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1 Opranu3zanus 1 npoBeAeHUe J1a00PaATOPHBIX 3aHATUNA

1.1 Lenu u 3a7a4n 1a0OpaTOPHBIX 3aHATHHA

Ienbto 1a00paTOPHBIX 3aHATUH ABJISETCS:

— yriy0OieHne M 3aKperyieHne 3HaHUsSl TEOPETHUECKOro Kypca MyTeM MPaKTUYECKOro MU3y4eHHS
U3J0KEHHBIX B JICKIMM 3aKOHOB M  TOJOXEHMH B  JIADOPAaTOPHBIX  YCIOBHSIX;
— mnpuoOpeTeHHWe HaBBIKOB B HAYYHOM OKCIEPUMEHTHUPOBAHHM, aHAIM3€ IOJY4YEeHHBIX
pe3yibTaToB;

— TIPaKTHYECKOE O3HAKOMJIEHHE C MHOIOKaHAJIbHBIM OOOPYJOBaHHMEM M H3MEPUTEIbHOU
anmaparypoi 1 MeTolaMu paboThl Ha HUX;

— (hopMupoBaHHE MEPBUYHBIX HABBIKOB OPTaHHU3AIMU, TUIAHUPOBAHMS M NPOBEACHUS HAYyYHBIX
HUCCIIENOBAHUMN.

JIaGoparopusblie 3aHaTus (JI3)— MHTErpuUpYIOT TEOPETHUKO-METOIO0JIOIMYECKUE 3HAHUSA U
NPaKTUYECKHE YMEHHs, M HaBBIKH CTYACHTOB B €IMHOM IIPOLIECCE ACATEIBHOCTH Y4eOHO-
uccruenoBarenbckoro xapakrepa. Ha JI3 omnoit u3 »pdexTuBHBIX (GOpM pabOTHI SBISETCS
COBMECTHas IpymnIoBas padora.

3anaueit JI3 sBisercs GopMHpoBaHUE Y BBIIYCKHHKA CIOCOOHOCTH, peUIaTh CIIEAYHOIINE
npodeccrOHaIbHBIE 33141 B COOTBETCTBUH C BUAAMHU NPOPECCHOHATBHOMN eI TETLHOCTH:
- CEPBUCHO-IKCNIIYAmMayuOHHAA 0eAMeAbHOCMD . OPTAaHU3ANNS PA00YNX MECT, UX TEXHUYECKOE
OCHAIIIEHHUE, pa3MeleHHEe TEXHOJIOTHUECKOro 000py10BaHNUs; JOBEACHUE
MH(POKOMMYHHMKAIIMOHHBIX YCIYT 10 MOJIb30BaTeElNeEl;

- IKCHEePUMEHMANbHO-UCCIE006AMENbCKAA  0eAMEeNbHOCMb:  CIIOCOOHOCTBIO  BIIAJIETh
OCHOBHBIMM METO/IaMH, CIOCOOaMHU U CpPEICTBAMHU TIOJy4YEHHUS, XpaHEHUs, NepepaboTKu
MH(pOpPMallMK; COCTABICHUE OTYETA 0 BHIIIOJHEHHOMY 3a/1aHUIO.

B cootBerctBuM ¢ paboueil mporpammoit nucuumumasl MTC JI3 mpenycmarpuBaroT
BbINoJIHEHHE 14-TH 71a00paTOpHBIX paboT, KaXaas U3 KOTOPIX BKIIOYALT:

a) TMOJrOTOBKY K BBIIOJHEHHIO J1a0OpaTOpHOW paboThl, HANpaBIEHHONW Ha H3yueHHe

7a00paTOPHOTO CTEHJIa WM COOTBETCTBYIOLIETO THUMAa OOOpPYJOBAaHUS U CBSI3aHHOIO C HUMHU
TEOPETHYECKOTO MaTepHaa;

0) mnpoBeleHHE CaMOCTOSITEIbHO JIAOOPATOPHBIX pabOT CTPYKTYPHO U JIOTUYECKH
CBSI3aHHBIX JIPYT C JIPYTOM;

B) MWHIMBHIyaJbHYI0 OTYETHOCTHb IO Ja0OpaTOpHbIM paboTaM ¢ MOATBEPKIACHUEM
JOCTOBCPHOCTH IMOJYUYCHHBIX PE3YIbTATOB, IMOACHCHUEM (1)I/I3I/I‘-IGCKOFO CMBICJIa COCTaBIAOIINX
MNpEaACTABIAACMBIX PE3YJIBTATOB U OTBETOM HaA 0a30BELIE KOHTPOJIbHBIC BOITPOCHI.

r) GopMHPOBAHKE OMTOPHOT'O KOHCIIEKTA IO JIA0OPATOPHOMY MPAKTUKYMY.



JlaGopaTopHbIe 3aHATUS METOAMYECKU 00ECIeUrnBaIOTCS TA0OPAaTOPHBIMU MaKETaMH,
IIaKaTaMH, CIPaBOYHUKAMU, U3MEPUTEIHHBIMU IPUOOPAMU ¥ MHCTPYKLIUSIMH 10 UX
MCIOJIb30BaHUIO, METOJJUUYECKHUMH PYKOBOJCTBAMHU K JIaOOpaTOPHBIM paboTaMm.

[To okoHuaHuiO 7a0OPATOPHOTO MPAKTUKYMa Yy KaXIOrO CTyIeHTa (OpPMHPYETCs
ONOPHBIM KOHCIIEKT, KOTOPBIM SBJISIETCA OCHOBOW JUIS JAJIBHEHIIErO0 COBEPILIECHCTBOBAHUS
HaBBIKOB B 00JaCTW MPHHLUIOB TIIOCTPOGHUS M  YCTPOICTBA CHUCTEM M  CPEICTB

TCHCKOMMYHI/IKaHPlﬁ.

1.2 O6mue npaBuiia paboTHI B J1aOOpaTOpUU

IIpu pabore B 1a0OpaTOPUU CTYAEHTHI JOJKHBI:
1. Crporo coOmo1aTh YCTAaHOBJIEHHBIE IpaBUJa BHYTPEHHETO paclopsjika W TEXHUKU
0€30I1aCHOCTH.
1. HeykOoCHHTENBHO BBIIOJHATH TPEOOBAaHUS HHKEHEPHO-TEXHIHUECKOTO COCTaBa JJab0paTOPHH.
2. Hauvano mo0bIXx BHMJIOB pabOT HauuMHATh C NPUEMa MCXOJHOIO COCTOSHUS KOMILIEKCA
TEXHUYECKUX CpEICTB Ha paboueM MecTe U 3aKaHYuBaTb IPUBEIACHHEM KOMIUIEKCA
TEXHUUYECKUX CPEJICTB B UCXO/IHOE COCTOSIHUE.
3. Ilpwu BeImoNHEHNH Ta00PATOPHBIX PabOT CTPOro COOIIOIATH CIEAYIOIINE MpaBmiia paboThl ¢
000pyJOBaHUEM, MAaKETaMH U U3MEPUTEIbHBIMU IPUOOpaMU:
a) 70 TOJIauM HaNpsDKeHUs MUTaHUs Ha pabodyee MECTO BCe YCTPOMCTBA JIOJKHBI
HaXOJUTCSI B UCXOJTHOM COCTOSIHUU.

0) mnpu BKJIIOYEHUU B CXEMYy HM3MEpPEHHUH NpudOopa MOCTOSHHOIO TOKAa HEOOXOIWMO
CJIEIUTBH 3a NOJIIPHOCTBIO BKIIIOUEHUS;

B) Bce JAEUCTBUS ¢ 00OpYIOBaHMEM BBINOJHATH B COOTBETCTBUU C METOJUYECKUMHU
yKa3aHUsIMU Ha Ja00paTOpHYIO paboTy.

[Ipy u3yyeHUM MHCTPYKLMHU MO 3KCIUIyaTallud 0OOpYyAOBaHHS HEOOXOAMMO oOpaliaTh
0co0oe BHUMaHHE Ha yKa3aHUs 110 MepaM 0e30MacHOCTH.

Henb3st monb3oBaTbess HeWcnpaBHBIMH — npubopamu. O 000l HEHCIPaBHOCTH
JOKJIaJIbIBaTh MPENOJaBaTeII0 WU MIEPCOHATY 1a00paTOpUu.

[Ipu penieHnu 3KCepUMEHTANIBHBIX 33]]a4 MOTYT BO3HUKHYTh HEMOHSTHBIE SIBICHUS W3-
3a HEUCHPABHOCTU OJIOKOB J1TaOOpAaTOPHOM yCTaHOBKH, NMpHOOpa, HENPaBUIBHONW KOMMYTallUuU
AJIIEMEHTOB NIPU COCTaBICHMM HM3MEPUTEIBHOIO KaHajla WM HENPAaBWIBHBIX JIEHCTBUI
ornepatopa. B Takux ciaydasx HeEoOXOIMMO MpPEKpaTUTh pabOTy U BBIICHUTh MPUYUHY, a B

TPYAHBIX CIydasix — OOpaTUThCA K MPENoAaBaTesio, MH)KEHEpY J1adopaTOpUU WU TEXHUKY-

UHCTPYKTODY.



Kareropuuecku 3ampeniaercsi BBITACKUBATh OJOKU U3 CTOHKH, pa30upaTh MpuOOpHl WK
YCTPAHATh HEUCIIPABHOCTH CaMHM!

Pemaembie B maGoparopuu 3aadd yHIpaBiIeHUs W KOHTPOJS KaHAJIOB CBSI3M SIBIISIFOTCS
yueOHbiMH. OHHM TIPOBOAATCS B CTPOTOM COOTBETCTBUM C TPeOOBAHMAMU HHCTPYKLUHUH TIO
OKCIUTyaTalli ¥  TOATOTABIMBAIOT O0yYaeMbIX K KBaJU(HUIMPOBAHHOMY  PEIICHUIO
OKCIUTYaTAallMOHHBIX M W3MEPHUTEIBbHBIX 3aJad B Ipolecce OOCIy)XHBaHUS OO0OPYIOBaHUS

TEJICKOMMYHHUKAIIMOHHBIX CUCTEM U CeTeH.

1.3 [ToaroToBKa K BBIIOJIHEHUIO JTA0OPATOPHBIX paboT

O0pem Kaxkaoi J1abopaTopHOH pabOThl MOXKHO YCIIEIIHO BBIIOJHUTH B OTBEIEHHOE
yueOHOe BpeMsl TOJIBKO IIPU YCIOBUHU TINATENILHOW MPEIBApUTENIbHONW MOJArOTOBKH, B IIpolecce
KOTOPOM CTYJEHTHI JOKHBI:

a) TIOBTOPUTH TEOPETHUYECKUM MaTepHall, OTHOCSIIMICS K paboTre, TMOIb3YICh
KOHCIIEKTOM JIEKLIIUN U YKa3aHHOM JINTEpaTypoi;

0) XOpoulo YyACHUTb ILeau paboThl, MNporpamMmy paOOThl, BHJbBl pEIIACMbIX
M3MEPUTEINIbHBIX 33]a4, UX (PU3NUYECKUI CMBICII, HOPSAAO0K BBIIIOJHEHUS pabOThI;

B) PpacCMOTpPETh CXEMYy OJJEKTPUUECKYI CTPYKTYpHYIO JIaDOpaTOPHOW YCTaHOBKH,
BBUSICHUTh ~ THUIIBI  CPEACTB  M3MEPEHUH, KOTOpPBIE  MOTYT  MCIIONb30BaTbCs UL
HKCIEPUMEHTAIBbHOTO UCCIIEIOBAHMS;

I) M3YyYUTh TEXHUYECKHE BO3MOXHOCTHU JIaDOPATOPHOW YCTAaHOBKM M MAaKeTa, OpPraHbI
yIpaBieHUs, UHIUKALUK U TOJKIIOYEHHs CPEICTB U3MEPEHUH, UX UCXOJHOE COCTOSIHUE MEpeN
NpOBEIEHUEM H3MEpEeHH, paboTy ¢ mpubopaMu U OOBEKTaMH H3MEPEHHH MpH NPOBEICHUU
W3MEpPEHUH, METOIUKY CHATHS OTCUETHBIX 3HAYEHUI ITOKa3aHUH CPEICTB U3MEPEHMI;

1) TOArOTOBUTH B  pabouedl  TeTpagu 1o  J1a0OpaTOPHOMY  HPAKTHKYMY
dopManu3oBaHHbIE JAaHHbIE M TaOMUIBl M3MEPEHHUH, B COOTBETCTBUU C YCTAaHOBJIEHHBIMU
dopmamu.

Ilo pe3ynpTaTaM NOATOTOBKM CTYAEHTHl TOJY4YalOT [JOMYCK Ha IPOBEACHUE

1abopaTOPHBIX padoT.

1.4 TlopsiOK BHIMOJHEHUS 1a00paTOPHBIX padoT

JlaGopaTopHbIie paOOThI BBHITIOTHSIIOTCS € COOJIIOICHUEM CIISAYIOIINX TPEOOBaHUIA:



1. Ha onnom pabGoyem MecTe AONMYCKalOTCs K paboTe CMEeHa B cocTaBe 2-3 CTYJCHTOB.
OnuH U3 CTYyJeHTOB ABJsEeTCS cTapuuM. Kaskaplil wieH CMeHBI JOJDKEH BECTH padovyro TeTpaab
110 JJAOOPATOPHBIM 3aHATHSIM.

2. PaboTpl BBIMONHAIOTCA O TpaduKy, COCTaBICHHOMY Ha BECh MEPUOJ H3yYCHHS
JTUCHUTUIMHBL, CTYACHTBI 3apaHee 3HAKOMSATCS C 3THM TpadUKOM MU C TOCIE0BaTENbHOCTHIO
BBITIOJTHEHHSI paOoT.

3. K xaxpnoii pabore mpuiaraercss  METOJUYECKOE PYKOBOACTBO K J1aOOpaTOPHOM
pabote. PaboThl mMOCTpOEHB! MO MPUHLMUITY TOBBIMICHHUS CIOKHOCTH W Ka)KAas IOCIIEAYIOIIast
paboTa WHCHONB3YeT B ONpENeIeHHOM OOBbeMe pe3ylbTaThl NpeAbLAyINeH, 4YTO Jenaer
HEBO3MOKHBIM BBITIOJTHEHUE MOCIIEAYIOMEH paOoThl 0€3 BBIMOIHEHUS MPEIbIYIICH.

4. Tlepen wHayamoM paboOTBl HEOOXOIMMO TIPOBEPUTH HCXOJHOE COCTOSHHE
00Opy/lOBaHUS M TOTOBHOCTH pabodero Mecrta K TMPOBEACHHIO pPadOTBl M COOOIIUTH
IPEIO/IaBaTeI0 O TOTOBHOCTH MJIM HETOTOBHOCTH K ITPOBEICHUIO PAOOTHL

5. Pemenne »sKcnepUMEHTAIBHBIX 3aJa4  HAYMHACTCS C KOMMYTALUU CXEMBI
COEIMHEHUH, B TIPOIECCe KOTOPOH OCYHIECTBISICTCS  HEOOXOIUMOE COCOMHEHHE OOBEeKTa
U3MEpPEHUSI C M3MEPHUTCIBHBIMH TNPHOOpPaMH, KOMMYTALUMIO CXEMBbl COEIMHEHUI pacyer
BBITIOJIHSACT CaMOCTOSITETIbHO.  [Ipy 3TOM 0CO00 TIIATENFHO KOHTPOJIUPYETCS MOJSPHOCTH
MOJKJTFOYEHUS] HICTOYHUKOB MMUTAHUS U U3MEPUTEIBHBIX MPUOOPOB. IIpaBMIIBHOCTD COCIMHEHUS
JJIEMEHTOB CXEMbl M MOJIKIIOYCHUS HM3MEPHUTEIBHBIX NPUOOPOB MPOBEPSIOT TEXHUK HIIH
IPEernoJIaBaTesb J10 BKIOYEHHS CXEMBl U U3MEPUTEIBHBIX TPUOOPOB B CETh M10]1 HANPSHKEHUE.

CryneHThl HE MMEIOT IpaBa MPUCTYIATh K BHIIOJHEHUIO Ja0opaTopHO paboThl 6e3

paspelieHus npemnojaBaTes.

6. JlaGopartopHass paboTa BBIIOJHSETCA II0J HAOMIOJCHHEM NpenojaBaTeis MWIH
nepcoHana j1abopaTopuu.

7. V3mepurenbHble OpUOOpPHI YCTAaHABIMBAIOTCS Ha pabodyeM CToJieé C Y4YETOM
o0OecrieyeHHs CBOOOJHOrO JOCTyNa KO BCEM OpraHaM MOJKJIIOUEHUS, PErylupoBKU U
yIpaBJIeHUS! UMH U B COOTBETCTBMM C MX paboduMM MOJOXKEHHEM; MX HaJ0 pacrojaraTh Tak,
4yToObl OBIJIO yAOOHO YMTATh IOKa3aHUS NPHUOOPOB M HUCKIIOUUTH OIIMOKM Mapajuliakca.
[Tpubopsl, pacnosoKeHHbIE B 1a00paTOPHOI CTOIKE BBIHUMATD 3alpeliaeTcs.

10. Tlocrne BBIMONHEHUS 3a/IaHUs paboyuee MECTO TIPUBOIUTCS B HCXOTHOE COCTOSTHUE.

1.5 Topsipok odopMiIeHHs OT4eTa

Otyer O mpojeNaHHON JIA0OPaTOPHOM paboTe COCTABISAETCS KaXKIbIM CTYICHTOM B

COOTBCTCTBUH C YKA3aHHBIMU (bOpMaMI/I B TETpaau 110 na60paTopHOMy MMPaKTUKYMY II0 CXEMC
7



"Terpanb B TeTpaau", KOTOpas [OJDKHA BBINOJIHATH POJIb OMOPHOTO KOHCIEKTa B 0Oasuce
HENpepbIBHON HNOArOTOBKM M IPHU PELICHUMH KOHKPETHBIX Y4eOHBIX M  Hay4yHO-
UCCIICIOBATENbCKUX  3a/a4  M3YyYEHMS M M3MEpPUTEIBHOIO  KOHTPOJA  ammapaTypbl
TEJICKOMMYHUKAIIMOHHBIX CUCTEM U ceTell B mporiecce ooyuenus B BY 3e.

OTtuer NOMKEH coaepkKaTb TUTYJBHBIM JIMCT (CTpaHuua 1 TeTpaau JaHHOTO 3aHSTHS),
JIUCTBI PELICHUS IOCTABICHHBIX 3a/1a4 U 3aKJIIOUUTEIbHBIN JIUCT OTYETHOCTH.

TurynpHBI JHCT pacmonaraeTcss Ha IpPaBOH CTpaHUIE TETpPaaud IO JIAOOPATOPHOMY
IPaKTUKYyMY, 3aK/IIOUUTENbHBIH — Ha JIEBOM cTpaHuLe. Mexay HUMHU Ha JBOMHOM pa3BOpOTE
TETPau PacloJiararoTCsl JIMCThI PELLIEHUS IIOCTABICHHBIX 3a/1a4.

THUTYIBHBIN JIUCT TOJKEH COACPIKATH:

1. Tun m HOMep paboThl B COOTBETCTBUU C I'paMKOM MPOXOXKIEHHS J1a00OpaTOpHOro
IPaKTUKyMa;

2. HaWMEHOBaHHME, IIeTb U IPOTPaMMy paboTHI;

3. obopynoBaHue pabovero Mecra;

4. wuHpOpMaNMOHHBIN 0a3UC padOTHI.

dopmanu3oBaHHbIe (GOPMBI JINCTOB BKIIOYEHBI B COCTAB METOANYECKOI0 IIOCOOUSL.

JUis 1osiyueHusT OTYETHOCTH CTYAEHT JOJDKEH IPEICTaBUTh OTYET, IOJITBEPAUTH
JIOCTOBEPHOCTh IIOJYYEHHBIX PE3YyJIbTaTOB, MOSCHUTh (PU3NYECKUI CMBICIT COCTABIISIOIIMX

MNpEACTAaBIACMbBIX PE3YJIBTATOB U OTBCTUTH HA KOHTPOJIbHBIC BOIIPOCHI.

1.6 Ykazanus 1o TeXHuke 0e30MacHOCTH

ITpu BbIMONHEHUM 1a6OPATOPHBIX pabOT HEOOXOAMMO COOMIOAATh CIIEAYIOIUE MpaBHuiIa
TEXHUKU 0€30MaCHOCTH.

1. Ilpucrymas k pabote, clieqyeT O3HAKOMUTHCA C MCTOYHUKAMU MHUTaHUSA paboyero
MecTa, Coco0amMu UX BKIIOUEHHS, SKCILTyaTalluy U BBIKJIIOUEHUS.

2. OmnpenenuTth MeCTa MOJKIOYEHUS J1a00paTOpHOro 000pYIOBAHUS U MU3MEPUTENBHBIX
npuOOpoB, YOETUTHCS B LIEIIOCTHOCTU PO3ETOK, BUJIOK M ITHYPOB IMUTAHUSL.

3. TlpoBepuTh HaMMUYUE Yy UCHOIB3YEMOTO OOOPYIOBAHHS W U3MEPUTEIHLHBIX MPHOOPOB
3alIUTHOTO 3a3EMJICHHUS.

4. Tlepen mpoBeNeHHEM U3MEPEHUH yOETUTbCS B  LEJIOCTHOCTH  H3OJISLIUU
COEIMHUTENbHBIX MPOBOJAHUKOB M U3MEPUTEIbHBIX KaOemei.

5. Pabory Ha 006opynoBaHMHM MPOBOAUTH CTPOrO B COOTBETCTBUHU C MPENLYCMOTPEHHBIM
3aJjaHleM, 0c000e BHUMAHUE, YENSs MPABHIFHOMY MOIKIIOYEHUIO CHTHAIBHBIX W KOPITYCHBIX

IITCKECPOB K 00BEKTaM I/I3MepeHI/II71 u an6opaM.



6. 3ampemraercs MpUKacaThCs pyKaMy K 3aKMMaM, HaXOMSIIMMCS T10J HalpsDKEHUEM;
HAJIMYUE HANpsDKEHHS Ha 3aXUMax »dSJIEMEHTOB CXEMbl CIEAyeT TPOBEPSITh TOJIBKO
U3MEPUTENIbHBIM PUOOPOM.

7. 3ampemraercss OCTaBlIATh 0Oe3 HaONrOAEHUS O000pyIOBaHHE W H3MEpPUTEIbHBIC
HpI/I60pBI, MOAKIIFOYCHHBIC K UCTOYHUKY IMAUTAIOUICTO HAIIPSAKCHUA.

8. Bce wu3MeHeHHMs B KOMIUIGKTallUM OOOpYIOBaHMSA, a TaKXKe yCTpaHEHHE
HEUCIPAaBHOCTEH MPOU3BOIUTCS TOJIBKO MOCIE OTKIIOYEHUS NCTOYHUKOB TUTAHMUS.

ByabTe ocTropo:xkHbl mpu padore ¢ BbICOKMM Hamnpsikenuem! CoOJuompaiite

NpaBHJIa TEXHUKH Oe30nmacHOCTH!

Crucok peKOMEHI0BaHHOM JIUTEPATYPBI:

1. Xamangynmuu 3.®. MeTomsl U CpenCcTBA M3MEPCHUI B TEICKOMMYHHUKAIIMOHHBIX CHCTEMAX.
YyeOHoe nmocodue - M.: FOpaiir, 2014

2. Topauenxo B.H., Teepeuxuii M.C. MHOroKaHajIbHbIE TEJIEKOMMYHUKAMOHHBIE CUCTEMBI.
YueOHuk 115t By30B - M.: ['opsiuast munams - Tenexkowm, 2013

3. T'opmuenko B.H., Teepeuxuii M.C. IIpoekTpoBaHUE M TEXHHUYECKAs IKCIUTyaTallHs
U(PPOBBIX TEIEKOMMYHUKALMOHHBIX CUCTEM U ceTel. YueOHoe nmocodue ais By30B - M.: ['opsiuas
nunus — Tenexom, 2012

4. AmuneB A.B., bioxun A.B. UM3mepeHus B TeNIEKOMMYHHMKAI[MOHHBIX CHCTEMax
[OnexTpoHHBI pecypc]: yueOHoe mocobue ExatepunOypr: VYpanbckuil —(enepaibHbli

yausepcuret, ObC ACB, 2015



Jlabopartopnas padota Ne 1

Tema: M3ydenue ycTpoiicTBa M OCHOB SKCIUTyaTallud H3MEPHUTEIILHBIX TEHEPaTOPOB

3JIEKTPOCBSI3U U UBMEPUTENIEH YpOBHEH

Henp paboTsr:

1. Hayuuthcs npumenars CU s uccienoBaHMsl XapaKTEPUCTUK M U3MEpPEHUS
napamMeTpoOB CUCTEM PAUOCBSI3H.

2. HayuuTbcst IpOBOAUTH U3MEPEHHS MMapaMEeTPOB CUTHAIOB U OLIEHUBATH MOTPELIHOCTD
HM3MEpPEHU.

3. Hayuutbcs hopMupoBath npecTaBiseMblil pe3ysbTaT 0 YCTaHOBICHHOH (opme
U 1aBaTh (PU3NYECKYIO0 HHTEPIPETAINIO Pe3yIbTaTa U3MEPEHHUSI.

1 KpaTkue TeopeTuuecKkue CBEACHUS

B nacrosiee Bpems Auana3zoH MepeKkpbIBAEMbIX YacTOT B PAAMOU3MEPUTEIHLHON TEXHUKE
MPOCTUPACTCS OT MOCTOSTHHOTO TOKA JIO COTEH Trurarepil. IIpenensl n3amMepsieMbIX MOIIHOCTEH OT
HaxozsaTcs B auana3zone ot 10~21 go 108 BT, npenensl u3MepeHuil MOJHBIX CONMPOTUBICHUH OT
KOPOTKOT'O 3aMbIKaHUS 10 XOJIOCTOIO XOJia TP aKTUBHOM CONPOTUBIICHUU - 0T 6 10 1018 Owm,
3aTyXaHusl CUTHAJIOB - OT Aojeil geuudena no 100 ab u Gonee. llupoko pacnpocTpaHEHHBIMH B
chepe MpOU3BOACTBA U IKCILTyaTAIIMH SIBJISIOTCS U3MEPUTEIIbHBIE T€HEPATOPhI, U3MEPHUTEIIbHBIC
npuOOpPBl  YacCTOTHI, MPHUOOPHI JUISI W3MEPEHMs HAIPsOHKEHUs, HAOMIOJCHUS, W3MEPEeHUs U
ucciae0BaHus (POPMBI CHUTHAJIOB W CIIEKTpa, CPEICTBA M3MEPEHHs MapaMeTPOB AJIEMEHTOB U
CBY TpakTos.

N3mepuTenbHbIi TeHepaTop — MpUOOp, MpeAHA3HAUCHHBIN AT CO3aHMS IIEKTPUUECKUX
Kose0aHui pa3muyHOM (OPMBI PU OTPEACICHHBIX 3HAUYEHUSIX MOITHOCTH, HAPSDKEHUS WU (1)
TOKa (TeHepaTop MOITHOCTH, HAPsHKEHUs, TOKa). B 3aBUCHMOCTH OT TOTO, BCTPOEH T'eHepaTop B
U3MEPUTENbHBI MpUOOp WM TPHUMEHSETCS CaMOCTOSITENIbHO, pa3luyaroT TeHepaTopbl
BHyTpeHHHE U BHemHHEe. COOTBETCTBEHHO TeHepupyemMoil ¢dopme KoyeOaHUW CYIIECTBYIOT
TE€HEepaTophl  CHHYCOMJIAJLHOTO HAMNpPsDKEHHS W TeHeparopbl umnyiabcHble. [lupoko
pacrpocTpaHeHbl U3MEPUTENbHBIE TEHEPATOPHl CUTHAIOB MPSIMOYTOJIBHON ()OPMBI U TEHEPATOPHI
W3MEPUTEIIbHBIE MHJIO00pa3HOro HampspbkeHds. OTHOCUTENBHO Juana3oHa YacTOT Pa3IudaroT
CIEeNYIOIIME BUIbl H3MEPUTENIbHBIX T'E€HEPAaTOpPOB: HHU3KOM YacTOTHI, BBICOKOM YacCTOTHI,
CBEPXBBICOKOM YacCTOThI, IIyMa. B H3MEpUTENbHOW TEXHUKE HW3MEPUTENIbHBIE TE€HEPaTOpPbI
NPUMEHSAIOTCS  BecbMa  IIMPOKO  JUIsi  HUCCIENOBAHMS ~ AKTUBHBIX U IMACCUBHBIX
YEeTBHIPEXTOMIOCHUKOB, ISl MOMCKA HEUCIPABHOCTEH B KAaueCTBE MCTOUYHMKA HCHBITATEIBHOIO
curnana. OCOOEHHOCTBIO M3MEPUTENBHBIX T€HEPATOPOB SBISETCS BO3MOXKHOCTh M3MEHEHHS B
OTIPENIETICHHBIX JWala30HaXx dYacTOTHl W HANpPsDKEHHWS BBIXOJHOTO CHUTHAJIA, BBIXOJIHOTO
COTIPOTUBIICHHUSI, THUMA MOAYJSIIUA BBIXOJHOTO HaMpsDKEHUs (Y T€HEepaTOpOB H3MEPUTEIHHBIX
BBICOKOM 4YacTOThl) M KO3(PQUIMEHTa TapMOHUK (Y H3MEpPUTENbHBIX TE€HEpPaTopoOB HHU3KOM
4acTOThl). B AeKTpOTeXHUYECKOH, PagodIeKTPOHHON MTPOMBIIIUICHHOCTH M B CUCTEME TeJle— U
PaaNOCB3H MPUMEHSIOTCS TAKUE U3MEPUTENbHbIE TEHEPATOPHI, KaK:
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1) uMnynsCHBI — nmpUOOp, TeHEPUPYIOUINI BBIXOJAHOW CHUTHAJI MMITYJIBCHOU (OPMBI;
Ha3BaHHUE TAaKOT0 reHepaTopa 3aBUCHUT OT (HOPMBI UMITYJIbCOB BHIXOAHOTO CUTHAJIA:

a) U3MEPUTEINIbHBIN FeHepaToOp CUTHAJIOB NPSIMOYTOJIbHON (POPMBI;

0) M3MepUTeNbHBIA reHepaTop MUI000pa3HOro HampsbkeHus. Kpome Toro, cymiecTByroT
reHeparopel, (¢Gopmupyrmue apyrue (GOpMbl HUMIYJIbCHBIX CHUTHAJIOB  (HampsKEHHE
TPEYroJbHOM, TpaneueuaaabHoN U Apyrux Gopm);

2) W3MEpUTENIbHBIA T'€HepaTop KBapLEBbli — NPUOOP C BBICOKOH CTaOMIBHOCTBIO
4acTOThl, O0OECIeYyMBaeMON KBapLEBbIM pE30HATOPOM (TaKk Ha3bIBa€MOW  KBapIEBOM
crabunuzanueit). M3mepurenbHble KBapLEBbIE I'€HEPATOPHI IIUPOKO MPUMEHSIOTCS B TEXHHUKE
CBSI3U, B IHU(POBBIX BOJIBTMETPAX, YHUBEPCATIHHBIX CUETUMKAX, a TAK)KE B KAUECTBE TAKTOBBIX
TeHepaToOpOB B LU(POBOM BEIUNCINTEILHON TEXHUKE;

3) usMmepurtenbHbIN renepaTop Hu3ko yactorel (HY) — mpubop, quana3oH U3MEHEHHS
YacTOThl BBIXOJHOIO CHUTHala KOTOPOTO JIEKUT B 00JacTM HM3KMX 4acToT. B kauectBe
MCTOYHHUKA CUTHAJIA B CXeMe u3MepuTenpHoro reseparopa HY ucnonesyrores cnenuansasie RC-
reHepaTophbl, aCTa0MIbHbIE MYJIbTUBUOPATOPHI, OJIOKUHT-T€HEPATOPHI;

4) u3MepuTeIbHBIE TEHEPATOPBI 00PA3IOBBIE — MPUOOP C BEICOKOH TOYHOCTHIO YCTAHOBKU
4acTOThl YU HOPMHUPOBAHHBIMU IApaMETpPaMM BBIXOJHOIO CHrHaia (MOILHOCTb, HAaIpSKEHUE,
TOK), IpeIHAa3HAYCHHBIH MJIs MPOBEACHUS IIOBEPKU H3MEPHUTENBHBIX YCTpOICTB. Bblcokas
CTa0MIIBHOCTh YaCTOTBI TAaKOro TpuOOpa oOecreyrBaeTcsi NPUMEHEHHEM KBapIEBOTO
reHepaTopa;

5) u3MepHTeNbHbIN reHepaTop MUI000pa3sHOro HaIpsDKEHHs (Takke omperensercs Kak
TeHepaTop pa3BepTKH) — MPHOOpP, BBIXOJHOE HANpsKEHHE KOoToporo uMmeer ¢opmy muisl. Bee
CrocoObl CO3JIaHMs MUJIO0O0PA3HOr0 HANpPsKEHUS OCHOBBIBAIOTCA HA MPUHLUIE JUHEHHOrO BO
BPEMEHM 3apsiia KOHJEHcaropa M Mocienyromero Obictporo ero paspsna. CyliecTBYOT
CJIEIYIOIE OCHOBHBIE BAPUAHTHI:

a) UCIOJIb3YeTCs JIMILb HUKHSAS JIMHEHHAs 4YacTh KPUBOH 3apsja, 3TOT TUI CXEMbl HOCUT
Ha3BaHUE «MHTErparop Muiuiepay;

0) B KOH/IeHCATOpE HaNpsDKEHUE 3apsijia MOoBbIaeTcs. B 3ToM ciryyae ropopsTt o crocobe
CUHXPOHHOTO 3apsIHOTO HANPSDKEHUS, KOTOPBIM NIPHUMEHSAETCS B YCHIMTENBHBIX CXEMax
pa3BEpTKU;

B) KOHJIEHCATOp 3apsDKAeTCsl MOCTOSHHBIM TOKOM, NPH 3TOM B KauecTBE HMCTOYHHMKA
IIOCTOSIHHOT'O TOKA UCIIOIb3YETCs U3MEPUTEIIBHBINA T€HEPATOP TOKA,

6) W3MEpUTEIbHBIA TEHEPATOp CBEPXBBICOKOW YACTOTBI — MpuOOp, (opMUpYIOIINT
HEMOJIyJIMPOBAHHbIE WJIM MOJAYJIMPOBAHHbIE CUHYCOMJAJIbHBIE CUTHANIBI YacToToi cBhime 300
MTI'u. Jlng nomydyeHUs BBICOKHMX YacTOT IMPUMEHSIOT OOBEMHBIE PE30HATOPHI (KosieOaTeNbHbIN
KOHTYp C BBICOKOH JOOPOTHOCTHIO KaK 4YacTh BOJIHOBOJIA) U CHELHAJbHBIE YCHUIUTENbHbIE
aneMeHTsl CBY-TeXHUKH (CBEPXBBICOKOW YaCTOTHI);

7) U3MEPUTENbHBIA TeHEePaTOp CUTHAIOB MPSAMOYTOIbHON (OpMBI — MPUOOpP, BBIXOTHOM
CHUTHAJI KOTOPOTO HMMEET MpsIMOYrojbHYIO (opMy, a aMIUIUTyAa, 4acToTa W JUIMTENbHOCTb
UMITYJIbCOB YCTaHABIUBAIOTCSA OINEpaTOpoM. MCTOYHHUKOM IIPSAMOYTOJIBHOIO HAIpsSKEHUS B
JAHHOM CJy4ae MOTYT OBbIThb CHHYCOWJAJIBHBI T'€HEepaTop C MOCIEeNYyIUIMM (GOpMUPOBAHHUEM
MMITYJIBCOB MJTU PeaKCallMOHHBIX KoJeOaHul, reHepupyrolas HECUHYCOU1aIbHOE HaIPsSKEHUE.
B u3MeputenbHOl TEXHHKE yKa3aHHBIM Ie€HepaTOp CUTHAJIOB MPSAMOYTOJbHOW (DOPMBI CIYKHUT
HMCTOYHUKOM CHUTHAJOB JJIsi H3MEPEHUH W HCHBITaHUH LHU(POBBIX U aHAJIOTOBBIX CXEM,
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MO3BOJISIOIIMM MO CTENEHM HCKAXKEHUS MPSIMOYrOJIbHOH (OpMBI HANpsOKEHHUS Ha BBIXOJIE
U3MEPSIEMOTO YCTPOICTBA CYAUTH O €0 MEPEAATOUHBIX XapaKTEPUCTHKAX;

8) M3MepUTENbHBI T'€HepaTOp CHHYCOMIAIbHOTO HANpPSDKEHUs — MpHOOpP, BBIXOAHOM
CUTHaJI KOTOPOTO UMEET CUHYCOMIalbHyI0 (opMy. B TaHHOM BapHaHTe MCIIOJIb3YEeTCs IPUHLIUI
IOJIOKUTEIbHONM  OOpaTHOM  CBSI3M, KOTOPBIM peaiu3yercs KOMOMHAIMed aKTUBHOIO
panuosneMeHTa WiIM (YHKIMOHAJIBHOIO Yy3Jla MHTErPAIbHOM MHUKPOCXEMBl B KadyecTBe
YCUJIMTEIBHOIO YETBIPEXIIONIOCHUKA C YETBIPEXIOJOCHUKOM Lienu oOpaTHON cBsizu. B
3aBHCUMOCTH OT THUIIA YETBIPEXIOIIOCHUKA LEMH OOpaTHOW CBSI3M M3MEPHUTEIBbHBIN I'eHepaTop
CUHYCOMIAJILHOTO HAMpPsHKCHHsST MOXeT paboTtarh nubo kak LC-reHepatop (¢ konebarenbHBIM
KOHTYpOM Tulla TeHepatopa MeiicHepa), mub6o kak RC-reneparop (¢ RC-da3zoBpamarensHoi
LENOYKON MM aenuteneM HanpsbkeHus Buna). Ilpu ucnonbszoBanum nByx LC-reHepaTopHBIX
KaCKaJloB JKEJIaeMYyI0 4acTOTY MOKHO IOJIyYUTb, IPUMEHSISI CMECUTENBbHYIO cXeMy (IoJIydaercs
TaK Ha3bIBa€MbI TeHEepaTOp OMEHU);

9) u3MepuTeNnpHBI TEeHepaTop TENEBU3MOHHOM pa3BepTKH — MNpUOOp CHENHMaIbHOIO
IIPUMEHEHHUs JJIsl HAaCTPOMKM M INPOBEPKHM LBETHBIX TEJIEBU3MOHHBIX INPUEMHHUKOB. JlaHHBIM
TeHepaTop TEJIEBU3MOHHOHN pa3BepTKH (HOpMUPYET KOMOMHUPOBAaHHBIN TecToBBIN curHan B CBY
WIM BHUJEO YaCTOTHOM juariazoHe. C MOMOUIbI0 U3MEPUTEIBHOIO T'eHepaTopa TElIeBU3MOHHOMN
pa3BepTKH Ha KpaHe TEICBU30pa MOXKET OBITh MOTyY€HA HCIIBITaTEIbHAS CIeNUaNIbHas Tabaua
B BU/JIE CETKH MJIU LIBETHOI'O IIIAXMAaTHOTO I10JIS;

10) u3mepuTenbHBIA TeHepaTop myma — npubop, (HOpMUPYIONIUK IIYMOBOWM CHUTHAIL.
[IIymbl BO3HHMKAIOT B IEKTPO pPAaJMOdIEMEHTaX M IEPEJAlOUIMX YCTPOMCTBAX M IIPU 3TOM
OKa3bIBAIOT HCKaXKarolllee BO3ACHCTBHE Ha mepenaBaeMyro HHpopmaruio. s u3MepeHus
TaKOro IIymMa HeoOXO0MM 00pa3LoBbIi IreHepaTop uryma. MICTOUHUKOM IIyMa B U3MEPUTEILHOM
reHepaTope LIyMa SIBJISETCS IIyMOBOHM (IIyMSIIHMIl) 3JIEKTPOBaKyyMHBIM A10J, paboTaromuii B
peXMMe HACBIIEHUS (PEeXKEe HCIONIb3YIOT PE3UCTOpP) U IEHEPUPYIOLIUN IIYMOBYIO MOIIHOCTb,
MOCTOSIHHYIO B IIMPOKOM JHarna3oHe 4YacToT (CHeKTpa). YPOBEHb BBIXOJHOM MOIIHOCTU
M3MEPUTENIbHOTO TeHepaTopa IIyMa pEryaupyercss U oToOpaxaercs Ha WHAUKAIMOHHOM
YCTPOMCTBE.

['4-161, T'4-161/1- BBICOKOYACTOTHBIC MPOrPAMMHUPYEMbIC T'€HEPATOPbl CHUTHAIIOB
IIpEeIHA3HAYEHBl JUIS MCIOJB30BAaHUS B KAUECTBE MCTOYHMKA CHUTHaja IPHU PEryIupOBaHUU U
IIPOBEPKE PATMOIIEKTPOHHOM anmnaparypbl B MUJIJIMMETPOBOM JUANa30HE BOJIH.

[TpuGopsl MOTYT HpPUMEHSATHCA B Ja0OpPAaTOPHBIX M IIEXOBBIX YCIOBHAX, a TaKXe Ha
noBepoYHbIX 0a3ax. B xommutekt rereparopa ['4-161/1 Bxomut wactoromep UP-12. OcHOBHBIE
TexHuueckue npudopa ['4-161 (tabnuma 1.1):

Tabmuna 1.1- OcHOBHBIE TexHUYecKne pudopa ['4-161

ITapameTpsl 3HaueHus
Ir4-161,T4-161/1
Junana3oH yacTor 129.200 ... 142.800 I'Tg
IorpemnocTs be3 wacroromepa UP-12 Hopmanbhsie ycnosust | =1.0
YCTaHOBKH 4aCTOTHI
Paboune ycnoBus +1.5
C gacroromepom YP-12 HopmanbHsie ycnoBust | — +0.3
Paboune ycnoBus +0.5
HecrabunsHocTsb 3a 15 MuH paboTs He Gonee 5-10°*
YacTOTHI B PEKHME 3a 10 MuH paboTbI He Gosee 2104
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HEMO1yJIMPOBAHHBIX
KoJIeOaHui

3a 1 MUH paboThI

He Gonee 5-107°

Hapa3I/ITHaH ACBHUalMs 4aCTOTHI B PEKUME HEMOAYJIUPOBAHHBIX KoJieOaHuit

He Gonee 5-107°

M3MeHeHne 4acTOThl BBIXOJHOTO CUTHAJA IPU MEIJIEHHBIX U3MEHEHHSIX
HanpsiKeHus cety Ha £10

He Gonee 5-107*

BrIxomHas MOIIHOCTE B pekKUMe HEMOTYTUPOBaHHKIX Kojebanmii mpu KCBH
Harpysku He Oonee 1.3

He meHee 4 MBT

[Ipenensl perynupoBaHus ypOBHS BEIXOJHOH MOIIHOCTH

He menee 25 n1b

Ceuenue KaHasla BOJIHOBOJIa BBIX0/1a TeHEpaTopa 1.6 x 0.8 MM
KCBH BbIxona nmpubopa npu BeIX01HOH MontHocTH 1 MBT He Oomnee 1.5
Pexumbl paboTh HemonynupoBaHHbIe KOIeOaHUs
MPU MECTHOM BayTpeHHAS MomymsIMs 1 | Yacrora 1+£02xI'n
YIIpaBICHUN HPSMOYTONBHBIMH MOBTOPEHUS
CUMMETPUYHBIMUA UMITYJIbCAMU CKBa)XHOCTh 2+04
2 | Yacrora 100 £ 0.06 xI'g
MOBTOPEHUS
CKBa)KHOCTh 2+0.5
BryTpenHss uMiynbcHas JnurensHOCTH 50+20 HC
MOJYJISIHS TIPSIMOYT OJIbHBIMH HMITYJIbCOB
UMITyJIbCaMH C BHEITHEH CHHXPOHH3ALUH
CUHXpOHM3aLUEN YacToTa BHEIIHETO 1...10kI'g
3aIrycka
Buemnss monysanus YacroTa noBTOpEHUs 1+0.2 kI
MPSIMOYTONBHBIMU CKBa)XHOCTh 2+04

CUMMCTPUYHBIMU UMITYJIbCAMHN

W3ameputenbhsiii npuémuank ET-70T/V (pucynok 1.1). OH obecnieunBaeT BHICOKOTOYHBIC
M3MEpEHMS B IIMPOKOM JHAara30He TEXHUKH CBSI3U, paOOTaIOLIE Ha HECYIIUX YacTOTaX.

‘ 5 ) |

.

L

Pucynok 1.1 - U3mepurensubiii npuémuauk ET-70T/V

OcHOBHBIC TEXHHYECKHE XapakTepucTrku nmpudopa ET-70T/V:

Bxogsi: cummerpuunsbiii: 300 ' - 620 xI'1; Hecummerpuunsiid: 50 ' - 620 kI,
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BxoaHbpIe UMIICTAHCHI:
- Opu corjacoBaHHoMm Bxogze: 75, 135, 150, 600 Om, OTKIIOHEHHE OT HOMHUHAJIbHBIX

3HaueHuii: He 6osee +/- 5%;

- [IpY HECOITIACOBAaHHOM, cUMMeTpruHOM Bxoze: oT 300 I'u 1o 620 k' He meHee 5 kOM,

ot 10 xI'm no 300 xI'm He MeHee 8 KOM;

MIPU HECOTJIACOBAHHOM HECUMMETPUYHOM BXOJIC:

- He meHee 2,4 kOMm, 50 nd.

CummerpuuHOCTh BXoza: He MeHee 40 nb.

[Tpy MMPOKOITOIOCHBIX U3MEPCHUSX :

- nuamna3od JyacTtoT: 50 I'm-620 kI

- JIMara3oH YyBCTBUTEIBHOCTH: MOKHO YCTaHOBUTH JTUCKPETHBIM mmarom 1o 10 ab: ot -

50 (60) 1B 10 +20 (+10) 1B.

MuHuManbHbIA YpOoBEHb O0TCUéTa: OK. -80 1b.
[Tpu n30MpaTenbHBIX U3MEPEHUAX TUAa30H YacTOT:
- YCTaHaBJIMBAETCS IJIABHOM HACTPOMKOMN O€3 MepeKIoueHus Auana3oHa B npezaenax: 4-

620 xI'm.

- AWamna3oHbl YYBCTBUTCIBHOCTHU: YCTAHABJIIMBACTCA AUCKPCTHBIM NIIAromM II0 10 b B

npezaenax: ot -90 (-100) mo +20 (+10) ab.

4,5 B;

MunumanbHbIi ypoBeHb oTcuéta: -120 ab.

IIpu n3MepeHun UMITEAaHCOB TUAMa30H YacToT:

- B mupokomnosiocHoM pexxkume: 0,3-620 kI';

- B m30upaTesbHoM pexume: 4-620 kI

- nuanasoH uaMmepenuii: 50-3000 Om.

ITpu nu3MepeHur HECUMMETPUYHOCTH U OTPAXKEHHs JUara3oH YacToT:
- B mupokomnosiocHom pexxkume: 0,3-620 kI,

- B u3buparensHoM pexume: 4-620 kI,

- Ipezensl n3Mepenus ummnenadcos: 60-1200 Om.

[Inranue:

- oT ceTH nepemeHHoro Toka: 40-60 I'u, 110, 220 B +/- 10 %;

- OT BCTPOEHHOr0 akkymyisaropa: 18 B, 450mAuy;

- OT BCTPOEHHBIX CYyXHX Oarapeek (3JeMEeHTOB): 5 IIT. IUIOCKUX OaTapeek ¢ HalpsHKeHUueM

- OT BHellIHeH Oarapeiiku: 16...24 B.
Macca: 9 xr.
IMa6aputer: 345x220x200 mm.

3 O6opynoBanue paboyero mMecra

1. Tpakt UKM-15

2. smepurenbHblit npuémuank ET-70T/V

3. U3meputensusbiii renepatop ['4-161 ¢ marpyskoit R = 50 Om
4. CoenuHuUTEIbHBIE Kabenu

KoHTponbHBIE BOITPOCHI

1. Haznauenwue u cereBoe npumenenue npudopos ET-70T/V u ET-70T/A.
2. 13 xakux OJIOKOB M y3JIOB COCTOHMT TPAKT Mepesauu?
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3. AIroput™ U3MepeHMsl ypOBHS CUTHaja?

4. Ilopsanok nzmeperust AUX TeeKOMMYHUKAIMOHHOTO TpakTa?

5. Uemy paBeH ypoBEHb CUTHaJIA HAa TIepeAavy B IBYXIPOBOHON JTUHUU CBS3U?

6. UeMy paBeH ypOBEeHb CUTHAJIa HA Tiepejauy B UETHIPEXIIPOBOIHOM JTMHUH CBS3U?

7. UeMy paBeH YpOBEHb CUTHAJIa HA IIPUEME B ABYXITPOBOJAHOM JIMHUU CBSI3U?

8. Uemy paBeH YpOBEHb CUTHAJIA HAa IPUEME B UETHIPEXIIPOBOTHON JTMHUU CBA3U?

9. Ilouemy HEOOXOIMMO BKJIHOYATh KOMILUIEKTHI HU3KOYAacTOTHBIX okoH4yaHui (KHO) nHa
BXO/I€ MHIUBUAYAJIBHOTO TPAKTA Nepeiayu’?

10. Ha xakux yacToTax MpoBOJATCS U3MEPEHUS?

11. Kakum 006pazoM HOPMHUPYIOTCSI METPOJIOTUYECKHE XapaKTEPUCTHKH T'eHepaTopoB Tap-
MOHUYECKUX CUTHAJIOB?

12. Yem xapakTepu3ylOTCs TOYHOCTHBIE XapaKTEPUCTUKU U3MEPUTENICH YPOBHEHW aHAJIOrO-
BOI'O THMA?

13. Yro sBNseTCS HOPMHUPYIOIIUM 3HAYEHHEM MPHUBEICHHON MOTPEIIHOCTH U3MEpHUTEeNeit
yYpOBHEI1 aHaIO0roBOrO TUMA?

14. Yemy paBHO IpeAebHOE 3HAUYCHUE BEPOSITHOCTH OMIMOKM B KaHAJIaX IU(POBBIX Tele-
KOMMYHUKAIITMOHHBIX CUCTEM?

15. Kakue 1oKyMeHThl 00eCIeqrBarOT €IMHCTBO U TOUHOCTb U3MEPEHUI?

16. Yro mipencraBisieT co00i CUCTeMa BEJOMCTBEHHON TIOBEPKH CPEJICTB U3MEPCHHIA?

17. Kakue napamerpsl uzmepsitorcst B SDH?

18. Kakue napamerpsl uzmepstorcs B PDH?

19. Kakue cursaiibl HICHIOJIb3YIOTCS B KAUE€CTBE U3MEPUTEIbHBIX ?

20. Kakue n3mMepuTeNbHble TEXHOJIOTUH HCIIONb3YIOTCS B TEJIEKOMMYHUKAIIHUSIX ?

5 Coneprxanue 1 opopmieHne oTyera

OTueT 10IKEH COAepKaTh:
1.Ha3Banue, uenb nabopatopHoii paboThI.
2.Kpatkue TeopeTudecKre CBEICHUSI.
3.Pe3ynbTarhl BHINOIHEHUS 3aaHul (TpuiokeHue 1).

4.BwIBOfIBI TIO paboTe.
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Jlaboparopuast pabota Ne 2

Tema: U3mepenue ocrarounoro 3aryxanus, AX u AUX KaHaJIOB M TPAKTOB U UX
MacopTH3auUs

Henp paboTsr:

1. Hayuutbcs npumenste CU 1 ucciaeqoBaHUs XapaKTEPUCTHUK W U3MEPEHUS
[apaMeTPOB TEJIEKOMMYHHUKAIIMOHHBIX CUCTEM.

2. N3yuuts Bnusinue CH Ha pesxuM paboThl OJI0KOB TEIEKOMMYHHKAIIMOHHBIX CHCTEM.

3. HayuuTbcs wu3MepsATh IapaMeTpsl € 3aJaHHOM MOIPEHIHOCTBIO H3MEpEHUs,
YIOBJICTBOPSIONICH MpakTUYecKuM TpedoBanusm 5-10 %.

4. IIpenctaBisTh pe3yabTaThl N3MEPEHUH 110 YCTAHOBJIEHHOU (opme
dbopMe u 1aBath (HU3HUUECKYIO HHTEPIIPETALUIO PE3YJIbTaTa U3MEPEHHUS.

2.1 KpaTkue TeopeTHIECKIe CBEICHUS

Haunbonpmmii 00beM n3MepeHuil B TEICKOMMYHUKAMOHHBIX CUCTEMaX IMPOBOIAUTCS TPH
NPUEMO - CIATOYHBIX HCHBITaHUSAX. OHU TPeOYIOT YMEHHUsS NMPOBOAUTH PAcyeThl, U3MEPEHUS U
M3MEPUTENIbHBIN KOHTPOJIb IaPAMETPOB KAHAJIOB U TPAKTOB TEJIEKOMMYHUKAIIMOHHBIX CUCTEM U
CeTell U COCTaBNEHUS SNEKTPUUECKUX MACIOPTOB.

CocTtaB cucTeMbl TeJIEKOMMYHUKAIIMOHHON CUCTEMBI (pUCYHOK 3.1):

- BC — 6510k curnanuzanuu;

- BYK — 6510k yrmoTHeHUS U KOAUPOBAHUS;

- KHO — 6110k KOMIIJIEKTa HU3KOYACTOTHEIX OKOHYAHUM;

- CO — 6510K CEepBUCHOTO 000pY/10BaHMUS;

- BOJIT — Gs10k OKOHUaHUS TMHEWHOTO TPAKTa;

- [IC — npomexyTOUHBIE CTAaHIUH.

brnox curHanmzanum oOecnedyrMBaeT BBOJ NUTAIONIET0 HANPSHKEHUST Ha OKOHEYHOE
obopynoBanue u (opMmupoBaHHE cuUTHala 00 aBapuu JHOOOrO0 H3 OJOKOB OKOHEYHOTO
000pyI0BaHUs IS NIEpeaun Ha PSIOBYIO U OOIYI0 CTAaHIIMOHHYIO aBapUITHYIO CUTHAIM3ALIHUIO.
ITpu neperopaHuu CETEBBIX MPENOXpAaHUTENEH «SA» BKIHOYAETCS COOTBETCTBYIOLIAS KAKIOMY
npeoXpaHuTento cBeToBas curHamuzanus (ammnsl H1-H4 «-60B»), obme croeunas cBetoBas
aBapuifHass curHanuzaius (amnel HS u H6 — «ABapusi»), psaaoBas U CTaHIMOHHAas
CUTHAJIM3allus IEpEeropaHus MpeOXpaHnUTENe!, 3BYKOBasl U IONOJHUTENIbHAS CUTHATIN3aLUS.

brox ymioTHeHMs M KOJWMPOBAHMS NpPEIHA3HAYEeH AJIi BPEMEHHOTO OOBEIUHEHUS U
paszieneHus KaHaJloB, aHaJOTO-IM(POBOTO M IMU(PPO-aHATOTOBOTO MPEeOOPa30BaHUsI CUTHAIOB
TU u curHanoB Bemanus. B cocraB Omoka BxomsT siuedku: snekrponutanus (D111, DI12)
MOJYJSATOPOB U JeMoayisTopoB (M/I), koaupyromero u ASKOAUPYIOLIET0 yCTpoiicTBa (Kozep
KY u nexomep V), uudposoii nepenaun u npuema (LIITPJ u LIIPM), xnrodeli mepegauu u
npuema (KIIPJI u KIIPM), xontpons u curHanusauuu (KC), curHanoB ympaBneHuss u
B3aumozeiicteus (CYB), pereneparopa nepenauun u npuema (PIIP), mudposoit undopmanumn
(II1-1). B coctaB 6;10ka MOTYT Takke BXoauTh: siueiika Bemanus (BII), sueiika KII-11, sqeiika
[[1-64.

Sueiika KC npennasHauena aias KOHTpods 3a paboroit 6ioka BYK  u curnanuzanuu o
ee HapyleHuu. BoiOpaHa cremyromnias nepapxusi aBapuiHbIX COCTOSHUM:
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- OII — aBapus NEKTPONUTAHMUS;

- JIC — nponafanue npuHUMaEeMOro JUHEHHOIO CUTHANIA;

- [1C — BBIXOJ U3 LIMKJIOBOM CUHXPOHHW3AIUY;

- CIIC — BbIXOJ M3 CBEPXILIMKIOBOM CUHXPOHHU3AIUY;

- 1072, 10" konuyecTBO OMMGOK B MPUHIMAEMO CHHXPO IPYIIIE;

- JIC — aBapus Ha naJibHEH CTAHIINU;

- (LIJIEM®» - mepeBox 6moka BYK B pexim pa6otst «ILIJIEADy;

- 512 kI'u — Brinrouenue yactotsl 512k 11 Ha BbIXoJe nepenaroieii yactu 6. BYK.

brox KoOMIIJIEKTa HU3KOYACTOTHBIX OKOHYAHUN COAEPXKUT 15 sAueek, KOTopble Ipu
OpraHu3alliil COCAMHEHUH MeXIy KaHamamu cuctembl u mnpubopamu ATC mpeobpasyror
YETBIPEXITPOBO/IHBIE OKOHYAHUSI KAHAJIOB C YPOBHSM Ha BXoj€ U Bbixojae munyc 13 n1b u 4 nb B
JIBYXITPOBOHBIE OKOHYaHUsI ¢ ypoBHsIMU 0 1 Munyc 7 ab uiu ¢ ypoBuamu 0 u munyc 3,51b.

bnox cepBucHoro o0opyaoBaHus npeaHazHadeH A oOciyxuBanus annaparypsl MKM-
15 B mpouecce skcrutyaTanuu. B coctaB 0y0ka BXOAUT MEPErOBOPHOE YCTPOMCTBO IO
danTomuoit nienu (IIY®). C momolipio KOTOpoil o0ecrieunBaeTcss HU3KOYAaCTOTHAS CIy>KeOHast
cBsa3b OC ¢ mo6oit u3 IIC u ¢ nporuBononoxuoit OC. biok CO 1no3BossieT OpraHu30BaTh
NPOBEPKY U M3MEpEeHHe mapaMeTpoB KaHaoB TY myTeM NOJKIIOUEeHHs MPrOOpPOB KO BXOJaM U
BBIXOJIaM KaHaJIOB TY, M IPOBEPKY CUTHAIBHBIX KAHAJIOB.

Hasnauenuewm 6:10ka okoH4aHus TuHEHHOTO Tpakta BOJIT sBisiercs:

- pereHepanus TMHEHHOro cCUrHana, nocrynatoiiero Ha OC;

- TpaHCJAIMS JUHEHHOTro curHana, chopmupoBanHoro Ha OC B kabelb; IUCTAaHIIMOHHOE
snextponuranue I[IC;

- OJIEKTPONUTAaHHE OKOHEYHOro OoOOpyHOBaHUs JIMHEMHOrO TpakTa; 3alluTa
CTaHIIMOHHOTO 00OPYIOBAHMSI OT OMACHBIX M MEIIAIOIINX BIIMSHHIM;,

- OpraHu3anus ciIy>ke0HOM CBs3U 1o (PaHTOMHOM Tienu Kaldens;

- IpPYE€M CUTHAJIOB TOHAJIBHOTO BBI30Ba; nucTaHIMOHHBIN KOoHTpoabs [IC u OC2, BOJIT,
JOTONHSSL 70 paboueil (26-46) nb BeaMuUMHBI 3aTyXaHUsT PEreHEepalMOHHOIO Y4acTKa,
npumbikaroero k OC.

Cramuua A

Crauumuz B
ATC ATC
Ononzuroz 060pyROEaHH: ‘ ‘ Oronzuios OBOPYROEIHS '
s o L 7
R e
i, 1 fecugmer|
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e

35)

2
1

Pucynok 2.1- CTpykTypHas cxema TeJIeKOMMYHUKAIIMOHHOW CUCTEMBI
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2.2 O6opynoBanue pabouero Mmecra

akrowneE

YyeOHas MarucTpaab TEICKOMMYHUKAIIMOHHON cuctemMbl MKM-15.
Ocrmtorpad. ..........

['eneparop curHanoB HU3KOYACTOTHBIM. ........

N3mepurens ypoBHSL. .........

ONEKTPOHHBIA BOIBTMETP........

2.3 KoHTpoJIbHBIE BOITPOCHI

0 3 N L W N~

. OT 4ero 3aBUCUT OCTATOYHOE 3aTyXaHUE PaIMOKaHAIOB?

. Kakoii mapamerp 10J1k€H 0CcTaBaThCsl IOCTOSIHHBIM IIpU n3Mepenuu AX?

. Kakoli mapamerp 1oikeH ocTaBaThCsl IOCTOSIHHBIM ITpH u3MepeHuu AUYX?

. Kakum tpeboBaHUsSIM JOKHBI YIOBIECTBOPSATH CPEIICTBA U3MEPCHHSI?

. UTo BXOIUT B KaHAJI CUCTEMBI CBI3H?

. Kak ompenensiercst abcomoTHBIN ypoBeHb cUrHana?

. Kak ompenensiercst OTHOCUTENbHBIN YPOBEHb CUTHATA?

. Kakue usmepurenbHble CpefcTBa UCIONB3YIOTCS B MIPOIIECCE IKCILTyaTalli Paauo

obopymoBaHus?

2.4 Coneprxkanue u opopmiieHUE OTIETa

Otuyer JOJIDKCH COACPKATh:

1.Ha3Banwue, nenp nabopatopHoit paboTEhI.

2.KpaTkue TeopeTuuecKkre CBeICHHS.

3.Pe3ynbTathl BHIMIOIHEHUS 3aaHU.

4.BwIBOJIBI TIO paboTe.

Otuet odopmiseTcs B TETpaau Mo J1a00paTOPHOMY MPAKTUKYMY.
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Jlaboparopuast pabora Ne 3

Tema: N3mepenue mapaMeTpoB TEICKOMMYHHKAIIMOHHON cucTeMbl B-12-3

eab padoThbI:

1. 3akperuieHre 3HaHUM OCHOB TIOCTpoeHUs aHaoroBeix MCII.

2. N3yuenue obopynoBanus ceppucHoro oociayxkuanuss MCII B-12-3

3. [Nonmyuenue HaBwikoB onpenencuus coctossaus MCIT B-12-3 Ha ocHOBe HAOMIOACHUS U
M3MEpEHUS TapaMeTPOB CUTHAJIOB B TPAKTaX.

1 KpaTKI/IC TCOPCTUYCCKHUC CBCIACHUA

Amnmaparypa B-12-3 npennazHaveHa it yiuioTHeHUs aBeHaanatsio BU TenedoHHBIMU
KaHaJaMl MEIHBIX W OUMETAIUIMYECKHX I[ENeH MarucTpambHBIX, MEXKOOIACTHBIX U
BHYTPUOOJIACTHBIX BO3YIIHBIX JTMHHUHA CBSI3H.

Cucrema B-12-3 peanusyer ABYXIPOBOAHYIO JBYX IOJOCHYIO CXEMY OpraHU3aluu
cBs3u. [Ipu aTom mepenauda ot okoneunoro nynkta A (OII-A) k okoneunomy nyHkty b (OII-b)
OCYyIIECTBIIsIeTCS B auamna3zoHe 4actoT 92-143 kl'u (eepxnee nanpasnenue ceéa3u) mnepeaada oT
oxoneuHoro nyHkta b (OII-b) k okoneunomy nyHkty A (OII-A) ocyuiecTBisercs B Auana3oHe
gacTtoT 36-84 k1 (Huoicnee nanpasnenue ceszu). Takum 00pa3oM, JIMHEHHBIA CIEKTP CHCTEMBI
B-12-3 3anumaer quama3on 4actot 36-143 kI'm.

[Tonoca a3 pexTrBHO-TIepe1aBaeMbIX 9acTOT TeIC(HOHHBIX KAaHAIOB ot 0,3-3,4 x['m.

HomunansHble n13MepUTEIbHBIE YPOBHU MOIIIHOCTH:

1. B KaHaJaX UHIMBUIYATHHOTO O0OPYAOBAHUS PABHBI:

1.1. Ha BXOJIe IBYXIIPOBOHOM YacTH KaHama -3,51b/-0,4Hn
Ha BBIXOJIE JBYXIIPOBOJHOW YaCTH KaHAJIa -3,51b/-0,4Hn
1.2. Ha BXOJIe YETHIPEXIPOBOAHOM YACTH KaHAJIa -1361b/-1,5Hn
Ha BBIXOJIE YETHIPEXIIPOBOJHOM YaCTH KaHasa +4,31b/+0,5Hm;
2. HOMUHAJIbHBIE U3MEPUTEIHHBIE YPOBHH MOIIIHOCTH:
Ha BXOJI€ TPYIIIIOBOIO TPaKTa -391b/-4,5Hm;
Ha BBIX0JI€ TPYIIIOBOTO TPaKTa -5,2nb/-0,6H;
3. ypOBEHB Mepeiayuu i KaKI0ro KaHaa:
HA BBIXO/I€ OKOHEUHBIX U IIPOMEKYTOUHBIX CTAHIUN +17,4nb/+2Hm;
Ha BBIXOJE B TUHUIO -2,61b/-0,3Hm;
4.ypoBeHb MOIIHOCTU KOHTpOJIbHOU yacToThl KU 84,14 xI'11 Ha BeIXOAE B
JIUHHIO 7,81b/-0,9Hm;
5.MaKkcUManbHasl YyCUJINTENbHAs! CIOCOOHOCTD:
Ha yacrore =36 k' -24,4nb/-2,8H;
Ha yacrore =84 kI'il -50,51b/-5,8Hi;
Ha gacrore =92 kI'1 -51,4nb/-5,9Hm;
Ha yactote =143 x['11 -74nb/-8,5H;

6.mpenenbl  aBTOMAaTHYeCKOM perynupoBku ycuwieHus (APY) Ha makcumanbHO-
Iepe1aBaeMom 4acToTe:

B HIKHEH rpymnme yacToT 43,51b/5,0Hm;
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B BepXHEH IpyImIe 4acToT 53nb/6,1Hm;
1. mpenenst APY HakiOHa 4aCTOTHOM XapaKTEPUCTUKH YCUIICHUS:
B HIDKHEH rpyIine 4acToT 0-261b/0-3,0Hm;
B BEpXHEH TPyIIE 4acTOT 0-22,61b/0-2,6H;
2. HOMHUHAaJIbHAs BETMYHMHA BXOJHOTO CONPOTHBIICHUS KaHAJIOB
CO CTOPOHBI 2-IPOBOAHOTO U 4-TTPOBOAHOTO OKOHUaHui 6000M;

9. HOMMHATbHAS BEJIMYMHA BXOJHOTO U BBIXOJHOTO CONMPOTUBJICHHI I'PYMNIIOBON 4YacTH
paBHa 1500m;

10. B ammaparype mnpeaycMoTpeHa aBTOMarudeckas peryiaupoBka ypoBHs (APY) Ha
BBIXOJE TpaKTa MEPBUYHOW [2-TM KaHAJIBHOM TPYMIbl MO TOKY KOHTPOJbHOW 4YacToThl 84,14
kl'm.

11. Annapatypa BBINOJIHEHA OJHOCTHIO HA OUMOJSPHBIX TPAH3UCTOPAX.

12. OkoHEUHBIE CTAHLIUH aIapaTypbl pa3MeNIaloTcs B mKadax pazmepom
2600x600x225 MM 1 paccuMTaHbl Ha JBE CUCTEMBI.
Bec cranuuu 250k

B nuneliHOM TpakTe CUCTEMBI MPEayCMOTPEHBI 00CTYKHUBAEMbIE YCUIUTENbHBIE TYHKTHI
(OVYII), paccrosiHre MeXAy KOTOphIMH cocTaBiseT 54 kM. [Ipu HeOIaronmpuUsTHBIX YCIOBHSX
IpelycMaTpUBaETCsl BKIIOUEHUE IUCTAHIIMOHHO MUTAEMBIX BCIIOMOTATENBbHBIX YCHUJIMTEIbHBIX
crannuiit (BYC).

Kommnencarusi m3mMeHeHUs: 3aTyxXaHUs JIMHUMA CBSI3U TMPOU3BOJUTCA C ITOMOIIBIO
cucteMbl APY JMHEHHOro TpakTa MO TOKaM KOHTPOJBHBIX YacTOT 40, 80 xI'm B
HanpasieHuu b k A u — 92, 143 xI'u B HanpaBnenuu A x b.

JIuHelHbIN TpakT nepenauun anmnaparypsl B-12-3 npeacrasien Ha pucynke 3.1.

nuamna3oH 4acTtoT oT A k b 92-143kI1

\ 4

OIl-A nrana3oH 4acToT oT b k A 36-84kI'm OIl-b

Pucynok 3.1 - JIuneitHblil TpakT nepeauu anmnaparyps B-12-3

B cocTaB 0kOHEUHBIX MYHKTOB BXO/UT:

-okoHeuHble cranuuu OA u Ob;

-JIMHEMHBIE COTJIACYIOLIEE YCTPOMCTBA.

Oxoneunsie craunuu OA u OB BkIrouaroT B ce0s:

- IpueMo-Tiepearolee 000pyI0BaHIE;

- ob1recToeyHoe 000pyI0BaHNUE;

- reHepaTopHOE 000pyAOBaHUE.

Ha oOmecroeunoii maHenu ympaBieHHS (PUCYHOK 3.2) pacmoOJOKEHBI AJIEMEHTHI
0011eCTOCYHON CUTHAIM3AIIMN, 00SCIIEYMBAOIINE CUTHATM3AIUIO CIICTYIOIINX HEUCIPAaBHOCTEH
arnmapaTyphl:

- IeperopaHue NMpeaoXpaHUuTENeH,
- OJTOKMPOBKA KOHTPOJIBHOU 4acTOThl 84,14 kI'11 1 OJI0KHpOBKa OCHOBHOM cucTeMbl APV,
- IOCTHKEHUE TIPENIETIOB PETYJIUPOBKHU B OCHOBHOU cucteme APY,
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- CUTHAJIM3AIMsI O HAPYIIEHUU padOThl TepMOCTaTa 3aJar0IIero TeHepaTopa,

- CUTHAIIM3AIMsl O TIpUeMe BBI30BA IO JII0OOOMY U3 JIBEHAAIATH KaHAJIOB U IO CITYKeOHOM JIMHUH,
- CUTHAQJIM3AIUS TTOBBIIIICHUS CTA0OMIM3UPOBAHHOTO HAIIPSHKEHUS Ha BbIXoje cTabunusatopal 9B
u nipeodpazoBatens 24/30B na Benuunny a0 10%,

- CUTHAJIM3AIlMs aBapUH JUCTAHIIMOHHOTO IMUTAHMSI,

- CUTHaJIM3alus MOHWKEHUSI YPOBHSI KOHTPOJIbHBIX 4acToT 40,80 u 92 kl'.

aBY cT-I APY cr-II CHTH. HEITEPMETP
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Pucynok 3.2 - OGmiectoeuHnas naHelsb ypaBiIeHUs

Nsmepurens ypoBHs. i1 SKCITyaTalMOHHBIX U3MEPEHUN YaCTOTHBIX XapaKTEPUCTHK U
KOHTPOJIS YPOBHSI B KaHaJlaX CBSI3H, a TAKXKE JIJISl U3MEPEHUs HANPSKEHUSI TUTAHUS Y3JI0B
anmnaparypsl.

I'enepatopHoe oOopynoBanue. ['eHepaTopHOoe 000pyIdOBaHHME BKItOuaeT B ceds: [3,
['H, I'TIH, I'K-A, ITH-2/4, TTH-2, I THK.

3apatonuii renepatop — ['3. KOHCTpYKTUBHO 3a/aloliuii reHepaTop BBINOJIHEH B BUIE
OTJIEIbHOTO 0JIOKa, BHYTPU KOTOPOTO pa3MelIeHbl TePMOCTAT W MevaTHble miaTel. Ha onHoi
coOpaHa cxema 3aJalollero IeHepaTropa, a Ha JAPYrod — peryisTop TeMIepaTypbl M cXema
CUTHAJIM3ALUN.

Ha nuneBoidi mniate OJoka pacroyiOKEHbl W3MEPHUTENbHBIE THE3[a, MHKPOTyMOiep
MATAaHUS 3aJAIOLIEr0 TEHEepaTopa, IOJACTPOSYHBIA KOHJEHCATOp W JIaMIIbl aBapUUHOU
CUTHAJIM3ALUU.

I'eneparop rpynnoBoii Hecymeir — [TH-2. bnox I'TH-2 npennasnHauen ajis mojgydeHHst
rpynnoBoi Hecymieil yactotel 527 kl'm. B cocraB Oioka BXOAAT: mpeoOpa3zoBaTeNyd 4acTOTHI
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[1P324+203 u ITP96+20, dunetper [D527-1, TD527-2, T'D416 u D203, YC-84 u penutens
gacroTsl JU-116/29.

2 V3amepuTenbHbIC 3a/1a91

1. U3Meputh UHAUBUAYATIbHBIEC U TPYIIIIOBBIE HECYIINE YACTOTHI.
2. I3MepuTh YpOBEHb MHANBUAYAIBHBIX U IPYMIIOBBIX HECYIIUX YACTOT.
3.13MepuTh HanpsHKEeHUE MUTAHUS.

3 O6opymoBaHue paboyero Mecra:

- obopynoBanue B-12-3;

- TCHEePaTOp CUTHAJIOB HU3KOYACTOTHBIH; ........
- U3MEPUTENH YPOBHS. .........

4 KoHTpOJBHBIE BOIIPOCHL:

. IIpuBeiuTe OCHOBHBIE XapaKTEPUCTUKU CUTHAIA TOHAJIBHON YacTOTHI.
. OCHOBHBIE 3Talbl YaCTOTHOTO IPEe0Opa30BaHusl.
. I3 kakux ycinoBuil BeIOMpaeTcs MHANBUAYaAIbHAS HeCcyIas?

. OT 9ero 3aBUCHUT YUCIIO MPEeoOpa3oBaHU?

1
2
3
4. U3 xakux ycioBui BbIOMpaeTcs rpynmnosas Hecyias?
5
6. Ot 9ero 3aBUCHUT 10JI0CA PACHUIBTPOBKH?

7

. Uto BBIACIIACT MTOI0COBOM GUIBTP?

5 Cozepxanue U opopmiieHHE OTYETa
OTuer H0KEH CONepKaTh:
1.Ha3Banue, 1ies1b 1a60paTopHOi paboTHI.
2.Kparkue TeopeTH4ecKe CBEJCHUS.
3.Pe3ynbTathl BHIIOIHEHUS 3aaHUH.
4.BbIBOIBI TIO paboTe.

Otyet ohopmItsieTcst B TETPAIU 10 J1a0OpPaTOPHOMY MTPAKTUKYMY.
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Jlaboparopnas padora Ne 4

Tema: U3mepenue mapamMeTpoB TEICKOMMYHHKAIIMOHHON crcTeMbl TKM-15

Hean padoThi:

1. Hayuutbcs npumenars CU 1 uccinenoBaHusi XapakTEPUCTHK M HU3MEpPEHUs
[IapaMeTPOB MHOTOKAaHAIbHBIX TEJIEKOMMYHUKAIIMOHHBIX CUCTEM.

2. Wzyuntp Bausaue CH  Ha pexuMm  paboThl  OJOKOB  MHOTOKaHAIBHBIX
TEJIEeKOMMYHHUKAIIMOHHBIX CHCTEM.

3. HayuuTbcs wu3MepsATh mapaMmeTpbl € 3aJaHHOM TMOTPEHIHOCTHI0 H3MEpeHus,
YIOBJIETBOPSIOIIEH MpakTHIecKUM TpedoBanusm 5-10 %.

4. [TpenctaBisTh pe3yabTaThl N3MEPEHUH 110 YCTAHOBJICHHOU (hopme

1 KpaTkue TeopeTuuecKkue CBEACHUS

Anmnaparypa UKM-15 no3Bonsier opraHu3oBath:

- 15 xananos TY;

-0t 15 10 45 curHaIbHBIX KaHAIOB (710 3 KaHAJIOB Ha KaKablid kaHan TYH);,

- JI0 YeThIpeX HHM3KOCKOPOCTHBIX KaHAJOB Mepenauun AuckpeTHolt uHpopmanuu (100-
00 HBIX TenerpadHbIX KaHAIOB) 0e3 3aHATHS Tele()OHHBIX KaHAJIOB;

- KaHaJ 3BYKOBOT'O BELIaHUSI BTOPOI'0 KJlacca C UCIOJIb30BAHNEM KaHAJIbHBIX HHTEPBAJIOB
6 u 14-ro xananos TY;

- BTOPUYHOE YIUIOTHEHME KaHanoB TY;

- ocHoBHOU nudposoii kanan (OLIK) co ckopocTeio 64 KOUT/C BMECTO OJHOTO KaHaia
TY;

- HENOCPE/JCTBEHHOE BKJIIYEHUE CEIbCKUX a0OHeHTCKUX TA, TOpOACKHX H
MEXIYTOPOAHUX TaKCO(POHOB B IIeHTpalibHbIe cenbekue ATC.

I'pynmogoit curnan UKM-15 nepenaercs co ckopocthio 1024 kOut/c. AnmaparypHas
peanu3anys IpeIycMaTpuBaeT BO3MOKHOCTh O0BEINHEHNS IU(PPOBBIX TOTOKOB JIBYX CHCTEM U
noJiyueHusi TMnosoro nepuyHoro noroka El1 (2048 kb6ut/c). Takoe TexHUYECKOE pELICHHE
obOecneunBaetr coBMectuMocTh naHHOM LICII ¢ cucremamu, 00pa3yronuMu peKOMEHI0BaHHYIO
MCO-T espomnelickyto uepapxuro LICII.

Bpemennoii cnextp LICII MKM-15 nMeer cTpyKTypy COIJIaCOBaHHYK) C BPEMEHHBIM
cnektpoM notoka El u coctout u3z cBepxuukioB (CII) mmurensHocTthio Tei= 2 mc. Kaxnbrii
CBEPXLIMKJI COOTBETCTBYET MHTEPBALY BPEMEHH, 32 KOTOPBIN MepeaacTcs OJUH CUMBOJI Ka)KJI0T0
W3 CHUTHAJIBHBIX KAaHAJIOB M CUTHAJIOB aBApUWHOW CUTHAJIM3AIUU (aBapys CHHXPOHU3MA U cOOM
auHeHoro curHana). Ceepxuuki cogepxut 16 muknos (L) pmurensHocthio Tu=125 Mke, 4yro
COOTBETCTBYET 4YacTOTE AMCKPETHU3AallMM MCXOJHBIX CUTHajIoB &8 K[, MOCKOJIbKY B IUKJIE
nepegaeTcsl ofHa KoJaoBash KOMOWHAIMs, COOTBETCTBYIOLIAs OJJHOMY MTIHOBEHHOMY 3HAYEHHIO
curHana B kaxzaoM u3 15 kananoB TY (kananpHble uHTepBanbl K1 — KHM15). Hynesoit
kaHanbHbI nHTEpBan KMO 3ansaT nmox nepenavy cinyxe0HON MH(OpMAIMKA M CUTHAJIOB KaHAJIOB
nepeaayn quckperHor nadopmaruu (AN).

JIuneitnsiit curHan ¢opmupyercs B koge gopmara NRZ — M u mpexacrasiser coboi
M0CJIEI0BATENbHOCTD YHUIIOISAPHBIX UMITYJIbCOB JUIUTENbHOCTBIO Tp=980 HC, uTO 0becneunBaeT
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0oJiee BHICOKYIO MTOMEXO3AIIUIIICHHOCTh PEreHepaTopoB, HO TPeOYyeT HEKOTOPOTO YCIOXKHEHHS
ux 000pyI0BaHUSI.

Crpykrypnas cxema LICIT UKM-15. CtpykrypHas cxema LICIT UKM-15 npeacrasiena
Ha pucyHke 4.1.

LICIT UKM-15 BritouaeT B ceOst 000pyJ0BaHNE OKOHEYHBIX CTAHIIUN U JTMHCHHBIA TPAKT.
B npenenax kabenbHOro ydacTka BO3MOKHA ycTaHOBKa 10 cemu HPII. MHorna asis moBeIeHust
3alUIIEHHOCTH OT IIOMEX pEereHepaTopoB, HAXOISIIMXCS Ha OKOHEYHBIX CTaHIIMIX,
MPUCTAHIIMOHHBIC YYAaCTKU YKOPAUMBAIOT J10 | KM, YTO BO3MOKHO MPU HAIMYUU UCKYCCTBEHHBIX
JUHUHA, BXOMSANIMX B KOMIUIEKTHI OKOHEYHBIX M OOCTY)KMBAEMbIX CTAHIIMA U JTOTIOJHSIOIINX
JUIMHY YKOPOYEHHOI'O y4acTKa J0 MUHUMAJIbHO KOPPEKTUPYEMOM JUIMHBI (3aTyXxaHueM 26 1b).

BC e co JInHeWHbIA TpaKT :
i | ]
» » » N
— KHO |e BYK BONT [ ™| HPN HPN opn BONT
™ —> < < « < <
.
» b
; L
>
3 « A% >
o+ " L >

Pucynoxk 4.1 - Crpykryphas cxema L{CII UKM-15

OxoHeyHOe 000pyIOBaHHNE CTAHIIUN BKIIOYAIOT B CEOs:

- KOMIUIEKT HU3K04acTOTHRIX okoH4YaHuit (KHO);

- 0110k cornacyromux renerpagusix ycrpoicts (CTVY);

- 610k yrutotTHeHust U kogupoBanus (bBYK);

- 0110k cepBucHoro obopynosanus (CO);

- 0110k okoH4aHuA auHelHoro Tpakta (BOJIT);

- ook curnanuzanuu (bC);

- 010k puctanmuonHoro nutanus (I1).

bnok ymnorHenus u koxupoBanus (bYK) mpennasHaueH i aHanoro-mu@poBoro u
M (po-aHAIOTOBOTO TNpeo0pa3oBaHMsl CUTHAJIOB, BPEMEHHOrO0 OOBEAMHEHUS M pa3felieHus
KaHaJoB 15-kaHanbHOM Ipynmbl, a Takke opraHusanuu curHanbHbiX KaHaioB (CK) m xanana
3BykoBoro Bemanus (3B). B 3aBucumoctu ot umcna CK u nHamuuus kananma 3B BYK
BBIIyCKaeTcs B pa3nuyHbX Moaudukanusax (15 kananos TY u 45 CK, 13 kananos TY, 39 CK u
13Burt. a.).

OCHOBHBIMHU 3JIEMEHTaMHU OJIOKa SIBISIOTCS SYEHKH MOIYJIATOPOB M JEMOAYIATOPOB,
KOJMPYIOIIETO U JIEKOJUPYIOIEro YCTpPOHCTB, LU(POBOM mepenaun W MpHeMa, KiIrouei
nepefayd M MpueMa, KOHTPOJI M CUTHAIM3AllMM, CHUTHAJIOB YIPABICHHUS M B3aUMOJCHCTBUS,
pereHeparopa Imeperayd M IpHeMa, KOMMYTAlMOHHOW IaThl, LU(poBoi uHopmanuu,
JIEKTPONUTAHHUS.

B G1tokxe nmpuMeHeH KoJiep aHaJIOTHYHBINA Koaepy ammapatypsl MKM-30.

KommexT HuzkouactoTHeix okoH4aHui (KHO) obecnieunBaer conpskenue kananos TH

¢ pabotoit ATC (nepexirouenue kanana TY ¢ 4eTbIpex- Ha JBYXIPOBOJHOE OKOHYAHHE U T. 1.).
24



brnokx curnammzanmnu (BC) obecrieunBaeTr moAady MUTAIONIETO HAMpPsDKEHUsT HAa BCE
6moku ammaparypsl UKM-15 u ocymectBisier (GopMupoBaHHE aBapHHBIX CHUTHAJIOB MpU
MOBPEXKICHUH JII000T0 0JI0Ka OKOHEeuHOU cTanmuu MKM-15.

bnox cepBucHoro ob6opynoBanusi (CO) npeanasHaueH sl 0OCITyKUBAHUS allllapaTypbl
NKM-15 B mponecce skcrutyaraniuu. B cocraB CO BXOOUT NEPEroBOPHOE YCTPOUCTBO IO
dantomuoit nenu (ITY®D) mst csazu ¢ nmpomexxyroudabiMu cTanmusamMu (I1C) u mpoTHBOIIONI0KHOM
OC. bnok CO mno3BojsieT OpraHuM30BaTh MPOBEPKY U M3MEpPEHUE mapameTpoB kaHaioB TY u
CUTHAJIbHBIX KaHAJIOB.

brmok  cormacyrommx — tenerpadupix  yctpoiictB (CTY) oOecreuwBaeT  BBOJ
HU3KOCKOPOCTHBIX Tellerpa)HbIX CUTHATIOB B U(poBbIe KaHabl cuctembl MMKM-15.

Haznauennem BOJIT sBasercs: pereHepanus JIMHEHHOIO CUTHaja, MOCTYIAKOIIEro Ha
OC; nepenava yimHeHoro curHama;, chopmupoBanHoro Ha OC, B kabenb; JMCTaHIIMOHHOE
anexktponutanue [1C; snekTponuTaHre OKOHEYHOro 00OPYIOBaHMS JTUHEHHOIO TPaKTa; 3alluTa
CTaHIIMOHHOTO OOOPYIOBaHMSI OT OMACHBIX U MEIIAIONIMX BIMSHUN; OpraHU3aIls CIy>KeOHOU
CBs3U, AUCTaHIMOHHBIA KOHTpoJb [1C, OC2, BOJIT u nononHenue o padoueii (26 ... 46) nb
BEJIMUMHBI 3aTyXaHUsI pEr€HEPallMOHHOr0 y4yacTka ka0ens, npumsikatomiero k OC.

BOJIT umeet nBa ucCromHEHUsI.

[lepBoe ucnosiHeHue mpenHa3HaA4eHO Uil ycTaHoBKM Ha craHmuu OCl u BkiIro4aeT B
cebst  sAueilku: BBOAHO-KaOenbHOe ycrpoiictBo (BKYVY), oxoHeuHblli pereHepanmOHHbBIN
tpancnsitop (OPT), npuemnHuk toHanbHOro BeBoBa (IITB), mectHoe mnwuranue (MII),
muctanionHoe nurtanue ([I1) u Ookchl nns mOAKIIOYEHUS  Kabens K OKOHEYHOMY
000pyI0BaHUIO.

Bropoe ucnonnenue npennasHaueHo ais yctaHoBkd Ha OC2 U BKIIIOUYAeT Te ke OJIOKH,
HO TOJBKO BMecTO Oyioka gucranuuoHHoro mnwutanus ([II) ycranaBnuBaercs 00k
nucTaHroHHoro nuterda (AHT).

BOJIT ocymectBnsier auctanimonHoe nurtanue [IC mo danToOMHON menu kabens 1o
CHUCTEME «IPOBOA-TIPOBOA». YcTpoiicTBo Il paccuntano Ha nMUTaHHE HOMHUHAIBHBIM TOKOM 85
MA 10 cemu nnpoMmexyTouHbix craniuit (I1C).

[IC mpennazHaueHa AJjig pereHepanui JTUHEHHOro HU(POBOTO CUTHANA U COCTOUT M3
ycunurened JuHEHHbIX pereHepaTuBHbIX (YJIP), OiokoB ciyxeOHOW cBsizu U Oioka
tesnekoHTpods (BTK) miis oOpasoBanus meiidon curnana u Toka Il nooyepenno st Beex 11C
n OC2 no kxomange ¢ OCI. KomaHael mojarTCs MyTeM JABYKPATHOM MEPENOJIFOCOBKU
HaIpPsKEHUS JUCTAHITMOHHOTO YJIEKTPOITUTAHUSI.

OcHoBHble TexHUYeckue xapakrepuctuku Marucrpanu L{CIT UKM-15:

JambpHOCTB CBSI3H 50 km
[TepexpriBaeMoOe 3aTyXaHHE PereHePAMOHHOTO

y4acTKa Ha yactore 512 xI'g 26 ... 46 nb
JlivHa pereHepalnoOHHOTO y4acTKa:

qutst kaoenst KCIIIT 1x4%0,9 45...6,8 km
st kaOemst KCIIIT 1x4x1,2 53...75xm
MuHuMaIbHAS JUTHHA PETeHEPAMOHHOTO YJacTKa:

must kaOenst KCIIIT 1x4x0,9 1,5 km

mst kabemst KCIIIT 1x4x1,2 2,3 kxm

ToK TUCTaHIIMOHHOTO YJEKTPOITUTAHUS 85 MA

MakcumanbHOE YUCI0 JUCTaHIHOHHO-TIUTAEMBIX
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npoMexyTounbix ctanuui (I1C) 7
BbIxos1HOE M BXO/IHOE CONPOTUBIIEHUS TPaKTa
nepesadyy u npuema 120 Om £+ 10 %

2 V3mepuTenbHbIC 3a71a91

1. HccnenoBanue amIuIMTy[HOM XapakTepucTUKH (AX) TpakTa MHOIOKaHAJIbHBIX
TEJIEKOMMYHUKALMOHHBIX CHCTEM.

3. HccnenoBanue  aMIUIMTYJHO-4acTOTHOM  xapakrtepuctuku  (AUX)  Ttpakra
MHOTOKaHaJIbHbIX T€JIEKOMMYHUKALMOHHBIX CUCTEM.

4. TlpoBeneHue KOHTPOJBHO — CHATOYHBIX HU3MEpEHUH M pa3paboTka MPOTOKOJIA
[aclopTU3aLMK [TAPaMETPOB MHOTOKaHAJIBbHBIX TEJIEKOMMYHHKAIIMOHHBIX CUCTEM.

3 Ob6opynoBanue paboyero Mecra

VYuebnast Maructpains MKM-15
Ocumtorpad —..........

['eHepaTop CUTHAIOB HU3KOYACTOTHBIH ........
W3meputens ypoBHS .........

DJNEeKTPOHHBINA BOJIBTMETP........

ok E

4 KoHTpOJIbHBIE BOIIPOCHL:

1. [IpuBeiuTe OCHOBHBIE XapaKTEPUCTUKHU TeJIE(OHHOTO CUTHAIA.
2. OcHOBHBIE ATAIbl AaHATOTO-IIMPPOBOTO MPEOoOPa3OBAHHUSL.

3. Kakas Teopema JISKUT B OCHOBE MpeoOpa3oBaHus?

4. B uem paznuuue curHanos AVUM-1 u AUM-II.

5. Ot 4yero 3aBUCAT OMNOKHA KBAaHTOBaHUS?

6. UeMy paBHa ckopocTh nepeaauu no OLIK u mouemy?

7. Kakue 010k1 00pa3yroT U3MEpUTENbHBIN TPaKT?

5 Coneprxanue u 0hOpMIIEHHE OTYETA
OTueT TOKEH COAePIKATh:
1.Ha3Banwue, 11116 1a00paTOpHO PabOTHI.
2.KpaTkue TeopeTHyecKre CBEICHUSI.
3.Pe3ynbpTarhl BHINOJHEHUS 3aIaHUMH.
4.BwIBOfIBI TIO paboTe.

OTuet opopmisieTcs B TETPAAM MO Ja00paTOPHOMY MPAKTHKYMY.
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[Ipunoxenus

1. ®opmbl npeacTabieHus AX TpakTa

1.1 MaTemaTnueckue

1.1.1 a[nb] = pusx - Pusex = @ (Puex ) | F = const
1.1.2 a [Hn] = pusx - Puesx = @ (Puex ) | F = const
ecmma<0,10 S = |

1.2 I'padpmueckne
121 S= [0} (pH BX ) [HB] 2.2. S= ¢ (pH BX) [HH]

1.3 PacyeT norpemHoCT! U3MepeHust

U s 4 U U, +4 U
iApH@X[‘)B]:ZOIQOLm‘ng CLRE 1] o P 20Igu$-

775 0,775 U,., ~ Ay
U, +4, U
+ usm 68X = usm -
a Apng [Hn ]: In U Uusm In U MS’,M_ AZSX ’

U +A §]
t Apnebzx[aB]: ZOIQM: 20|gu$

U e . AZsbe ’
U _ +4 U
£ Ap  [Hn]e In e e g
pm;blx[ I’l] U... U o™ A senx 7

Cxema yj1ekTpuyeckasi yHKIMOHAJIbHASA
U3MEPHUTEJBLHOI0 Npouecca

F=const=100011 TPaKT
G
N > 5DDD‘~ - D > O
F 3
Ugx — var SB 3B
—* HII "
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Tabnuua pesynpraToB uzmepenuit F = 1000 I'iy

N W3mepenus Ha BXoJe 00bEKTa
PTCHC-TOB| orcu. | M3MeEp. Aon A Asgx 5% Prex Prex Apex Apex
3Hau. | 3HAu. [B] [B] [B] 0 [15] [Hn] [15] [Hn]
1
2
3
4
5
6
7
8
9
10
2 ®opmbl npeacrasiaeHus AUX Tpakra
2.1 MaTtemMaTH4ecKue
211 a [HB] = Pusx -~ Pusex = [ (pH BX ) ’ Pusx = const
2.1.2. a[Hu] = pusx - pussx = [ (Pusx ) | pusx = CONSt
ecmna<0,10S =3
2.2 I'pajpuueckne
22.1 S=¢(F)[ab] 2.2. S=¢ (F)[Hnm]
2.3PacueT MOrpemiHOCTH U3MEPEeHUs
+A [aB]_ 20' Uuﬂz +A26X_20| UMS’M — 20' UMSM—’_AZ(:’X_ 20| Uu\i/lfi .
= WPuelOP = 2205775 90775 9 U, YU -4,
u,, t4; U
+ usm 6X = usm -
- Apng [Hn]: In U Uusm In U MS’,M_ AESX ’

U +4 U
+ Apnebzx[()B]: 20'9 wﬁ—nglx: 20|g ﬁ,

usm

28



U +A U
+Ap,., [Hn]=1n S
U H3M U M AZBBH
CXCMa ANIEKTPUIECCKasA (l)yHKI[I/lOHa.HLHaSI
H3MEPHUTEIBLHOT0 MPoIlecca
F— var TpakT
G
N > 6000 o[> y ()
F 3
Uex =const 3B 3B
— HII —
Usx=...... = const
Pusx [HO]=...... Fe{0,3-20} xI'ig N =10
pH BX [HE] e
Tabnuia pe3ynbTaToB U3MEpEHHH
No F WzmepeHus Ha BBIXOAE 00BEKTa
OTCUyeE-
TOB Kl OTCHY. U3MEp. Aon A Aspux 5% Pu suix Pu soix APsix APsuix
3Ha4. | 3HaW. [B] [B] [B] [1b] [H] [nb] [Ho]
1 0,3
2 1,0
3
4
5
6
7
8
9
10 20
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JlabopaTtopnas padota Ne 5

Tema: M3amepeHue mapamMeTpoB TeJIeKOMMYyHHKAIIMOHHOM crucTtembl MKM-480.

eab padoThbI:

1. 3akpemnieHre 3HaHUM OCHOB TocTpoeHus cuctem PDH.

2. N3yuenune obopynoBanus cuctembl MKM-480.

3. Tlomyuenue HaBBIKOB ompeaeneHus cocrosaus cuctembl MKM-480 Ha ocHOBe
HaOJIOICHUS M U3MEPEHNUS TapaMEeTPOB CUTHAJIOB B TPAKTAX.

1 KpaTkue TeopeTrueckue CBEICHH

Komrekc anmapaTypbl TpeTHYHOM IUIE3MOXPOHHOW IUGPOBON CHUCTEMBI MEperadyu
(IICIT) eBpomeiickoii uepapxuun MKM-480 mnpennasHaueH A OpraHU3alMd KaHAJIOB Ta
BHYTPU30HOBBIX M MAarucTpajbHBIX y4dacTKax MEpBUYHON ceTn mo kademsm tuna MKT-4 ¢
KOakcHUaJdbHBIMU MapamMu Majoro auamerpa (1.2/4.6 wmMm). Anmapatrypa obecrniedyuBaer
opranu3zaiuio 10 480 kananoB TY npu ckopocTH nepeaayy rpymnmoBoro moroka 34368 xour/c.

JIMHEWHBI TPaKT OpraHW30BaH IO OJHOKAaOeNbHOW cxeme. MakcumanbHast NAIbHOCTH
cBsa3u 2500 kM, HOMUHaJIbHAS JUIMHA PETEHEPALMOHHOIO YYacTKa 3 KM.

CrpyKkTypHas cxema KOMILIEKca IIPeICTaBlIeHa Ha pUcyHKe 5.1.

—_ \
|4 e Peatiit
4] CAUK-1 CTakuun A : | CTaHuKR 5 CAlLK-1
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Pucynok 5.1 - CtpykrypHas cxema komruiekca MKM-480
Jlnst mpoBepku paboTocmocobHocTH cucteM curHanmuzamnuii ctoiku CAIIK — 1 u

koMIuiekToB AKY-30 u KCO HeoO0X0AMMO BBIMIOTHHUTD CIEAYIOIIEE:
- nepeBectu TymOsepsl Ha KCO 1 Ha KOoMITJIeKTe UCTOUYHUKOB 3ekTponuTanus (KMD) B
nonoxenue BKJIL, npu stom cerarcs ceeronuossl "24/60" na KCO nu KM Ilp Ha komIuiekTe
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AKY-30, a Takxe J1aMIIOYKH Ha BEpPXHEH paMe CTOMKH, >KENThIE JaMIlbl HA TPaHCIApaHTE U
00111ecTOeYHOM Ta0JI10, 3BEHUT 3BOHOK,

- Haxatp kHonky OTKJLMHJWKAIIMU na KCO. Ilpu 3TOM 1OJIKHBI BBIKIIOUUTHCS
3BOHOK M JIAMIIOYKA Ha BEPXHEHN paMe CTOMKH;

- Haxkatb kHonky [TPOBEPKA MHIMKAIIMU na KCO, npu 3TOM JOJKHBI CBETUTHCA
Bce cBeroanoanl Ha KCO u Ha xomruiekte AKY-30, a Takke ykazaHHbIE JIAMIIOYKH, 3BEHETh
3BOHOK;

- omxkarb kHonky [IPOBEPKA MHIAUKAIIMU. Ceroauoasl, JaMIOYKd W 3BOHOK
oTkiroUarcs, kpome ceeroanoos "24/60" na KCO u UKM IIP na xommuiekre AKY-30. Haxars
kHonky BKIJIL [UIEUDA. Homxen cBetuthcs cBeroamon BKIIL. [IUIEUDA wu MOracHyTh
ceetoquon HMKM IIP na xommuiekre AKY-30, >x€nThle naMmbl Ha TpaHCIapaHTE U
o01ecToeqyHoM Ta0IIo;

- BRIKTFOUHTH TyMOsIep Ha KD, mpu 3TOM JOKHBI CBETUTHCS cBeTOAnO bl " + SB" 1
5B" na kommiekre AKY-30, tamnodka Ha BEpXHEH paMe CTOMKH, BCE JIaMITbl HA TPAHCIIAPAHTE U
o011ecTOeYHOM Ta0JI0 U 3BOHUTH 3BOHOK.

- BKJIIOUUTh TymOnep Ha KWD, npu 3TOM yKka3aHHBIE 3JIEMEHTHI CUTHAIIM3ALUU JOJKHbI
oTKIounThCA. Boikimounts TymOnep Ha KCC, npu 3Tom fomkeH cBeTuTbes cetoguon " + 5B
Ha KCO, nammouka Ha BepxHEl paMe CTOMKM, KpacHblEe JIaMIlbl Ha TpAaHCHApaHTEe U
o0miecToeyHoM Ta0yio, 3BOHUTH 3BOHOK. llpm Biirouenum tymbOnepa Ha KCO ykazaHHBIE
3JIEMEHThI CUTHAJIU3ALMH OTKIIFOYAIOTCH,

- Haxxatb Ha KCO xHomky "1/AKY-30" u kHonky BbI30OB, mipu 3T0# 10JKHBI CBETUTHCS
ceeroauosibl BbI3OB nHa xommiiekte AKY-30, namnodka Ha BEpXHEW paMe CTOMKH, 3eIEHBIE
JaMIIbl Ha TPAHCIApaHTe W OOIIEeCTOCYHOM Talj0, 3BOHUTH 3BOHOK. lIpM OTKATHUU KHOIKH
BbI30OB yka3aHHbI€ 3JIEMEHTBI CUTHAIN3ALNUN OTKIIFOUAIOTCS.

[IpoBepka Hampspxkenus MBDO. Ilpu nmomomu BOJbTMETpa HU3MEPUTH HANPSDKEHUS Ha
KOHTpOJbHBIX THE3max " + ", "-" m "-L" xommnekra AKY-30. HanpsbkeHue nepBUYHOTO
MCTOYHHMKA 3JIEKTPOIUTAHUS JTOJDKHO OBITh B Ipeaenax oT munyc 21.6 B no munyc 26.4 B. Ilpu
9TOM BBIXOJHbIC HanpspkeHus: IBD nomkHbI ObITH B Mpeenax:

- wttoc (5+0.25)B;

- munHyc (5+0.25)B.

[Tposepka pabotsl komiuiekta AKY-30 B pexume "llepenava-Ilpuém". Pexxum paboThl
"Ilepenaua-Ilpuém" ocymecTBUTh, Ha)KaB Ha JIMIEBOM TNAHEIM KOMIUIEKTa KHOIKY
BKJLIIJIEM®A. IIpu >TOM [OMKEH 3aCBETUTHCS WHIWKATOP, PACIOJI0KEHHBIA PSAIOM C
nepekiaouarenem. [anee:

- IPOBEPUTH YACTOTY 3aJal0IIEr0 reHeparopa, it yero noAxaouuth k rue3ny TAKT Ha
muneBoit manenu AKY-30 gactoTomep W HM3MEpUTh YacTOTYy, KOTOpas JIOJKHA OBITh paBHOU
2048 xI'. AGcomtoTHas HecTaOuIbHOCTH (5 - 10-5) k'L

- IPOBEPUTH HAJIMUME TOCIeA0BaTeIbHOCTEW UMITylbcoB B rHE3AaX 4 kI’ ITEP u 4 xI'ng
HP c nomomipto ocuummiorpaga. Yactora ciaenoBaHus UMITYJIbCOB JTOJIKHA ObITh paBHOM 4 kI'11,
JUTUTENBHOCTh UMITYJIBCOB - 125 HKC.

- U3MEPUTHh OCTATOYHOE yCUJIeHHe B oAHOM U3 KaHaioB TY. [l atoro codbpats pabouee
MECTO JJI MPOBEJICHUS U3MEPEHUH COTIacHO PUCYHKY 5.2. YcTaHOoBUThH Ha P3 3aTyxanue MuUHYC
13 nb. IlepeBecTn mepekntoyaTenb S B MOJOKEHUE 2 W, PETYIUPYS HANPSHKEHHWE HAa BBIXOJIE
reHeparopa, yCTaHOBUTh MO u3Mepurento ypoBHs MY curnan ¢ ypoBHem Munyc 13 nb u
gactoror (820-10)['t;, KOHTpOIMpPYsS UYACTOTy TPHU TIOMOIIM dacToTomepa. IlepeBectn
nepekiaouarens S B nojoxenue 1. Ilpu momomu uzmepurenss ypoBas MY uzmeputh ypoBeHb
curHama Ha Bbixojme kommuiekta AKVY-30. OcrarouHoe ycuiieHHWe KaHaja ONPENeTUTh IO
®opmyne: a =P + 13 (ab), rne P - nokazanus MY (P4). Ocrarounoe ycuneHue kanana J0HKHO
ObITh 2 = 171b.

"_
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P1 —reneparop I'3-33, Reux =600 Om; P2 — gactoTomep U3-57;
P3 — marasuH 3aryxaHuii cMMMeTpUYHbIH, Rex = Reux =600 Om;

P4 — m3meputens yposast MY-600, Ry = 600 Om; S — mepexmoyarens.

PI/ICYHOK 5.2 — Cxema HU3MEPCHUA OCTATOYHOT'O YCUJICHUA KaHala

3 O6opynoBanue paboyero mMecra

1. O6opynoBanne NKM-480
2. 3mepurenbHbIe TPHOOPHI:
- renepatop 1'3-33;
- yactotromep U3-57,;
- u3Mepurens yposus MY-600.

4 KoHTpOJIbHBIE BOIIPOCHL:

1. Kakue BCcTpoeHHBIE H3MEpUTENbHBIE IPHOOPHI nMetoTcs B cucteme MKM-4807

2. Kakue N3MCPUTCIIbHBIC HpI/I60pLI HCO6XOI[I/IMLI AJIL KOHTPOJIS TPpUEMO-TICPCAAOIICTO

Tpakrta?
3. Kakue nmapameTpbl KOHTPOJIUPYIOTCS MpH dKciutyatauuu MKM-4807?

4. Kakue MapaMeTphbl BIIUAOT Ha UCKAKCHUA UMITYJIbCA IIPU PACTIPOCTPAHCHUH I10 JINHUU

cBs3u?

5. Kak BrusieT JIUTeNIbHOCTh UMITYJIbCA Ha IIMPUHY CIIEKTPa U YTO MPEICTABIIAET COOOM

CHEKTp oAMHOYHOTO uMnyibca?5 Conepikanue u 0ohopMIICHHE OTYETA

5 Coneprxanue U 0pOpMIICHHE OTYETA
OT4YeT OJKEH CoAepKaTh:

1. Ha3Banwue, 11iem1p 1a00paTopHON pabOTHI.

2. Kparkue Teopernueckne cseneHus. CTpykrypHas cxema kommuiekta AKY-30.
3. CxeMy U3MepeHU U pe3ybTaThl U3MEPEHH.

4. BeiBoibI IO padore.

Otuet opopmiisieTcs B TETPaAU MO Ja00paTOPHOMY NMPAKTHKYMY.
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Jlaboparopuast pabora Ne 6

Tewma: M3mepenne napamerpoB rudkoro mynbrurmiekcopa MK-2048 T'K

1. ITpoBecTH KOHTPOJIb COCTOAHUS MynbTuIuiekcopa MK-2048 I'K.
2. [IpoBecTr KOHTPOJIb MAPAMETPOB OIIHOOK CETEBBIX TPAKTOB.

3. [IpencraBasTh pe3ynbTaThl U3MEPEHUN IO YCTAaHOBJICHHOU opMe.

1 KpaTkue TeopeTuuecKue CBEACHUS

MK-2048/TK — 310 MHOTO(YHKIIMOHATIbHAST KaHAI0OOpa3yrolasi anmnaparypa ¢ THOKUM
KOH(QHUTYpHPOBAaHUEM M YIpPABICHUEM M MpeaHa3HaueHa i (HOPMHUPOBAHUS NEPBUYHBIX
IU(POBBIX TOTOKOB CO CKOpOCThio mepenaun 2048 kOuT/c, ¢ oOecredeHneM CIeayomux
GyHKIMI:

- o0pa3oBaHUE Pa3IMYHbIX aHAJIOTOBBIX U LU(POBBIX KaHAJIbHBIX HHTEP(EHCOB;

- BBIJICJICHUE YacTU KaHAJIOB M3 MEpBUUYHOro IudpoBoro mnortoka 2048x6ut/c (c
IU(GPOBBIM TPAH3UTOM OCTAJIbHBIX KaHAJIOB);

- o0pa3oBaHue IPYNIIOBBIX KAHAJIOB UPKYJISPHOH CBSI3U (KOH(pEpEeHII-KaHAaJIOB);

- KPOCCUPOBKA KaHAJIOB B Mpejesax IpyIibl (JO YEeThIpeX) MEePBUUHBIX LU(PPOBBIX
MOTOKOB C IpOrpaMMHpyeMol KoH(pHUTypanueil KOMMYTaIlMOHHOW MAaTpHIIbI,

- oOpa3oBanue wuHTepdeiica co CKOPOCThIO Tepenauyn n X 64 kout/c o Pek. V.35
MCDO-T;

- obpa3oBanmne U-uHTepdeiica ais qoctyna K IUGPOBBIM CETSIM C MHTETpaIueit
ciyx6 (IICUC-ISDN);

- nepefaya curHaauzanuu ot aboHeHTa K ATC M CUrHAJIOB  yIpaBlIEHUS U
B3anmozeiicteus (CYB) mexnay ATC;

- JOKaJbHBIA W JUCTAHLIMOHHBIA MOHHUTOPUHI COCTOSHUSL O0OpyZOBaHHS U
KayecTBa repeaaBaeMoi HHpopMaIuy;

- JUCTAaHIIMOHHOE YIpPaBJIEHWE KOH(UIypUpOBAHMEM COEAMHEHUH uepe3 KaHaj
yIpaBiIeHUS.

B anmapatype MK-2048/T'K ycranaBnauBaercst (1o TpeOOBaHHUIO 3aKa3uuka) JMOO
anexTpuueckuit (mo Pex.G.703), nubo, npu MCIOIB30BaHUU JAOMOIHUTENIBHOTO 000py10BaHUS,
ontuyeckuit (mo Pex.G.957) nepBuunslii iudpoBoii HHTEpdEiic.

B cocraBe anmapatypsr MK-2048/T'K umeercss psia B3auMO3aMEHSEMBIX  OJIOKOB,
o0ecreynBaroIuX 00pa3oBaHue CIEIYIOIUX aHAJIIOTOBBIX U IIU(PPOBBIX HHTEPEHCOB:

a) 2-x/4-x-npoBoaHblil nuuTepdeiic kanana TH ¢ E/M-curnanuzanueii;

0) 2-x/4-x-nnpoBoaHbli uHTEepdeiic kanana TY c nepenaueit CYB mo JIBYM
BbI/IEJICHHBIM CUTHAJIbHBIM KaHAJIaM;

B) CTaHIMOHHBII WM aOoOHEHTCKMM uHTepdelcel 2-X-mpoBoaHoro kaHama TY s
MOJKJIFOUYEHUS MPSMOro aDOHEHTa;

r) 3-x-nmpoBoaHbIM uHTepdelic kanama TY (AByxmpoBoaHass aOOHEHTCKas JUHUS +
IPOBOJI OT TAHTEHTHI) JUISI TOJKIIOUEHHS] OINEepaTopoB OMNEPaTUBHO-TEXHOJIOTMYECKON CBS3U
(OTC) k xoH(pepeHL-KaHaly;

1) CO HampaBJICHHBIH W TNPOTUB HANpaBlIeHHBIH HMHTEp(ENCh OCHOBHOTO IHM(POBOro
karana (OLIK) co ckopocthio mepenaun 64 x6ut/c (mo Pex.G.703);
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e) wuHTepdeiic 1UGPOBBIX KAHAJIOB TMEpelaydl  JIaHHBIX, COOTBETCTBYIOIIHMA
Pexomenmanum V.35 MCD-T;

k) BMecto matun  kadHaoB TU wm OILIK B MK-2048/'K moxxeT ObITh OpraHu30BaH
uHTepdelic KaHaja rnepeaadn 3BykoBoro Bemanus (3B) nepBoro kiacca 6o n1Byx kanayios 3B
BTOpPOTo Kjacca. Takke MOKeT ObITh OopraHu3oBaH HHTepdeiic kaHama 3B  Bbicuiero kiacca
BMecto mectd kaHajgoB TYU (OLIK) ¢ momomipio OJIOKOB, YCTaHOBJICHHBIX BMECTO YacTH
KaHaJbHBIX MOJYJIeH;

3) U-untepdeiic mans goctynma K mupPOBBIM ceTsM ¢ uHTerpamuen cmyx6 (LICUC-
ISDN) no Pexomennanuu Pex.G.961MCO-T.

Nmeercs moaudukanus rudkoro myibruiuiekcopa MK-2048/T'K (anmaparypa MBTK-2),
KOTOpasi BBIMOJIHEHA B CEKIIMKU EBpO KOHCTPYKIUU C mHUpUuHOH 197

[lapametpsl anmapaTypbl obecreunBaroTcs B mpenenax TY mnpu Temmeparype
okpyxaromiei cpenbl or 5 10 40 rpag. C ¥ OTHOCUTEIBHOU BIAXXHOCTH Bo3ayxa 110 80% (npu
temneparype 25 rpaz. C).

B ammaparype uMeroTCs WHAMKATOPBI COCTOSHUS  IMEPEAaBaeMbIX W MPUHUMAaEMBIX
CUTHAJIBHBIX KAHAJOB, a TAaKK€ BO3MOXXHOCTH OJOKHPOBKM KaHAJIOB (C MOMOIIBIO KHOIIKH);
WHIUKATOPBhl BBIOPAHHBIX HOMEPOB BXOJSIIMX KaHaja W HANpaBJICHUS M COOTBETCTBYIOIIMX
HOMEPOB UCXOIAIINX KaHaJla ¥ HAIpaBJICHUS (C IMOMOIIBIO KHOIIOK).

Cuctema  aBTOMAaTHYECKOTO KOHTPOJS 0O0ECHeuMBaeT NIpHUeM KOMaHJ OJOKHPOBKH
kaHajoB oT komiiekta YCO-01, MOHUTOpPUHTA JIOKATbHOTO WU JAUCTAHIIMOHHOTO, MPUEM
3alpocoB U Mepeaady OTBETOB O COCTOSIHUH KaHAOB.

Arnmaparypa Mo3BoJIsIeT 00ecleyuBaTh KOHTPOJIb CHIDKEHUS JOCTOBEPHOCTH Mepenaydd
uHbpopMaluu MO HUKIMYecKoMy u30biTouHoMy koay (CRC-4) B cooTBercTBUH C
Pexomenpnanueit G.704 MCO-T.

2 V3aMepuTenbHbIC 33791

1. 3mepenrie HOMMHAJIBHOT'O OCTATOYHOTO 3aTyXaHUsl YeThIpeXMpoBOAHOTO KaHata TY.

Hns sToro:

- Ha Bxon kanHama TY (ruara WMK-04) Ha croiike lyepe3 mepexoaHble THE3a

MOJIKJIFOUUTH T€HEpATOp ¢ BHYTpeHHUM comnpotusieHueM 600 Om Ha vacrore 1020 '

YCTaHOBUTb YPOBEHb CHIHAJA, PaBHbII HOMHHAJIBHOMY H3MEPUTEIBLHOMY YPOBHIO B

YETBIPEXIIPOBOJAHOM PEKUME;

- k Bbixoay kaHana TY (mara MK-04) moaxmounTs M3MEpUTENb YPOBHS W 3alKCaTh

pe3yJIbTaThl U3MEPEHHUIA;

- OCTaTOYHOE 3aTyXaHHUE ONPENEIUTh 110 POPMYJIE: a = Pex — Posix-

2. VI3MepuTh aMIUTATYTHO-9aCTOTHYIO XapakTepucTuky (AUX) kanama TY.

Hns sToro:

- Ha U3MEPUTEIILHOM I'€HEPAaTOpe MPOM3BECTH M3MEHEHHE 4acTOThl B nuamnazoHe 300-

3400I'u mpu HEeU3MEHHOM ypOBHE curHaia Ha Bxoje (-13 ab) mpu yeThipexmpoBOIHOM

OKOHYAHUM; U3MEPEHMSI Peux. PEKOMEHAYETCSI BBIMONHATH Ha yactorax 300, 400, 600,

1020, 2400, 3000 u 34001 1.

[To oxoHYaHMIO UW3MEpPEHWI cHaelaTh BBIBOABI O MNPUTOJHOCTH KaHaima TY k
AKCILTyaTaIiH.
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3 OGopynoBaHue paboyero Mecra

1. Mynprunnexkcopa MK-2048 I'K.

2. N3mepurenbubiii npuémauk ET-70T/V.

3. Usmeputenbhslii reaeparop I'3-33 ¢ Harpyskoii R = 600 Owm.
4. CoequHUTENBHBIC KaOeH.

4 KoHTpOJIbHBIE BOIPOCHI

1. Ins wero npenHa3znaueH Mynbtuiuiekcop MK-2048?

2. Kakue aBapuiiHble CUTHAJIbl MOTYT UMETh MECTO IIPH aBapUNHBIX CUTyalUsX?
3. Kakue unrepdericel uMeeT MyabTHILIEKCOP?

4. Kakue nzmepuTelibHble IPUOOPHI UCIOIBb3YIOTCS IIPU IPOBEIEHUH U3MEPEHUI?
5. Uemy paBeH ypoBeHb curHana 10 1b B aGcotoTHBIX 3HAUCHUSIX ?

6. Kakue QpyHKIUY BBIIOIHIET KOMMYTALMOHHAs MaTpULIa B MyJIbTUILIEKCOpe?

5 Coneprkanue u 0pOpMIICHHE OTYETA
OTYeT IOJDKEH COMIEPIKATE:

1. Ha3Banwue, 11em1b 1a00paTopHON pabOTHI.

2. Kpatkue Teopetnueckue cBeaenus. CtpykrypHas cxema komruiekra AKY-30.
3. CxemMy u3MepeHuil ¥ pe3ylbTaThl U3MEPEHUH.

4. BeiBoIBI IO padoTe.

Ot4er oopmiIsieTcss B TETPaIH 110 JTa0OPATOPHOMY MPAKTHKYMY.
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Jlabopartopnas padota Ne 7

Tema: U3mepenune mapameTpoB 6€CIIPOBOTHOTO aTMOC(HEPHO ONITUYECKOTO
ob6opynosanus cepun MOCT 100/500

Hean padoThi:

1. Hayuutbcs monp3oBatecs uurepdericom MML.
2. [TpoBectu KOHTPOJIB cocTosiHUs obopynoBanus cepun MOCT 100/500.
3. [IpencraBasTh pe3ynbTaThl U3MEPEHUN IO YCTAHOBJICHHOU opMe.

1 KpaTKI/IC TCOPCTUYCCKHUC CBCIACHUA

O6opynosanrie MOCT 100/500 obecnieunBaert:

- coenuHenue no notoky Ethernet 10/100 Mowut/c;

- CO3JlaHHE JIOKAILHOM CETH,

Kommexe cepurt MOCT 100/500m03BosisieT:

- OCYIIECTBJIATh KOHTPOJIh (PYHKIIMOHUPOBAHUS anmlapaTypbl ¢ MOMOIIHIO BCTPOSCHHBIX
CpPEACTB MOHUTOPHHTA;

- OTCJIEXHUBATh H3MECHEHME KayecTBa II€PEJaBa€MOIr0 CHUTHaja B 3aBUCUMOCTH OT
MOTOJHBIX YCIOBUH.

[Ipuemnast yacTh 1a0OpaTOPHOM YCTAHOBKHM COCTOMT M3 JABYX MpHUEMONEpPEIaroInX
monyneit (ITTIIM), obmas miomaab 0ObEKTHBOB KOTOPHIX cOCTaBisieT 70cM ONTHYECKON CXEMBI,
oOecrneunBaroIiell HEKOrepeHTHOE CYMMHUPOBAHUE CBETOBBIX CHTHAJIOB, UX MPOCTPAHCTBEHHYIO
U YacCTOTHYIO (UiIbTpaluio U (HOTO NPUEMHOIO YCTPOICTBA HA OCHOBE OBICTPOAEHCTBYIOILIETO
PIN ¢orogmona wumu APD. B coctaB mnpueMHON dYacTH BXOJUT TakXkKe JATUUK
MPOCTPAHCTBEHHOTO TOJIOKEHUSI ONTUYECKOM OCH, KOTOPBIA IMO3BOJISIET KOHTPOJHUPOBATH
touHocTh HaBeneHus [IIIM npyr Ha npyra. [lnst ero paboThbl, onTHYECKasl CXeMa HCIOJIb3YyeT
HeOO0IbIIYI0 YacThb (4%) CyMMapHOTO MPUHATOTO ONTHYECKOTO U3TyUEHHUS.

Cucrema mpoctpanctBenHoit crabunuzanuu (CIIC) aBTOMaTH4ecku MOAIEP>KUBACT
HAIpaBlIEHUE OINTHUYECKOM CBSI3M, 4YTO MO3BOJsAeT ycTaHaBnuBarh [I[IM Ha HecTaOWUIBHBIX
OCHOBAaHUSX (JI€PEBSIHHBIE KPBIIIH, BBIIIKHA COTOBOW CBS3H H T.J.).

B 3aBucumoctn ot Tuna BHemHero cteika, [IIIM comepkaT B cBoeM cocTaBe
HEOOXOAUMBIM MHTEPPEHC C COOTBETCTBYIOUIEH MporpamMMoi ympasieHus. OH oOecrieynBaeT
MpUeM ¢ Tepeadyy CUTHAJIOB PACHpPOCTPAHSIOMIMXCS M0 JJIEKTPUYECKUM JIMHUSAM, WX
MEepPEeKOAUPOBKY TOA  TpeOOBaHWS  ONTHYECKOTO KaHala ®, TP  HEOOXOAMMOCTH,
MYyJIBTUIUIEKCUPOBAHUE TIOTOKOB. Bce wuHTepdeichl SBISIOTCS HE HACTpauBaeMbIMHU, HE
MPOrpaMMUPYEMBIMH U TIPO3PAYHBIMU. J[TMHA COEMHUTENBHBIX CUTHANBHBIX KaOeleld MOKeT
nocturats 100 m mg nmorokos Ethernet u Fast Ethernet u 150 m utst morokos E1.

B cocras IIIIM BXOZUT Takke MYJIBTUIPOLECCOPHBIA BBIYUCIUTEIBHBIM MOIYIIb,
paboTaImMil 1MOJ] yNpaBlIeHWEM CICIHATBHO pa3pabOoTaHHOM orepanuoHHON cuctembl. OHa
MO3BOJISIET B pEabHOM MaciTabe BpeMeHH oO0pabaThiBaTh ACHHXPOHHBIE W TapajlIeIbHO
MPOTEKAIOIIHAE MPOLIECCHI.

Monyns obecrieunBaeT ciaeayomue GyHKIIUA U CEPBUC:

- Kontpons pabouux pexxumoB y3noB [111IM, Bkitouas remneparypy.
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- Crabunu3aius mapaMeTpoB U3IEIHs BO BCEM JHAa30He U3MEHEHU yCIOBHUI BHEITHEH
CpEeJBbl.

- Msrkuii 3amyck anmnapartypbl IpH OTPULATENBHBIX TEMIIEpATypax 3KC-IUTyaTallH.

- [lepexumtouenue pexumoB padotsl [IIIM: aBTOMaTHyeckoe moafepxKaHie HAIPABICHUS
cBs3u, neHtpuponanue CIIC.

- Nupukamus cocrosiHus IIIIM u HampaBiieHHst CBSI3M Ha BCTPOCHHOM 24 paspsaiHOU
KOHTPOJIBHOM NaHEH.

- ®opmupoBaHUE TOCIEIOBATEIILHOTO MOTOKa MH(popManmu B ctanmapre RS-232 mns
obecrieyeHns QyHKIMNA yJaIeHHOTO MOHUTOPHUHTA U YIIPABIICHHUS.

B xommiiekT noctaBku BXOAMT Mporpamma yaaneHHoro koutpois AOJIC, no3Bossromas
OCYLIECTBIIATh MOHMTOpPUHI cocTosHMA [IIIM, NOIKIIIOYEHHOrO0 K KOMIBIOTEPY 4Yepe3
nocienoBareabHblii  mopT RS-232. IIporpamma mnpeacrtaBiaser coborr 32-x  pa3psaHoe
npuioxenue, Gpyaknuonupyromiee moj yrnpasieaueM OC Windows'9x/NT/2000/XP.

Jns obecrnieueHusi yaoOCTBa M MPOCTOTHI YCTAaHOBKHU JIMHUU CBS3U KaXIBbIA IOCT
cHaOXXeH OMOPHO-TIOBOPOTHBIM YCTpoiicTBoM. OHO oOecrneunBaeT xectkoe 3akperuienue [11IM
Ha TOPU3OHTAJIHHOH OIMOPHOW MOBEPXHOCTH, TPYOYIO W TOYHYIO YIJIOBBIE FOCTUPOBKH. Jlist
NepBOHAYAJIbHON BHU3YyaJbHOW HABOJKUM B COCTaB M3JENNS BXOASAT AUONTPUNMHBIE IPULIETBL.
Bueuwne, paznuuHble U31ENIUS CEPUM OTJIIMYAIOTCSA TOJBKO THUIIOM COEIMHUTENEH CHUTHAJIbHBIX
MIOPTOB.

Jlis UMHUTalMU Pa3IMyYHBIX MOTOAHBIX YCIOBUN OKpYKAloLIe cpensl (TyMaH, CUIbHBIN
JIOXIb, CIa0bId JOXIb, CHEromaja) B JaOOpaTOpPHON yCTAaHOBKE HCIOJB3YIOTCS CTEKIa
pPa3IMYHON TOHHUPOBKH, KOTOpPHIE YCTAHABJIMBAIOTCS Ha CHELHUAIbHYIO OIOPY, HAXOIALIYHOCS
MEXY MOCTaMHU.

PaccmaTtpuBaemoe B maHHOM J1abopaTtopHOM Komiuiekce obopymoBanne MOCT 100/500
npelHa3HayeHo A OecpoBOAHOM Iepenayd UU(QPOBBIX JaHHBIX MEXIY ABYMsI TOUKAMHU C
aKTHUBHBIM 000pY/I0BaHUEM.

Nznenne MOCT 100/500 mpumeHsieTcs B KadecTBE JIEMEHTa (OPMUPOBAHUS CPEIbI
nepeaayr HHGOpMAaLUU NPH OPraHU3alUN TEeJIEKOMMYHHUKALMOHHBIX CETEl MHTErpUPOBAHHOIO
0OCITy’)KUBaHUs, MPH OpraHu3alMy JIOKAJbHBIX BBIUMCIUTENBHBIX CeTed, Ui obecredyeHus
noctyna B MHrepHet, 1 coequnenuss ATC mexay co0oi U B Ipyrux ciydasx, KOrjia HyXKHO
BBICOKOCKOPOCTHOE M SKOHOMHMYHOE pELIeHHe I HepeAadyd HHQOpMaluu  MEXITy
IPOCTPAHCTBEHHBIMHU Pa3HECEHHBIMU O0BEKTAMHU.

Cxema 51aboOpaTOpHOM YyCTAaHOBKM TMpejncTaBieHa Ha pucyHke 7.1. OCHOBHBIMH
3JIEMEHTaMHU KOMILIEKTa JabopatopHoit ycraHoBku siBisiercss [IIIM FE (mpuémo-nepenaromuit
MOJyJIb), pabotarommii o crangapty Fast Ethernet, oOecneunBaronuii ONTHYECKYIO CBSA3b U
MO3BOJIIOIINN OPraHU30BATh JOKAJIBHYIO CETh.

[Tpuemo — nepenaromuii MOAYNb BKIIOYAET B ce0s1 cleayromue GyHKIINOHATIbHBIE Y3JIbI:

- YCTpOMCTBO JInHEitHOTO HHTepdeiica ¢ yeTblppMs nopramu G.703;

- JIBa JIA3€PHBIX NIEpEIaTUHKa;

- TPU MIPUEMHBIX OOBEKTHBA C O0BETUHSIIOMIEH ONTHKON

- (poTo mpuemMHOEe ycTpOHCTBO HHPOPMAIIMOHHOTO CUTHAJIA;

- $OTO MpUEMHOE YCTPOMCTBO ONpPEENIeHNUs TOYHOCTH HaBEACHMsI TIOCTOB APYT Ha JIpyra
(1TaTYMK KOOpPAMHAT);

- MEUKPOTIPOIIECCOPHOE YCTPOMCTBO (KOHTPOILIEP);

- BTOPUYHBIE HCTOUYHUKH TUTAHUS IEPEYUCICHHBIX BBILLIE YCTPOMCTB;
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- omnopHoe mnoBopoTHoe ycTpoictBo (OIIY) ¢ MexaHu3MOM TOYHOW IOCTHPOBKH IS
TOYHOI'O HAaBCACHUS IIOCTOB,

- IPUIIEJIBHOE TUONTPUIHOE YCTPOUCTBO;

- 3AIIUTHBIM KOXKYX C SKpaHaAMHU.

“TIOPT1” “TIOPT1”
OnTHYscEad CEASE
INIMEE
IMIMFE " .
“VBI” YBIT
“THINT “THINT
VBHI) VEBH(D)
“220E 50Tu” "~ muTpone” “INE ST " mHETpoms”
~220B ~220B
IT3BM II3EM

Pucynoxk 7.1. CtpykTypHas cxema 1ab0opaTOpHON YCTaHOBKU

Ontuko->nekTpoHHbie 65oku [IIIM cMOHTHpOBaHBI B T€PMETHYHOM JIUTOM KOPITyCE,
3allMIIAIOIIEM HX OT BO3ICHCTBHS BIMAHHA OKpyXaromed cpenbl. Koprmyc ykpemieH ¢
MOMOIUIbIO OMOPHON IUIMTHI Ha ONOPHO-TIOBOpOTHOM YycTpoiictBe (OIIY). Ha omopHoit mimre
3aKperieH Takke KOXyX ¢ OineHaamu, obecnieunBaromuii 3ammry [1IIM ot koHIEHCHPOBaHHBIX
OCaJIKOB M COJHEYHOW paauanuu. [lox 3amuTHBIM KOXKYXOM, Ha BEPXHEM Cpe3e Koplryca
YCTaHOBJICHO TMPHUIIEIBHOE THONTPUITHOE YCTPONUCTBO, MPEIHA3HAYCHHOE ISl TPEABAPUTEIIHLHOMN
BU3yallbHOU HaBoaku [ITIM.

Kontponbs coctossHuss 000pynoBaHHS OHpeAenseTcss MO IMOKa3aHUSAM HHJIUKATOPOB
KoHTposbHOM naHenu ITIIM st Bcex peskxumoB paboTel. B Tabnuue 7.1. moka3aHbl 3HaAYCHUS
WH/IMKaTOPOB KOHTPOJILHOM MaHenu B pexume "Padora".

Tabnuna 7.1 - 3HayeHre HHIMKATOPOB KOHTPOJIBLHOU MaHenu B pexkxume "PadoTa"

HNupukartop 3HayeHue
I/I | Korma ropur, To mojaHO MUTaHWE HA MEHTpaTbHBIA mepeaatdyuk. OctopoxkHo! JlazepHoe
3y4eHHe
i M3ITyUYeHHE.
Korma ropur, To mojaHo muTaHMe Ha OOKOBOH mepematduk. Ocropoxno! JlazepHoe
Wznydenue 2
M3ITyUYeHHE.
r Korzia roput, To ycTpoiicTBO rotoBo K pabore. Ecnum Muraer - uier mporecc aHaiu3a
OTOBHOCTh
( i) mapameTrpoB IIIIM mpu BKIIOYEeHHH wW31enus, OO TOATOTOBKAa pabodero pexnma
3€JICHBIN

nHTEpdeiica Ipu OTPUIATEIBHON TeMIIepaType.

38



Koraa ropurt, TO 06Hapy>1<eHo HaJIMYKME ONTHYCCKOM CBS3U C ApyruM 1OCTOM. Ectp

LNO
CUHXPOHH3ALIHA.

ERO Korpa ropur wiam muraer, To OOHapyKeHbl OIIMOKM IpH Teperade uHopManuu Mo
aTMOc(hepHOMY ONTHYECKOMY KaHay.

RCO Korna ropur, To uner npueM nHGOPMAIMH IO ONTHYECKOMY KaHaIy OT APYroro mocTa.

I'opaT B OTCYTCTBHMHU MOJIKIIOYCHUS KOMMYHHUKAIIMOHHOTO OOOpyIOBaHHMsS K mopty 1-4
LT1-LT4 COOTBETCTBeHHO. [IpM  moOAKMIOYCHMH  OOOpYHOBaHHs K  OJHOMY U3  IIOPTOB
COOTBETCTBYIOIIUI WHAUKATOP TaCHET.

[oput miny MopraeTt npy NPEeBBIICHUH TIPEJETHHOTO YPOBHS ONTHYECKOTO CUTHAaJIa Ha BXOIe
IFD npueMHUKa. HeoOX0oauMO yMEHBUIMTh IPUHUMAEMBIH CUTHAI MyTeM JuadparMUpOBaHUs
MPUEMHBIX KaHAJIOB.

[Iporpamma ynanenHoro koHTposisi AOJIC mo3BOJISIET OCYHIECTBISITh MOHUTOPUHT
cocrossHust  npuemorniepenatunka  (I1IIM), mnoakiarO4eHHOro K  KOMIIBIOTEPY — uepe3
nocJieIoBaTeIbHbIN mopT RS-232.

MoXHO Ha OJHOM KOMIIbIOTEpE KOHTpPOJIMpOBaTh cocTosHue AByx [IIIM, mis storo

Heooxoaumo noakmounTh [IIIM k mocnegoBarensusiM moptam COM1 u COM?2 u cnenath erie
OJIHY KOIUIO Karajora ¢ (paitsiamu mporpammsbl. [lociie 3TOro Hy)XHO 3amyCTUTh MOOYEPETHO
nporpamMmy telecnt.exe B KaxJJ0M W3 Karajoros, Ha BkIaake “Hactpoiika” 3agath u 3ammcarth
JUISL KQXJ0M M3 IporpaMmM CBOM mocienoBaresibHblii mopt cBsa3u ¢ [IIIM - COMI1 unu COM2.
Teneps, 3amycTuB 00€ mporpammbl telecnt.exe W3 pa3HBIX KAaTajJoroB, MOXXHO B JBYX OKHAaxX
Ha0I01aTh 3a cocTosHueM odoux I1IIM.

Ha Bxiaake IlapameTpbl (pucyHOK 7.2) pacroyioXeHbl MHIMKATOPBI, OTOOpakaroliue
3Ha4YEHUA cllenyromux napamerpos I11IM:

- Bpemst Hapabotku [111M;

- TEMIIEPATYPa OKPYKAKOLIEH CPENbI;

- YPOBEHb MOIIIHOCTH IPUHUMAEMOT'O CUTHAJIA;

- TOK (D OTONIPHUEMHHUKA;

- MOIIIHOCTB Y TOK JIa3€pPOB.

KHonka, pacnosoeHHas B JIEBOM BEPXHEM YIUIy BKJIAJKH, ITO3BOJIAET MEPEKITIOYUTHCS C
pekuMa OTOOpakeHUsl B BUJE MHIMKATOPOB, B PE&XKUM OTOOpa)keHHs TMHAMMKH IapaMeTpoB B
Buje rpaduxkoB u obpatHo. s oToOpakeHUs B BHJE I'padUMKOB MapaMeTpOB MEPBOTO HIIU
BTOPOTO JIa3epOB, HEOOXOMMO BBIOpATh MEPEKII0YATENb C €M0 HOMEPOM Ha COOTBETCTBYIOIIEH
MIAHEJIH.

Bxnankxa JKypHan mo3BosisieT mpocMOTpeTh HCTOpHIO M3MeHeHHs napamerpos [ITIM 3a
BbIOpaHHBI mepuoj. Ha Bkilagke pacnonokeHbl WHAUKATOPHI JUIsl BbIOOpa IMapaMeTpoB,
BKJIIOUAEMBIX B JKYpHaJ, a TaKkkKe Mo JUIsl 3aJaHus TpeOyemoro nepuoza. s Toro 4roObl
MOJIyYUTh YKa3aHHbIE JaHHbIE, HEOOXOAMMO, 4YTOOBl B OTMEUYEHHBIH Mepuoj paboTana
nporpaMMa MOHMTOpWHra, W mnapamerpsl [IIIM 3anuceiBanuch B KypHal (JIOJDKEH OBITh
oTMeueH MHauKaTop Bectu sxypHan Ha Bkiaake “Hactpoiika”).

ITo naxatuio kHomku Tabnuua NPoUCXOAUT (OPMHUPOBAHHME CIIHCKA OTMEUYEHHBIX
napaMeTpoB 3a YKa3aHHBIA MEepHOJ] U ero oToOpaKeHHe Ha ’KpaHe. B mpaBom BepxHeMm yriiy
CIIMCKa TMOSBISETCS KHOIKa, MO3BOJIAIOMIAs ero 3akpbiTh. [l mepenaun aaHHbix B Excel
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JIOCTaTO4YHO c(hOpMHUPOBATH CIIHMCOK, 3aKPbITh €ro, a 3areM OTKphITh B Excel ¢aiin logan.txt,
NOSIBUBIIMICS B paboyeM KaTauore mporpaMMbl MOHUTOPHHTA.

YpaneHHwil kouTpoas ADJC [B1.1] HE ER
bps

Cocroﬂhuel CooBwerma  Maparetpel | LlenegKasaHMeI >Kngar|| Hac’rpoHKaI

|

Bpema HapaboTiM MowHocTe nasepa 1 24,00 mBT
yackl PMH C [ ——————
a 4 129 T
p__[F= : io

Tok nazepa 1 88.40 ma,
[——
D4 I I o I I I 'Il'l':ul]
YpoBeHe cHrHana MowHocTe nasepa 2 2412 mBr
[ — ———
0 40
T oK. POTONEHERMHIEA 0,056 rad, Tok nazepa 2 90,00 rady
0 [—
a5 0 0 8 0 O 0 0 Q N
1] 2 0 160

Pucynok 7.2 - Bknanka “Ilapametpsr”

2 V3amepuTenbHbIC 3a7a91

1. IIpoBectu koHTpoOIsb apamerpos [ITIM.
2. Cnenatp BBINHMCKY U3 KypHaJla COCTOSTHHUSL.

3 KoHTposbHBIE BOIIPOCHI:

1. Ins wero npenHa3zHaueHo obopynoanue cepun MOCT 100/5007

2. Kakue aBapuiiHble CUTHAJIBI MOTYT UIMETh MECTO ITPH aBapUNHBIX CUTyalUsX?
3. Kakue unrepdeiice umeet odopynosanue cepuu MOCT 100/5007

4. Kakue uzmepurenbHble IpUOOPHI UCIIONIB3YIOTCS MIPU MPOBEIEHUN U3MEPEHU?
5. Uemy paBeH ypoBeHb curHaia -30 1b B aOCOIIOTHBIX 3HAUYEHUSX ?

6. Kakue QpyHK1IMM BBITOIHSAET ONTHYECKUA MOYIb?

7. OT KakMX MapameTpoB U (PaKTOPOB 3aBUCHUT AATBHOCTH CBA3H?

4 Conepxanue u oopMIICHHE OTYETa

OTtuét mo nabopaTopHOI paboTe TOHKEH COJAEPIKATh:
HasBanue mabopatopHoii paboTHI.

Llens mabopaTopHOl pabOTHI.

Kpatkue cBenenus no odopynosanuto MOCT 100/500.
W3mepenust ypoBHs curHana.

BeiBog.

Ok wbdE
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Jlaboparopnas pabora Ne 8

Tema: Usmepenune napamerpoB myabTuimiekcopa SDH MITT-155K

eab padoThbI:

1. HayuuTscs nonbs3oBatecs uHTepdericom MML.

2. [IpoBecTu KOHTPOJIb COCTOSIHHSI 000PYIOBaHUS.

3. IlpoBecTu KOHTPOJIb MAPAMETPOB OIMNOOK CETEBBIX TPAKTOB.

4. I1penctaBisTh pe3yiabTaThl U3MEPEHUH 110 YCTAHOBJIEHHOU (opMme.

1 Kpatkue TeopeTnyeckue CBe1eHHUs

MIIII-155K (pucyHok 8.1) siBisiercst pa3ButueM psiaa Boimyckaembix HITIT «Hosen-MJI»
BBICOKOTEXHOJIOTUYHBIX CHUCTEM Iepelaud M co3gaH Ha Oaze Mmynbruiuiekcopa ADR 155C
¢upmel SAGEM. MIII-155K npeacrasisier co00i KOMIAKTHBIM MYJIbTHILIEKCOP 1-rO ypOBHs
SDH HOBOro mOKOJEHMS, CIOCOOHBIM O00eCHeunTh HUHTErPAlUI0 YCIyr TPaJUuLMOHHBIX
TeJIEeKOMMYHUKalui u Internet.

MIII-155K nocTtpoeH mo MOAYJIbHOMY MPHUHIMILY U COAEPKHUT MATEPUHCKYIO ILIATy,
MOJIEP’KUBAIOIYI0 OCHOBHBIE (DYHKIIMM MYJBTUIUIEKCOPA, B TOM YHCIE KPOCC-KOMMYTAIUIO, U
YeThIpe CII0TA ISl YCTAHOBKU TPUOYTAPHBIX (KOMITOHEHTHBIX) M IMHEHHBIX HHTEP(EHCOB.

o |
"Il 'i 'I‘

e, n |"u"| Am

*Em
QEIWPUT  COBAM ETH ACK M m Onl S |mn mr:uml

M — MaTepuHCKas miaata (6a30Bblit O6JI0K);
A, B, C, D — cnoTs!l a1 pa3MenieHus miaT nepeiayu;
F — 70T 1151 BEHTWIIALIMOHHOTO MOJTYJIS.
Pucynoxk 8.1 - JIunesas nanens MIIT155K

MIII-155K, Onaromapss  MOAYJIBHOM  apXWUTEKType  TOCTPOEHHUS, B  OJHOM
KOHCTPYKTUBHOM HCIIOJTHEHUU MOKET PEeaaIn30BaTh (PYHKIIUH:

— TEpMHUHAJIBHOTO MYIbTUIIEKCOpa Ha 63x2 MoOut/c unu 3x34 MOHUT/C KOMIIOHEHTHBIX
nmotoka — MIIII - 155KT;

— MyJbTHUIUIEKCOpa BBOJA/BbIBOMA 63x2 MOuT/c koMmoHeHTHbIX ToToka — MIIIT - 155KA;

— pereHeparopa arperatHoro rnotoka 155 Mowut/c - MIIII-155KP;

— Kkpocc - kommyrtaropa VCI12, VC3, VC4 ¢ mnoaHOAOCTYMHOW MarTpuiieid Kpocc -
KOMMYTAIMu Ha 1Tk HanpaBiaenuid CTM-1 - MIIII-155KK;

— KOMIAKTHOTO TEPMHHAIBLHOTO MYIbTUIUIEKCOpA MJS ONTHYECKMX BBIHOCOB Ha 21x2
Mo6uTt/c komnoHeHTHBIX moToka MIIIT-155KC.
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MOII-155K, kpome  TpaguuuoHHBIX noTokoB PDH, wuMmeer BO3MOXHOCTH

TPAHCHOPTHPOBAHUS U Kpocc-KoMMyTarui noTokoB LAN, takux kak Ethernet 10 u 100, V.11 u

HSSI.

MIII-155K oGecneunBaet 3amuty Tpaduka mo cxemam MSP u 1+1.
MIUII-155K umeeT BO3MOKHOCTB JIOKJIBHOTO KOH(DHUTYpHpOBaHUS U OOCTY)KUBaHHS, a

TaKke mHTerpupyercs B cucreMbl cereporo ymnpasieHus IONOS-ANM, IONOS-NMS dbupmbr

SAGEM wu cucrem apyrux npou3BOIUTENICH, MOIIEPKUBAIOIIUX TPOTOKOI yiipaBieHnuss SNMP

MIII155K H sBusercs ontuueckum STM-1/STM-4 mynbTHILIEKCOPOM LU(PPOBBIX

IIOTOKOB BBO[[a/BBIBO[[a, HCIIOJIB3YCMbIM JIs1 TIOCTPOCHUA:

STM-1/ STM-4 nunwii CBA3M 10 THITY TOYKA — TOYKA;

STM-1 unu STM-4 11 OCTpOEHHUS KOJIbIIA;

cereit cBsi3u ¢ SNC unu MSP pesepBupoBanuem;

TPAaHCIIOPTUPOBKH MOTOKOB 2 Mout/c, 34 unu 45 Mowut/c, curnanos Ethernet, curaanos
STM-1

MIII155K H MokeT ucroap30BaThCs Kak:

okoHeuHblii STM-1 mynpTumiekcop Ha 63 moroka VCI2 c pesepBupoBanuem 1+1
(MLIIT155K HT);

STM-1 perenepatop, mnepenatoumii 2 VC4 (aBa IBYXCTOPOHHUX pereHeparopa)
(MILIT155K HP);

STM-4 mynbTUIIEKCOpP BBOJA - BhIBOJA C €MKOCThIO 63 uepe3 oauH AU4 Ha miarte
STM-4 (MLII155KHA);

STM-1 mynerumuiekcop ¢ ¢yaknuen kpoce - konHektupoBanus VC12, VC3 nwmm VC4
MakcuMyM J10 4-x HamnpasieHud STM-1 u ¢ Beigenenuem a0 21 VC12 , (MLIT155K HK);
myapTuiuiekcop IIJIC gepes Touky noacoequnenust VC12 umu VC3 (uepe3 mary [1JIC
10/100 (ADR-LANT1) unu yepe3 miaty [1IJIC-GFP-10/100 (GFP1500).

VYupasnenne MIIT155K H moxert ocymecTBiATbes:

JlokanbHbM TepmuHasioM ¢ smyisinuedt VIT100 (COMM noctyn);

HTTP cepBepoM Ui TOKaTBbHOTO WM YAAJIEHHOTO YIPaBJIEHHUs C UCIOJIb30BaHHEM Beb-
bpaysepa;

VYnanenno c¢ mnomombto SNMP mnporokoma. B arom ciywae, mnporokon SNMP
oOecrieynBaeT OOIINN CETEBOI MOHUTOPHUHT.

Hcnonb3oBanne MectHoro tepmuHana ¢ samyiastopom VT100 sBisercss HEOOXOIUMBIM

IIpU NIEPBOM ITyCKE 000py10BaHUS 1J1s1 KOHPUTYPUPOBAHUS TApaMETPOB CBS3H.

Mynptunnekcop MIII1S55K H pa3zmemaercs B 19-tu aroiimoBbix uim ESTI nHecynmx

koHcTpykiusax. MIIT155K H cocTtout u3 cinenyromux y3ioB:

cekrusg MIIIT155K/2G BeicoToii 2U, BKrOUarorias B ce0s:
- KapKac CeKIUU C KPOCCUPOBOYHOM IIATOM M YCTPOUCTBOM YAEPKAaHUS YAaCTOTHI;
6a3zoBbiii 6510k (bb) ¢ Beigenennem 21xE1 1 Mogynem nuraHus.

- 0ok BeHTUIsATOPOB (BB) cocTOUT M3 ABYX BEHTHJIALIMOHHBIX Y3JI0B.
- BCTPOEHHOE IIPOrpaMMHOE obecrieueHue i KOHPUTYPHUPOBAHUS U yIIPaBJICHUS
- CJIOKaJbHOIO TEPMHUHAJIA.

Texuuueckue xapakrepuctuku MLIT155K npencrasnens! B Tabnune 8.1.
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Ta6muua 8.1 — OcHoBHble napametpsl atel 1C1.1-2G

Makec.
Jnunaa
. | Momnocts | momyctuMasi | YyBCTBUTEIBHOCTS [ 'apaHTHPOBAHHOE
WuTepdeiic 110 TPaH3UTHOTO
Ha BBIXOIC MOIIHOCTH Ha HpPI Kou.l—lo 33TYX3HI/IC JIMHUN
ydacTka
BXOJ€E
Ot -5 1o
IC1.1-2G A 0 1Bum .34 1Bum 0-28 1B 0-40 KM
0 nbm

Cranpmapt: ITU-T G.957/G.958

Komupoanue: NRZ

Tumn BomokHa: ogaomomosoe (1300 um(xx1) ITU-T G.652)

Tun coequnenus: FC/PC wm SC/PC

[ToTpebnsemas MmontHOCTE: He O6osee 50 Bt

CrpykrypHas cxema mynbruruiekcopa MIIIT155K npuBenena na pucynke 8.2.

CIGzomEoH TYTE
STRIL STh-1
Samag |ATpera THEDT Lrperateedt | BocTox
A O THUECEIO | T | | Kommeyrarop | A prs |omreecEm —
AIoE - i B T Aok

3 & 3

gow | | ces | |conma| [TREOYTRReE

TOTORH
oy e R BT () — wxrepdede
FAHATI
F —rmrmepde fic, Hurepdeficr kasams
WILPAETE HHE H OOCTYIA (TRHOOE)
AFApHIHAT
CHTHATHZAIH A

Pucynok 8.2 — CtpykTypHas cxema MyJIbTHIIEKCOPA

OHa cOCTOMT M3 KOMMYTAaTOpa, OCYILECTBISIOIEr0 KOMMYTAIMI0 CUTHAIOB Ha YpPOBHE
VC-12, VC-3, VC-4 (Tak xe mpeaycMOTpeH OOXOTHOW MyTh, B CilIy4dae eclii 000pyAOBaHUE
CKOH(UTYypHpPOBaHO B KauecTBe pereHeparopa). Moayns STM-1, cocTosiiero u3 CHHXpOHHOTO
mynpTuIuiekcopa (MUX) u arperaTHOro ONTHYECKOTO MOJAYJs. Bioka ciayxeOHbIX KaHaloB
cBs3u u nepenaun naHnHbix EOW. brnoka C&A (Control and Alarms), npeaHa3Ha4eHHOTO IS
yrpaBieHus: 1 cObopa naHHbIX 00 aBapusx. COMM Q — uHTepdeiica, mpenqHa3HAYEHHOTO TS
HavaIbHOM HacTpoliku obopynoBaHus (mopt RS-232). A tak e Gioka mHTEp(]elcoB KaHAIOB
JOCTYIa — TPUOYTapHBIX TOTOKOB.

Ha3nauenue nopToB Ha MaTepUHCKOI miare (6a30BoM OJI0Ke):

[TopT «SYNC» — nopt cunxponusanuu 2 MI'n (G.703). O6ecnieunBaet aBa BXoJa

BHEIIHero curHaia cuaxponmsanuu (T3) 2 MOut/c u nBa BbIXOJa TaKTOBOW 4acToThl 2 MI'.

Cxopocts niepenaun 2,048 Mowut/c = 50 ppm. Cteik cummerpuusabii 120 Om. CoenuHUTETH
po3eTka J1eBiTH - KoHTakTHass DB-9F (1200m)
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[Topter «<E1 OUTPUT» (Beixom) u «E1 INPUT» (Bxox) - mopTsl Tpaduka
21 x 2 Mowur/c. (G.703). Ckopoctb nepenaun 2,048 Mowut/c = 50 ppm. Kog HDB-3.
Cteik cummeTpuunbliil 120 Om. Coegunurens — po3erka tuna SUB D HD 44-x koHTakTHas.
[Topt «COMM» - mopT ynpaBieHus U aAIMUHUCTpUupoBanus. MHTepdeiic
RS-232, nonkmrouaercst K myabTy VT100 unu kommnbrotepy. Ckopocts nepenayun 19200
6o (8 Out mHGOPMAIIMOHHBIX, 0€3 OMTa MapuTeTa M OJWH CTOINOBBIH OUT). COCAMHUTEND —
po3etka 9-tu konTaktHass DB-9F.

[Topt «ETH» - unrepdetic. Ctoik ynpasinenus yepe3 Ethernet va 10 M6ut/c B
NOJIYYIUIEKCHOM WJIM AYIUIEKCHOM pexkuMme. llpenHasHaueH i JIOKaJIbHOIO JoCTyna K
BCTpoeHHOMY nporpamMmHomMy obecrieuennto MIIT155K. Coenunanrens tuna RJ-45. C moprom
«ETH» cBs3aH cBETOANOA:

BBIKJI — OOPBIB MJIM HETIPaBUJIBHOE COCAMHEHHUE;

MUTaeT — TeKYIIHI npuem, LeMb M0ICOeINHEHA;

BKJI — 1I€TIb MTO/ICOEIMHEHA, HO HEaKTHUBHA.

«LOOPS» - mopT BHEIIHUX aBapuil, yAaJE€HHOIO0 KOHTPOJISI M CTaHLMOHHOW aBapuu.
Coenunurens — po3etka 15-tu koHTakTHas Tuna DB-15F.

[Topt ucrounuka nuranusa «POWER». Ilogcoenunenue agantepa

110-240/48B 60BTt. CoequnuTens - po3etka 9-tu konTaktHas DB-9F.

Ha3nauenue cBeTOBOI MHIMKAIIMKA MAaTEPHUHCKOH IIATHI MPUBEIEHO B Tabimie 8.2.

Tabmuua 8.2 - CBeToBast HHIUKAIMS Ha MATEPUHCKOM Ij1aTe

Ethernet (moctymn be3 JleBbIit [Tocrosinno |IIpaBunbHas JHMHUS U NOAKIIOYEHA, HO HE
yIpaBleHus) HaUMEHOBAHUS | 3€JICHBIN BKII. akTuBHa Tekylas akTUBHOCTD U JIMHUS
MOJKJIFOUEHA

Muraer He HpaBuJibHas JAHUSA U HET COCAUHCHUA

Boiki.
Brox Bb "ON" 3eneHsrit Bxur. [Tnara B o6cnyxmBannn CaMOTECTHPOBAHHE
Muraer |Her nuTtanust 000pyoBaHUS WM HET 3aITycKa
Beixur. TIPOTPaMMBbl
O6opynoBanue "ALA M" KpacHsrii Bxur. CpouHas aBapus
"ALAn" Kenrerit Bxr. He cpounas aBapus

Kuonka «ACK» - moarepxkaeHue aBapuu. Hakumasi 3Ty KHONKY, BBIKJIIOHAIOTCA
el BBIXOAHBIX aBapuil. CBeTOBas aBapHsl yAep:KUBACTCA.
B moayanr C ycranosnena mata LAN1 (ITJIC-10/100) — muiata nokaneHOW cetn. Ha

JUIEBYIO NaHelNb 3Toi miatkl BeiBeaeH nopT «ETH» - mopt Ethernet Tpaduka, paboTarommii Ha
co ckopocthio nepenaun 10 win 100 M6ut/c. B nonyayniekcCHOM WM IYNJIEKCHOM peXHUMe
COTJIACOBAHHOM ¢ peskuMoM cobecennuka. Coenuaurens — Ethernet Base-T RJ-45. [Tnara ITJIC-
10/100 umeer «mpsimoit» untepdeiic Ethernet. C moprom «ETH» cBs3anbI ABa cBeTOAMOA!
— JIeBbIH (3€JIEHBII) CBETOINO/ — MHIUKATOP aKTUBHOCTH NE€pEeIayu;
— TpaBbli (3KENTHIN) CBETOAMO] — MHAUKATOP COCTOSIHUSI IMHUH.
OnekTpuueckue xapakrepuctuku B coorsercteuM ¢ [EEE 802.3U
Hasnauenue cBeroBoit mHaukanuu Ha mate [1JIC-10/100 npuseneno B Tadsmie 8.3.
B Monyns D (a 1715t npoMexXyTOYHOTO MYJIBTUILUIEKCOPA BBOJIA/BBIBO/IA TAKXKe U B MOIYJIb
B) ycranoBnens muatel crangapra IC1.1-2G (IIMOU-1,3-2G), obecneuynBaroniyue
noakiaouenne CTM-1 untepdeiica («TR» mopr nepenaun, «KREC» moprt npuema), a Tak xe
OJIHOTO KaHana ciryxeOHoi cBsa3u Ha 64 Kout/c (<EOW/AUX»).
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Tabmuna 8.3 - CeeroBas unaukanuu Ha ruiare [1JIC-10/100

IIpoBepsiemslit Haumenosanue ITpumeuanue CocrosiHue 3HauyeHue
KOMIIOHEHT
Ethernet (moctyn be3 nanmenoBanus | JIessiii 3enenstii | [IocTtosanHo Ba. Boiki. |Ilepenaua B
YIpaBICHU) Hert tpaduka
be3 naumenoBanus | [IpaBblil sxenTbIi ITocTOsSIHHO BKII. UcnpasHoe
COEMHEHHE
Briki. Hert coenqunenus
10/100 XKenrerit B 100 Mb6ur/c
Bpixi. 10 Mbwut/c
HALF/FULL JKenrerit Bk [MomHEIH myTIIeKC
Boiki. [onyaynnekc

«TR» u «REC» mopts1. Crkopoctb nepegaun 155,520 Mowut/c = 20 ppm. Ctangapt MCD3-
T G.957. Kon — ne xomupyembiit (NRZ). Coemunurens — SC/PC.
CocTosiHHE CBETOIMOAOB Ha BCEX IUIaTaXx KPOME MATEpUHCKOW ILIaThl MPHUBEACHO B

Tabiuue 8.4.

Ta6muma 8.4 - CocTosiHue CBETOAMOJIOB HA BCEX ILIaTax, KpoMe 0a30BOTo 0JI0Ka

3eeHsblil Kpacubrit O06o3HaueHNe
CBETOIHON CBETOIHON
B, Brixi. ITrata ckoHpUTrypupoBaHa u B pabote
B, Bxi. ITirata B paboTte U ecTh aBapus
Brixi. Brixi. Cropen npegoxXpaHuTelb
Brika. Bxr. [Trata He paboTaet (He CKOH(OUTYPHPOBaHA)
Muraer ABTO TECTHpOBaHHUE M0 YMOTIAHUIO

YroObl moka3aTh GyHKIIMOHANBHYIO quarpammy rpymn STM-1, Heo6xoanmo Ha
nuresor nanenu maatel IC1.1 B quanorosom okHe HakaTh Ha coequauTenn 1R wim REC.

[Tocre BbIOOpa PYHKIMOHATIBHOMN IPYMIIBI MOXKHO MIOCMOTPETh €€ KOH(UTYpallnIo U CUTHATIbHOE

OKHO COCTOSHUAI.

Tabmuma 8.5 - Tabmuirsl aBapuitHBIX COOOIIEHUI

ABapus

OnucaHue

YpoBeHb Cepbe3HOCTHU

SPI: ¢usnueckuii ctoik SDH

LOS
TF

[loTeps curnana
OTKa3 nepegaTyuka

3uaunrespHas (Major)
3uaunresnpHas (Major)

RST: okoHYaHHE CEKIUU
pereHepupoBaHUs
LOF

[Toreps ukia

3naunrensHast (Major)

MST:oKoHUYaHUE CEKIIUU
MyJIbTUILJIEKCUPOBAHUSA
EBER-B2

SD-B2

MS-AIS

MS-RDI

ButoBas ckopocts >102 GaiitaB2
Vxynauenue cursana B2

Cursan MHAMKALUU aBapUH
WNupukanus ynaneHHoro aedexra

3uauntenpHas (Major)
Hesnaunrensuas (Minor)
Her aBapuu ( Non alarmed)
Hesuaunrensuas (Minor)

MSP:3amnuTa ceKuu
MYJIbTUILJIEKCUPOBAHUS
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PAM
SCM
OoT™

HecooTtBeTcTBHE B cCCTEME
pe3epBUPOBAHUSI.
HecootBercTBue B BEIOOpE
KOHTPOJIA

HecooTBeTcTBHE B NIEHCTBUAX

Hesnaunrensuas (Minor)
Hesnaunrensuas (Minor)
Hesnaunrensuas (Minor)

MSA: aganTanus CeKnuu
MYJIbTUILJIEKCUPOBAHHUSA
AU-AIS

AU-LOP

Curaax CUAC B agMuH. OJ10Ke
[Moteps yka3zatens B afiMUH. OJIOKe

Her aBapuu ( Non alarmed)
3nauntenpHas (Major)

HPOM: MOHUTOPUHT 3aroi0BKa
TpakTa VC BbICLIEro nopsjka
HO-RDI/G1

HO-TIM

HO-SD(VC4)

HO-UNEQ

ABapus B BepXHEM ypOBHE yJall.
obop

HecooTBercTBue naeHTH(UKATOPY
TPacCHPOBKE

ABapwusi curHaja B BEpXHEM ypOBHE
He o6opynoBan BepXHHiA ypOBEHb

Her aBapuu ( Non alarmed)
Her aBapuu ( Non alarmed)
Her aBapuu ( Non alarmed)
Her aBapuu ( Non alarmed)

HPT: okoHyaHue TpakTa
BBICOKOTO OpsJiKa
HO-SLM

HO-RDI/G1

HO-UNEQ

HecooTBeTcTBHE CUTH. METKH BED.
YPOBHS

ABapusi B BEpXHEM ypOBHE yall.
00opynoBaHUs

He o6opynoBan BepxHHiA ypOBEHb

Her aBapuu (Non alarmed)
Hesnauunrensnas (Minor)
Her aBapuu (Non alarmed)

HPA:agantauus TpakTa
BBICLIEr0 MOPsAAKa
TU-LOM

TU-AIS

TU-LOP

IloTeps cBepx nukia B
KOMIIOHEHTHOM OJIOKE

Curaan CUAC B KOMITOHEHTHOM
IIOTOKE

[Moreps ykazarens B
KOMITOHEHTHOM ITOTOKE

Hesnauntensuas (Minor)
Her aBapuu (Non alarmed)
3uaunrenpHas (Major)

LPOM: MOHUTOPHHT TPaKT.
3aroJIoBKa HU3I1IEro nopsajaka
LO-SD-B3

LO-SD-V5

LO-RDI

LO-UNEQ

VXyJlIeHue KayecTBa CUrHaua
nmobaityB3

YXynueHue kadecTBa CUrHasa 1o
Oaiity V5

ABapusi B HIDKHEM YPOBHE y/all.
00opynoBaHuUs

He o6opynoBad HIKHUH YPOBEHB

Hesnaunrensuas (Minor)
Hesnauurensnas (Minor)
Her aBapuu ( Non alarmed)

Her aBapuu ( Non alarmed)

LPT: Hayaso/oKOHYaHHE
MapuipyTa VC HKH. YpOBHS
LO-SD-V5

LO-SD-B3

LO-SLM

LO-RDI

LO-UNED

VYXyueHne Ka4ecTBa CUrHaja o
Gaiity V5

VYXyZueHne Ka4ecTBa CUrHajIa
no6aiTyB3

HecooTBeTcTBHE CUTH. METKH HUXK.
YPOBHS

ABapus B HIDKHEM ypOBHE yzail.
obopymnoBaHus

He o6opynoBaH HIDKHUN YPOBEHD

HesnaunrensHas (Minor)
HesnaunrensHas (Minor)
Her aBapuu ( Non alarmed)
HesnaunrensHas (Minor)
Her aBapuu ( Non alarmed)

PPI: nyieanoxpoHHbI#
dusuveckuit uHTEpdeiic
PPI-LOS

ITotepst curnana

3HaunrenbHas (Major)

46



PPI-AIS

Curnan CUAC

Her aBapuu ( Non alarmed)

SETS: xponupywouui
MCTOYHHUK CHHXP.
O6opyoBaHUs

T3 LOS

T1LOS

T2 LOS

T4-Failure

ITotepst curHana Ha BXoJe
cuHXpoHM3. T3

ITotepst curHana Ha BXoje
cuHXpoHu3. T1

IloTeps curHana Ha BXoae
CUHXpOHHU3. T2

ABapusi BBIXO/Ia CHHXPOHU3ALUN
T4

Hesnauurensuas (Minor)
Her aBapuu ( Non alarmed)
Her aBapuu ( Non alarmed)
Hesnaunrensuas (Minor)

[1JIC-10/100: maT JioKaJbHOU
ceTH

TU-AIS

TU-LOP

VC3-RDI

VC3-SD

VC3-UNEQ

VC3-SLM

Curnan CMAC B KOMIOHEHTHOM
MTOTOKE

IloTeps ykazaTenst B KOMIIOH.
[ToToke

He ncnipaBHA mHIMKAHAS
HIDK.yp.ya.000p

VYxynuieHue kauecTBa nobaityB3
He oGopynoBan HIKHUN yPOBEHB

HecooTBeTcTBHE CUTH. METKH HUK.

YPOBHS

Her aBapuu ( Non alarmed)
3uauntennHas (Major)

Her aBapuu ( Non alarmed)
Hesnauunrensuas (Minor)
Her aBapuu ( Non alarmed)
Her aBapuu ( Non alarmed)

2 KoHTposb napamMeTpoB OMIHOOK CETEBBIX TPAKTOB

KOHTpOHL mapamMeTpoOB OIINOOK CETEBBIX TPAKTOB MOXET OCYLICCTBIIATHCA CpEACTBAMU

BCTPOEHHOT'O KOHTPOJISl €3 MpEeKpaIlieHus CBS3H.
Bo3moxxHO mpou3BoauTh 15-1 MUHYTHBIN U 24-X 4acCOBON KOHTPOJIb.

OTCHEXKUBAKOTCS OLINOKU:

— ES —(cexynna c ommbkamu) — KOTUYECTBO CEKYH/I, IO KpaifHel Mepe, ¢ OHON OIINOKOMA

WJIH OJHOM HCHUCIIPABHOCTBIO,

— SES — (cexynna ¢ 00ibIIAM KOJUYECTBOM OMIMOOK) — ATO CEKYH[a, B TEYCHUU KOTOPOU

OIINOKH MMPEBLIIAOT onpeneneHHHﬁ mopor, ujin B TCUHCHUU KOTOpOﬁ MTOSIBUTCS XOTSI OBI

OZlHa HCHUCIIPABHOCTb,

— UAS — (HeocTymHbIe CeKYH/IbI) — KOJTHYECTBO HEIOCTYITHBIX CEKYH];

— BBE — (610K ¢ ¢poHOBBIMM OLIMOKaMuU) — OCTaBIIEECs KOJIUYECTBO OLIMOOUYHBIX OJIOKOB,

nckirrouasa SES.

Kaxmoii ommboke BBE,ES,SES u UAS ycraHOBJIEH JTOMYCTUMBINA MOPOT U KOTAa 3TOT

nopor MmNpeBBINICH, IMMPOUCXOAUT PETrUCTpalUd JAHHOI'O (I)aKTa B JKYpHaJIC PpCrucTpanuu

COOOIIEHUT.

I[J'ISI MNpOBCACHUA TCCTHPOBAHUSA KOHTPOJIBHBIX TOUYCK HCOGXO,I[I/IMO BOWTH B MEHIO

«Performance» u BeIOpaTh HEOOXOIUMYIO TOUKY U3 TIPEICTABICHHBIX
(VC12Near, VC12Far, VC4Near, VC4Far, MSTNear, MSTFar, RSTNear).

3 O6opymoBaHue pabovyero Mecra

Yuebnas maructpains SDH (STM-1)
[TepcoHanbHBIN KOMITBIOTED
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4 KoHTpOIIbHBIC BOIPOCHI:

1. ITpyHUIMNBI MYIBTUILIEKCUPOBAaHUS Ha ceTsix SDH?

2. Ha3znauenwue, coctaB u 001acTh MpuMeHEHUs1 MyibTuiiekcopa MIIIT-155K.
3. [lox kakol oIeparoHHON cUCTEMOI paboTaeT MPorpaMMHOE OOecIIeueHUE
Mmyabtuiiekcopa MIII-155K.

4. [leproJUYHOCTH MPOBEPOK TEXHUYECKOTO COCTOSHUS MYJIbTUILIEKCOpa?

5. Ilepeuenn n3zmepsieMbIx napaMeTpoB?

6. [Tops 0K OLIEHKH TEXHUYECKOTO COCTOSIHUS?

7. Curnanuzanus o0 yXyAILICHHH BEPHOCTU NIepeIadH.

8. IlepeyeHb KOHTPOJIBHO-MIPOPHUIAKTUYECKUX PAOOT U U3MEPEHUH.

5 Coneprxanue u 0OpMIICHHE OTYETa

OTuer H0KEH CONepKaTh:
1.Ha3Banue, nens mabopatopHOit paboOTHI.
2 Kparkue TeopeTHuecKe CBeICHHUS.
3.Pe3ynbTathl BHINOJHEHUS 3aaHU.
4.BwIBOIBI TIO paboTe.

Otuer oopmitsieTcs B TETpaau Mo J1a00paToOpHOMY IPAKTHKYMY.

48



