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‘BomokorRo-onTHNeckaz THuRs ceasi (BOIC) 1 dur. 1 ee crcrexa GesomacHocT &
TpyAEO-ROCTyMEOM palOKe CONEPHAT: KaHAT KaGeTsHOM KARATHSANAH 2, B KOTOPOM
yoxesE ONTHYeCKHe KaGem 3. KanaT KaGeTsROR KaRATHSAINH 2 BHITOTHER TOT
moBepxEOCTE0 rpyETa 4. BOJIC 1 MiteeT Ha yIacTke B TPyIHO-IOCTYIHON pafiose n
KOTTOMIEE 5, B TOM THCTe MepBit 51, MPOMERYTOTHBIE 5, 53- Sp.1 M MOCTETHAE -51f - 5y,
pacroToKerHEe APYT OT ApyTa Ha paccTosEmm 0,1-1, 2 KM B 3ABHCHMOCTH OT MeCTa
pOTOKERRA BOTOKORHO-ONTHTe CKO T CBa3E 1. TIOPFIKOBHIE HOMEPA KOTOTIER
BHECEHS! B ONIEATHEHY0 MAMATH CHCTEMS G€30MaCKOCTH,

‘ECTH 9aCTS BOTOKORHO-ONTHeCKOM THHAT CBA3H | IPOTOKEH B HACETERHOR
MECTHOCTH, TO IPHEMMaOT \HERMATEHSIE PACCTOTHIE MEAKIY KOTOTIAME 5.

‘Kaxuiit KOTOZel 5 MyeeT KpHIKY 6. CHCTeMa Ge30MACHOCTH COTEpHT HERTp
yUpaBTennE OXpaKOi 7, CONEpRAMHH, B CEOI 0%epells, IPHEMEO-TEpEAamee YCTPORCTED
8, K BHXOAY KOTOPOrO IpHCOETHE€Ha AHTeRHA O

‘B YIQ7T€HEIX TPyIHO-MOCTY MESIX paffOHAY, e HEBOIMOKHO HOTBECTH
TEKTPOSHEPTHEO A% IHTAHHA CHCTEMS Ge30IACHOCTH, B IEPEYI0 O%ePeTs BHIEOKANED,
BHIGRPAIOT O HH HECKOTEKO ONTHYECKIX BOTOKOH ATS Nepeaatn sneprnn 10. B Havare
TPYAEOTOCTYIHONO YIACTKA B MepBOM KoTomwe S1 yeTaroBte cuirTep 11 1 K Hedy
‘MpHCOEHHeR TaseprI ONTHTECKHH NMOTYT 12, MpeHAIHaTeRHE 1713 MepenaTH
MOIIEOCTH B Bi1e CBETOBOM SHeprHH.

‘B MPOMERY TOMHAIX # MOCTETREM KOTONHAX 5), 53 ... Sy TPYAHOXOCTYTHOTO paftora &
KEKTOM B3 HIEX, YCTAROBTeR (OTOSTeKTpHeckHii Ipeopasosarens Hanpsxesns 13,
TORCOETMEERHE K CITHTTEpY 11 A% MOTY<eHNE TCTH IKEPTHE, HAYIMel OT ONTHYECKOTO
BO70KHA 117 MepexatH 3epran 10.

Crutep (s mepesone c ar. - passeTEHTETs). OMTHYECKHE PAsECTERTETH  HX
HCHOTH30BAEHE B BOTOKOHHO-ONTHYECKAX THEHAX CEA3H

OTOBOTOKEO MPOTOTKAET OCTABATECE OTEOH H3 CAMBIX ONTHMATEHEIX 1
BOCTpEGOBARRLIX CpeX 13 MepeNaTH AHHELX, CHTEATOR H HEGOpMANHE K GTsmIHE
PACCTORHEX Ge3 OTPARMYEHAS 10 MOTOCE IPOTYCKAHHA H CKOPOCTH Mepexat. JLix
ToCTpOEHRA BOTOKOHEO-ONTHYE CKEX THEHit cBx3H (BOJIC) Tpelyercs HemoTs308amHe
CIeNHATHSHDOEAHEOTO KTHEHOTO H NACCHEEOTO 0GOPYIOBANAE, & TAKAE IPHMEHEHHE
CIeNHATE HAIX HECTpYMeHTOB i MpHGOPOE. PasseTenTes (optical splitter) - HeGoTsmoe, HO
HeOGXOMHM\OE CTPORCTED, HCMOTEyEMOE MpH CTPOHTETECTEE CeTel CBAZH ¢
HCOTS30BAEHEN ONTHYECKOTO BOTOKHA.

OmTirgecKa pasEeTETETs MPENCTABTAET 3 CeR MACCHEHOE YCTPOHCTED,
pasienTIOMmee IOTOK SHEPTHH, Tepe1aBaey st MO ONTOBOTOKEY. 1aEHOE YCTPOHCTEO
SBTAETCH MACCHERENY, IOCKOTEKY AUTH PasieTeHAA ONTHYECKOR MOMHOCTH 3eKTPOTHTAHHE
He TpeGyerca

OmTigecKHe paseeTEHTETH yAe J2BHO H YCTEMHO IPHMERFIOTCE B IPAKTHKE HDH
CTPOHTETECTEE MATHCTPATSHEIX H CYGMATHCTATSEELX THENIT B THOPHIHELX BOTOKOHEO-
KoaKcHassIx cersx (Hybrid Fibre and Coaxial), HCIOTESyeMSIX 1% pacTpeReTeRns i
IepeIaTH TeTEBHIHOREOTO CHIBATA B CETAX Ka0eT5HOrO TeeBmAerws. H eme Gosmee
pHMeHERHe ONTHYECKHE PASEETBATETH HALLTH C CO3TaRHe B O0-EIX OTaX H PASBHTHeN
‘Texmozora PON (Passive Optical Network), KoTopas B HacTORMee EpeMS CTaTa
‘TomyTApEOH H AOCTYMHOR.

OmTHYECKHE CILTHTTEPS! 0 KOTHYECTEY EXOTOE H BHXOTOR PasTeTATCA Ka X-06passste
(ECKOTEKO EXOTOB H HECKOTSKO BEIXOT0E) H Y-00pastsle (OTHE EXOT H HECKOTEKO
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2 Uscro nocewaeume @ Havanonan crpsmna

‘TomyTApEOH H AOCTYMHOR.

OmTHYECKHE CILTHTTEPS! 0 KOTHYECTEY EXOTOE H BHXOTOR PasTeTATCA Ka X-06passste
(ECKOTEKO EXOTO H HECKOTSKO BEIXOT0E) H Y-00pastsle (OTHE EXOT H HECKOTEKO
E51%07108). Canarii mpocTefimi X-0GpasHsi ONTHYE CKEk JETHTETS HMeeT 162 EXONa
52 BarxOna (TaK HasEBAeMs ONTHYECKH passeTERTE TS 2x2). Caustit mpocTelmi cpeti
‘Y-006paskEX OmTHeCKHX feTHTeTeH - 3T0 ONTHYECKHH CILTHTTEP, KOTOPSI HMeeT OTHE
EXOT B 7182 BHIX072 (TaK EasHBaeME OMTHYECKuE passeTBHTETs 1%2). Y-00paskste
CITHTTEDE BASHIEAIOT AETHIETANA MOMHOCTH. Y-00Pa3HELe AeTATCH Ha 154 THIZ
CHMMETpRYESE  HecHMMETpEHRE. CHMMETpHYHSE Y-00pasHie ONTHYECKHE TeTHTETH,
[PASTETAOT ONTHIECKYHO MOMHOCTS MEXKIY EHKOTaMI pasHOMepHO. HecmnteTpassie
OMTHYECKHe TeTHTETH MOIEOTEOT PASTETHTS ONTHIECKYIO MOIIHOCTS B ONpEAETeHEOR
nporop.

'KOHKDETHO & IPETOKEHEOM TEXHETECKON perre;

npmenens: Y-o6passste

cnTrepst 11 412 mepsoro xomoxna S1 (G 1 # 2) ¢ AEYME EXOTAME H OTHH BEIXOTON, 2
2714 TIPOMEAYTOTHEIX  HOCTEHETO N-T0 KOTOAWA C OTHIA BXOTOM H ABYMS BEXOTAME
(@mr 11 3)

BO BCeX KOTOMIAX 5 TPYAEO-ZOCTYIIEOTO YACTKA BOTOKORHO-ONTHTECKOM THENH CEA3H
1 yeTaoBTer KORTPOLTEp 14 (117 YIPABTERN BCEMH MPHGOPAMIE CHCTENE!
6€30TaCHOCTH). K KOTOPOMY NPHCOEHEEH aKKYMYTATOP 15, IO KPEIMIKOR 6 yeTaRoBTeR

KOHIeBOM BHIKTIOTATETS 16, MpeTHASHATE KR 117 BXTIOTEHNE By TPeRHeH EHIOKAMEDE!
17, yeramosersof & KaxaoM Kotomne 5. KORTpotep 14, KoRmeBofi Barkmosares 16 &
BHYTpeHAX BHTeOKaMEpa 17 COSTMEEHE! MEAY COBOH THRHAMMI CES3H 18 118 HOTTHTKR
IEeprHei H YIPABTERNE IPHGODAMH Ge3ONACHOCTE.

KOO HEKOTODHIX KOTOTIER 5 MOKET GHTS yCTAHOBTeHA BHEIHAR BHACOKaMepa 19.

‘Bemuax erzeokaMepa 10 MOKET GHTS JCTAHOBTEHA MDA HATHYHA BHEMHHX OTIop 20.
KAK eCTECTBEHHAIX, HANDHMED EPEEBeE, TAK H HCKYCCTBEHHEIX, HATDHMEp CTOTG0E,
orpaxaerm u cTex 31axH

J1% epenath HEQOPMAITHE O COCTOREHH Ge30MACHOCTH K SHATHTETEEOE PACCTORRHE B
MECTaX, Tfle HeT npoBTeN C STEKTPO3HEprHef, HANPHME B HACETEHEEX MYHKTAX, MOTYT
G515 yeTaoB e peTparcIATOpE: 21 (BHT 7), K KOTOpEM OT GTHKaHIIEro KoToMa 5
ToTEeTeH MoTB0NAmE KaGeTs 22 K MPHEMHOMY YCTPORCTEY peTpaHCTATOpa 23, KoTOpoe
KaRATOM CEE3H 24 COETHHERO C MepETAIOMEN YCTPORCTEOM 25, K BHIXOTY KOTOPOrO
IpHCOETHHEHa IPHEHO-TIepeAMIaT AHTERH 26 1% Mepeast HiGOPMAIHH T
pammoxaaty 27

‘PerpascaTopsr 21 HOTAHEL GHITS YCTAHOBTERS! H IPH OTCYTCTEMH HACETERHEX
IIYEKTOB A I7KTpOMEpenat Tepes 70-80 Kar. ITO MPEAETEROE PACCTOREHe,
KOTOpOE MOKET GHIT epe1ara SHEprHS IO ONTHTECKOMY BOTOKE. B 3ToM cydae
amepromoTpebenne petpascaTopa 21 i o%epenHoro yeactsa BOIC 1 woxer 6o
oBecresero npHMeHeRReN H3eTs-TeReATOPOE, (K2 BT 1-16 TMseTs-rerepaTops! He
nokasatr)

‘Ha gur. 8-10 npmeetesa c1pykTypa BOIC 1, Conepkamas onTHYECKHE BOTOKHA
PasHOro HasHaweruA. ONTHYCCKH Ka6eTh 3, KPOME ONTHIECKOTO BOTOKHE (BOTOKOR) A1
Ttepesata smepri 10, COTEPANT BOTOKEA 1713 Mepetadst HEGOpMAMAH 28 (oCHOBHOE
sasmazenme BOJIC)  BOTOKEA CHCTEME! Ge3OMACHOCTH 29 1% epeati HEGOPMAITH O
COCTORHAH Ge30TACHOCTH BOTOKOHEO-ONTHYECKOf THEHMH CEE3H 1.

‘Ha Qur. 11 mpHEETeRa CXeMA MepetatH SHEPTHA 0 HeCKOTSKAM ONTHYECKH BOTOKEAM
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Ha dur. 11 HpHBeeHa CXeMa MepeatH SHEpTHE [0 HeCKOTHKEM ONTHIECKH BOTOKHaM ~

10 OTHOEDEMEHEO, KOTOPYI0 MOKHO IDHMEHHTS, ECTH He YIACTCH NEPEAATS SHEPIHIO M0
OOy OmTHYECKOMY BOTOKEY 10 it 7114 AyGTHDOBAKHS CHCTEN GESOMACHOCTH.

‘Ha Qur. 12 npEeeRa YIPOMERHA CXeMa Mepeati HEPTHH 0 OTHOMY ONTHTECKOMY
oroxEy 10 Ko BCe KoTomax 5.

‘Ha gur. 13 npwBener TasepHsrii onTHYE KA MOAYTS 12

‘BomokorRo-onTHNe cKas THERS CEa3n | (Gur. 14-16) oBopyaoBana cHCTeNOH OxpanE
nepHMeTpa Kon0x1eB 30, BHINOAHERKOH HOX FPYRTON 4 BOKPYT KOTOAUA 5 AT% KOKTPOAR
mpoxoxerns KapymuTeTel K K0T0TMy 5. TPEATIOTTHTETERO OGOPYAORATS TAKMME
cHCTeMaMH BCe KOTOTIE 5

CHCTeMa OXPAHH MepMMETpa KoTOXIEE 30 COTEPANT CEHCOPHOE ONTHTECKOE BOTOKHO
31, mpoTTOKERHOE MOT TPYTON BOKPYT KOTOTNA 5. MepeaTaHK CHIHATA 32, IPHEMEHK
currana 33, npeoGpazopaters 34, ycmTaTeTs 35, mpomeccop 36 6ok mawsTa 37 (dHr
14-16).

K EXOIY B CEHCOPHOE ONTHYECKOE BOTOKHO 31 HOTKTIOTER MepeTaTanK CHIEATa 32,2 K
BHIXOTY - IPHEMHIK CHIHaTa 33. BEIX0X H3 IPHEMHHKA CHTEATA 33 HOTKTIOTeH K BXOTY &
nmpeoGpasosaters 34. TipeoGpasosatems 34 mpeobpasyet OnTave K (CEETOBOR) CHIHAT &
aMexTpITeCKi 115 ero yCuTeRns, 06paGoTKH 1 aHaTH3A. BEIXOX H3 mpeobpasosatens 34
MOTKTIONER K BXOTY B YCHTHIETS 35, 2 BEIXON M3 YCHTHTET: 35 MOTKTIOTH K BXOTY B
mponeccop 36. Berxox 13 mponeccopa 36 MOTKTOTER K EXOAY & KomTpo7ep 14. K BToposty
EXOIY B MpOTECCOp MOTKTIO%ex GT0K mauaTH 37. BI0K manaTs 37 CoTep&HT HEGOpMAITO
10 2TTOpHTMY YIpaBTenn CHCTEMOR OXPAKH MepmteTpa 30 i IOPAIKOEONY HOMEPY
xo701ma 5 (. 14-16).

'VI3BECTRO, ST BOTOKORHO-ONTHYECKHE KaGeTH, HCMOTE3yeMELe OGBITHO 113 Hepeatt
‘MHGOPMAIEH, MOKEO HCIOTS30BATS TAKKe H B KATECTEE JATTHEOS A% IEPHMETPATHEEIX
oxpasHEIX cHCTeM. [leQOPMAITHE ONTHTECKOTO BOTOKHA HIMEERET €10 ONTHIECKHE
MaPaMETp H, KAK CTECTEHE, XAPAKTEPHCTHH MPOXOTAMIETO Tepes BOTOKHO H3TyTeHnz. B
CHITY CHIEHOUKH HCIOTS3YEMBIX QHIHTECKIX IPHHIATIOE OMTOBOTOKOREEIE CHCTEMEL
OTTHTAIOTCS OeHD MATOH EOCTPHEMITHEOCTIO K HTEKTPOMATHHTHEN! IOMEXAM, T10
TMO3BOTRET HCMOTE30RATS HX JaKE B HEOTATONPHATHOM 31eKTPOMATHHTHOR OGCTAHOBKe.

OmTirgecKoe BOTOKEO B OGIeN CTyTae IPEACTABTRET COGOH KOAKCHATEHE CEETORON,
CEeT pacnpocTpaRAeTCs B10TS NERTPATEOM FaCTH (CepIUEEHHR) BoToKHa. K CepmesuEe
BO70KHA IpHTEraeT MPO3PaTEa% 060107, KOTOPaZ OGTATAET MERBIIAN TMOKATATENEN
OMTHECKOTO MpeTOMTEHHE, Te) cepaneBnra. CEET, PACTPOCTPARTOMIHCE TOX YIIOM K
OCH CBETOBOAa, OTPAKAETCA OT TPARHIIEL Pa3AETA MERAY CepAUSBHHO H 06070TKOH i
KOHIEHTPHPYETCA B HEHTPATHHOK TaCTH BOTOKHA. BREIIHee HENpOIPATHOE MOKpHITHE
VAT 1% MexaHETECKof IAMATH KaOeTs.

‘B KaTeCTBe HCTOMHEKA H3TYeHAS OGHITHO HCMOTSSYIOTCE MEEHATIODHELE
oIy poEoTHIKOBMe Tasept M CBeToTHOT. Ha BaIXO%e Kabenx yCTAROBTER
omTHeCK MpHeNHE MOTYT, KOTOPSIE MpEOGpAsyeT OMTHYECKIE CHTHAT &
aexrpueckuii. TIpH Ae GOPMAUHAX KT BHGPAIHIX BOTOKHA H3MERTIOTC YCIOBHE
PACTPOCTPAHERH CBETA HTH €10 BHYTPEHHErO OTPAKEHRE, B PE3yTETATE TeT0
IpeTepreRaioT H3MeReHHA $asoBsie H IPOCTPAHCTEEEHEE XAPAKTEPHCTHKH Ty¥a Ha
BHIXOTe KaGeTE. JTH HIMEHEHNE PETHCTPHPYIOTCA GOTONpHEMERKOM | 0GpaGaTsIEaioTCE
aBATHIATOPOM CHTEATOR.

Vipura Anexcariag
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CyHT A1 MexamRIeCKOR JAMATH Kabens. "

‘B Ka%eCTEC HCTOYEHKA HITyIeHNS OBHITHO HCHOTS3YIOTCE MIHHATIODHELE

0Ty MpoBOAHKORHe Maseps WK CEeToRHOTS. Ha BHXOZE Kabens yCTasORTeR

ommirsecki mpHeMsE MOy 5, KOTOpEH IpeoGpazyeT oNTHIeCKi CIHAT B

aexrpueckuii. TIpH Ae GOPMAUHAX KT BHGPAIHIX BOTOKHA H3MERTIOTC YCIOBHE

PACTPOCTPHEHIS CEETa HIH €T0 BHYTPEHHETO OTPAKEHIS, B PE3yIRTATE Ter0

IIpeTepERaIOT HIMeHeEHHS (a30BKE H NPOCTPAHCTREHEAE XAPAKTEPHCTHKH 192 Ha

BHIXOTe KaGeTE. JTH HIMEHEHNE PETHCTPHPYIOTCA GOTONpHEMERKOM | 0GpaGaTsIEaioTCE

aHATH3ATOPOM CHIEATOE.
'BOOKORHAIE CERTOBOTE! AETATCS K MHOTOMOAOBHIE i OAHOMOZOBRE. JlHaMeTp
CepANEEHEA! \MHOTOMOTOBEIX BOOKOK 008IHO cocTasnset 50-100 mkpo:. TTo Takoxy
BOTOKEY OIHOEPEMEHHO PACHPOCTPAHALTCS GOTBIIOE KOTHTECTED THIIOR BOTH (MOX) C
‘PASTHTHEIMH TeOMETPHTECKIMH NAPAMETPAMS. DTH Iy<H HCTHTHEIOT MEOKECTECHEEE
OTpaXeHHS OT TPAHHIIEL MEAAY CEPACEHEOH i 0GOTOKOH, IT0 IPHEOTHT K 32METHOMY
32Ty XaHHIO CHIEATOE.

JIHaMeTp CepAeBHRE OTHOMOAOBHIX CBETOBOTOB COCTaBIACT He Gotee 10 Mmkpor. B
‘TaKOM CBETOROTIE MOKET PACTIDOCTARATECE TOTEKO OTHE THIT BOTHEL (MOTa) H 3ATyXaRHe
CBeTa 3Zech CYIECTECHEO MEHBILE, SeM B MHOTOMOTOBH CECTOEOAX.

‘B BOTOKOHHO-ONTHYECKIX OXPAHEEIX CHCTEMAN HCTOTS3yIOTCS PASTHIHEIE METOTA
PeTHCTpALHE CHIEAT0B ETOpAEHHS:

'MeToa perncTpauH MeXMO0BOH HETepepernun [T0TyNPOBOIRNKOBEL Tasep OOBITHO
TeHEPHPYCT HECKOTSKO ACCATKOR GIHIKEX 1O 4CTOTe MOA (CHEKTPATSHBIX THHEE) ¢
Ompe e TeRHEIN pacTIpe e TeRHeN IHEPTHE 0 CIEKTPY H3TyeHuA. ECTH MHOTOMOZOBIE
OMTOBOTOKORHEI KaGeTh MOTBEPrAETCE MeXaHHTECKHN BO3TACTEARM, TO Ha €10 BHXOTE
‘PerHCTPHpYeMsLi MPHEMHHKOM CIICKTp HYTy9IeHNS MEEAETC, 910 I03E0TACT
‘AeTexTHDOBATS AedopManHE Kabens.

Metox perrcTpamin crextp-crpyxTypst Ha BHXOJE OIITOEOTOKHA EaOTIORAETC Tak
~Ha3HEAENAT CICKTP-CTPYKTYPA, MPEACTABIIIONAS CoGolk HeperyIAPEYio CACTEMY CRETIHX.
H TeMEsIx nates. TIph ZeOPMALATX Kl BHOPAIIHA EOTOKEA CIEKTP-CTPYKTYpa
Ty serns MpeTepuesaet HaueHernA. JL1% ACTEKTHPORARIE AepopMaNE Kabes Yiech
IIPHMERSIOT IPOCTPARCTECHHO- Sy ECTEHTETHEEE (OTONPHEMHHKAL.

‘Merox smkpoanpAermi

3Ta TeXHOTOTHA HPEATONATACT HCMOTE30BAEHE AEYS OTACTHHEIX OHOMOTOBE
ONTHEECKIX BOTOKOE, IO KOTOPEIM PACHPOCTPAHACTC Ta3epHOE HaTydexe. Ha Aatshex
KpAIO 30HH! OCYIIECTEARETCH HATEpePEHIS 0GOIX AyTe B CIENHATHHOM ONTHIECKOM
Moaye. ECTu ycTamORTeHHEL 10X 3eMTe ONTHYeCKH KabeT HCTRTHEeT
MexaHHTeCKHE BO3TCHCTERS (EAPHMeD, HIMEHEHNA JABTEHHT OT IPOXOIAIEO TeT0BEKa),
0 108K PACTIPOCTPAHERHS M3y TeHHS N0 OGOMM EOTOKAM HIMEHSIOTCA, i AHEAMAKA
HHTepGepeRIHOREOH KapTHEKH B ONTHYECKOM MOZYTE IO3E0IAET 3aPETHCTPRPOBATS
sTopeHie.

'VIETepdepennHORREIE METOT ¢ T0KATHANHEH MeCTa BTOPEHHA.

37a CieMa ARIFETCE (BOTOKOHHO-ONTHYECKOM) BepCHell KIACCHYECKOr0
HETepepomeTpa Maxa - I[amgepa. B COCTaE MPOTXEHHONO AATIHKA EXOZAT TPH
OTZETEHAI BOTOKEA MEOTOKHISHOTO ONTHYECKOTO KaGes. /{82 BEPXHAX BOTOKHD
BHNOTETIOT BYHKIIMIO Iy ECTRHTETSHELK HTEMEHTOR: & HIX IOJA€TCH HITYSeHHE OT
0Ty IPOEOARHKOEOTO Tazepa, PABOTAOMETO & KeNpEpHEHON pexme. TpeTe (BHXOTEOE)

¥ foxyuesrt C T
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'VIETepdepennHORREIE METOT ¢ T0KATHANHEH MeCTa BTOPEHHA.
3Ta cXeMa FBIRETCE (BOTOKOHHO-ONTHIECKOM) BepCHel KIACCHTECKOTO
mTepgepomerpa Maxa - Ilatepa. B COCTAB MPOTEERHOTO JaTIHKA EXOLT TPH
OTIETHEEIX BOTI0KHA MEOTOXHTSHOTO OIITHYECKOTO KaGe1x. 16 BepXHAX BOTOKED
BHITOTHAOT GYHKIHIO TYECTEHTETSHEIX STEMEHTOB: & KX MOJACTCH HITyTeHHeE OF
OTYIPOEOTHAKOBOrO Tasepa, PAGOTAIOMIErD & KEMPepHIBHOM pekmie. TpeThe (BHXOTHOE)
BOTOKHO CYAHT A% EPe12<H CHIHATOB Ha 2HATHIATOP CHCTEMS! OT OKOHETHOTO
omTHeckoro woxys. FICTOSHAK H3Ty9eEHE PACTIOTORER B G70Ke 2HATHIATOPA, OT Hero
3Ty YeRHe 123epa IO MACCHEHOMY BOTOKEY MOTAETCE KA KATATHHE MOTY 5. B 310N
MOIyTe H3Ty¥eHHe PACIIENTAETCE K BA MyTKa, KOTOPHIe MOTAIOTCA Ha 182
“YECTBHTE THHEX BOTOKEa. Ha OKOHETHOM MOTY Te MOHCXOTHT HETepdepenms 05omx
Aywelt. ECam 06a mteta ST0r0 HETEpOEPOMETpA HAXOTATCA B HEBO3MYIEHHOM COCTOTHHH,
T0 HHTepGepERNHONRAT KAPTHEKA K2 OKOHETEOM MOTYTe OCTACTCA HeHsNeRHOH. TTpH 3ToM
CHTHAT, MepenaBaeNsIii C OKORETHOTO MOTYIIA O BIXOTHOMY ONTHYECKOMY BOIOKEY Ha
amaTHIaTOp, He mMeeT mepeMerHOK cocTaBTHOMeR. TIpi fehopMAmIIX HTH BROPAHIX
KaGe1% ONTHYECKAR PASHOCTS XOTA & TyECTEHTETEHEIX BOTOKHAX (T.e. ITedax
HHTEpEPOMETpa) HIMERAETCH, H OKOHETHEI MOTYTo PETHCTPHPYET HEPEMERHYR0
coCTaBImOMYIo CATHATA, MepeTaBas ee Ha aEaTH3ATOp. CTEMEHIECKAT OCOGERROCTS
HaREOR HETep(epERIHORROR CHCTEMEI COCTONT B TOM, ¥10 02 OTpeZeTseT
OTHOCHTETERYH0 BpEMEHEYI0 3ATEPAKY PETHCTPHPYEMEIX CHTHATOR & OGOIX ITedax
‘MHTEpEpOMETpa. ITO MOIEOTAET ONPENETATS MECTO ETOPAEHES B CHCTEMY ¢ TOTHOCTEI
10 HECKOTEKEX MeTpOE.

‘TeXHOTOTHA KOTEPERTHO ONTHTECKOH PEdTIEKTOMETPHI ¢ EpENEHHRN PaspemerHeN.

‘Eimle 0162 TeXHOTOTHE, HOFEHEMATCH CPABRATETEHO HENABHO, HCIIOT3YeT IPHHIMIE
C-OTDR. Tlonsoe Bassarte 31of Texsozormu Coherent Optical Time Domain
Reflectometry - HTH KOTeEHTHA% ONTHYECKAT PedTEKTOMETDHA C EPEMEHHEN
paspermerHex. D12 TEXHOTOTHA MPEATOTATAET, 910 K KOTPOLTEDY MOAKTIOTEH
EBO70KORHAIF KaGes, B KOTODEI IOTAETCE TasepHOE HITyTerHe. KaxTsti JeverT
EOTOKORHOTO Ka0e13 SaCTHYHO OTPAKAET HITyTeRHe E CTOPOHY KORTPOITepa. EcTH Kabers
TOTBEpraeTCA TeGOpMANHAN HITH BHGPAITEAN, TO XaPAKTEPHCTHKI OTPAKERHOTO CEET
HSMEHTIOTCH H CHCTEMA PETHCTPHDYET TPEBOXHEL CHTEAT. DEKTHEHOCTS CHCTEME!
CYIMeCTBERHO MOBHIMAETCS, ECTH & BOTOKHE CIENMATSHO CO3TAITCA PeryIApHEE
"HEOTHODOTHOCTH MOKA3ATEN METOMTEHRS C NPOCTPAHCTEERHENY TEPHOTOM, CPABHEMEN
€ ATHEOM BOTHEL Ta3€DHOTO H3TYTeHAS, T.¢. GOPMHPYIOTCH YCTOBHA J1H TAK HAIHEAENOTO
Gprrosckoro paccessns. TaKas TEXHOTOTHA MOSEOIAET HIMEDATS EDEMS 3ATEPRKH
OTPAKEHHONO CHIHATA H IOTY9aT5 HEQOPMAIIEIO O MeCTe, e IPOHCXOTAT HApy MIeHHT
COCTORHAS CeHCOPa, Te. O MECTe BTOPKEHNS.

‘BCe MePETHCIERHEIE CHCTENS! 09eHb CTOKEE! H HOSTOMY HMEIOT O%¢Hb BEICOKYI0
cromMocTs. VamTsizas Gomsmyso npotmxerrocts BOJIC 1, mposozameit mo sceft
‘TepPHTODHI CTPAKE! K OTPOMEOE KOTHYECTEO KOTOTIEE 5, 3Ta npoGTena mieet GoTsmoe
smatesme. TIpeATOKeHa CaMa% IPOCTAS, MOTPEGIAIOMAT MHEHMYM JHEDIHE K K¢
TpeGyroimas OBCTYKHEHIR CXeMa OXDAEE! IEPHMETpa KoTonma 5 (fur. 14-16).

J11% mepenath SHEPTHI MOTYT HCTOTESOBATECA H TIOGHE CYIMECTEYIOMIHE ONTHIECKHE
BOT0KHa, B TOM THCTe CEOGOTHELE, TIPH 3TOM MOKHO OTHOBDEMEHEO OCYMIECTETATS
Ttepenaty KOHTPOTHHOH HEGOPMAIHH CHCTEMS! G¢30TACKOCTH H SHEPIHH 10 OTHOMY i
TOMY e ONTHYECKOMY BOTOKE.

VI3 Ne2698007 - Mozil... (64 Bropsume - flaswvie .. W3 Aoxyment] R Vipura Anexcariag

B o

07102019




image12.png
Qaiin Mpaska Bma Xypran 3: Vncrpymerei - Crpaska

Uermpansisii 6ar Pocciick: X onfig X Orepaimiie.

TMouck LN s @ =

Cc & https://www1 fips.ru/registers-doc-view/fips_servlet SRS

£ Uacro nocewaemsie @) Hauanswas crpasa

‘Tpebyioimas OBCTYKHEAHIR CXeMa OXDARE! IEPHMETpa KoTonma 5 (fur. 14-16). ~

J11% mepenath SHEPTHI MOTYT HCTOTESOBATECA H TIOGHE CYIMECTEYIOMIHE ONTHIECKHE
BOT0KHa, B TOM THCTe CEOGOTHELE, TIPH 3TOM MOKHO OTHOBDEMEHEO OCYMIECTETATS
Ttepenaty KOHTPOTHHOH HEGOPMAIHH CHCTEMS! G¢30TACKOCTH H SHEPIHH 10 OTHOMY i
TOMY e ONTHYECKOMY BOTOKE.

PABOTA CHCTEMBI BE3OTTACHOCTH

'PaGoTa CHCTeMs! Ge30MACHOCTH BOTOKORRO-ONTHYECKOR THEHR CEA3H OCYMIECTEIAETCE
caeayommy o6pasont (g 1)

TIpw MOMAITKe OTKPHITS KPHIIKY 6 KomoxTa § cpabaTsIEaeT KoRmeBof EMIKTOTaTe s 16
3AMBIKGET ems MATAHRR BEY TpeHReH BHTeOKaMEpH 17 0T aKKyMyTATOpa 15. BEyTpenm
EnzeokaMepa 17 MepetacT EHIEOHEOPNAITHIO M0 OITHIECKOMY BOTOKEY G30MACHOCTH
20.

Tip
ERgeoKaMepH.

‘epes xaxste 70-80 K YCTAHOBTEHE PETPARCTRTOPE! 21 1715 Mepeatst mEGOPMAIHH O
COCTORHAH CHCTEMS! Ge30TACHOCTH 10 PATHOKARATY B TABHEI IEHTp YIPABTERHA.

‘VIETepEaT 214 § CTAHOEKH PETPAHCTATOPOE 21 OMPENETHICE MAKCHMATEHO BOSMOKHEDL
PACCTOREHEN 1% TIeeaTH ONTHYECKOf SHEPHH 10 ONTHYECKOMY BOTORHY Ge3
3HATHTETHHAIX TIOTEP PH YCTOBHA €€ OTEOTA B IPOMEAYTOTHEIX KOTONAX 5 418
mTaRs By TpeRRIX BHTeOKaMEp 17

TIpmereRHe CHCTEMS OXPAHE MePHMETPA KOTOTIER 5 MOIEOTIET OGHAPYKHTE
MPOHHKEOBeHHE HADYIIHTETE K KOTONL 5 H MECTO NPORMKHOBEHRS C TOTHOCTEO 10
HECKOTEKEX METPOB (OUEAeTHTS HIeHTHPHKAIHORHEL HOMEp KOTOTIA) H MepeaTs 3Ty
mEbOpMamE0 (GHr. 16) C CERCOPHOTO ONTHTECKOT0 BOTOKHA 31 Ha IPHENHOE YCTPOHCTE
33, ;atee - wepes npeoGpasosatens 34 1 ycmTHTeTs 35 B mponeccop 36, KoToptE
amammsEpyer mEgopyammo. Tponteccop 36 mepexaet ee Ka omTpoTTEp 14  Aatee - M0
OMTHYECKOMY BOTOKHY CHCTENH! Ge30macHoCTH 20 i HOTBOTAMeM Kabemo 22 K EXOIY B
Gmxafimuit perpancaTop 21 Ka IpHeMEOE YCTPORCTEO peTpacsTopa 23 (ur. 7).
ToTOM Ea Mepefaomee YCTPOACTEO 25, AaTee - £ IPHEMEO-TEPEAAMIYI0 AHTEREY 26
10 paoKaany 27 & NERTp yIpaBTeRHs oxparof 7 (bur. 1).

TIpmererte H30GpeTeRRS NO3EOTATO"

YMEHBIINTS MOTpEGTe NN SHEPTHII CHCTEMaH Ge30MIaCKOCTH B TOM THCTE
ErzeokaMepaE,

- 06eCTeTnTs Mepenaty IHepIHA 417 NATARR ATMAPATYPH CHCTEMS Ge30TIACKOCTH B
TPYAEO-ZOCTYMEEIX pafioRax CTpARH,

- 06eCTeTHTE OXpaHY MeEPHMETPOB KOTONIEE C MHHHMATERENH 3ATPATANH HA
oGopy0BaKHe H IKCITYATAINIO H ¢ OTHOCHTETSHO HEGOTMIIN MOTpEGIERNEN IHEPTHH,

- 06eCTeTHTE KORTPOT: 32 HECARKIHORMPOBAREE OTKPHEAHHEM KPHIIEK KOTOTIEE i
HCKTIOTHTS CTy9aH BAETATH3MA H HBEPCHOHKEX 2KTOE.

ERemEe BHTeOKaMepH 19 MepENaeTCA BHIEOCHTHAT H ¢ 3TOK

opuyna msoGpeterms
1. CreTena Ge30MACHOCTH BOTOKOREO-ONTHYECKOf THEHH CES3H, BHIOTHEERAT B

COTepKAMAR paseeREEE KA YIACTH CEKTOPA KORTPOTE
6€30MACHOCTH, HEHTp YIPABTERHS OXPAHOR, PETPAHCIATOPH, ATIHKH G¢30TIACKOCTH B
EHTEOKAMEDE! C 2KKYMYTATOPAMH, OTTHIAIOMAACE TeN, 70 HEHTP YIPABTEHHA OXPAHOR IO
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Bopurya H30BpeTerEE

1. CreTena Ge30MACHOCTH BOTOKOREO-ONTHYECKOf THEHH CES3H, BHIOTHEERAT B
‘TpyAEOTOCTYMEHOM paftote MPOTAKEHHOM C N KOTOTUAMS, COSTHEEHHEIH KAHATON
KabeasEol KARATH:ALMH, CONEPAAMAS PA3ACICHHHIE Ka YIACTRH CEKTOPa KORTPOLE
6€30MACHOCTH, HEHTp YIPABTERHS OXPAHOR, PETPAHCIATOPH, ATIHKH G¢30TIACKOCTH B
EHTEOKAMEDE! C 2KKYMYTATOPAMH, OTTHIAIOMAACE TeN, 70 HEHTP YIPABTEHHA OXPAHOR IO
PAITHOKAHATY COETHHEE C PETPAHCTIATOPAMH, A AATTHKH GE30MACHOCTH H BHIEOKAMEDE! 0
OMTHYECKOMY KaGETO /LT CHCTEME! Ge30MACHOCTH COETHHEHEL C PETPAHCTATOPON, KAHAT
KaGeTbEO} KARATHAMNH, B KOTOPOM YTOKEHE ONTHYECKHE KaGETH, BHTOTHER NOT
"MOBEPXHOCTEH0 IPYHTa, TIDH 3TOM ONITHYECKHe KaGeTH BHOHPAIOT 1% Mepenatn
‘MHGOPMATHH, LTS MeDENATH FHEPTHH H CHCTEMS! G€30TACHOCTH, B KAKIOM KOTOTIe
JCTAROBTEREN: KORTPOTLTED, KORIEEOR BHIKTIONATE TS H BHY TPEHHAT EHIEOKAMEDa,
COETHHEREELE STEKTPHYECKHH CEAAMA € KKYMYIATOPOM, B MePEOM KOOI Y9aCTka
OITHYECKOTO BOTOKHA TPYIHOTOCTYTHOTO paifoHa 114 MepeaTH SHEPTHH &
"POMERYTOTHELE B HOCTEARKIE n-f KOTOACH YCTAHOBIEH CITHTTEP, K KOTOPOMY
MpHCOEHHeH TasepHI ONTHTECKHH \OTYTS, 4 B IPOMERY TOTHEIX H IOCTETHEM -
KOTIOTMe Tepes CILTHTTEP K ONTHYECKOMY BOTOKEY MOTKTIOTER GOTOSTeKTpecKH
Tpe0GpasORATE s HAIPEAEHH, COETHEEHHEI STEKTPHTeCKIMI IPOEOTAME C
aKKyMyTATOpON.

2. CcTeMa Ge30MaCKOCTH BOTTOKOHO-ONTHYeCKOR THEHH CBA3H 10 1. 1, OTIHIZIOMAiCH
Te, 9TO A% MePEOTO KOTONTA MpHMeHeR Y-05pasHE CIITHTTE ¢ ABYME BXOTAMH K
ONEHM BSIXOTON, A A% IPOMEAYTOTHBIX H 11-TO KOTONHA Y-00PAsHEL CILTHTTEp C OTHIN
BXOT0M H ABYAA BLIXOTAME.

3. CHCTeMa Ge30MaCKOCTH BOTIOKORHO-ONTHYeCKOR THEHH CBA3H 10 1. 1, OTIHIAIOMAiCH
e, %TO BHe YACTH NPOMEAYTOTHEIX KOTOTICE NIPH KATHTHE CCTECTBEHHEIX OOP
JCTAOBTEHE! BHEIIEHE EHIEOKAMEDH!, COETHHEHHHE THEHAME CEA3H C KORTPOLTEPON B
Gmxatimen KoTomme.

4. CHeTeMa Ge30MaCHOCTH BOTOKOREO-OMTH e CKO THERH CBASH 0 I 1, OTTHIaIOmates
e, w10 Ko0ANH BumOTHEHE Hepes 0,1-12 Kt

5. CHCTeMa Ge30MaCKOCTH BOTIOKORHO-ONTHYeCKOR THEM CBA3H 10 1. 1, OTIHIZIOMAiCT
Tex, w70 B708 y9acTxa BOJIC B TpyAHOZOCTy MEOM pafioke Tepes Kaxaste 70-80 Kt
JCTAROBTERE! PETPARCIATODE 713 MepetaTs MEGOPMANAN 0 COCTORHR CHCTEMS!
6€30MACHOCTH 10 PATHOKARATY B HEHTp YIABTEHAS OXDAHOR.

6. CHCTeMa Ge30MaCKOCTH BOTTOKOREO-ONTHYeCKOR THEH CBA3H 10 1. 1, OTIHIZIOMAiCE
Te, 9T0 0KOTO KAKIOTO KOTONA HIH HX TACTH BHTIOTHEHA CHCTEMA OXPAHH MepHMETPA
Ko70ama.

7. CHCTeMa Ge30MaCKOCTH BOTTOKORHO-ONTHYeCKOR THEHI CBA3H 10 1. 6, OTIHIAIOMAICT
Te, 9TO CHCTeM OXPAHBI IIEPHMETPa KOTONIA CONEPRHT: CEHCOPEOE ONTHYECKOE
EOTOKHO, MPOTOKERHOE HIOT TPYHTON BOKPYT KOONA, NepeaTIHK CHIHATA, IPHEMHHK
CHTHATA, MPEOGPAIOBATETS, YCHIATE S, IPOMECCop H G710K IAMATH, IPH 3TOM MepelaTIHK
CHTHAT2 MOTKTIO®eEE K BXOTY & CEHCOPEOE ONTHYECKOE BOTOKHO, A IPHENHHK CHIHATA - K
BHIXOTY, BHIXOT H3 IPHEMHHKA CHIHATA IOTKTIOTER K EXOAY B IPEOGPAsOBATE T, BEIXOT
KOTOPOTO MOTKTIOER K EXONY B YCHTHTES, 2 BSIXOX H3 JCHTHTENS MOTKTIOTEH K BXOTY &
mporeccop, BEIXOT i3 MPONECCOpa MOTKTIOTER K EXOTY & KOHTPOTTEp, Ko BIOPONY EXOTY B
mporeccop MOTKTIOTeH GTOK MaMATH.

8. C10C05 0GeCTeseRmE Ge3OMACHOCTH BOTOKORHO-ONTHeCKOM THHHH CEAI:
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8. C10C05 0GeCTedernE Ge3OMaCHOCTH BOTOKORHO-OMTHECKO THERH CER:
EBHTOTHERHOR IPOTTXEHEOH ¢ KOTONIAMH, COSTHHEHNEINE KAHATOM Ka0ETHOR
KaRaTHIANNH, COTepXAMeH PasTeTeRNELE HA YIACTKH CEKTOPa KOHTPOTA Ge30MACKOCTH,
TI2BHBH NCHTP YIPABICHA, PETPIRCIATOPH, ASTTHKH GE30MACHOCTH H BACOKIMEPH ©
AKKYMYATOPaMH, OTTHYAIOWIHHCA e, STO HEHTP YAPABICHAR OXPaHOR 0 PATHORARATY
COTMHEH C PETPAHCTATOPAMS, A KAHAT KAGETHHOM KAHATHSAIMH, & KOTOPOM IOKEHE
OmTHYeCKHe KaGeTH, BHTOTHEH MOX MOBEPXHOCTEO PYHT, TIDH ITOM ONTHYECKHeE KaeTH
BEIOHPAIOT 117 NICPEAFTH HRGOPNANNH, AT TIEPEATTH HEPTHH H 1% CHCTENS
6€30MIaCHOCTH KaATON KaGeTbRON KaHATH3AUAE, B KaXIOM KOTORIe YCTaROBIEHE
KOHTPOLTED, KOHIIEEOH BHIKTIONATE Th B TPEHHAR BHIEOKANEDA, COSTHHERHEE
TEKTPHTECKHME CBA3TMI C 2KKYMYIATOPOM, MOT3APETKA KOTOPHIX OCYIMECTEIAETCE OT
OTO3TeKTPHTECKIX MPeOGpasoEaTe Tell HATPTKEHILE, MOTY IAIOMIHX CEETOEYHO SHEPTHIO O
123€PHOTO OIITHYECKOTO MOTYTE, ¥CTAROBTERHOTO & IEPEOM KOTONIE K2 BXOTE EOTOKHA
1% mepenat Ixepri

9. C005 0BeCTesennE Ge3OMACHOCTH BOTOKORHO-ONTHeCKOM THEHH CBA3H 0 . 8,
OTTHTAOMEACE TeM, 9O MEPHMETP KAKTOTO KOTONNA HIH JACTH KOTOTIEE KOHTPOTHPYIOT
TIPH TOMOTII CHCTEMEL OXpAHE! EDMETPa KOTONNA, COTepAmel CEHCOPEOE ONTHTECKOE
EOTOKHO, MPOTOXEHEOE IO TPYHTOM I COETHHERHOE C MePeIaTTHEOM H IPHEMHHKOM
currata.

10. Crt0co6 ofecresens GesONACHOCTH BOTIOKORHO-ONTHeCKO THHAN CBSH IO 1. 8,
OTTHTAIOMHACE TeM, IO Ha PACCTORHE, COOTEETCTEYIOIEM MAKCHMATHEOM 418
TepeaTH SHEPTHI 10 ONTHYECKOMY BOTOKEY, ePHOTHTECKH JCTAROBTERH! PETPAHCIATOPE
1% TepeaTH HEQOPMAIIEE O COCTOHHH CHCTEMS! Ge30TaCKOCTH 110 PATHOKAHATY & HERTp
yUpaBTennE OXpaKOk

G e
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(54) CHCTEMA BE3ONACHOCTH BOIOKOHHO-OITHYECKOJi THHIIH CBS3H H CTIOCOB.
OBECITEYEHNA FE30NACHOCTH BO.IOKOHHO-ONTHHECKO! THHHH CEA3H

(57) Peepar:

MsoBpeTeRHe OTHOCHTCA K BOTOKOHHO-ONTHWecKmM maEmAN cessw BOJIC
IpeTHAIEATERO T4 MePETATH TOTOKOE HEGOPMANNH Ha GOTHIINE PACCTOSHHE H SAMTEL
THERE CEASH OT MOCTOPOHHETO BMemaTeTscTea. TEXHAYECKHH Pe3yISTar - OGecHederHe
9Eeprueli CHCTeM Ge30ACHOCTH H e NEAata B TPYIHOROCTYNHEE PaHORH CTPEH B
MEEEMESAUES TOTpeG7emms oHeprm. JlT3 STOTO B CHOCOGE HCHOTEIYROT CHCTEMY
6e30MACHOCTH BOTOKORHO-ONTHNeCKoH MHEMH cE3 BOJIC, BHIOTHEHEYIO NPOTTXEHEOR
© TPYIHOTOCTYmHOM paioRe C i KOTOXUAMS, COSTHHEHHSIMH KAEATHSANRH, COXepXameit
pasieTeREHE Ha YIACTKH CEKTOPA KOHTPOTA Ge30MACHOCTE, MEHTP YIPABTEHS OXAKO]
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(57) Peepar:

MsoBpeTeRHe OTHOCHTCA K BOTOKOHHO-ONTHWecKmM maEmAN cessw BOJIC
IpeTHAIEATERO T4 MePETATH TOTOKOE HEGOPMANNH Ha GOTHIINE PACCTOSHHE H SAMTEL
THERE CEASH OT MOCTOPOHHETO BMemaTeTscTea. TEXHAYECKHH Pe3yISTar - OGecHederHe
9Eeprueli CHCTeM Ge30ACHOCTH H e NEAata B TPYIHOROCTYNHEE PaHORH CTPEH B
MEEEMESAUES TOTpeG7emms oHeprm. JlT3 STOTO B CHOCOGE HCHOTEIYROT CHCTEMY
6e30MACHOCTH BOTOKORHO-ONTHNeCKoH MHEMH cE3 BOJIC, BHIOTHEHEYIO NPOTTXEHEOR
© TPYIHOTOCTYmHOM paioRe C i KOTOXUAMS, COSTHHEHHSIMH KAEATHSANRH, COXepXameit
pasieTeREHe Ha YIACTKH CEKTOPA KOHTPOTA G€30MACHOCTH, HEHTP YIPABTERNE OXDAHOH,
PTPAHCIATOPH, AATIHKH OE3ONACHOCTH H BHACOKAMEPH C AKKYMYIATOPAMH, TPH 310N B
KZKTOM KOTOTIE YCTAHOBTEHE KOHTPOTTD, KOMIEEOH BHKTONATET: H BHYTPEREAR
EBMTEOKAMEpa, COSTHHEHHHE STEKTPHYECKEMH CEAIME C AKKYMYIAIODOM, B MEPEOM
KOTIOWE YIACTK OITHYECKOTO BOTOKKA TPYAHOICCTYNHOTO pafiona A7 HepelatTs IHEprHK
B OpOMEAYTOUESe  MOCTENHEA n- KOTOZeN YCTAHOBTER CITHTTED, K KOTOPOMY
MpHCOERHHeH TasepHul ONTHYECKHH MOZYTH, 3 B MDOMEXYTOSHEX H MOCTENHEM -\
KOTONe depes CHTHTIED K ONTHYECKOMY BOTOKHY MOTKTIOReH (OTOMTEKTpHIECKH
MpeoGpAIOEATETS  EANPECHEA, COSTMHEHHSUE  OTEKTHICCKEME MPOBOTaMH  C
aKKyMyTATOpON. 2 = 8  an FE . 16 m

oua.1

Tpymma n306pe et OTHOCHTCA K BO;TOKORHO-OTHYE CKIM THERAM CEAH
IpeTHAsEaTeRa T4 MePETaTH TOTOKOE HEQOPMAITHH Ha GOTHIIHe PACCTOREHE  SAIATE
THERI CBA3H OT MOCTODORHETO EMEIATETECTER.

Vs8¢ CTHA BOTOKOREO-ONTHYECKAR THHRS CEA3H 10 IaTeRTy PO Ha H30GpeTerte
Ne2504015 MITK GOSB 25/08, omy67. 10012014 1
‘3Ta CHCTeM COCTOHT H3 HERTPATEHOTO Ty T5Ta yIPABTERNS, TPYIITEL JATTHKOS OXPAEE!
H DY TePPHTOPHATEHO YIATERHEIX My HKTOB EBHIEOKORTDOTE, MMEIOMIX MepBRi
[PAITHOKAHAT CEASH C AATTHKAMH OXPAKH! i ETODOH PATHOKAHAT CBASH C HEHTPATSHEN
IIYTSTOM ypaBTeRHA. DTEKTOMHTAKHE CHCTEMS OCYMECTEIAETCE OT GaTapelHaIX w1
AKKYMYTATOPHAIX HCTOSHHKOE IHTAKHS C HCTIOTESOEARHEN PEXHMOE HEaKTHEROTO
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Ne2504015 MITK GOSB 25/08, omy67. 10012014 1

‘3Ta CHCTeM COCTOHT H3 HERTPATEHOTO Ty T5Ta yIPABTERNS, TPYIITEL JATTHKOS OXPAEE!
H DY TePPHTOPHATEHO YIATERHEIX yEKTOR BHIEOKORTOLE, HMEIOMIHX TIepE:
[PAITHOKAHAT CEASH C AATTHKAMH OXPAKH! i ETODOH PATHOKAHAT CBASH C HEHTPATSHEN
IIYTSTOM ypaBTeRHA. DTEKTOMHTAKHE CHCTEMS OCYMECTEIAETCE OT GaTapelHaIX w1
AKKYMYTATOPHAIX HCTOSHHKOE IHTAKHS C HCTIOTESOEARHEN PEXHMOE HEaKTHEROTO
OKFHTAHNS B AKTHEHOTO ERIEOKORTPOTA AT% IKOHOMAH HTEKTPOSHEPTHE

‘HeZoCTaTKE 3TOf CHCTEMEL: COKHOCT H SHATHTETSHELE TPYIEOCTH B CMERe
HCTOIHHKOE THTAHNA & OTIATEREEIX H TPYIHO-TOCTY THEIX PETHORAX CTPAREL

'H3BeCTHA BOTOKOREO-ONTHYECKAR THHAS CEA3H H CHOCOG OBECIeTeRuS ee Ge30macHOCTH
10 maresty PP Ha msobperesme Ne2591205, MITK HO4 B10/25, omyd. 10.07.2016,
npororam

3Ta cHCTeM Ge30MACHOCTH BOTOKOHHO-ONTHIECKOR
HOMOTHHTETEHbIE OTHOMOTOBSIE EOTOKOH 1% PAsIETBE
H EXOTAIETO HATABTERAH TOTCHCTEMEL CEA3H.

Crt0co6 oBecreterins Ge30MACHOCTH BOTOKORHO-ONTHYeCKO THEMN CBA3H EKTONAET
PasGHEKy OxpaEzeMOf TEPPHTOPHA KDYIHOTO XO3EHCTEHHOTO 065EKTa KAK HDOTEREHHOR,
TaK H TOKATEHOR KOHHTYpANHH Ha GOTHIIOE THCTO CEA3AMHHIX MEPHMETPATHEEIX
9ACTKOB ¢ ATHHOR IEPHMETpa K&KTOTO y9aCTKa He Gotee 10-15 K, w10 mossoTzeT
SHATHTETEHO PACIIHDHTS SOHY 0BCTYKHEAHNS, a3OHEGIOT 0GOPYIOBAKHE EOTOKORHO-
omTHeCKof OXPARHO CHCTEMS! K B3aMMOYEA3AHHELE HOTCHCTEMS! OXDAHE! KOTSHEBOR
TOTIOTOTHE, PEATH3YIOMyH0 Ha KAKIOM YIaCTKe BYHKIMIO JOHTHPOBARHA MEPHMETPa C
TOMOIIE0 KOTEpeRTHOR pedeKTOMETpHH, i HOICHCTEMY CBA3H AEOHHOR MHHFOR
TOTOTOTHE, PeaTH3YIOMyHo GYHKIMO peBapHTeTsHOR 0GPAGOTKE H MOCTETOBATE B OR
IMePeaTH MEAY YIACTKAM DEsyTSTATOR 30RTHDOEAHIE IOACHCTEMS! OXPAHE! & ETHHE
IEHTP YIPABTEHHA C HCIIOTE30BARAEN EDEMERHOTO K CIEKTPATEHOTO Pa3TeTeHHE KARATOR,
H pereRepaIH CHTHATOB Ha KAKI0M 9aCTKe. BEOTAT B CeRCOPHEIH BOTOKOHKO-
omTHeCKt KaGeTs 182 TOMOTHATE The OTHOMOTORHE BOTOKHA /T4 PAsIeTHHOR Mepenatn
CHIHATOB HCXOTAIIETO H BXOTAIIETO HATPaBIHHH IOACHCTEME CBA3H, ¥TO TO3BOTAET
HCKTIOTHTS BIaHNEOE BIHAKHE OGCHN NOACHCTEN BOTOKORHO-ONTHIECKOH OXPaRHOK
CHCTEMS IDH COXpAHEHHH BEICOKO IyECTEHTETSHOCTH K 2Ky CTHYECKOMY BO3TEHCTEMIO.

'HeZoCTATKE 3TOf CHCTEMEI! HEBOIMOKEOCTS 0BECTETHTS SHEPIOMOTpEGTERHE CPEICTE
oBecieserTa G30MACHOCTH BOTOKOREO-ONTHYE Ko THEHH CEA3H B YIATERESX I
TPyAEOTOCTYMHAIX pafioRaX CTpAHEL

3a19%K CO3TaRHA HIOGPETERNE: OfeCreTerHe SHePTHE CHCTEN Ge3OMACHOCTH H e
TtepesaTa B TPYIHO-TOCTY MHELe PAHORS! CTPAHS! H NHHMMHEIAINA TOTPEOIERHS SHEPIHR.

JloCTRIEY TEri TeXEHeCKHi PEsyISTAT: YMERbIIERRE NOTEGTEHNT SHEPTHI i e¢
TepenaTa B TpyIHO- AOCTYTHBE pafoEL

‘Permerte yKasaHHHIX 32127 TOCTHIEYTO B CHCTeMe Ge30MACHOCTH BOTOKORHO-
omTHeCKof THERH CBASH, BHIOTHEHEOR B TPYIHO-T0CTYIHOM paifoHe MPOTKEHEOH ¢ 1
KOTTONIAMH, COETMHERHEMI KAHATOM KaGeToHOM KARATHSAMNH, COTepKamel pasteTeRuEe
Ha y9CTKH CEKTODA KORTPOTE GE3OMACHOCTH, IEHTP YIPABTERHA OXPAHOH,
PETPAHCAATOPH, TATTHKE GE3ONACHOCTH H BHACOKAMEPH! ¢ aKKYMYTATODANE, TeX, 170
IeHTp YIpaBTeRIA OXPAHOH 1O PATHOKARATY COSTHHEE C PETPAHCTATOPAME, & TATIHKH
6€30TACHOCTH | BHTEOKAMEPHI 10 ONTHTECKOMY KaGETIO 1% CHCTEMET Ge3OmacHoCTH
COTHHEHE C PETPAHCTATOPON, KAHAT KaGeToHOH KARATHIALNE, B KOTOPOM YIOKEHE

CBA3H COTCPAHT ABa
€peAatH CHIHATOR HCXOAAIIETO
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AOCIHIHY IblH LEXHHAECKHN PESY.ABTAL. Y SCHBUICHHE LUIPEVICHIE JHEPIHH 1 €
TepenaTa B TpyIHO- AOCTYTHBE pafoEL

‘Permerte yKasaHHHIX 32127 TOCTHIEYTO B CHCTeMe Ge30MACHOCTH BOTOKORHO-
omTHeCKof THERH CBASH, BHIOTHEHEOR B TPYIHO-T0CTYIHOM paifoHe MPOTKEHEOH ¢ 1
KOTTONIAMH, COETMHERHEMI KAHATOM KaGeToHOM KARATHSAMNH, COTepKamel pasteTeRuEe
Ha y9CTKH CEKTODA KORTPOTE GE3OMACHOCTH, IEHTP YIPABTERHA OXPAHOH,
PETPAHCAATOPH, TATTHKE GE3ONACHOCTH H BHACOKAMEPH! ¢ aKKYMYTATODANE, TeX, 170
IeHTp YIpaBTeRIA OXPAHOH 1O PATHOKARATY COSTHHEE C PETPAHCTATOPAME, & TATIHKH
6€30TACHOCTH | BHTEOKAMEPHI 10 ONTHTECKOMY KaGETIO 1% CHCTEMET Ge3OmacHoCTH

COTHHEHE C PETPAHCTATOPON, KAHAT KaGeToHOH KARATHIALNE, B KOTOPOM YIOKEHE
OmTHYeCKHe KaGeTH, BHTOTHER MOX MOBEPPXEOCTEHO TPYETa, IPH ITOM ONTHYECKHe KabeT
BEIGHPAIOT 1% IEPENaTH HEGOPMAIIH, 1% HEPEaTH IHEPIHH H CHCTEM! Ge30MACHOCTH,
B KaKI0M KOTOTIE JCTAHOBTERH: KORTPOTTEp, KOIeBof BHIKTIOTATETs H BEY TPERHAR
ERTEOKaMEDa, COETHHERHELE STEKTPHTECKHMH CEAAME C KKYMYTATOPOM, B IEPEOM
KOTIOZMe 9ACTKa ONTHYECKOTO BOTOKEA TPYEO-TOCTYTEOTO patona JT% Mepelats

SHEPTHH B TIpOMEAYTOTHELE B IOCTEMAE N-5ill KOTOAEI YCTAHOBTEH CIINTTEP, K
KOTOpOMY MHCOETHHEH TasepHE OMTHYECKHH MOTYTH, 2 B IPOMERYTOTHELX H MOCTETHEN
1-0M KOTORIE Hepes CITTTEP K ONITHYECKOMY BOTOKEY MOTKTIOIER GOTOSTEKTpHTe KR
Ipe0GpaIORATE TS HAPEAEHI, COETHEEHHEI TEKTPITeCKINI IPOEOTAME C
aKKyMyTATOpON.

MoKer GHITS IpHMeHeH A% IEPEOTO KoT0THA Y-06passtit CITHTTEp ¢ A8YMSA EXOTaME
H OHEM BSIXOTON, A 1% IPOMEAYTOTHBIX H 11-TO KOToNHa Y- 06pasiit CITHTTEp ¢ 0TI
EXOTOM H BYAA BHXOTAH

‘Bie 4CTH NPOMEXYTOTHBIX KOTONMUEE IPH HATHTHH €CTECTEREEX OO, CTAHOBTERE!
EHeIEHeE BHTEOKAMEDH, COSTHHEHREE THRMAMI CEA3H C KORTPOTTEPOM B GTIKaHIIeN
Ko7omtte. KoTommst wory'T Guits Bstmomserst gepes 0,1-1.2 xar.

‘Broms yuactka BOIIC & TpyaHO-T0CTyMHOM paftose Tepes kaxzste 70-80 Kt MOryT
‘GBITS YCTaHOBTEHEL PETPARCTATODE! 1% Mepeatit HEGOPMAIHH O COCTOSHEH CHCTENS!
6€30MACHOCTH 10 PATHOKAKATY B HEHTp YIPABTEHAS OXDAHOK

KOO KAK0TO KOTONITA HITH HX SACTH MOKET GHITH BAIOTHEHA CHCTENa OXDAHE!
nepmtetpa xoromma

CHCTeM OXPAHH! MepMETPa KOTOXIA MOKET COTEPRATS: CEHCOPHOE OMTHIECKOE
EOTOKHO, IPOTOKERHOE HIOT TPYHTON BOKPYT KO0Na, NepeaTIHK CHIHATA, TIPHEMHHK
CHTHATA, MPEOGPAIOBATETS, YCHIATE S, IPOMECCop H G710K IAMATH, IPH 3TOM MepelaTIHK
CHTHAT2 MOTKTIO®eEE K BXOTY & CEHCOPEOE ONTHYECKOE BOTOKHO, A IPHENHHK CHIHATA - K
BHIXOTY, BHIXOT H3 IPHEMHHKA CHIHATA IOTKTIOTER K EXOAY B IPEOGPAsOBATE T, BEIXOT
KOTOPOTO MOTKTIOER K EXONY B YCHTHTES, 2 BSIXOX H3 JCHTHTENS MOTKTIOTEH K BXOTY &
Tpoeccop, BHIXOT i3 MPOTECCOpa MOTKTIOTER K EXOTY B KOHTPOTTEp, K BTOPONY EXOTY B
mporeccop MOTKTIOTeH GTOK MaMATH.

‘Permerte yKasaHHHIX 32127 JOCTHIEYTO B CIOCOGe OGeCTedenns GesonackocTs
BOTOKOHO-OTH e CKOM THEHT CEA3H, BBITIOTHEHEOH MPOTEAEHHOR C KOTONIAMH,
COCTMHERNEINH KAHATON KaBeTbHOF KaHATHIANHH, COTCPRAIEH PASACTCHHHE KA YHaCTKE
CeKTOPa KOHTPOAL 6E3ONACHOCTH, T-2BHHH LEHTP YIPABTCHAA, PETPACIATOPHL, AGTTHKH
6€30MACHOCTH H BHTEOKAMEPH ¢ aKKYMYTATODAME, TeM, ¥T0 HEKTp YIPABTEHNS OXPAEOR
0 PATHOKAHATY COETHHEE C PETPAHCTATOPANH, 2 KARAT KaOETEHOM KaHATHIANHE, B
KOTOpOM Y TOKEHE! ONTHYECKHE KAGETH BEITOTHEH 0T IOBEPXHOCTSIO TPYHTA, HPH STOM
OmTHeCKie KaGeTH BEIGHPAIOT A% EPEATH HEGOPMAITHH, J1T% MepeaTH SHEPTHH | 111

VI3 N2698097 - Mozil... [0 Bxopnume - Minurie

Vipuia Anexcanapos.

LN s @ =

B o

07102019





image5.png
Qaiin Mpaska Bma Xypran 3: Vncrpymerei - Crpaska

Uermpansisii 6ar Pocciick: X onfig X Orepaimiie. x T

TMouck LN s @ =

Cc & https://www1 fips.ru/registers-doc-view/fips_servlet SRS

£ Uacro noceuemie @) Hasanswas crpasa
TporeCcop MOTKTIOTeH 010K MaMATH. N

‘Permerte yKasaHHHIX 32127 JOCTHIEYTO B CIOCOGe OGeCTedenns GesonackocTs
BOTOKOHO-OTH e CKOM THEHT CEA3H, BBITIOTHEHEOH MPOTEAEHHOR C KOTONIAMH,
COCTMHERNEINH KAHATON KaBeTbHOF KaHATHIANHH, COTCPRAIEH PASACTCHHHE KA YHaCTKE
CeKTOPa KOHTPOAL 6E3ONACHOCTH, T-2BHHH LEHTP YIPABTCHAA, PETPACIATOPHL, AGTTHKH
6€30MACHOCTH H BHTEOKAMEPH ¢ aKKYMYTATODAME, TeM, ¥T0 HEKTp YIPABTEHNS OXPAEOR
0 PATHOKAHATY COETHHEE C PETPAHCTATOPANH, 2 KARAT KaOETEHOM KaHATHIANHE, B
KOTOpOM Y TOKEHE! ONTHYECKHE KAGETH BEITOTHEH 0T IOBEPXHOCTSIO TPYHTA, HPH STOM
OmTHeCKHe KaGeTH BEIGHPAIOT A% EPeaTH HEGOPMAITHE, J1X MepeIaTH SHEPTH | 115
CHCTeMEI Ge30MaCHOCTH KaRaT0M KabeTsHol KaATH3AIHH, B KZAI0M KOTOALE
JCTAOBTERE! KORTPONTED, KORIIEEOH BHKTIOATEITS i BHY TDEHERS BHIEOKAMEPA,
COETHHERRELE STEKTHYECKHMH CEAAMA C KKYMYTATOPOM, TIOA3APIKA KOTODEIX
OCYIECTETAETCE OT BOTOSEKTPHYECKHX NPe0GpasOBaTEITel EAMPEREHH, NOTyAIMHX
CBETOEYH0 3HEPTHIO OT TA3EPHOTO ONITHIECKOTO MOTY-IE, YCTAHOBTERHOTO B MEPEOM
KOTTOMIe Ka EXOTe BOTIOKHA 114 MepENatH SHEPTHK.

TlepuMeTp K&K TOTO KOTOTNA HH TACTH KOTONIEE MOKHO KORTPOTHPOBATS TIDH IOMOIIE
CHCTEMS OXPAHH MepHMETP KOTOTNA, COTeAAMef CERCOPHOE ONTHIECKOE BOTOKKO,
POTOKEREOE IO TPYETOM H COSTHEEHHOE € TepeaTIHKOM H IPHEMHHKOM CHIHATA.

‘Ha PACCTOSHAR, COOTETCTEYOMEM MAKCHMATEROMY /1% TIepeati SHEPHH 10
OITHSECKOMY BOTORHY, IIEPHOTHTECKE YCTAHOBTEHS PETPARCIATOPH! 1% Hepeati
‘MHGOPMATHE O COCTORHHH CHCTEME! GE3OMACHOCTH MO PATHOKAHATY B HEHTp yIPABTEHHS
oxparol

Cymeocts rpymmst H3oBpeTerHii moACHIETCH K2 Teprekax (fur. 1-16), re:

eten paspes B - B Ha dur 8,
- Ba dur. 10 MpHBE e BOTOKHA ONTHIECKOTO BOTOKES,
- Ha gur. 11 TpHBETeHa CXeMa NEEAFTH SHEPTHH 10 HECKOTEKINM ONTHYECKI
'BOOKHaN OTHOBPEMCHHO,
- Ba Gur. 12 npHEeTea CXeNa MepETaTH SHEPTHH IO OTHOMY ONTHYECKOMY BOTIOREY,
- a dur. 13 npBetes TasepHE H3TYTATETS.
- B Gur. 14 MpHBETeRa CHCTENA OXDAHE! IEPHAETPA KOTONIA C CHIHATEHED
omTHeCK BOTOKEHON,
- a dur 15 npmsetex £mx A Ha dur. 14,
- B dur. 16 MpHEeTea CXeMa OXDARE! IEPMETpa KOTONIA.
'Vea0BHAE 0603HATCHNA, TIPHHATHE B ONHCAKHH:
BOTTOKORHO-ONTHYeCKa% THHHA CBA3H 1,
KaKAT KaGeTsHOM KaHATHSAIHH 2,
omTeckuit KaGes 3,
ToBepxHOCTS TpyETa 4,
xo707en 5
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- B Gur. 16 MpHBeTea CXeNa OXDARE! IEPHMETPa KOTONIA. ~

'Vea0BHAE 0603HATCHNA, TIPHHATHE B ONHCAKHH:

BOTTOKORHO-ONTHYeCKa% THHHA CBA3H 1,

KaKAT KaGeTsHOM KaHATHSAIHH 2,

omTeckuit KaGes 3,

ToBepxHOCTS TpyETa 4,

xo70zen 5

KpsmKa 6,

IeRTp ypaBTerHs OXpaHO 7.

npHeNHO-Tepeatomee yCTpokcTEQ 8,

anTenna 9,

OmTHEECKOE BOTOKKO A1% NepeatH suepraH 10,

cnmrrep 11,

‘TasepEsTi OMTHECKH MOTYTS 12, (e B KaKTOM KOTOTIE).

oToaTexTpHTeCKHit npeoGpazoBaTeTs HATPTKERRS 13, (8 KaKAOM KoTonLe).

KomTponTep 14,

axkynyaTOp 15,

KoHIeBOf BHIKTIOTaTETs 16,

BHyTpernzs BrTeoKavepa 17,

mEmE censi 18.

BHemEss BuTeoKaNepa 19, (TaM, T2 €CTs BREmERS 0m0pa).

sremass omopa 20,

petparcastop 21

noaoTAmu Kabems 22,

npmeoe yeTpoficTeo perpancaTopa 23,

Kamat cessn 24,

nepenatomee yerpofictso 25,

npHeHo-Tepeatomas anTerHa 26,

‘pamuoxaraz 27,

BOTOKHO A% MepeaTH HEGOpMALAH 28,

BOTOKHO CHCTeMS GesonackocTs 20,

cucrexa oxparst mepmietpa 30,

cercoproe onTHzecKoe BOTOKEO 31,

nepenaTanK curmata 32,

npmeysEK curmata 33,

nmpeoGpasosaters 34,

yemmaTems 35,

mponeccop 36,

610K navat 37,

aTexTpieckue mposoTa 38.

‘BomokorRo-onTHNeckaz THuRs ceasi (BOIC) 1 dur. 1 ee crcrexa GesomacHocT &
TpyAEO-ROCTyMEOM palOKe CONEPHAT: KaHAT KaGeTsHOM KARATHSANAH 2, B KOTOPOM
yoxesE ONTHYeCKHe KaGem 3. KanaT KaGeTsROR KaRATHSAINH 2 BHITOTHER TOT
moBepxEOCTE0 rpyETa 4. BOJIC 1 MiteeT Ha yIacTke B TPyIHO-IOCTYIHON pafiose n
KOTTOMIEE 5, B TOM THCTe MepBit 51, MPOMERYTOTHBIE 5, 53- Sp.1 M MOCTETHAE -51f - 5y,
pacroToKerHEe APYT OT ApyTa Ha paccTosEmm 0,1-1, 2 KM B 3ABHCHMOCTH OT MeCTa
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