOHHOMY
cupaBouHuKy. [lpm »skcmityaranum ycmpoticmeéa HAOMKHBI COONMIOAATBCS TpeOOBaHUS
JNEUCTBYIOUIUX MPABWI U HHCTPYKIIMI MO OXpaHe TpyJa U TEXHUKE O€30MaCHOCTH.

3. Ycmpoiicméo HeoOXOIMMO YCTaHABIMBAaThb B IOMEIIEHUSX, B KOTOPBIX
oOecnieunBaroOTCsl TpeOOBaHMS K YCJIOBUSM OJKCIUTyaTallMH, MPUBEICHHBIE B HACTOSIIEM
PYKOBOJICTBE.



1 OIMMCAHUE N PABOTA
1.1 HasHayeHue ycmpolicmea

Ycempouicmeo siBnsieTCs IynbTOM YIIPABIEHHUS, C IOMOIIBIO KOTOPOTO PEaInu3yeTCs
JUCTAHLIMOHHAsT TPaHCIALMSA COOOIIEHUMH, a TakkKe JAUCTAaHIUOHHOE YIPABIICHUE
sBakyauuei B cucreme COYD.

Ycempoiicmeo npenHasHaueHO Ui padOThl B COCTABE CUCTEMBI aBTOMATHYECKOIO
pEUYeBOro OMNOBEIICHUS M My3bIKadbHOW TpaHcisiuuun «PEYOPy COBMECTHO C
HeHTpaIbHBIM OJ10KOM yripasieHus [[bY-160/2.

OcCHOBHBIE BapHAHTBI IPUMEHEHUS YCMPOUCMEA.

- JUCTAHIIMOHHAS TPAHCIAIUS OOBABICHUI CO BCTPOCHHOTO MHUKpo(oHA B O/HY,
HECKOJIbKO WJIM Cpa3y BO BCE BHIOPAHHBIE 30HBI OMTOBEUIEHUS B COCTABE CUCHEMDb,;

- JUCTAaHLIMOHHOE YINPABICHUE MPOLIECCOM 3BAaKyallud IpU cpabaThIBaHUU
aBTOMAaTHU4ECKOT0O OIOBEILECHNUS;

- JIMCTAHUUOHHBI  KOHTPOJb  COCTOSHUS  OJOKOB  CHCTEMbl  (HaJIW4yue
HEHCIPABHOCTEH B cucmeme).

Yempoiicmeo n0mKHO OBITH MOAKIIOUYEHO IMOCPEACTBOM LHU(PPOBOM HIMHBI (CM.
pazzaen 1.4.2) x nieHTpasibHOMY OJIOKY yripasienus 11bY-160/2.

Ycmpoticmeo obecrieunBaeT:

- CEJICKIMIO 30H OMOBEIICHUS U Mepeaady TOJ0COBBIX COOOIIEHUI CO BCTPOSHHOTO
MUKpogoHa B 010K yrnpasienus [[bY-160/2;

- HETIPEePBIBHBIA KOHTPOJIb CBsI3u ¢ O10koM 1[BY-160/2;

- HHIMKAIUIO COCTOSTHUS CUCTNEeMbl,

- 3alIUTY OT HECAHKIIMOHUPOBAHHOI'O JJOCTYNA K YCTPOUCTBY (KO OJOKUPOBKH);

- BO3MOXXHOCTB IPOTPAaMMHUPOBAHUS 3allpeTa JOCTyMa K 30HaM OMOBEIICHUSI.

[lutanue ycmpoticmea OCymeCTBISIETCS OT IIEHTPAIbHOTO OJ0Ka ynpasienus [[BY-
160/2, Takxke ecTh BO3MOXKHOCTb UCITOJIb30BaTh BHEITHUI UCTOYHUK ITUTAHUS.

Yempoiicmeo sKkcnnyatupyercsl Ipu HACTOJIbHOM pa3MElIECHUH.

YVempoiicmeo  cootBercTByeT TpeOoBanusmM I['OCT P 53325-2012 a  Ttakke
TpeboBanusiM «CBonma mpaBun CI13.13130.2009», nanee umenyembix I[lpaBunamu, mpu
AKCIUTyaTallMi BHYTPHU 3aKPBITHIX OTAIUIMBAEMBIX TOMEIICHUH B CIICYIOIINX YCIOBHSIX:

- TEMIIEpaTypa BO3AyXa OT MUHYC 5 110 +45;

- BEpXHEEe 3HAYCHUE OTHOCUTEIHLHOM BIAXKHOCTH BO3ayXxa - He Oonee 93 % mpu +40
OC;

- BBICOTA HaJl ypOBHEM Mops - He O6oiiee 2500 Mm;

- COJIEp>KaHME TBUIM B BO3/IyX€E MPU HAIMYUM MIPUTOYHOM BEHTWISIIUU — He Oosee 1
MF/MS;

- COoJEepKaHUE KOPPO3HMOHHO-aKTUBHBIX AreHTOB COOTBETCTBYET YCJIOBHO-UHCTOMY
Ty atmocdeps mo tadmne 8 TOCT 15150 (cepHuctsiit ras He 6omee 20 Mr/m>CyT.
(re Gomee 0,025 mr/m°); xTopuas! — MeHee 0,3 Mr/M**CyT.);

- OTCYTCTBHUE BO3IEHCTBUSI TUIECHEBBIX U JIEPEBOPA3PYyMIAOIINUX TPUOOB, OaKTEpHii,
HAaCEKOMBIX, YEPBEU U TPHI3YHOB;



1.2 TexHun4Yeckue xapakKTepUCTUKU
1.2.1 O6wue xapaKTepucTuKu
Vi cmpoﬁcmeo HMCECT CJICAYIONNC TCXHUYCCKHUC XapaKTCPUCTUKU !

- YHCJI0 KHOIIOK CEJICKIIAH 30H OMOBEIICHUS . « « « o oo vv v e viee e e eae e e 10;
- MaKCUMAaJIbHas aTbHOCTb BBIHOCA ITYJIBTA , M« « « v v vv v v e vee e e e e 1200;
- I1ana3oH pabouyux 4acToT ayauo Tpakta, [ .................. 200-4000:;
- HapsHKEHUE BHEITHEr0 UCTOYHUKA MUTanus, B . ... .. ... 12 B - 24 B, 0,3A;
-pasmepel Moyt (AxBxD),Mmm...................... 120 x 300 x 155;
- BEC MOAYJISA 0€3 YIMAKOBKHU, HE OOJIEE, KT . . . o vt v vt e e ee e eeeaean 0,25.

1.2.2 XapaKkTepuCTUKM 3NeKTPOMarHUTHOM COBMeCTUMOCTH

1.2.2.1 Yempoticmeo oOJanaer YCTOWYHUBOCTBIO K BO3IEHCTBHIO
ANEKTPOCTATUYECKUX PA3PSAO0B CO CIECIYIOMHUMH TapaMeTPaMu:

- IpA KOHTAaKTHOM pa3psae +4 kB;

- IpU BO3AYIIHOM pa3psiae +8 kB.

Kpurepuit kauectBa pyHKIIMOHUpOBaHUs: B.

1.2.2.2 Ycempoiicmeo obnafgaeT yCTOWYMBOCTBIO K BO3JIEUCTBUIO HAHOCEKYHHBIX
nMmnyibcHbIX Tomex (HUII) co cnenyrommmu napaMeTpaMu:

- 10,5 kB wactotoii 5 xI'u ipu Bo3neiictBun HUII Ha curHaibHbIE TOPTHI, MOPTHI
yIpaBJICHHUS;

- 10,5 kB nipu Bo3nevicteun HUII Ha BXOgHBIE MOPTHI JJIIEKTPOIUTAHUSA.

Kpurepuit kauectBa pyHKIIMOHUpOBaHUs: B.

1.2.2.3 Vcempoticmeo obGnagaeT yCTOMYMBOCTHIO K BO3JCUCTBUIO JTUHAMHYECKUX
W3MEHEHUU HANPSIKEHUS SJIEKTPONUTAHUS CO CJICAYIOIIMMU TTapaMeTpaMu:

- MPOBaJIbl HAMPSHKEHUS, COOTBETCTBYIOIIUE CHIXEHUIO HAMPSIKEHUS HCTOYHHKA
nutanus Ha 30 % B Teuenue 10 nepuomoB yactoThl utaromieit cetu (200 mc). Kpurepuit
KauecTBa PYHKIIMOHUPOBAHUS yCMPOLUCMEA BO BPEMS UCTIBITAaHUI: A;

- IPEphIBAHUS HAMPSHKEHUS, COOTBETCTBYIOIIUE CHIKEHUIO HAMPSHKEHUS UCTOYHUKA
nutanus 6osiee yem Ha 95 % B Tedyenue 250 mepuonoB vacToThl nutatomen cetu (5000
Mmc). Kputepuii kauecTBa GyHKIIMOHUPOBAHMS YCTPOMCTBA BO BPEMsI UCTIBITAHUMN: A;

- BbIOpoCHl HampspkeHus nutanus Ha 20 % B Teuenue 10 MepuOMOB YACTOTHI
nutatomei cetu (200 mc). Kpurepuit kauecTBa GyHKIIMOHUPOBAHUS ycmpoticmea: A.

1.2.2.4 VYcrpoiicTBo 00J1aJaeT yCTOMYMBOCTHIO K BO3JEUCTBUI0 MHKPOCEKYH]IHBIX
uMIyibcHbIX ToMex (MUII) 60mbI110ii SHEPTUH CO CIEIYIONTUMHU TTapaMeTPaAMH:

- JUIs  Lenedl NHUTaHusI B PEKUME «IIPOBOJA-MPOBOJ» 3HAYEHHUE UMITYJIbCa
Hanpsokenuss MUIL: +1 kB, B pexxume «1mpoBoa-3eMIish 3HAUEHUE UMITYJIbCa HAMPSHKEHUS
MMUII: £2 kB.

Kpurepuit kauecTBa GyHKIIMOHUPOBAHUS ycmpolicmea: A.



1.2.3 XapaktepucTuku 6e3onacHocTu

1.2.3.1 ConpoTuBieHrHEe MEXIYy 3aKMMOM 3alIUTHOTO 3a3€MJICHUS U KaXKIOU
JOCTYIIHOM HPUKOCHOBEHUIO METAINIMYECKOM YacTblO YCmpoucmed, KOTOpas MOMKET
0Ka3aThCs MOJI HampshKeHneM, He npeBbimaeT 0,1 Om

1.2.3.2 ConpoTuBIEHNE U30JSALNUN LENEH 3IEKTPONUTAHMS OT 3a3€MJIISIEMBIX 4acTeu
ycmpoticmea - e menee 50 MOwm.

1.2.3.3 Dnextpuyeckass M30SLUUS MEXKAY CETEBBIMM TOKOBEAYIIMMH LEMSIMU U
3a3eMJIIEMBIMH YacCTSIMU yCmpoUcmea BbIIEPKUBAaeT 0e3 Mpo0osi B TeueHUE 1 MUHYTHI
UCIIBITATENIbHOE HAPSDKEHUE IIEPEMEHHOI0 TOKa He MeHee 1,5 kB amrun.

1.2.3.4 VYpoBeHb aKyCTHYECKHX IIYMOB Ha paboyeM MecTe omeparopa He
npeBbiaer 25 1bA.

1.2.4 KOHCTPYKTUBHO-TEXHUYECKUE XapaKTePUCTUKMN

1.2.4.1 TabaputHble pa3Mepsl (JUIMHA X BBICOTA X TJIyOMHA) COCTaBHBIX YacTel
yempoticmea He nipesbimatot 120 x 300 x 155.

1.2.4.2 Macca ycmpoticmea ne nipesimaet 0,25 Kr.

1.3 CocTtaB nagenusa n KOMMNJIeKT NOCTaBKU
CocraB yctporictBa npuBesieH B Tabmuue 1.1.

Tabnua 1.1
Ne HANMEHOBAHMUE KOJI-BO,
111 COCTABHOM YACTH T PUMEYAHUE
1 MynbT AUCTaAHLUMOHHOIO ynpaBreHns 1
"1 (Ngy-10)
Kabenb coeanHNTENbHbIN MeXay
2. | nynbtom MAY-10 n 6nokom LIBY-160/2 1

TUNa «BuUTad napa» co wrekepamm RJ45.
«lMynbT ANCTAHUNOHHOIO ynpaBneHus

3. | (MAY-10)». 1
PykoBOACTBO MO 3KCnsyaTauumu.
«MynbT ANCTAHUMOHHOIO ynpasneHns

[onyckaeTcs
SNEKTPOHHAas BepCUs

4. [ (NAY-10)». 1
MacnopT.
5. | KapToHHada ynakoBka 1




1.4 YcrtpouctBo un pabota
1.4.1 MpuHUMN AencTBUA ycmpolucmea

Yempoiicmeo npenHazHayeHO NIl pabOThl COBMECTHO C LIEHTPAIbHBIM OJIOKOM
ymnpaenenuss [IBY-160/2 cuctemMbl aBTOMAaTHYECKOTO pEUEBOTO  OIMOBEUICHUS U
My3bIKaabHOHN TpaHcasauuu «PEYOP.

[Mpumep moakirOUeHUs ycmpoticmea K NeHTpansHoMy O1oky [IBY-160/2 mokazan
Ha Puc. 1.1. Yempoiicmeo noaxmouaetcst k rHe3nam 1Y 1 u 2 neHTpanbHOrO MOIYJis
nocpenctBoM mudpoBoit mmHb (cMm. pasgen 1.4.2). udposas mmua [1/IY — muHa
yOpaBleHUs, TMpeacTaBistomas co0oil  ayriekcHslid  uHTEepdeiic Tuma RS-485,
MIOCPEJICTBOM KOTOPOTO HEHTPaJIbHBIN OJIOK ynpasigeT myiasTamu [IJ1Y u onpammBaeTr ux
COCTOSIHHE, a TaK K€ OCYLIECTBIISIET UX KOH(PUTypHUPOBaHUE.

[To koMaHgaM OT LEHTPAIBHOIO OJIOKa ycmpoticmeo NepetacT KOMaH bl CEIeKIUN
30H, BKJIIOYEHMS] M OTKJIIOYEHHUS MHUKPO(OHA, KOMaHJbl COCTOSHHUS CHUCTEMBI, a TaK e
IU(PPOBOI MOTOK 3BYyKOBOI'O TPAKTa.

Ycempoiicmeo perynsipHO KOHTPOJIUPYET HCHPABHOCTh OCHOBHBIX COOCTBEHHBIX
y3JI0B, a TaKXKe HaIu4ne cBs3u ¢ ookom 11BY-160/2.

ITo pe3ynpraTam aHajln3a COCTOSIHUSL CAMOTO YCMpoucmea N OJKIIOYEHHBIX K HEMY
KOMMYHUKaIMi  (GOpMHUpYETCsl HMHTErpaibHbIi Mpu3HaK HeucnpaBHocTH ABAPUSA,
KOTOPBIH MepeiaeTcs IIEHTPATbHOMY OJIOKY, a TaK)Ke WHANIMPYETCS Ha
TuIeBOM aHenu (cM. 1mo3.2 Ha Puc.2.1).

1]

PesepBHoe nuTaHue
Mp. 10A

Buixoa

.

n3y

1

Ak6.

Heseph
nonspH. Hopwa
® ®

et
FIEIE

(
Bbix. pene “Cyxue KOHTaKTbi’ | Cs. Tabno
o (R ) R )
‘ FTUTTTITT ’ I
O Ooodooood [minmin|

Puc. 1.1. [Ipumep noakiawouenus ycmpoiicmea k 6oy I{BY-160/2.

1.4.2 Nopknro4veHue K 6noky LIBY-160/2

TumoBass cxema TOAKIIOUECHUS ycmpolicmea TiokazaHa Ha Puc. 1.2, s
MOJIKJIFOUEHUS K IEHTPATbHOMY OJIOKY B ycmpoticmee nmeeTcs nudposas muHa. Ha Puc.
1.2 mudposas muHa MpeacTaBicHa pa3béMoM "Ynpasienue" yempoticmea (cMm. 1103.1 Ha
Puc. 2.2) u pazsémom "TIJTY 1" momyns LIBY-160/2.

[Mudposas mmHa ynpaBieHus NpeACTaBIsIET cOOOW MYIJIEKCHBIN HHTEp(deiic Tumna
RS-485.
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[udporas mmHa pacmupenus BoinojHsercs kadenem tuna UTP kareropun 5 (Cat
5E) ¢ ucnonb3oBaHueM 00KHUMHBIX pazbeMoB Tumna RJ-45.

Myssm ducmanyuoHHo20 ynpabrexus llpudop LbY-160/2
1449-10
Pasvem "NAY 1 (2)"
Uens  |Kow, Kow| Lens
Y 1 /F 1 A
Z 2 — 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 YCHMPOIICHEA.

1.4.3 Bsaumogeuncrteue ¢ 6nokom LIBY-160/2

[lenTpanbHbIA OJIOK B3aUMOJACHCTBYET C yCMpoOUcmeom TO UIUHE YNPaBIEHUS C
3aKPBITBIM MPOTOKOJOM CBsi3H. biok 11bY-160/2 uMeeT nBe MIMHBI YIIPABICHHS Ty IbTaMH
[IY, nmpuuem nynbT, NMOAKIOUCHHBIM B pazbem 'TIJIY 1" mmeer Oojee BBICOKHU
npuoputeT. K oxnoli mmue ynpasinenus mynbtamu [1JY MoxkeT OBITh MOAKIIOYEHO
TOJBKO OHO YCHPOUCMEO.

Kaxnprit u3 nynstoB [1JJY MoxeT ObITh CKOH(DUTypUpPOBaH MHAUBUIYANBHO, B [TY
BO3MOKHO 3aIIpOrpaMMHPOBATH:

- "JlocTynHble 30HBI" — 30HBI ONOBEIIEHUS CHUCTEMBI, B KOTOpBIE pa3pelieHa
nepeaya rojJocoBbIX 00bsABIEHUN ¢ JaHHOTO mynbTa [IJ1Y;

- "Kog moctyna" — ueTblpex3HauHbli Ko pa30aokupoBku nmyiabta [TY.

[IporpammupoBanue nynsToB II/[Y ocymecTBisercs Tonpko uepes Bxox IIIY 1.
Pexxum mnporpaMmupoBaHus MHAULUpYETCS MuranueM uHaukaropa «CBSA3b» Ha
knaBuarype I[11Y. IMogpoGHoe ommcanue mporpammupoBaHusi myibToB [V cuctemsi
"PEUOP" paccmaTtpuBaeTcst B JOKyMEHTE [2].
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1.5 MapkupoBka

Kaxxnas coctaBHas 4acthb ycmpoucmea UMEET MAPKUPOBKY, COJIEPHKALLYIO:

- HAMMEHOBAHUE COCTAaBHOMW YacCTH;

- TOBapHbIN 3HAK NPEANPUITUA-U3TOTOBUTEIIS;

- 3aBOJICKOM HOMEP, MPUCBOEHHBIA COCTABHOW YaCTH ITPU U3TOTOBJICHUH;

- 3HaK COOTBETCTBUSI TpeOOBaHUSIM TEXHUUECKUX pEriaMeHTOB TamMo0XKeHHOTO
CO103a.

1.6 YnakoBka

Kareropusi ynmakoBKM COCTaBHBIX YacTe€l ycmpoucmeéa COOTBETCTBYET KaTErOpUU
KY-1 mo T'OCT 23170, npenycMmaTpuBarOUlyl0 3alllUTy OT MPSMOIrO IOMAJIaHUs
aTMOC(EpHBIX OCAAKOB, OpBI3T BOABI M COJIHEYHON yIbTpadHOJIETOBOM pajuallnu,
NPOHUKAHUS TBUIM, Mecka U a’po3osiedl. Bapuant 3amutel ot kopposuu — B3-0 (6e3
CPEIICTB BpeMEHHOU MPOTUBOKOppo3uoHHOM 3amuThl) o ['OCT 9.014.

B xauecTBe Tapwl AJi1 XpaHEHUS W TPAHCIOPTHUPOBAHUS HMCIOJB3YIOTCS SIITUKH C
nepeBsiHHbIMU pydkaMu 1o I'OCT 5959 wiu I'OCT 2991 unu xkapronHas ynakoBka. s
aMOpTU3AIMU TIPOCTPAHCTBO MEXKIY CTEHKAMM, THOM W KPBIIIKON fIlluKa (KOpOOKH) U
COCTABHOM YacCThIO yCmpoucmea 3al0JHAI0T 10 YITIOTHEHHS TO(PUPOBAHHBIM KAPTOHOM.
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2 WCIONb30OBAHUME MO HA3SHAYEHUIO
2.1 JkcnryaTauMOHHble OrpaHUYeHus

Bo u3bexxanue HaHeceHUs Bpejia KU3HU U 3J0POBBI0 OOCTYKMBAIOIIETO NIEPCOHATA,
a TaKkkKe BBIXOJA Ycmpoucmea W3 CTPOs MPU IKCIUTyaTalldd HEOOXOAMMO CTpPOTo
CO0JIIO1aTh:

- MpaBWIbHOE MOJAKIIOYEHHE COCTAaBHBIX YacTe ycmpoticmea IPpyr K APYyry, K
BHEIIIHEH anmnapaType U K CETU 3JIEKTPOIUTAHMUS;

- IPaBWIBHOE 3a3€MJIEHUE COCTaBHBIX YACTEN yCmpoucmea,

- IOPSAJIOK BKJIFOUECHUS U BBIKIIIOUEHUS YCHMPOUCMEA.

2.2 O6wue npuHUMNbI UCNOJSIL30BaHUA ycmpolicmea

[lepen HayanoM OSKCIUTyaTallkd YCMpoOUcmea HEOOXOAUMO CKOH(MUTYpUPOBATH
(HacCTpoUTh) B  COOTBETCTBUM C  TpPEOOBAaHUSMHU  TMPOEKTHOM  JTIOKYMEHTAIUH.
KoudurypupoBanue ocyiecTBisieTcs Kak Ha YpOBHE cucmeMbl OTIOBEIeHUs (00bSIBICHHE
HaJIM4Msl MyJbTa), TaK W HA YPOBHE CaMOro ycmpoicmea (Koo docmyna u 3anpem
docmyna x 3ouam). KondurypupoBanue mnynsta IIJIY ocymiecTBiseTcss ¢ MOMOIIBIO
neHtpanbHoro Osioka 11BY-160/2. ITogpoOHOE onucanne KOH(GUTYPUPOBAHUS CUCHEMbL
npuBoauTca B [1] u [2].

2.2.1 [lexXypHbIA pexum paboTbl ycmpolucmea

JIEXXYPHBIM PEXUM yempoticmea — 3T0 PeXUM OXKHIAHHSA, B KOTOPOM OHO
OTCJIC)KMBAET MOCTYIJICHUE KOMaH/| YIPaBJIECHUS OT IIEHTPAJIBHOTO OJI0Ka. JIEXXYPHBINU
PEXUM xapakrepusyeTcsi MOHWKEHHBIM 3HEPronoTpedIeHneM, Tak Kak OOJBIIMHCTBO
y3JI0B CHUCTEMbl HE HCIOJB3YIOTCA U Haxojsarcs B '"crosimeM" coctosHun. PaGorta
ycrpoiictea B JEXKXYPHOM PEXUWME wunaunupyercss NOACBETKOW IOCTYNHBIX s
BBIOOpA 30H OIOBEIICHUS.

Yempoiicmeo BXOOUT B JIEXKYPHBIN PEXXM cpasy I0CJI€ BKIOYEHUS MUTAaHUSA U
YCTaHOBKHM CBSI3U C LIEHTpaIbHbIM O10k0oM 1[BY-160/2.

B JEXKYPHOM PEXUME ycmpoticmeo npou3BOAUT MEPUONYECKUN KOHTPOJIb U
TECTUPOBAHUE CIIEAYIOIIMUX Y3JIOB CUCTEMBI:

- KOHTPOJIb HAMPSIKEHNUS UCTOYHUKA MMUTAHUS;

- KOHTPOJIb HAJIMYUS CBA3H C LICHTPAIbHBIM OJIOKOM.

B ciydyae BO3HMKHOBEHHMSI HEUCHPABHOCTH YCMIPOUCME0 BBIPA0ATHIBAET MPU3HAK
ABAPU, xoTOpBI MHAMLIUPYETCA HA MEPEAHEN MaHEIU U NEPEAACTCS B LEHTPAJIbHBIN
onok. IIpocmorp mompoOHONM  uwHGOpPMALUM O  XapakKTepe  HEUCIPABHOCTEU
OCYILIECTBIISIETCS B IIEHTPAIBLHOM OJIOKE KaK 3TO OMUCAHO B [2].

2.2.2 PeXXnm 6110KMpPOBKU

Ecnu B ycTpoiicTBE UCHOIB3YyETCS 3allliTa OT HECAHKIIMOHUPOBAHHOIO JOCTYNA, TO
pexxumom oxunanus sipisiercss PEXXUM BJIOKMPOBKU. B PEXXUME BJIOKMPOBKHU
HEBO3MOXHO OCYLIECTBJISITh CEJEKIMI0O 30H OINOBEHIEHUS U IMepellady pPeueBbIX
coobmenuii. Pabora ycrporictBa B PEXUME BJIOKMPOBKU wungumupyercs
OTCYTCTBHUEM IOJICBETKH JIOCTYITHBIX JIJIs BLIOOPA 30H OMOBEIIECHUS.
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Haxonsce B PEXUMME BJIOKMPOBKHM ycTpolicTtBo, 0XuJaeT BBOAa Koja
J0CTyIa, KOJI BBOJUTCS C MOMOIIbIO IU(POBOIl KIaBUaTypbl ycTpoicTBa. BBOoa BepHOro
KOJ1a MIEPEKIIFOYAET YCTPOUCTBO B JIEXKYPHBIM PEXXVM paboTHI.

VYerpoiictBo aBromatmyecku mnepeiiaer B PEXXUM BJIIOKMPOBKU, ecnu He
KCMOJIb30BAJIOCh B TeUeHUE nociieHuX 30 CEeKyH/I.

2.3 lNoproToBKa ycmpoucmea K NCNONb30BaHUIO
2.3.1 Mepbl 6e30nacHOCTU NpM NOAroToBKe ycmpolicmea

2.3.1.1. Bce cocTtaBHBIE 4YacTu ycmpoticmea IOJKHBI OBITh HAACKHO 3a3EMJICHBI
MyTEM TMOAKIIOUCHHS 3a3€MIISIONINX IPOBOJHUKOB K COOTBETCTBYIOIIUM PE3bOOBBIM
coenuHeHHsIM ¢ MapkupoBkoit o 'OCT 21130 Ha kopIrycax COCTaBHBIX YaCTEH.

2.3.1.2. Bce mnoakimroueHHMs] K COCTaBHBIM 4YacTAM ycmpoucmeéa HE00X0IUMO
IPOBOJNTH IPU OTKIKOYEHHOM 3JIEKTPOIUTAHUH.

2.3.2 NMpaBuna n nopsiAoK OCMOTpa, NOArOTOBKU U NPOBEPKN FOTOBHOCTU

ycmpo[lcmea K Mcnonb30BaHUKO

2.3.2.1. IlepBUYHBII BHENTHUN OCMOTpP COCTaBHBIX YACTEU ycmpoucmea NPOU3BOIAT
MoCJie WX pacmakoBbiBaHWs. Eciy mepes BCKPHITHEM YIIAKOBOK YCHPOUCHE0 XPaHUIOCh
P OTPULIATEIBHBIX TEMIIEPATypax, HEOOXOAUMO MPOBECTH BBIACPKKY COCTABHBIX YacTEH
ycmpoticméa B TEUYEHHE YETHIPEX 4YacOB B HOPMAIBHBIX KIMMATHYECKHX YCJIOBHSX, a
3aTeM MPOBECTHU PACIaKOBBIBAHUE.

2.3.2.2. TIpoBepsIOT KOMIUIEKTHOCTb YCMPOUCHEa B COOTBETCTBUHU C MOJAPA3AECIOM
1.3 HacToOsAIIErO PYKOBOJICTBA.

2.3.2.3. IIpon3BoAsT BHEMIHUM OCMOTP COCTAaBHBIX YaCTEU YCMPOUCMEa, IPOBEPSIAL:

- COCTOSTHUE MapKUPOBKU;

- COCTOSTHUE JIAKOKPACOYHOTO TTOKPBITHS

- COCTOSTHUE KOMMYTAITMOHHBIX 3JIEMEHTOB U 3JIEMEHTOB UH/IUKAIIHH;

- HaJM4ue, COCTOSHUE U HAaJIEKHOCTh PE3bOOBBIX 3a3eMIIAIOIINUX COSANHEHUN;

- COCTOSIHUE€ M HAJEKHOCTh TPUCOCIUHEHUS] PAa3bEMOB, YCTAHOBIEHHBIX Ha
KOpITycax.

2.3.2.4. Ycranasausaiot Beikiouarenb CETD 6moka I1BY-160/2, o6ecnieunBaromuii
MoJ1avyy AJIEKTPONHUTAHNUSA, B TIOJIOKEHUE, COOTBETCTBYIOIIEE OTKIIOYCHHOMY COCTOSTHHIO.

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

2.3.2.6. [Ipou3BoasAT MOAKIIOUEHUE ycmpolicmea K iHe ynpasneHus (cm. Puc. 1.1,
Puc. 1.2).

[Tpu npoksagke BHEMIHUX TETIEH UCTIONB3YIOT KaOeIn MmoTpeOnuTes.

2.4 WUcnonb3oBaHue ycmpolicmea
2.4.1 MNMopsapok aoencTeuA obcnyxXmBarlLluero nepcoHana
2.4.1.1 Mepbl 6€30N1aCHOCTH NIPU PadoOTe C yCMPOiiCH 80M

K paboram, CBsI3aHHBIM C 3KCIUTyaTallied ycmpoiicmea, NOMYyCKaloTCs Jula He
MoJioxke 18 Jjer, mpomeanmre MEAUIMHCKUNA OCMOTP B COOTBETCTBUM C JIEHCTBYIOIIMMU
npaBuiamMu, oOydyeHHble 0e30MacHbIM METOJaM paboThl, MPOIIEANINE NPOBEPKY 3HAHUM
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TpeOOBaHMIl MO OE30MACHOCTU TPyAd, MUMEIOIIME TPYIITY MO 3JIEKTPOOE30MacCHOCTH HE
Huxe Il u cooTBeTCTBYIONIYI0 KBaIU(UKAIMIO COIVIACHO JEUCTBYIOIIMM JOKYMEHTAM.
[Ipn sKkcrutyaTanuu ycmpoticmea IOJKHBI COOMIOAAThCs TpeOOBaHUS JEHCTBYIOIIUX
paBuJ U UHCTPYKIIUHU MO OXpaHEe TPYy/la U TEXHUKE O€30MaCHOCTH.

2.4.1.2 Opranbl ynpaBJjieHUsI © KOHTPOJISA yCMmpPolicmea

Ha nepenneii nanenu ycmpoiicmea (cMm.

Puc. 2.1. Bun nepeaneii nanesan IIJY.
Puc. 2.1) pacmonoxeHsr:

no3.1: CgseroBoit uHaukarop CBA3b. VYkaspiBaeT Ha HalmuuWe YCTOWYMBOTO
coerHEeHUsT MeKAy mynbToM [11Y u nentpansabiM 650k0M yripasienus [[bY-160/2;

1n03.2: CeroBoil nHaukatop ABAPHUSA. Ilpu BO3HUKHOBEHHWH HEUCIIPABHOCTEHN B
ycmpoiicmee N HEUCIIPaBHOCTEMN B cucmeMe MUTAET KEATbIM CBETOM;

1n03.3: KHonku BbIOOpa 30H OMOBEIICHHUS W CBETOBBIC WHAMKATOPHI ITHX 30H.
CBeTOBbIE UHAUKATOPHI MHAWBHUIYAJIbHO OTPAKAKOT COCTOSTHUE KaK0W 30HBI:

- HE TOPUT - 30HA HE BHIOpaHa,

- MUTAeT 3€JIEHbIM CBETOM — BEIETCS TPAHCISIMS COOOIIEHUS C JAPYroro
nynsta [T1Y;

- TOPUT HEMPEPHIBHO - 30HA BhIOpaHa.
103.4: Knonka BeiOOpa Bcex 30H cpasy;
1103.5: KHonka BkIt0YeHUs MUKpOGhOHA U 3aITyCKa Hayasla TPaHCIHISILIUU COOOILEHHUS .
1103.6: MuxkpogoH Ha THOKO CTOMKE.
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Ha 3agneit manenu (cM. Puc. 2.2) pacnonioxeHsl:

1no3.1: passem "VYmpaBneHue", nmpenHazHAyEH IS MOJKIIOUEHUS K YCHPOUCMEY
kabens ynpapieHus (1udponas muHa cM. pasaen 1.4.2) co CTOpOHBI IIEHTPAITBHOTO OJI0Ka
[1bY-160/2;

no3.2: pazseM "BII", pazpeM NOAKIIOYEHHS] BHEIIHETO MCTOYHUKA MUTAHUS K
ycmpoucmsy;

1no3.3: pazseM "Pacmmpenue", mnpeaHazHaueH ISl TOAKIIOUYECHUS MYJIbTOB
paciMpeHus 30H,;

103.4: uaaukaTop "1uT.", uHANIMPYET HAIMYKE TUTAHUSL YCMpOUCcmea,

: w :

3/ 4 1/5 2

Puc. 2.2. Bua 3agHei maHesu.

103.5: uaaukaTop "OOM.", UHAUIIMPYET OOMEH MaKeTaMH JTaHHBIX [IU(PPOBOM IIHHBHI.

2.4.1.3 Ilopsinok BKJIKYEHHS YCMPOIUCMEa N KOHTPOJISI padoTOCIIOCOOHOCTH

Bxnrowator snekrponutanue nocpeactBoM Bbikitoudarenss CETb na Omoke LBY-
160/2.

[Ipu BKIIOUEHHUH ycmpoticmea BBIAAETCS 3BYKOBOW CHTHAJl BHYTPEHHETO 3yMMepa,
HAaYMHAIOT CBETUTHCSI KOHTPOJIbHBIE CBETOJUOIBI.

Koutponupyrot cBeuenne unaukaropos "[lut." u CBA3b. [Ipunumarot perienue o
KOHAMIIMOHHOCTH MUTAaHUS U 0 pabOTOCIIOCOOHOCTH YCMpOoticmea B LEIOM.

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

Brikntouenue yempoticmea npou3BOAUTCS B 0OpaTHOM MOPSIKE.

Bo wusbexanue HenpaBWwIbHOW pabOThl (PYHKIMI HadanpHOTO cOpoca W
WHULMAIU3AIUA  [TOBTOPHOE BKJIIOYEHUE YCmpoucmea IOIYyCKAeTCsl TOJNBKO IIOCHE
BBIJICPKUBAHUS B TCUEHUU 15 CEKYH]T OT MOMEHTA MPEAbIAYIIEr0 BBIKIIOUCHHUS.

2.4.1.4 Tlopsinok JeiicTBUsI O00CTY:KMBAIOLEr0 IMEpPCcOHAJa NPH YNPaBJeHUH

YCmpOUucmeom

[Ipy BKIIOYEHHOM MHUTAaHUU ycmpolicmea HAOMOIAIT 3a  CBETOAUOJIHOU
UHIMKAIUCH.

VYrhpaBieHue ycmpoucmeom W KOHTPOJb €ro COCTOSHUSI MPOU3BOMAT Yepes
tenTpanbHbiii 0110k 1[BY-160/2, kak 310 omucano B [2].

CBeuenusa cBeronuona ABAPUSA unguumpyer HeucnpaBHoctd. I[lpu 3TOoM Ha
nureBoit nanenu 6oka LIbY-160/2 taxke 3aropaercs ceeroanon ABAPHSIL.

[Ipu nosiBiennn npuzHaka ABAPUS  BBISCHAIOT TOpPUYMHY  BO3HHKIIEH
HEUCHPABHOCTH, JIJISl YETO BBITIOIHSIOT JEHUCTBHUS, TOCIEA0BATEILHOCTh KOTOPBIX OMUCAHa
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B [2], m BeBOmar Ha JKKW wneHrpambHOro Osioka HWHGOPMAIMIO O MPUYUHE
HEHUCTIPABHOCTH.

[lepen Hauvamom TpaHciasauuu oObsBIeHUM ¢ myabTa 1Y, HEoOXoauMo BBIOpaTh
30HBI, B KOTOphIE OyJeT TepeaaBaThCsi cooOmieHue. BpiOOp 30H TpaHCHSAIUU
ocymectBisiercs kHonkamu «30HbD» na mymere IIY. Kaxnmoe mnocnenoBarenbHOe
Ha)kaThe Ha OJIHY M3 KHOMOK IMPOU3BOJUT BBHIOOP MM OTMEHY COOTBETCTBYIOIIEH 30HBI
TpaHCJSIUKU. BeIOpaHHbIE 30HBI HHIULIUPYIOTCS CBEYEHUEM COOTBETCTBYIOIIETO 3E€JIE€HOIO
CBETOMO/A.

Hauano tpancnsiuu ocymecTBisieTcsl HaxaTueM KiaBummm «Mxd» (MukpodoHn) Ha
nysete [1/1Y, o BKIroueHnn MUKpooHa 1 Hayase TPAHCISALUUN YKa3bIBAET CBETOIUO/.

[Ipexpaienne TpaHCISIUUA TPOU3BOAUTCS IOBTOPHBIM HAXKATHUEM  KJIABUIIU
«Mxkd». Tlocne mpekpaliieHust TPAHCISIMU BCEe BHIOpAHHbBIE 30HBI Oyay COpOIIEHBI Yyepes
30c.

3 TEXHUYECKOE OBCITY>XMBAHUE
3.1 O6wue yKkasaHus

3.1.1 Texuuueckoe 0OCTyKMBaHUE TMPEACTABISIET COOOM KOMIUJIEKC MEpPONPUSITHIA
no o0ecneueHno paboTOCIOCOOHOCTH ycmpoucmeéa W TOAJNEPKaHUS €ro OCHOBHBIX
apaMeTPOB B JIOMTYCTUMBIX UHTEPBAJIAX.

3.1.2 Csenmenuss o0 TpoBeICHUH PpadOT MO TEXHUUYECKOMY OOCITYKHUBAHHUIO,
BBISIBJICHHBIX HEHUCHPABHOCTSX, MOBPEXKICHUSAX, OTKa3ax NepeAaTiMka U O MPUHSITHIX
Mepax MO HX YCTPAHEHHUIO 3aHOCSAT B COOTBETCTBYIOIIME >KYPHAJbl SKCILUIyaTallMOHHO-
TEXHUYECKOT0 yUeTa.

[locne mnpoBeneHuss pabOT NO TEXHUYECKOMY OOCITYKUBAHHUIO, CBSI3aHHBIX C
OTKJIIOYEHUEM DJIEKTPONUTAHUSL YCMpoucmeda, HEOOXOAUMO TIPOBECTU BKIIOUECHUE
ycmpoticmea B COOTBETCTBHH ¢ 1. 2.4.1.3 HACTOAIIET0 pyKOBOJICTBA.

3.2 Mepbl 6e3onacHocTun

[Ipu npoBeneHWH TEXHUYECKOTO OOCTYXKHUBAHUS CIEAYeT YYHUTHIBATh BBICOKOE
HaIpsHKEHUE BHYTPU YCMPOUCmaa.

K paGotam, cBs3aHHBIM C JKCIUTyaTallued TMepeaTdyuka, JOMYCKaroTCs JHlla He
MoJioke 18 meT, mpomiennme MeIUIIMHCKUNA OCMOTP B COOTBETCTBUU C JEHCTBYIOIIUMU
nmpaBuiIamMH, 00ydeHHbIE 0€30MacHbIM METOoAaM paldOoThl, MPOUIEAIINE MPOBEPKY 3HAHMM
TpeOOBaHUM IO OE30MACHOCTH TPYJa, MUMEIOLINE TPYIITY IO 3JICKTPOOE30MacHOCTH HE
Huxke Il u cooTBeTCTBYIONIYIO0 KBaIU(UKALMIO COIMVIACHO JEWCTBYIOIIMM JOKYMEHTAM.
[Ipy sKkcruryaTanuu mnepegaTYvKa JODKHBI COOMIOAAThCS TpPeOOBaHUS JICHCTBYIOIIMX
MIpaBUJI M HHCTPYKITUHN IO OXpaHE TPYy/1a U TEXHUKE OC30MaCHOCTH.

3.3 lNMopsaaok TexHM4YecKoro obcnyxmBaHma ycmpoucmea

3.3.1 IlocnenoBaTenbHOCTh TEXHUYECKOTO OOCITYXMBAHMS BKIIOYAET CIEAYIOIINE
JTaIbI:

- KOHTPOJIbHBIN ocMmoTp (1. 2.3.2);

- MOJArOTOBKA K padore (1. 2.3);

- mpoBepka paborocmnocooHocTH (11. 2.4.1.3).
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4  TEKYLWMW PEMOHT ycTponcTtsa

HekoTopsie BO3HUKAIOIIME TMPHU OSKCIUTyaTalldd HEUCIPABHOCTH MOTYT OBITh
JTMarHOCTUPOBAHBI M YCTPAHEHBI B COOTBETCTBUH ¢ pazjaeniom 2.4.1.3.

B ocranmpHBIX CiIy4asXx PEMOHT ycmpoucmea TPOU3BOIUTCS TPEIIPHUITHEM-
HU3TOTOBUTEIIEM

5 XPAHEHUE

5.1. IlpuOopsl B yHmakOBaHHOM BHJE JIOJUKHBI XPAaHUTHCS B KPBITBIX CKJIAJACKUX
MOMEIIEHUNX, O0ECIEUMBAIOIIUX 3alIUTy OT BIMSHHUS BIAard, COJHEYHOW paJHallvy,
BPEIHBIX MCIAPEHUH M IUIECEHU. TeMIepaTypHbIM pPEXUM XPaHEHHs JOJDKEH
COOTBETCTBOBATH ycinoBusaM xpanenus 2 mo 'OCT 15150-69.

5.2. XpaHeHue ycmpoiicmea OCYIECTBISIETCS C OTCOEAUHEHHBIMU OT aKKyMYJISITOpa
KJIEMMaMH.

6 TPAHCIOPTUPOBAHUE

6.1. TpaHCHOpPTHUpPOBKA ycmpoucme B YHAKOBKE MNPEANPUATHS - HU3TOTOBUTEIS
MOJKET OBITh MPOM3BEICHA BCEMU BUJAMH TPAHCIOPTA B KOHTEHHepax miM Amukax. [Ipu
TPAHCIIOPTUPOBAHUU  OTKPBITBIM ~ TPAHCIIOPTOM  SIIUKUA  JOJDKHBI  OBITh  HAKPBITHI
BOJIOHEITPOHUIIAEMBIM MATEPUATIOM.

6.2. 3HadeHHMs ~ KIMMATUYECKUX M  MEXaHWYECKUX  BO3JCUCTBUH  MpH
TPaHCTIOPTUPOBAHUH JOJIKHBI cooTBeTCTBOBaTh [OCT 12997-84.

7 YTUIN3ALUNA

7.1. VI3genue mocne OKOHYaHHS CPOKa AKCIUTyaTallid HE MPEACTABISET OMACHOCTH
JUTSI SKA3HU U 37I0POBBS JTIOJICH U IJIs1 OKPY>KAIOIIEH CpeIbl.

7.2. Tlpm yrunuzanuu u3AeIUsS HEOOXOAMMO  HUCIIOJIb30BaTh  METOJIUKH,
MpUMEHSIEMbIE NIl OTUX IIeJIeH K W3AETUSM DJIEKTPOHHON TEXHUKH U COTJIACOBAaHHBIC B
YCTaHOBJICHHOM TOPSI/IKE.

8 TAPAHTUWHBLIE OBA3ATENBCTBA

8.1. IlocTaBumk oOecrieuynBaeT TrapaHTUHHBIC 00S3aTEIHCTBA B TEYCHHE OHOTO
roga co JHS TOKYNKM WU3ACIUM MpU YCIOBUM UX TNPABUIBHOM SKCIUTyaTalluu,
MOAKJIFOUCHUU U COXPAHCHUU TapAHTUIHBIX MJIOMO.

8.2. Cpennnii cpok Ciry)O0bI n3nenus He meHee 10 jeT.

8.3. [Ipou3BoaMTENb OCTABIIACT 3a COOOM MPABO BHOCUTD B YCMPOUCHBEO CXEMHBIC U
KOHCTPYKTHUBHBIC U3MEHEHMUSI, HE IPUBOASAIINE K YXYIIIEHUIO €ro MapaMeTpPOB.

9 CINUCOK NCIMOJIb3OBAHHbBLIX NCTOYHUKOB

1. "Cucrema aBTOMaTHYECKOTO PEYEBOrO OMOBEIIEHUS U MY3bIKaIbHOW TPAaHCISALNN
PEUOP. PykoBoacTBO 10 3KcITyatanuu”

2. "UenTpanbubiit 6ok yrnpasaenus [I1BY-160/2. PykoBoacTBo 1o skcrutyaraiuu.”
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