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1 Opranuszanus 1 npoBeaeHNe 1a00paTOPHBIX 3aHATUN

1.1 Lenu u 3a1aun 1a00paTOPHBIX 3aHATHHA

Llenbro 1a00paTOPHBIX 3aHATUHN SABIISAETCS:

— yriIyOJieHHE M 3aKpeIuIeHUe 3HaHUS TEOPETUYECKOrO Kypca MyTeM HMPaKTUYECKOTO M3Y4EHUS M3-
JO)KEHHBIX B JIEKIMM  3aKOHOB M  IIOJO)KEHMH B J1a0OpaTOpHBIX  YCIIOBMSX;
— IpUOOpETEeHNE HaBBIKOB B HAYYHOM 3KCIIEPUMEHTHUPOBAHUH, aHAJIN3E MOJYYEHHBIX Pe3yJIbTaTOB;
— MPAKTUYECKOE 03HAKOMJICHHE C MHOT'OKaHAJIbHBIM 000PY/I0BaHUEM M U3MEPUTEIILHON anmapary-
poii 1 MeTogamu paboThI HA HUX;

— (opMupoOBaHUE NMEPBUYHBIX HABBIKOB OPraHU3AINH, TUIAHUPOBAHHS U MPOBEICHHUS HAYYHBIX HC-
CJI€JOBAaHUH.

JlaGopatopubie 3aHATUA (JI3)— HMHTErpUpYIOT TEOPETUKO-METOI0JIOTUYECKUE 3HAHUS U
NPAaKTUYECKHE YMEHHS M HaBBIKA CTYJCHTOB B €IUHOM IIpoIecce IeSTeIbHOCTH Yy4eOHO-
uccnenoBaTensckoro xapakrepa. Ha JI3 onnoii u3 3¢ pekTuBHBIX (HopM pabOTHI SIBIISIETCSI COBMECT-
Has rpynmnosas padboTa.

3anaueit JI3 sBusercs opMupoBaHHE Yy BBITYCKHHKA CIIOCOOHOCTH, pellaTh CIEAYIOIINE Mpo-
(beccroHambHBIE 32/1a4H B COOTBETCTBUH C BUAAMHU POPECCUOHATBHON NESTETHHOCTH:
- CepBUCHO-IKCNIIYAMAUUOHHAA 0eAMENbHOCHb . OPTaHU3aAIM Pab0UnX MECT, UX TEXHUYECKOE
OCHAIIEHHE, pa3MEIIEHNE TEXHOIOIMUECKOT0 000py10BaHus; JOBEIeHHE NH(POKOMMYHHUKAIIUOH-
HBIX YCIIYT [0 IIOJIb30BaTEIIEH;
- IKCHEePUMEHMATIbHO-UCCIE008AMENbCKAA 0eAmeNbHOCHb: Hr3NYecKoe MOAEeTUpOoBaHnEe HHPO-
KOMMYHMKAIIMOHHBIX ITPOLIECCOB Ha Oa3e J1abopaTOPHBIX KOMIUIEKCOB U CTaHIapTHOI0 000py10Ba-
HUS;
- COCTaBJICHUE OTYETA 10 BBIIIOJHEHHOMY 33aHUIO.

B cootBercTBUM ¢ pabouelt nmporpammoii aucuurmuael MTC JI3 npeaxycMarpuBaroT BbI-
nosiHeHue 14-tu 1abopaTtopHbIX padoT, Kakaas U3 KOTOPBIX BKIIOYAET:

a) TOJTrOTOBKY K BBIIOJHEHHIO Ja00paTopHOM padOThl, HApaBJIEHHONW HAa U3y4YeHHe J1a0o-
PaTOpHOro CTEHJa WJIM COOTBETCTBYIOIIErO THUIIA 000PY/IOBAHUS U CBSI3aHHOTO ¢ HUMHU T€OpETHYe-
CKOTO MaTepHaa;

0) TPOBEACHUE CAMOCTOATEIBHO Ja0OPATOPHBIX pabOT CTPYKTYPHO M JIOTHYECKHU CBSI3aH-
HBIX APYT C IPYTOM;

B) HHIMBHMIYaIbHYIO OTYETHOCTH IO JIAOOPATOPHBIM paboTaM C MOATBEPKICHUEM JI0CTO-
BEPHOCTU TOJYYEHHBIX PE3yJbTaTOB, MOSACHEHHEM (HU3UUYECKOTO CMBICIA COCTABIISIOUINX TMPE-

CTaBJIICMbIX PE3YJIBTATOB U OTBETOM Ha 0a3oBEIE KOHTPOJIbHBIC BOITPOCHI.



r) popMHUpPOBaHKE OTIOPHOTO KOHCIIEKTA 10 JJa00OPaTOPHOMY MPAKTHKYMY.

JIaGopaTopHbIe 3aHATUS METOAMYECKH 00ECIeUnBaIOTCS TAOOPAaTOPHBIMU MaKeTaMH, Iia-
KaTaMH, CIIPaBOYHUKAMH, U3MEPUTEIBHBIMUA TPUOOPAMHU M MHCTPYKIMSIMU TIO UX UCIIOJIb30BaHUIO,
METOINYECKIMH PYKOBOJICTBAMH K JJa0OPATOPHBIM PadOTaM.

[To oxoHYaHHUIO TaOOPATOPHOTO MPAKTUKYMa Y KaKAOTO CTyAEHTa (OPMHUPYETCS ONOPHBIN
KOHCIIEKT, KOTOPBIH SIBIISICTCS OCHOBOM JUIS JAJIbHEHUIIIEr0 COBEPIIICHCTBOBAHUS HABBIKOB B 00JaCcTH

IIPUHLUIIOB ITIOCTPOEHUS U YCTPOMCTBA CUCTEM U CPEACTB TEJIEKOMMYHHUKAIUH.

1.2 O6mwme nmpaBuiia paboOTHI B JIAOOPATOPUHU

[Tpu paboTte B 1abOpaTOpUu CTYACHTHI JOJKHBI:

1. Ctporo cobmogaTh yCTaHOBJICHHBIE MpaBUia BHYTPEHHETO PaclopsaKa U TEXHUKU O€30MacHoO-

CTH.

1. HeykoCHHTEIHHO BBHIOJIHATH TPEOOBAHUS HHKEHEPHO-TEXHIMUECKOTO COCTaBa JIAO0paTOpHH.

2. Hawano moObpIXx BHIOB pPa0OT HAYMHATH C MpHEMa HMCXOJHOTO COCTOSHHS KOMILIEKCA
TEXHHUYECKHX CpeICTB Ha pabdoyeM MeCcTe U 3aKaH4YMBaTh MPUBEICHUEM KOMIUIEKCA
TEXHUYECKHUX CPEJCTB B HCXOJIHOE COCTOSIHUE.

3. Tlpu BeIMOTHEHWH JIAOOPATOPHBIX PadOT CTPOro COOMIOATh CIEAYIONIME TpaBmia pPabOThl C
000pyIOBaHUEM, MAKETAMH U M3MEPUTEILHBIMU IIPUOOPaAMU:

a) JI0 TIOJIa4M HaMpsDKEHUS MUTaHUS Ha pabodyee MECTO BCE YCTPOMCTBA JIOJKHBI HAXO0-
JTUTCS] B ICXOTHOM COCTOSIHHH.

0) T™pHU BKIIOYEHHH B CXEMY U3MEPEHHM MprUOOpa MOCTOSTHHOTO TOKa HEOOXOUMO CIEAUTh
32 TIOJISIPHOCTHIO BKITIOUCHUS;

B) Bce JeiicTBUA C OOOpYIOBAaHHWEM BBINOJHATE B COOTBETCTBUU C METOJUYECKUMHU
yKa3aHUsIMU Ha JJabOopaTOpHYIO padoTy.

[Tpu M3y4eHUH MHCTPYKIUU MO 3KCIUTyaTalluu 000pyAOBaHUsS HEOOXOAUMO oOpaliaTh 0co-
00oe BHUMaHHE Ha YKa3aHUs 110 MepaM 0€301TacHOCTH.

Henb3s nmonb3oBaThest HeMCpaBHBIME prOopaMu. O m000i HEMCIPABHOCTH JTOKIIAAbIBATH
MIPEIo1aBaTeNo WK MepCoHay J1abopaToOpHH.

[Tpu pemeHnn SKCIEPUMEHTANBHBIX 33]]a4 MOTYT BO3HHUKHYTh HETIOHSTHBIC SIBIICHUS H3-3a
HEHCIIPAaBHOCTH OJIOKOB J1a0OpPaTOpPHOW YCTAaHOBKH, NpUOOpa, HENPaBWIBHOW KOMMYTAIlUU
AJIEMEHTOB TIPHU COCTABJICHUU U3MEPHUTEILHOTO KaHala WU HeMPaBUIBHBIX JICUCTBUN omepaTopa. B
TaKUX CIy4asX HEOOXOAMMO MPEKPATUTh padOTy W BBICHUTH MPUYMHY, a B TPYAHBIX CIydasx —

o0paTuThcs K MpEenoaBaTeliio, HHKEHepy J1a00paTopun WM TEXHUKY-UHCTPYKTOPY.



Kareropuuecku 3ampemiaercsi BBITACKUBATh OJIOKW U3 CTOWKH, pa3OupaTh NPUOOPHI WU
YCTPaHSTh HEUCIIPABHOCTH CaMKM!

Pemaemblie B mabopatopuu 3aa4u YIIpaBICHUS U KOHTPOJISI KAHAJIOB CBS3H SIBISIOTCS yueo-
HbIMU. OHH TIPOBOJISITCS B CTPOTOM COOTBETCTBHH C TPEOOBAHHSIMH MHCTPYKIIUH MO SKCILTyaTalluu
Y TIOJITOTABIIMBAIOT 00y9YaeMbIX K KBAUTU(HUIIMPOBAHHOMY PEIICHUIO SKCIUTYaTalldOHHBIX U U3MEPH-
TEJNBHBIX 337]a4 B MPOIecce OOCTYyKUBaHUS 000PYIOBAHUS TEICKOMMYHUKAIIMOHHBIX CUCTEM U Ce-

TEH.

1.3 TToaroToBKa K BBIMOJIHEHUIO JJAOOPATOPHBIX padoT

O6bem kaxaoi JmabopaTOpHON pabOTHl MOXKHO YCIEIIHO BBHINOJHUTH B OTBEJCHHOE y4eO-
HOE BpeMsl TOJIbKO MPH YCIOBHUH TIIATEIBHOMN MpeIBapUTEIbHOM MOATOTOBKH, B MPOIlecce KOTOPOit
CTYICHTBI JOJKHBIL:

a) TOBTOPUTH TEOPETUUECKUN MaTepUall, OTHOCSIIUICS K paboTe, MOJb3YsACh KOHCIIEKTOM
JIEKIIUM U YKa3aHHOM JINTEpaTypoi;

0) XOpOWIO YSICHUTH 1€ paboThl, IPOrpaMMy padOoThl, BUJIbI pelIaeMbIX U3MEPHUTEIbHBIX
3a/1a4, uX (PU3NYECKHUI CMBICI, TOPSAO0K BBITOTHEHUS pabOThI;

B) PpaccMOTPETh CXEMY JJIEKTPUYECKYIO CTPYKTYpPHYIO J1aDOpaTOPHOM YCTaHOBKH, BBISIC-
HUTb TUIIBI CPEJICTB U3MEPEHUHN, KOTOPbIE MOTYT UCIIOJIb30BATHCS JIJIsl IKCIIEPUMEHTAIBHOTO UCCIIe-
JIOBaHUS;

I) M3YYUTh TEXHUYECKHE BO3MOXHOCTH JIaOOpPATOPHOW YCTAaHOBKM M MakeTa, OpraHbl
yIpaBlIeHUs, UHANKAUK U TMOJKIIIOUEHUS CPEICTB M3MEPEHUN, UX UCXOJHOE COCTOSHUE Mepen
MPOBEACHUEM M3MEpEHUH, paboTy ¢ mpudopaMu U 00BEKTaMU U3MEPEHHN MPU MPOBEICHUH HU3MeE-
PEHMI, METOIUKY CHATHS OTCUETHBIX 3HAUEHUH MMOKa3aHUM CPEeCTB U3MEPEHUIA;

J) TOATOTOBHUTH B pabouell TeTpaau mo JabopaTOpHOMY HPAKTUKYMY (hOpMan30BaHHbBIE
JaHHbIE ¥ TaOJIMIIBI U3MEPEHUN, B COOTBETCTBUH C YCTaHOBJIEHHBIMU (pOpMaMHU.

[To pe3ynbraraM MOArOTOBKM CTYAEHTHI MOJYYarOT AOMYCK Ha MPOBEACHHUE JaO0OPaTOPHBIX

pabor.

1.4. Tlopsimok BBITIOTHEHHMS JTAOOPATOPHBIX PabOT

JlaGopaTopHble paOOThI BHIOIHSIOTCA C COOMIOIEHUEM CIIEIYIONNX TPeOOBaHUI:
1. Ha oxnHom pabGouem MecTe JOMycKaroTcsi K paboTe cMeHa B cocTaBe 2-3 CTYACHTOB.
OnvH U3 CTYACHTOB SIBIISIeTCS cTapmuM. Kaxkaplil 4ieH cMeHBI JOJDKEH BECTH pabouyro TeTpajb 110

T1a00paTOPHBIM 3aHSITHSIM.



2. Pa0oTbl BBIMONHAIOTCS TO TpauKy, COCTaBICHHOMY Ha BECh NEPUO M3YUEHHSI AUCIIH-
IUIMHBI, CTYACHTBI 3apaHCC 3HAKOMATCA C 9TUM I‘pa(pI/IKOM H C MOCICAOBATCIBbHOCTHIO BBIIIOJITHCHUA
pabor.

3. K kaxnoii pabote nmpuiaraercsi METOAMYECKOE PYKOBOJCTBO K JIaOOpaTOpHOI paborte.
PaGoTbl mocTpoeHsl MO MPUHLHKITY MOBBIIIECHUS CIOKHOCTH M KaxJaas Iocieayromias pabora uc-
MOJIB3YET B OMPENIEICHHOM 00beMe Pe3ybTaThl MPEAbIAYIIEH, YTO JeTaeT HEBO3MOMHBIM BBINOJ-
HEHUE TMOCIeYIoNIel paboThl O€3 BBIMOJIHEHUS TPEIbITYyIICH.

4. Tllepen HauanoMm pabOThl HEOOXOIMMO MPOBEPUTH HUCXOJHOE COCTOSHHUE 000OpYIOBaHUS
Y TOTOBHOCThH pabo4yero MecTa K MPOBEIECHUIO0 pabOThl U COOOIIUTH MPENOoIaBaTe0 O TOTOBHOCTH
WJIA HETOTOBHOCTH K ITPOBEACHUIO PAOOTHI.

5. Pemenne OKCIICPUMCHTAJIBHBIX 3aJa4 HAYMHACTCA C KOMMYTAallUHU CXCMbI COCHHHGHHﬁ,
B IIpoliecce KOTOPOU OCYIIECTBISETCS HEOOXOAMMOE COSTUHEHUE 00bEeKTa U3MEPEHHUs C U3MEpH-
TeJIbHBIMU TPUOOpPAMU, KOMMYTALIMIO CXEMbl COCTUHEHHI pacueT BBINOJIHAET CaMOCTOSITENBHO.
[Tpu 3TOM 0cO00 TIIATETFHO KOHTPOJIMPYETCS MOJIIPHOCTH MOJAKIIOYCHUSI HICTOYHUKOB MMUTAHUS U
HU3MCPUTECIIbHBIX HpI/I60p0B. HpaBI/IJII)HOCTI) COCAMHCHUA 3JICMCHTOB CXEMBI U IIOJKJIIIOUCHUA U3MEC-
PUTENBHBIX MPUOOPOB MPOBEPSIIOT TEXHHUK WJIM MPENoAaBaTelb M0 BKIIOYCHHS CXEMbl U HU3MEPH-
TEJIbHBIX MPUOOPOB B CETh MO HAMPSKEHHE.

CryneHThl HE UMEIOT IIpaBa INPUCTYNATh K BHIIOJHEHUIO Ja0OpaTopHOil paboThl 0e3
pa3pelieHus IpenojaBaTes.

6. JlaGoparopnas paboTa BBINONHSAETCS TMOJ HAONIOJACHHEM MpenojaBaTelis WU
nepcoHasa 1abopaTopuu.

7. H3mepurenbHbIe MPUOOPHI YCTAHABIMBAIOTCS HA paboveM CTOJIe C yIeTOM O0ecTieueHHS
CBOOO/IHOTO JI0CTyIa KO BCEM OpraHaM IMOJAKJIIOUEHUs, PETYJIUPOBKU U YIIPABJICHUS UMHU U B COOT-
BETCTBHHU C X pabOYUM MOJIOKEHUEM; UX HAJl0 pacnojaraTh Tak, 4ToObl ObLIO YAOOHO YMTATh IO-
Ka3aHus NpUOOPOB M UCKIIIOYUTH OIMOKM Mapajuiakca. [Ipubopsl, pacrosiokeHHbIe B J1abopaTop-
HOW CTOWKE BBIHUMATh 3alPEIIAeTCs.

10. Tlocne BBITOJIHEHUS 3a/IaHUs paboUuee MECTO TPUBOIUTCS B HCXOTHOE COCTOSIHHUE.

1.5. ITopsimok opopmieHus oTyera

OTtyer 0 mpoAeNIaHHOW JTAOOPATOPHOW paboTe COCTABISAETCS KaXIAbIM CTYJEHTOM B
COOTBETCTBUM C yKa3aHHbIMH (popMamMu B TETpagul MO JIaDOpaTOPHOMY MPAKTUKYMY IO CXEMe
"TeTpagp B TeTpadu', KOTOpas JOJDKHA BBIMIOJNHATH POJIb OIMOPHOTO KOHCIEKTa B 0Oasuce
HerepI—;IBHOI\/’I MMOATOTOBKH U IPU PCHICHUHW KOHKPCTHBIX yqe6HBIX 1 HAYYHO-UCCJIICA0BATCIIBCKUX

3aaa4 U3Y4YCHUSA W U3MCPUTCIIBHOTO KOHTPOJIA almaparypbl TCICKOMMYHHUKAIIMOHHBIX CHUCTEM M
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ceTelt B mporiecce ooyuenus B BY 3e.

Otuer no/mKeH coAepkKaTh TUTYJIBHBIN JIMCT (CTpaHua 1 TeTpaau JaHHOTO 3aHATUSA), JIUCTHI
peIIeHHsI TOCTABICHHBIX 33/1a4 U 3aKIIOYUTEIbHBINA JIUCT OTYETHOCTH.

TutynpHBIN IMCT pacnosiaraeTcs Ha MPaBod CTpaHMIIE TeTPAAU 10 JIAOOPATOPHOMY MPaKTH-
KyMY, 3aKJIIOUUTENbHBIN — Ha JIEBOM cTpaHule. Mexy HUMU Ha ABOMHOM pa3BOpPOTE TETPAAM pac-
MIOJIATAOTCs JIUCTHI PEIICHUS TOCTABJICHHBIX 33/1a4.

TUTYJIBHBIN JIUCT TOJKEH COLECPIKATD:

1. Tunm u HOMep pabOTBl B COOTBETCTBUU C IpadMKOM IPOXOXKAEHUS J1aOOPaTOPHOIO
IIPAKTUKYMa;

2. HAMMEHOBAHHWE, LIeJb U IPOTrpaMMy paboThI;

3. obopynoBaHue pabo4ero Mecra;

4. wuHopManMoHHBIH 0a3UC pabOTHI.

dopmann3oBaHHbIe (OPMBI JINCTOB BKIIOYEHBI B COCTAB METOAUYECKOI0 IIOCOOHSL.

Jis omydeHusl OTYETHOCTH CTYIEHT JOJDKEH MPEJICTaBUTh OTYET, MOATBEPAUTH JOCTOBEP-
HOCTH TIOJIyYE€HHBIX Pe3yJbTaTOB, MOSACHUTH (DU3MUYECKHIA CMBICII COCTABIISIONINX PEACTABISIEMBIX

PE3YJIbTATOB U OTBECTUTH HAa KOHTPOJIbHBIC BOIIPOCHI.

1.6. Yka3auusd 1o TeXHUKe 0€301acCHOCTHA

IIpu BbInOTHeHHH JIA00PATOPHBIX PadoT Heo0X0AMMO CO0JIAATH CcJeaylolme
NMPaBUJIa TEXHUKH 0€30MaCHOCTH.

1. Tlpucrynas k pabote, cieyeT 03HaKOMHUTbCS C UICTOUHUKAMU IUTaHUS pabovyero Mecra,
croco0amMM X BKJIFOUEHMS, IKCIUTyaTallui U BBIKIIOUYEHUS.

2. Ompenenuth MecTa MOJKIIOUEHHs JaOOPAaTOPHOrO OOOPYAOBAaHUS M U3MEPUTENBHBIX
MpUOOPOB, YOSAUTHCS B LIETOCTHOCTU PO3ETOK, BUJIOK U IIIHYPOB IMUTAHHUS.

3. IlpoBepuTh HanMMuKMe y HUCIOIB3YEMOTO OOOPYIOBAaHUS M W3MEPUTEIBHBIX NMPUOOPOB
3aLIUTHOTO 3a3eMJICHHUS.

4. Tlepen mpoBeaeHUEM U3MEpPEHHH yOeAUTHCS B LIETOCTHOCTH M30JISIMU COSMHUTEIbHBIX
MIPOBOJIHUKOB W U3MEPUTEITLHBIX KaOeeu.

5. Pabory Ha 00opynoBaHUU MPOBOJUTH CTPOTO B COOTBETCTBUHU C IMPEAYCMOTPEHHBIM
3aJjaHueM, 0co00oe BHUMaHME, YAENss NPaBUIbHOMY IMOAKIIOYEHHIO CHUTHAJIBHBIX M KOPITYCHBIX
HITEKEPOB K 00BEKTaM U3MEPEHUI U mpudopam.

6. 3ampermaercss mpUKacaThCs PyKaMH K 3aKAMaM, HaXOISAIIMMCS IO/ HAaIPsDKEHHEM;
HAJIMYHE HAMPSDKEHHS Ha 32KMMaxX dJIEMEHTOB CXEMBI CIIEyeT MPOBEPATH TOIBKO U3MEPUTEIEHBIM

puOOpOM.



7. 3ampemraercsi OCTaBJIATh 03 HAOIIOJEHUST 00OpPYAOBAHHE M U3MEPUTEIbHBIC TPUOOPHI,
MOAKIIFOYCHHBIC K UCTOYHUKY IMUTAIOMICTO HAIIPSKCHUA.
8. Bce n3MeHeHHs B KOMIUICKTAIIMM O0OPYIOBaHUS, @ TAKXKE yCTPAaHCHHE HEHCIIPABHOCTEH
MIPOU3BOIUTCS TOJIBKO MOCIIE€ OTKJIIOUEHHUSI UCTOYHUKOB MMUTAHUS.
Byabre ocTopoxkHbl pu padore ¢ BbICOKUM HamnpsikeHuem! CoOurogaiite mpa-

BHJIA TEXHHUKH 0€30IaCHOCTH!



JlabGopaTtopHnas padorta Ne 1
«Ikcemayaramnus odopyrosanusa ACII B 12-3»
ens paboTHI:

1. U3yunth Ha3HaueHUs!, 00JIACTH MPUMEHEHHUS 1 OCHOBHBIX XapaKTEPUCTHK aHAIOTOBOM
MCII B-12-3.

2. CocTaBUThH CXEMBbI YIUIOTHEHUS TeJIe(OHHBIX CUTHAJIOB BTOPUYHOTO YPOBHSI.

3. CocraButh Maructpains ananororoit MCII B-12-3.

4. CocTaBUTh TPAKTHI MPOXOXKACHUS CUTHAJIOB 110 MarucTpainu anaiorooit MCII

B-12-3.

5. Pa3pabotaTh anroputm ympasieHus U KOHTpoJist ooopynoBanus MCII B-12-3 u
WU3MEPUTh MapaMeTPhl CHTHAJIOB U TPAKTOB.

Kpartkue TeopeTndyeckue CBe1eHUS
1 O6mas xapakrepucTuka

Amnmapatypa B-12-3 npenna3znadeHa Juis yIUIOTHEHUs 1BeHaauaThio BU tenedonnpMu Ka-
HaJlaMH MEIHBIX U OMMETaJUIMYECKUX IIeNe MarucTpaabHbIX, MEKOOIACTHBIX U BHYTPHUOOIACTHBIX
BO3YLIHBIX JIMHUN CBS3HU.

Cucrema B-12-3 peanusyeT JIBYXIIPOBOJHYIO JABYXIOJOCHYIO CXEMY OpPTaHU3AIMU CBS3U.
[Ipu sTom mnepenauya ot okoneunoro nynkra A (OII-A) k oxoneunomy myHkty b (OIl-B) ocy-
IIECTBIISIETCS B AnMana3oHe 4acToT 92-143 k' (6epxrnee nanpasnenue ces3u) nepenaya OT OKOHEY-
Horo nyHkta b (OII-b) k okoneunomy nyHkty A (OII-A) ocymiecTBisiercs B Auana3oHe 4acToT 36-

84 xI'ny (Huorcnee nanpasnenue cea3u). Takum 00pa3oM, JIMHEWHBIHA CIEKTP CHCTEMBI B-12-3
3aHUMAaeT Auana3oH 4actoT 36-143 kI'm.
[Tonoca 3¢ pexTrBHO-TIEpEIaBAEMBIX YaCTOT TeJIC(OHHBIX KaHAJIOB ot 0,3-3,4 x['m.

HomuHaneHbIE M13MEpUTEIBHBIE YPOBHU MOIIIHOCTH:
1. B KaHaaX MHAUBUAYAIBHOTO 000PYIOBAHNUS PABHBI:

1.1. Ha BXOJie IBYXITPOBOAHOM YacTH KaHaja -3,5 n1b/-0,4Hn
Ha BBIXO/JIE ABYXIIPOBOJHON YacTH KaHaja -3,5 n1b/-0,4Hn
1.2. Ha BXOJIe YETHIPEXTPOBOAHOM YACTH KaHAaJIa -13 nb/-1,5Hn
Ha BBIXOJIE YETHIPEXIIPOBOJHOM YaCTH KaHasa +4,3 n1b/+0,5Hm;
2. HOMUHAJIbHBIE U3MEPUTEIHHBIE YPOBHH MOIIHOCTH:
Ha BXOJI€ TPYNIIOBOrO TPaKTa -39 nb/-4,5Hm;
Ha BBIX0JI€ TPYIIIOBOTO TPAKTa -5,2 nb/-0,6Hm;
3. ypOBeHb mepeaayu A KaxA0ro KaHama:
Ha BBIX0/IC OKOHEYHBIX U MPOMEKYTOUHBIX CTAHIIUN +17,4nb/+2Hm;
Ha BBIXOJE B JTUHUIO -2,6nb/-0,3Hi;
4.ypoBeHb MOIIHOCTU KOHTPOJIbHOU yacToThl KU 84,14 k1’11
Ha BBIXOAE B JIMHUIO 7,81b/-0,9Hm;
5.MakcuMasbHasl YCHJIUTENIbHAs CIOCOOHOCTD:
Ha yactore =36 kI'1g -24,4nb/-2,8Hm;
Ha yactore f=84 kI -50,51b/-5,8Hm;
Ha yactore =92 kI'1g -51,4n1b/-5,9H;
Ha yactore f=143 k' -74n1b/-8,5Hm;

6.1IpeiesIbl aBTOMAaTUUYECKOM perynupoBku ycuineHus (APY) Ha
MAaKCHUMaJIbHO-TIEPEAABAEMOM YaCTOTE:
B HIDKHEW TpyIIie 4acToT 43,5n1b/5,0Hm;
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B BEpPXHEH T'PYIIIE 4acTOT 53nb/6,1Hm;
7. npenensl APY HakiIoHa 4acTOTHOM XapaKTEPUCTUKH YCUIICHUS:

B HIDKHEH TpyTIe 4acToT 0-261b/0-3,0Hm;
B BEpXHEH IpyImIe 4acToT 0-22,61b/0-2,6H;
8. HOMHHAJIbHAS BEJIMYUHA BXOJHOI'O CONPOTUBIICHUS KaHAIOB
CO CTOPOHBI 2-MPOBOJAHOTO U 4-TIPOBOTHOTO OKOHYAHHI 6000Mm;
9. HOMHMHAaTFHAS BEJIMYUHA BXOAHOTO U BBIXOJIHOTO COIPOTUBIICHUIA
rpyNnoBOM YacTH paBHA 1500m;

10. B annaparype npe1ycMOTpeHa aBToMaTHYeCKasl peryiupoBka ypoBHs (APY) Ha BbIxone

TpaKTa NEepBUYHON 12-TH KaHAJIBHOM IPYIIIBI 110 TOKY KOHTPOJIbHOM 4acToThl 84,14 kI 1.

11. AnmapaTypa BBIIIOJIHEHA TTOTHOCTHIO Ha OUIOISPHBIX TPAH3UCTOPAX.

12. OxoHeuyHbIe CTAHIMH alapaTypbl pa3MeIlaTcs B mKkadax pasMepom

2600x600x225 MM U paccuMTaHbl Ha IBE CUCTEMBI.

Bec crannuu 250xr;

B nuHelHOM TpakTe CHCTeMbI MPEeIyCMOTPEHbI OOCIYKHBAa€Mble YCUIIUTEIbHbBIC MYHKTHI
(OVII), paccrostHue MeEXxIy KOTOpbIMH cocTaBisieT 54 kM. [lpu HEOMarompusaTHBIX YCIOBUSIX
MpeyCMaTPUBACTCSl BKIIOYEHHE JIMCTAHIIMOHHO THMTAEMBIX BCIIOMOTATENbHBIX YCHUIUTEIbHBIX
craniuit (BYC).

KomneHcanusi u3aMeHeHusl 3aTyXaHUs JIMHUU CBA3M MPOU3BOIUTCS C MOMOIIBIO CHUCTEMBI
APY nuHeHHOrO TpakTa 1mo Tokam KOHTpoibHbIX dacToT 40, 80 k[’ B HanpaBnenun b k A u — 92,
143 xI'u B HanpaByiennu A x b.

JluneiHbIi TpakT nepenaun anmnaparypsl B-12-3 npencrasien Ha pucynkel.l.

nuama3od 4actoT oT A k b 92-143kx[ 1

\ 4

OIL-A Iuarna3oH 4acTtoT oT b x A 36-84kI'g OI1-B

Pucynok 1.1 - JIuneitHslil TpakT nepenauu anmnaparypst B-12-3

B cocTaB OKOHEYHBIX TYHKTOB BXOJIHT:
- okoHeuHble ctaniuu OA u Ob;
- TUHEHBIE COTJIACYIOIIee YCTPOMCTRA.
Oxoneunsie ctaniinu OA n Ob BKII0UarOT B ceOs:
- IpueMo-Tiepeaaroiiee 000pyI0BaHKE;
- 00111€ CTOEYHOE 000PYIOBAHUE;
- TeHepaTOpHOE 000PYIOBaHMUE.
Y BBITIOJTHEHBI B BUJIE CTOCK IPEACTABICHHBIX HA pUCYHKax 3 u 4

2 [puHIMN rpymmoodpa3oBaHUs

B unnuBuayansHom obopynoBannn B-12-3 npumeHeHsI 2 CTyNeHH TPeoOpa3oBaHusI.

B nepBoii cTynenu ¢ nomouisio Hecymux 12, 16, 20 ki1 popMupyroTcs 4eTbipe CTaHIapTHBIE
TpeXKaHAJIbHBIC TP TPYIIBI, 3aHUMAroIIe moyiocy yactoT 12,3-23,4 k.

Kak cnenyer u3 pucynka 1.2, Ha nepBblii kaHai ¢ 3¢ deKTUBHO-TIEpe1aBaeMoi OJI0COH YacToT
0,3-3,4xI'm momaercs Hecymiass yacrora fi1=12xI'm u ¢ momormipio LC-kaHAIBHOTO MOJ0COBOTO
¢unbrpa (KIID-1) Bomensiercs BepxHsas 6okoBas mosnoca yactoT 12,3-15,4xI'11; Ha BTOpO# KaHal
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nmojaetcs Hecyias yacrora f1o=16kI'11 u ¢ momomsio LC-kanamsHOr0 moaocosoro ¢unsrpa (KI1D-
2) BBIIENSAETCS BEpXHsisi OOKoBast mosioca 9actoT 16,3-19,4x['11 1 Ha TpeTuid KaHaAI OJAETCs HeCy-
mras yacrora f13=20kI'11 u ¢ momompio LC-kanamsHOro mojocosoro ¢punsrpa (KI1D-3) Beigensercs
BepxHsisi OokoBas mojoca vactotr 20,3-23,4kl. Takum oOpazom, chopMUpPOBaH CIEKTP TpeXKa-
HaJLHOM TMpeJ TPYIIIbI, 3aHUMAaeT moJiocy dyactoT 12,3-23,4 kI’ (okpyrienno 12-24kI ).

A
f13=20x['1
3
3
A1:12: 1611
2 2 A
fi=12xl'q
1 —KII®-1 KIID-2 KIId-
1
3
_1 2 fgl'n
0,3 3,4 12,3 15,4 16,3 194 20,3 23,4

Pucynok 1.2 - ®opmupoBaHue CTaHAAPTHOHN TPeXKaHAILHOW PEATPYIIIIHI.

Bo BTOpOI#1 cTyNEeHN YeThIpe TpeXKaHAIbHbIE IPE]] IPYNIbl € OMOIIbI0 Hecyux 84,92,108 u
120 xI'y mepeHoCATCS B MOJIOCY YACTOT cTaHAapTHOM nepsuuHoi rpynmsl (I1IN) 60,6-107,7 k1.

Kak BugHO 13 pucynka 1.3, Ha MepByIO TpeXKaHAIBHYIO MpeN TPYITY, 3aHUMAOIIYI0 TI0JI0CY
gacTtoT 12,3-15,4x['11, nogaeTcs Hecymas BTOpoi crymnenu npeodpasoBanus f21=120kI11 1 monoco-
BbIM (punbTpoM mpen rpynnel (IIDIIpl'-1) Beinensercs HukHAS OOKoBas mojoca 4dacTtor 92,6-
107,7xI'u. Ha BTOpy!o mpen rpynmy nogaercs Hecymias f22=108k['11 1 moi0coBbIM GHIBTPOM Tpen
rpynnsl (IIOIpI'-2) Beinensercs HuxHSA O0KkoBas mosoca yactoT 84,6-91,7xI'u. Ha Tperbio npen
rpynmy nogaercs Hecymas f23=96xI11 u monocoBeM ¢unbTpom nipex rpynmst (I1PIpIl-3) Beigemns-
€TCsl HIDKHSIST OOKOBas 1oJioca 4yacToT 72,6-83,7k['11 1 Ha BTOPYIO Mpej rPyIIy MOoIaeTCs HeCyIas
f24=84xI'1 1 monocoBeM ¢uieTpoM nipex rpymisl (ITPIIpI-4) BeaenseTcs HUKHsS OOKOBas MOJIO-
ca gactotT 60,6-71,7xI 1.

JIOCTOMHCTBOM JIBYXCTYIEHYATOTO peoOpa30BaHus ABJISETCS YMEHBIICHNUE PAa3HOCTH KaHalb-
HbIX (GUIBTPOB ¢ 12 70 7, a Tak)ke YMEHbIIIEHHE YKclia GUIBTPOB B T€HEPATOPHOM O0OPYIOBAHUH.
HenocratkoMm siBIsieTcss HEKOTOPOE YBEIWYEHHE COOCTBEHHBIX IIYMOB amaparypsl 3a CYET yBEJH-
YEHUs CTYNEeHEH mpeoOpa3oBaHusl.

B rpynnoBom o6opynoBaHMM IPUMEHEHBI TAKXKE JBE CTYNEHU MpeoOpa3oBaHusl, KOTOPbIE M03-
BOJISIFOT YCTPAaHUThH BIUSHHUE MpeoOpa3yeMoil MOJ0Chl YacTOT Ha IOJI0CY YacTOT JUHEHHOro Crek-
Tpa, BCIEJCTBUE YETO MOXKHO HanOoJjee JIETKO MOJYYUTh 4 BapuaHTa JIMHEHHOIO CIEKTpa ammapa-
Typbl. B nepBoii cTynenu npeodpa3oBaHus ¢ nmomouibio Hecymeil 324kl 11 ocymiecTBisercs nepe-
HOC 1oJockl yactoT cranaaptHoi I1I" B monocy wactor 384-432kI'. Bo 2 cTynenu ocymecTBisieT-
csi (hopMUpOBaHHE JIMHEHHOTO CTeKTpa anmapaTtypsl B-12-3 ¢ ucnonb3oBanuem Hecymux 468,348,
290,292,525 u 52710,
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I I 120kl 4
1 5 3
I 4 5 6 A
108k
A
7 8 9 96kI'1

"I

) ) ) A
Y 10 11 12 84xI'n

) ) ) ’ ’ ’ ’ f k[
12k 24kl >

60kI 11 108kI'11

Pucynok 1.3 - ®opmupoBanue CTaHIAPTHON TMEPBHYHON TPYIIIBI

[Ipunnun xanano nocrpoenusd. [locTpoum TpakT npuema u TpakT Nepefadu Ha npumepe 1-oro

KaHaua.
B nanpasnenun A-b
Pum ATC MTC On-A(na OA) TPaKT Nepeaadu
DAH VLIV B8 | nel| Mo orn | Ye.| ro AYC| nmk- | k- | ¢y | TR
i ol 1/1 | mep. | mep| mep. 88A | 33
T'MH I'mar ITH
12 120 2/4
12 3
OIl-b(una OBb) TPaKT mpuemMa MTC ATC Pm
¢y | k- IK-| py | rm Ve.| d3k| nrom | M acl| s | I\/| |\/| | Al -
33 88B| 2 | mep. | mp. npl | 1/1 ofl i
|% rar ITH T'UH
1 120 2/4 12
12
r3

Pucynok 1.4 - Tpaxt nepeaauu B HanpasiaeHUH A-b
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B Hampasnenun b-A

Pur ATC MTC On-b(na Ob) TPaKT Iepeaadn
AJl . JMHUA
O H\VARAVAR acl| mp nrn | Ye.| o ayc| AK- | K- | Cy |
i oA 1/1 | nep. | mep| mep. 886 | 33 | []
TUH rar ITH
12 120 2/4
12 3
OIl-A(na OA) TPaKT IpUeEMa MTC ATC Pm
¢y | K- IK-| py | rm VYe.| ¢3k| nro | Mz acl| B8 | I\/| |\V/|| AJl =
33 88A 2 | mep. | mp. npl | 1/1 oll W
py I'Iar ITH T'MH
1 120 2/4 12
12

I3

Pucynok 1.5 - TpakT nepenauu B HanpaBieHuu b-A

Oo6opynoBanue paGouero Mmecra

1.
BBongl
2. 3. 4,
TIIAI1-1 ITITAIT-2 cy
5 6. 7.
JIYC CT.O ITP 24/30
8. 9. 10. 11.

I'TI mepA. JIK-88A JIK-33 I'TB

12. 13. 14, 15. 16. 17. 18. 19. 20.
PV2- YCunep | III'TI- M| M| M/l M| M| Ml
36-84 | 60-108 | mep

21. 22. 23. 24, 25. 26. 27. 28. 29.
PV1- ®3Knp | [MI'Tnp | AC JC JC JC JC JC
36-84 | 84,14 2-4

30. 31. 32. 33. 34. 35. 36. 37. 38.
[Mnp | YCnp I'Mop | MII M| M/l M| M/ Ml
A 60-108 | 1-3

39. 40. 41. 42. 43. 44, 45, 46. 47,
APY APY- | APY-| VKY- | ITH-2 I'TH-2/4 I'K-A I'TIH I'MH
84,14 | II H 36-84

48. O61e cToeunas maHelb
49, 50.
I'THK I3

Pucynok 1.6 - Oxoneunas cranmus OA



1.bnok BBoOA.

2,3. TITIJIT - brioku mpeoOpa3oBaHus Mepenadn JUCTAHIIHOHHOTO MUTAHUSI.
4. CY - b0k cornacoBbIBalOIIEro yCTPONUCTBA.

5. JIYC - biok JIMHEHHOTO YCUJICHUS.

6. CT.O - biok crabunuzaTopa HanpsKEHUs] OKOHEYHOMN CTaHILIMU.
7. I1P-24/30 - biok nmpeobpa3oBaresisi.

8. I'TInep.A - binok mpeoOpa3oBaHus TPYNIIOBOM MEpEIadH.

9,10. bioku ¢punsTpos K88, JIK-33.

11. I'TB - biok reHepaTopa TOHAILHOTO BbI30BA.

12,21. PY - bnoku perynsitopa yCUJICHHS.

13. YCnep.60 -108- bnok ycunurens nepeaadu.

14. [II'TInep. - binok nmpex rpymmnoBoro npeoOpazoBaresis nepeaadn.
15-20,33-38. M/I-brnoku MOIyasTOPOB.

22. ®3K - biok 3arpakaimux KBapiueBbiX (GUILTPOB.

23,32. III'Tmp.- brnoku npex rpynmnoBoro npeodpa3oBaress npruemMa.
24-29. J1C - bnoku nuddepeHnaabHbIX CHCTEM.

30. I'Tlmp.A - biok nipeoGpa3oBanusi FPYHIIOBOTO MIpHEMA.

31. YCup. - biiok ycunutens npuema.

39-41. APY - Biioku aBTOMaTu4ecKOi peryJmpoBKH YCUIICHUS.

42. YKY - biok ycuneHus 4acTOTHl.

43-44.TTH - brioku reHepaTOpOB TPYNIIOBBIX HECYIIUX YacTOT.

45. T'’K-A - brnok reneparopa o00py10BaHUsI KOHTPOJIbHBIX YacTOT.
46. I'TIH - biok renepaTopoB Mpej rpynnoBbIX HECYIIUX YaCTOT.
47. 'H - bnok reHepaTopoB MHIMBH1yaIbHBIX HECYIIUX YACTOT.
48. O0u1e cToeyHas MMaHeb.

49. ITHK - bnok renepaTopa rpynioBoil HECYIIE U KOHTPOJIbHBIX YaCTOT.
50. I'3 - brok 3anaroiero reHeparopa.

1.
Bsoapbl
2. 3. 4.
nnan-1 IITIII1-2 cy
5 6. 7.
JIYC CT.O ITP 24/30
8. 9. 10. 11.
I'TT nep.b JIK-88b JIK-33 I'TB
12. 13. 14. 15. 16. 17. 18. 19. 20.
PY2- VYCnep | II'Mmep | M | M I MM M I M1 MJT I
92-143 | 60-108
21. 22. 23. 24, 25. 26. 217. 28. 29.
PVY1- O3Knp | [IT'Mmp | AC JC JC JC JC JC
92-143 | 84,14 2-4
30. 31. 32. 33. 34. 35. 36. 37. 38.
I[Mnp | YCup [ITmp | M | M/ I MM M I M I M/ I
b 60-108 | 1-3
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39. 40. 41. 42. 43. 44, 45, 46. 47,
APY APY- | APY-H | YKY- | ITH-2 I'TH-2/4 I'K-b I'TTH I'H
84,14 | 1II 92-143
48,
OO6111e cToeuHas NaHelb
49, 50.
ITHK I'3
Pucynox 1.7 - Oxoneunas cranunus Ob
Briioku ananmornyusr Oj1okam cranmun OA.
I1IBY cr-1  APY cr-ll CUTI'H. HEIIEPMETP
JIuH. pasr. 2np. BbI3 N3m. K4 cT.l cr-1l | Usm.myc  u3m.Hamp

CT.

np. Tep.

O O O d

BbI3. 411p. BBI3
pasp
4up. 2 np.

K JI

ClI

OO

KOJIOJIKa
MUKpoOTenedo
HHOWU

TpyOKH

|

oooo
oooo
oooo

biokup  G10KHp

.

Ho

——

Hn

HakJ. miock 84,14

IINIOCK

O

=

+APY 84,14

OJI0KUp

O

- PY4dH.Apy

oMo
O e O
O ©

aB.CT

Harp O

ITIOHMIXXK

K‘{O

TIepe/I.JIUH.

O

O

aBT TEPM
O O

IIUT.TO

O

BBIKJI.3B.

O
O

Hn

H3m.Hanp.

N3m.Hec

D

.

D C

Iur.

O

O
O

Pucynok 1.8 — O0G1ie croeuHasi maHelnb

bioku o61ue CTOCYHOM ITaHeIHn

1. IIBY - neperoBopHO-BbI3bIBHBIE YCTPONCTBA.

2. APY- aBTomaTnueckas peryJupoBKa YCUIICHHUS.
3. CUT'H. — curnanusanus.
4. Usmeputens ypoHst (HEIIEPMETP)
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3amanue

1. N3yunTh Ha3HaUYeHHE, 00JIACTH MPUMEHEHHS M OCHOBHBIX XapakTepucTHK aHajgoroBoit MCII

B-12-3.

2.CocTaBUTh CXEMbI MYJIbTHILIEKCUPOBAHUS TE€IE(POHHBIX CUTHAJIOB BTOPUYHOTO YPOBHSI.

2. CocraButh Maructpains anajgorosoit MCII B-12-3.

3. N3yunth 000pYyAOBaHUS OKOHEUHBIX M MPOMEXKYTOUHBIX IYHKTOB AaHAJOTOBOW CHCTEMBI

MCII B-12-3.

4. CocTaBUTh TPAKTHI MPOXOKICHHS CUTHAJIOB IO MarucTpanu anamorosoid MCII B-12-3.

5. Tlonmyunth HaBbiku omnpeaeneHus coctosuus MCII B-12-3 Ha ocHOBe HaOmOIEHUS U
M3MEpEeHUs MapaMeTpOB CUTHAJIOB B TPAKTaX.

Copepxanuie 1 opopMIIEHHE OTYETA

OTuer conep>KuT:
1. HasBanwe, 1ienbp m1abopatopHoil paboTEHL.
2. Kpatkue TeopeTrueckue CBEACHHUS.
3. Pe3ynbpraThl BEIOIHEHUS 3a1aHUM.
4, BriBo1bI 110 paborTe.
Ot4er oopmiIsieTcss B TETPAIH 10 JTa00PATOPHOMY MPAKTHKYMY.

[Topsanox BeInonHEeHUs paboOThI
JIaGopaTopHas paboTa BBIIOIHACTCS MTOCIEI0BATEIFHO B COOTBETCTBUU C 3a[aHUEM.
KoHTpoJIbHBIE BOIIPOCHI

OO6nactu NpUMEHEHHUs1 aHAJIOTOBOM cUCTeMBI nepenaun B-12-3.

OcCHOBHBIE XapaKTEPUCTUKH aHAJIOTOBOW CUCTEMBI Tiepeaaun B-12-3.

Kakue 6110ku yqacTBYIOT B JOPMUPOBAHUH I'PYNIIOBOTO CHT'HAJA.

Jnst gero ciyxut 6ok JIC.

Ha xakux gacTtoTax OCyIIECTBIISAETCS MHIUBUIYaIbHOE PeoOpa3oBaHue.
Kakoit npuHuun rpynnoo0Opa3oBanus peainsyercsa B o0opyaoBanuu B-12-3.

7. Yto BemoHsAeT 010k M/I.
8. C KaKo¥ 1eNbI0 UCTIONB3YI0TCS KOHTPOIbHBIC YaCTOTHI.

S

WNHdpopmaninoHHbIe HCTOYHUKH
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- M.: u3n. I'opsuas nunus - Tenekom, 2003. — 232 c.: ui.

2. Kpyxmanes B.B., Topmeenxko B.H., MouenoB A.JI. OcCHOBB  IMOCTPOEHUS
TEJIEKOMMYHUKALIMOHHBIX CUCTEM U ceTel: YueOHHK [ By30B — M.: u3g. ['opsuas nuHus -
Temexom, 2008. — 424 c.: nin.

3. Texumueckoe onucanne B-12-3.
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JlaGopaTtopHnas pabora Ne 2

«IKCIIyaTanus TeJeKOMMYHHMKAUMOHHOH cyonepBu4Hoii cucrembl LIICIT HKM-15»

I{ens paboThI:

1. U3yuuth ycTpoicTBO 00OPYI0BAaHUSI OKOHEUHBIX M MPOMEKYTOUHBIX ITyHKTOB.
2. CocTaBUTh TPAKT MPOXOKIeHHs curHainoB 1o maructpanu LICIT MKM-15.

3. [IpuBectu anropuT™msel yrpasiaeHus 1 KouTposiss ooopynosanus LICIT UKM-15 u
BBITNIOJIHUTH U3MEPEHUS TapaMETPOB CUTHAJIOB U TPAKTOB.

1 KpaTkue TeopeTuueckue CBE1CHUS

Amnnaparypa UKM-15 no3Bossier opraHu30BaTh:

- 15 kananos TY;

- 0T 15 10 45 curHanabHBIX KaHAIOB (10 3 KaHaJIOB Ha Kax bl kaHan TY);

- JI0 4eThIpeX HU3KOCKOPOCTHBIX KaHAIIOB Mepeaaun AuckpeTHoi undopmarnmu (100-

00aHBIX TenerpadHbIX KaHAIOB) 0e3 3aHATHA Tee(OHHBIX KaHAJIOB;

- KaHaJ 3ByKOBOTO BEII[aHUSI BTOPOTO KJIacca C UCIOIb30BaHNEM KaHAIbHBIX HHTEPBAJIOB O

u 14-ro xananos TU;

- BTOPUYHOE YILUIOTHEHHE KaHaIoB TY;

- ocHoBHO# mudporoii karan (OLIK) co ckopocThio 64 KOUT/C BMecTO 01HOTO KaHama TY;

- HEMOCPEJCTBEHHOE BKJIIOYCHHE CEIbCKUX a0OHEHTCKHX TA, ropoJICKHX M MEXIyropoj-

HUX Takco(OHOB B LieHTpajibHbIe cesbckue ATC.

['pynnoBoit curnan UKM-15 nepenaercsi co ckopocteio 1024 kbut/c. AnmaparypHas
peanu3amys mpeaycMaTpUBaeT BO3MOXKHOCTh OOBEIMHEHHS IU(PPOBBIX MOTOKOB JIBYX CHCTEM H
MoJIydueHus: TurnoBoro mnepBuyHoro motoka El1 (2048 kbut/c). Takoe TexHHMYECKOE pelICHUE
obecrieunBaer coBMmectuMocTh naHHOM LICII ¢ cucremamu, oOpa3yromuMMu pPEKOMEHIOBAHHYIO
MCD-T eBpomneiickyto uepapxuto LICII.

Bpemennoit cnextp LICII MKM-15 umeer CTpyKTypy COIJIACOBaHHYIO C BpPEMEHHBIM
cnektpoMm notoka El1 u coctout n3 cepxuuxiioB (CL]) amutensHOCTBIO T - 2 mc. Kaxnprit

CBEPXLUKJI COOTBETCTBYET MHTEPBALY BpEMEHH, 32 KOTOPBIM nepeaaeTcs OJuH CUMBOJI KaKJ0TO U3
CUTHQJIBHBIX KaHAJIOB M CUTHAJIOB aBapUHHOW CUTHanMM3aluu (aBapus CHUHXPOHHM3Ma U cOOM
nuHeitHoro curHana). Ceepxuuki cogepxut 16 mukios (L) mmurensHocTthio 7,=125 MKc, 4TO
COOTBETCTBYET YAaCTOTE€ JAMCKPETU3ALlMM MCXOAHBIX CHUTHaIOB &8 K1, IOCKOJIBKY B LUKIE
nepenaeTcss oAHa KOJOBash KOMOHMHAIMsS, COOTBETCTBYIOIIAs OJHOMY MIHOBEHHOMY 3HAaY€HHIO
CHTHajIa B KaxxaoM u3 15 kananos TY (kaHaneHbie nHTEpBans KM — KI/I15). HyneBoii kaHanbHBII

untepBan Kl 3aHsr nox mepenady Cily:xeOHOH MH(OpPMAlMM M CHTHAIOB KaHAIOB IEpeadi

nuckpetHoi uapopmanuu ().
Jlunelnsii curnan Qopmupyerca B kone ¢opmata NRZ — M u mpencrasnser coboit
MOCJIEIOBATEIPHOCT YHHITOJISIPHBIX UMITYJIBCOB JITUTEIHHOCTRIO T p:980 HC, 4TO oOecre4nBaeT

OoJiee BBICOKYIO NTOMEXO03aIUIIEHHOCTh PEreHEPATOPOB, HO TPeOyeT HEKOTOPOTO YCIOKHEHHS MX
00opyIOBaHUA.

Crpykrypnas cxema L{CIT UKM-15. CtpykrypHas cxema LICII UKM-15 npencraBnena Ha
pucynke 2.1.
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Pucynok 2.1 - Ctpykrypnas cxema LICIT UKM-15

LICIT UKM-15 Bxirogaet B ce0st 000py10BaHHE OKOHEUHBIX CTAHIIMN U JTUHEHHBIN TpakT. B
npenenax kabeapbHOro ydacTka BO3MOXKHA ycraHoBka no cemu HPII. MHornma ajis moBbImieHUs
3alUIIEHHOCTH OT TIOMEX pPEereHepaTopoB, HAXOIALIMXCA HAa OKOHEYHBIX  CTaHIUSX,
MIPUCTAHLIMOHHBIE YYAaCTKH YKOPAuMBAaIOT A0 1 KM, 4TO BO3MOXKHO IPU HAJIMYUU MCKYCCTBEHHBIX
JTUHUHI, BXOJSAIINX B KOMIUJICKTHl OKOHEYHBIX U OOCITYKMBAE€MbIX CTAHIIMHA U JOMOJIHSIIOMIMNX JITHHY
YKOPOYEHHOI'0 y4acTKa /10 MUHUMaJIbHO KOPPEKTUPYEMOM JJIMHBI (3aTyxaHuem 26 nb).

OxkoHeuHoe 000pyI0BaHUE CTAHIIUI BKIIOYAIOT B CEOSI:

- KOMIUIEKT HU3K0o4acTOTHBIX okoHuanuit (KHO);

- Onok cornacyrouux tenerpadusix ycrpoiicts (CTY);
- Onok ymnotHenus u konupoBanus (bYK);

- 6nok cepsucHoro obopyaoanus (CO);

- Onok oxonuyanus auHerHoro Tpakra (BOJIT);

- 6nox curnanuzanuu (bC);

- Onok mucraniponHoro mutaxus (A11).

brnox ymnornenus u xoaupoBanus (bYK) mpennaznaueHn s aHamoro-uu@poBoro u
U po-aHATIOTOBOTO MPE0OPa30BaHUs CUTHAIOB, BDEMEHHOTO OOBEIMHEHUS U Pa3/ielICHNs KaHAIOB
15-kaHanbHOM Tpynmbl, a TakKe OpraHu3aluu cUrHaiabHbIX KaHaioB (CK) m kaHama 3BYKOBOIO
Bemanus (3B). B 3aBucumoctu ot umcna CK u Hammums kanana 3B BYK Breimyckaercs B
paznumunbix Moaudukanusx (15 kananoB TH u 45 CK, 13 kananoB TY,39 CKu 13Bur. 1.).

OCHOBHBIMU 3JIEMEHTaMHU OJIOKa SBJSIOTCS SYEHKH MOIYJISTOPOB M JIEMOAYISITOPOB,
KOJAMPYIOLIETO U JEKOJUPYIOLIEro YCTPOUCTB, IIM(POBOI Mepeadn U mpuema, Kiitodel nepeiauu u
MpHeMa, KOHTPOJIS M CHUTHAIM3allMM, CUTHAJIOB YIIPaBJICHHUS M B3aUMOJICHCTBUS, pereHepaTopa
nepeaayu v mpueMa, KOMMYTallMOHHOM IJ1aThl, LU(POBOM HHPOPMALIUH, STEKTPOITUTAHHUS.

B G10ke mprMEeHEH KOJIep aHAJIOTHYHBINA Kojepy ammaparypsl MKM-30.

Kommnekt HuskouactoTHbix okoHyaHuil (KHO) oGecneunBaer comnpspkeHue kaHainos TY ¢
pabotoit ATC (nepekitouenue kanana TH c yeTslpex- Ha IBYXIIPOBOJHOE OKOHYAHUE U T. 1.).

bnok curnanuzanun (bC) obecneunBaer mojavy MHUTAOLIETO HANPSKEHUs Ha Bce OJOKH
anmapatypel UKM-15 u ocymectBiser GopMupoBaHUe aBapUMHBIX CUTHAJIOB IPU MOBPEXKICHUU
moboro Gioka okoHeuHoU ctanuuu MKM-15.

brox cepsucHoro ob6opynoBanus (CO) npemHasHadeH isg OOCTY)KHMBAHHS almapaTypbl
UKM-15 B mnpouecce skcmyaranuu. B cocraB CO BXOIUT MNEPErOBOPHOE YCTPOMCTBO IO
¢danTomuoit nenu (IIY®) ansa ces3u ¢ npomexyrounbiMu ctaniusMu (I1C) u nmpoTtuBomnonoxHoi
OC. binokx CO mno3BoJIIET OpPraHM30BaTh IMPOBEPKY M H3MEpPEHHE NapaMeTpoB KaHaioB TY wu
CUTHAJIbHBIX KaHAJIOB.

bnok cornacyromux tenerpagpusix yecrpoict (CTY) obecnieunBaeT BBOA HU3KOCKOPOCTHBIX
TenerpaHbIX CUrHaiIoB B ¢ poBble kKaHabl cucteMbl TKM-15.

Hasnauenunem BOJIT sBnsiercs: perenepanus JMHEMHOrO CUrHaina, nocrynatwomero Ha OC;
nepefada JIMHEWHOro curHana; cdopmupoBanHoro Ha OC, B Kabenb; IUCTAHIIMOHHOE
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anektponutanue I1C; anekTponuTaHne OKOHEYHOrO OOOpYIOBaHUS JIMHEWHOTO TpakKTa; 3alluTa
CTAaHIIMOHHOTO O0OpPYNOBaHUsS OT OMACHBIX M MEIIAIOIIWX BIUSHUHN; OpraHU3aIus CIyxXeOHOI
CBs3U, nucTaHmMOHHBIN KOHTpob [IC, OC2, BOJIT u monomnenue no padoueit (26 ... 46) nb
BEJIMYMHBI 3aTYXaHUs pEreHepallMOHHOr0 yyacTka Kabeis, mpumbikatomiero k OC.

BOJIT umeet nBa UCIOIHEHUS.

[lepBoe ncnoiaHEeHUE mpenHa3HaueHo i yctaHoBkH Ha craHimu OCl u BrirodaeT B ceds
SYeUKU: BBOAHO-KabenmpHOe ycTporictBo (BKY), oxoHeuHBI pereHepalmOHHBIA TPAHCIATOP
(OPT), npuemnuk ToHasibHOro BhizoBa (IITB), mectHoe nmutanue (MII), nUCTaHIIMOHHOE MUTAHKE
(JIIT) 1 GOKCHI 7151 MOAKITFOYCHHST Ka0essl K OKOHEYHOMY 000PY/I0BaHHUIO.

Bropoe ncnonnenue npegHazHaueHo i ycraHoBKY Ha OC2 u BKIIIOYaeT Te€ ke OJIOKH, HO
TOJIbKO BMecTO Oioka muctaHuuoHHoro nutanus (I1) ycranaBmuBaercs GJIOK JUCTaHLMOHHOTO
nutericpa (JILL).

BOJIT ocymectBisier aucraniuonHoe muranue [IC mo QanTOoOMHONM menu kabens Mo
CUCTEME «IIPOBOA-TIPOBOY. ¥YcTpoiicTBo Il paccuntano Ha NUTaHWE HOMUHAIBHBIM TOKOM 85 MA
10 ceMmu mpoMexyTouHbix ctaniui (I1C).

[1C npenHa3zHaveHa Jyisi pereHepaluy JWHEHHOro HU(POBOTO CHUTHAIa M COCTOUT W3
ycunuTenen TuHeiHbIX pereHepaTtuBHbIX (YJIP), 010K0B ciy:ke0HOM CBSI3U U OJI0Ka TEIEKOHTPOJISA
(BTK) mnst obpazoBanmst mwieridoB curnama u toka Il moouepeano mis Bcex IIC u OC2 mo
komange ¢ OCIl. Komanapsl mnogaroTcs MyTeM JBYXKPAaTHON TEPENOIIOCOBKUA HaMpPSKEHUS
JTUCTAHIIMOHHOTO JIEKTPOMUTAHUS.

OcHoBHble TexHUYeckue xapakrepuctuku marucrpanu LICIT UKM-15:

JlabHOCTH CBSI3U 50 km
[TepexpbiBaeMoOe 3aTyXaHHUE PEreHEPALUOHHOTO
ydacTka Ha yactote 512 kI’ 26 ...46 nb
JlinHa pereHepalioHHOTO yyacTKa:
g kabenst KCIIIT 1x4x0,9 4,5 ... 6,8 kM
s kaoenss KCIIIT 1x4x1,2 53...7.5km
MuHuManbpHas JJTMHA PETEHEPAIIMOHHOTO Y9acTKa:
s kaoenss KCIIIT 1x4x0,9 1,5 kxm
uts kaoenst KCIIIT 1x4x1,2 2,3 KM
ToOK JUCTaHIIMOHHOTO 3JIEKTPOIMUTAHUS 85 MA
MaxkcumanbHOE YHCIIO0 TMCTAaHIMOHHO-TTNTAeMbIX
npomexxyTrouHbix craniui (I1C) 7
BrIxoHOE ¥ BXO/THOE COTIPOTUBIICHUS TPAKTa

nepesadn u nmpuema 120 Om £ 10 %

2 OGopynoBaHue pabo4yero Mecra

1.Vuebnas maructpans MKM-15. Yuebnass Maructpaib MOJEIHUPYET yYaCTOK CEIbCKOM
nepBUYHON cetu. OHa BKIIIOYAET B c€0sl IB€ OKOHEUHbIX cTaHUuM ( cTaHuusg A u ctaHuus b) u asa
HPII, coequnennnie kabeaem KCIIIT 1x4x1,2.

2.Komriekc cpencTB n3MepeHmi.

3.KomIuiekT TeXHUUEeCKOW JOKYMEHTAIMH.

3 3aganue

1.13yuyenue ycrpoiictBa 000py10BaHUsI OKOHEUHBIX M TPOMEKYTOUHBIX ITyHKTOB.

2.CocTaBJIeHHE TPAKTOB MPOXOXKIeHUS curHaoB 1o Maructpamu [{CIT MKM-15.

3.PazpaboTka anropuTMoB ympasieHus: U KoHTposs obopynoBanus LICIT UKM-15 u usmepenus
IapaMeTpPOB CUTHAJIOB U TPAKTOB.
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Coneprkanue u 0hoOpMIICHHE OTYETa

OTyer Conep>KuT:
1.Ha3Banwue, nenp 1abopatopHoi paboTEHI.
2.Kpatkue TeopeTudeckue CBeICHusI.
3.Pe3ynbTaThl BBIIOJIHEHUS 33/JaHUM.
4.BbIBOJIBI TIO padoTe.
OTuet opopmiIseTcs B TETPAAU MO JT1a00PaTOPHOMY MPAKTHKYMY.

[Topsi10K BBITOTHEHNS PAOOTHI

[Tpornecc BeImonHEHMS Ta00paTOPHOIT pabOTHI MpeyCMaTPUBALT:
-  UHAMBUAYAJIBbHYIO MOATOTOBKY K padOTe 3a CUeT BPEMEHH, MPEJyCMOTPEHHOTO B MPOrpaMMe
JUCLUIUIMHBI HA CAMOCTOSITENIbHYIO padoTy;
- JIOIYCK K CAaMOCTOSITENIbHBIM SKCIIEPUMEHTAIbHBIM UCCIIEI0BAHUSIM;
—  BBINOJIHEHHUE SKCIIEPUMEHTAIIBHBIX UCCIEA0BAHUN B COOTBETCTBUH C 3aJaHUEM;
—  3alIUTy HOJYyYEHHBIX PE3yJIbTaTOB C UX TEOPETHUECKUM OOOCHOBAHUEM.

KOHTpOJIBHBIC BOITPOCHI

1. Haznauenue obopynoBanue UKM-15

2. U3 kakux OJIOKOB U y3JI0B COCTOUT TPakT nepeaayu MKM-15?

1. Kakum o0Opa3zom B kogupyromieM ycrpoiictse cuctembl UKM-15 npencrasnsiercs nHGpopmanus
0 MOJIIPHOCTH TepelaBaeMOro curxana?

2. B kakowm Buze umiynbcHoi Moy AUM-1 i AVM-2 nomkeH ObITh TPEICTaBICH aHa-
JIOTOBBIM CUTHAN JUI KOAUPOBAHUS U oYeMy?

3. JlaiiTe onpenencHue nu(pPOBOro CUTHAIIA CBSI3H.

4. Yewmy paBeH IHUKIOBbII HHTEpBaI?

5. Jlns 4ero mpeaHa3HAa4YeH pachpeeuTeNb HMITYJIbCOB KaHAIOB B TpakTe nepenaun MKM-15?
6. C kako# 1ebI0 BKI0oYaeTcs (GUiIbTp HUKHUX YacTOT B MHAMBUIYAIbHOM II€peJaTyNKe HA BbI-
xojie Tene)OHHOro KaHana?

7. KakoBo HazHaueHue kimoueil nepenaun KITPJL B Tpakte nepepaun UKM-157?

8. Tloyemy HEOOXOIUMO BKIIFOYATH KOMIUIEKTHI HU3KOYacTOTHBIX okoH4anuii (KHO) Ha Bxome
VMHIVBUAYAJIBHOTO TPAKTa Nepetadn?

9. C xako¥i 1eNTbI0 TIBOMYHBIN CUTHAJT C BBIX0J1a Kojepa mpeobdpa3yercs B siueiike udpoBoi mepe-
nauu B TpakTe nepenaun MKM-157

10. C kakoit nenpto BBogsATCs B stuetike LIITP/] curnaner ynpasienus u B3aumoaericteus (CYB),
uudposoit uHGopmaruu (L{N1)?

11. Kak ocymectBasieTcst koauposanue rpynmnosoro AIM curnana (paBHOMEpHOE WM HEPABHO-
MEpPHOE) M YeMY PaBHO YHCIIO Pa3psA0B B KOJI0BOWH KOMOMHaNMHU B TpakTe nepenaun MKM-15.

WNHdopmaninoHHbIe UCTOYHUKH

1. WBanos B.U., T'opauenko B.H., Ilonos I'.H. LludpoBsie 1 aHaIoroBble CUCTEMBI
nepeaadn. - M.: u3a. ['opsyas munams - Tenexkom, 2003. — 232 c.: nit.

2.  Kpyxmanes B.B., T'opmeenxo B.H., MauenoB A.JI. OcHOBBI NOCTpOEHUS
TEJIEeKOMUHHUKAIIMOHHBIX CHCTEMbI ceTei: Y4eOHuUK Uit By30B — M.: u3n. l'opsuas nuHus -
TemexoMm, 2008. — 424 c.: uin.

3.  Texumueckoe onucanne MKM-15.
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JlaGopaTtopnast pabota No3

HccienoBanue KaHAJIbHOrO MyJabTHILIeKcopa MK-2048

Lenp paboThI.

1. IIpakTrdeckoe o3HaKoMIIeHHE ¢ anmaparypoid MK-2048

2. V3yyenue mpuHUMIIOB NocTpoeHus ammaparypsl MK-2048 u (yHKIMOHATBHBIX CXEM
OTJIEJIbHBIX Y3JI0B

3. H3mepeHuss COOTBETCTBYIOUIMX 3JEKTPUUYECKUX XapaKTEPUCTHK KaHAJIOB C LENbIO
MIPOBEPKU UX COOTBETCTBHUSA CYIIECTBYIOIIUM HOPMaM.

3amanue:

1. U3yunTs npuHOUIEl noctpoenus anmnaparypsl MK-2048 u (pyHKIMOHATBHBIE CXEMBI OT-
JIEJIbHBIX Y3JI0B.

2. IIpoBecTr M3MEpEHUsI COOTBETCTBYIOIIUX 3JIEKTPUUYECKUX XapAaKTEPUCTUK KaHAJIOB C Lie-
JbI0 MPOBEPKU MX COOTBETCTBHSI CYLIECTBYIOIIMM HOpMaM. CXEMbl  KaHAJIbHOTO MYJIbTH-
IUIeKCopa IJIe3NOXPOHHOM HepapXUu.

Kpartkue TeopeTudyeckue cBeIeHUs
1 Hazunaueunne

MHorodyHKIIMOHAIBFHAS KaHajooOpa3yrommasi anmaparypa ¢ THOKUM KOH(PHUTYpHUPOBaHU-
eM u ynpasieHuem moaepuusupoanHas (MK-2048/'K) npeanasnadena anst ¢opMupoBaHus mep-
BUYHBIX IHU(POBBIX MOTOKOB CO CKOPOCThIO Mepenaun 2048 x6ut/c, ¢ odecrieueHNueM CIeTyIOMINX
byHKIM:

- 00pa3oBaHNe Pa3IMYHBIX AaHAJIOTOBBIX U IU(POBBIX KaHAJIBHBIX UHTEP(EHCOB;

- BbIJICJIEHUE YacTU KaHAJIOB U3 MEPBUYHOrO IudpoBoro notoka 2048ko6ut/c (¢ uud-
POBBIM TpPaH3UTOM OCTAIBHBIX KaHAJIOB);

- o0pa3oBaHue IPYNIOBBIX KAHAJIOB UPKYJISIPHOH CBSI3U (KOH(pEpEeHII-KaHaJIOB);

- KpPOCCHPOBKA KaHAJIOB B MpeJiesiax Ipynibl (IO YeThIpeX) MEePBUUYHBIX LUPPOBBIX IMO-
TOKOB C IpOrpaMMUpyeMoi KOH(UTyparueil KOMMYyTallMOHHONM MaTpULIbI;

- obpazoBanue HHTepdeiica co CKOpocThi0 Tepemaun n x 64 kout/c (1 < n< 31)
o Pek. V.35 MCD-T;

- oOpazoBanue U-uHTepdelica uig gocTyna K LUGPOBBIM CETAM C HHTerpauueit
ciyx0 (LICUC-ISDN);

- nepeaaya curHaau3anuu ot aboHeHTa kK ATC U curHajoB yIpaBlieHHs U B3auMoIeii-
ctBus (CYB) mexny ATC;

- JIOKAJIbHBIA U JUCTAHUMOHHBIH MOHUTOPHUHI COCTOSIHHS OOOpYAOBaHHS U KadyecTBa
nepegaBaeMoil HHpopmanuy;

- JMCTAHIIMOHHOE YIpaBJeHne KOHPUTYPUPOBAaHUEM COEIMHEHUN uepe3 KaHall yIpas-
JICHHUSL.

B anmaparype MK-2048/T'K ycranaBnuBaercst (1o TpeOOBaHMIO 3aKa3uuka) JHOO0 3IeK-
Tpuueckuii (mo Pex.G.703), nu6o, npu UCIOIB30BAHUU JIONOJHUTEILHOTO 000PYA0BaHNUs, ONTHYE-
ckuii (o Pek.(G.957) nepBuuHbIi IUPPOBOI HUHTEPPEIiC.

B cocrase anmaparypst MK-2048/T'K nmeetcs psin B3auMo3aMeHsIEMbIX OJIOKOB, 0OecTieun-
BAIOIIMX 00pa3oBaHME CIEAYIOIINX aHATOTOBBIX U U(PPOBBIX HHTEP(DENHCOB:

a) 2-x/4-x-npoBoaHblii nuurepdeiic kanana TH ¢ E/M-curnanuszamnueii;
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0) 2-x/4-x-ipoBonHbiii uHTEepdeiic kanama TU ¢ nepenayeit CYB 1o nByM BBIIEIEHHBIM
CUTHAJLHBIM KaHAJIaM;

B) CTAaHIIMOHHBIA U A0OHEHTCKUU HHTep(elchl 2-X-poBoaHOro kanama TU mis moakito-
YeHUS MPSAMOTo aOOHEHTa;

r) 3-x-mipoBoiHbIN HHTEpdeiic kanana TY (aByxmpoBoaHas aOOHEHTCKas JIMHHUS + MPOBOJ
OT TaHIEHTBI) JUIS TOAKIIIOUEHUSI OIepaToOpoB onepaTuBHO-TexHoJoruueckoi cpsasu (OTC) k KoH-
dbepeHI-KaHany,

1) COHAIIPaBJICHHBIN U IPOTHBOHANPABJICHHBIA HHTEPEICH OCHOBHOTO ITU(PPOBOTO KaHaja
(OLIK) co ckopocteio mepenaun 64 ko6but/c (1o Pek.G.703);

e) uaTepdeiic MudpPOoBBIX KaHAIOB Mepelayl JaHHBIX, COOTBETCTBYIONIMI PexomeHmanuu
V.35 MCO-T;

k) BMecto mati kaHanmoB TU wmmm OLIK B MK-2048/T'K MokeT ObITh OPraHu30BaH UHTEP-
delic kaHana repegadn 3Bykooro Bemanus (3B) mepBoro knacca nubo nByx kaHaioB 3B BToporo
kiacca. Takxe MOeT ObITh OpraHu3oBaH wHTEpdeic kanama 3B BBICIIETO Ki1acca BMECTO MIECTH
ka"asioB TY (OLK) ¢ moMoripto OJI0KOB, YCTaHOBJICHHBIX BMECTO YaCTH KaHAIBHBIX MOJYJICH;

3) U-untepdeiic mis goctyna K 1uppoBbiM cetssMm ¢ unterpanueii ciayxo (LICUC-ISDN)
o Pexomennanuu Pex.G.961MCDO-T.

Nmeercs moaudukamus rudkoro mynstuiniekcopa MK-2048/TK (ammaparypa MBTK-2),
KOTOpasi BBIIOJHEHA B CEKIIMM EBpO KOHCTPYKIMU C IUPUHOH 197

[TapameTpsl anmaparypsl o0ecriednBaroTcs B npenenax TY mpu temriepaType OKpysKaromiei
cpenst oT 5 a0 40 rpan. C u OTHOCHTENBHOMU BIAXHOCTH Bo3ayxa A0 80% (mpu Temmepatype 25
rpan. C).

2 OCHOBHBIE TEXHUYECKHUE JIaHHBIE

2.1. KoHCTpyKTUBHBIE TapaMETPhI
2.1.1. I'abapurnbie pazmepsl cexinu MK-2048/T'K (MBTK-2): 480x238x223mm.
2.1.2. Macca cexuuu ¢ komiiekroM miat MK-2048/T'K ne 6oaee 12,5 xr.
2.2. DneKTponuTaHue
2.2.1. HanpspbkeHue BHENIHEr0 MCTOYHHMKA NuTaHus MuHyc 60B, momyctumoe kosnebanue
HanpspkeHus ot 48 1o 72 B (npu nutanuu ot MuHyc 24 B gonyctumble npeensl u3MeHeHus oT 19
10 29 B).
2.2.2. IlcopomeTpuueckoe HanpsKeHHe Myabcaluil uctounuka He 6osnee 0,005B.
2.2.3. Tok, moTpebyiseMblii cucTeMoil KOHTpois u curHanuzanuu cexkimu MK-2048/T'K, we
ooiee 0,15 A.
2.3. DneKTpruYeCcKue napaMeTpbl
2.3.1. IMapamerprl kananoB TY coorBerctBytoT Pexomennanusm G.712, G.713, G.714
MCO-T.
2.3.2. [1apametpsl uaTEpPEiicoB nudpoBbIx kKaHaioB (64 kKOUT/C) cOOTBETCTBYIOT PekoMeH-
manun G.703 MCO-T.
2.3.3 [Tapametpsl nepBuyHOro uudposoro unHrepdeiica (2048 xbut/c) cooTBeTCTBYIOT Pe-
komerganusaM G.703, G.704, G.732 MCO-T.
CucremMa aBTOMAaTHYECKOTO KOHTPOJS BblgaeT BO BHemmHue yctpoiictBa (YCO-01)
aBapHiHbIE CHUTHAJIBI [P CIEAYIOIINX ABAPUNHBIX CUTYaIUIX:
- OTCYTCTBHE NEPBUYHOrO HampspkeHus nutanus muHyc 60 B (munyc 24B) u otcyt-
CTBUE BTOPUYHBIX HAIIPSDKEHUHN NTUTAHHUS;
- Mporajanue BBIXOAHOTO curHama 2048 kOut/c Ha mepemave (To JTOOOMYy U3
HarpaBJIeHul);
- nmpornananne BXxoaHoro curdHana 2048 kbut/c Ha nmpueme (1Mo JIF0OOMY W3 HarpasJie-
HUMW);
- IIPOIA/IaHNE CUTHAJa TAKTOBOM cuHXpoHu3aunu 2048 kl'1;
- HapylIeHUEe TaKTOBOW cuHXpoHu3auuu 31
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- HapyIIeHNe ITUKJIOBOM CHHXPOHHU3AIMH (Ha TprueMe, 1o JII000My U3 HaIllpaBJICHUH);

- HapyIlICHHE CBEPXIMKIOBONH CHHXPOHU3ALMHU (Ha IpUeMe, 10 JIIoOOMy U3 HarpasJie-
HUN);

- IpUeM CUTHaja MHAWKauuu aBapuiiHoro cocrosuus CUAC (mo moboMy u3 Hampas-
JIEHUN);

- npuem curtana "U3BEIEHWE" B KO0 (o nro6omy 13 HarpaBieHU);

- npuem curasia "U3BEIIEHME" B K16 (o mo6omMy U3 HanpaBiaeHU);

- TOBbIIIeHHE KOd(pduIrenTa omubok B mpuHUMaeMoM curaaine 2048 k6ut/c 1o 10
(o 1r000My M3 HANPABJICHHH ),

- TnoBbIIeRHe K03 uIHenTa ommubok B MpuHUMaeMoM curaaie 2048 k6ut/c 1o 107
(o r00oMy M3 HaIIPABJICHHH ).

OnHOBPEMEHHO B ammapaType BKIIOYAeTCss HHINKATOP aBapUMHOTO COCTOSIHHUA.

3 Curnanuszauus

B ammapartype uMerOTCS MHIUMKATOPHI COCTOSIHUSA IE€peJaBaeMbIX W MPUHHUMAEMbBIX CHI-
HATBHBIX KAaHAJIOB, 4 TAKXKE BO3MOXKHOCTH OJIOKUPOBKH KaHAIOB (C TIOMOIIBIO KHOIKH); WHIUKATO-
pBI BEIOPAHHBIX HOMEPOB BXOJAIIUX KaHajla U HAMPaBICHUS M COOTBETCTBYIOIIUX HOMEPOB HCXO-
JSIUX KaHajla W HAMpaBJeHUs (C TOMOIIBIO KHOTIOK).

Cucrema aBTOMATHYECKOTrO KOHTPOJIA oOecreunBaeT mpueM KoMaH[ OJIOKUPOBKU KAaHAJIOB
or komiuiekTa YCO-01, MOHUTOpUHTA JIOKAJILHOTO WJIM JIMCTAHIIMOHHOTO, MPUEM 3alpOCOB U Tie-
penayy OTBETOB O COCTOSIHUU KaHAJOB.

Arnmapatypa Mo3BoJiieT 00ecreyrBaTh KOHTPOJIb CHIDKCHHS JOCTOBEPHOCTH TIEpelayu WH-
dopmaruu o nukandeckomy u3oeirounomy koay (CRC-4) B coorBercTBUU ¢ Pexomennarueit
G.704 MCO-T.

4 CtpykTypa 11KIa

Mynstuminexcop MK-2048/T'K dopmupyer nepBuunsiii nunugpooit motok 2048 kOut/c
CO CTaHJIAPTHBIM LIUKJIOM B coO0TBeTCTBUU ¢ Pexomenmarmusamu G.703, G.732  MCD-T.

BpemenHoii criekTp IMHENHHOro curHana (pucyHok 3.1) cOCTOUT U3 MOCJIE0BATEIbHO Clie-
OYIOIIUX JPYT 3a ApyroM cBepxiukioB. Kaxnaprii cBepxuuki coaepkut 16 muxmnos (O - 1115).
[{ukibl, B CBOIO O4epeb, pa3aessitoTces Ha 32 kaHanbHbIX nHTepBaia (KM0-KW131), kaxasiil u3 xo-
TOPBIX COCTOMT U3 BochMu paspsiaos (P1 - P8).

JInuTenbHOCTh IMKJIA paBHa 125 MKkc (oHa paBHa mepuoay auckperusaimu 70 = 1/ Fo),
JUIMTEIbHOCTh CBEPXIUKIA - 2 MC, JUINTEIBHOCTh KaHAJIbHOTO MHTEpBaa - 3,9 MKC, IJIUTEIbHOCTb
paspsna - 488 Hc.

KananbHble HHTEPBAJIBI B KaJKJIOM LIUKJIE HYyMEPYIOTCS CIEIYIOIIMM 00pa3oM:

KNO, K11, KN2, .... K131.

Otrcuer KM B nwuxiie nHaumnaercs c¢ KHO, coaepxkaiiero HHMKIOBOM CHHXpOCHUTHAI
«0011011», nepenaBaemslii B P2 - P8 ueTHbix nukios ceepxuukia. Pazpsn P1 8 KMO Bo Bcex nuk-
JIaX UCMOJIB3YETCs Il OpraHU3alluy Tepeladul JUCKPEeTHON nH(popMaIuu co cKopocThio 8 k6o, B
HEYETHBIX IMKIax cuMBol paspsaa P3 B KO ucnons3yercs ns nepenadu CUrHajga 0 HapylleHUH
LMKJIOBOI'O CUHXPOHU3Ma Ha MPOTUBOMOJIOXKHYIO CTaHLHIO, P2 nmeer 3HaueHne «1», a P6 ucnois-
3yeTcs JUIsl epelayi CUrHajla KOHTPOJIsl OCTaTOYHOTrO 3aTyxaHus B 23-M tenedoHHOM KaHane. Mc-
oJIb30BaHne CUMBOJIOB pa3psanos P4, PS5, P7, P8 B KO HedeTHBIX HHUKIIOB HE PErNIAMEHTHPYETCSA
U Ha ux Mecta popmupyercs «1».

[uknel B cBepXUUKIE HyMepyroTcs ciaeayromum obpasom: 11O, L1, 12, ..., I{15, oTtcuer
LIMKJIOB B cBepxuukie HaunHaercs ¢ L{O, B KOTOpoMm nepenaeTcsi CBEpXLUUKIOBOW CHHXPOCUTHAI
«0000» B pazpspax P1 — P4 mectHanuaroro xaHanbHoro untepsana (KHM16). CumBoibl octaib-

24



HbIX pa3psaoB K16 B 110 umerot Bua: PS - «1», P7 -«0», P8 - «1», P6 ucnons3yercs mis nepena-
Y CUTHAJIa O HAPYIICHUH CBEPXILIMKIOBOIO CHHXPOHH3Ma Ha MIPOTUBOIOJIOKHYIO CTAHLIUIO.

Kananenbiii uatepBan KM16 B mukmax [[1- [[15 ucnons3yercs mig nepenadyd CUTHaIaA
ynpasienus u Bzaumoeiicteus (CYB) mexny ATC (Bb130B, Hab0Op HOMEpA, OTBET, OTOOH U T.I1.).
Kaxnomy Tenedonnomy kanany (TK) orBoauTcs nBa omHopaspsanbeix kanaita CYB, kotopsie pac-
MOJIarafoTCsl B COOTBETCTBYIOMMX paspsaax KUM-16 u nukimax CBEpXIUKIA CICAYIOIIHM 00pa3oM:
TK1 B 11 (P1 u P2), TK2 B 12 (PI u P2), .... TKI 5 B I115 (P1 u P2); TK16 B L1 (P5 u P6), TKI7 B
2 (PS5 u P6), ... TK30 B L[15 (P5 u P6).

CumBoutel P3, P7 K16 B m00bIX nMKIIaX CBEpXIMKIA uMetoT 3HadeHue "0", a cumBoibl P4,
P8- "1". Takum o6pazom, B K16 kaxaoro nukia ocymiectisiercs nepenada CYB mins aByx Terne-
donubix kanayoB (TK) u B TeueHue cepxuukia ooecneunBaetcs nepemaada CYB mist Bcex 30 TK.

Kananpupie untepBansl KMO n KN16 ucnone3yrores A nepenadyud HUKIOBOIO CHHXPO-
curHana u CYB coorBeTcTBeHHO, a kKaHailbHble HHTepBasibl K1 - K15 nu K117 - KU31 ucnosnsb-
3ytorcs At nepenayn uapopmanmu 30-Tu TeneOHHBIX KaHAIIOB.

100 11 [ 12 [13 [ [15 [1e (17 Jus oo [1uo [ [z [mi3 [mi4 [ms]
125

MKC

KH i 1 K

i R R R P TR L A S el ey 18 R0 0 RV PR B B
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1y

P1 P2 P3P4P5 P6 P . 1P2 P3PAP5 P6 P7 PiP2 P3P4 PS5 PG :

1fofofafafofefu] [ [ L [T Tofofofoft[YJo1

. a7 488 Ho : ;
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(P1P2 P3P4P5 P6 PT7 P8 'P1 P2 P3P4 PS P6 P7 P31
fefafxfafrfz]ifa ck -5 [afbfof1fafbof1]

Pucynok 3.1 - BpeMeHHO# CHIEKTp JTMHEHHOTO CUTHaNa (CTPYKTypa IUKIIA).

X — aBapuiHBIN cUTHAJI IUKJIOBON CUHXPOHU3AIINY;

Y - aBapuitHBIN CUTHAJ CBEPXLUKIOBOM CHHXPOHU3ALNH;
Z — curHajl KOHTPOJISI OCTaTOYHOIO 3aTyXaHus B 23 Tene()OHHOM KaHaJe;
a - IIepBbIN CUTHAJIBHBINA KaHaJI,

b - BTOpOIi CUTHANTBHBII KaHAIT;

IIH — muKI HeyeTHBIN

IIY - uuk1 yeTHbIN

KU - xaHanbHbINA HHTEPBA

TK - TreneoHHbII kKaHa

CK - curHanbpHbIi KaHa

I0 - qukn

CLI C/C - cBepXIMKIOBOM CHHXPOCUTHAI

I1 C/C - uuknoBoi CHHXpOCHUTHAII

5 YcrpotictBo u padora MK-2048/T'K
CtpyKTypHas cxeMa MpuBe/ieHa B pUCYHKE 3.2 U COJCPIKUT CIIEAYIOIINE OJIOKH U TUIATHI:
- MJIaThl YCTPOUCTB NMEPBUYHBIX AleKTpudeckuX cThIKOB (YIIC) ¢ HMKIOBBIM U CBEPXIUK-

7oBbIM (azupoBanreM U(poBbIX MOTOkOB El, oOpasyromme 10 AEBATH MEPBUYHBIX IH(PPOBBIX
unTepdeiicon (2048 x6ut/c) mo Pek. G.703, G.704 MCD-T;
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- TaTta ycrpoiictBa kpocc-kommyTtanuu kaHaioB (YKK) ¢ mudpoBeiM cymmupoBaHueM,
oOecrnieunBaroIias KOMMYTAlMI0 KaHAJIIOB B TPYIIIE 10 BOCbMM IEPBUUYHBIX NMOTOKOB El, a Takxke

oOpaszoBaHue KOH(EPEHII-KaHAJIOB;
- IJ1aTa MYJIBTUIIEKCOpa-AeMynbTuiuiekcopa (M/]) BbiaenseMbIX KaHATIOB;

- IU1aThl KaHanbHBIX HHTEp(eiicoB (UK);
- I1aTta HHTEpQeicoB KaHaJI0B MOHUTOPHUHTA U ciykebHoi cBs3u (MK-MCC);

- OJ10K KOHTpOJIs, curHaym3anuu u ynpasienus (KCY);
- 6s10K BTOpHYHOTrO ekTponutanus (BIT).

ITontA TIToptAr IloptB IloptBr IloprC IloptCr IloprD IloptG IloptH

S S S S SN S S

YcTponctBa NepPBUYHbBIX CThIKOB
(YNC)
1 JlaHHble kaHama A t Av ... ..., AH
V_MOHHUTOPHUHIA y
K- RS-485 YCTpoicTBO Kpocc-
MCC KOMMyTaumn KaHa-
< P nos (YKK)
A A
v Ex  yFx
Brnok koHTpons, IToptF
cUrHanusaumm u < RS-232> MynbTunnekcop- [€—»
yrnpasneHus OeMynbTunnekcop ontEr/E
(KCY) kaHanos (M) «—>
Eo
Bl1-14 —’+5B = =
-5B vyi Vi v i
MK MK MK

Pucynok 3.2 - CtpykrypHas cxema mynbTrimiekcopa MK-2048

Ha pucynke 3.3 mpeacTaBieHo pa3MelieHne Moayieil B OJ0Kke.

VIK-04 VIK-04 MK-OUK | MK-OLK Mo VK-MCC yne YKK KCy-4 Br-14

Pucynoxk 3.3 - Pacnionoxenue 6;10k0B B cekiiuu MyabTuiekcopa MK-2048/T'K

[Tnara UK-04/3K npennasHaueHa ajisi opraHu3alvy rnepeaadn/mpruemMa o Tpex kaHainos TY
¢ 4-X-TIPOBOJIHBIMHM OKOHYaHUSAMU U JUI Iepeaayn/mpuemMa curuanoB E&M-curnanuszaimu.
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[Muranne mnatel MK-04/3K ocymiecTBisieTcst OT cTaOMIM3UPOBAHHOTO NCTOYHHUKA TUTAHUS C
HanpspbkerneM iroc (5+0,25B) u munyc (5+£0,25B) B cocrae annaparypst MBTK-2K(4U).

5.2.2. VIIC-4U mnpenHa3HayeH JUIsl OpraHU3allii CTHIKOB 0 ITU(POBBIM IMEPBUYHBIM ITOTOKaM (10
TpeX MOTOKOB E1) ¢ TaKTOBBIM, ITUKIIOBBIM U CBEPXITUKIOBBIM (Da3MpOBAHUEM.

Pexxumbr paboter  YIIC-4U obGecrnieunBaroTcss BBOJAOM KOMAaHJ C JIMIICBOM TaHenw OJioka
KCVY-4U nmu6o ¢ MECTHOTO WM YAaJIEHHOTO TePMHIHAIA.

Kpocc-kommytatop kananoB (YKK) oGecnieunBaeT ciieayromniiue BUIbI COSAMHEHUH (B CO-
OTBETCTBUU C 3aJIaHHON ITPOTrPaMMON):

KoMMYyTaruto J1roooro n3 30 kaHameHbIX HHTEpBaTOB (Kpome KMO0, KN16) Bxomsmux 1udpoBbIx
MOTOKOB Ha Jt000# 13 30 KaHATBHBIX HHTEPBAIOB UCXOSAIINX IUPPOBLIX TOTOKOB;

oOpa3zoBanue 10 21 koH(pepeHIHH ¢ 00IUM KOJUYECTBOM BXOJSIIMX B HUX KaHAJIOB HE Oosee 64;
JUIS KQKJ0TO KaHalla, BXOSIIET0 B KOH(EPEHII-COSTMHEHNE, MOXKET ObITh YCTAaHOBJICHO JOMOJHU-
TEJIbHOE 3aTyXaHHUe M0 BXO/AY U M0 BBIXOJly KaHAJIa JiJIsl BBIPAaBHUBAHUS YPOBHS CUTHAJIA, IPUHUMA-
emMoro abOHEHTaMH, y4acTBYIOIIMMHU B KOH(pepeHIny;

KOMMYTAIMIO CUTHAIBHBIX kaHaioB (CYB), o0pa3oBaHHBIX B paMKax cBepXuukioB B KI16.
[TporpaMMupoBaHre MUKPOIIPOLIECCOPHOTO YCTPONWCTBA YIIPABIECHUS KPOCC-KOMMYTAaTOPOM IIPOU3-
BOAUTCA JIUOO OT MEPCOHAIBHOTO KOMIIbIOTEpa, JUO0 OT yAaJeHHOro TepMHUHaia MO KaHaly Ju-
CTaHLIMOHHOTO YIPAaBJICHHS, KOTOPBIK 0Opa3yeTcst Ha cBoOoaHbIX no3unusax B KMO (mubo B KM31)
uudposoro noroka E1, nepegaBaemMoro mo TuHEHHOMY TPaKTYy.

KCY BrImoHSIET aBTOMATHYECKUN KOHTPOJIb (DYHKIIMOHUPOBAHUS Y3JIOB MYJIBTHILICKCOPA U
KayecTBa Mepeaavn/mpruemMa CUrHaloB, GOpMHUPYET COOOIICHHs Ha 3aMpOChl JIOKATbHOTO WM ya-
JIEHHOT'O0 KOMIIbIOTEPHOTO TEPMHMHAJIA, BBIMOIHIET YIPABJISIONIME KOMaH/Ibl OT 3TOI0 TEPMUHAIIA, a
Tak)Ke 0TOOpakaeT Ha MHAUKATOPaxX MHPOPMAIUIO O TEKYIIEM COCTOSSHUU 000pYyIOBaHUSI.

NK-MCC conepkuT nporpaMMHpyeMblii MaplIpyTU3aTOp KaHaJIOB MOHUTOPHUHIA U YIPaB-
JICHUsI, KOTOPBIN BBIETSET aJipecHbIe 3aMpoChl U KOMaH bl sl JAHHOTO MYJIBTUILIEKCOpa, obecrie-
YUBAET Nepeauy OTBETHBIX COOOIIEHUHN OT JAaHHOIO Y374, a TAaKXKE TPAH3UT CUTHAJIOB, aJlpECOBaH-
HBIX K apyrum ctanuusim cetn. MK-MCC opranusyer kaHai Ciy>KeOHOM CBS3H ¢ H30MpaTEIbHBIM
Bb130BOM (DTMF) mist Bcex moIkITIOueHHBIX K JAaHHOMY KaHaTy CBSI3H a0OHEHTOB.

M/I BBINONHSIET COEAMHEHHE MEXIYy BHYTPEHHHM mopToM Ek Kpocc-kommyTraropa u 00-
niei muHOoM (BHyTpeHHui mopt Eo) moakmodenus 06710K0B kKaHaIbHBIX HHTEpdeiico (MK), a Tak-
e COJIEPXKUT YCTPOMCTBA MIEPBHUYHBIX CTHIKOB Mopta F u mopta FI/E, ycTpoHCTBO TaKTOBO# CHH-
XPOHU3allMK, BbIPa0aTHIBAIOIIEE OCHOBHYIO pab0UyI0 4acTOTY U CUTHAJIbl YCTAHOBKH MO LUKIY U
CBEPXIMKIY ISl Bcex Moyueit anmaparypst MBTK-2K(4U).

6. Be1Oop cTpyKTypHl 1a00paTOPHOI YCTaHOBKH

[Ipoananu3upoBaB BO3MOXHbIE cxeMbl KoHpuUrypamuu annaparypsl MK-2048/I'K-E, octa-
HOBHUMCS Ha Y3JI0BOM MYJBTHUIUIEKCOPE KaHAIOB ¢ KPOCC-KOMMYTallMed KaHaJIOB B Tpymie 10 3-X
notokoB El. Tak kak 3Ta KoHQUrypauus Haubojee MOJIHO peaqTu3yeT BO3MOXKHOCTU T'MOKON KaHa-
nooOpa3yromieit anmapatypsl MK-20481'K/E B coctaBe nmaboparoproro komruiekca «L{udposas Bo-
JIOKOHHO-ONTHYECKAs] IUHUS CBSI3N».

Tak kak mabopaTopHasi yCTaHOBKA pacCUMTHIBAETCS HA TPU pabOUMX MECTa, TO UCXOMAS U3 KOM-
IUIEKTHOCTH BbIOpaHHOTO obopynoBanus CLIU u I, nenecooGpa3Ho BHIOpATh TOMOJOTHIO «JIU-
HelfHas mocieoBaTeNlbHas LENb» COIEePIKALYIO:

- JIBa TepMUHAIBHBIX MyabTUIiekcopa (MIUII-155K) u ogun MynbTuIuiekcop BBOJIa/BBIBO/A
(MUII-155K), xotopsie oOecnieunBaroT (GOpMUPOBAHUE U TEeperady Mo ONTUYECKOH cpene
arperatHoro noroka STM-1,;

- TpH Y3JIOBBIX KaHanooOpaszyrommx mynbtumuiekcopa MK-2048/T'’K-E, koMriekrarus Kax-
JIOTO U3 KOTOpBIX obecrieunBaeT popMupoBanue noroka El u3 miecty kaHaioB TOHAJIBHOU
gacToThl (TH) u mectn ocHOBHBIX 1M(ppoBbIX kaHanoB (OLK);
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TPHU TNEPCOHATBHBIX KOMIbIOTEpa (JIOKAJIbHBIX TEPMHHAJA), MOCPEICTBOM KOTOPBIX OyaeT
obOecreunBaThbCsl YIpaBlIeHUE 1 MOHUTOPUHT Beel TUGPOBOI CHCTEMBI epeaayu.
CrtpykTypHas cxema 1abopaTOpHON yCTaHOBKHU MPHUBE/ICHA HA PUCYHKE 4.

Kaxxnoe pabouee MECTO YKOMITJIEKTOBAHO CIIEIYIOIIMM 000PYAOBAHUEM:

THOKHUM Y3JIOBBIM KaHajoo0pa3yronuMm mynbtriuiekcopom MK-2048/T'K-E;

YCTpOMCTBOM pa3BeTBiieHUs BX0oAHbIX curHainoB TY u OLK, npennazHadeHHbIM 11 TOJa41
OIHOro ucrouyHuka curHana TY m oxHoro ucrounuka curHana OLIK Ha xaxxaelii U3 Tpex
noproB miatr WK-04/3K u MK-OLK/3K kanamooOpasyromero mynbtuiuiekcopa MK-
2048/TK-E;

KpOCC-TUTATHI, ISl YI00CTBA MOIKIIFOUEHUSI M3MEPUTEIIBHON anmnaparypbl K BBIXOIHBIM HH3-
KoyacToTHBIM HHTep(ericam MK-2048/T'K-E;

cuHXpoHHOro Mynbtuiuiekcopa MLIT155K, npeanasnayennoro mis ¢popmuposanus CTM-
1 u3 motoka E1, popmupyemoro MK-2048/T'K-E, a Tak ke misa nepegaun Ethernet tpaduka
B cTpykType CTM-1;

ANEKTPUUYECKOr0 Kpocca 1uppoBbix moTokoB El, ams komMMyTtanuu BbeIXxogHOro motoka El
mynbsTutuiekcopa MK-2048/T'’K-E na sxoq MIIIT155K;

IIEPCOHAIBHOI0 KOMIIbIOTEpa, coeanneHroro ¢ MI{IT155K o Ethernet u ¢ MK-2048/TK-E
no RS-232, nnst koHQUTYpUPOBaHUS 1 MOHUTOPHHTA 000PYIOBaHHUSL.

Tax >xe Ha paboueM mecTe Ne 2 ycTaHOBIIEH OJIOK MUTAHUS JIa0OPATOPHOU YCTAaHOBKHU.

6.1.0nextpuyeckoe conpstxenne MK-2048/I'K-E ¢ MUIT155K u ¢ okoHEYHBIM 000py10-
BaHHEM

6.1.1 Comnpspxenne mynbTumexcopa MK-2048/I'K-E ¢ cHHXpOHHBIM MYJIbTUIUIEKCOPOM

MLIIT155K.

Conpspxenue rubkoro kananoo6pasyrouiero mynasturuiekcopa MK-2048/T'K-E ¢ cunxpon-

HbIM MyJabTuIIekcopom MIII1S5K npousBoauTcs yepe3 cTaHAapTU30BaHHBIE AIEKTPUUYECKUE UH-
Tepdeiicel cormacHo pekomengaimu MCD-T G.703, mapameTpbl 3JIEKTPUYECKUX HHTEpQeiicoB
2048 kOuT/cex mpencrasieHsl B Tabmuie 3.1

Tabmuua 3.1 - mapaMeTpsl dnekTpruaecKkux nHTepdeiicoB 2048 kOuT/cex

ITapameTpsl cursana pexomenaanus G.703
JIuneitHOe KoAMpOBaHKE HDB3
HomunannHas yacToTa CUTHaJIa 2,048 MI11.
OTHOCHTENbHAS HECTAOMIBHOCTD YaCTOThI + 50x10E-6
Macka UMIyJIbCOB pexomennanus G.703 puc.15
Tun kaGesns CUMMETPUYHBIN
Harpy3ounoe conpoTuBieHue (aKTHBHOE) 120 Om
HoMuHansHOE NMKOBOE HAPSHKEHUE 3B
[TukoBoe HamnpspKkeHue mpodena 0+0,3B
HomunanbeHas 1IMTEIbHOCTh UMITYJIBCA 244uc¢
OTHOILIIEHWE aMILTUTY TOJIOKUTEIIBHON 1
OTPHULATENIBHOM MOJISIPHOCTH B CEPEIMHE Ot 0,95 no 1,05
HMMITYJIbCA TIO JUTUTEIIbHOCTH
3aTyxaHue OTPa)KEHUs B JIUAINAa30HE:
ot 51 mo 102 xI'n He meHee 12 nb
ot 102 1o 2048 xI'g He MeHee 18 1b
ot 2048 mo 3072 xI'g He meHee 141b

Oxonuanus noptoB notokoB E1 BeiBeieHbI Ha Kpocc-mary anmnaparypsl MK-2048/T'K-E.
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6.1.2 ConpspxkeHre ruOKOT0 MYJIBTHILIEKCOPA KAaHAJIOB ¢ OKOHEYHBIM 000pyTIOBaHUEM.

ConpspkeHne THOKOro MyJBTHILIEKCOPA KaHAIOB ¢ OKOHEYHBIM O00OpYIOBAaHUEM IMPOU3BO-
nutcs uyepe3 mudpobie nuaTepdeiicel OLIK, cormacno Pekomenmanuu G.703.1. DnekTpudeckue mna-
paMeTpbl KOTOPBIX, IPEACTaBIICHbI B TabIuUIe 6.2.

Tabnuua 3.2 - sanexTpuueckue napamerps OLK

ITapamerp 3HaueHue
Pa3max ¢azoBoro nposkanus Ha Beixojae OLIK B quanaszone yactot ot 20 0,25
I't mo 10 xI'u, EN, e 6omee
3aTyxaHue COeIMHUTENbHON TuHUN Ha yactore 128 kI, nb, He Oonee 3
YcToiiunBoCTh K IepeHanpsbkenusiv, B 500
HomunansHOE NHKOBOE 3HAYEHHE MMOCHUIKH, B 1
JnuTenbHOCTh OAMHOYHOTO UMITyJIbca Ha ypoBHE 0,5 B, Mmkc 3,90+0,39
JmuTenbHOCTh CIBOCHHOTO UMITyJibca Ha ypoBHE 0,5 B, Mkc 7,8+0,39

Oxonuanust moptoB TS7 (time slot), TS8, TS9, TS10, TS11, TS12 undpoBbIX KaHAIBHBIX HHTEP-
¢elicoB BbIBEJIEHBI Ha Kpocc-Iuiary anmnaparypsl. Homepa nmoproB coorBeTcTBytoT HOMepam KU B
cTpyKType noroka El

ConpspkeHne MyJIbTHILIEKCOPA C aHAJIOTOBBIM HU3KOYACTOTHBIM O00OPYJIOBAaHHEM ITPOH3BO-
JUTCS uepe3 2X/4X TMpOBOJHBIC aHAJIOTOBBIC KaHAIBbHBIC MHTEP(EUCHI, coriacHO PexomeHnanusm
G.712/G.713(G.714/G.715) MCD-T, snekTpudeckue mapaMeTpbl KOTOPBIX MMPEICTaBICHBI B Ta0OIH-
e 6.3. Oxonuanus moptoB TS1, TS2, TS3, TS4, TS5, TS6 xananbHbIX HHTEP(]EHCOB BHIBEACHBI HA
KpOCC-TUIATY aIimapaTyphl.

Tabnuma 3.3 - aneKkTpruuecKue napaMmeTpbl YeThIPEXMPOBOAHOTrO KaHama TU

HaumenoBanue napamerpa TY xanan
2-X TIPOBOJTHBIN 4-X pOBOJIHBIN
3aKOH KOMITaHIMPOBAHUS A A
HomuHanbHbIe H3MEpUTENbHBIE 0 0 0 13 | -35 | +4.3
YpPOBHHU Ha BXxoJze, 1b
HomuHanbHbIe H3MEpUTENbHBIE 2| -35 -7|+43]|-35]-13
YPOBHU Ha BbIXOJIE, 1b
YpoBeHb neperpy3ku koduaexa Ha 3 nb BeIIE Ha 3 b BEIIIE
HOMUHAJILHOT'O HOMUHAJILHOI'O
N3meneHnne ocTaTOYHOro 3aTyXaHHs +0,2 nb +0,2 1b
aHajor-agajor B Teuenue 10 MuH
BenuunHa nckakeHus 3aTyxaHus Ha +0,3 nb +0,3 nb
yactore 1020 I'1 OTHOCUTENHEHO HOMH-
HAJILHOT'O 3HAUCHMS
BennunHa uckaxeHuii 3aTyxaHus OT-
HOCHUTEJIbHO 3HadeHus Ha gyactote 1020
' qyist peskrma ananor-uudpa u uud-
pa-aHaJIOT B IMAra30He 9acToT:
200-300 I'g HE MCHEe HE MCHEE
300-400 I'ig -0,3 nb - 0,25 nb
-0,3++1,01b -0,25 + +0,25 nb
400-600 I'ng -0,3++0,75 ob 10,25 nb
600-2400 I'rg -0,3++0,35 nb + 0,25 nb
2400-3000 I'rg -0,3++0,55 b | -0,25 =+ +0,45 nb
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3000-3400 I'rg -0,3++1,51b -0,25++0,9 n1b
3400-3600 I'ng HE MCHEe HE MEHEe
-0,3 nb - 0,25 nb
BxoHbie ¥ BBIXOJIHBIE CONPOTUBIICHUS 600 Om 600 Om
[IIym B HE3aHsATOM KaHaie, mpu HY - 67 nb - 67 nb
BX0JI€, HarpyeHHoM Ha 600 Om

6.1.3 BBoj BBIBOJ] CUTHAJIOB TAKTOBOM CUHXPOHM3AIIUN

BBOJ BBIBOJI CHTHAJIOB TaKTOBOW CHHXpOHM3AIMK TpousBoautcs depe3 mopt SYN kpocc-
miatel MK-2048/I'K-E, sanextpudeckre mapaMeTpbl KOTOPBIX MPEACTaBICHBI B Tadimie 6.4 , B co-
otBercTBUH ¢ Pex.G.703 MCO-T.

Ta6muma 3.4 - anekrpudeckue napamerpbl CTC

[TapameTrpsl curnana pexomenanus G.703.10
HomuBannHas yacToTa CUrHaa 2,048 MI 1.
OTHOCHTENbHAS HECTAOMILHOCTH YaCTOTHI + 50x10E-6
Tun kabens CAMMETPUYHBIN
Harpy3ounoe conpoTuBieHue (aKTUBHOE) 120 Om
MakcumanbHO€E IMKOBOE HANPSKEHHUE 1,9B
MuHUMaNbHOE MMKOBOE HAIIPSIAKEHUE 1,0B
JlonmycTuMoe 3aTyxaHue COeIUHUTEIbHOMN ot 0 1o 6 nb
muann Ha yactore 1024 I
3aTyxaHue OTPaKEHUS Ha YaCTOTE He meHee 15 n1b
2048 xI'1t

Metoanyeckue yKa3zaHHsL:

ITporecc BeIONHEHHS pabOTHI TPeTyCMaTPUBACT:

- MHIUMBUAYaAJBHYIO MOATOTOBKY K paboTe 3a cueT BpPEMEHH, NMPEeTyCMOTPEHHOIO B IPO-
rpaMMe JUCHUIUTMHBI HA CAMOCTOSITEIbHYIO PaboTy;

- BBIIOJHEHHE pacu€THO-rpaduuecKkux pador;

- DKCIIEpUMEHTAaJIbHbIE UCCIIEJOBAHMUS,

- 3alIUTy NOJYYEHHBIX PE3YIbTATOB C UX TEOPETUUECKUM OOOCHOBAHHUEM.

J11s BBIIOSTHEHUS 331aHUS CTYJIEHT JI0JIKEH:

- 3HaTb OCHOBHbIC TEPMUHBI U ONPEICICHHUS TEOPUU U TEXHUKU LHU(POBBIX CUCTEM Tepe-
Jlauy;

- 3HaTh TEOPETUYECKHE OCHOBBI MPOLIECCOB NMPE0OPa30BaHMs MEPBUYHBIX CUTHAIOB CBA3H
U Iepefayy JaHHBIX B HU(POBBIC, METO/AbI MYJIbTUIIJIEKCUPOBAHUS U JIEMYJbTUILIEKCUPOBAHUS B
U(POBBIX CUCTEMAX MEpeIauH;

- 3HATh YCTPOMCTBO M TEXHUYECKHE XapaKkTepucTuku obopynoanus MK-2048;

- 3HATh CTPYKTYpY y4uebHoi maructpaim LICII ee mpuHIMn AecTBUS U QYHKIIMOHATLHBIE
BO3MOXKHOCTH

CTpyKTypHas cxeMa OpraHu3aliy CBS3M J1a00OpaTOpPHOM YCTAaHOBKH IPHUBEJCHA Ha  pH-
cyHke 3.4.
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Pucynok 3.4 - cTpykTypHas cxema JIabopaTOpHOU yCTaHOBKU

7 Brmouenue u Hactpoiika MK-2048/T'K-E

7.1 YcraHoBKa pexuMa paboThl IJ1aT

[Tepen BkITtOUEHHEM ammmapaTyphbl CIENYET BHICTABUTh HYKHBIA PEXUM palbOTHI IJIaT, B CO-
OTBETCTBUHU C TpeOyemoi KoHurypaiueir ooopynosanus. Beibop pesxkrMa paboThI TIaT IPOU3BO-
JTUTCST KOMMYyTaluen nepembluek (ycraHoBkod JMP- nepexitouateneil) Ha rpeOeHKax B COOTBET-
CTBYIOIIME TOJIOKEHUSI. PAacCMOTpUM BO3MOXKHbBIE TIOJIOKEHUSI TIEPEMBIYEK U JUISL TTOTYYEHUST HYXK-
HOM KOH(UTYpaIlid YCTAHOBUM MIEPEMBIYKH B COOTBETCTBYIOIINE TTOJIOKEHUS.

7.1.1 bnox MJ1-4U

I'pedenku P1...P17, P19...P21, P23...P25 — TexHONOTHYECKHE TIPEIHA3HAYCHBI JJIS TPO-
rpammupoBanus mukpocxem D2...D4, D6...D§, D10, D11, D14, D15, D18 u npoBepku pexumMoB
(GYHKIIMOHUPOBAHUS HA TIPEANPUITUH-U3TOTOBUTEIIE.
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I'pebGenka P18 — onpenenser mapaMeTpbl TAKTOBOTO BXOJa CHHXPOHHU3aUU (KOHTAKTHI 2 U 6
BuiIkH X50). [Ipu 3aMKHYTBIX MepekodyareneM KOHTakTax rpedeHku | — 2 obecneunBaeTcs BXOA-
Hoe conpoTtuBieHue 75 OM, npu pasoMKHYThIX — 120 OM. [Tpu 3aMKHYTBIX NepekiIoyaTeneM KOH-
TakTax rpeOeHKH 3 — 4, KOHTAKT 6 TAKTOBOT'O BXOJ[a CHHXPOHM3ALUHU 3a3eMJISIeTCS, MIPH PA30OMKHY-
TBIX — 00€ecIIeYnBaeTCsl CAMMETPUYHBIN BXOJ CUHXpOHM3auuu.. [lepexiitoyaresnb ycTaHaBIMBaTh HE
Oynem — BxoJ cuMMeTpuuHbIi 120 Om.

I'pebenka P22 — onpenenser UCTOYHMK Ul TAKTOBOTO BBIXOJA CUHXPOHHM3ALMU (KOHTAKTHI
3 u 7 Bunku X50). [Ipu 3aMKHYTBIX NepeKiitoyaTeseM KOHTaKTax rpeOeHK 1 — 2 — oT HampaBiIeHus
nepeaaun. Ilpu 3aMKHYTBIX NEpeKIrOYaTesIeM KOHTaKTax rpe0eHKH 2 — 3 — OT HalpaBJIeHUs Mpue-
Mma. [lepekiogyarens ycTaHOBUM B TOJIOKEHUE | — 2 — CHHXpOHM3ALKUS OT HANIPABIICHUS IIepeayu.

7.1.2 baok KCY-4U

[Tpu n0KaTBPHOM MOAKIIOYEHUH KOMIIbIOTEpaA K pazbeMy «RS-232)» 6moka KCVY-4U konTtak-
Thl 1 —2 rTpebenku P1 1omKHBI OBITH 3aMKHYTHI.

Konrakrsl rpebenok P2 u P3 10mKHBI OBITH 3aMKHYTBI.

I'pebGenku P4, PS5, P6, P8, P9, P10 nomxHBI OBITH CBOOOIHBI.

I'pebenku P7, P11, P12 u P13 sBnsitoTCs TEXHOJOTUYECKUMH U WCIOJB3YIOTCSA ISl TPO-
IrpaMMHpOBaHUs MHUKpocxeM. Tak Kak MpearnoiaraeTcs JOKalbHOE MOJKIIOUYEHHE K KOMIIBIOTEPY
osoka KCVY-4U, To ycTaHOBUM IEepeKIroYarelsb B ojoxenue 1 — 2.

7.1.3 Ilnara YKK-4U

I'pebenxu P2, P3 — TexHOnOrMueckre M MpH IKCIUTyaTallUM BCE KOHTAKThI JOJKHBI OBITH
CBOOOHEI.

I'pedenka P1 — koHTaKThI | — 2 3aMKHYTBHI — BKIIFOUEH PEKUM JUCTAHIIMOHHOTO KOHDUTYpH-
pPOBaHUs, KOHTAKThl | — 2 pa30MKHYTBI - PEKHUM JUCTAHLIMOHHOTO KOH(UI'YPUPOBAHUS BBIKIIIOYEH.
JJ1s BO3MOXXHOCTH JUCTAHIIMOHHOTO KOH(PUTYPUPOBAHUS KOHTAKTHI | — 2 OCTaBUM Pa30OMKHYTBIMH.

7.1.4 IInara YIIC-4U

[Tnata YIIC-4U B xoHUrypanuu HE HYXKIACTCs, MOCKOJIbKY UMEIOIINECS TPEOCHKH SIBIIsI-
IOTCS] TEXHOJIOTHYECKMMU M UCHOJIb3YIOTCS 3aBOJIOM-U3TOTOBUTEIIEM.

7.1.5 Ilnara MK-04/3K

Kondurypuposanue mnatel MK-04/3K ocymiecTBisieTcss yCTaHOBKOM Mepekiovareneii Ha
IITBIPEBBIX TPeOCHKAX B COOTBETCTBHH ¢ Tabmuuei 3.5.

Tabmuna 3.5 - konpurypuposanue miate MK-04/3K

| xaHan Il xanan Il kanan
YpoBeHb Ne rpebenku | Cocrosinue | Nerpebenku | Cocrtosinue | Nerpeben- | CocrosiHue
1 KOHTAaKTOB | KOHTaKTOB | M KOHTAaKTOB | KOHTaKTOB KH U KOH- KOHTaKTOB
TaKTOB
Bx. -13 nb P7/1,P7/2 PazomxkH. P8&/1, P&/2 PazomkHn. P9/1, P9/2 Pazomxkh.
Beix. +4 nb | P10/1, P10/2 3aMKH. P11/1,P11/2 3aMKH. P12/1,P12/2 3aMKH.
Bx. -3,5 nb P7/1, P7/2 3aMKH. P8/1, P8/2 3aMKH. P9/1, P9/2 3aMKH.
Breix. -3,5 nb | P10/1, P10/2 PazomxkH. P11/1,P11/2 Pazomkn. | P12/1,P12/2 | Pa3oMkH.

B cooTBeTcTBUY C 11€/1€BBIM Ha3HAUEHUEM J1a00paTOPHOI YCTaHOBKH, BEIOEPEM YETHIpEX-
MPOBOIHBIN pexkuM padoThl Tuiatel UK-04/3K. [l 3TOro ycTaHOBUM MEPEKIIIOYaTeNd Ha KOHTAKTHI
COOTBETCTBYIOIIME YPOBHAM curtaiga Munyc 13 nb u mroc 4 nb ( ueTbIpexnpoBOIHBIN pexXUM pa-
0OTHI ), JUTSI KaXJ0TO U3 TPEX KaHAJIOB, B COOTBETCTBUU ¢ Tabymiiei 6.1

7.1.6 IInara UK-OLK/3K. KondurypupoBanue miaThl 3aKIH04aETCs B YCTAaHOBKE, JUIs KaX-
JIOTO KaHajla MeCTHOTO WiH yaanerHoro nuieida mo OLK (64 kout/cex). YcranoBka nuieigon
OCYILECTBIISICTCS ITPH MMOMOIIM TIepEeMBbIUYEK Ha IJIaTe, JIM00 AUCTAHIIMOHHO C yJAJIEHHOTO TepMHUHA-
na ( 6ok KCVY-4U unu I1K)
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KondurypupoBanue ocyiiecTBisieTcsi Mpu MOMOIIM TEpeKIovaTenel Ha MITBHIPEBBIX TI'pe-

OcHKaX, B COOTBETCTBHUU C Tabiuuei 3.6

Tabmuma 3.6 - koadurypupoBanue mwiatel MK-OIK/3K

Pexxum BKITIOUCHUS 3aMKHYTHI KOHTAKTHI TPeOCHOK
1 xkanan 2 KaHaju 3 kaHan
MecrtHblil nueid
BrixiroueH P2/1 —P2/2 | P4/1 — P4/2 | P6/1 — P6/2
Brurouen P2/2 —P2/3 | P4/2 — P4/3 | P6/2 — P6/3
VYrpasienue ot ynanenHoro repmunaia | P2/3 — P2/4 | P4/3 — P4/4 | P6/3 — P6/4
VY nanennslid nuieid

BrikitoueH P3/1 —P3/2 | P5/1 —P5/2 | P7/1 —P7/2
Bxutouen P3/2 —P3/3 | P5/2 - P5/3 | P7/2—-P7/3
VYnpasienue ot yganensoro repmunana | P3/3 — P3/4 | P5/3 —P5/4 | P7/3 —P7/4

I'pebenku P1, P8, P9, P10 aBASIOTCS TEXHOIOTUYSCKUMHU U TIPH IKCIUTyaTal[MH HE MCIIOJb-
3YIOTCSI.

st ynobctBa m OE30MACHOCTH MPOBEACHUS JTAOOPAaTOPHBIX PAaOOT YCTAHOBUM PEKUM
yIpaBiIeHUS OT YJAJICHHOTO TePMUHANA, B COOTBETCTBUU C Ta0nuien 7.2.

7.2 Bkirouenue u HacTpoiika MK-2048/T'K

[Tepen Brmouenuem ammapatypsl MK-2048/I'K HeoOX01uMO MTPOBEPHUTH:

- KpeIex IUIaT B CEKLUY;

- IIOJKJIIOYCHHUE ICTICH IUTAHHUS,

- MOJKJIIYEHUE OKOHEYHOH anmnaparypsl K MHTepQEeHCHBIM Iu1aTaMm;

- TMOJKJIIOYEHHE Leneil mpuema W mepenaun curHaioB 2048 koOurt/c;

- BKJIIOYHTH TyMOJep Ha Osioke mutanusi BI1-220/48.

Bxrouenne o6opyioBaHUSI MPOU3BOAUTCS C MMOMOUIBIO TyMOJiepa Ha 0J0Ke BTOPUYHOTO MUTa-
uus BII-14, npu aToM 3aropaercsa nnaukaius Ha camom Oioke BII-14, a Taxke Ha 610oke KCY-4U.

7.2.1 Pabota ¢ 6nokom KCVY-4U. Kondurypauuto o0opynoBaHusi, MOHUTOPUHT BCEX IUIAT, a
TaKXe KpOCC-KOMMYTALIMIO KaHAIOB MOXHO Mpou3BoauTh ¢ 01oka KCY-4U, npu nomomu Tpex
JIBy3HAUHbIX IU(POBBIX MHAMKATOPA U KJIABHII YIpaBiieHUs. PaccMOTpuM yripaBieHHE U MOHUTO-
PHHT anmapatypsl ¢ JuieBoit croponsl O1oka KCY-4U 6onee moapoGHo.

bnox KCVY-4 ¢ Touku 3peHust UHAMKAIMY U YIPABJICHUS MOKET HaXOUThCSI B YETHIPEX COCTOSI-
HUSX:

- yOpaBlieHUE MapaMeTpaMu;

- ylpaBiieHHUE 00BEKTOM;

- HACTpOMKa MOPTOB;

- peXHUM MHIUKaLUS.

Knonku u nndpoBbie HHANKATOPHI, PACHOIO0KEHHbIE HA JTUIEBOW MMaHEIH IJIAThl, IPH 3TOM BbI-
HOJHSIOT pa3Hble QYHKIIUN U 0TOOpaXkaroT pa3Hyto HH(OPMAIHIO.

ITepeBox KCVY n3 0THOTO COCTOSIHUSA B IPYro€ MPOU3BOJUTCS HAKaTUEM BEPXHEH KHOMKHU «Y ».
ITocne Bkmouenus nutanust, KCY HaxoauTces B COCTOSHUMU ylpaBieHUs napameTpaMu. Maaukanus
COCTOSTHUS OCYILIECTBIISIETCS] BEpXHUMH UHIUKATOPaAMHU.

ITpu BBOJE MOJIOKEHMSI TAPAMETPOB HOBBIE NOJIOKEHNUS 3alIMCHIBAIOTCS B ITOCTOSHHYIO NTaMATh
MUKPOKOHTPOJIIEpA aBTOMAaTHYECKH.

7.2.1.1 Ynpasnenue napamerpamu. Bepxuue muamkaropsl otoOpaxkator «YII» (Ympasie-
Hus [lapamerpamn). CpegHue HHAMKATOPBI OTOOpaXkal0T Ha3BaHME BBIOpaHHOTO napameTpa. Hruk-
HUE MHJIMKATOPBl OTOOPAXXKaloT MOJIOKEHUE (BEJTMUMHY) BEIOpaHHOTO Napamerpa. [lepexmoueHue K
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CIIEYIOIIEMY MapaMeTpy OCYLIECTBISIIOTCS KHOMKOM «II» (mepekitouenne K mpeaplaylieMy napa-
METPY MOKHO OCYIIECTBUTh KHOIMKOH «BB», ecnu He BBIOpaHO HOBOE IMOJOXKEHHE MapamMeTpa).
Br16op nonoxenus napamerpa nepekitoyaercs kHonkon «By. Ilocie BbIOOpa HOBOTO MOJIOKEHUS
Ha HIDKHEM JICBOM MHJIMKATOpe OyleT MUraTh HOBOE BRIOPAHHOE IMOJIOKCHHE mapameTpa. st BBe-
JIEHUS] BBIOPAHHOTO TOJIOKEHUS B almapaTypy U 3allUCH €ro B MaMsTH CJIelyeT Ha)XaTb KHOIKY
«BBy». BriOpanHoe moyioKeHUE JOJIKHO MOSBUTHCS HAa HUXKHEM MpaBoM uHAuUKaTope. [losiBieHue
MUTaoIIel TOYKH Ha HIDKHEM [IPaBOM MHJIMKATOpEe UHPOPMHUPYET O TOM, UTO TEKYIEe MOJ0KEHUE
rapaMerpa He COOTBETCTBYET IOJIOXKEHUIO MapaMeTpa 3aJaHHOTO ONEpaTopoM (KOMaHIOW KOMIIb-
totepa). Ecnu npu BeIOOpE HOBOTO MOJIOKEHUSI HE Ha)XaThb KHONKY BBojaa «BB» B Teuenue 5 ce-
KyHJ, TO WHPOpMAIMs O HOBOM IOJIOKCHHH TMapamerpa racHer. [lopsiok ympaBieHUs OJIOKOM
OJIMHAKOB ISl BCEX YEThIPEX COCTOSIHUM.

Nunukamus napamerpa «CUMHXpOHU3AIMS» OCYIIECTBISETCA HAa JIByX MHAMKATOpPax (HUXK-
Hue uHANKATOpHhl). [I03TOMY HOBOE MOJIOKEHUE MTapaMeTpa UHAULIUPYETCS TOXKE Ha HIXKHUX MHU-
Karopax, TOJbKO MPH 3TOM MUTalOT HIDKHHE TOYKH. CHUCOK MapaMeTpoB KOTOpbIE OTOOpakaer
ook KCVY B pexxnme «YmpaBiaeHHe mapaMeTpamMuy» IpuBoauTcs B Tabnuie 7.3.Tak kak OJIOK yHH-
BEpCAIIbHBIN, TO OH 0TOOpaXKAaeT mapaMeTphl, KOTOPBIS sl KOHPUTYPALIUK HAIIETO MYJIbTUILIICKCO-
pa He HYXXHBI. B 9T0if Tabnuie u B MOCIeAyIOIIEM IPUBEIEM MMapaMeTpbl KOTOPbIe COOTBETCTBYIOT
pUOOPETEHHON KOMIUICKTAIUH.

Tabnuna 3.7 - cnucok napaMeTpoB «YTpaBJeHHUE MapaMeTpaMu

[TapameTp [Tonoxxenue
Nunnkanmsa Hazsanue WNuamukamusg | HazsBanue
CH CunxpoHuszanus A Ot nopra A

B Ot nopra B
F Ot nopra F

SY | Buemnss
AU | ABTo renepanus

Ab Tpanszut A-B 1 Bxurouen
0 Brixiouen
TA Nudopmanus no butam 7 ot 0 10 255
ITopra A
7B Mudopmarus no outam 7 nopra Bpt 0 o 255

7.2.1.2 YnpaBnenue oobekToM. BepxHue mHaukaTopsl oToOpaxkaroT «YO» (YmpasieHus
Oo6mwexroM). CpeHrEe MHAMKATOPbI OTOOpa)XaroT Ha3BaHWE BbIOpaHHOTrO mapamerpa. HukHue MH-
JUKaTOPbl 0TOOpaKaroT MOJI0KEHNE (BEIMYMHY) BEIOPAHHOTO ITapaMeTpa.

Crniucok mapaMeTpoB KOTOpbIE BBIBOAATCA Ha MHAMKATOpbl O10ka KCY mpuBoasrcs B Tad-
e 7.4

7.2.1.3 Hactpoiika noptoB. B cocrtosHun «HacTpoiika mopTOB» BEpXHHE WHAMKATOPBI
oroOpaxatoT «HII». Cpennue nHauKaTopbl 0TOOpaXxaroT Ha3BaHHe BbIOpaHHOrO napamerpa. Hux-
HUI JIeBbI MHAMKaTOp OTOOpakaeT BbIOpaHHBIN mopT (A, B, F,). Hwxkuuil npablii MHIUKAaTOP
oToOpakaeT MoJIoKeHHe napaMeTpa. IlepekintoueHne K cieayromeMy napaMmeTpy OCyLieCTBISIOTCS
kHonkoi «II». Beibop mopra ocymiectBisitores: kHonkoi «B». Knonky «BB» nHBepTupyeT Teky-
1iee COCTOSTHUE MapaMeTpa U BBOJUT €r0 B almnaparypy.

Crnucok mapaMeTpoB HaxoauTcs B Tadnwuie 3.8
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Ta6mmia 3.8 - cnucok mapamMeTpoB «yMpaBJICHHE 00BEKTOM)

[Tapamertp [Tonoxenune
Nunukanmsa Hazsanue unukanus HazBanue
PE PexxuM mugukamun 0 Nupukanus aBapuii
1 WNunukamnus koH(Urypalum Mat-
PUIBI KOMMYTAIlUA OCHOBHBIX
KaHaJIOB
2 Munukanug cocToSHUA KaHAI0B
HC Howmep cetn ot 1 1o 99
HH Howmep noaceru ot 1 1o 99
HO Howmep o0bekTa ot 1 10 99
PC Pexxum cuHXpoHU3aIuu 1 OnopHbIf
2 JIuneHbIi
3 Kecrkuit
10 [Tonoxenne 0ObEKTA B KOJIBIIE 1 [lepBbrii
2 Cpennuit
3 TTocnennuiit
CcC CnyxeOHast CBsI3b 1 Bxrouena
0 BriknmroueHa
bC brokupoBka TpyOKH ciyxeOHOH 1 biioxupoBka BKIrOU€Ha
CBA3H M HHAMKAINA MOTIOXKCHHA 0 brnokupoBka BbIKIIIOUEHA U TPYO-
TpyOKH Ka OIyIIECHA
8 brokupoBka BbIKIIIOUEHA U TPYO-
Ka MOJIHATA
311 3anuce B NaMATh 1 BrinosHuTh
0 He BBINOJIHKUTH
HY Hauanenas ycranoBka 1 BrinosHuTh
0 He BBIOJIHHUTH
ocC OO6muii copoc 1 BrimonHuTh
0 He BbIMOJIHUTD
Tabnuna 3.9 - cnircok mapamMeTpoB «HACTPOIKA TOPTOBY
ITapameTtp [Tonoxenne
Nunnkanmsa Ha3zsanue Nannkanmsa Hazsanue
bII bioxuposka nopra 1 Bxirouuts
0 BEIKITIOUHTE
LP Hlneii¢p nopra 1 Bxrounts
0 BrIKIIIOUHTH
C4 Oynkius CRC-4 1 Bxrounts
0 BrIKIIIOUHTH
16 CYB 0 He ucnons3oBate CYB(KI16 cB06O-
JIeH)
1 HcnonwszoBate CYB (KW16 3ansr)
31 ITono>xeHne KkaHajga MOHUTO- 0 Kanan monurtopunra B TS0 (K31
puHTa CcB0O0OO/IEH)
1 Kanan monutopunra B TS31 (KM31
3aHAT)
OF Kanan monutopunra 0 Brixkimrounts
1 Bxounts
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7.2.1.4 Pexum unaukanus. MHOukanus pa3aensercs Ha TPU PeKUMa — PEeKUM HMHAUKALIUU
aBapuil, peXUM HHIUKAIMH KOH(UTYpAIIUH MATPUIBl KOMMYTAllUd OCHOBHBIX KaHAJIOB U PEKUM
MHIVKALUKU COCTOSHUSA KaHAIOB. [lepexiatoueHne Mexny pekKMMaMH OCYIIECTBISIETCS IapaMETPOM
«PexuM HHOUKAITAN.

B pexuMe uHaMKanMu aBapuil oToOpakaroTcsl OJHA 3a OAHOHM BCe MMEIOIIMECS aBapuu B
annaparype. B aToM pexxume BepxHHe UHAUKATOPBI oToOpakatoT «AlD» (ABapuu Ilnar). Cpennue
WHIMKATOPBl — HOMEp IUIaThl ¢ aBapueil. HuxHue muaukaTopel — kon aBapuu. CHnucok aBapui
npuBezieH B Tabiuue 6.1. CkopocTs nepedopa aBapuii peryiaupyercsi KHonkoit «II» (Tpu ckopocT).
JUisd MHOUKaIMK TOJIBKO BEepXHeHl aBapuu ciyxuT kHonka «By. Ilepexon B cocrosiHue mnepedopa
aBapuil ocylecTBisieTcsl €10 jke. Ecau BKIIIOUEH 3BOHOK CTOEYHOH CUTHAIW3allMu, TO Ha)KaTue
KHONIKH «BB» BbIKItO4aeT ero. Eciu 3BOHOK CTOCYHOM CUTHAIM3alUMU BBIKJIIOYEH, TO HAKAaTHE
KHONIKH «BB» NMpUBOIUT K MHIWKALUU CIEAYIOLIECH aBaprH.

B pexxuMe nHaMKanuy KOH(QUIypauy MaTpUilbl KOMMYTAallud OCHOBHBIX KaHAJIOB MHAMLU-
pyeTcs COOTBETCTBHE BXOMALICTO KaHaja MCXOJAIIeMy KaHanmy. Homep BXozsiero kaHaia 0To0-
pa)kaeTcsi Ha BEPXHHUX MHAMKATOpax, MOPT BXOMIALIETO KaHajla — HA JIEBOM CPEJHEM HHAMKATOPE.
Howmep ucxopsmero kanana oTo0pa)xaercss Ha HIDKHUX HHIUKATOPax, MOPT MCXOASAIIETO KaHala —
Ha MpaBOM CpeJHeM HHAuKaTtope. Beibop mopra ocymiectBisercss kHonkoil «By». Kuomka «II»
BKJTIOYAET/BBIKIIIOYaeT apTomarndeckuid nepedop KM BeiOpannoro nopra. Ilpu BKiItoueHHOM aBTO-
MaThyeckoM rnepebope kHomka «BB» u3menser ckopocTth nepebopa (Tpu CKOPOCTH), a MPHU BbI-
KJIFOYEHHOM aBTOMaTU4YeCKOM Inepedope kHomka «BB» yBennunBaetr Homep KU.

Wupukanus cocTossHUS KaHaoB. BepxHuii neBbiil mHANKaTOp oToOpakaet «C» (CocTosiHue
KaHaja). BepxHuil npaBblif — KoJ TUI KaHana (IpU OTCYTCTBUU KaHaya oToOpaxkaercs «-»). Cpen-
HHE MHAUKATOPBI 0TOOpaxkaroT Homep kaHana (ot 1 10 30) HuxHuii npaBblii HHAMKATOP 0TOOpaxka-
€T KOJ| COCTOSIHUS KaHaJa (IIp1 OTCYTCTBHM KaHaja oToOpaxaercs «-»). BbiOop kaHana ocyiiecTs-
nsrotTest kKHonkou «II». Knonku «B» u «BB» nenonb3yroTces Uit ynpaBlIeHUs KaHAJIOM:

- OmkHUN nUTeh( (MHIUKAINS — HIDKHSS JIeBas TOYKA, KOMaH/a — KHOTIKA «B»);
- JanpHUM nuieiid (MHAMKALUS — HIDKHSAS IpaBas TOUKa, KOMaHa — KHolika «BBy).

CHucoK TUIOB, COCTOSTHUI M KOMaH]| KaHAIOB IipuBeieH B Tabmuie 3.10.

Ta6auna 3.10 - crMCcoK TUITOB, COCTOSHUI U KOMaH I KaHAJIOB
Kop tuma Tun Kon cocrosuus Cocrosguue Komannaer

4 HK-04 0 Het aktuBHocTu | [Janbuuii nuteii¢ (kHomnka «BB»)
AKTHUBHOCTB
Janpuuii nuieiid | bmwokuuit nuteiid (kHonka «By)
OOpsIiB ubanu | JanbHuit nuteli¢ (kHonka «BB»)
K3 nunun
I1BC
CHUAC
Pabota

7 NK-OLK

QPR WINF Ol

7.2.2 Kongurypanus c¢ [IK. Konpurypanuro MynpTHILIIEKCOpa TaKkKe MOXKHO IMPOU3BOIUTD
c IIK.

KondurypupoBanue MynbTUIUIEKCOPAa MOXKET ObITh MPOBEAEHO MO0 AMCTaHIMOHHO, ¢ [TK
JaNbHEW CTaHLMU Yepe3 KaHajl MOHMTOpPUHTa, 0o JokaiabHO, ¢ [IK MecTHOM cranuuu. B nocnen-
HeMm ciydae 11K noxkirouaercss uepe3 9-KOHTaKTHBIM pazbeM Ha JuIeBod naHenu miarsl Y KK-
4U./Ins1 3TOr0 HYXKHO:

1. DoaKIIOUNTH COEAMHUTENBHBINA Kabenb u3 koMiuiekTa [IK ¢ oHO# cTOpOoHBI K JHLIeBOMY 9-

KOHTakTHOMY pazbeMy monyis YKK-4U, ¢ apyroit cropons! - k pazsemy COM IIK;

2. BKIIIOYHUTH NUTAHUE MEPCOHATBHOIO KOMITBIOTEPA;
3. mpowmsBectu 3arpy3ky Windows 98 (2000), XP ;
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4. zarpysurth pabouyro nmporpaMmy RemoteConfigUniversal.exe misi KOHQUIypamuu rHOKoOi

yactu obopynoBanus MK-2048/I'K-E, npu 3TomM Ha 3KpaHe mosiBiseTcs 3aroioBok: «KoH-
¢uryparop n.m.l.p.», roe n.m.l.p. — HOMep BepcUu MPOrpamMMBl.
Ha pucynke 3.5 npencTaBieHO TOPH30HTAIbHOE MEHIO C YCIOBHO CTPYKTYPHBIM H300pa-

JkeHueM rudkoro mynbTuiviekcopa. A, B, C, D, E, F, G, H - nopTsl BBOZ1a BbIBO/Ia HANPABICHUS
nepeauy, B HalleM cily4yae UcIob3ytoTes noptel A, B, F u E.

e

Marn [lavATe  HacTpodkd 7

D am

E F E npAsoe NOAKNNYEHHE
NpoTokron
Irt"' 12b ¢ 32b & Auto
B
KoHpepeHUMK
G H
C D

Tect B

=i |

=

Pucynok 3.5 - MeHI0 mporpaMMbl KOHPHUTYPUPOBAHHS

OtkpeiTh MeHIO «Hactpoliku» u ¢ nomombto noameHo «Hacrpoiiku COM nopra» ycraHo-
BUTb TpeOyeMbIil TOPT (B 3aBUCUMOCTHU OT Toro, kK kakomy COM nopty [IK noakimrouen ka-
Oenb);

Kondepenmus - marpuiia KoHpEepeHII-CBsI3ei.

B ciydae nokajibHOro KOHGUTYpUPOBAHHSI HY>KHO:

BbIOpaTh «IIpsimoe mojKkitoueHue;

npoBeputh cBs3b [IK ¢ nponeccopom mnatel YKK-4U. Jlns 3T0r0 HY’KHO BBHIOpaTh KHOIKY
«Tect», npu Hamuuuu cBsizu Mexay npoueccopom B miate YKK-4U u [IK unauxatop
KHONKH «TecT» craHOBUTCS 3ei1eHbIM. [Ipy OTCYTCTBUN CBSA3M HHIMKATOP - KPAaCHBIM;

IpU JUCTAHIIMOHHOM KOH(UTYpHUPOBAaHUU HYXHO YCTAaHOBUTH aJipec KOH(PUTypupyemoii
CTaHUUU U3 crucka «JlambHuil 00BeKT» U cOOCTBEHHBIN ajpec U3 cnucka «bamxHui 00b-
EKT»;

nepesa 3aJlaHueM HOBOW KOH(UTypaluu HEOOXOAMMO MPOUYUTaTh KOH(UTYpAIHIo, UMEIo-
HIyI0Cs B MaMsTH MyJbTUIUIeKcopa. [ aToro Heo6xoaumo nepeidtu B MeHto «llaMstb» u
BbIOpaTh «IIpounTaTh aKTUBHYIO 30HY», NpPU 3TOM B HIDKHEM JIEBOM YIUIy MOSIBUTCS
Hagnuch «Yrenue Ilopr..., kaHai...», MOKa3pIBalOIIasl MPOLECC YTEHUs NaMSATH MYJIbTHU-
IIJIEKCOPa;
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nocJie MOSIBICHUs HaanucH «YUTeHue 3aBepuIeHo!» HYXKHO BHIOpaTh WHTEPECYIOUINI MOPT,
Ha SKpaHe MOSBUTCS TabauIa KOH(PUTypauu ( TeKyIiee COCTOSIHUE MaTPUIbl KOMMYTAIIHN)
MYJIBTHIUIEKCOpA, COCTOSIIas M3 4eThipeX cTosionoB (Pucynok 6.2). IlepBbiii u Tperwmii
CTOJIOLBI COOTBETCTBYIOT BXOASIIMM KaHaibHbIM uHTepBanam (KIU) mopra BbIOpaHHOTrO
MopTa, BTOPOW M YETBEPTHINA CTOJIOIBI COOTBETCTBYIOT MOPTY M HOMepy ucxozsmero KU.
Konduryparnuro M0oxHO 3a1aBaTh 1ByMs crioco0amu:

- IlyTeM 3arpy3Ku B pabouyro mporpammy roroBoro Qaiina KoHpurypauuu,

- BBOJIOM C KJIaBUATypbl KOMIIBIOTEPA;
[Tpu pyuHom 3a1aHuu KOHGUTYpALUUA HEOOXOIUMO:
BbIOpaTh HYXKHBIN IIOPT, IPX ATOM Ha 3KpaHe nosiBUTcs 3arosnoBok: [lopt A (B, F), a Huxe 4
croiona koHpurypamuu Ha 30 KaHAIOB.
BBECTU B COOTBETCTBYIOLIME CTPOUKU CTOJIOOB ncxonaumx KU nopt u Homep ucxoasiiero
KW, npuyem asns BBoJIa HampaBjeHHUs] HEOOXOJUMO HCIOIb30BaTh TOJIBKO JIATUHCKYIO pac-
KJIAJKy KJIaBHATypbl, TaK KakK IPU BBOAE KUPWIIMYECKUX CHMBOJIOB MJIM HOMEpA MCXOJs-
mero KU pasuoro 0,16,32,33,34 .... mporpamma Beimaet omuoky( 0 u 16 KU ciyxebHbIe,
32, 33...KU He cyiiecTByIoT);
HakaTb KHONKY «OK», mpu 5ToM Ha SKpaHe CHOBa MOSIBUTCS M300paskeHue pucyHKa 3.5;
BbIOpaTh MeHIO «llaMsAThY;
BbIOpaTh MYyHKT «3amnucaTth akKTUBHYIO 30HY», [IPU 3TOM JaHHbIE 0 KOHQUTYpALUU MYJIbTHU-
IJIEKCOpa U3 KOMIIbIOTEPA 3allMChIBAIOTCS B MaMsITh MYJIbTUILIIEKCOPA.

1 k- 17 |Cc17
2 k- 18 |C-18
3 |c-3 19 |C-19
1|c-4 20 |Cc-20
b IC-h 21 |c-1
[
7
]

C-6 22 |c-22
C-7 23 |C-23
C-8 24 |C-24
1 [ 2h |C-25
10 |jc10 26 |C-26
11 |c-11 21 |Cc-27
12 |c12 286 |c-28
13 |c13 29 |c-29
14 |c-14 30 |C-30
15|c15 31 |K-

W 0K | x Canzel |

Pucynok 3.6 - npumep 3anmcu Kpocc-KOMMYTAIMU KaHAIOB

Ha pucynke 3.6 mokaszan mpumep 3anucu nporpammbl coenuaennit KM1-KM31 nmopra A ¢

COOTBCTCTBYHOIIMMU KN nopra C, NpHUYEM IIPpU AYIIICKCHOM PCIKUMCE JOCTATOYHO 3aAaTbhb TOJIBKO
OJIHO HaITpaBJICHUEC COCANHCHUS.

CJ'ICI[yeT INOMHHUTDH — KaXJ0€ MHUIIUNPOBAHUC KOMAH/IbI «3anuce» MMPOU3BOJUTCA B HOBYIO

o0nactb maMmsTH, KoTopas Ha3biBaeTcs «30Hoi». KomnuectBo 30H 64 (ot 0 10 63). Ilpensiaynue
(HeakTUBHBIE 30HBI) MOXKHO IMPOYUTAThH, BOCIIOJIB30BABIINCH pa3zienoM MeHwoo «[IpounTars Heak-
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TUBHYIO 30HY». [lo komanne «MHULIMann3aus» NPOUCXOAUT MOJIHOE CTUPAHUE NaMsITH U HHUIIUU-
pOBaHUE HYJIEBOU 30HBI.

[Tocne cocraBieHus: CXeMbl COSUHEHHUI BCIO MH(OpPMALMI0 MOXHO 3allOMHUTH B (aiine,
3arem nepenporpammupoBars 1iaty YKK-4U, kak Obl1o onucaHo paHee.

[Tocne okoHuYaHMs auanora MexAy KOMIOboTepoM U mporeccopoM MK HeoOXoaumo BbI-
KITFOYUTH MMUTAaHUE KOMIIBIOTEPA U OTCOSIUHUTE Kabelb oT pazbemMa Ha Moayie YKK-4U.

HNudopmanuro o KoHPUTypauy MOXKHO CHATH ¢ HHauKaTopoB 6soka KCVY.

8 Ilopsiiok BBIOJTHEHHS paOOTHI

8.1 CoOpath cxemy mabopatopHoii yctaHoBKH (pucyHOK 4). [logroroBuths mynbrumuiekcop MK-
2048 x pabote. s aToro:

- BKIIIOYHTSD diiektponuranue 48 B na 6moke  BI1-220-48/60;

- TOJIKJIIOYUTH COCIMHUTENBbHBIA Kabenb n3 komiuiekTa [IK ¢ omHON cTOpoHBI K JUIEBOMY 9-
KOHTakTHOMY pazbemy moayisa YKK -4V, ¢ npyroii ctoponsl — k pazbemy COM 11K;

- BKIIrounTh nurtanue I1K;

- Ha 61oke BII-14 TymGnep mepeBecTH B MOJIOXKEHUE «BKII.

8.2. IIpoBepka napamerpos Ha 6s0ke KCY no nynkry 7.2.1.

8.3. Bemonuuth KoHpUrypupoBanue myinbTuiuiekcopa MK-2048 mo nynkry 7.2.2.

8.4. N3MepeHre HOMMHAJIBLHOIO OCTATOYHOIO 3aTyXaHMsl 4eTbIpexnpoBoaHoro kaHama TY. [ns
3TOrO:

- Ha Bxox kaHana TY (mmata UK-04 ) na ctoiike 14epe3 mepexoHbie THE3Aa OAKIIOYUTE FeHepa-
TOp ¢ BHyTpeHHUM comnportusieHuemM 600 Om Ha gyacrore 1020 I'm m ycTaHOBUTH YPOBEHb CUTHANIA,
PaBHBIM HOMUHAJIbHOMY U3MEPUTEIILHOMY YPOBHIO B UETBIPEXIIPOBOIHOM PEXKHME;

- k Beixony kaHana TU (mmata MK-04) Ha cTolike 2 MOAKIIOUUATH U3MEPUTETHh YPOBHS U 3allH-
caTh pe3yJIbTaThl U3MEPEHUMN;

- OcTaToyHOE 3aTyXaHHE OMPEICNIUTh M0 PopMyse:  a = Pax — PauX.

8.5. 3mepeHune aMIuTyJHO-4aCTOTHOM xapakTepucTuku (AUX) ocTaroyHOro 3aryxaHusi KaHajia
TY:

- Ha U3MEPUTEIHLHOM IeHepaTope MPOM3BECTH M3MEHEeHHe YacToThl B auana3zone 300-34001 i npu
HEM3MEHHOM ypOBHE curHaia Ha Bxoje (-13 n1b) npu yeTbipexnpoBOAHOM OKOHYAHUU; U3MEPEHUS
Pesix. PEKOMEHIYETCsI BBIMIOMHATH HAa yacToTax 300, 400, 600, 1200, 2400, 3000 u 34001 11;

- 3amucarth pe3ysbTaThl U3MEpeHuil B Tabauiy 8.1 U onpeenuTh OCTaTOUHbIE 3aTyXaHHUs;

- ONpEeNIUTh BEIMUMNHBI HCKa)KEHUH 3aTyXaHUsl OTHOCUTEIbHO 3HaueHus Ha yactoTe 1020 I'n;

- CPaBHUTH MOJTYYEHHbIE PE3yJIbTaThl C BETMYMHAMU UCKaKEHUH, yKa3aHHBIMU B Tabiuie 6.3.

- cJies1aTh BBIBOJIbI O MpUTroJHOCTH KaHana TY k s3kcmtyaTtanuu.

Tabmiua 8.1 —Pe3ynbrars! n3mMepeHuit

fxln |03 04 0.6 12 24 30 34 40

Prix, HIT

a, 1b

Aaocr., 1b

Conepxanne u ohOopMIICHHE OTYETA

OTyeT conepKuT:
1.Ha3Banwue, 11es1b 1a60paTopHOil pabOoTHI.
2.Kparkue TeOpeTHYECKUE CBEICHMUSI.
3.Pe3ynbTathl BBINOJHEHUS 3aJaHUM.
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4.BbIBO/IBI TIO paboTe.
Otuet odopmiIsieTcs B TETPaAH MO Ja00paTOPHOMY MPAKTHKYMY.

KoHTposbHbIE BOITPOCHI

1. Jlnsg wero npeanasHayeH myabturuiekcop MK-2048?

2. Kakue aBapuiiHble CUTHAJIBI MOTYT HUMETh MECTO MPH aBAPUHHBIX CUTYAIUSIX ?
3. KakoBa cTtpykTypa nukia nudposoro mortoka El.

4. Ilepeuncnure OCHOBHBIE ()YHKIIMOHAJIBHBIE Y316l MyJbTUILIEKCOpa MK-2048.
5. B uem 3akntouaercs ruOKOCTb MyJIbTHILIEKCOpa?

6. Kakue unrepdeiicsl mMeeT MyIbTUILIIEKCOP?

HNudopmaninoHHbIe ICTOYHUKU
1. B. B. Kpyxmanes, 'opauenko, A.Jl. Mouenos, B.H. lludpoBsie cuctems! nepenaun: Yueo-

Hoe nocobue, Poctos-nHa-Jlony, M.: 'opsuas nunus - Tenexom, 2012.
2. IIporpammuoe obecrieuenue anmaparypsl MK-2048/T'K-E.
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JlaGopaTtopHnast pabota Ne 4

HcciienoBanue yHUNoJIApHOro u ounossipuoro kona bBH

Lenb pabdotsl: MccnenoBanue usmeHeHust opMbl UMIYJILCHOTO CHTHAA IPU Mepeaaye ero
[0 KaHaJlaM CBSI3U C PA3JIMYHON MOJIOCON MPOMYCKaHHUSL.

3aganue:

1. OHpel[eJII/ITL napaMeTpbl TCCTOBBIX CUTHAJIOB U MIPCACTABUTH OCLHUIUIOTPAMMEI.

2. HOCTpOI/ITB CIIEKTPbI TECTOBBIX CUT'HAJIOB.

3. HCCJ’IGI{OB&TB IMPOXOXKACHUE TCCTOBBIX CHUIHAJIOB 4YCPE3 JIMHUIO CBA3U IIPU PA3JIMYHBIX
3HAYCHHUAX ITIOJIOCHI IIPOIYCKaHWA JIMHHUU CBA3HM U NPCACTABUTH OCHUJIIOIPaMMBbl CUT'HAJIOB
Ha BbIXOJ€ JIMHHUHU CBA3U OJIA 3-X MOJIOKEHUH MEPCKIIHOYATCIIA «I10JI0CA IPOITYCKAHUS.

1 KpaTkue TeopeTHuecKkue CBEICHUS

IIpu uccnenoBaHuy UCHOIB3YIOTCS:
- (hpopmupoBaTENb TECTOBBIX UMITYJICOB, PACIIOJI0KEHHBIN Ha JI€BOW NAHEIN;
- CUHXPOHU3AI1Ms ocuuiuIorpada, pacroioKeHHas Ha JeBOM MaHeNH;
- ocuuitorpad ¢ BHELIHEW CUHXPOHU3ALMEH.
dopMupoBaTeb BeIpadaThIBaeT TpU TeCTOBBIX curHana F1, F2 u F3. Bel nomkHBI onpere-
JIUTh OCHOBHBIE [IAPAMETPbI TECTOBBIX CUTHAJIOB:
- IEpUOL;
- 4acToTy;
- JUINTENbHOCTh UMITYJIbCA;
- CKBa)XHOCTb;
- aMIUIMTYZY.
Anroput™ npubnmxénnoro noctpoenus crnekrpa [N (nepuonuyeckas mocienoBaTelb-
HOCTb MPSIMOYTOJIbHBIX UMITYJIbCOB) COAEPIKHUT:
1) pacdeT MOCTOSSHHON COCTABIISIOLICH:

Um
UO =
q
2) pacueT 4acTOThbl, Ha KOTOPBIX OTrM0OaroIas CIeKTpa nepecekaeT och adcuucc:
1 2 3
-, -, -
T T T

3) pacdeTr SKCTpeMyMOB OTHOAIOIIEH CIIEKTpa:

2U,, S, So
T ¥y 2Ty
4) ONpCACIICHUEC YaCTOThI COCTABJIAIOIIUX CIICKTPa
1 2 3
F1_T' Fz_? F3 =
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2 Ob6opynoBanue paboyero Mmecra

JlaGopaTopHast yctaHOBKa (pUCYHOK 4.1) COCTOUT U3 3 OCHOBHBIX YaCTEH:
1) neBas maHeNb — HCTOYHHMKH [IEPEIaBACMbIX CUTHAJIOB;
2) cpenHsis MaHeIb — SKBUBAJICHT JIMHUH CBSI3U C PETyJIHPYEMbIMH MTapaMeTpaMH;
3) mpaBas maHesb — yCTpoicTBa Mpuéma U 00pabOTKH MPUHATOTO CUTHAJIA.

Pucynok 4.1 - BHenHuii BUJ yCTaHOBKU

YcTaHOBKa MO3BOJISIET MPOBOAUT JIA0OPATOPHBIE pAaOOTHI IO TEMaM:
1. OcoGeHHOCTH TIepeayll UMITYJIbCHBIX CUTHAJIOB MO KaHANy CBSI3U C PAa3JIMYHBIMU Iapa-
MeTpamH (TI0J10ca MPOITyCKaHus, 3aTyXaHUe, YPOBEHb IIyMa);
2. V3ydyeHue TMHEHHBIX KOJOB!
- kox bBH yHunosspHsii;
- kox bBH OGunosnsipHbIi;
- OMIOJISIPHBII KOJI ¢ 3aMeleHneM Tpéx Hyei (B3ZS).
3. Pereneparus nudpoBoro curuana:
- BOTIPOCHI CHHXPOHU3AIHH;
- BbIITICHUE TAKTOBOM YaCTOTHI;
- BOCCTAHOBJICHHE ()OPMBI CUTHAJIA;
4. CpaBHEHHE TOMEXO03AIIUIIIEHHOCTH JIMHEHHBIX KOJIOB ITPH MPOX0KICHUH CUTHAJIOB Yepes3
JIMHUY CBSI3U C PA3IMYHBIMH MTapaMeTPaMH.
VYcTaHOBKa COAEPIKUT:
- HICTOYHHK MTepPeIaBaeMOT0 KOJIa;
- (hopMupoBaTenb IMHEHHBIX KOIOB (JIMHEHHBIN KOJED);
- JINHEWHBIN YCUIINTEIb;
- SKBUBAJICHT JINHUM CBS3H C MEPEKITIOYAEMbIMH ITapaMeTpaMu;
- OJIOK pereHepanuy NpUHATOrO CUTHANIA;
- 0JIOK BBIJIENIEHHS TAKTOBOM YaCTOTHI
- HHAMKATOP TMPUHATOTO KOJIa;
- 6J10K MOZICU€Ta OINOOK.
Ha neBoit manenu ycranoBku (pUCYHOK 4.2.) pacmoiokeH (popMUpOBATENh MEpeIaBaeMOro
KO/1a, KOTOPBIN BKIIIOYAET B ceO0sl:
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Pucynok 4.2 - . JleBast maHeiab yCTaHOBKH

3

— YeTbIpe BOCHBMHPA3PSATHBIX PErrcTpa ¢ BO3MOKHOCTHIO MApaIJICIbHON 3anucu nHpopma-
[[UH, IPEACTABIISIONIEH COO0M YeThIpe IU(POBBIX CUTHAIIA;
— MYJbTHUILIEKCOP, BBIMOIHSIOMUI o0aiiToBoe 00beAMHEHNE YEThIPEX HUMPOBBIX CHUTHA-
JI0B B eIMHBINA IOTOK. Koo pummeHT My TbTHINIEKCUPOBAHHS PABEH YE€THIPEM.
— NUHENHBIA KOJep, KOTOPBI mpeodpasyeT 0ObeAMHEHHBINH MOTOK B OMH M3 BHIOPAHHBIX
KOJIOB:
a) kon bBH yHunonsipHsli;
6) kog BBH 6unomnspHslii;
B) OHMITOJIAPHBIN KOJ ¢ 3amerienueM Tpéx Hyieit (B3ZS)
— (popmupoBaTENIb UMITYJICOB YIIPABIEHUS, KOTOPBIM BbIpaOaThIBAET UMITYJIbCHBIE CUTHAJIbI
JUTSL cCUMThIBaHMs HHGopMaruu ¢ peructpoB Y1, Y2, Y3 u Y4, ynpaBnenus paboToil MyJIbTUILIEK-
copa M CHMHXPOHHU3AIlMH TeHepaTopa TAaKTOBBIX MUMIYJIHCOB, HEOOXOMUMBIX U paboThl (OpPMHPO-
BaTeJIsl TUHEHHBIX KOJIOB.
— IeHepaTop METOK BpeMeHU (pucyHok 4.3), mpenHa3HauYeHHBIX JJI1 BU3YyaJIbHOW MHJUKA-
UU:
a) Havaja uKJIa 00 beTMHEHHOTO MTOTOKA;
6) Hauasa 6aiiTa 1M(POBOro CUrHANA;
B) Hayaja KaxJoro Oura.

Ue

11 HET

IloToE Y1 " IloToE Y2 TloTok Y3 TloToE ¥4

Pucynok 4.3 - MeTku BpeMeHH

— BBIXOJI IJIsl CHHXPOHU3AIMH OcUuyuIorpada, mo3BONISIONINA TPOCMATPUBATD TOOYEPETHO
notoku nmukaa Y1, Y2, Y3 u Y4. Beixoa 3Toro 0;10Ka MOJKIIOYAETCS K BXOAY BHEIIHEH CHHXPOHU-
3amuu ocuusuiorpada.

— (hopMupoBaTens TECTOBBIX UMITYJIBCOB BBIPA0AThIBAET TPU BapHaHTA UMITYJIbCHBIX CHTHA-
JIOB CO CIIEAYIOUIMMHA TTapaMeTpaMH:

a) nepuon (T) paBeH 16 mc;

6) gacrora (f) paBua 62,5 I'i;

B) ammuiutyna (Um) paBHa 5 B;

T) umTensHocTh (1) paBHa: F1 = 0,125 mc; F2 = 0,25 mc; F3 = 0,5 mc;
1) CKBaXHOCTH (q) paBHa: F1 = 128; F2 = 64; F3 = 32.
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Ha cpenneit manenu yctaHOBKH (PUCYHOK 4.4.) pacIoyIOKeH SKBUBAIICHT JIMHUU CBSI3H, KO-
TOPBIN BKIIIOYAET B cEOsI:

KT3

B oS .y Y NAHWA CBA3N

NAPAMETPbI NTWHWKA CBA3MK

1 2 3 1 2 3
‘eooe oo @O

NONOCA NMPOMYCKAHKA ~ JATYXAHME yeoBEHs wyMA  KT4

Pucynok 4.4 — DKBUBaJICHT JINHUU CBS3U

— JIMHEHHBIN YCUIIMTENb, KOTOPBIH YCHIMBAET MOIIHOCTD IIEpEIaBaeMoOro CHUrHajia ¢ Ko3g-
(ULMEHTOM YCUIIEHUS 10 HANPSDKEHUIO PaBHBIM 1;
— SKBHUBAJIEHT JIMHUU CBS3H C U3MEHSAEMbIMU ITapaMeTpaMu:
a) 1oJ10ca MPOIYCKAHHUS:
1) 1100 I'w;
2) 2050 I'm;
3) 9000 I';
0) 3aTyXaHue:
1) 1,5 nb;
2) 9 nb;
3) 18 1b;
I) FEHEPATOP LIyMa C PEryJIMPyEMbIM YPOBHEM.
Ha npaBoii manenu ycTaHoBKHM (pUCYHOK 4.5.) pacmojiokeHa NpUEMHAs 4acTh, KOTOpas
BKJIIOYAET B ce0sl:

nopor . :
CPABATHIBAHHA xra

J' NPUHATO

KT1 T2 k3 |m]e s e e e s

R ileeeeeees
g > CXEMA PEWEHMA T

K17

© | YCTPOWCTBO BLIOENEHWA | *o5urotis . .
TAKTOBOW YACTOTbI o

20 KTe ENIOK NOACHETA OUIMEOK

KOHTYP.
YIKONONOCHEH
== e YIAPHOMG
A BOIEVKAEHHA u

___________________ I CETb

1
I
I
T
I
I
I
I

Pucynok 4.5 — [Ipuemnas yacthb

— ycunutens ¢ APY (aBToMaTHuecKoi peryaupoBKON ypoBHS);
— YCTPOMCTBO BBII€JIEHUS TAKTOBOM YaCTOTBHI:
a) BBIIPSIMUTEID;
0) Y3KOIOJIOCHBIN (PUIIBTD;
B) KOHTYp YAapHOTO BO30YXKJI€HUS;
r) (hopMuUpoOBaTEIh TAKTOBBIX UMITYIIHCOB,;
— cXeMma pelleHus ¢ U3MEHEHUeEM rnopora cpadbatbiBanus ot -5 10 +5 B;
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— HUHJUKATOp MPHUHSITOrO KOJAA, 3€JIEHBIM CBETOM 3aroparoTcsl MPaBUIILHO MPHUHSTHIE UM-
MyJIbCH (IPUCYTCTBYIONIME HA TIepeade), KpaCHBIM CBETOM HE MPABUIBLHO MPHUHSTHIE (OTCYTCTBY-
IOIIIE Ha TIepeaaye);

— 0110k moicy€Ta OMMOOK IMOKA3bIBAET MPOIEHT OMKUOOK B JTMHUH.

YcTaHOBKa BBINOJIHEHA B METAITIMYECKOM KOpIyce, YCTaHABIMBAETCS Ha IMOJIKY J1TabopaTop-
Horo ctoia. IluraHme yCTaHOBKM OCYIIECTBISICTCS OT OAHO(A3HONW CETH MEPEMEHHOI0 TOKa
HanpspkeHueM 220B vacroroi 501w,

Jlnist mpoBeieHus 1a00paTOPHBIX 3aHATHH U3 BHEITHUX W3MEPUTENIBHBIX IPUOOPOB TpeOyeT-
cs IBYXKaHaJIbHBIN ocuuiuiorpad c mojocoi 20 M.

3 Conepxanue u opopMiIeHHE OTYETA

1. OcuunorpaMmbl TECTOBBIX UMITYJILCOB;

2. Tabmuna c¢ mapamMeTpaMu TECTOBBIX UMITYJIbCOB;

3. Pacuér cneKTpoB TECTOBBIX UMITYJIbCOB;

4. OcuuiiorpaMmbl CUTHAJIOB Ha BBIXOJI€ JIMHUU CBSI3M Ul 3-X IOJIOKEHUH MepeKoyaress «Io-
Joca mpormyckanusy (a7 Bcex 3-x TecToBbIX uMmyiascoB F1, F2 u F3);

5. I1o monmy4eHHBIM pe3ysibTaTaM COPMYINPOBATH BBEIBOJBI O CBS3H (POPMBI UMITYJIbCA HA BBIXOJE
JMHHUH OT CIIEKTpa NepeaBaeMbIX UMITYIHCOB U MOJIOCH! IPOMYCKAHMSL.

4 TIopsiioK BBIOJIHEHUS paObOThI

[TocnenoBaTenbHOCTD MOIKITIOYCHUS:
- TIOJIKJTFOUUTE BBIXOJl OPMUPOBATEIIST TECTOBBIX MMITYJILCOB K BXOJY KaHana A oc-
uutorpada;
- TIOAKJIFOYUTE BBIXOJ «CUHXPOHU3AIMH OCIHILIOrpaday, pacrooKEeHHbIH Ha JIEBOU
MAHEJIM YCTAaHOBKH, K BXOJly BHEITHEH CHHXPOHU3AINN Oociuiorpada.
Cxema coenHeHU n300pakeHa Ha pucyHke 4.6.

®opMHUPOBATEIH \
TECTOBBIX CI/IHXPO.I{E%aHI/I}I
HUMITYJIbCOB
o O O
F1 F2 F3 Kanan A Kanan b
CuHXpoHU3aLUs ° ?
ocruiorpaga
Br16op Tecra

Pucynok 4.6 - Cxema coennHeHu#

ITocnenoBaTenbHOCTb UCCIETOBAHMS:

- YCTaHOBUTE TECTOBBIN nMIynbsc F1;

- 3apHCYyiTe OCHMIITIOrpaMMy UMITYJIbCA;

- TI0 OCIIMJUTOTPAMME OTPEISITUTE OCHOBHBIE TTApAMETPHI:
a) mepuon (T);
0) INTENBHOCTH (T);
B) amrmutyay (Um);

- paccuHMTanTe:
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a) gacrory (f);
0) CKBaXHOCTH ((]).
- BCE OCHOBHBIE ITapaMeTphl 3aHecuTe B Ta0uIy 4.1;
- IOBTOPUTE U3MEPEHHUS JJIsl TECTOBBIX UMITYNbcoB F2 u F3.

Tabmuna 4.1 — [TapameTpbl KOJIOBBIX MOCIEA0BATEIHHOCTEN

TecToBbIi UMITYJIBC F1 F2 F3

T

T

Um

f

g

5 KoHTposbHbIe BOIPOCH

1. Kakue kol MO3BOJISIET HCCIIEA0BATh JabopaTopHas ycTaHOBKa?
2. YeM OTIMYAIOTCA KOJ YHUIIOJSPHBINA OT OUIOJSIPHOTO?

3. Kak BBIMISIIUT YHUTIONSPHBINA KOJ| C BO3BPAILIEHHUEM K HYIIO?

4. Kak BBINVISIAUT OUIIOJISIPHBIN KOJ[ C BO3BPAIICHUEM K HYIIIO?

5. UTo no3BOJISET peain30BaTh U30BITOYHOCTh KO/1a?
6. [IpyurHBI MEKCUMBOJIBHBIX TIOMEX.

6 MadpopManiiOHHbIE HCTOYHUKH

1. Kpyxmanes B. B. 'opauenko B. H. MouenoB A. JI. LludpoBsie cucteMsl nepenadn:
Y4ebHoe mocobue 2-¢ u3f. st By30B — M.: usn. 'opstuas nmunus - Tenexom, 2012. — 376 c.: ui.

2. B.B. Bemuuko, I'.Il. Karynun, B.II. IlyBanos; mox pen. mpodeccopa B.IL
[TyBanoBa. OcHOBBI MHPOKOMMYHHKAIIHOHHBIX TEXHOJOTHHA. YueOHOe mocoOue ais By30B — M.:
u3a. ['opsiuas muamMs - Tenexkom, 2009. — 424 c.: .
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JlabopaTtopnast pabota No5

BecnpoBonnoe armocdepno onTudeckoe obopynosanue cepun MOCT 100/500

Iens paboThI:
1. M3ydyenue atmocdepno ontuyeckoro odopynosanus MOCT 100/500, ero naznauenue,
KOHCTPYKIIMIO M OCHOBHBIE TIAPaMETPhI M OBJIA/ICTh HABBIKAMH YKCILTyaTallH.

3amanue:

1. Uzyuuts atmochepHoe ontudeckoe obopynoanue MOCT 100/500, ero HazHaueHUe, KOH-
CTPYKIIMIO U OCHOBHBIE ITaPAMETPHI.

2. OBnaieTh METOIMKOM U HABBIKAMU BBITTOJHEHUS OTIEPALII 10 TEXHHYECKOMY 00CITY)KHUBa-
HUIO U 3KcIutyatanuu obopynoanus MOCT 100/500.

3. BBIOIHUTB U3MEPEHHUS C TIOMOIIBIO TporpaMMbl Y naneHHbid KOHTpoiab AOJIC”. Pac-
CMOTPETh BIUSHUS SKPAHOB PA3JIIMYHON TOHUPOBKH HA YPOBEHb CUTHaNA. OCYIIECTBUTH I1e-
penady uHMGOpMaIMK Yepe3 ONTUYCCKUN KaHall CBSI3H.

O6opynoBanue.

Atmocdepro ontrueckoe obopynoBanue MOCT 100/500.
YcerpoicTBO BHEIIHETO HHTEpdeiica.

IlepcoHAIBHBIN KOMITBIOTED.

[Itatus g cTEKOII.

Crékiia ¢ pa3nuyHON TOHUPOBKOM.

arONE

JlaGopaTopHoe 3aanue.

Co0path cXeMy COrJlacHO pUCYHKY 5.1.

Y CTaHOBUTDH LITATUB.

BritounTh 35eKTponUTaHue.

3amycTuTh nnporpammy Y naneHssiii KoHTposib AOJIC”.

Crenarp IOCTUPOBKY.

[TpoBepuTh paboTOCIOCOOHOCTH 0OOPYAOBAHHUS.

[Tpou3BecTr 3aMephl YpOBHS CUTHAJIA TP PA3IMYHBIX CTEKIIAX.
ITo pe3ynbTaTam U3MepeHUH ClienaTh COOTBETCTBYIOLINE BBIBOIBI.

Nk~ wWNE

1 Kpatkue TeopeTrnueckue CBEICHUS

[Ipu skcryaTanuu U3aenus cieayeT NPeANpUHSITh 0coOble MEphl AJIS 3aLIUThl OOCITYKH-
BAIOIIETO MEPCOHAIa U MOCTOPOHHMX JIUI] OT BO3JICHCTBHS JIA3EPHOTO U3ITYyYECHUS.

Tpacca cBsi3u JOKHA POJIEraTh Ha BBICOTE, KOTOpasi 00ecrneuynBaeT HeIOCTYITHOCTD MoMna-
JTaHWUS TIOCTOPOHHUX WJIM CIy4alHBIX JIMII B 30HY Ja3epHoil onacHocTH (3JI0). MunuManbHOe J10-
IIyCTUMOE PAaCCTOSIHUE J0 IPAHMIIBI 30HBI 2,2 M.

Ecnu mmpuna 3JI0 npeBbliaeT rabapuThl IpUEMOIEPEaonero Moys, TO IpU paccTosi-
HUU MEXAY MPUEMHHUKOM U mnepenatynkoM MeHee 200 M He0OX0IMMO MPUMEHSTh IKpaH, KOTOPbIT
OTPaHUYHUT IONAJaHKE JIA3EPHOTO M3Iy4eHus, npesbimatomniero [1J[Y, B 30Hy BO3MOXKHOIO MpedbI-
BaHMS JIIOJEN 3a MIPUEMHUKOM. Ecin paccTosiHue MeXy TPUEMHUKOM M IEPEAATYNKOM IIPEBBIIIA-
er 200 M, TO HUKaKUX OTPaKACHUHN U SKPaHOB HE MOTPeOyeTCsl IpU YCIOBHH, YTO OOKOBBIE TPaHU-
bl 3J10 1o Bceit Tpacce HeOCTYITHBI IS JTFOIEH.
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JlazepHoe u3Iy4YeHHE MPH BO3JECUCTBUU HA YEJIOBEKAa MOXET BbI3BaTh OPraHUYECKHE H3Me-
HEHMs, BOSHUKAIOIIUE B 00JIy4aeMbIX TKaHAX (HepBUUHBIE Ouosornuyeckue 3(hdekTsr), u Hecnenu-
¢buyeckre U3MEHEHHs B OpraHU3ME, BO3HUKAIOIINE, KaK peakius Ha oOiaydyeHue (BTOpUUHbIE OHo-
agoruueckue  3ddexror). CTeneHb BO3IEHCTBHUA JIa3epHOTO  W3IYYCHHS 3aBUCHT OT (PU3UKO-
TEXHUUYECKUX XapaKTEPHUCTHUK Jiazepa — IUIOTHOCTU MOIIHOCTH (SHEPTrUU U3Iy4YEHUS ), [UTHHBI BOJI-
HBI, BpEMEHHU OO0JIyueHHsI, UHTCHCUBHOCTU W3JTY4YEHUS, IJIUTEIBHOCTH BO3ICHCTBUS, IUIOMAN 00-
Jy4yaeMoOU MOBEPXHOCTH.

Knaccuukanuio ma3epoB ¢ TOYKHM 3peHHS O€30MaCHOCTH TPOBOAUT NPEANPHITHE-
U3TOTOBUTENIb IIyTEM CpPAaBHEHHUS BBIXOJHBIX XapaKTEPUCTUK U3IYyYEHHUS C NPEIEIbHO JIOIMy-
ctumbiMu  ypoBHsAMHU (ITZIY) npu oxHoxpaTHOM Bo3xeilcTBuu. I[lo cremeHu omacHOCTH TIeHEpHU-
PYEMOTo H3JIyueHHUs Jia3epbl JENATCS Ha 4eThIpe Kiacca:

I He mpencTaBIseT ONACHOCTHU AJIA 7143 U KOXH;

Il mpencraBisieT ONAaCHOCTH AJIS TJ1a3 MPSIMBIM WJIM 3€PKalbHO OTPAKEHHBIM H3ITyYEHUEM;

III mpencraBiseT OMacHOCTh MPH OOIYYEHHH HPSMBIM, 3epKaTbHO OTPAKEHHBIM, a TaKXkKe
b dy3HO OTpaKEHHBIM U3NTydyeHueM Ha paccTosHud 10 cm ot nuddy3Ho oTpaxaromiei moBepx-
HOCTH | (WJTH) TIpU OOITY4EHUH KOXKH MPSIMBIM UJIH 3€pKATBbHO OTPAXKEHHBIM H3Ty4CHUEM;

IV npencraBnser omacHOCTh Hpu OOMydyeHUH KOXHU TUGDY3HO OTPaKEHHBIM H3IIyde-
HueM Ha paccrossHuE 10 cM oT muddy3HO OTpaXKaromIeH MOBEPXHOCTH.

JlazepHble H3IIydaTeNH, UCIOIB3YEMbIE B COBPEMEHHBIX CHCTEMaxX Mepenaydd, Kak
IIPABUJIO, OTHOCSATCS KO BTOPOMY KJIacCy IO CTENEHHU OIACHOCTH.

[To crenenu nazepHoi onacHoctu coryacHo ['OCT P 50723 - 94 uzpenuie OTHOCUTCS K
kiaccy 3b (MakcumalibHasi MOITHOCTH Jla3epHOTO u3aydeHus A0 500 MBT), moaToMy rpu 3KcIuTya-
TalUU U3JENUs CIeyeT MPEANPUHATh MEPbI IS 3alIUTh 0OCITYKMBAIOIIETO MEePCOHaIa U MOCTO-
POHHUX JIMII OT BO3ACHCTBHSI JIA3€PHOTO U3Iy4deHUs coryiacHo TpedoBanmsiM Canllun 5804 - 91.

B cBsi3u ¢ TeM, 4TO J1azepHOE U3JIy4YE€HHE TOYTH HEBUAUMO, CIEAYET COOJII0IaTh OCTOPOXK-
HOCTb BOJIM3U BBIXOJA M3IYUYEHMs OT ME€PENIATUYMKOB, T.K. OHO MOKET BbI3BaTh MOBPEKICHUE CET-
YaTKH IJ1a3, €CIM HeMPEPhIBHO CMOTPETH CO CTOPOHBI MEPEIHEro Toplia U3Aeusl Ha HCTOYHUK U3-
JTy4YEeHHUS.

OCHOBHOM 3JI€MEHT 3pUTEIBHOIO aliapara YeloBeKa - CeTyaTKa IJia3a - MOXKeT ObITh mopa-
KeHa b u3ydenneM BuauMoro (ot 0.4 mxm) u onmmxaero MK-auanazonos (0 1.4 Mkwm), 9To
OOBSICHAETCS] CHEKTPAJIbHBIMU XapaKTEePUCTUKAMHU YesloBeuecKoro riasa. [Ipu sTom xpycranuk u
IJ1a3Hoe SI0JI0KO, JeMCTBYS KakK JOMOJHUTEIbHAs (POKYyCUpYIOLIasi ONTHKA, CYIIECTBEHHO MOBBIIIA-
10T KOHIEHTPALMIO SHEPTUH Ha CETYATKE, YTO, B CBOIO OUEPE/Ib, HA HECKOJIBKO MOPSAIKOB TOHUKAET
MaKCHMaJbHO JOMycTUMbIN ypoBeHb (M/IY) oGmydueHHOCTH 3payka.

buonornueckuit 3¢p¢dexkr mazepHOoro oOJyueHHS 3aBUCUT KaK OT BHJA BO3ACHCTBUS
W3JIyYCHUS Ha TKaHU OpraHu3Ma (TEIUIoBOe, (OTOXMMHUYECKOE), TaK M OT OHOJIOTHYECKUX W
(GU3UKO-XMMUUYECKMX OCOOEHHOCTEN CaMUX TKaHEi U OpraHoB.

Haubonee onacHo na3epHoOe U3Ty4eHHE C AJITUHON BOJIHBI:

- 380+1400 aM — 1715 ceTYaTKH IJ1a3a,

- 180-+380 um u cBbitie 1400 HM — A7 IEPETHUX CpeJl Tasa,

- 180+10° HM (T.e. BO BCEM pacCMaTPUBAEMOM JHANA30HE) — JUIS KOKH.

2 Onucanue 1ab0OpaTOPHON YCTaHOBKH.

C 1emnpbro MOMyYeHHUs MPAKTHYECKUX HABBIKOB B PadOTe ¢ OECIIPOBOIHBIM ONTHYECKUM 000-
pyaoBanuem cepun MOCT 100/500, a Tak ke 3HAKOMCTBa C METOJIaMd MOHUTOPHHTA U YIpaBJe-
HUS, BIMSHUE Ha YPOBEHb CHUTHAJA PAa3IUYHBIX MOMEX CIPOCKTHpPOBaHA ydeOHas OecrpoBOIHAS
onrtuyeckas Maructpaip Ha 6aze anmnaparypst MOCT 100/500.

OcHoBo¥t 1abopaTopHo# ycTaHoBKH siBisieTcs: obopyaoBanue MOCT 100/500. Ona nomkaa
o0ecrieunBaTh
- coequHenue o notoky Ethernet 10/100 M6wut/c;

- CO3/1aHU€ JIOKAJIbHOM CETH;
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JlaHHBIi 1a00paTOPHBIA KOMIUIEKC TIO3BOJISIET:

- OCYLIECTBIATh KOHTPOJb ()YHKIIMOHMPOBAHUS anmapaTypbl C MOMOIIbIO BCTPOCHHBIX CPEICTB
MOHHMTOPHHTA;

- OTCJIEKMBATh U3MEHEHUE KA4eCTBA IEPEJaBacMOro CUIrHajla B 3aBUCHMOCTH OT IIOIOJHBIX YCIIO-
BUI.

[TpuemHast 4acTh J1aOOPATOPHON YCTAHOBKM COCTOMUT W3 JIBYX MPHEMOINEPENAONINX MOJY-
neii (TIIIM), o6mas miomans 00bEKTUHBOB KOTOPBIX cocTapiseT 70cM ° ONTHYECKON CXeMBI, 00€c-
[IEYUBAOIIECH HEKOI€PEHTHOE CYMMHPOBAHHME CBETOBBIX CUTHAJIOB, UX NPOCTPAHCTBEHHYIO M 4a-
CTOTHYIO (MIBTPALUIO U (POTONPHEMHOr0 yCTpoiicTBa Ha ocHOBe ObicTpoaericTBytouiero PIN ¢o-
tonuoaa uiu APD. B coctaB npreMHONM 4acTH BXOOUT TAKXKE JAaTYMK IIPOCTPAHCTBEHHOI'O I10JIO-
JKEHUs ONITUYECKON OCH, KOTOPBIN IT03BOJISIET KOHTPOJIMPOBATh TOYHOCTh HaBeAeHus [IIIM npyr Ha
apyra. J{ist ero paGoTel, onTHYeCcKasi cCXeMa UCIOJb3yeT HEOObIIYI0 YacTh (4%) cyMMapHOIo IpHU-
HATOI'O ONTUYECKOTO U3IIyYCHHUS.

Cuctema mnpocrtpancTBeHHOM cradmwmmsanuu (CIIC) aBToMaTHYecKH TMOIJAECPKUBACT
HalpaBJIeHUE ONTUYECKON CBSI3H, UTO MO3BOJIseT ycTaHaBnuBaTh [I[IM Ha HecTaOMIBHBIX OCHOBA-
HUSX (epEeBAHHBIE KPBIIIN, BBIIKH COTOBOM CBSA3U U T.1.).

B 3aBucumoctu ot Tna BHemHero creika, [IIIM coxepkaTt B cBoeM coctaBe HEOOXOAUMBII
uHTepdeiic ¢ COOTBETCTBYIOLIEH nporpammoit ynpasineHus. OH o0ecrieunBaeT MpUeM U repenavy
CUTHAJIOB PACIIPOCTPAHSIONINXCS 110 3JIEKTPUUECKUM JIMHUAM, UX NEPEKOIUPOBKY MO TpeOOBaHUS
ONTUYECKOT0 KaHajla U, P HEOOXOJUMOCTH, MYJIbTUIIJIEKCUPOBaHUE NOTOKOB. Bee mHTEpdeiich
ABJIIOTCS HE HACTpaMBaeMbIMHU, HE MPOrpPaMMHUPYEMBIMU U MPO3pauyHbIMU. J[JIMHA COENMHUTENb-
HBIX CUTHAIBHBIX Kabeneil Moxer mocturars 100 M mia morokoB Ethernet u Fast Ethernet u 150 m
Juist notokos E1.

B coctas IIIIM BXOAUT Takke MYJIbTHIIPOIIECCOPHBIN BBIYUCIUTEIBHBIA MOYJb, paboTa-
IOIIHIA IO yIIPaBJIEHHUEM CIIEIUAIBHO pa3padOTaHHOH omnepanroHHON cucteMbl. OHA MO3BOJISET B
pearbHOM MaciiTabe BpeMeHU 00pabaThlBaTh ACHHXPOHHBIE M MApajUIeNbHO MPOTEKAIOIIKUE Mpo-
L[ECCBI.

Monaynb obecnieunBaeT cienyronme GyHKIUN U CEpBUC:

- KonTpoas pabounx pexxumos y3noB I11IM, Bkiitouas Temneparypy.

- Crabunu3alys napaMeTpoB U3/1eIHs BO BCEM JHMaNa30He U3MEHEHUH YCIOBUI BHELIHEN Cpebl.

- Msarkuii 3ammyck anmnapaTypsl IPU OTPULIATENbHBIX TEMIIEPATYpax dKCILUTyaTalluH.

- Ilepexitouenne pexxumoB pabotsl ITIIM: aBTomMaTnyeckoe Hojjiep)kaHUE HANpaBlICHHUs CBS3H,
uentpuposanue CIIC.

- Unnukanus cocrosinus [11IM u HanpaBineHUs CBA3M HAa BCTPOCHHOM 24 pa3psiqHOW KOHTPOJBHOU
MTaHEIH.

- GopMHpOBaHKE NOCIEI0BATENBHOTO MMOTOKA HH(popManuu B ctannapre RS-232 s obecneuenus
(GyHKIMI yaaJeHHOT0O MOHUTOPUHTA U YIIPAaBJICHHUS.

B KOMIUIEKT MOCTaBKM BXOAUT Iporpamma ynaneHHoro koHtpoisiss AOJIC, mo3sossromas
OCYILIECTBIIATh MOHUTOPHUHT cocTosiHUA [I1IM, mOAKIIFOUEHHOr0 K KOMITBIOTEPY Yepe3 IMOCIIEe10Ba-
TenbHbIM mopt RS-232. IlporpamMma npenacrasnsier coboit 32-X pazpsaHoe NpuilokeHue, GyHKIHo-
nupyomiee moa yrnpasieauem OC Windows'9x/NT/2000/XP.

Jlns obecriedeHust ya00CTBa U MPOCTOThI YCTAHOBKH JIMHUU CBSI3U KaXK[bIH MOCT CHaOXeH
OTIOPHO-TIOBOPOTHBIM yCTporcTBOM. OHO oOecnieunBaeT kectkoe 3akperieHue [1I1M Ha ropuzon-
TaJIbHOM OMOPHON MOBEPXHOCTH, IPyOyI0 U TOUHYIO YIJIOBBIE FOCTUPOBKH. /[ mepBoHavyambHON
BH3YaJbHOW HABOJKU B COCTaB M3JENUs BXOAAT OUONTPHiIHBIE Mpullenbl. BHenHe, pa3nuyHble u3-
JENINS CEPUM OTIIMYAOTCS TOJIBKO TUIIOM COEAMHUTENEH CUTHAJIBHBIX IOPTOB.

Jns uMuTanuM pas3aMYHbIX MOTOJHBIX YCJIOBHMM OKpYyXKaromied cpelbl (TyMaH, CHJIbHBII
JIOXK/1b, CJIA0BIN JI0XK1b, CHEromnaa) B JIAOOPaTOPHOM YCTaHOBKE HMCIIOJIb3YIOTCSI CTEKJIa pa3iIMyHOU
TOHUPOBKH, KOTOPBIE YCTAHABIMBAKOTCSA HA CIIEIUAIIBHYIO ONIOPY, HAXOSAIIYIOCS MEXIY OCTAMM.
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Pucynok 5.1 - CtpykrypHas cxema 1a00paTOpHOI YCTaHOBKH.

PaccmaTtpuBaemoe B naHHOM nabopaTopHoM Komiuiekce obopyaoBanue MOCT 100/500
npeHa3HauYeHO il OECTIPOBOIHON mepenadr HM(GPOBBIX JAHHBIX MEXIY JBYMS TOYKaMH C aKTHB-
HBIM 000PYZOBaHUEM.

Nznemme MOCT 100/500 mpuMeHsieTcs B Ka4ecTBE JIeMEHTa (POPMUPOBAHUS CPEJIbI Iepe-
nadyyd MHGOpPMAIMU MPU OpPraHU3alui TEJIEKOMMYHHKAIIMOHHBIX CETe MHTErPUPOBAHHOTO 0OCITY-
KUBAHUSA, IPU OPTaHU3AIMH JIOKAJBHBIX BRIYMCIUTENBHBIX CeTeH, s oOecredueHus gocryna B MH-
tepHet, ans coequHeHuss ATC mexay co0oil U B Apyrux ciiydasix, KOrja HYy>KHO BBICOKOCKOPOCT-
HO€ M SKOHOMHUYHOE peUIeHHE [T Tepeaadn HHPOpPMaIUi MEXTy MPOCTPAHCTBEHHO pa3HECEHHBI-
MU 00BEKTaMHU.

[Ipeumyiuecrna:

- He TpeOyeTcsl COrylacoBaHUs YaCTOTHOI'O JiMana3oHa

- BBICOKAsi CKPBITHOCTD U 3aIIMIIEHHOCTD TIepeIadyn

- OTCYTCTBHE B3aUMHBIX TOMEX MPHU OJTHOBPEMEHHOM paboTe HECKOIBKUX CHCTEM

- ObICTpast ycTaHOBKa (4 — 6 4acOB) U MPOCTOTA MOIKITFOYCHUS

- HA3KHUE 3aTPaThl HA YCTAHOBKY M OKCILTyaTallU0 CUCTEMBI.

OO6mas QyHKIMOHANIbHAS CXE€Ma ONTHYECKOI0 MPUEMHHKA, COJEPIKaIIEero NepeyrclieHHbIE
HUKE DJIEMEHTHI, I0Ka3aHa B pUCYHKe 5.2.

OCHOBHBIMH JIEMEHTAMH IPHEMHOTO OTITOJIEKTPOHHOTO MOJIYJIS SIBIISIFOTCS:

-(hoTonpreMHUK, MpeoOpa3yroIUi MOTy4YeHHbIH ONTHYECKUI CUTHAJ B 3JIEKTPHUUECKUH;

-KacKaJl AJIEKTPHYECKUX YCUIIUTENICH, YCUITMBAIOIINX CUTHAT U TIPeo0pa3yromux ero B ¢pop-
My, IPUTO/IHYIO U1 00paboTKH;

-IEMOYJISITOP, BOCITPOU3BOIAIIIN MTEPBOHAYAIBHYO (POpMY CHUTHATA.
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Pucynok 5.2 - @yHKunoHampHas cCXeMa IPUEMHOTO ONTOIIEKTPOHHOTO MOTYJISL.

[Ipu tmppoBOM mpHeMe CUTHAIOB JOCTATOYHO, YTOOBI MPHEMHUK MOT JIMIIb PAa3IN4aTh
curHaiel 0 u 1, a ToyHOE BOCIpoM3BeieHUE (HOPM UX UMIYJIbCOB HE 00s13aTenbHO. [loaTomy mud-
POBOI IPUEMHUK B KaueCTBE 0JIOKA pereHepaluy JOHKEH CONEPKATh y3€l MPUHATHS PELIeHUN WK
JUCKPUMHUHATOP, UMEIOIIMHA YCTaHOBJIEHHBIE MOPOTH I pasnndeHus curaios 0 u 1. OObIuHO, B
U(POBBIX CHCTEMAaxX CBSA3HM IMPABUIBLHOE BBIJEIECHHUE HY)KHOT'O CUTHAJIa MOXKET MPOUCXOAUTH MPHU
00JIBIIIOM YPOBHE IIIYMOB.

PaznnuatoT CMHXpOHHBIE M ACHHXPOHHBIE PEXUMBI IIpUeMa-Tiepeaun UG pOBOro CUTHaIA.
[Tpu cMHXpOHHOM peXHMe OUTOBBIM MOTOK MEXAY MPUEMHUKOM M IEepeaTUYMKOM HOCHUT Hempe-
pBIBHBIN XapakTep. [Ipu acHHXpOHHOM peXHUMeE JaHHbIE MEepPelaloTCs B BUAE OpPraHU30BaHHBIX OU-
TOBBIX ITOCJIEI0BATEIBLHOCTEN-IAKETOB. B IIPOMEKyTKaxX MEXAY MaKeTaMH JIUHUSA MOJIYUT, TO €CTh
CUTHAJIOB HET.

IIpy CHHXPOHHOM peXHUME IIpueMa - Iepefadyy TauMep IPUEMHUKA BBIIEIAET B IIPUXOLS-
el OMTOBOM MOCIIEOBATENLHOCTH CIIEMAIbHBIE CUTHAJIBI - CHHXPOUMITYJIBChI, HA OCHOBAHUHU KO-
TOPBIX IIPUEMHUK PETYJIAPHO HACTPAaUBACT MIIU IOACTPAUBAET CBOU YaChl Ul IIPABUIBHON UICH-
TU(UKaMM Bcex OUTOB.

IIpyn acHHXpPOHHOM pPEXHMME IIpUEMa-TIepelayd NMPUEMHHUK MMEET CBOM HE3aBUCHMBINA Taul-
mep. IIpuHnMas HauanbHbIE OUTHI MaKeTa, TaliMep MPUEMHUKA HACTpAauBaeT y3el MPHUHITHS pellle-
HU Tak, 4TOOBI ONpeieIeHUe MPUXOIAIIEr0 OMTa BHITOIHSIOCH HA €T0 CEPeHHE.

@DOTONPUEMHHUK U3TOTABIUBAETCS OOBIYHO M3 MOJYNPOBOJHUKOBOTO MaTtepuana. B ocHoBe
paboThl (hoTONmpHUEMHHKA JISKUT SIBIIEHHE BHYTpeHHEro GoTodddekra, Mpu KOTOPOM B pe3yibTare
norjouieHus: POTOHOB C PHEPrUeHl MPeBBIIAIOIIEH YHEPTHI0 3aIPELICHHONW 30HbI, IPOUCXOIUT TIe-
PEXOJI MIEKTPOHOB U3 BAJICHTHOU 30HBI B 30HY IIPOBOAUMOCTH.
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Pucynok 5.3 - CTpykTypHas cxema KOMIUIEKTa OJIOKOB J1a00paTOpHON yCTaHOBKU

OCHOBHBIMH 3JIEMEHTaMU KOMIUIEKTa J1a00paTOpHON yCTAaHOBKH SIBIISTFOTCSL:

MM FE-npuémo-nepenaromuii Moayib, padotaromuii o cranmapty Fast Ethernet, obec-
NEYMBAIOIINNA ONTUYECKYIO CBSI3b M MO3BOJIAIOLINI OPraHU30BaTh JIOKAIbHYIO ceTh. [Ipuemo — me-
pelaronii MOIY/Ib SBISETCSI OCHOBHBIM OJIOKOM HM3JENIUS M BKIJIIOUAeT B ceOs cieayroume (QyHK-
LIMOHAJIbHBIE Y3JIbL:

- yCTpoicTBO IMHEHHOTO UHTepdelica ¢ ueTsipbMs noptamu G.703;
- JIBa JIa3€pHBIX NIEPEIaTUNKA;

- TP MPUEMHBIX OOBEKTHBA C OOBEIUHSIIONIEH ONTHKOM

- (hoTonpueMHOe YCTPOHCTBO HH(OPMAIIMOHHOT'O CUTHATIA,
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- (oTOnpHUEMHOE YCTPOMCTBO ONpeEesieHUs TOYHOCTH HaBEACHUS MOCTOB JAPYr Ha Jpyra (IaT4uK
KOOpPJMHAT);

- MUKPOTIPOIIECCOPHOE YCTPOUCTBO (KOHTPOJLIED);

- BTOPUYHBIC UCTOYHUKHU MMUTAHUS TIEPEUNCIICHHBIX BBIIIE YCTPOUCTB;

- OMOPHO - TOBOpOTHOE ycTpoicTBO (OITY) ¢ MEXaHM3MOM TOYHOW FOCTUPOBKH JJISI TOYHOTO HaBe-
JIEHUS ITOCTOB;

- IPUIEIBLHOE JUONTPUHHOE YCTPOUCTBO;

- 3AIUTHBIA KOXKYX C 9KpaHAMH.
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S85 max
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Pucynoxk 5.4 - [Ipuemo-nepenaromuii MOAYINb, BUJ CLIEpean
1 - My1mIKa NpuIENIbHOIO YyCTPONUCTBA;
2-TipreMHbIE OOBEKTHUBHI (311IT);
3 - ma3epHbIe NepeaaTynKky (211T);
4 - GonThl pUKcAMK TpyOOH IOCTUPOBKH B BEPTUKAILHOMN IIIOCKOCTH;
S - raiika ¢ukcanuu rpy0oi FOCTUPOBKH B TOPU30HTAIBHON MIOCKOCTH.

OnTuko-3nextpoHHble 010k [IIIM cMOHTHpOBaHBI B T€pMETUYHOM JIUTOM KOpIyce, 3a-
HIMIIAIOLIEM MX OT BO3ACHCTBMS BIMSHUSA OKpYyXaromel cpeiapl. Kopmyc ykperieH ¢ nmoMouipro
OTIOPHOM IUIUTHI Ha ONOPHO-TTOBOPOTHOM ycTporicTBe (OITY). Ha onopHoil minTe 3akperuieH Takxke
KOXyX ¢ OneHnamu, obecneunBatomuii 3ammry [11IM oT KOHIEHCHPOBAHHBIX OCAJKOB U COJHEY-
HOM pamnanuu. [lox 3alMTHBIM KOKYXOM, Ha BEPXHEM Cpe3€ KOPIyCca YCTAHOBJICHO NMPULEIBHOE
JUONTPUMHOE YCTPONCTBO, IIPEIHA3HAYEHHOE [UI IIPEABAPUTEIbHON BU3yanbHOU HaBoaku 11TIM.
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Pucynox 5.5 - [lpuemo-nepenatoniuit Moaysb, BUJ C3a1
1 - quonTp MPULIETHHOTO YCTPOUCTBA;
2 - KHOIIKA TEPEKITIOUCHHSI PEKUMOB PaOOTHI;
3 - maHenb KOHTPOJIbHBIX WHINKATOPOB;
4 - BUHTBI TOYHOH FOCTHPOBKHU;
5-3ariayIiKyd Ha BUHTHI TOYHOU FOCTUPOBKH;
6 - onopHO-1OBOpOTHOE ycTporicTBo (OITY);
7 - onopa (ocHoBanwue OITY).
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Pucynok 5.6 - [Ipuemo-tniepenarontuii MOyiib, BHI COOKY

1 - 3aIUTHBIN KOXYX;

54



2 - BUHT (211T) KpeIJICHUsI TPAHCTIOPTHBIX BKJIABIINIEH (TIOCTIE YCTAHOBKHU YAAIUTH); 3 - pa3beM s
noaxirouenust KBU;

4 - orBepcTHe (21IT) A JOCTYyNa K BUHTaM TOYHOM FOCTUPOBKHU C 3arilyllIKaMu (Iepe] FoCTHPOB-
KOM CHSTb 3ariylIKN);

5 - onopHBIi 60T (21IT) TPYOOI FOCTUPOBKH B BEPTUKAIBHOU MIJIOCKOCTH;

6 - omopa (ocHoBanue OIIY) ¢ MOCaJOYHBIMUA OTBEPCTUAMU ISl 3aKPEIUICHUS U3ICTUS Ha MECTe
YCTaHOBKH;

7 - pazbem misa noakiaouenus CCK;

8 - 3a3emurstomas MuHa (COSTUHUTEIBHBIN MPOBOIHUK).

YBHU - ycTpoicTBO BHEWIHEr0 MHTEpdeiica, OCyIIeCTRIAIONEe MUTAaHUE TOCTa, a TaKXKe
yaanéuubidi MouutopuHr [11IM Ha kommbroTEpE.

IT9BM - xomnerorep. C NOMOLIBIO KOMIIBIOTEPA OTCIIEKUBAETCS KAUECTBO ONTUYECKOM JIU-
HUM U OCYLIECTBISIETCA HAOII0ACHUE 32 [TOCTaMHU.

[Tpu nepenaue, nuppoBbie CUTHAIBI OT KOMMYHHKAIIMOHHOTO 000opynoBanus B koge HDB3
no CCK moctymnarT Ha nuHeiHble mudpoBble cThiku [IIIM  u uepe3 pazpemsl PC4 momanaror B
YCTPOMCTBO JHHEWHOTo MHTepdelica. 31ech OHU pereHepupyroTcs, MPH HEOOXOAUMOCTH MYJIbTH-
IUIEKCUPYIOTCSL U IpeoOpa3yroTcsl B MOCIEI0BATEIbHbIA CAaMOCHHXPOHU3UPYIOIIMNCS TPaHCIOPT-
HbIH Koa. [loAroToBneHHbIH TakuM 00pa3oM U(POBO MOTOK HAPABISIETCS HA CHH(A3HO HACTPO-
€HHBbIE JIa3epHbIEC NePEAATUNKY.

B xauecTBe HCTOYHMKA U3ITYUYEHUS CIYKUT IOIYIPOBOAHUKOBBIM JIA3EPHBINA U0, KOTOPBINA
OCYILECTBIIsET peobpazoBanue "Tok-cBetr". MzmyueHue a3epHoro anozaa GopMHpYyeTcsi ONTHKON B
Iy4OK MaJIOM pacXOAMMOCTH U HAINPABJISETCS. HA IPOTUBOMOIOXKHBIN MOCT.

ITpu npueme, na3zepHoe U3JTydyeHHE MPOTUBOMOIOKHOIO IIOCTa COOMpaeTcs TpeMsi O0bEKTH-
BaMH ¥ C IIOMOIIBIO OOBEIMHUTEIBHON ONTHKH (POKYyCHPYETCsl Ha (POTOUYBCTBUTEIHHON TUIOIIAIKE
osicTpoaeiicTBytomero PIN-quona. Yacts uznmyuenus nepes GoToIu0J0M HalpaBIseTcsl Ha JaTYUK
KOOpJIMHAT, KOTOPBIH OIpe/iesieT OTKJIOHEHNE OCH IPUEMHON CUCTEMBI OT HAIpaBJICHUs Ha POTHU-
BOIIOJIOXKHBIH MOCT.

YcuneHHslt 1 OTQUIBTPOBAHHBIN B (DOTONMPUEMHOM YCTPOMCTBE AJIEKTPUUECKUN CHUTHAI
HaIpaBJIsIeTCsl Ha yCTPOICTBO JInHEHOro nHTepdeiica. 31ech NPOUCXOAUT EPEKOIMPOBKA CUTHAJIA
u ¢opmupoBanue nuHeitHoro kona HDB3 B coorBercTBuM ¢ TpeOoBanusamu G.703 K JIMHEHHBIM
U(PPOBBIM CUTHAJIaM KOMMYHUKALIMOHHOTO 000py10BaHUS.

[TpunHumn paboThl YCTAHOBKM OCHOBAH Ha Iepenaye HU(pPOBOro CUrHaja yepe3 atMmochepy
IyTeM MOJYJSALUN HH(PPAKPACHOTO M3IyYEHHS U €ro MOCIEAYIOUIMM JEeTeKTUPOBAaHHEM OITHYe-
ckuM (oTornprueMHbIM ycrpoiicTBoM (FSO-texHomorus).

Creare 2 aHAR SEHESE

nmr 1 i
BHMAM. 464513, 003

Topre: 1-4

Pos | Pod | AE | Ped |

FEE L
50350001

Ko Wreyy SCE-1

D 220 =

0 I

Pucynok 5.7 Dnextpuueckas cxema COCIUHEHUH U3AeTus
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[Tutanue ITI[IM ocymectBusieTcs mo kademto BHemHero uatepdeiica (KBU), moakmrouen-
HOMY K ycTpoiicTBy BHemHero unrepdeiica (YBU). YBU noaxirouaercs k cetu 220 B (50 I'ry) ye-
pe3 Kabellb ¢ eBPO BUIIKOM.

YcTpoiicTBO BHEIIHEro uHTepderica conepKUT UCTOYHHUK NMUTAaHUS U IJIaTy Ui o0ecreye-
Hus ynanenHoro Mmouutopunra I1I1IM Ha komnbrotepe. Bun nepenneit u 3aaueit nanenu Y BU nipu-
BE/ICHBI HA PUCYHKE 5.8.

@ moct wosoo ver () @
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) —| |ple |D[(D_]
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Pucynoxk 5.8 - YcrpoiictBo BHemHero unrepdeiica (YBN).
a) TIepeIHsIs TaHelb; 0) 3aHss ITaHEeIb

Ha nepenneii nanenu YBUW naxonutcs TymOnep BKIIOUEHHS MUTaHUS (C TOAMUCHIO
"Cetp"), pazbem DB s noaxmtouenus k nopty RS232 nepconanbHOro KoMneroTepa uepes Ka-
o6enp KCK, unaukarops! nutanus u roroaoct I1IIM "DCC".

Ha 3anneit manenn YBU pacnionosxeH pazseM 1yt noakirodenus 11I1IM, konnadok npeno-
XpaHUTENS U Pa3beM /s MOAKIIOUeHUs Kabens mutanus uznenus k cetu 220 B (eBpoBuiika).

3 [opsnok BeIoOTHEHUS Ta00paTOPHOI pabOTHI.

OO6opynoBanue ObUIO YCIEIIHO YCTAHOBJIEHO HAa METaJUIMYECKOM OCHOBAaHUU TpEABapH-
TEJIBHO CIUIAHUPOBAB TPAcCy ONTHUYECKOHN JMHUM CBA3M. [IpunepxkuBasch ClenyromnuX peKoMeHaa-
LHI: IO JIMHUY MPSAMOU BUJMMOCTH OT MecTa ycTaHOBKM ofgHoro [1IIM 10 mecta ycTaHOBKHU IpyToO-
ro I1IIM Ha nmyTH gy4a HE TOJDKHO OBITh MpensaTcTBUil. OHM HE JOJKHBI BO3HUKATh U B JalbHEH-
1IeM, HallpUMEDP, B BUJIE KaJFO3€M, CTOEK U T. 1.

ITpy MpoOEeKTHpPOBAaHUM TPAcChl HYKHO YYHUTHIBATh CE30HHBIE M3MEHEHMS, HallpUMeEp, BO3-
MO’KHO€ NpoceaHne pyHJaMEeHTa 3/1aHusl.

He cnenyer mpoxsanelBaTh JMHUIO PSAOM C  IMPOMBINIIEHHBIMU HpeanpusaThsaMu. [l
OOJBIIMHCTBA BHIOPOCOB MPOMBIIUIEHHBIX MNPEANPUATHN XapaKTEpHO 3arps3HeHHue aTMocgepbl
TBEPABIMHU YaCTUL[AMH U a9PO30JISIMH, KOTOPBIE MOTYT BBI3bIBATh HAPYIICHHUE CBA3H.

Jlis ycTaHOBKY M37€Nus clieAyeT BHIOMPATh KECTKOE TOPU30HTAIbHOE OCHOBaHUE (OMOpY).
PekoMenayeTcss MOHTaX MOCaZOYHOIO MECTa IMPOU3BOJUTH HA KAalMTAJIBHYIO CTEHY 3JaHUS WIIN
naparier KpblIllid, Jy4llle BCEro B MecTe nepeceueHus creH. [Ipu BpiOope MecTa yCTaHOBKHU CIEAyeT
IPEIyCMOTPETh CBOOOJHOE M 6€30MacHOe MPOCTPAHCTBO ISl IEPCOHANA IIPU FOCTUPOBKE.

MaxkcuManbHO JOMycTUMas yTioBasi HECTAOMIIBHOCTh MECTa YCTAHOBKU M3JIEIHs HE TOJIKHA
IIPEBBIIATH 3-X YIJIOBBIX MUHYT.

[Tocne ycranoBku U 3akperuieHus: ocHoBanuil OIlY Ha 00oMX KOHIaX Tpacchl YCTaHOBUIIM
Ha HuX [IIIM. Coegununu I1IIM ¢ OIIY npuxkpyrunu muny. Ilocne 3akpemnenus I1IIM va OITY
onyctiiu kopryc ITIIM Ha BUHTBI TOuHOM rocTUpOBKU. M ObLTO OOecrneueHo HaJaeKHOe 3a3emiie-
Hue (uepe3 pe3bboBoe oTBepeTue B onope OITY) mocTos.

Ot xaxaoro IITIM nponoxens! coenuuutensubie kademn CCK u KBU o mectonaxoxe-
HUS anmnapatypbl nojb3oBarens U YBU coorBerctBenHO. [Ipoknanka kabenel nomyctuma IpH
TeMnepaTrype okpyxkarouien cpenbl He Hrke -10 °C. [Ipu npokiiaike peKOMEeHAYeTCsl UCIOIb30BaTh
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Ka0eNbHbIE JIOTKU UM METAJUIOpYKaB JJIs 3allluThl Kabened ot moBpexaeHuit. [lpu 3akpemienun
kabeneit oxomno IIIIM cnenyer crenars MeTi0, C TEM, YTOOBI KaOeT CBOMM BECOM HE HArpyKajH
pa3beMBbL.

[Tocne mpoknanku u 3akperuienus kabdeneit nogxmrounmn kK HuM KBU u CCK. Ilepen noa-
kimouenneM K [IT1IM KBU u CCK crnenyetr cma3ath pe3pOy Ha pazbemax. Jpyrue KoHIbI kKabenei
KBU u CCK noaxmrounnu coorBerctBeHHO K YBU 1 anmapartype nonb3oBatens. [locne noakito-
yeHus K YBU cereBoro mHypa U3 KOMILIEKTa OCTaBKH U3/eJIe TOTOBO K HACTpOiike

B cBsi3u ¢ HanmM4KMeM BO3MOXKHOCTHU MOAKIIOUeHUs K Y B koMmmbloTepa, ObLIa yCTaHOBIICHA
porpaMma yajieHHOr0o KOHTPOJIS, TOMOTaloIas pH HAaCTpoOiKe ycTpoicTBa. s 3Toro coeiuHu-
mu pa3zbeM "Kontpons" Ha nepenneii nanenu YBU ¢ momompto kabens KCK ¢ moprom RS232 nep-
COHAJILHOTO KOMITbIOTEpA U 3aIlyCTHIIM Ha HEM MPOrpamMMmy ylaieHHoro Monutopunra "Telecnt".

[Tepen paboroit BKIrOYaeTcs muTaHue mMocToB TymOnepom Ha YBMU. Ilocne vero Ha nepen-
Hell manenu YBMU 3aropatorcs koHTposnbHbIe HHAUKaTOpHl "[lutanue" (kpacHsbiii) u "DCC" (3ene-
HBIH).

Kaxnapiii [IIIM HaBoAWTCS Ha MPOTHUBOIMOJOMKHBINA TMOCT, MCIOJIB3YSd BCTPOCHHBIN JHOIM-
TPUIHBIN TIpuIen (Tepe] HaBeACHHEM HEOOXOAMMO MPOCIEAUTh, YTOOBI OCh MPHUIICTUBAHUS MIPO-
XOJIUJIa MPUMEPHO TI0 LIEHTPY OTBEPCTHH 3aUTHBIX 3KpaHoB [IIIM, 3T0 npenBapuTeNbHO AOCTUTA-
€TCsl BUHTAMH TOYHOM IOCTUPOBKH Ha 3TAre MOJATOTOBKH U3JIEIHSI K MOHTAXY).

Jlanee mpoBoAUTCS BPYUHYIO MpeABapUTeIbHas (rpyOasi) HABOJKA, T.€. C IOMOIIBIO TaeYHO-
ro kimoya Ha 17 MM ocnabisitoTcst O0NTHI TPyOOil FOCTHPOBKY B BEPTHKAIBHOHN W raiika 3akperuie-
HUS IOCTUPOBKH B TOPU3OHTAIBHOM II0CKOCTH. Ha pucynke 5.9 mokazaHo mojg0KeHHE MPOTHBO-
nosioxHoro [1I[1IM B nuonTpuitHOM Mpuiiesie, KOToporo J100MBAIOTCS MPU FOCTHPOBKE.

Pucynok 5.9 Ilonoxenue nporuBononoxuoro I1IIM B auonTpuitHoM mpuiene nNpu NpaBUIbHOM
HaBeJeHUU. | - AMONTpUIMHBIN npunern; 2 - Myuika; 3 - [IIIM.

[Hocne naBenenust [11IM 6onTsl U raiika rpy0oil FOCTUPOBKH  (PUKCHUPYIOT.

TouHoe HaBeneHME B Ipeaenax yriaa + 2° IpOU3BOJUTCS C UCIOJIB30BAHUEM BUHTOB TOY-
HOM IOCTHPOBKH, JJI1 KOTOPBIX HE0OX0auMbl ['-00pa3Hble MecTUrpaHHble KIIFOUM U3 KOMILJIEKTa I0-
craBku. Ha gaHHOM 3Tane HeoOXOAMMO NOOUTHCS KOHLIEHTPUYECKOTO PACIONIOKEHHsS] OTBEPCTUM
MYIIKH U IUIAaHKU Tpulena (AMonTpa) TakuMm o0pa3zom, 4ToOsl npoTuBononoxubsii [11IM pacnona-
rajics 1o LEHTPY MYIUKH npuuena. KOcTupoBOYHbIE KIHOYM MO YIIIOM 45 rpalycoB K BEPTUKAIU
BBOJSTCS] B OOKOBBIE OTBEPCTHUS U BCTABISAIOTCS B BUHTHI TOYHON FOCTUPOBKH, TIO3BOJISIOLINE TIEpE-
MmemaTh 3aaHi00 4acte [IIIM no aumaronanu B HampaBlieHHMM Xoja BUHTOB. OuH 000pOT BHMHTA

TOYHOH IOCTUPOBKU M3MEHSET yroj HampasieHus padoueit ocu I1IIM na 1,5 mpan (1,5 "‘:]_0_3 pa-

muaH). Ecnu oqHOBpEMEHHO BKPY4YMBATh UM BBIKPYYMBATh 00a BUHTA, TO MYYOK JIA3€PHOTO U3IY-
YEeHUs TepeMeIIaeTcsi COOTBETCTBEHHO BHM3 MJIM BBEpX (MOCKOJIBKY 3aaHssl yacTh [IIIM cootBet-
CTBEHHO OIYCKAEeTCs WM MOTHUMAETCS).

Ha 3agneii manenu I11IM pacrnionokeHa naHeinb KOHTPOJbHBIX WHIUKATOPOB, KOTOpas cxe-
MaTH4HO u300paxeHa Ha puc.10. KoHTpolbHbIE MHAMKATOPHI MMOKA3BIBAIOT MapaMeTphl padOThl U
HACTPOMKHU MOCTa B 3aBUCUMOCTHU OT pexkuma pabotsl [1I[IM, npu 3ToM 1BET Becex ropsuIMx MHAU-
KaTopoB KpoMme HHjukaTopa "['oTOBHOCTH" KpacHBIM. YcTaHOBKA peKMMa MPOU3BOJUTCS KHOMKOM
"Vupasnenue" Ha 3aaaeit nanemu [1TIM.

Jis mepexiroueHus pexxuma paboThl ¢ TOMOILBIO KHOMKH "Y1paBiieHue" He0OX01MMO
Ha)KaTh Ha HEE M YJEPKUBATh 10 TOTO MOMEHTA, KaK IMPO3BYYUT 3BYKOBOW CHUTHAJ, COOTBETCTBYIO-
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U peXuMy paboThI, ITOCIIE Yero KHOMKY HYXHO OTIYCTUTh. [locie BeiOopa pexxrma paboTsl OH
oTtoOpakaeTcss MUTaHUEM 3eJIeHOro MHauKaTopa "['oToBHOCTB":
- OJTMHOYHBIN 3BYKOBOM CUTHAJI COOTBETCTBYET pekumy "Pabora": 0oToOpakeHHE COCTOSHUS

TIITM;

- IBOMHOM 3BYKOBOM CHUTHAJI COOTBETCTBYET pexkumy "OOHapykeHue": 0ToOpakeHue ypoB-
HSl BXOJTHOTO CHUTHAJIA B JIOTApU(MUIECKOM MaCIITa0e;

- TPOMHOM 3BYKOBOM CHUTHAJI COOTBETCTBYET pexxuMy "Hactpoiika": otoOpakeHre ypoBHS
BXOJIHOTO CHTHAJIa B JIMHEWHOM MaciuTabe (1yBCTBUTENHHOCTE B 10-20 pa3 xyxe, 4eM B peKuMe

"O6Hapyxenue");

- Y4eTBEpPEHHBIN 3BYKOBOI CHUTHAJI COOTBETCTBYET pexkumy "Lleneykazanue': oToOpaxeHme
BEJIMYMHBI OTKJIOHEHHS OCH TIPUEMHOMN CHCTEMBI OT HAIIPaBIICHHsI HA TIPOTUBOIIOJIOKHBIH MOCT 110
JIBYM KOOpPJIMHATAM.

Han ne loToBHOCTE

T

LNO EROLT1 LT2 LT3 LT4 IFDr

Pucynok 5.10 - [1anenb KOHTPOJIBHBIX HHIWKATOPOB Ha 3aaHeH cteHke [TITM

B Tabmmmax 5.1- 5.4 npuBeneHpl MOKa3aHUS WHIMKATOPOB KOHTposbHOM naHenu [T1IM niis
BCEX PEKUMOB PAOOTHI.

Tabnuna 5.1 - 3HaueHre NHIMKATOPOB KOHTPOJILHOU MaHenu B pexxume "PadoTa"

HNuaukarop

N3nyuenue 1
N3nyuenue 2

['oTOBHOCTE
(3eneHbIi)

LNO
ERO

RCO

LT1-LT4

3Hauenue

Koraa roput, To nogaHo nuTaHue Ha IEHTpalIbHbIN NepeaaTyuk. OcTopokHO!
JlazepHoe usnyuyeHue.

Korna ropur, To mogano nutanue Ha O0okoBoi nepenaruuk. OcropoxHo! Jla-
3epHOE U3ITyueHHE.

Korna ropur, To ycrpoiictBo rotoBo k padore. Eciu muraer - uaer npouecc
aHannza napametpoB IIIIM npu BkIOUeHHH W3JENHsl, TUOO MOATOTOBKA pa-
6ouyero pexuma uHTepdeiica npyu oTpULIATEILHON TEMIIEpaType.

Koraa roput, To 060HapyX€HO HaJIM4nie ONTHYECKON CBSI3U C JPYTHMM IOCTOM.
EcTp cunxpoHusanus.

Korna roput unm muraer, To oOHapyXeHbI OIIMOKH IpH nepeaaue nHpopma-
IIUU 10 aTMOC(EPHOMY ONTUYECKOMY KaHaIy.

Korna ropur, To uaer npueM HHGOPMAIIUHU MO ONTHYECKOMY KaHATY OT ApY-
roro IocTa.

FOpHT B OTCYTCTBHUH HNOAKIOYCHHUA KOMMYHUKAIIMOHHOI'O o60py)1013aH1/1${ K
nopTy 1-4 COOTBETCTBEHHO. HpI/I OAKIIFOYCHHU N O60py,Z[OBaHI/I$I K OJHOMY U3
IMOpTOB COOTBGTCTBYIOHIHP'I HHIUKATOpP raCHET.
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I'opuT uinm mMopraer Ipu IHNPEBBILEHUN IPEACIBHOIO YPOBHS OITHYECKOIO
IFD CUTHaJIa Ha BXoje npueMHnKa. Heo0X0uMo yMEHBITUTh TPUHUMAEMBIN CHT-
HaJl IyTeM JuaparMupoBaHus MPUEMHBIX KaHAJIOB.

Tabnuma 5.2 - 3HaueHne WHIMKATOPOB KOHTPOJIBHOM NaHenu B pexkume "OOHapyxeHue"

Nuaukarop 3HayeHHne

l'otoBHOCTH  (3ere-

o Pexxum paboThI - TBOHHOE MUTaHHUE
HBII)

VYpoBeHb MOILIHOCTH NPUHUMAEMOro curHaia (crapuue paspsansi). Ilo
Mepe YBEJIUYEHUs YPOBHS (3aII0JJHEHUE HUKHETO PsAJla) TOPSILUNA UHU-
KaToOp CMEIIAETCs BIIPABO, €CIM BCE TOPSIINE UHANKATOPBI HAXOJATCS B
KpalHe! NpaBoy NO3ULIKUHU, TO 3arOpaeTCsl KpauHUN JIEBBIM MHAUKATOP.

Bepxuuii panx uHau-
KaToOpOB (kpome
KpaiHero npasoro)

YpoBeHb MOLIHOCTU NMPUHUMAEMOI0 curHaia (Miaamue paspsansl). Io
Mepe yBEJIMYEHUsl YPOBHS MIKaJla FOPSIIUX MHIUMKATOPOB 3arlOJIHAETCS
cieBa Hampaso. [locie 3amosnHeHus Bcel LIKalbl, OHAa TacHET U 3aropa-
eTcs JIeBblH MHIUKATOP B BEPXHEM psy, JMOO ropsiiuil B BepxHEH
IIKaJIe MHIUKATOp MEePEMEIIAETCS HA OJJHY [TO3ULIUIO BIIPaBO.

Hwxuuit psig uHau-
KaTOpOB

Tabnuma 5.3 - 3HaueHne HHANKATOPOB KOHTPOJIbHOU NaHenu B peskuMme "Hacrpoiika"

Nuagukarop 3HaueHHne

l'otoBHOCTH  (3ere-

. PexxuM paboThl - TpoiiHOE MUTaHHe
HBIN)

VYpoBeHb MOILIHOCTH NMPUHUMAEMOro curHaia (crapumue paspsansi). Ilo
Mepe YBEJIUYEHHUs YPOBHS (3alI0JHEHUE HMXKHETO psijia) TOPALIUN WHIH-
KaToOp CMEIIAETCs BIIPABO, €CIM BCE IOPSIIME UHANKATOPBI HAXOJATCS B
KpalHeW NMpaBod NMO3ULIKHN, TO 3arOPAeTCsl KpaHUMN JIEBBI MHAMKATOP.

Bepxuuii psanx uHau-
KaToOpOB (kpome
KpaiiHero MpaBoro)

YpoBeHb MOLIHOCTH MPUHMMAEMOIo curHana (miaamue paspsansi). Io
MepEe YBEJIMYEHMsI YPOBHS IIKaja TOPSIUUX WHIUMKATOPOB 3aIlOIHSIETCA
cieBa Hampaso. [locie 3amonHeHus Bcel IIKalbl, OHAa TacHET U 3aropa-
ercs JIeBbI MHIUKATOpP B BEPXHEM psy, JUOO ropsiiuil B BepxHEH
IIKaJIe NHIUKATOp MepeMeIIaeTcs Ha OJJHY MMO3ULUIO BIIPaBO.

Hwxnuit pan unau-
KaTOpOB

Tab6nuia 5.4 - 3HaueHne UHIUKATOPOB KOHTPOJIBHOM naHenu B pexxume "lleneykazanue"

Nuaukarop 3Hauenune

N3nyuenue 1 3HaK KOOpAMHATHI 11enu X (TOPUT - IUIIOC, HE TOPUT - MUHYC)
["'0TOBHOCTB (3€J1€HBIN) PexxuM paboThI - yueTBEpEeHHOE MUTaHHE

LNO 3HaK KOOpAUHATHI IeTH Y (TOPUT - TUTIOC, HE TOPUT - MUHYC)

OTkioHEeHHE KOOpAHWHATHI LOCJIN MO OCHU BAOJIb IIPABOI'0 BUHTA
TOYHOU FOCTHUPOBKHU. ECM HU OJMH HE TOPUT, 3HAYUT IIEJIb B
IICHTpE.

BepxHuii psx  MHAMKATOPOB
(KxpoMe KpaifHero npaBoro)

OTKIIOHEHNE KOOPAMHATHI LIEJIM 10 OCU BJOJb JIEBOTO BUHTA
HwxHnii psg M1HAMKAaTOPOB TOYHOW FOCTUPOBKHU. ECiM HM OIMH HE TOPUT, 3HAYMT LIEJIb B
LIEHTPE.

59



Pexxum "OOHapyxenue". B 1aHHOM pexuMe TomnajaHue Ja3epHOTo MydyKa MPOTHBOTIOIOXK-
Horo IIIIM B ameptypy npuemMHUKa (TOSBJICHHE CUTHAJIA CBSI3M) COMPOBOXKAACTCS MPEPHIBUCTHIM
3BYKOBBIM CUTHajoM. [IOCKOJIbKY B JaHHOM peXMM€ 4yBCTBUTEIBHOCTh MHJIMKATOpPA BBICOKA, IPU
OUYeHb SIPKOM (hoHe HeOa MM MPSMON COTHEUHON 3aCBETKE BO3MOXKHO MOSIBICHHE JIOKHOTO 3BYKO-
BOI'O CUTHaNA Jlaxke npu BeikiIrodeHHoM [I1IM npoTuBomonoxHoro nocra.

[Tocne mosiBICHUS ONTHYECKOTO CHUTHajla Ha 00OMX IOCTaX, BAHTAMU TOYHOW FOCTUPOBKU
TO0OMBAIOTCS MaKCUMAJIbHOTO MOKa3aHHUsl WHAMKATOPOB (MPOU3BOAST HACTPOMKY Ha MaKCUMyM) B
pexxumax "OO6Hapyxenue" u "Hactpoiika". [Ipu HacTpoiike B 3THX pexUMax JOOUBAIOTCS MaKCH-
MaJbHOT'O 3aII0JIHEHHSI HHIMKATOPOB HUKHETO PS/A, YTO MPUBOJUT K 3aKUTAHUIO OJTHOTO MHJIMKa-
TOpa BBICHIETO pa3psiia B BEPXHEM DSy, KOTOPBIH O MEpE YBEIMUYEHUS CUTHAJIa U 3allOJIHEHUS
HIDKHETO psAlia rnepeMenaercs BupaBo. Onepanuio NpoaoHKaoT 10 AOCTUKEHUS MaKCHUMAJIbHOIO
KOJIMYECTBA FOPAILIUX NHIUKATOPOB B IPABOM YaCTH BEPXHETO PsAJa U B HUKHEM PALY.

[TepexmtounBmmce B pexuM "lleneykazanue" u nmpoBepsieTcsl OTKIIOHEHHE KOOPAMHAT HaBe-
JIEHUS] OT HYJIEBOTO 3HaueHus (OT LEeHTpa). B aToM pexume MHAMKALMSA OTKIOHEHUS KOOPAMHAT
1M TIPOU3BOJAMUTCS B JTMHEHHOM (''IKBayiaii3epHOM') peKHUMeE, T.€. YeM OOJIbIIe TOPUT WHIUKATO-
pOB, TeM OoJibllle OTKJIIOHEHUE LIENU OT IeHTpa HaBeneHus. [Ipu OKOHYATENIbHOM HaBEIEHUH Ha
1eJIb HI)KHHUE M BEPXHUE WHIUKATOPHI HE TOPAT (32 UCKIIFOUEHUEM KpaHUX ClIeBa, KOTOPHIE MOKa-
3bIBAIOT 3HAK M MOT'YT MHUTIaTh M KpailHMX crpaBa. [Ipy OTJIMYHBIX OT HyJs MOKa3aHUSX ClIENyeT
MOIBIOCTUPOBATH MOCTHI (T.€. JOOUTHCS MUHIUMYMa MOKa3aHuil)).

Bepnysuuch B pexum "Hactpoiika", npoBepsieTcs nokazaHue UHAuUKaTopa MouiHoctu. Ec-
JY MOILHOCTh HE M3MEHWJIACh, WJIM HE3HAUYUTEIbHO YMEHBIIWUJIACh, HACTPOMKA CUMTAETCS 3aKOH-
YEHHOM.

B pexume "lleneykazanue" HacTpoWKa MPOUCXOJUT MO KOOPAMHATHOMY YCTPOMCTBY, a B
pexumax "Hactpoiika" u "OOHapyxeHune" HemoCcpeACTBEHHO M0 (GOTONPUEMHOMY KaHAIly, TO €CTh
110 YPOBHIO CUTHAJA CBSI3H.

[TepexmounB IIIIM B pexxum "Pabota". Ilpu saTom Ha 3agHeil kpbiuke [IIIM 3acBeturcs
uHaukarop LNO curnanusupyoommii 0 ToM, 4TO ONTUYECKUN KaHal CUHXPOHU3UPOBaH. MHaukaTo-
pol "U3nyuenue 1,2" u "T'oroBHOCTH" mnpu 3TOM HempepbiBHO cBeTsATCs. Kontpomnep IIIIM npu
HAJIMYUU CBSI3M aBTOMATUYECKU TOJACPKHUBACT MPUEM U Nepenady HHPOpMaIUH, JaKe ecld He
BKJIIOYEH pexxuM "Pabora" KHONKOM yrpaBiieHHUS.

[Tonxmrouarorcst curHanbHele kabenu Mexay I1IIM u BHenHuM ob6opynoBanueM. [1pu sTom
JIOJKHBI MTOTacHYTh MHAUKATOpbl LT, cOOTBETCTBYIOIIME HOMEpPAM IMOAKIIOUYEHHBIX KaHaloB. 13-
Jienue rotoBo K pabore. KOHTposib MOTOKOB M KayecTBa MpHeMa M IepeJadyd CUTHAJIOB MOXHO
OCYIIECTBIIATH 110 MHMKATOpaM HIKHEro psiia B pexxume "Pabora”.

[Tpr HEoOXOAMMOCTH MOYKHO OCYILECTBJIATH MOCTOSIHHBIM KOHTPOJIb (DYHKIIMOHMPOBAHUS
[ITIM Ha KOoMIBIOTEPE.

Crnenyer y4uThIBaTh, YTO HA JUIMHHBIX TPaccax Jia3epHbIE MYyYKH YBEIWYMBAIOT ILJIOIIA]Ib
CBOET0 MOMEPEYHOI0 CEYEHUs], YTO NMPUBOJIUT K YMEHBILIEHUIO MOITHOCTH IPUHUMAEMOT0 CUTHAJIA.
B 3aBUCHMMOCTH OT JAJIMHBI TPACCHl U KIIMMATHYECKUX YCIOBUW MOKA3aHUS MHIUKATOPOB KOHTPOJIb-
HOM maHenu B pexxumax "O6Hapyxenue" u "HacTpoiika" Moryt ObITh pa3nuuHbiMH. MIHOTIa CUTHA-
Ja (10 MOILITHOCTH) MOKET He XBaTaTh Juid paboThl pexkuma "Lleneykasanue", ¢ Ipyroit CTopoHsl, Ha
KOPOTKHX Tpaccax M MPHU XOPOLINX MOTOAHBIX YCIOBUAX MPOUCXOAUT HACKIIIEHNE (HOTOPHUEMHHKA
KOOPJIMHATHOTO yCTpoicTBa U pexxuM "Lleneykasanue" takxke MokeT He paboTaTh, YTO HE BIIUSAET
Ha Ka4eCTBO CBS3H.

ltatuB i CTEKON YCTaHABIMBAETCS Ha OMOPY KpeIieHHs 0O00pyIOBaHMS C MOMOILBIO
CTPYOITHH.

4 OO0uire XxapaKTepUCTUKU IPOrpaMMBbl KOHTPOJIS

[Iporpamma ynanmennoro koHTposst AOJIC mo3BOSET OCYIIECTBISATS MOHUTOPUHT COCTOS-
Hua npuemornepenatuuka ([111IM), moakiI0UeHHOro K KOMIBIOTEPY YEPE3 MOCIEA0BATENbHBIN MOPT
RS-232.
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[Iporpamma mpeacTaBisieT co6oit 32-X pas3psaHOe MPUIOKEHUE, CHCTEMHBIC TPEOOBaHUS K
KOMITBIOTEPY:
- oneparmonHas cuctema Windows’9x/NT/2000;
napameTpbl IKpaHa:
- pazpemenue 800x600 u BeIIIE;
- 256 uBeTOB;
- MAHUITYJISATOP “MBIIIb
TpeOyemMoe MECTO Ha JKEeCTKOM AMCKE (cpa3y Moclie yCTaHOBKH) - 2 MOauT.

4.1 YcraHOBKa U 3aIlyCK POTrpamMMbl

ITporpamma nocrasnsiercs Ha CD-ROM pucke ¢ nporpamMmoii ycTaHOBKH. JlJi1 yCTaHOBKH
MPOTPaMMBbI Ha JKECTKHI TUCK KOMIIbloTepa ycraHaBiauBaeTcss B CD-ROM nuckoBoj, 10K AaBIINCH
ABTOMATHUYECKOTO 3aIlycKa MPOrpaMMbl YCTAHOBKH, BBIOMpAETCS S3BIK MHTEpdeiica, HaKUMAETCs
KHOIIKa ¢ HaAMUChIo “YcTaHoBka mporpammsel Telecnt”. ITocie 3Toro HEOOX0IUMO CIEA0BATh YKa-
3aHUSM IIPOTpaMMbl YCTaHOBKU. B mpornecce ycranoBku B Mmerro Windows “IIporpammsr” co3maer-
cs nporpaMMHast rpynna “Y ganenusiii KoHTposb AOJIC” ¢ spabikom TELECNT nnst 3anmycka mipo-
rpaMMBbl.

MoOXHO Ha 0IHOM KOMIIbIOTEpE KOHTPOJIMpOBaTh coctosiHue AByx [IIIM, mis sToro Heoo-
xoaumo noakiounthk [ITIM k nmocnenpoBarensubiM opram COM1 u COM?2 u caenathb eiie oaHy
KOIMIO KaTtayiora ¢ (aitinamu nmporpammsl. Ilociie 3Toro Hy)kHO 3aIIyCTUTh IIOOYEPEAHO IIPOrpaMMy
telecnt.exe B KaXXJIOM M3 KaTajoros, Ha Bkiaake “Hactpoiika” 3amare W 3ammcath A KaKIOU U3
nporpamm cBoi nocnienoBarenbHblid mopt cBsizu ¢ [IIIM - COMI1 unn COM2. Teneps, 3amycTuB
00e nporpaMMsl telecnt.exe U3 pa3HbIX KaTaJloroB, MOXKHO B JIByX OKHAX HaOJI0aTh 32 COCTOSIHUEM
o6owux I1ITM.

IIpn 3amycke mHporpaMMsbl IOSBIIAETCS OKHO C YIPaBJIAOIUM HHAUMKaTopoM “Homep
YCTpPOMCTBA”, KHONKOW MAJIsl BKJIIOYEHUS MOHHMTOpUHIa (yctaHoBku cBsizu ¢ IIIIM uepe3 cTbIk
RS232), nanensto, orooOpaxaroieit orcyrcTBre csizu ¢ [111M, a Taxoke nmanens ¢ 3akiaakamu “Co-
crosuue”, “Coobmenus”, “Ilapamerpsr”, “Lleneykazanue”, “Kypuan” u “Hacrpoiika”. B mpaBom
yIily MaHEeIu 3a]a4 MOSABJSETCS 3HAYOK MPOrpaMMbl B BHJIE KpYKKa, LIBET KOTOPOro OTOOpakaer
cocrosiHue nporpammsl U I1TIM (cepslif - HeT cBsa3u ¢ I1IIM, 3eneHsbliii - HOpManbHOE (HYHKIIMOHH-
posanue [1I1IM, kpacublii - kpuTnyeckoe cocrosinue [11IM).

[Tpr MUHMMH3ALMN OKHA MPOrPaMMBbl, OHA HE OTOOpa)kaeTcsl Ha MaHeN! 3a]a4, BbI3BaTh OK-
HO MO>XHO YCTaHOBMB MAapKep MBIIIM Ha 3HAYOK MPOrpaMMbl M HaXkaB ee JIeByI0 KHOmKy. [lo mpa-
BOM KHOIIKE MOSIBJIIETCSI MEHIO, MO3BOJISIONIEE 3aKPhITh NMPOrpaMMy WIIM BbI3BaTh (hailyl MOMOIIH.
Jlns 3amycka MOHMTOPHMHIa Ha)KMMAaeM KHOIKY € MEpeKIItouaTesieM, TaK, YTOObl MepeKIdareb
NIEPELIE] B 3aMKHYTOE MOJIOXKEHHE.

Ecnu x munum cBsa3u RS-232 nogkmtouen HopmanibHO (yHKunonupyromuit I1IIM, To ero
HOMep nosiBuTCA B cnucke “Homep ycrpoiictBa”, BMECTO KpacHOM naHenu ¢ Haamnucbio “Her cBs-
31 TOSBUTCS 3€JI€Has MaHelb ¢ napameTpaMu coenHeHus no RS232 u mporpaMMa HayHET MOHHU-
TopuHT cocTossHus T1IIM.

4.2 CocrosiHue

Ha Bxmagke CocrostHHe 0TOOpa)karoTcs MaHelb MHIUKATOPOB M IMaHENb PeXHMa paboThl
[TIIM.

[Tpu nanuuum cBs3u ¢ [1IIM Ha maHenw MHAWKATOPOB OTOOpa)kaeTcs Ha3BaHHE MHTepQeii-
ca, ¥ 3aroparoTcs JIAMIIOYKH, OTOOpaKarolue COCTOSIHUE Manenu naaukamun [1T1IM.

[Tanens pexxuma pabotsl IIIIM mpencraBiasieT Tpu KHONKH, COOTBETCTBYIOIIME pPEXMMaM
“Pabota”, “Obnapyxenue”, “Hactpoiika” u “lleneykazanue”. [laHenb, COOTBETCTBYIOIIAs TEKY-
memy pexumy IIIIM BeiaeneHa cBeTsio-3€eHbIM IBETOM. OnepaTop MOXET U3MEHHUTH PEKUM pa-
6ots1 [1IIM, ycTaHOBUB Ha MaHe b HY)KHOT'O PEKMMa yKa3aTeslb MBIIIY U Ha)KaB €€ JIEBYIO KHOIIKY.
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B mmwxHe#t yactu Bianku CocTosiHue 0TOOpa)kaeTcsi HOMEP JIMICH3UH KOHTPOIUPYEMOTO
[IIM u ocraBieecst BpeMsi paboThl, paBHOE pa3HHIIE BPEMEHH, YKa3aHHOTO B JOTOBOPE IMOCTABKH U

0TpabOTaHHOTO BPEMEHH.

YpaneHHwid kodTpoas AODNC [ 1.1]) !EI

||:IIIIII|5LIJ.E!HHF|I I'IapaMEprll Lleneylc:aaaHHel E'Knganl Han:Tpn:lﬁKaI
Tun wHrepopedca: 100FD

CurHanusanuna

M zny4eHKHe [OTOBHOCTE

Pexum patorm MMM

Nuuensua H 255
OCTATOYHOE BpemA [4.] 100 u.

Pucynok 5.11 - Briagka “Coctosaue’

4.3 CooOmenust

Ha Bxuitagke Coo0iieHust 0ToOpaxkaeTcsi CIMCOK COOOIIEHUH omepaTopy O HemTaTHO! pabo-
te [ITIM. CooOmienust 106aBISIOTCS B CIMCOK MO MEPe UX MOCTYIUICHUS ¢ YKa3aHUEM BPEMEHH CO-
oniTus.  HacTpoiika TekcTOB cooOIIeHni BO3MOKHa Ha BKIaake Hacrpoiika. s ynaneHus Bcex

COO0IIeHN HAXKMUTE KHONKY “OYUCTUTH” y MPABOT0 HMXKHETO yIJla CIIHUCKA.
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YpaneHHwd koHtpoae ADJC (B 1.1) !E[E

..................................

18:20:29 HapyweHue TEMNEPATYPHOID PEXMMa ;I

=
O4HCTHT B I

Pucynok 5.12 - Bxuagka “CooOruienus”
4.4 TTapameTpbl

Ha Bknaznke Ilapamerpsl pacrnosnoXeHbl MHIUKATOPBI, OTOOpaKaIOLIHe 3HAUYEHUS CIEIYI0-

nux rnapamerpos TIM:

- Bpems Hapabotku I1T1IM;

- TEMIIepaTypa OKpyKarollel Cpebl;

- YPOBEHb MOIIHOCTH TPUHUMAEMOI'0 CUTHAJA;
- TOK ()OTOIIPUEMHHKA;

- MOIIIHOCTb U TOK JIa3€pPOB.

Knormka, pacrionoxeHHass B J€BOM BEPXHEM YIJy BKJIAJKH, MO3BOJIAET MEPEKIIIOUUTHCS C
pekuMa 0TOOpakKeHUs B BUJI€ UHIAUKATOPOB, B PEXKUM OTOOpa)KEHUS TMHAMUKH I1apaMeTpOB B BUJIE
rpaduxoB u obpatHo. g oTrobpaxeHus B Buje rpadukoB napameTpoB MEepBOTrO UM BTOPOIO Jia-
3epoB, HEOOXOIMMO BBIOPATh MEPEKIIOYATENh C €r0 HOMEPOM Ha COOTBETCTBYIOIIEH MaHEH.
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Ypaneniuid xoutpons AODNC [8 1.1) !lil

EDCTDHHHEI CoofiweHma  [1apareTpel | LleneyraasaHHel H{nganl Hal::Tpl:uﬁh:al

BpemAa HapaboTKw MowHocTE nazepa 1 2400 rBT
yackl FildH e ——————————
I:I 429 B T T T T T T T T T T TR T ¥ (R T (N T TR TR T T |
N ; i
T emneparypa 26.4°C Tok nazepa 1 88,40 ma,

[ — [ —

-il:l 1 1 1 1 1 1kl 1 1 1 1 1 I+-I ll:”:l I:I 1EI:|
YpoeeHe cMrHana MowHooTe nasepa 2 2412 mBr
[— [E——

1] 40

T oK oTONpHERHME A 0056 kb Tok nazepa 2 30,00 rad,

I [ —

D.‘ [ 9 1 1 1 1 1 1 1 2| I:I 1EI:|

Pucynoxk 5.13 - Bknanka “Ilapamerpsr”
4.5 lleneykazanue

Ha nannoit Bknaake oroOpakaeTcsi OTKJIIOHEHHME HampaBiieHus KoHTponupyemoro I[1IIM ot
HarnpasieHus Ha apyroil I1IIM, 1160 oTHOCUTEIBHO 3aXBAaUYCHHOTO paHee MOJIOKEHUS (B 3TOM CIIy-
yae nosiBisgercs Haanuchk “Llentpuposanue!!!”). 3axBar (LEHTPUPOBAHUE) MOJIOKEHUS BO3ZMONKHO
Ha BKJajake Hacrpoiika.

Tpaektopust IBUKEHHSI OCH ITydyKa OTOOpa)kaeTcsi TEMHO-CUHEHN JIMHUEH, TeKyIlee MoJoxkKe-
HUE - IPKO CHHEN TOuKoM. KpacHast TOUKa yKa3bIBaeT, YTO MOCIEIHEE NTOIyYEHHOE 3HaY€HUE KOOp-
JUHAT OCHU My4Ka MPU3HAHO HEAECWCTBUTEIbHBIM M3-3a MPEBBIIIEHUS MAKCUMAaJIbHO JOMYCTHUMOIO
3Ha4YeHUs TOKa Ha (oTompueMHUKe, Oenas Touka - M3-3a YpPOBHS TOKa Ha (OTONMPUEMHHKE, MEHb-
IIeT0, YeM MUHUMAJIbHO JOMyCTHUMOE. B mocnenHux AByX ciiydasiX HEKOPPEKTHOE MOJI0KEHNUE TOY-
KU HE 0TOOpakaeTcsl.

Hns yno6erBa HaBenenus [1I1IM Ha manHO#M BKIIaJKe Takke OTOOpa)kaeTcsl 3HAYEHHE TOKa
(doTonprueMHUKa B YHCIOBOM M rpaduyeckoM (Ikana) BelpakeHuH. llluprHa 1mkagsl paccunTaHa
Ha 1 MA - ipu OoJibllIeM 3HAYEHUH TOKa CIEAYeT OPUEHTHPOBATHCS Ha HU(POBHIE MOKA3aHUS.
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YnaneHHuld kouTpons AODNC [B 1.1] !EIE

Haorep ucTpofcTES

IEEIEIEI vI

=tk

B5-232: Com2[2400 bp=

CocToaHwe I:::u:nﬁu.LEHHHI Maparetpei | L

| HypHan I Hacrpoiika I

Tox POTONPHEMHHE A

0,056 ua

T T T T T T T T Y T [ T T R S O |

Pucynok 5.14 — Bxiiagka “Leneykak3anue”

4.6 XXypnan

Bxutanka JXypHan mo3BoisieT IpoCMOTPETh UCTOPHIO U3MeHeHHs napameTpoB [1IIM 3a BbI-

OpaHHBII TepHo/I.

Ha Bxianke pacrosokeHbl HHIUKATOPhI AJI BBIOOpa MapaMeTpoB, BKIIOYAEMBIX B JKypHall,
a TakXke MoJisl I 3aJaHus Tpedyemoro nepuoza. Jiast Toro 4ToObl MOJYYUTh YKa3aHHBIE JaHHBIE,
Heo0X0uMo, YTOOBl B OTMEYEHHBIN mepuoj paboTasa mporpaMMa MOHUTOPHHIA, U HapaMeTpbl
[TIIM 3amuceiBanucCh B JKypHall (JIOJDKEH ObITh OTMEUEH MHIMKaTop BecTu xypHanm Ha BKIIajke

“Hacrpoiika”).

ITo Haxartuto kHONKK Tabiuma npoucxoauT (GOpMUPOBAHHUE CITUCKA OTMEUYEHHBIX MapaMeT-
POB 3a yKa3aHHBIM EpHOJ U ero 0ToOpakeHHe Ha dKpaHe. B mpaBoM BepXHEM YIJly CIUCKA MOSB-
JsieTcsl KHOTIKA, MO3BOJISAIONIAs ero 3akpelTh. [l nepenaun nanHbix B Excel mocratouno copmu-
poBaTh CIHMCOK, 3aKpbITh €ro, a 3aTeM OTKphITh B Excel daiin logan.txt, mosBuBmuniicsa B padouem

KaTaJiore rmporpaMmMbl MOHUTOPHUHTIA.
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YpaneHHold konTpons ADJC [B 1.1] !EI

CocToAHHe I:::u:-lﬁu.LEHHHI I'IapaMEprll U eneyrazanme  AupHan | Hau:Tpu:uﬁKaI

MNMapareTpbl

¥ Terneparypa

¥ YpoBeHs MPHHMMEEMOrD CHrHAN
I_ Tak ¢'IIITEII'I|:IHEMHHKE

[T Tok nazepai [T Ock nyyka ¥
[T Tok nazepa 2 [ Dcenyuka'y
[ MowHoeTe nasepa 1 v H

[T MowHocTe nasepa 2

Mepwrop
c

no

Pucynok 5.15 — Briagka ”Xypnan”

Cnenyer umeth B BUAY, 4To napamerp "Hanuuue cBsI3u" KOPPEKTHO 3aMMCHIBAETCS B KYp-
HaJI TOJBKO B MepBOM pexkume padbotsl [11IM "Pabota", mpu 3TOM B TabIUIC TPUCYTCTBYET 3HAUE-
Hue "1" - ecTh CcBsI3b (HANMMUYME CUHXPOHU3AIMH IO ONTHYEeCKOMY KaHany) win "0" - HeT cBs3u. Ec-
mu [1IIM pabotan B 1pyrom pexxume, B Kosionke "Hamuune cBsi3u" Oyaer cTosTh mporyck "-".

4.7 Hactpoiika

PesxxuM HACTpOMKM IMO3BOJISIET ONpPENEIUTh Nepuo MoHuTOopuHra cocrosHus IIIIM u 3a-
IIUCh N1apaMETPOB B )KypHaJI, IEHTPUPOBAaTh U OTMEHUTh LIEHTPUPOBAHKE LIEJICyKa3aTes, 3a1aBaTh
napaMeTpsl OpTa, TEKCThl COOOIIEHUH OnepaTopy U CMEHMThH Mapojib Ha BXOJ B JAHHBIA PEKUM.
Bce mapamerpel CrpynnupOBaHbI IO MAHENSAM, B IIPABOM HHMYKHEM YINIy KOTOPBIX pacIoOJIOKEHa
KHOIIKA C TaJ04YKOil, M03BOJISIIOIIAs 3alMCaTh BBEIEHHbIE H3MEHEHHUS.

Jlns HacTpOMKM yKa3aHHBIX MapaMeTpOB HEOOXOIMMO CHavyasla BBECTH Maposib (Cpasy mocie
YCTaHOBKH B KaueCTBE MapoJisi Ha3HaualoTCs TpU cuMBoiia: “123”) u HakaTh kinaBuiry Enter.

[Tpu nomeTke MHIUKATOPA “3amuCh B )KypHaN CIEAyeT UMETh B BUIY, UTO IPH 3TOM Jro0as
uHpopmanus ot IITIM OGynet 3anuceiBaThes Ha XKECTKUM AUCK B ¢aiin logtm.txt u3 pacuera 33 Oaii-
Ta B €IMHUIlY BPEMEHH, YKa3aHHYIO B MOJIE “‘C IepuoaoM, c¢.”. Tak, eciu nepuos 3armcu cocTaBiIsi-
et 1 cexyHay, To uHpoOpMaIus 3a OAUH Yac padOThI 3aiiMeT Ha xecTKoM aucke 33x3600=118.8 ku-
706aiT. J{7s1 KOHTpOJIA mpolecca 3alucH B KypHall Haanuch “Maer 3amuchk B )KypHal ...” BBIBO-
JUTCSI B MIPAaBOM BEPXHEM YIJIy OKHA MPOrpaMMBbI O]l MaHENbI0 C yKa3aHUEM COCTOSHUSI CBS3HU C
[TITM.

Knomka “3arpy3uts nunens3uto” npeaHaznadena st AOJIC, mpuoOpeTeHHOM B apeHy Ha
omnpeneneHHblid cpok. [lo okoHuanuu cpoka apenasl [1IIM nmpekpaiaer paboTy U A NPOICHUS
CpOKa ero ()yHKIIMOHHPOBAaHUS HEOOXOAUMO, TIOCIe MPOAJICHUS apEeH/ bl MOJIYYUTh y pa3paboTynka
daitn nmunensun (*.lic), 3amycTUTh NporpamMmy yJaJeHHOTO KOHTPOJIs, YCTaHOBUTH CBs3b ¢ I11IM,
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Ha)XaB KHOTIKY 3arpy3uTh JIMIICH3UIO yKa3aTh (pailyl JTUIEH3UH U JTOXKAATHCS OKOHYAHHS Ipoliecca
3arpy3Ku JMieH3un (0ToOpakaeTcss MHANKATOPOM TOJI KHOIKOM 3arpy3Ku JIMIICH3HH).

[Tocne 3arpy3ku JULEH3UH CIIEAYET MPOKOHTPOIMPOBATh U3MEHEHUE HOMEpa TEeKyUIIeH JIu-
neHs3uu [I1IM u konuyecTBa 0CTaTOYHOIO BPEMEHH, PA30pBaB U YCTAaHOBUB 3aHOBO CBs3b ¢ IIIIM,
JIBXJIbl HAXKaB KHOMKY I BKJIIOUYECHHSI MOHUTOPUHTA. B TOM cilydae, eciiv JUIeH3Us HE 3arpy3u-
J1ach, HY>KHO TIOBTOPUTH €€ 3arpy3Ky.

ITo kHomKE “OTKIIOUYUTH” MOXHO 3aKPbITh JOCTYI K JaHHOM BKJIQJIKE JIO CIEAYIOIIErO BBO-
Jla TapoJst

YpaneHHuld konTpons ADJC [B 1.1] !EI

EDCTDHHHEI EDDﬁmEHHﬂI napaMETDbII LlEﬂEHKaSaHHEI Hypnan HacTpolika |

[Napone ||
MoHuTOpUHHr Censb

[ 3anuce B #ypHan =
© NEpHOAaM, C. II:I =1 Mopt ¢ Coml & Com?

[T BraouaTe npu sanucke

i | _@ | iI CropocTe Im il

CoofmeHya AnA oNeparopa

Tun coofwerma IHEDHLUEHHE TEMMEPATYRHOMD PE#ka j

IHangUEHHe TERMMNENATYPHOrD PEH MM

[T Oremmoudre cootwerms e |

CmeHa napona
Hoekli napone [NoeTopHD

| | V| ‘

Pucynok 5.16 — Bxiagka "Hacrpoiiku™

AANEYEHTE THIEH M

4.8 Hactpoiika cepruca MmouuTopunra coctostaus AOJIC

[Tpu HEoOX0aUMOCTH MOCTOSTHHOTO MOHUTOpUHTa cocTosiHUS AOJIC ¢ moMoupl0 KOMIbIO-
tepa noj ynpasieHueM Windows NT/2000 MOXHO HacTpOMUTh CIyX0y MOHUTOpUHIa (oOecreyn-
Barolly1o 3anuch napamerpoB [IIIM B poHOBOM pexume) B KauecTBE aBTOMaTUYECKH padoTarolie-
ro cepsuca. Jlsist 3Toro B karanore c nporpammoit Telecnt HE06X0AMMO BBIMOIHUTH KOMaHIY
TCNTSRVP.EXE /INSTALL

[Tocne BBIMOTHEHMS KOMaH/BI JOJDKHO TMOSBUTHCS COOOIIEHHE OO YCIEIIHOM yCTaHOBKE
citykOBbI cepBuca.

N3 pabouero kaTajora MpOrpaMMbl HYKHO 3allyCTUTh MpPOrpaMMy HAacCTPOMKH cCepBHCa
SRVTUNEP.EXE, moaTtBepauTh WM W3MEHHUTH Ha3BaHWE KaTajora ¢ mporpammoin Telecnt u
Ha)kKaTh KHONKY 3amucaTh. [l 3amycka cepBUCa HEOOXOIUMO OTKPBITh OKHO YIPABJICHUS CITYXK-
O6amu u 3amycTuTh cryx0y Telecnt SRV.

Jlnis ynaneHus cepBuca HY>KHO OCTAHOBUTH €0 BBINIOJIHEHHUE, BHINOJIHUTH B pabodyeM KaTa-
Jlore KOMaHy
TCNTSRVP.EXE /JUNINSTALL
U YIAJINUTh YKa3aHHBIM KJII0Y U3 CUCTEMHOI'O PeecTpa.

67



Cremyetr UMETh B BUY, UTO TPH 3aIyIICHHON CITy>k0€ MOHUTOpHHTA porpamma Telecnt He
CMOXeT ycTaHOBUTH cBsA3b ¢ [I[IM u oToOpaxarh ero mapaMeTpsl - Ui 3TOTO HY>KHO IMPUOCTaHO-
BUTH BBHINIOJIHEHUE cIyXObI. [Ipu paboraromieit ciryx6e B mporpamme Telecnt MoskHO OymeT TOJIBKO

WU3MEHSTh €€ HACTPOMKH, U TPOCMATPUBATH KYpPHAIL.

[Toce aToro oTKIIFOYaeM NMUTaHHE 00OWX JiazepoB Ha YBMU, BcTaBiseM mepBoe CTEKIO B
IITaTHB, BKJIIOYaeM 00a ja3epa u Ha Bkiaake «llapamerpsi» (cmoTpu pucyHOK 5.13) mporpammsl
«Y nanénnoro koHtposa AOJIC» cHumaeMm 3amepnl ypoBHs curHana. OaHo nenenue = 0,3 mBT.
AHAJOTUYHO MPOBOIUM H3MEPECHHSI ISl OCTAIBHBIX CTEKONI. K03 PUIIMEHTHI mOTIomeHus CTEKOI

JUTSL pa3JIMYHbBIX JIJTHH BOJIH PUBEICHBI B TAOJIHIIC 5.

Ta6ymma 5.5 - Koaddurnument nornomenus crékon K npu A = 726 HM.
Tum crexna 35% 20% 15% 5%
Kos¢ppuunent 529 598 820,33 1073,33
noromenus, K.
[TepeBoaum ko3 duireHT moraomeHus B 1b
10 log II—O
rae | , - MHHTEHCHUBHOCTb CBETA Ha BXO/IE,
| — MHTEHCUBHOCTH CBETA HA BLIXOJE.
| — I O*e—kx
I 0 _ kx _ * 1 *
10|Og—%—10|oge =10* —*Kx,
I o*e 2.3
rae K - koaddunuent normomeHus,
X — TOJIIIMHA CTEKJIA paBHAS 3 MM.
Tabmuna 5.6 - Koaddumnment nornomenus B 1b
Tum crekna 35% 20% 15% 5%
Kosdmmmenr 6.9 7.8 10,7 14
noraomienus, K.

Tabmuua 5.7 - Ocnabnenue curHasia npy pasindHbIX METEOYCIOBHSIX.

IHoroausble ycaoBus

3aryxanmue, 1b/km

ScHas moroga 0-3
CnaOsI1ii 1OXTb 3-6
CHIIBLHBIN JOXK b 6-17
Cuer 6-26
Jlerkuii Tyman 20-30
I'ycToii Tyman 50 - 100

HUcxond U3 maHHBIX TAOMHIBLI 5.7 MOXXHO COOTHECTH OCHA0JEHUS BHOCHMBIE CTEKIAMHU C

paanquﬁ TOHHpOBKOﬁ C IMIOr0AHbIMHA YCJIIOBUAMMU.
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Tabmuma 5.8 - IMutupyemas ajiMHa TUHUH.

Tum crexna 35% 20% 15% 5%
Cna0bIit, . . CHUIBHBIA JOXKIb,
IToroanoe ycio- - CHIIBHBIN JOXKIb, CHIBHBIH o
CHJILHBIN N CHET, JIETKUH
BHE CJIaOBIN CHET. OB, CHET.
JOXKb. TyMaH.
JlnuHa TUHAK 1-1,5xm 1-12xm 0,8—-1xm 0,7—1xm

CHsIB 3aMepbl MOCTPONTE rpa)K 3aBUCUMOCTH YPOBHS CUTHAJIA.
4.9 Ilepenava naopManum.

st mepenaun ¢aiina HeoOXOAMMO BRIKITIOYUTE 00a YBU, BcTaBUTh BCe 4 cTEKIIa B MITATUB.
310 HE0OXOAUMO I MOHMKEHUS YPOBHS curHana. Bximounts 06a YBU.

Haxumaem kHomky «Ilyck» Ha maHenu 3aaad, 3aX0JUM B «CETEBbIC MOJIKIIIOUYCHHS, BBIOU-
paem 1000e ceTeBoe MOAKIIOYCHNUE W Ha)XaB MPaBOM KHOMKON MBIIIN HA CETEBOM IMOAKITIOYCHUN
3aXOJMM B «CBOMCTBa». B «cBoiicTBax» BhIOMpaeM BKIIAIKY «0OIee», Ha 3TOH BKJIAJKe BRIOUpaeM

«apotokon Uutepuera (TCP/IP)», HaxxumaeM «CBOHCTBa» U B MOJIE aJipeca BBOAUM IS
MOCT 1 (Bo3ne nqocku) 192. 168. 1. 1.

MOCT 2 192. 168. 1. 3.
M KOJ ITOJICETH

MOCT 1 255. 255. 255. 0
MOCT 2 255, 255, 255. 0

Haxumaem «OK» 1 «3aKpbITh»

Jliis mpoBepKH JiesiaeM NpoOHYI0 MOCBUIKY MakeToB. [t atoro 3axoqum B «Ilyck» Ha maHe-
7u 3a1a4, «BBIMOIHUTEY U B KOMaHAHOM cTpoke 3anuckiBaeM cMd u «OK». [Tocie vero mosiBiseT-
csl u€pHOE OKHO B KOTOPOM 3allMChIBaeM KOMaHAy PiNg U depe3 mpoOer aapec Apyroil CTOPOHSI
(manmpumep 192. 168. 1. 1.), nocne BBona Haxumaem «Entery. [locie yero npoucxoaut npodHas
HOCBIIKA MTAKETOB U BHIBOJUTCA OTUYET. ECiM makeTsl AOIIIN MOXKHO IepeaaBarh (ailibl.

[lepenaua daiina ocyniecTBIsETCS CIEIYIONMM 00pa3oM — co31aéM Ha pabodeM CTolie mar-
Ky «MocT», Ha)XMMaeM IPaBOi KHOIIKOM MBIIIH 10 HEW U 3axoquM B «CBolicTBa». B «CBoiicTBax»
3aX0JUM Ha BKJIAJKYy «JloCTym» B OTMEUaeM «OTKPBITh OOmuil goctyn» u HaxkumaeM «OKy. Ilo-
MEILlaeM B 3Ty Harnky J1to0oi (aii.

C npyroro 1K mMoxxHO BoiiTH B 3Ty nanky (MocT) 3aiiisi B ceTeBOM OKpYKEHHE U 0TOOpa3uB
KOMITbIOTEPHI paboyeil TPYIIIIbL.

Conepxanue oT4€Ta.

1. Ha3Banue nabopaTtopHON pabOTHI.
2. llens paboTHI.

3. Kpatkue TeopeTnueckue cBeIeHUS.
4. Pe3ynbTaThl BHITIOJHEHHS 3a]JaHUM.
5. BeiBojibI 10 pabore.

KOHTpOJ'ILHLIC BOIIPOCHI.

1. O6wsacuuTh Ha3Hauenue obopynoBanus MOCT 100/500.

2. Ha3zoBuTe cKOpOCTH Tiepenadn HHQpOpMaIIHiH.

3. HazoBute MakcumanbHyto ganbHOCTh yaaneHus [11IM npyr ot npyra.

4. Cocras I1T1IM.

5. Kakue nudpoBbie MOTOKH mepenatoTes ¢ moMomisio odopynosanuss MOCT 100/5007?
6. B xakoM quamnaszoHe JUTH BOJIH paboTaeT obopyaoBaHue?

69



NudopmannoHHbie UCTOUYHUKU

1. I'opnuenko B.H., Tsepeukuit M.C. MHoOrokaHajibHbI€ TEJIEKOMMYHUKAIMOHHBIC
CUCTEeMBI. YueOHUK 1is By30B. — M: ['opsiuas nmunus-Tenexkom,2013.

2. lopnuenko, B.B. Kpyxmanés, A.Jl. Mouenos, P.®. IllapadyraunoB Onrudeckue
TEJICKOMMYHUKAIIMOHHBIE cUcTeMBbl. YueOnuk s By3oB [lox pen. I[Ipodeccopa B.H. 'opauenko -
M.: l'opsiuas nunus - Tenexkom, 2011.

3. Texuuueckas goKyMeHTanus Komiuiekra ammnapatypsl MOCT 100/500.
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JlabopaTtopHas padorta Ne 6

Oco0ennocTu nepeaavu AByX NOJAPHBIX KOJ0OBBIX nocJaea0BaTeJbHOCTEH
qyepe3 JUHUI0 CBA3U

Lenp paboThI.
UccnenoBanne n3menenus GopMbl UMIYJILCHOTO CUTHAJA MPH Iepeladye ero mno KaHaiam
CBSI3M C Pa3JIMUHOM [10JIOCON MPOITyCKaHUS.

3amanue:

1. OnpenenuTs napamMeTpel TECTOBBIX CUTHAJIOB U MPEACTABUTH OCLIMIIJIOTPAMMBI.

2. IlocTpouThb CIIEKTPBI TECTOBBIX CUTHAJIOB.

3. HccnenoBaTh NPOXO0XKAECHUE TECTOBBIX CHTHAJIOB 4€pe3 JIMHUIO CBA3H IPU Pa3IMYHBIX
3HAQYEHMSIX I10JIOCHI MIPOIYCKAHUS JIMHUU CBSI3U U NPENCTaBUTh OCLMIIJIOTPAMMBbl CUTHAJIOB
Ha BBIXOJIC JIMHUHU CBA3M U1l 3-X MOJIOKEHUH NIEPEKIIIOUATEIIs «I100Ca IPOITyCKaHU».

KpaTKI/Ie TCOPCTUYCCKHUEC CBCACHUA

[Ipu uccnenoBaHuu UCHOIB3YIOTCS:
- (hopMuUpOBaTEIH TECTOBBIX UMITYJIECOB, PACIIONOKEHHBIN Ha JICBOH MaHEIH;
- CHHXpOHH3a1us ocuusuiorpada, pacojioKeHHas Ha JIEBOH MaHemu;
- ocumiutorpad ¢ BHEIIHEW CHHXPOHHU3AIHEH.
dopMupoBaTeb BeIpadaThIBaeT TpU TeCTOBBIX curHama F1, F2 u F3. Bel nomkHBI onpere-
JMTH OCHOBHBIE MTaPAMETPbI TECTOBBIX CUTHAJIOB:
- TIEPUOS;
9acToTYy;
- JUITEIbHOCTh UMITYJIbCA;
- CKBa)XHOCTB;
- aMIUIUTYAY.
Anroput™ npubnmxénHoro noctpoenus crekrpa [N (nepuoanueckas nmociaeaoBareilb-
HOCTb MPSIMOYTOJIbHBIX UMITYJICOB) COICPKUT:
1) pacdeT MOCTOSTHHOM COCTaBIISAIOMICH:

Unm
Uy =—2
q
2) pacueT 4acTOThl, Ha KOTOPBIX OTM0OaroIas CeKTpa nepecekaeT ock abcuucce:
1 2 3
-, -, -
T T T

3) pacdeTt SKCTpeMyMOB OTHOAIOIIEH CTIeKTpa:

So = ZU_m S S_O Sy, = &
q 5 8
4) ONpCACIICHUEC YaCTOThI COCTABJIAIOIIUX CIICKTPa
1 2 3
Fl_T' FZ_T’ F3_—
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2 Ob6opynoBanue paboyero Mmecra

JlaGopaTopHast yctaHOBKa (pUCYHOK 6.1) COCTOUT U3 3 OCHOBHBIX YaCTEH:
1) neBas maHeNb — HCTOYHHMKH [IEPEIaBACMbIX CUTHAJIOB;
2) cpenHsis aHeIb — SKBUBAJICHT JIMHUH CBSI3U C PETyJIHPYEMbIMH MTapaMeTpaMH;
3) mpaBas maHesb — yCTpoicTBa MpuémMa U 00pabOTKH MPUHATOTO CUTHAJIA.

Pucynox 6.1 - BHeuHuii Bu1 yCTaHOBKU

YcTaHOBKa MO3BOJISIET MPOBOIUTH JIAOOpaTOPHBIE pa0OTHI IO TEMaM:
3. OcobeHHOCTH TIepeiayl UMITYJIbCHBIX CHUTHAJIOB IO KaHAITy CBS3H C PAa3IUYHBIMU TMapa-
MeTpaMu (TIoJ0ca IPONMyCKaHusl, 3aTyXaHue, ypOBEeHb 1IyMa);
4. V3ydeHne TMHEUHBIX KOJIOB:
- ko1 0e3 Bo3BpamieHus K vyt (NRZ);
- KOJI C YepeayIoMIeHCs MOMAPHOCTRIO UMITYTbcoB(AMI);
- OUIOJISIPHBII KOJI € 3aMerneHreM Tpéx Hysei (B3ZS);
- mandectepckuii kox (CMI);
- mapHOM30uparTenbHbIi TporuHbiid ko1 (PST).
3. Pereneparnus mudpoBoro curHaia;
- BOIIPOCHI CHHXPOHH3AIUH;
- BBIJICJICHUE TAKTOBOW YaCTOTHI;
- BOCCTaHOBJIEHHE (POPMBI CUTHATIA;
4. CpaBHEHHE TIOMEX03AIMUIIEHHOCTH JIMHEWHBIX KOJIOB MTPH MPOXOKICHIH CUTHAIOB Yepe3
JUHHUH CBSI3U C PA3TUYHBIMH ITapaMeTpaMHu.
YcTaHOBKA COJIEPIKUT:
- HICTOYHUK I€peJaBaeMoro KoJ1a;
- (popmupoBaTeNb TMHEUHBIX KOJOB (JIMHEUHBIN KOJEDP);
- JINHEWHBIN YCUIIUTEIIb;
- DKBHUBAJICHT JINHUH CBS3H C TIEPEKITFOYAEMBIMH ITapaMeTpaMHu;
- OJIOK pereHepanuy MNpUHITOrO CUTHATIA;
- OJIOK BBIZIENICHHSI TAKTOBOM YaCTOTHI
- UHJIUKATOp MPUHSITOTO KO/A;
- OJIOK 1ocuéra OmmnooK.
Ha neBoii manenu yctaHOBKH (pUCYHOK 6.2.) pacnofioxkeH (hopMUpOBaTeb MepeIaBacMoro
KOJla, KOTOPBIH BKIIIOYAET B ce0s:
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NEPEQAHO NWHEAHBIE KOAbI
o T oo [ eux| @ BBH (NRZ) °
® uMH_(AM)
® MMM (B325) .
@ CMI (MAHHECTEF) | BLIBOP
1 ® NUT (PST) o

&
=
2y

MHEAHSIA
KoER

Km2 2 ®OPMHPOBATENL

TECTOBLIX

Pl e

PR

. . )
sommromTe, sopumpoBATERL .
ety TAKTOBbX
] [ —— VTPABNESMA T suisor TEcTa |

apemenn | ocumnnorpasa

Pucynok 6.2 - JleBast naHesb yCTaHOBKU

3

— YeTbIpe BOCHBMHPA3PSATHBIX PErrcTpa ¢ BO3MOKHOCTHIO MApaIJICIbHON 3anucu nHpopma-
[[UH, IPEACTABIISIONIEH COO0M YeThIpe IU(POBBIX CUTHAIIA;
— MYJbTHUILIEKCOP, BBIMOIHSIOMUI o0aiiToBoe 00beAMHEHNE YEThIPEX HUMPOBBIX CHUTHA-
JIOB B €UHBINA TOTOK. KO3 DUIIMEHT MYJIbTUIIIICKCUPOBAHUS PABEH YETHIPEM.
— NUHENHBIA KOJep, KOTOPBI mpeodpasyeT 0ObeAMHEHHBINH MOTOK B OMH M3 BHIOPAHHBIX
KOJIOB:
- 6e3 Bo3Bpara k HyJ110 (NRZ);
- Yepenyrliel MOoIIPHOCTHI0 UMITYIbcOB (AMI);
- OHMIOJIAPHBIN KOJ ¢ 3amereHueM Tpéx Hyneit (B3ZS);
- Manuecrepckuit kog (CMI);
- mapHou3OHpaTenbHbIid TponyHbii Ko (PST).
— (bopMupoBaTEIIb UMITYJIECOB YIIPABJICHHS, KOTOPBIM BHIPA0ATHIBACT UMITYJIECHBIC CUTHAITBI
JUTsL cCUMThIBaHMs MHGopMauu ¢ peructpoB Y1, Y2, Y3 u Y4, ynpaBnenus paboToil MyJIbTUILIEK-
copa M CHMHXPOHHU3AIlMH TeHEepaTopa TAaKTOBBIX WMITYJIBCOB, HEOOXOIUMBIX JUIsl paboThl (OpMHPO-
BaTeJIsl TUHEHHBIX KOJIOB.
— TEHEepaTop METOK BpeMeHHU (PUCYHOK 6.3), mpelHa3HAYCHHBIX ISl BU3YaJbHOW WHJIMKA-
17078
- HayaJja IHKJIa 00beJMHEHHOTO MOTOKA,
- Hayana OaliTa nu¢ppoBOro CUTHanIa;
- Hayasa KaXzjoro oura.

Ue

11 HET

IloToE Y1 " IloToE Y2 TloTok Y3 TloToE ¥4

Pucynok 6.3 - Metku BpemeHu

— BBIXOJ] U1l CHHXPOHU3alUK ocuusuiorpada, mo3BoJsSIOUMi MpocMaTpuBaTh MOOUYEPENHO
notoku mukia Y1, Y2, Y3 u Y4. Beixoa 3Toro 010Ka MOJKIIIOYAETCS K BXOAY BHEIIHEH CHHXPOHU-
3amuu ocuusiorpada.

— (hopMupoBaTens TECTOBBIX UMITYJIBCOB BBIpa0AThIBAECT TPU BAPHAHTA UMITYJILCHBIX CUTHA-
JIOB CO CIEAYIOIMMH apaMeTPaMU:

— mnepuon (T) paBen 16 mc;
— wyacrorta (f) paBua 62,5 I'iy;
— ammuryna (Um) paBHa 5 B;
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— JUTUTENBHOCTH (T) paBHA:

O F1= 0,125 mc;
0 F2=0,25 mc;
0 F3=0,5 Mmc;

- CKBaXHOCTH () paBHa:
OF1=128;
0 F2 =064,
0 F3 =32

Ha cpenneit manenu yctaHoBKH (pUCYHOK 6.4.) pacnoioKeH SKBUBAJICHT JJUHUU CBSA3H, KO-
TOPBII BKJIIOYAET B ceOsl:

KT3

KT4 KT2
B oS .y Y NAHWA CBA3N

NAPAMETPbI NIWHAH CBA3MK

1 2 3 1 2 3
‘eooe oo @O

NONOCA NMPOMYCKAHKA ~ JATYXAHME yeoBEHs wyMA  KT4

Pucynok 6.4 — DKBUBaJIEHT JIMHUU CBSI3U

— JIMHEHHBIN YCUIIMTENb, KOTOPBIH YCHIMBAET MOIIHOCTD IIEpeIaBaeMoOro CHrHaia ¢ Ko3g-
(ULMEHTOM YCHIIEHUS 110 HANPSKEHUIO PaBHBIM 1;
— OKBHUBAJICHT JIMHHUU CBA3U C USMCHACMBIMU ITapaMCTPaAMM:
- 10J10Ca MPOIYCKAHUS:
1) 1100 I'm;
2) 2050 I'm;
3) 9000 I';
- 3aTyXaHHe:
1) 1,5 nb;
2) 9 nb;
3) 18 1b;
- FeHepaTop LIyMa C PEeryIUpyEeMbIM YPOBHEM.
Ha npaBoii manenu ycTaHOBKHM (pUCYHOK 6.5.) pacmojio’keHa NpuUEMHAs 4acTh, KOTOpas
BKJIIOYAET B ceOsl:

nopor . :
CPABATHIBAHHA xra

J' NPUHATO

KT KT2 KT3
e By CXEMA PELIEHWA

© | YCTPOWCTBO BLIOENEHWA | *o5urotis
TAKTOBOW YACTOTbI uTTCoR

1
I
I
T
I
I
I
I

<l KT8

e
YIKONONOCHBIA

o rArE

o .

Pucynok 6.5 — IIpuemnas yactob
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— ycuutenb ¢ APY (aBToMaTnueckoi peryaupoBKOil ypOBHS);
— YCTPOMCTBO BBIICIICHUS TAKTOBOW YaCTOTHI:

- BBIIIPSMUTEb;

- Y3KOIOJIOCHBIN (DUIIBTD;

- KOHTYp YAapHOTO BO30YK/ICHUS;

- opMHpOBATENb TAKTOBBIX UMITYJIbCOB,;

— cXeMma pelIeHUs ¢ U3MEHEHUEM ropora cpadbatbiBaHus ot -5 10 +5 B;

— UWHAMKATOp TPUHATOTO KOJA, 3€NEHBIM CBETOM 3aroparoTcs MPaBUIBHO HPUHSATHIC HM-
NyJbChl (IPUCYTCTBYIOLIME HA MEpeiadye), KPACHBIM CBETOM HE MPaBUIIBHO MPHUHSTHIE (OTCYTCTBY-
IOIlIME Ha TIepeiaye);

— 610K 1o/Icu€Ta OMMOOK MOKA3bIBAET MPOLIEHT OUINOOK B JIMHUH.

YcTaHoBKa BBINOJIIHEHA B METAJUIMYECKOM KOPITyCe, YCTaHABIMBACTCS HA TMOJIKY J1abopaTop-
HOro crona. [luTaHue yCTaHOBKHM OCYIIECTBISETCS OT OAHO(GA3HON CEeTH IMEePEeMEHHOr0 TOKa
HanpspkeHueM 220B vactoront 501w.

Jli1a poBeieHrs 1abOpaTOPHBIX 3aHATUHN U3 BHEIIHUX U3MEPUTEIbHBIX TPUOOPOB TpeOyeT-
s IByXKaHaJIbHbIN ocumiutorpad ¢ monocoi 20 MI .

3 Coneprxanue u 0OpMIICHHE OTYETa

1. OcuunnorpaMmsl TECTOBBIX UMITYJIbCOB;

2. Tabnuna ¢ nmapameTpamMu TeCTOBBIX UMITYJIbCOB;

3. Pacuér cueKkTpoB TECTOBBIX UMITYJIbCOB;

4. OcuuanorpaMmbl CUTHAJIOB Ha BBIXOJIE JIMHUU CBSI3M JUIS 3-X TOJIOKEHUN MepeKoyarens «Io-
J0ca mpomnycKaHus» (71 Bcex 3-x TecToBbIX uMitysibcoB F1, F2 u F3);

5. Ilo mony4eHHbIM pe3ynbTataM chOopMyIHUPOBATH BBIBOJIBI O CBSI3U (POPMBI UMITYJIbCa HA BBIXOJIE
JIMHUM OT CIIEKTpa NEepeaBaeMbIX UMIIYJIbCOB U MOJIOCHI IPOIYCKAHMUSL.

4 TlopsitOK BBITTOJTHECHUS paOOTHI

[MTocnenoBaTenbHOCTH MOIKIIOUSHHS:
- TIO/IKJTIOYUTE BBIXOJ (POPMHUPOBATEIISI TECTOBBIX MMITYJIbCOB K BXOJy KaHaia A oc-
miorpada;
- MTOJJKJTIOYUTE BBIXOJI «CHHXPOHH3AIMH OCIIIIUIOrpaday, pacroiIoKeHHBIH Ha JeBOH
NaHeNIN YCTaHOBKH, K BXO/y BHEUIHEH CHHXPOHH3AIMH OcIuIorpada.
Cxema coeMHEHUI n300pakeHa Ha pUCyHKe 6.6.

®DopMmupoBarenb

TECTOBBIX CI/IHXPO.HI/ISaL[I/ISI \
HAMITYJIbCOB

0 O O
F1 F2 F3 Kanan A Kanan b

CunxpoHu3auus P ?
ocrmutorpada

Br16op Tecra

Pucynok 66. - Cxema coeTMHeHU I

ITocmenoBaTeabHOCTD UCCIIEIOBAHMS:
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- YCTAHOBUTE TECTOBBIM UMMYJbC F1,;
- 3apUCYHTE OCIUIUIOTPAMMY UMITYIIbCA;
- [10 OCHMJUIOTPaMMe OIPEIEIUTE OCHOBHBIE ITapaMeTpPhI:
- nepuox (T);
- JUTUTENBHOCTS (T);
- ammumutyay (Um);
- paccuMTanTe:
- gacrory (f);
- CKBa)KHOCTH (Q).
- BCE OCHOBHEIC ITapaMeTphl 3aHecuTe B Tabmuiry 6.1;
- IOBTOPUTE U3MEPEHUS I TECTOBBIX UMITYJIbCOB F2 u F3.

Ta6ymma 6.1 — [TapameTpbl KOJOBBIX MTOCIIETIOBATEILHOCTEH

TecTOBBINM UMITYJIBC F1 F2 F3

T

T

Unm

f

q

5 KoHTposabHbIE BOIPOCHI

Kaxkue ko/pl MO3BOJIET UCCIAEA0BATH JIA0OpaTOpHAasi yCTaHOBKA?

['me ucnonwzyercs kogq NRZ?

[Tosicaute Tepmun kKog NRZ co ckpemOinpoBaHuEM.

Ha3BaTb OCHOBHBIE CTPYKTYPHBIE 3JIEMEHTHI IU(POBOTO JTUHEHHOTO TPAKTA.

Ocnosnble napametpsl JILC u ux ¢pusndeckas CyuHoCTb.

HazoBuTe 0OCHOBHBIE TPUYUHBI HCKAXKEHUSI CUTHAIOB B IU(GPOBBIX MUHEHHBIX TpakTax (LIJIT).
OcHoBHbIE TpeOOBaHUs, MPEABIBIIEMbIE K CTPYKType IuHeiHoro nudposoro curnaia (JILIC).
Ux usudeckasi CylmHOCTb.

NoakowdE

8. IMosicHuTe, IOYEMY B JIMHHH UCIIOJIB3YIOTCS KOJBI C HYJICBOW TMTOCTOSTHHOM COCTABIISIONICH B
CIIEKTpE.
9. IlosicHuTe cieKTpaNIbHBIN cocTaB JuHeHoro curHana LICII.

10. Hepe‘lI/ICHI/ITe OCHOBHBIC Tpe6OBaHI/I5{ K KOOy nepeaavu.

11. Hepe‘{I/ICHI/ITe OCHOBHBIC XapPaKTCPUCTUKU KO OB.

6 MHdpopmaloHHbIE HCTOYHUKH

1. Kpyxmanes B. B. T'opauenko B. H. Mouenos A. /1. [{ludpoBsie cuctemsl nepeaayu:
Y4eOHoe mocobue 2-¢ w3, st By30B — M.: u3n. [opstaas muaus - Tenexowm, 2012. — 376 c.: wi.

2. B.B. Bemmuko, I'.Il. Karyaun, B.Il. IlyBanoB; mox pen. mpodeccopa B.IL.
HlyBanoBa. OcHOBBI HH(POKOMMYHUKAIIMOHHBIX TEXHOJOTHI. YueOHoe mocobue A By30B — M.:
usn. lopsiuas nmunus - Tenexom, 2009. — 424 c.: un.
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JIaGoparopnas paborta Ne 7

«PereHepaunﬂ III/I(l)pOBLIX CUTHAJIOB IIPpH npnéMe»

Hens pabotel: M3ydyeHne cTpyKTypHOU CXEMBbI JIMHEWHOT'O pPEreHeparopa IJIe3MOXPOHHON
HepapXuH U UCCIeI0BaHUE MPUHIMIIOB pereHepanuu nudpossix curanos B LICII miesno-
XPOHHOM HEPAPXUU.

3amanue:

1. H3yuuTh CTpyKTypHYIO cXeMy JHHeWHoro pereHeparopa PDH. MccnenoBats npus-
uIbl perenepanuu 1udposeix curaanos B LICIT.

2. IlpoBecTH nmpakTUYECKOE UCCIIeI0BaHUE pabOThI pereneparopa st pa3Iu4HbIX MO-
neneut kanana cBsizu. COCTaBUTh CTPYKTYPHYIO CXEMY PEreHeparopa.

1 KpaTkue TeopeTuueckue CBeACHUS

HauOonee BakHOW OCOOCHHOCTBIO LU(POBOro crocoda MNepeaayd CHUTHaJOB SIBIISETCS
BO3MO)XHOCTb ~ BOCCTAHOBJICHUS  II€PEJAHHOW  HMIIyJbCHOM  IOCIENOBATEIBHOCTU  IIOCIE
IPOXOXKACHUS €€  4Yepe3 Cpely, BHOCALIYIO JAMCIEpCHMI0 M noMexu. MmnynbcHas
II0CJIEZI0BATEIBHOCTD BOCCTAHABIMBAETCS C IOMOIIBIO PETEHEPATOPOB, Pa3MEIAEMBbIX BOJb JINHUU
4yepe3 HEKoTophle WHTEpBasibl. CoueTaHwe KaOeTpHOIO y4yacTKa W pPEreHeparopa Has3bIBAIOT
y4acTKOM pereHepanuu. PereHepaTopbl BHIIOJHSIOT TPU OCHOBHBIE (DYHKIMU: KOPPEKTUPOBAaHUE
(GopMbI NMPUHUMAEMbIX HUMITYJIbCOB, XPOHUPOBAHNUE (BOCCTAHOBJIEHUE BPEMEHHBIX MHTEPBAJIOB) U
COOCTBEHHO pereHepalmio.

B03MOXHOCTD pereHepanyy JUHEHHOTO CUTHaJla OTHOCUTENIBHO NPOCTBIMU TEXHUUYECKUMU
CPEICTBAaMHU SIBJISIETCS OJTHUM M3 IVIABHBIX JOCTOMHCTB MMITYJBCHO KOJOBBIX cucTeM. Perenepanus
MIO3BOJIIET «OUUCTUTHY OT NMOMEX M UCKAKEHUM CUTHAJ, IPOIIECIIINNA Yepe3 YUaCTOK JIMHUU CBSI3H,
Y BOCCTaHOBMTH €r0 B TOM BHJE, B KAKOM OH IOCTYNMJI Ha BXOJ 3TOr0 ydacTka. Pereneparopsl
YCTaHABIMBAIOTCA B TpPaKTe IpHEMa OKOHEYHOH CTaHIMU (B ATOM CiIy4ae OHHU Ha3bIBAIOTCS
CTaHIIMOHHBIMHM pEreHepaTopaMi) M B MPOMEXKYTOUHBIX HEOOCTYKHUBAEMBIX pEreHepallMOHHBIX
nyHkrax. HPII nwurarorcs nucraHmMOHHO OT OKOHeuHbIX craHuui. [lo cpaBHenuto ¢ HVII
AQHAJIOTOBBIX MHOTOKaHaJbHBIX cucTeM mnepeaaun HPII Oonee skoHOMMYHBI MO mOTpedssseMoit
AIIEKTPO’HEPIUH, NPOILE IO CXEMOTEXHUKE, HEe TpeOYIOT TOYHBIX KOPPEKIMHA JUHEHHBIX
UCKQ)XEHUI TIepe/laBaeMOro CHrHaja M Oojiee yCTOMUMBBI K BO3JEHCTBHIO Pa3IMYHOTO poJa
nectabunu3upyromux ¢GakTopoB. BoccraHoBieHue (pereHepaiusi) CUrHajla B JUHEHHOM TpakTe,
conepxatiem 6ombinoe yuciao HPII, mpoucxoant npaktuyecku 06e3 HaKOMJISHHUS OMeEX.

VYhpomieHHas CTPYKTypHas CcXeMmMa pereHepatopa u3zoOpakeHa Ha pucyHke 7.1.
Ha pucynke 7.2 mpuBefeHbl BpEMEHHBIC AMArpaMMbl HAIPSOKEHUM B PA3JIMYHBIX TOYKAX ITOU
cxemsbl: a) nepenaBaemblii UKM-curnan nocne YK; 0) curnan cuHXpoHHU3auu (CTpOO-UMITYIIBCHI);
B) CUTHAJ Ha BBIXO/I€ TIOPOTOBOT'0 YCTPOICTBA; I') CUTHAI Ha BBIXOJIE pEreHeparopa.

Kak BuaHO m3 pucyHkoB 7.1 um 7.2, mOoporoBoe yCTpONCTBO MPEACTABISET COOOU cXeMy
CpaBHEHMs, pabOTaloOIlyl0 B HMIIYJIBCHOM (CcTpoOMpyeMoM) pexuMme. MrHOBEHHOE 3Ha4YeHHE
nepeaaBaemoro curHaia Un(t) (pucyHok 7.2, a) B MOMEHT NpPHUXO0/a CTPOOUPYIOIIEro MMITYJIbCa
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(pucynoxk 7.2, 0) cpaBHuBaeTcs B I[IY C HEKOTOpBIM, OMNpEACICHHBIM O0pa30M BBIOPAHHBIM
OpOroBsIM HaNpPsKEHUEM Ugp.

B T
—> VK Iy o, o>
v]
Um::-p
G.!'I.

Pucynok 7.1 - CTpykTypHasi cxema pereneparopa

2) Un{f)i 1,0 1 1 jﬂﬂ
RN E 7
B) :
r) " 7

[

Pucynok 7.2 - Dntopsl NOsSCHSIONIME pPabOTy MOPOTOBOTO YCTPOHWCTBA

Ecmu Un(t) > Unep, To Ha Beixoze ITY dopmupyercs ummynbe «1», ecan Un(t) < Unop —
umnynsc «O» (pucyHok 7.2, B). Immynbcel ¢ Beixona [TV 3amyckaroT ¢popmupoBartenb UMITYJIECOB
(®), Ha BBIXOJIe KOTOPOTO 0Opa3yeTcsi pereHeprupoBaHHbIN CUTHal (pUCYHOK 7.2, T). B Takoii cxeme
MOKHO OTMETHTD J[B€ 3aKOHOMEPHOCTH:

1) dopMa M TUTEIBHOCTH UMITYJbCA Ha BBIXOJE pereHeparopa BCeraa CTaOWIbHBI U
OTpeNIeTISI0TCS paboToN (HOPMUPOBATEIIS UMITYIIHCOB;

2)BpeMEHHBIE MHTEPBAIBI MEKAY HMITYJIbCAMH 3aBHCAT TOJIBKO OT IMPAaBHIBHON pabOTHI
CHCTEMBI CHHXPOHH3AIMH U B HICATFHOM ClTydae KpaTHBI IIEPHOJYy TAKTOBOM YaCTOTHI.

2 [TopsiToK BBITIOTHEHHS paOOTHI

1. Omnpoc no TeopeTnyeckoMy MaTepHaly 3aHATHs U U3ydyeHHe OJI0Ka KpaTKuX Teo-
PETHUECKUX CBEACHUMN (C MOMOIIBI0 KOMITBIOTEPA).

2. IlpoxoxxaeHue TecTa, aKTUBUPYIOIIETO MPOTrPaMMy MOJIETUPOBAHUSI.

3. VYscHeHue 3a7a4M, METOAUKH pabOThl, UHAMBUIYaTbHBIX UCXOIHBIX JaHHBIX, ITOJIY-
YEHHBIX OT MPENogaBaTes.
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4. TIpoBeaeHHE MOJCTHUPOBAHUS C IIOMOIIBIO TPOTPAMMEI.
5. CocraBieHue OTUETA U €T0 3aIIUTA.

JlaGoparopHasi paboTa BBIIIOJIHEHA B BUJE KOMIBIOTEPHOW IPOrpaMMbl, MO3BOJISIOLICH MO-
JYy4YUTHh HEOOXOAMMbIE TEOPETHUECKHUE CBEJICHUS, IPONUTH TECTUPOBAHHUE HA UX YCBOEHUE U, B Jallb-
HelIeM, TPOBECTH HArJISIIHOE MOJICIMPOBAHKE BCEX MIAaroB paboThl pereHeparopa.

CTyaeHT JOJDKEH MOJIY4YUTh OT MPEernoAaBaress 3HaYeHUE JBOMYHOTO KOJa, UMUTHPYIOIIETO
BXOJIHOM KaHaJbHBI CUTHAJ PEr€HEPATOpa IOCJE YCHEIIHOr0 TECTUPOBAHUS BBECTH IOJYYEHHOE
3HaYCHHE B COOTBETCTBYIOIIEE «OKHO» MPOrpaMMbl, IPOAHATM3UPOBATh KAXKABIN dTam paboTsl pe-
reHeparopa, 3aHeCTH OCHOBHBIEC JAHHBIE BCEX 3TAIOB B OTUET 10 paboTe, caenarh BbIBOLL. Jis 6o-
Jiee HarJIATHON paboThI MPOrpaMMbI-CUMYIISTOPA JKeJIaTeIbHO, YTOObI B TECTOBOM BXOJHOH IMoOCIe-
JIOBATEJIbHOCTU MIPUCYTCTBOBAIIU UMITYJIbChl 00EUX MOJISIPHOCTEH.

3 Beimonnenue nabopaTopHoil paboThl

1. Ilo 3amaHHOMY IpEnoOAaBaTeNeM 3HAUYECHUIO JBOMYHOIO KOJA IPOBECTH C IOMOIIBIO IIPO-
rpaMMBbl - CUMYJISATOpPa (OPMHPOBAHUE BCEX XapaKTEPHBIX CHUIHAJIOB B KOHTPOJBHBIX TOYKaX
CTPYKTYPHOM CXEMBI pEreHepaTopa;

2. [ToBTOpUTE BCe omepanmu 1.1 175 BceX Tpex MOAeel JMHUM CBsI3U: nuddepeHInaTbHON
OCIIOYKH, I/IHTerPIpy}OHICﬁ OEeII0OYKU, MOACIN C aJJUTUBHBIM (bJ'IYKTyaIII/IOHHI)IM IIyMOM;
3. O1neHUTh BO3MOJKHBIE OIIMOKH pereHeparopa;
4. 3apucoBaTh CTPYKTYPHYIO CXEMY PEreHepaTopa;
5. 3apI/ICOBaTB BCC OIIIOPBI CUTHAJIOB B KOHTPOJIBHBIX TOYKaX pEereucparopa ajisd Tpex Mo,ueneﬁ
JIMHUU CBS3U B OTYECT I10 pa60Te.
6. Crenarb BBEIBOJBI.
Hwxe npuBeeHbl OCHOBHBIE ATAlbl pabOThI IPOrpaMMbI-cuMylisitopa (pucynku 7.3, 7.4, u
7.5)
% naBoparopHas paGoTa g@@
MexopHei cuman ﬂHerﬂ Nepeqay NpeLCTaENAET COB0M
al | oLl 11 o
] O " NuddepeHLMPYIIWIYH LEME
” P 7 , . P , ” Ll ent NOABEPAEHHYIO BAMAHKID CNY4SAHOMD WyMa
BOCCTAHOENEHWE MCKA#EHHD M CHMHana
B-Mm%ﬂ BECCHERAMIA R LMV IECAE
Y - Koppextupyowsi younirens PY - pewakues yeTeoiicTsn
6 BEKY - cack g YouneHis YD - yorpoiieTeo Bk aguHeHHA
ET™ - b enuTent TaKTOBOH HaCToTE
BOH - BEIHOAHOR 4 0PMUBOBATENk UMNLECOE
i 6[ vy [ara 7| P41 2 M
up ®
. aYi puz [ peppa
{0 R S T S T .
i L L AR
A
e[0T [1 M [1 [
" 1
o1 [1 1 [1 [}
LI

Pucynox 7.3 — IlepBsrii aTan paboThl MPOrpaMMbI-CUMYIISITOPA
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% naboparophas pabora

WSO HEIA CHHan

a1 1] 11
]
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BOCCTEHOE NEHWME MCKEKEHHOM CHMHana

JTHHKA NEpeQaYM NPEQCTAENAET CoGOM
" WHTerpupyiolwyio Lens

" OuddepeHLMpYRIL YR LLEME:
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Pucynox 7.5 — Tpetnii sTan paboThI MPOrpaMMBI-CUMYIISITOPA

KoHTponbHBIE BOITPOCHI

1. s gero npennasnaueH pereneparop B LICIT ¢ UKM?

2. Kakas ¢popma nunelinoro mudposoro curnana seiopana B LICII UKM u nouyemy?
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3. Kakue ¢pynknuu BeimomHseT T-o0pa3HbIi 4-TTOFOCHUK, BKIIOYEHHBIN

Ha BXOJ€ YCUJIUTEINS pereneparopa?

4. B xakoll 4aCTH CXEMbl pereHepaTropa OCYIIECTBISETCS aBTOMAaTHYECKas PEryJMpOBKa
YCUJICHUS U B KaKUX Mpezaenax?

5. Kakue oCHOBHBIE YCTPONCTBA BXOAT B COCTaB CXEMBI BbIJCIEHUS TAKTOBON 4aCTOTHI?

6. KakoBa uinTenbHOCTh CTPOOUPYIOIIEro UMITYJIbCA Ha BBIXOJIE CXEMBbI?

7. C kako#l 1enplo U Kak (GopMupyercs moporooe HampspbkeHue B perenepartope L[CIT?
KakoBa BennurHa MOpOroBOro HaNpsKeHUs ?

8. Kakum oGpazom ocymiecTBisieTcsi npeoOpa3zoBaHHe BOCCTAHOBIECHHOIO B pereHepaTope
U(POBOrO CUTHANIA B IMHEHHBIHN UG POBOW CUTHAI?

Coneprxanue oTyera

1. PucyHOK CTpYKTYypHOH 3JIEKTPUYECKON CXEMBI pereHepaTopa.

2. DHIopbl HAMPSDKEHUH B KOHTPOJIBHBIX TOYKAX PereHeparopa Jjisl TpeX BapUaHTOB MOJIe-
JIY JINHUM CBSI3U.

3. BriBogsl

HudopmaninoHHble ICTOYHUKU

1. B.B. Kpyxmanes, B.H.I'opauenko, A.Jl. MouenoB. I{udpoBbie cucTreMbl Tepenadu:
Yyebnoe nocodue i By30B / [lox pen. A.Jl. MouenoBa. — M.: ['opsiuast muaus — Tenexom,
2012.

2. B.H. I'opaunenko, M.C. TBepeukuii MHOTOKaHaIbHbBIE TEJIEKOMMYHHUKAIIMOHHBIE CHCTEMBI.
Vuebnuk ajst By30B / M.: ['opsiyast iuaust - Tenexom, 2013,
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JlaboparopHuas padota Ne 8

H3yuyeHne ycTpoiicTBa M OCHOB IKCILIYyaTAIHH
odopynosanusst BOCII MUII-155K

Henb: M3yunts 000pynoBaHnEe CUHXPOHHOHN IU(PPOBOI HepapXuu U MOJYyYUTh MEPBUYHBIC

HaBBbIKU Pa0OTHI C 000PYIOBAaHUEM.

3aganue:

1. U3yuuts paboune napamerpsl MynsTuruiekcopa MIII-155K u coctaB o6opynoa-
HUst. O3HAKOMUTBHCS C MOJKIFOUEHUEM BHEIIHUX YCTPOUCTB.
2. [TomyynTh HaBBIKK KOHTPOJISL M YIIPABJICHUSI COCTOSTHHEM 000pYyOBAHUS.

1 KpaTkue TeopeTuuecKkue CBeICHUS

MIIII-155K saBnsercs passutueM psina BeimyckaeMbix HIII «Hosen-MJI» BeicokoTEXHOIMO-
THYHBIX CHCTEM Iepeiadn U co3laH Ha 0a3e mynbruruiekcopa ADR 155C ¢dupmer SAGEM. MIII-
155K mpencrasnsier co0oi KOMMAKTHBIA MynbTuIUIeKcop 1-ro ypoBHs SDH HOBoro noxosieHus,
CHOCOOHBIN 00eCTIeYnTh MHTETPAIMIO YCIIYT TPAJAULIMOHHBIX TeJIeKOMMYHUKanui u Internet.

MIIII-155K noctpoeH o MOAYJIbHOMY NPUHLUIYY U COAEPKUT MAaTEPUHCKYIO IUIATy, MOA-
JIepKUBAIOIIYI0 OCHOBHBIC ()YHKIIMY MYJIBTUIIIEKCOPA, B TOM YHCIIE KPOCC-KOMMYTALIUIO, M YETHIPE
CJIOTA JJIs1 YCTAaHOBKU TPUOYTapHBIX (KOMIIOHEHTHBIX) U IMHEWHBIX HHTEpdelcoB (pUCYyHOK 8.1).

@ @
SYNC 120QE1OUTPUT 120QE1INPUT COMM ETH ACK M m ON LooPS  LPOWER -48V 2A mAXI)

M — marepuHckas riata (6a30Bblii 0JI0K);
A, B, C, D — ciioTsI 1y1s pa3MenieHus IJ1aT epeIayn;
F — 70T 1151 BEHTHWIIALIMOHHOTO MOJTYJIS.
Pucynoxk 8.1 - Jluneas manens MIITI55K

MUII-155K, 6naronaps MOAYJIBHOM apXUTEKType IMOCTPOEHUS, B OJTHOM KOHCTPYKTHMBHOM
WCIIOJTHEHUH MOJKET Peasin30BaTh (DYHKIINH:
—  TEPMHHAJIBHOTO MYJIBTHILIEKCOpa Ha 63X2 MoOuT/c miu 3x34 MOUT/C KOMIIOHEHTHBIX TIOTO-
ka — MIII - 155KT;
— MyJBTUIUIEKCOpa BBOJA/BbIBOJA 63x2 MOuT/c koMmoHeHTHBIX ToToka — MIIIT - 155KA;
— pereHeparopa arperatHoro motoka 155 Mowut/c - MIIII-155KP;
— Kpocc - kommyTtatopa VC12, VC3, VC4 ¢ momHOAOCTYITHOW MaTPHIIEH KPOCC ~-KOMMYTAIIH
Ha nath HanpasieHuit CTM-1 - MIUII-155KK;
— KOMMAaKTHOTO TePMUHAIBHOTO MYJIBTUILIEKCOPA JUIsI ONTUYECKUX BBIHOCOB Ha 21x2 Mowut/c
KoMIOHEHTHBIX TmoToka MIIIT-155KC.
MUII-155K, kxpome TpaauumoHHbIX MoTokoB PDH, nMeer BO3MOXXHOCTh TpaHCIIOPTHUPOBA-
HUA U Kpocc-KommyTaruu motokoB LAN, takux kak Ethernet 10 m 100, V.11 u HSSI.
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MIII-155K oGecneunBaet 3amuty Tpaduka mo cxemam MSP u 1+1.
MIUII-155K umeeT BO3MOXXHOCTH JIOKQJILHOTO KOH(MUTIYpUPOBAaHHUS U OOCIIYy)KMBaHUS, a

Takke HHTerpupyercs B cucrteMbl ceteBoro ympasieHus IONOS-ANM, IONOS-NMS dupmsr
SAGEM u cucrtem apyrux npou3BOIUTeENEH, OJIEP)KUBAIOIINX IPOTOKO yrpasieHus SNMP

MIUII155K H sBnsercs ontuueckum CTM-1/CTM-4 MynbTHIUIEKCOPOM HHQPPOBBIX MOTO-

KOB BBOI[a/BBIBOZ[a, HCIIOJIb3YCMBIM I TIOCTPOCHUA:

CTM-1/CTM-4 nuHMI CBSI3U TIO TUITY TOYKA — TOYKA;

CTM-1 win CTM-4 1151 nocTpoeHUs KOJIbIIa;

cereit cBszu ¢ SNC unu MSP pezepBupoBanuem;

TPAHCIIOPTUPOBKH MOTOKOB 2 Mout/c, 34 unu 45 M6ut/c, curnaioB Ethernet, curnanos
CTM-1.

MIIII155K H MoeT ncnonb30BaThCs Kak:

okoHeunbli CTM-1 wmynerumiekcop Ha 63 mortoka VC12 ¢ pesepBupoBanueM 1+1
(MLITI55K HT);

CTM-1 perenepatop, mnepenarommii 2 VC4 (nBa JBYXCTOPOHHHX pereHeparopa)
(MLII155K HP);

CTM-4 MynbTUILIIEKCOP BBOJIA - BBIBOJIA ¢ eMKOCThIO 63 uepe3 onun AU4 Ha uiatre CTM-4
(MLIT155KHA);

CTM-1 mynbtumniekcop ¢ pynkuuei kpoce - coequnenuss VC12, VC3 umun VC4 Makcumym
1o 4-x nanpasiennit CTM-1 u ¢ Begenenuem 1o 21 VC12 , (MUIT155K HK);
myapTuiuiekcop I1IJIC uepe3 Touky noacoenunenuss VC12 umu VC3 (uepes3 miaty [IJIC
10/100 (ADR-LAN1) nnu uepes mwiaty [TJIC-GFP-10/100 (GFP1500).

VYupasnenne MLUIT155K H moxert ocyuiecTBisThes:

JlokanbHbM TepmuHasioM ¢ smyisinuedt VI100 (COMM noctyn);

HTTP cepBepom Ui JIOKQIBHOTO WM YAAJCHHOTO YIPABJICHUS C HCIIOJIb30BaHHEM Beo-
bpay3epa;

VY nanenno ¢ nomornipio SNMP npotokona. B atom cinyuae, npotokon SNMP obecnieunBaer
o011l ceTeBoil MOHUTOPUHT .

Hcnonb3oBanue MecTHOTO TepMuHaia ¢ amyinsatopom VT100 sBiseTcss HEOOXOAUMBIM MpU

NEpPBOM ITycKe 000py10BaHUs 1151 KOHPUTYpUPOBAHUSI TAPAMETPOB CBSI3H.

Mynetunnekcop MIUII155K H pazmemaercs B 19-tu mroiimoBbix wim ESTI Hecymux xos-

crpykmusax. MIITI55K H cocTout u3 cienyrommx y3JjioB:

cexrust MIIT155K/2G Breicotoii 2U, BKItoUaroIias B ceosi:
- KapKac CEeKLUHU C KPOCCIUIaTOW U YCTPOUCTBOM yJIepKaHHs YacTOTHI,
- 0azoBblii 0110k (BB) ¢ Beinenenunem 21xE1 u moxynem nuranus.
- 650k BeHTWIATOPOB (BB) cocTONT M3 1BYX BEHTUIISIIMOHHBIX Y3JIOB.
- BCTPOEHHOE MporpamMMHOe o0ecrieueHue i KOHQUTYPUPOBAaHUS U yIIPABICHUS
- C JIOKaJIbHOT'O TepMHUHAJIA.

Tabmuua 8.1 - KoMmuiekTHOCTh IpHoOPETEHHOT0 000PYA0BaHUS

MynbTHILIEKCOD Cror
(pexum paboThI) A Cnot B Cnot C Cnor D
[Iinara noxanbHOM Onrtuueckast
ceru Ethernet 10/100 mwiata CTM-1
MIIII-155K (1) (mnarta I1JIC-10/100), (IC1.1-2G), obGecmie-
(tepmHanbHBI) | o0ecrieunBaromas - YUBAIOIIAs epeaagy
nepenauy 2-x VC-3 VC-4 wu

3 VC-3 umu 63 VC-
12 vy KOMOUHALIUEO
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VC-3 u VC-12

MIII-155K (2)
(BBOIA/BBIBOIA)

IInaTa noxansHOI
cetu Ethernet 10/100
(mmara ITJIC-10/100),
obOecneuynBaromas
nepenauay 2-x VC-3

OnTuueckas

miata CTM-1
(IC1.1-2G), obecme-
YUBAIOIIAs Iepeaavy
VC-4 wnn

3 VC-3 unu 63 VC-
12 vy KoOMOWHALIMEO

OnTtryeckas

mwrata CTM-1
(IC1.1-2G), obecme-
YUBAIOIIAs Iepeaavy
VC-4 unn

3 VC-3 unu 63 VC-
12 vy KoMOMHALIMEO

MIII-155K (3)
(TepMUHAIILHBIN)

(mmara ITJIC-10/100),
obecrieurBaronias
nepemauy 2-x VC-3

VC-3uVC-12 VC-3 uVC-12
IInmara mokanpHOU Onrtnyeckas
cetu Ethernet 10/100 wiara CTM-1

(IC1.1-2G), obecme-
YUBAIOIIAs Iepeaavy
VC-4 unn

3 VC-3 unu 63 VC-
12 vy KoMOMHALIMEO

VC-3u VC-12
ba3zoBblii  OJOK BBIMOJHSAET OCHOBHBbIC (YHKIMH OOOPYJIOBaHUS: KOHTPOJIb, KpOCC-
KOMMYTaIII0, CHHXPOHHU3AIMIO CHCTEMBI, TOCTYT K 21-mMy motoky 2 Mout/c o G.703.
2 Texnuueckue xapakrepuctuku MIIT155K
2.1 Ontnueckuii uHTEpdEIiC
Tun unTepodeiica: 1C1.1-2G.
butoBas ckopocte  STM-1 155,520 Mowut/c £20 ppm.
Tabnuna 8.2 — OcuoBHele napamerpsl matsl 1C1.1-2G
Makec.
UyBcTBUTENB- Jnuna
. | MomHocTh | momycTuMast I"apanTupoBanHOE
WnTepoeiic HOCTh TPaH3UTHOTO
Ha BBIXOJIe | MOIIHOCThH Ha _1a-10 | 3aTyXaHHe JTHUHHUH
mput Ko =10 ydacTka
BXOJIE
Ic1.126 | OT 24 | ¢ by 34 1B 028 1B 0-40 M
0 nbm
Cranmapt: ITU-T G.957/G.958
Koauposanue: NRZ

Tumn BomokHa: ogaomomoBoe (1300 um(xx1) ITU-T G.652)
Tun coenqunenus: FC/PC wmm SC/PC
[ToTpebnsemas MomHOCTh: He 6omee 50 Bt
CrpykTypHas cxema mynbTuruiekcopa STM-1 tuna MIIT155K npuBenena Ha pucyske 8.2.
OHa COCTOUT U3 KOMMYTATOPa, OCYIIECTBIISFOIIET0 KOMMYTAIIMIO CUTHAJIOB Ha ypoBHE VC-
12, VC-3, VC-4 (tak e npenycMoTpeH 00XOAHOI MyTh, B CiIydae eciid 000pyI0BaHHE CKOH(UTY-
pPUpPOBaHO B KauecTBe pereneparopa). Moayns STM-1, cocrosiiiero u3 CHHXpOHHOTO MYJIbTHILIEK-
copa (MUX) u arperaTHOro ONTUYECKOrO MOAYJA. bioka ciyxkeOHbIX KaHaJIOB CBSI3U U Iepeiadn
nanabix EOW. binoka C&A (Control and Alarms), nmpeaHa3HadeHHOTO ISl yIIpaBicHHS U cOopa
naHHbix 00 aBapuax. COMM Q — unrepdelica, npeaHa3HaYEHHOTO JUIS Ha4aJbHOW HACTPOUKHU
obopynoBanus (mopt RS-232). A Tak xe Onoka WHTEp(EWCcOB KaHAJIOB JOCTYyIAa — TPHOYTapHBIX

ITOTOKOB.
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O06x01HOM MTYTh

STM-1 STM-1
3amaj | ArperatHeiii Arperartnsiii| Bocrok
<+—> ontudeckuil | MUX g KommyTaTop | MuUX |onTuueckuii [¢—>
010K 010K
A A A
7y
TpubyrapHsie
EOW C&A COMM
HOTOKHU
Coy>xeOHbIi Q — unTepdeiic
KaHal
F — unrepdeiic, WuTtepdeiicol kaHaioB
ylpaBJIeHUE U aBa- nocryna (TpuboB)
pUliHAs CUTHAJIM-
3arust

Pucynok 8.2 — CtpykTypHas cxema MyJbTHIIIIEKCOPa

2.2 CoctaB W Ha3HAuCHHE BHEIIHMX HHTEPQEHCOB, MOAYIEH W IMOPTOB OOOPYHIOBAHHS

MLIIT155K

YcranosnenHoe obopyaoanue MIIT155K conepxuT B cBoeM cocTaBe BHEIIHUE MHTEP-
(elichl, BbIBEICHHBIE HA CTAHIaPTU30BAHHbBIE Pa3beMbl Ha JIMIIEBOM MaHenu. A Tak e YCTaHOBJIEH-
Hble uHTepdeiicHble muatel. BHemnuit Bua obopynoBanus MIIIISS5K ykommiekToBaHHOTO HH-
TeppeiCHBIMU MaTaMM Nepenadyd (3a HCKIIOYEHHUEM MPOMEXYTOUHOTO MYJIBTUILIIEKCOpAa BBO-
J1a/BBIBOJIA, HA KOTOPOM ycTaHOBJIeHa JononHutenbHas niara IC1.1-2G B moayns B) mpuseneH Ha
pucynke 8.3.

LAN1 IC1. 1 ZG
. [ I o] . (ONIO)
STATUS ETH 101100 HALF/FULL STATUS EOWIAUX TR REC

| | L) r 1
gL L

120 OUTPUT 120Q E1INPUT COMM ETH ACK M m ON LOOPS |-POWER -48V 2A MAXH

Pucynok 8.3 - Buenrnuii Buj (JutieBast naHens) MyiabTuIuiekcopa MIIT155K

Ha3nauenue nmopToB Ha MaTepUHCKOM 1u1are (6a3oBoM O0Ke):
[Topt «SYNC» — nmopt cuaxponuzanuu 2 MI'tt (G.703). ObecnieunBaeT ABa BXO/a BHEIITHE-
ro curHana cunxponusanuu (T3) 2 Mout/c u aBa Beixoaa TakToBoi 4actoThl 2 MI't. CkopocTh
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nepemaun 2,048 Mout/c = 50 ppm. Cteik cummerpuasbiid 120 Om. CoeqnHUTENb pO3ETKA JEBATH -
koHTakTHass DB-9F (1200m)

[Topter «kE1 OUTPUT» (Boixon) u «E1 INPUT» (Bx0x) - mopTsl Tpaduka
21 x 2 M6urt/c. (G.703). Ckopocts nepenauu 2,048 Mout/c = 50 ppm. Kox HDB-3. CTbik cummeT-
puunbiii 120 Om. Coenunutens — pozetka Tuna SUB D HD 44-x koHTakTHAas.

[TopT «COMM)» - opT ynpasjieHus U agMUHUCTpUpoBaHus. nTepdeiic
RS-232, moakmouaercs k myabTy VT 100 nnu kommbiotepy. Cropocts nepenaun 19200 601 (8 6ut
UH(POPMALMOHHBIX, 0€3 OUTa MapuTeTa U OAMH CTONOBBINA OUT). CoeMHUTENh — PO3eTKa 9-TH KOH-
takTHas DB-9F.

[Mopt «ETH» - unrepdetic. Ctoik ynpasienus yepe3 Ethernet na 10 M6ut/c B momyayr-
JIEKCHOM WJIH IyTUIEKCHOM pekuMe. [IpenHasHauen uist JIOKaabHOTO AOCTYIa K BCTPOEHHOMY IPO-
rpammaomy obecnieuenuro MIIT155K. Coequnurens tuna RJ-45. C moprom «ETH» cBsizan cBeto-
JTIO/T:

®  BBIKJ — OOpBIB UJIU HEMPABUIHLHOE COCTUHEHHE;
® MMWraeT — TEeKYLIUI IpUeM, LIETb [10COEANHEHA;
e BKJ — II€Nb [10JCOEANHEHA, HO HEAKTUBHA.

«LOOPS» - mopt BHENIHUX aBapuil, yIaJICHHOIO KOHTPOJS M CTaHIMOHHOW aBapuu. Co-
eIMHUTENb — po3eTKa 15-tu koHTakTHas Tuna DB-15F.

[Topt ucrounuka nuranust «POWER». [Toacoennnenue ampanrepa
110-240/48B 60BTt. CoenunuTens - po3eTka 9-tu koHTakTHas DB-9F.

CBeToanopl U KHOIKU.
Ha3nauenue cBeTOBOI MHIMKAIIMHM MAaTEPUHCKON TIATHI PUBEICHO B Tabimie 8.3.

Tabmuua 8.3 - CBeToBast HHIUKAIMS Ha MATEPUHCKOH Ij1aTe

Ethernet (noctyn | be3 naumeno- | JleBsii 3e- | [loctosinno |[IpaBunbHas TuUHUS U MOJKIIIOYE-
YIPaBJICHUS) BaHUSA JICHBIN BKII. Ha, HO He akTuBHA Tekylas aKkTuB-

HOCTb W JIUHHS IOJKII0YCHA

Muraer |He npaBuiibHasi TMHUS U HET COEIU-

HEHHUS

Brixi.

bnox bb "ON" 3eneHsli Bk [Inara B o6cnyxuBanun Camore-
Muraer |cTupoBaHUE

Beixn.  |Het nutanust obopynoBanus win
HET 3aITyCKa MPOrpaMMBbl

Ob6opynoBanue "ALA M" Kpachsiii Bk CpouHas aBapusl
"ALAN" JKenTelit Bxi. He cpounas aBapus

Knonka «ACK» - noarsepxnenue aBapuu. Haxxumasi 3Ty KHOIIKY, BBIKJIIOUAIOTCS LUTEH(BI
BBIXOAHBIX aBapuil. CBETOBas aBapusl yJAepKUBAETCH.
B moayaw C ycranosnena rutata LAN1 (ITJIC-10/100) — mnara nokaneHO#M cetu. Ha nuite-
BYIO MaHesb 3Toi miatsl BeiBeaeH nopt «ETH» - mopt Ethernet Tpaduka, paboraromuii Ha co cko-
poctsio nepenaun 10 umu 100 MOut/c. B monyayrniaekCHOM WM TYTUIEKCHOM PEXKHUME COTJIacOBaH-
HOM ¢ pexxuMoM cobecennrka. Coenunurens — Ethernet Base-T RJ-45. Tnara ITJIC-10/100 umeer
«apsimoit» unteppeiic Ethernet. C moprom «ETH» cBs3anbl ABa cBeTOAMOA!
— JIeBbIH (3€JIEHBII) CBETOINO/ — UH/IMKATOP aKTUBHOCTH NE€pEeIayn;
— TpaBbli (3KENTHIN) CBETOAMO] — UHAUKATOP COCTOSHUS TMHUH.
Onekrpuueckue xapakrepucTuku B coorsercteuu ¢ IEEE 802.3U
Hasnauenue cBeroBoi mHaukanuu Ha miate [1JIC-10/100 npuseneno B Tadimie 8.4.
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Tabymna 8.4 - CeeroBas nnaukauuu Ha riare [1TJIC-10/100

IIposepsiemblit HanmenoBanue | Ilpumeuanue CocrosHue 3HaueHue
KOMITOHEHT
Ethernet (moctyn | be3 naumenoBa- |JleBwiii 3enenbiii| Iloctosuno Bxi.  |Ilepenaua BKII.
YIIPaBJICHUS) HUS Brixir. Her tpaduka
be3 naumenoBa- | IlpaBblii xen- [Tocrosnno Bki.  |HMcnpaBHoe co-
HUSA THIN €IMHEHUE
Brixi. Hert coennnenns
10/100 Kentorit Bk 100 M6wut/c
Briki. 10 Mobut/c
HALF/FULL Kentorit Bkt [TonHeI mymeke
Brix. [Tonynymnekc

B Moxyne D (a 1ist mpomMexXyTOYHOTO MYJIBTHILIEKCOPA BBOAA/BBIBOJIA TAKKE U B MOIYJIb B)
yctaHoBieHsl miatel craHpapta [C1.1-2G (IIMOU-1,3-2G), obecnedyuBaromue MOAKIIOYCHHUE
CTM-1 untepdeiica («TR» mopt nepenaun, «KREC» mopT mpuema), a Tak ke 0JHOTO KaHaja CIy-
xebHoi cBsizu Ha 64 Kout/c («kEOW/AUX»).

«TR» 1 «REC» moptsl. CropocTs nepemaun 155,520 Mout/c £ 20 ppm. Craagapt MCD-T
G.957. Kon — e xogupyemsbiit (NRZ). Coenunurens — SC/PC.

CocTosiHHE CBETOJIMOJ/IOB Ha BCEX IUIaTaX KPOME MAaTEPUHCKOM IUIATHI TIPUBEICHO B TaOJIHIIC
8.5.

Ta6mmuma 8.5 - CocTosiHue CBETOAMO/IOB Ha BCEX ILIaTax, KpomMe 0a30BOTO ILIAThI

3enenslit cBeToauo |KpacHslii cBeToanon O06o3HaueHue
Bk Brixit. [1naTta ckoHpuryprupoBaHa u B pabore
Bk Bk [Inara B paGoTe u ecTh aBapus
Beix. Beix. Cropen npeoxpaHuTellb
Briki. Bk [Tnara He paboTaet (He CKOHPUTYpHUpPOBaHA)
Muraet ABTOTECTHPOBAHHUE TI0 YMOJTIaHUIO

2.3 CDYHKI_II/IOHEU'ILHOG OINMMCAHUC MYJIbTHIIJICKCOPA

qDYHKHI/IOHaJ'II)Haﬂ CXEMa MYJIbTUITIJIICKCOPA, OCYIIECCTBIAIOMCTO MYJIBTUIIJICKCUPOBAHUEC U
ACMYJIbTUINICKCUPOBAHUC IIJIC3NOXPOHHBIX ITIOTOKOB El, MMpEeaACTaBJICHA HAa PUCYHKE 3.5.

B cootBercTBUM ¢ pexomennamnueit G.783 MCD anmaparypa MIIT155K conepxut cnemyro-
mue GyHKUMOHAIbHbIE OJIOKU:
— SPI - pynxmonanbHeli 610K CHHXPOHHOTO (hpM3nYecKkoro uuTepdeiica;
— RST - pynkunonanbHbIN 610K OKOHYAHUS pEereHepaTOPHON CEKINHU;
— MST- ¢pyHKMOHaNBHBINH 60K OKOHYAHHS MYJIbTHIIEKCHON CEKINH;
— MSP - pyHKIIMOHANBHEIH OJIOK pe3epBUPOBAHUS MYJIBTUIUIEKCHOMN CEKIINY;
—  MSA - QyHKIIMOHATBEHBIN OJIOK aTanTalMi MYJIbTHIICKCHOW CEKITNH;
— HCS - ¢pyHKUIMOHATBHBIN OJIOK JUCTAHIIMOHHOTO KOHTPOJIS COCTUHEHUH TPaKTa BBICIIETO
Hops/IKa;
— HPC - n - pyHKIIMOHANBHBINA OJIOK MEPEKIIOYEHHS TPAKTOB BBICIIETO MOPSIIKA;
— HPT-n1 - pyHKUIMOHAIBHBIN GJIOK OKOHYAHUS TPaKTa BBICIIETO MOPSAIKA;
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HPA m/n - ¢pyHKIMOHANBHBIN OJIOK aJanTaliiy TPaKTa BBICIIETO MOPSIKA, TI€ N - TOPSI0K
TpaKTa BBICHIETO MOPSIAKA, M - MOPSIOK TPAKTa HU3IIETO TOPSIKA;

LCS - ¢pyHKuMOHANBbHBIA OJIOK AMCTAHIMOHHOTO KOHTPOJIS COCAMHEHUIH TPAKTOB HU3IIETO
MOPSIKA;

LPC - m - ¢ yHKIMOHATBHBIN OJIOK IEPEKITIOUEHHUS TPAKTOB HU3IIETO TOPSIKA;

LPT-m - ¢pyHKIIMOHANBHBIN OJIOK OKOHYAHHUS TPAKTa HU3IIETO MOPSIKA,

LPA-m, LPA-n - pyHkimonaibHpIe OJIOKHM alalTalluk TPAKTOB HU3IIETO TIOPSIKA;

PPI - pyHkmoHanbpHbIN OJIOK IIE3HOXPOHHOTO (pr3nyeckoro nurepderica;

OHA - b yHKIMOHATBHBIN OJIOK JOCTYIIA K 3ar0JIOBKY;

SEMF - ¢pyHKIIMOHANBHBIN OJIOK YIIPaBIEHUS CHHXPOHHBIM 000pY/I0BaHUEM;

SETS - pyHKIIMOHANBHBINA OJIOK - HCTOYHUK TAKTHPOBAHUS CHHXPOHHOTO 000PY/I0BaHMS;
SETPI - ¢ynxmuonanbHelii 6110k (u3ndeckoro uHTEpdeiica CUrHaJIOB TAKTUPOBAHUS CHH-
XPOHHOTO 000PYAOBaHNUS;

MCF - dyHKIMOHAIBHBIN OJIOK TIepeIadn COOOIIEHUH.

Kaxnprit u3 6mokoB HCS u LCS Bkitodaer n8a (hyHKIIMOHAIBHBIX OJIOKA!

OJIOK KOHTPOJIA 3arojioBKa Tpakta Bbicuiero nopsaka (HPOM) u tpakra HU3MIEro nopsaka
CLPOM) COOTBETCTBEHHO;

0JIOK TeHepaly curHaia HeoOopyIoBaHHOCTU TpakTa Bbiciiero nopsaaka (HUG) u tpakra
ausmero nopsaka (LUG) coorBeTcTBeHHO.

Ha pucynke 3.5 BbIe€HbI ONIOPHBIE TOUYKH ()YHKIIMOHAIBHBIX OJIOKOB:

A.....M - onopHbIe TOYKH Ha CTBIKaX OJIOKOB, Uepe3 KOTOPbIE MPOXOIAT WHPOPMAIIIOHHBIE
CUTHAJIBL;

N - omopnast Touka Ha cTeike 0;10koB MCF 1 RST, uepe3 KOTOpyro mpOXOJsST CUTHAIIBI Ka-
Hana nepenaun ganHeix (DCCR) perenepaTopHoii cekuuu,

S - (S1 ... S19) omopHbIe TOYKHM HA CTHIKAX KAXKIOTO (YHKIIMOHATIHHOIO OJI0Ka ¢ OJOKOM
SEMF, uepe3 koTopble nepeaaroTcs YIpaBIsonue U aBapuiiHbIe CUTHAIIBI;

T - (TO ... T4) onopHble TOYKH Ha CTHIKaX KaXJI0T0 (PyHKIHMOHAIBLHOTO 0JIoKa ¢ OJI0KOM
SETS, depe3 KOTOphIC MepeatoTCs ONMOPHBIC TAKTOBBIE CUTHAJIBI;

U -onopHble TOYKM Ha CThIKaxX (yHKIMOHATBHBIX O0KOB U O61oka OHA nmoctyma k 3aro-
JIOBKY, Yepe3 KOTOpbIe TMepeNaloTcsl CUTHANBI CITY>)KEOHOHM CBSI3M W BCIIOMOTATENBHBIX (10-
MOJIHUTENBHBIX ) KAHAJIOB;

Y - onopHast Touka Ha cTeike 6okoB MST u SETS (nepenada cooOriennii 0 kauecTBe CHH-
XpOCHUTHaNA);

V - onopHas Touka Ha cTbike 010k0B MCF u SEMF (0oOMeH cooOuieHus MU C BEpXHUM
YPOBHEM YIIPABJICHUS).

Q - uHTepdelic BHELIHEH CBSA3U C CeThIO ympaBieHUs. Uepe3 HEro MOCTYMAIOT KOMaHbI
yIpaBJIeHUs Ha 0O0OpYIOBaHHE M COOOUICHHS O COCTOSHUM OOOpYIOBAaHUS B CUCTEMY
yIpaBICHUS;

F - unrepoeiic cBs3u ¢ pabounm tepmuHanom (naTepdeiic RS-232-C).

OyHKIIMOHANBHAS CXeMa MYJIBTUIUIEKCOpPa, OCYIIECTBISIONIETO MYJIbTHILNIEKCHPOBAHHUE H

ACMYJIbTUIICKCUPOBAHUC IMIJIC3NOXPOHHBIX ITIOTOKOB El, MMpEaACTaBJICHA HA PUCYHKC 4,

[Ipu onucanuu QyHKIMOHAJIBHBIX OJIOKOB OYyA€M CUMTaTh, UTO HANpaBieHHE MHPOpMAIIH-

OHHOTO TIOTOKA CBEpPXY - BHU3 SIBJIAETCS HAlpaBJICHUEM TpUeMa, a HallpaBJIeHUEe HHPOPMALIMOHHO-
ro NMOTOKa CHU3Y - BBEPX SBIISETCS HampaBjieHHeM mepenayd. OcTaHOBUMCS BHayaje Ha paccMOT-
PEHHMM NIPaBOM BETBU CTPYKTYPHOM CXEMBI.

Komnonentnsiit iudposoii norok E1 mocrynaer Ha moxyns LOI (Lower Order Interface) —

uHTepdeiic HU3IIEero nopsiKa i uHTepdeiic hopMupoBaHus BUPTyaIbHOro KoHTeiiHepa VC-12.

Monynbe LOI cocTouT u3 Tpex pyHKIHOHAIBHBIX OJIOKOB
bnok PPI (Plesiochronous Physical Interface) — muiesnoxponnsiii pusnyeckuii uHTEpdEiic

npe€aHa3sHadCH JIs1 BBIACIICHUA M3 ITOTOKa E1 TaxToBOM YaCTOThI, ACKOAUPOBAHUA CTBIKOBOYHOI'O
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koga HDB3 u nmepenaun npeobpazoBannoro nmoroka E1 B 6510k LPA. Ilpu BbIBOZIE KOMITOHEHTHOTO
noroka u3 TM (T. e. ipu npreMe) B 3ToM OJOKE MPOUCXOIAT 0OpaTHBIE Mpeodpa3oBaHus: GopMu-
poBaHue CThIKOBOYHOro Koga HDB3 u amanTanus cOOTBETCTBYIOIIErO CUTHala K GU3MUYECKOil cpe-

Ac.

brnox LPA (Lower order Path Adaptation) — aganramus TpakTa HU3IIETO MOPsIKa (KOMIIO-
HeHTHOTro 1noToka E1), cocTosiimas B ToM, YTOOBI OCYIIECTBUTH BBOJI Npeodpa3zoBanHoro B PPI kom-
IIOHEHTHOT'0 IIOTOKAa B CUHXPOHHBIN KoHTeiHep C-12 1 Ha npueMe BBINOIHUTL 00paTHbIEe IpeolOpa-
3oBanus. Kpome Toro, 610k LPA BbIonHsET onepannio BHIpaBHUBAHUS CKOPOCTEH Ha ypoBHE Ou-

TOB.

STM-N nopTt
A
A Q F
e Y | | |
Momymoc St SPI T1 MCF SETPI
Q)yHﬁlEIlI/IﬂMVI CVHXPOHHBIN hranyeckuin PyHKUMs nepeHoca S12 Brok ouanyeckoro
i coobLueHus i
TpaHCNOpTHOTO vHTepdenc VHTepdenca curHanos
Tepuuana o | | 0 TaKTMpOBaHNS
RST SEMF T3 Ta
N OKOHYaHue CeKLmum ul YnpaBneH!si CUHXPOHHBIM T1
pereHepauum oBopyaoBaHuem
| ________ T0 SETS
S3 To DyHKUMSA nepeHoca
MST Y T2 CcooBLeHNst
P OKOHYaH1e ceKumm s1 s19
MynbTUNIIEKCMPOBaHUsA L S13
U1 Y s15
S14 MSP To —
BawuTa cekummn ue
Brok AocTyna K 3aronosky
MyMbTUNEKCUPOBaHMS!
sS4 MSA T0
ApanTauus cekuumn
MynbTUNIEKCUPOBaHMS
E—
S18 S16
HUG-n HPOM-n " ke
TO leHepaTop 3arpyakv TpakTta MoHuTOp 3aronoBka TpakTa T0 OAYIb KOHTPONS NOAKIIOYEHNSA
BbICLLEro nopsiaka BbICLLETO NopsaKa TPaKTOB BBICLISIO NopAAKa
S5 [ G [ T0
HPC-n
Mogynb KOMMYTaLWUM TPaKTOB
G — BbICLUErO Nopsiaka — G
TO
6 HPT-n 6 HPT-n w
OKOHYaHWe TpaKTa BbICILErO u3 _ Briok OKoH4YaHUs TpakTa u3
nopsiaka BbICLUErO Nopsiaka — HOA
Mogynb c60pki UHOPMALIMOHHBIX
H = CTPYKTYP BbICLLETO Nopsiaka
S6 HPA-m/n —
—— Apgantauus TpakTa BbiCLIEro us
nopsifika —
I ' I
| ! |
S19 S17 LCS
LS MOHM;PC:'M;TTOEOFO oy
w TCREPEAT) S 3aronopexs TpakTa e I'IO';:[OKT'ITlg\?g:VIﬂ
—] TpaKTa HM3Lero nopsaka HUaWero nopsaKka | TPAKTOB HUsLLEro
HOI nopsiaka
WHTepdeiic TpakTa
BbICLLErO Nopsiaka K |
S8 LPC-m TO
—— Moaynk KOMMyTaLmMK TPaKTOB ——
HU3LLEro nopsaka
TO
S9 LPT-m
——  OkoHyaHue TpakTa Huswero | U4
nopsiaka
S10 LPA-n i S10 LPA-m TO 22l
3 - WHTepdbeiic hopmmposaHus
ue — L
ApanTauus TpakTa HU3LLIEro Anantauus TpakTa HU3LWero BUPTYaIbHOTO KOHTERHEpa VC-12
nopsiaka nopsiika
M I |
s11 PPI s11 PPI T2
DU3NYECKNIA MNIE3NOXPOHHbIN ——  PU3NYECKMNIA NNE3UOXPOHHbIA  ——
CThIK CTbIK
| I

A
T \J

MNe3noxpoHHbIN HTepdenc

A
T \J

Pucynok 8.4 - ®yHknnoHa bHAs CXeMa MYJIbTHUILIEKCOpa
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baok LPT (Lower order Path Termination) — okoHuaHue (TEpMHHA) TPaKTa HU3IIETO T0-
psiznka. OToT O6J0K MpeaHa3HaueH Uit GopMUpOBaHUs BUPTyalbHOTO KoHTeHHepa VC-12 myrem
no6apienns B konteiinep C-12 GaliToB TpakToBoro 3arojioBka (POH). Ha npueme B G110ke ocy-
IIECTBIIICTCS aHAIM3 TPAKTOBOTro 3arojoBka POH Ha omeHKy KauecTBa mpreMa: HaJiu4dus OUIHOOK
nHpopmaruu 06 aBapuu.

Monayns LPC (Lower order Path Connection) — MOAy/Ib KOMMYTAaIllUi TPAKTOB HHU3ILETO IMO-
psnka, obecrieunBas THOKOCTh PAaCIIONIOKEHUS BHpPTyabHOro kKoHTeiiHepa VC-12 B mudpoBBIX
CTPYKTypax MyJIbTHILIEKCHPOBAHUS B LIUKJIE Tiepenadn cyoomokoB TU-12.

Monyne LPC cocTouT U3 MaTpuil OlepaTuBHOIO MOAKIIOUEHUS (BBOJA-BbIBOJA, MEpeIaun
10 TPaKkTy, KOHPUTrypupoBaHus) BpeMeHHbIX no3unuii (Time Slot — TS) B cTpykrypy 6osee Bbico-
KOT'0 MOps/IKa.

Kondurypanus MaTpuisl H3MEHIETCS IO BO3JCHCTBUEM KOMaH/I U3 CUCTEMbI yIIPABICHHS.

Mopnyns LCS (Lower order Connection Supervision) MOayiab KOHTPOJISI TOAKIIOUYCHUS
TPAKTOB HHU3ILETO MOPSAIKA K COCTOUT U3 ABYX (QyHKIHOHAIBHBIX O10k0B LUG 1 LPOM.

biaok LUG (Lower order Unequipped Generator) — reHepaTtop 3arpy3Kd TpakKTa HH3IIErO
nopsiaka. IIpu OTCYyTCTBMM KOMIIOHEHTHBIX ITOTOKOB B OJIOKE MOJKIIOYEHUS TPAKTOB HU3IIETO T0-
psaaka (LPC) u3 sToro 610ka noceliaeTcss CUTHAM 3arpy3KH, 3aMEeHSFOIINA MH(GOPMAIIMOHHBIN CUT-
HaJl COOTBETCTBYIOIIETO KOMITIOHEHTHOTO TIOTOKA.

brnox LPOM (Lower order Path Overhead Monitor) — MOHUTOp TPaKTOBOT'O 3ar0JIOBKA TPaK-
Ta HU3IIErO MOPSAKA U CIY)KUT JJIsi IPOBEPKH HA MpPHUEME yKa3aTels MaplipyTa, COIEpIKallero B
POH.

Monyns HOA (Higher Order Assembler) — monynb cOopku MHPOPMAIIMOHHBIX CTPYKTYP
BBICILIETO TIOPSJIKA U COCTOUT U3 ABYX (hyHKIMOHANBHBIX 6510k0B HPA u HPT.

bnok HPA (Higher order Path Adaptation) — Gyiox aganTanuu TpakTa BBICHIETO MOPSIKA,
npelHa3HauYeHHBIN IS BBOJIa BUPTyaibHOro KoHTelHepa VC-12 B Matpuiry cyo010Ka (MU TpaHe-
noptaoro 610ka) TU-12 u ¢popmupoBanue ykazarens PTR. Kpome Toro, B 3ToM Gi10Ke TpOHU3BO-
JTUTCS TOOAUTHOE MYJIBTUILJICKCHPOBAHUE PA3IMUYHBIX TpaHCIOPTHBIX 01okoB TU-12 u dpopmupo-
BaHHE, TEM CaMbIM, 10 MOPAAKY HHPopMannoHHbIX cTpykTyp TUG-2 n TUG-3.

[Tpu mpueme unbopmaruu 610k HPA BeImonHseT onepanuio AeMyIbTHUILIEKCUPOBAHUS U
MOCJICTYIOMIETO JCKOAUPOBAHMS B KaXXJIOM BoccTaHOBIEHHOM Oyoke TU-12 BenmnyuHbI yKaszaTes,
JI0 TeX TOp, OKa He ONpeAETUTCS Haualo BUPTyalbHOToO KoHTeiHepa VC-12.

bnox HPT (Higher order Path Termination) — 610k okOHYaHuUs (TEPMHUHAI) TPAKTa BBICIIIETO
nopsiaka. @ynkuus 61oxka HPT cocrout B popmMupoBaHUU MaTpUIlbl, OTHOCALIEHCS K BUPTYaJIbHO-
My KoHTelHepy Bbicuiero nopsaka (VC-4) myreM noOaBieHHs B CTPYKTypy TPYNIIOBOTO OJjioKa
TAG-3 neBstu 6aliTOB OTHOCSIIUXCA K TPAaKTOBOMY 3arojoBky POH.

B TpakTe npuema B 3TOM 0Jsi0Ke u3BieKkaeTcs u aemudpyercs 3aronoBok POH, noka He 0Oy-
JIET OCYILIECTBIIEHA TPOBEPKA MapIIpyTa.

Monyne HPC (Higher order Path Connection) — MOAy/1b HOJIKIIOYEHHS] TPAKTOB BBICILIETO
HOpsi/IKA U BBIMOJHSAET Te e PyHKIUH, 4To U Moyiab LPC, pacCMOTpEHHBIH BhILIE.

B npakTuueckoit peanuzanuu monyins HPC npencrasnsier coboit MaTpuily, KOTopasi CO37aeT
BO3MOXKHOCTh THOKOTO pa3MelleHus! BUPTYyanbHOTo KoHTeiiHepa VC-4 B ctpykType nukia STM-N.

Monynes HPS (Higher order Connection Supervision) — mMomyib, nmpeaHa3HAUYSHHBIA IS
KOHTPOJISI HOJKJIFOUEHUS TPAKTOB BBICHIETO MOPSAIKA U COCTOUT U3 ABYX (PYHKIIMOHAIBHBIX OJIOKOB
HUG n HPOM.

brnox HUG (Higher order Unequipped Generator) — reHepatop 3arpy3ku TpakTa BBICIIETO
MOPSI/IKA, KOTOPBIA MPH OTCYTCTBUH MH(POPMAIIMOHHBIX MOTOKOB B OJIOKE TIOJKIFOYEHUS TPAKTOB
Beicuiero nopsiaka (HPC) BeipabaTbiBaeT CUrHaNI, MMUTUPYIOIIUN 3arpy3Ky.

brnox HPOM (Higher order path Overhead Monitor) — MoHUTOp 3arosoBKa TpakTa BHICIIETO
HOpsi/IKa, KOTOPBIH CIYKUT JAJs MPOBEPKU Ha MpUEME yKazaTess MaplipyTa, COJIEprKallerocs B
TpakToBOM 3arojioBke POH.

Moayas TTF (Transport Terminal Function) — Moayne ¢ QyHKIUSMH TPaHCHOPTHOTO TeEp-
MUHaJa, GopMUPYIOIET0 HHYOPMAITOHHYIO CTPYKTYPY CHHXPOHHOTO TPAHCIIOPTHOTO MOJYJISI CO-
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otBeTcTBYtomero mopsimka STM-1. Moayne TTF  coctout u3 msaT (QyHKIIMOHAIBHBIX OJIOKOB:
MSA, MSP, MST, RST u SPIL.

biiok MSA (Multiplex Section Adaptation) —0510k ajanTaliud CEKIUU MYJIbTHILUICKCUPOBA-
HUS. DTOT OJIOK OCYIIECTBISIET BBOJ BUPTYaIbHOTro KoHTelHepa VC-4 B MaTpuIly aIMUHUCTPATHB-
Horo Osioka AU-4 u popmupoBanus ero ykazarens PTR. IIpu npueme 010k OCyIIECTBIISIET IEKO-
JMPOBaHUE BEJIMYMHBI YKa3aTels, 10 TeX MOop, I0Ka HE ONpPEIeIUT Hadano cTpykTypsl VC-4 BHYT-
pu 6ioxka AU-4.

brok MSP (Multiplex Section Protection) — 670K 3aIIIUTHI CEKIIUU MYJIbTUIUICKCUPOBAHUS B
nHpopmanmoHHou cTpykType STM-1.
Bce ycranoBku (onuun) B 610ke MSP mpakTuuecku oCyHIECTBISIIOTCS Ha OCHOBE YIIPABIISIONICH
uHpopmaruu u3 6;10ka MST.

bnok MST (Multiplex Section Termination) —0710k OKOHYaHHS (TEPMHUHAI) CEKLIUU MYJIbTH-
IUIEKCUPOBAHUS, OCYLIECTBIISIIOIIMI BBOJ/BBIBOJI OAalTOB, OTHOCSIIMXCS K 3arojOBKYy MYJIbTH-
miekcHoi cexkunu MSOH.

brok RST (Regenerator Section Termination) — 610K OKOHYaHHs (TEPMHUHA) PETeHEPAIIH-
OHHOM CEKIIMHU, OCYIIECTBIISIOUINIA BBOJ/BBIBO OAHTOB, OTHOCSIIIUXCS K 3ar0JIOBKY pereHeparioH-
Hoit cekuuu RSOH. Kpome Toro, B 6moke RST umeercs ckpembiep, KOTOpbI peodpasyeT mces-
JociIy4aitHeIM 00pa3oM mnepenaBaemblii curHasl STM-1, 3a UCKITIOUeHHEM TIEPBOI CTPOKHU 3aroJioB-
ka RSOH, conepxkatueii 6aiitel cunxpocurnana Al u A2. Ilpu npueme ocymecTBIsOTCS 00paTHbIE
orepanuu.

biox SPI (SDH Physical Interface) — 6ok, mpeactaBistoimuii Gpusnueckuii uHTEpPEc
MEX/y CTYIIEHBIO MYJIBTUIUIEKCUPOBAaHUS U (pru3myecKkoil cpenoii mepenadn (3JIeKTpUIecKuM Kabe-
JieM, BOJIOKOHHO-ONTHYECKUM KalesneM Wi paauopeneiiHoi nmuHuen nepenaun). [lpu npueme uH-
dbopmaru, KpoMe IEKOIUPOBAHUS JTUHEHHBIX curHanoB, 00k SPI u3Bnekaer u3 curnana STM-1
CUHXPOCHUTHAJ UKIIOBOW CUHXPOHU3AIINH.

OcTaHOBHMCS Ha PAcCMOTPEHHH OCTANBHBIX (DYHKIIMOHAJIBHBIX OJIOKOB CXEMBI, M300pa-

JKEHHOM Ha pucyHke 8.4.

dyukunonaneubii 6ok SEMF  (Synchronous equipment management function - 6ok
yIpaBIeHUS] CUHXPOHHBIM 000pyaoBanueM). OCHOBHOE Ha3Hau€HUE - 0OECleYeHHE BHEUIHEro U
BHYTPEHHETO YIpaBJieHUs QYHKIMSIMHA CETEBOTO JIEMEHTA.

braok SEMF B3aumozeiicTByeT ¢ IpyruMu (yHKIMOHAIBHBIMU OJOKaMHu ImyTeM oOMeHa WH-
dopmanueit yepe3 onopHble TOUKU S. Biiok mMeeT psii GrIbTPOB, 00ECTIEYNBAIOIINX YMEHBIICHUE
MOTOKA JJAHHBIX, MPOXOIAIINX Yepe3 OMOPHbIE TOUKHU S. Yrpapistomas nHGopMaIus U OTKIMKH Ha
Hee MPOXOST Yepe3 ONOPHYIO TOUKY V.

HNudopmanunio, TpoxXoJsIly0 uyepe3 OMOpHbIE TOUKHU S, MOXKHO pa3[eluTh Ha aBapUHHYIO,
KOMaH/IbI M COOOIIICHHUS.

OyuknuonanbHbil 610k SETS (synchronous equipment timing source - HCTOYHUK TaKTHPO-
BaHUsl CUHXPOHHOTo o0opynoBaHusi). OCHOBHOE Ha3HaYeHHE - (OPMUPOBAHNE TAKTOBBIX CUTHAJIOB
JUI BceX (DYHKIIMOHAJIBHBIX OJIOKOB 000pynoBaHMs. B kadecTBe OMOpHBIX (ITAJOHHBIX) CUTHAIOB
MOTYT BBIOMpAThCs CUTHABI B Toukax T, T2, T3 wnu curaan BHyTpeHHero reaeparopa. [Ipu mpo-
na/laHuM OTMIOPHBIX CUTHAIOB HH(popMalus 06 3Tom nepenaercs B SEMF yepes Touxy S15.

OyukumonaneHeiii 0710k SETPI (synchronous equipment timing physical interface - 6ok ¢u-
3M4YecKoro MHTepdelica CUrHaNoOB TakTUpoBaHMs). OCHOBHOE Ha3HAUY€HHUE - COIVIACOBaHME BHEUI-
HUX CUTHAJIOB TAKTUPOBAHUS CO CPENION.

OyHKIMY HA TpUeMe. Brienenrne TakTOBOro CUTHANA U3 TMPUHSATOTO BHEIIHETO CUTHAIA CHH-
XPOHU3AINH, €T0 JISKOAUPOBaHKE U Tiepenada B 0ok SETS.

Oyuknun Ha nepenayde. KoaupoBanue u afanrtanust K cpejie CUTHaIa BHEUTHEH CHHXPOHH3a-
iy, octynaroniero ot SETS uepes Touky T4.

OyukumnonanbHb 010k OHA (overhead access — 0510k mocTyma k 3aronoBky). OCHOBHOE
Ha3HayeHHe - obecreueHue ciry)xe0Ho cBsi3u ¢ ucnonb3oBanueM 6aiitoB El, E2 uepes Touku Ul u
U2, a Taxxe nepcrneKTUBHOW BO3MOKHOCTBIO MCIIOJIb30BaHUS JPYTrUX OAalTOB 3aroyioBKa Juis opra-
HU3ALMHU JOMOJHUTENBHBIX KAHAJIOB CBSI3U B MHTEpECaX MOJIb30BATENS U SKCILTyaTalluu
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UtoOkI mokazatk pyHKIIMOHATBHYIO quarpamMmy rpynmn STM-1, HeoOxoaumo Ha JiH-
uesoil manenu matel IC1.1 B guanorosoM okHe Haxarth Ha coequauTenu 1R wiu REC. Iocne
BBIOOpa ()YHKIIMOHAJILHOM TPYIITBI MOKHO IMIOCMOTPETh €€ KOH(PUTYPAIUIO U CUTHAIBHOE OKHO CO-

CTOSAHMUA.

Tabmuua 8.6 - Tabnuiisl aBapuitHBIX COOOIICHUI

ABapus

Omnucanue

YpOBEHb CEPBE3HOCTU

SPI: ¢usnueckuii creik SDH
LOS

[Toreps curnana

3unaunrtenbHas (Major)

TF OTka3 nepenaTynka 3unaunrtenbHas (Major)

RST: oxoHuanue cexuuu

pereHepUpOBaHHUSI

LOF ITorepst nukIa 3unaunrtenbHas (Major)

MST :oxoHuanue CEKIINH

MYJIbTHILTICKCHPOBAHUS

EBER-B2 Butosas ckopocts >107 GaiitaB2 | 3HauntensHas (Major)

SD-B2 VYxynumenue curnana B2 Hesnauurensuas (Minor)

MS-AIS Curaan WHIMKAIAA aBapuu Her aBapuu ( Non alarmed)

MS-RDI Wnukanus ynaneHHoro aedexra Hesnaunrtensuas (Minor)

MSP:3amuTa cexnuuu Myiib-

TUIUICKCUPOBAHHS

PAM HecootBercTBue B cucteme pesep- | HesnaunrtensHas (Minor)
BUD.

SCM HecootBercTBHE B BEIOOpE KOH- Hesnauurenshas (Minor)
TPOJIst

OTM HecooTBeTcTBHE B ACHCTBUSX Hesnaunrenshas (Minor)

MSA: apanranusa CceKUuu

MYJIBTUILIEKCUPOBAHUS
AU-AIS
AU-LOP

Curuan CUAC B anmuH. O110Ke
[ToTeps ykazarenst B afMuH. OJIOKe

Her aBapuu ( Non alarmed)
3nauntenbHas (Major)

HPOM: monuTOpHHr 3aro-
noBka Tpakra VC BeICIIEro

HopsiKa
HO-RDI/G1 Agapust B Bepx. ypoBHe ynai. ooop | Her aBapuu ( Non alarmed)
HO-TIM Hecootser. unentud. tpaccuposke | Her aBapuu ( Non alarmed)
HO-SD(VC4) Amapwus curHana B BepxHeM ypoBHe | Her aBapuu ( Non alarmed)
HO-UNEQ He o6opynoBan BepxHuii ypoeHb | Her aBapuu ( Non alarmed)
HPT: oxoHuanue Tpakra

BBICOKOT'O MTOPSIIKA

HO-SLM HecootBer. curn. metku Bep. ypoBHs] Het aBapuu ( Non alarmed)
HO-RDI/G1 AB. B Bepx. ypoBHe yaai. odopya. | Hesnauurensuas (Minor)
HO-UNEQ He obopynoBan Bepxuuii ypoBenb | Her aBapuu ( Non alarmed)
HPA:ananranms TpakTa

BBICHICTO ITOpsAAKa

TU-LOM

TU-AIS

TU-LOP

[ToTeps cBepx LUKIA B KOMIIO-
HEHTHOM OJ1.

Curnan CUAC B KOMIIOHEHTHOM
MOTOKE

[ToTeps yka3arenst B KOMIIOHEHTH.
MOTOKE

Hesnauurensnas (Minor)
Her aBapuu (Non alarmed)
3unaunrenbHas (Major)
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LPOM: MOHUTOpHUHI TpaxT.
3aroJI0OBKa HU3ILIETO MOpPsIIKa
LO-SD-B3

VYXxyn. kad. curHana mno 6aity B3

Hesnauurtensuas (Minor)

LO-SD-V5 VYxyu. kad.. curaana mo 6aiity V5 | Hesnauutensuast (Minor)
LO-RDI AB. B HIDK. ypoBHe yzaain. obopyn. | Her aBapuu ( Non alarmed)
LO-UNEQ He o6opynosan Hmwxkuwuii ypoBenb | Her aBapuu ( Non alarmed)
LPT: HAYaJI0/OKOHYAHHE

mapmipyra VC HmkH. YpoB-
HS

LO-SD-V5

LO-SD-B3

LO-SLM

LO-RDI

LO-UNED

YXxyn. kauecT. curaaia mo 6anty V5
Vxyn. kauecT. curnaia nodairyB3
HecooT. curH. MeTku HUX. YPOBH.
AB. B HUK.M YpOBHE yJai. 000py.
He o6opynoBan HUKHUN YPOBEHb

Hesnauutensuas (Minor)
Hesnauurtensuas (Minor)
Her aBapuu ( Non alarmed)
Hesnauurtensuas (Minor)
Her aBapuu ( Non alarmed)

PPI: mnesnoxponnsiii pusu-
YecKui uHTepdeic

PPI-LOS ITorepst curnana sHauntesabpHas (Major)
PPI-AIS Curnan CUAC Het aBapuu ( Non alarmed)
SETS: xponupyromwuii wuc-

TouHUK cuHXp. OOopymoBa-
HUSI

T3 LOS

T1LOS

T2 LOS

T4-Failure

[loTeps cur. Ha BX. CUHXpOHHU3. T3
[Toreps cur. Ha BX. cuHXpoHu3. T1
[loTeps cur. Ha BX. CUHXpOHHU3. T2
ABapusi BbIX. CHHXpOHU3aIuu T4

Hesnauurenshas (Minor)
Het aBapuu ( Non alarmed)
Her aBapuu ( Non alarmed)
Hesnaunrtensuas (Minor)

MJIC-10/100; mmar JOoKaIb-
HOU CceTH
TU-AIS

TU-LOP
VC3-RDI
VC3-SD

VC3-UNEQ
VC3-SLM

Curnain CUAC B KOMIOHEHTHOM
IIOTOKE

ITorepst yka3arens B KoMIoH. [lo-
TOKE

He ncnpaBHa nHaukanus
HUXK.Yp.yA.000p

VYxynauenue kadectBa nodaityB3
He o60opynoBaH HUXHUNA YPOBEHb
HecooTBeTcTBUE CUTH. METKU HUX.
YPOBHS

Her aBapuu ( Non alarmed)
3uauntenbHas (Major)

Her aBapuu ( Non alarmed)
Hesnaunrenshas (Minor)

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

2.4 KoHTpoJIb MapaMeTpoB OLIMOOK CETEBBIX TPAKTOB

KonTpons mapameTpoB OIIMOOK CETEBBIX TPAKTOB MOMKET OCYLIECTBISATBHCS CPEICTBAMU
BCTPOEHHOT'0 KOHTPOJIs1 0€3 MPEKpaIleHUs CBSI3H.
Bo3moxHO npon3BoauTh 15-1 MUHYTHBIN U 24-X 4acOBOW KOHTPOJIb.

OTCIIEXKUBAIOTCA OIINOKH:

— ES — (cexynma ¢ ommOkaMu) — KOJTMYECTBO CEKYH/I, IO KpaifHe# Mepe, ¢ OHOW OMMOKOH
WIN OJTHOH HEHCIPAaBHOCTHIO;

— SES — (cexyHna ¢ OONBIIUM KOJMYECTBOM OIIMOOK) — 3TO CEKYHJa, B TE€UYECHHUH KOTOPOiIt
OMIMOKH TPEBBIIAIOT ONPENEICHHBIA TOPOT, WM B TEYCHUU KOTOPOU TIOSBUTCS XOTS OBI
0JIHa HEUCIPABHOCTb;

— UAS — (HentocTymHble CeKyH/Ibl) — KOJIMYECTBO HEAOCTYIHBIX CEKYH/I;
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— BBE — (610k ¢ ¢oHOBBIME OLTHOKAMM) — OCTABIIIEECS] KOJIMUYECTBO OIMIMOOYHBIX OJIOKOB, HC-
kmodas SES.
Kaxmoit ommbke BBE,ES,SES nu UAS ycraHoBieH 10mMyCTUMBIN TTOPOT M KOTJa 3TOT ITOPOT
MPEBBIIICH, TPOUCXOTUT PETUCTPALHS TaHHOTO (PaKTa B )KypHAJIE PETUCTPAIIMHA COOOIICHU.
Jlist IpoBeCHKsT TECTUPOBAHUS KOHTPOJIBHBIX TOYCK HEOOXOAMMO BoiTH B MeHIO «Perfor-

mance» u BeIOpaTh HEOOXOJMMYIO TOUKY M3 MPEACTaBICHHBIX
(VC12Near, VC12Far, VC4Near, VC4Far, MSTNear, MSTFar, RSTNear).

2.5 YnupaBieHue Ha 3JIEMEHTHOM YPOBHE

Ob6opynoBanue MIIIT155K umeer  BcrpoenHbii HTTP-cepBep, mnostomy s
yIIpaBJICHUS] HE TPEOYETCsI CIICIMATN3UPOBAHHBIX TIPOTPAMMHBIX CpeACTB. JlJisi yrpaBieHUs] MyJlb-
TUTIJICKCOPOM MOXKET OBITh UCTIOJIB30BaH JIFO0O0H KOMITBIOTED c Opay3epom, TMOA-

JICp KBAOIIKM javascript.

IIpu  sTOM OGEcmeunBaeTCsi BO3MOKHOCTD HAOMIOACHHUS 32 aBaApUSAMH, IPOXOASLIIMHU
COOBITUSIMH U CYETYMKAMU ITPOU3BOAUTENbHOCTU. [lepBoHaUanbHas HacCTpoiika MyJIbTHILIEKCOpa
BKIIIOUaeT B ce0s1 ycTaHoBKY [P-anpeca ycrpoiicTBa ¢ koHcoym tepmuHaia tura V100 (uepe3 uH-
tepdeiic RS232).

[Tapamerpsr oomena ¢ VT100:

- 19200, 8N 1, acuuxpoHHas nepeaaya.
WNndpopmanus, orodpaxaemas Ha IKpaHe Ha aHIVIMACKOM s3bIKe. [lonb3oBaTens
gyepes SKpaHHOE MEHIO UMEET JOCTYI K CIEAYIOMUM QYHKIUAM:
- HaOJIIOAATh CIIMCOK MOAYJIEH M BEPCHIO MMPOTPAMMHOTO 00eCIIeUeHUS;
- KOH(UTYpUPOBATH OCHOBHBIE (DYHKIINU;
- MHPOPMALKIO 00 aBapHsIX OCHOBHBIX ()YHKIIHIA;
- KOHTPOJIUPOBATh paboyne XapaKTePUCTUKU.

2.6 O6cnyxuBaHue

ABapuiiHble cooOuieHusi, reHepupyembie MynbTuruiekcopom MIIT 155K oto6paxa-
I0TCS TpPU MOMOIIM CBETOJIMOJOB Ha JIMIIEBBIX IMaHENAX IUIar.
C ucnons3oBanuem HT TP cepBepa MoxHO:
— OIPEACIINTD CTAaTyC aBapUid;
— MPOCMOTPETH JKYPHAI TEKYIIUX COOBITHIA;
— ONPENENIUTh TUIl COSTMHEHHSI C CEThIO U MOJIYYUTh OOIIMNA BUJ 000PYAOBAHMUS.
O0paboTka aBapuITHBIX CUTYyaIlMil oOecrieunBaeT cleayronme G yHKIuu:
- c6op nH(pOpMaIK O HEUCITPABHOCTSIX,
- (punpTpanus HeMCHpaBHOCTEH,
- YCTaHOBJIEHUE TEKYILETO IUarHosa,
- opMHpoOBaHKE aBapUIHBIX COOOIIECHHIA,
- (hopmupoBaHUEe MECTHOI aBapUHON CHUTHATU3AIINU.

2.7 Onucanue 1ab0paToOpHON YCTaHOBKU

JlaGopaTopHasi ycTaHOBKa PAaCcCUMUTHIBAETCS HA TPU PabOYMX MECTa C TOMOJOTHEH «IMHEHHas 1o-
CIIeIOBATEIIbHAS LETIbY» U COICPKUT:
— 7Ba TepMHHaIbHBIX MyibTHILIeKcopa (MUII-155K) u oqun mynbTuniaekcop BBoAa/BbIBOAA
(MLII-155K), koTopsle obecrnieunBaoT (pOopMHUpPOBaHUE U Tepeady Mo ONTUYECKOH cpene
arperatHoro nmoroka STM-1.

94



Tpu xananoo6pazyromux mynstuiiekcopa MK-2048/I'K-E, kommiekTaus Kaxaoro u3 Ko-
TOpBIX obecneunBaeT (opmMupoBaHue MoToka El M3 miecTd KaHajaoB TOHAJIBHOW YacCTOTHI
(TY) 1 mectn ocHOBHBIX 1TU(GPOoBBIX KaHaIoB (OL[K).

Tpu nepcoHalbHBIX KOMIbIOTEpa (JIOKAJIbHBIX TEPMHHAJA), TIOCPEACTBOM KOTOPBIX OyIeT
o0ecreynBaTbCs yrpaBieHHe U MOHUTOPHUHT Beel IIU(POBOI CUCTEMBI ITepeIauu.
CrtpykrypHas cxema 1abopaTOpHON yCTaHOBKHU IIpHUBe/IeHA HA pUCyHKe 8.7.

Kaxnoe paboyee MECTO yKOMIUIEKTOBAHO CJICTYIOIINM 000PYIOBaHHEM:

ruOKuM KaHasooOpazyromum mynstuiuiekcopom MK-2048/T'K-E;

YCTpOHCTBOM pa3BeTBiieHUs BxoaHbIX curHainoB TH u OLIK, npegnazHaueHHbIM AJi OJa4u
OIHOro ucroyHuka curHana TY m oxHoro ucrounuka curHana OLIK Ha xaxnelii U3 Tpex
noproB mat WK-04/3K u MK-OLK/3K kanamooOpasyromero mynbtuiuiekcopa MK-
2048/ TK-E;

Kpocc - IJIaThl, A yA0OCTBa MOJKIIOYCHHS M3MEPUTEIHHOW ammaparypbl K BBIXOJIHBIM
HU3K04acTOTHBIM HHTepPericam MK-2048/T'K-E;

cuHXpoHHOro Mynbtuiuiekcopa MLIT155K, npeanasnayennoro mis ¢popmuposanus CTM-
1 u3 moroka E1 popmupyemoro MK-2048/T'K-E, a Tak »xe mast nepenaun Ethernet tpaduka
B cTpykType CTM-1.

ANEKTPUUECKOTO Kpocca HMUGPoBbIX MOTOKOB El 11 kommyTanuu BbIXogHOTO moToka El
myabTuiiekcopa MK-2048/I'K-E na Bxox MLIT155K;

NEPCOHAIBHOTO KoMIIbIoTepa, coeauneHHoro ¢ MI{IT155K o Ethernet u ¢ MK-2048/TK-E
o RS-232, ans koHbUrypupoBaHus © MOHUTOPHHTA 000PYI0OBAHUSI.

Tak >xe Ha pabouem mecte Ne 2 ycTaHOBiIEH OJIOK MHUTaHUS JlabopatopHoi ycTtaHOBKH BII

220/48(60). Berxonnas moutHocth 300 Br.

Conpspkenne cMHXpoHHOro MynbTuiuiekcopa MIITISSK ¢ rubkum kaHamooOpa3yronmm

mynsTuiuiekcopom MK-2048/I'K-E npousBonuTcst yepes craHIapTU30BaHHBIE SJIEKTPUUECKUE MH-
Tep¢enchl COriIacHO PEKOMEHIalluH
MCD-T G.703. ITapameTpsl a5ekTpudeckux nHTEp(deiicoB mpeacTaBieHsl B Taduie 8.6.

Ta6mmma 8.6 — ITapameTpsl asekTpudeckux uarepdeiicos E1

[TapameTpsl curnana Pexomenganust G.703
JIuHelHOe KOAUPOBaHUE HDB3
HomunansHas yacTtora CUTHaJIA 2,048 MI11.

OTHOCHUTEIbHAS HECTAOMILHOCTD YaCTOTHI + 50x10E-6
Macka UMIyJIbCOB pexomennanus G.703 puc.15
Tun kabens CUMMETPUYHBIN
Harpy3ounoe conpoTtuieHue (aKTHBHOE) 120 Om
HomuHanbHOE NMKOBOE HANPSKEHHE 3B
ITukoBoe HamnpspKkeHue nmpobdesna 0+0,3B
HoMuHanbsHas 1IMTEIbHOCTh UMITYJIBCA 244uc
3aTyxaHue OTpa)K€HUS B TUAMAa30HE:
or 51 mo 102 xI'm He MeHee 12 nb
or 102 mo 2048 xI'g He meHee 18 nb
ot 2048 mo 3072 xI'g He meHee 141b

Coenunurens — po3etka Tuna SUB D HD 44-x konTakTHas.

Oxonuanusa noptoB Tpaduka «E1 OUTPUT» (Beixon) m «E1 INPUT» (Bxom) 21 x 2

MO6uTt/c BBIBOAATCS HA AJIEKTPUUYECKUI KpOCC IIU(PPOBBIX CUTHAJIOB.

CompsixeHne onTHIecKoro npuemo-tnepeaaroniero Mmoayis miatel [IC1.1-2G ¢ pusnueckoi

Cpeloil pacpoCTpaHEeHUs CHrHana (OMTUYECKUM BOJIOKHOM) MPOU3BOJUTCS C MOMOIIBIO CTaHAAp-
TH30BaHHBIX HHTEpGeNcoB cormacHo pekomeraanuun MCO-T G.957:
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— Ckopocrts niepenaun 155,520 Mowut/c + 20 ppm,;
—  Kon — ne xomupyemsrii (NRZ);
— CTBIK — ONTHYECKHH, JiIrHA BOIHBI 1310 HM.
Coeqununrens — SC/PC.
CTpyKkTypHasi cxeMa OpraHu3alWi CBS3M J1a0OpaTOPHOM YCTAaHOBKHM IPUBEJICHA Ha

pucynke 8.5.

2.8 Tlopsmox BBIOTHEHUS J1a00paTOPHOM paboThI

Jannas naboparopHas pabota mpenmoiiaraer, 4ro pabora oO0OpyIoBaHHsS THOKOTO MYIbTH-
mwiekcopa MK-2048 u3ydyeHa mnpu BBIIOJIHEHHHM NPEIbIAYIIMX Ja00paTOPHBIX paboTax Mo IHCIIH-
e MTC.

Brmrounts anexrponuranue 48B Ha O6moke BI1-220-48/60. Bxmtounts nmuranme 11K, B agpec-
HOM CTpOKe MHTEpHET Opay3epa HabpaTh I aapec MyIbTUILUICKCOPA.

Uccnenosanue mynbprumiekcopa MIIT155K.

1. TlpoBepka COCTOSHUS MHAMKATOPOB Ha 0a30BOM OJIOKE M YCTAHOBJICHHBIX MOJIYIISX,
ysiCHeHHe 0003HauYE€HUI HHAUKALINY.

2. TlpoBepka aBapHiHBIX COOOIIEHUH (DYHKIIMOHAIBHBIX TPYIIIL.
3. IIpoBenenue 15-u MUHYTHOTO TECTHPOBaHHS KOHTPOJIBHBIX TOUEK

C MOMOIIBIO CPEJCTB BHYTPEHHErO KOHTPOJS MPOTPaMMHOTO OOecriedeHus] MyJbTH-
IUIEKCOpa

4. TlpocMoTp KypHaia TEKYIIMX COOBITUH.

5. IIpocmotp cnimcka aBapuid.
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JlabopaTtopHnas pa6otaNe 9

HccaenoBanue ocHOB noctTpoennsi marucrpaau BOJIC
Ha 0CHOBe TexHoJioruu SDH

Lenp paboTsr:
1. Mzyuuts maructpasbs BOJIC noctpoennyro Ha ocHOBe TexHonoruu SDH.
2. BEIOTHUTH OCHOBHBIE JICUCTBHUS 110 AaHATTU3Y COCTOSIHUSI MAaTrUCTPAIIH.

3aganue:

1. Cobpath cxeMy 1a00OpPaTOPHON YCTAHOBKHU.

2. BKIJIIOUUTH 3JIEKTPONUTAHUE MYJIbTHILUIEKCOPOB, TPOBEPUTH HATHMUKE (HHU3HUUECKOTO
MOAKITIOYEHUS JIOKATBHOTO TEPMUHAJIA K MYJIbTHUIUIEKCOPAM.

3. [Ipoussectu koHTPOIHL BOJIC MeTom0M TecTHpOBaHMs (YHKIIMOHATBHBIX OJIOKOB,
CBETOBOM MHIAMKAIMU U BAXKHOCTH aBAPUIA.

4. N3yunth aBapuiiHble COOOIIEHUS, TPEyCMOTPEHHBIE B MYJIbTUILIIEKCOPE.

Kpatkue TeopeTrueckue cBeeHUS
1 O61mas xapakTepucTHKa

HauOonee coBpeMEeHHOM TEeXHOJOrMEH, MCHOJb3yeMOW B HacTosllee Bpems AJs Io-
CTpOCHHS ceTell CBsi3H, sBJsieTcss cHHXpoHHas nudposas uepapxus (CL) (Synchronous
Digital Hierarchy-SDH). Ona o6saaet CyIecTBeHHbBIMU PEUMYIIICCTBAMHE 110 CPABHEHHIO C
CUCTEMAMHU NPEAIIECTBYIONINX [TOKOJICHNH, IIO3BOJIET MOJHOCTHIO PEATU30BaTh BO3MOXKHO-
CTH BOJIOKOHHO-OIITUYECKUX M PATUOPETCHHBIX JTMHUN, CO3/1aBaTh THOKWE, HAaJIe)KHBIE, Y100-
HBIE JUIs DKCILTyaTalluy, KOHTPOJIS U YIIPABIICHUS CETH, FapaHTUPYs BBICOKOE Ka4eCTBO CBA3H.
Cucrembl SDH ob6ecnieunBaroT ckopocTh nepefaun oT 155 MOut/c u Bblllle U MOTYT TpaHc-
HOpTHPOBaTh Kak curHaibl cymectByronmx L[CII, Tak U HOBBIX MEPCHEKTHUBHBIX CIIYXKO, B
TOM YHCJIe IIMPOKONOJOCHbIX. Annaparypa SDH sBnsercs nporpaMMHO yIpaBisieMOi U UH-
TErpupyer B cebe cpecTBa peodpa3oBaHus, Nepeaayn, ONepaTUBHOIO MEPEKITIOYEHNUs, KOH-
TPOJIsl, YIPaBIEHUS.

B kauectBe ocHoBHOW cpensl nepenaun B SDH npumenstorcs BOJIC. Hecmyuwaiino
amepukanckuil nmpororunnt SDH HocuT HazBanune SONET-oT anrnmiickux cinoB Synchronous
Optical NET work, uro nepeBoauTcsi Kak «CHHXPOHHAs ONTHYECKasi ceTb». B eBpomneiickom
Baprante SDH M0xHO HCTI01b30BaTh U paiuopeNeiiHbIC JINHUN.

SDH mno3BosisieT OpraHn3oBaTh YHUBEPCAIBHYIO TPAHCIIOPTHYIO CETb, BBIITOJIHSAIOIILYIO
(GyHKIIMM Kak mnepefadyd MHGOpMAalMY, TaKk U KOHTPOJS U ynpaBieHus. OHa paccyuTaHa Ha
TpaHCIIOPTUpOBaHKWE Bcex curHaioB PDH, a Takxke Bcex NEHCTBYIOIIMX M MEPCHEKTUBHBIX
CITy0, B TOM YHCIIC U IIMPOKOIOJIOCHOH U(poBOi cetn ¢ uHTerpanueit ciyxo (B-ISDN),
UCTIONB3YIONICH aCHHXPOHHBIH c1toco0 noctaBku (Asynchronous Transfer Mode - ATM).

[Tpumenenne SDH naer BO3MOXXHOCTBH CYIIECTBEHHO COKpPAaTHUTh O0ObEM UM CTOMMOCTb
anmaparyphbl, SKCIUTyaTallHOHHBIE PACXObl, CPOKM MOHTa)a M HACTpOKu obopynoBaHus. B
TO € BpeMs 3HAUUTEIbHO MOBBIIIAIOTCS HAJIEKHOCTh U KUBYUECTh CETEH, UX THOKOCTb, Ka-
4ECTBO CBSI3H.

JIuneiinpie curHanel SDH oprann3oBaHbl B TaK HA3bIBAEMbIE CUHXPOHHBIE TPAHCIIOPT-
Hble MonyH (Synchronous Transport Module -STM). I1epssiit u3 Hux (STM-1) cooTBeTCTBY-
eT ckopoctu 155 Mout/c. Kaxplil mocneayromuii iMeeT CKOpocTh B 4 pa3a 0oJblyio, YeM
npeabIAYIInd, 1 00pa3yeTcs NOOANTHBIM CUHXPOHHBIM MYJIbTUIUIEKCHPOBAaHHEM. YK€ CTaH-
naptusupoBanbl STM-4 (622 Mout/c), STM-16 (2,5 T'out/c) u STM-64 (10 I'6ut/c).
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[Tpu ucnonb30BaHUM PATUOIMHHM, KOTAa UX MPOIMYCKHAs CIIOCOOHOCTh HEAOCTAaTOYHA
s STM-1, MOKeT MpUMEHSThCs CyOnepBUYHbIN TpaHcropTHBI Moxynb STM-RR co cko-
pocThio nepenaun 52 Mout/c (BTpoe Menbie, yeM y STM-1). Ogaako STM-RR He sBnsieTcs
ypoBaeM SDH 1 He MOXKET HCII0JIb30BaThCs HAa HHTEp(dericax CeTeBbIX y3IIOB.

B cetu SDH ucnons3yercss npuHIUI KOHTEHHEPHBIX NepeBO30K. [lomnexaiine TpaHc-
NOPTUPOBAHUIO CUTHAJBl IIPEIBAPUTENIBHO pa3MELIAIOTCS B CTAHJAPTHBIX KOHTEHHEpax
(Container-C). Bce oneparnuu mpou3BOIATCS ¢ KOHTEHHEpaMH HE3aBUCHMO OT UX COJCPIKH-
Moro. biaronapst atomy u nocruraercs npo3payHocts cetd SDH, T.e. BO3MOXKHOCTH TpaHC-
MOPTUPOBATh paznnyHbie curHaiabl PDH, motoku siueexk ATM unu kakue-nmu0o Ipyrue CurHa-

JIBI.

[IpenycMOTpeHbl KOHTEMHEPHI YETHIPEX YpOBHEH. B KOHTEilHEpax pa3MeIarTcs MoTo-
ki PDH (tabmmua 9.1). Cxopocts 8 M6ut/c eBporneiickoii PDH He mpuBeneHa, mocKoIbKy
COOTBETCTBYIOIIUN KOHTEHWHEp 3ape3epBUPOBAH Ul HOBBIX CHTHAJIOB C HEHEPApXUUECKUMU

CKOPOCTSIMH, Hanpumep Jyist motoka ssueek ATM.

Tabmuna 9.1 — CocTaB u XapaKTepHCTHKA KOHTEHHEPOB

O6o3HaueHue Pasmep konteitnepa, | Ckopocts nepefaun | I[lepenaBaemsilii
KOHTelHepa OaiiT KoHTelHepa, kout/c | IToTok KOUT/C
C-11 25 1600 1544
C-12 34 2176 2048
C-2 106 6784 6312
C-3 756 483384 34368 nnu 44736
C-4 2340 149760 139264

Baxnoit ocobennocteio cetn SDH siBisiercss ee neneHue Ha TpH (YHKIIMOHAIBHBIX
CJI0s1, KOTOpbIe MOAPA3JACIIAIOTCS Ha mojacion. Kaxplid cioil o0cayKUBaeT BbILIEISKAIUN
CJIOI U UMEET OIpe/IeIeHHbIe TOUKHU A0cTyna. CI0u UMEIOT COOCTBEHHBIE CPEICTBA KOHTPOJIS
U YIPABJICHMS, YTO YIPOILIAET ONEpalUy IO JUKBUIALUU MOCIEICTBUI OTKA30B U CHHXKAET
UX BIMSHHUE Ha BbIIIeNexalue caou. HesaBuCuMOCTb ClI0€B MO3BOJISIET BHEAPATH, MOJEPHU-
3UpOBaTh WM 3aMEHATH UX, HE 3aTparuBas Ipyrue CIou.

Camplil BepxHUH clloif 00pa3yeT ceTh KaHAJIOB, 00CTYKUBAIOIUX KOHEYHBIX MOJIb30Ba-
Tesiel. ['pynmbl kaHaIOB OOBEAMHSAIOTCS B IPYIIOBBIE TPAKThl Pa3IUYHBIX MOPSAIKOB (Cpea-
HUM cioii). ['pynnoBbie TpaKThl OPraHU3YIOTCS B JIMHEWHBIE TPAKThI, OTHOCSIINECS K HUXKHE-
My cJI010 cpefibl epenadn. OH noapasensercs Ha CeKUUHU (MyJIbTUIUIEKCHbIE U PereHepalu-
OHHBIC) U pu3nUeckyro cpedy (pucyHok 9.1).
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Pucynok 9.1 - Ctpykrypa wnmoctpupyromias ciion SDN
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Ha pucynke 9.2 nmpeacrasnena cxema maructpanu BOJIC ¢ ucnonp3zoBanueM 000pyo-
BaHus MynbTuILiekcupoBanuss MIII-155K. MIIII-155K sBasieTcst pa3BUTHEM psijia BbITyCKa-
embix HIIIT «Hosen-NJI» BBICOKOTEXHOIOTUYHBIX CUCTEM IIEpeaun U CO3/1aH Ha 06a3e MyJib-
tutuiekcopa ADR 155C ¢upmer SAGEM. MUII-155K npencraBnser co0oi KOMIAKTHBIH
MyJIBTHIUIEKCOp 1-To ypoBHss SDH HOBOTO MOKOJIGHHSI, CHOCOOHBIN 00€CTIeUnTh HHTETPAIHIO
YCIYT TPAAULMOHHBIX TEIEKOMMYHUKaUui 1 Internet.
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Pucynok 9.2 — CtpykrypHas cxema maructpanu BOJIC ¢ ucnonb3oBanuem
MynbTuIviekcopa cepun MIIT155K.

MIII-155K nocTtpoeH mo MOAyJIbHOMY HPUHLIMIY U COACPKHUT MAaTEPUHCKYIO IUIATy,
HOJIEP>KUBAIOLIYI0 OCHOBHBIE (DYHKIIMHM MYJIBTUILUIEKCOPA, B TOM YHCJIE KPOCC-KOMMYTAIHIO,
U YEThIpE CJIOTA JUIsl YCTAHOBKHU TPUOYTapHBIX (KOMIOHEHTHBIX) U TMHEHHBIX HHTEP(ENCOB.

MLII-155K, 6marogapst MOlyJIbHON apXUTEKType MOCTPOSHUS, B OJTHOM KOHCTPYKTHB-
HOM HCIIOJIHEHUU MOJKET peann30BaTh (PyHKIINHU:

- TEPMHUHAJIBHOTO MYJIbTHILIEKCOpa Ha 63x2 MOuT/c miun 3x34 MOUT/C KOMIOHEHTHBIX
notoka -MIII-155KT;

- MYJbTHIUIEKCOpPAa BBOJA/BbIBoja 63x2 MOUT/C KOMMOHEHTHBIX moToka - MIIII-
155KA;

- pereneparopa arperatHoro noroka 155 Mowut/c -MLI1-155KP;

- kpocc-kommytaropa VCI2, VC3, VC4 ¢ noaHOAOCTYmHOM MaTpULEd Kpocc-
KOMMYTaluu Ha 1sTh Hanpasineanii CTM-1 - MIUTII-155KK;

- KOMIIAaKTHOTO TEPMHUHAJILHOTO MYJbTUILIEKCOpPA JJISi ONTUYECKUX BBIHOCOB Ha 21x2
MoOwuT/c xomnoHeHTHBIX motoka MIIII-155KC.

MIII-155K, xpome TpaaumoHHbIX OTOKOB PDH, nmeeT BO3MOKHOCTh TPaHCIIOPTH-
poBaHUs U Kpocc-KoMMyTanuu noTokoB LAN, takux kak Ethernet 10 u 100, V.11 u HSSI.

MIUII-155K o6ecnieunBaet 3aumTty Tpaduka no cxemam MSP u 1+1.
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MIUII-155K nmeeT BO3MOKHOCTD JIOKQJIBHOTO KOH(PUTYPUPOBAHUS U OOCITY)KHBaHUS, a
Takke uHTerpupyercs B cucreMbl ceteBoro ynpasieHus IONOS-ANM, IONOS-NMS dup-
Mbl SAGEM u cucrem Apyrux npou3BOAUTENEH, NOJAECPKUBAIOIINX TPOTOKOJ YIIPABICHUS
SNMP.

MIUIT155K sBnsercst ontuueckum CTM-1/CTM-4 MynbTHIIEKCOPOM IU(PPOBBIX MOTO-
KOB BBOJIa/BBIBO/Ia, UCIIOJIb3YEMBIM JIJIs1 IOCTPOSHUSI:

- CTM-1/CTM-4 nuHMii CBSI3U IO THITY TOYKA — TOYKA,;
- CTM-1 unu CTM-4 114 nocTpoeHust KOJbla;
- ceteit cBsi3u ¢ SNC i MSP pesepBrupoBaHueM;
- TPAaHCIOPTUPOBKHU NOTOKOB 2 MOwut/c, 34 nnu 45 Mb6urt/c, curnanoB Ethernet, curnamnos
CTM-1.

MIIII155K H MokeT UCroab30BaThCs KaK:
- okoHeuHbli CTM-1 mynbrunnexkcop Ha 63 mnotoka VCI12 c pesepBupoBanuem 1+1
(MLITI55K HT);
- CTM-1 pereneparop, nepenatomuii 2 VC4 (mBa JIBYXCTOPOHHHX pereHeparopa)
(MLII155K HP);
- CTM-4 mynbTUILIEKCOP BBOJIA - BBIBOJIA C eMKOCThIO 63 uepe3 ogun AU4 Ha miate CTM-4
(MLIT155KHA);
- CTM-1 mynberumuiekcop ¢ ¢pynkuueit kpocc-coenunenuss VC12, VC3 unu VC4 makcumym
1o 4-x vanpasiennit CTM-1 u ¢ Beigenenuem 1o 21 VC12 , (MUTII155K HK)
- mynbtumekcop ITJIC ugepes Touky noacoeaunenust VC12 wim VC3 (uepe3 miaty [IJIC
10/100 (ADR-LAN1) mnu uepes mwiaty [TJIC-GFP-10/100 (GFP1500).

VYupasnenne MIUIT155K H moxer ocymiecTBisThes:

- JOKaJIbHBIM TepMuHasioM ¢ smyisinuedt VT100 (COMM noctyn);

- HTTP cepBepom il JOKAJIbHOTO WM YIAJCHHOTO YIPAaBJICHUS C HCIOJIb30BAHHEM
Be6-bpayzepa

- ynaieHHo ¢ nomouibto SNMP nportokona. B atom cinyuae, nporokon SNMP o6ecne-
YUBAET OOIIUNA CETEeBOW MOHUTOPHHT.

Hcnons3oBanne MecTHoro tepmuHana ¢ smynsatopom VT100 sBrnsercs HeoOX0IUMBbIM
IIPU [IEPBOM I1yCKE 000pYy10BaHUS JIsl KOHPUTYPUPOBAHUS TApaMETPOB CBA3HU.

Mynpstunnexcop MIIT155K H pa3memaercsa B 19-tu mroiimoBbix uinu ESTI Hecymumx
koHcTpykuusax. MIII155K H coctout u3 cnenyromux y3ioB:

- cexnust MIIIT155K/2G BeicoToit 2U, BKIIFOUaromas B ceOs:

- KapKac CeKIUHU ¢ KPOCCIUIATON U YCTPOMCTBOM yJiepKaHUs YaCTOTHI;
- 0azoBerii 610k (bB) ¢ Beinenenuem 21xE1 u Momynem nutaHus.
- Onok BeHTHIsATOPOB (BB) cOCTOUT U3 IBYX BEHTHIALIMOHHBIX Y3JIOB.

- BCTPOEHHOE MPOTpaMMHOE oOecriedeHue IJisi KOHQUTYPUPOBAHUS U YIIPABJICHUS C
JIOKaJIbHOTO TEPMHUHAIIA.

ba3oBeIii OJIOK BBITIONHIET OCHOBHBIE (DYHKIIMH OOOpPYAOBAHHS: KOHTPOJIb, KPOCC-
KOMMYTAIIMI0, CHHXPOHH3AIIUIO CUCTEMBI, J0CTyN K 21-Mmy moToky 2 Mowut/c mo G.703.

YeTbIpe TIaThI Iepeavu, KOTOPHIMU MOTYT OBITh:

- ontrueckas mnata CTM-1 ans cteikoB IC1.1-2G u IC1.2-2G  obecneunBaromas me-
penauy o VC4 unu 3 coenunenust mo VC3 wiu 63 coequnenus no VC12 wim koMOUHAIUN
coequuenniit VC3/VC12;

- ontuueckas miara CTM-4 ans cteikoB S4.1 (urata MA-S4.1) wnu L4.1 (mmara MA-
L4.1) umu L4.2 (mnata MA-14.2) ob6ecneunBaromas nepenady no VC4 win 3 coequHeHus 1o
VC3 nnmu 63 coequnenns nmo VC12 win komOunanmu coequnennit VC3/VC12;

- mata nokanbHol cetu Ethernet 10/100 o6ecnieunBaroras nepenauy 2-x VC3;

- mnata nokanbHol cetu Ethernet 10/100 Ha 8 mopToB obecneunBaromas nepenavdy 1o
63-x VC12 nmm 1o 3-x VC3 B BOCBMH BUPTYaIIbHBIX CBSI3HBIX IPYIIaX;

- G.703 mnata 34/45 M6wut/c, obecnieunBatomas nepegaay 1 VC3;

- G.703 mutata 21x2 Mowut/c, obecnieunBatommas nepeaady 21 VC12 co cteikom 120 Om.
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2 Ilopsimok mpoBeneHus JadopaTopHOi pabOTHI.

B Hacrosmeit nmaGopatopHoil paboTe paccMaTpuBaeTCs JMIIb OJWH U3 BapHAHTOB
KOH(HUTypauyu MYJIbTUIUIEKCOPOB, UMEIOIIMXCA B COCTaBe J1abOpaTopHOro 00OpYyJOBaHUS
(CtpykrypHast cxema 1ab0paTOpHON YCTAaHOBKH).

OTO TepMHUHAJIBHBIE MYJBTHUIUIEKCOPHI M MYJIbTHILIEKCOP BBOZAA-BBIBOJA, 000pYI0-
BaHHBIA 0a30BOM TutaToi M CO CTaHIapTHBIM HAOOPOM IJICKTPUYECKUX HHTEpPEicoB pas-
JMYHOTO Ha3HAYEHUS U ONTHYEeCKUM Moayinem STM-1, ycranoBieHHbIM B cinote D mynbTu-
miekcopa (puc.3).

B arperatHoM Moayiie KpoMe JTHHEWHBIX ONTHYECKUX MHTEP(EHCOB UMEIOTCS CIeTy-
IOLIME HIIEKTPUUYECKHE, CAMMETPUYHBIE pa3beMbl 0003HAYEHHBIE KaK:

-EOW-kanan cnyxeOHO# CBsI3H;

-AUX-kaHain nojp30BaTesl.

Nmerores Takke JBa CBETOAMO/1A, YKa3bIBalOIIME HA CTAaTyC arperaTHOM IIaThl B JaHHBIN
MOMEHT BPEMEHH.

B 6a3oBom Moyiie M HaXxoAsITCS pa3beMBbl:
- ISl TIOJIKJTFOUCHHS 3JICKTPOIIUTAHHSI OT BTOPUYHOT0 CTOYHMKA nuTanus -48 B (PWR);
- 17151 TIOAKJIIOUYEHHUSI BBIHOCHOTO TpaHCIapaHTa JJisi 3ByKOBOI'O M ONTHUYECKOTO OINOBELICHUS
06 aBapusx (LOOPS);
- IUTSI TIO/IKJTFOYCHHUS JIOKAJIBHOTO TEPMHUHAIA U OCYIIECTBICHHS (DYHKIIUH YAaJICHHOTO CETEBO-
ro JOCTYIa K YIPaBICHUIO U MOHUTOPUHTY aBapuitHbix coobmenuii (COM, ETH);
-1t moakitodeHus 21 gusmueckoro mHTEpdeiica co ckopocteio nepexaun 2 Mout/c (E1
INPUT-ITPUEM, E1 OUTPUT-IIEPEJIAYA);
- uis BBIOOD BUja Tpaduka M#21 : X24/V. 1.1;
- JUIsl TIOAKJIIOYEHHSI K MYJIBTUIUIEKCOPY MCTOYHMKA BHEIIHEH CHUHXPOHM3ALMU, a TAKXKe s
BO3MOXKHOCTH CHHXPOHHU3aIMu apyroro obopynosanus ot MLIT155K (SYNC).
B 6a3oBom Monynie M, pacnosioxeHbl CBETOIUOIbL:
-ON - uHIUKAIUS BKIIOUSHHS SIEKTPOITUTAHNUS;
-M-MAJOR-cpounas aBapus;
-M-MINOr - He CpoYHast aBapHsl.
Ha Ga3oBoif maHenu pacmojioXeHa KHOMKa JJIi CaMOTECTHPOBAHUS MYJIbTUILIEKCOpa

(ACK).

I L) L 1]
ETH 10400 HALFFULL

o
e e

SYNC 120QF10UTPUT 120QE1INPUT COMM ETH ACK M m dll LoOPS  LPOWE

Pucynok 9.3 — [epennsis manens myibTuiiekcopa MITT-155K.

Hns ocymectBneHuss 3()PEKTUBHOTO MOHUTOPHHTA, BBIMOJHEHUS HEOOXOAUMBIX
KPOCC KOMMYTAIlMii, HACTPOMKH MYJIBTHIUIEKCOPA, K HEMY HEOOXOIWMO MOIKIIOYHTH JIO-
KaJbHBIA TepMUHAN (B 0a30BbIH MOAYIb-pazbeM COM) min ke ceTeBOi TepMHUHAI Yepe3 CO-
OTBETCTBYIOLTUH cepBep (B 0a30BbIA MOAyIb-pazbeM ETH).
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B TepmuHanm mnms paGoTBI ¢ MYJIBTHUIUIEKCOPOM [IOJDKHO 3arpykK€HO IMPOrpaMMHOE
obecrnieueHne (mporpaMMa MOHUTOPHHTA U YIPABICHUS - «MYJIBTUIICKCOP»), & CaM TEPMU-
HaJ I0JDKEH UMETh MapaMeTphl, YKazaHHbIe B Tabnuie 9.2.

Tabnuna 9.2 — [TapameTpbl MyTbTHILIEKCOPA

[TapameTtp Konduryparus CoenuHuTenbHBIC Kabenn
[Tporeccop Pentium 266 MHz wiu BbIie
Mouutop 800x600 256 LiBeToB

(1024x768 pexomeHyemasi)

RS 232 cepwuiinbiii  unTepdeiic|Homs monemusbiii Ethernet
Wutepoeiic Ethernet 10 Base T kabens RJ45
(cereBoil noctyn)
Omnepanmonnas cu- |\Windows 95/98/NT/XP/VISTA

CcTEMa

[Tpunoxenue Web browser: Netscape
(obecmicueHue) Communicator / Internal Explorer
Applications /Opera

JUist oCyIIECTBICHHS pealn3alliil JTUHAN CBS3H B ONTUYECKUX JIMHEHHBIX MHTEPQeii-
cax HCIOJb3YIOTCS BOJOKOHHO-ONTHYECKUE COEAMHUTENIbHBIE MaTYKOpAbl (TUI MHTepdeiica
SC/PC u FC/PC) u ontu4eckuii mepeMeHHbli arTeHoaTop. ONTUYecKue NepexoHbIe po3eT-
ku tuna FC/FC, ucnonp3yroTest [uisi NOACOSANHEHHS ONTHYECKOTO aTTeHI0ATOpa, a TaK Ke
U3MEPUTENIbHBIX TPUOOPOB.

B naGopatopHoii ycTaHOBKE HCIONIB3YIOTCS CIEAYIOLINE U3MEPUTENIbHbIE TPUOOPHI:
HKO 832 - uzmepurens korpduireHTa onmrdoKk KOMIOHEHTHOTO TPAKTa,
OM3-66 - BaTTMETp MOIJIONIAIOIIENH MOIIHOCTH ONTHYECKHUH,

AQ-3105A - mepeMeHHBIN ONITUYECKUH aTTEHIOATOP.

3 Beimonnenue gabopaTopHOit pabOTHI.

HccnenoBanue maructpanu BOJIC cocTouT U3 ciaeayronmx NyHKTOB:

* OO0paboTka aBapHIHBIX COOOIIEHUH MPETYCMOTPEHHBIX B JaHHOM 000PYAOBaHUHU, UX pac-
mudpoBKa U CMBICIL.

* PacueT npoTsHKEHHOCTH pereHepaTopHOro yJacTKa Ui TAaHHOTO 000pyJI0BaHUs (C y4ETOM
THUIIA ONITUYECKOTO arperaTHOro MoyJis IpuMeHsieMoro B mynpstuiuiekcope MIIIT155K.

* DKcIepuMEeHTaIbHass UMUTANNS TTOCTETICHHOTO YXYIIICHUSI TapaMeTPOB ONTHYECKOTO Ka-
Oens.

* AHanmm3 aBapHHBIX COOOIICHUN arperaTHOro MOJIYIIS, IPU MTOCTENICHHOM yBEITMYEeHUH OU-
TOBBIX OIIMOOK.

* Ha ocHOBe BHIIIEYITOMSHYTOTO aHAJIN3a, IIOCTPOUTH IpadUK COOTHOIIEHHS TOPOTOB OUTO-
BbIX omunbok (BER) u mapamerpoB ontuueckoro 3atyxanus (1b), BHOCUMOIO ¢ TIOMOIIbIO
IIEpEeMEHHOTO aTTEHI0AaTopa.
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* Crnenarb BBIBOJBI, MPU KAaKOM YPOBHE ONTHYECKOTO CUTHAJa MYJIbTUIUIEKCOP (DUKCHPYET
Ty WIN UHYIO IOPOTOBYIO aBapHI0, KAKOMY YPOBHIO ONTUYECKON MOIIHOCTH Ha BXOJE MpH-
€MHHKa OHA COOTBETCTBYET.

PaccmoTpum aBapuitabie cooOmmenus npunsaTeie B SDH, oTHOCAIMECS K ONTHYECKOMY
MOJYJII0, YCTaHOBJICHHOMY B ciiote D, MynbTHIIIEKCOpa.

1. LOS - nponaganue curHanga. ONTHYECKUH TPUEMHUK B Moayie D He oOHapykuBaeT
CBETOBOM CHUT'HAJ WJIM B pe3yibTare aBapuitHoro coodmenus LOF, (mponaganue nukia) cpa-
OarbiBaeT cucrema ALS.

JT0 aBapuiiHoe cO001IeHNEe MOKeT MPOSIBJIATHCSA B CJIeIYIOIMX CIy4asax:

a) IloBpexaeHue onTHYECKOro nepeJaTyiKa yAaJIeHHOTO MyJIbTUILIEKCOpa.
0) @usnueckuii 0OpBIB WIIM NOBBIIIEHHOE 3aTyXaHUE B ONTHYECKON JIMHUY MTpHEeMa (MECTHOTO
MYJIbTUIIIIEKCOPA), BKJIIOYAsi ONTHYECKUI COeTMHUTENbHBIN KaOeslb U COeIMHUTEb.
r) [ToBpexeHIE ONTHYECKOTO MPUEMHUKA B MECTHOM MYJIbTHILIIEKCOPE.

2. LOF-nponaganue mukia.

JT0 aBapuiiHoe cO001IeHUEe MOKeT MPOSIBJIATHCS B CJAEAYIOIMMX Caydasx:
a) COoil B oNTHYECKOM IepelaTUNKe AaJbHEr0 KOHIIA.
6) COoii pereHeparopa ONTUYECKON JTUHUH TEpeIadu.
B) CO0i1 B ONTHYECKOM NPUEMHHUKE MECTHOTO MYJIBTUILIEKCOPA.

3. MS-AIS - Curnan nHAMKAaIUY aBapUITHOTO COCTOSHHSL.

Ecnu Hekoe ycTpOHCTBO JOKHO BBIACIUTH U MPO3PAvHO MepesiaTh KIMEHTCKHUI pecypc,
HO M3-32 MOBPEXKJIEHHSI CEPBEPHOIO pecypca WM 000pyJOBaHUS CIENAaTh 3TO HE MOXKET, TO
OHO 00513aHO BOCIIPOM3BECTH CUTHAJ KJIMEHTCKOI'O pecypca, 3aroJIHEHHbIH BCEMU JABOUYHBI-
MU €TUHHUIIAMH.

Ecnu onepatop HaOmoaeT ¥ 0TBEYAeT TOJBKO 3a CBOIO CTaHLMIO, TO npuxox AlS, no
JTr000MY €010, HE TPeOyeT OT Her0 HUKAaKUX JEHCTBUHN (pa3Be U4TO OMOBECTUTH MO TeIeoHy
BBIIIECTOSIIINI YPOBEHb YIIPABJICHHUS, KOTOPBIA U TaK Ty aBapHUIO JOJDKCH YBHJIETD).

4.SD - Yxynmenue curxana.

BozHukaeT npu NpeBBIIIEHNH BO BXOJHOM CHUTHAJIE YCTaHOBIEHHOTO KO3 dHimeHTa ommnook
no 6uram (mopor SD).

B naunnoii JaGopaTopHoii paGoTe pekoMeHayeTCsl BBICTABUTH MOPOr cpada-
ThiBaHusi SD Npu npeBbIlIeHHH nopora ommuook > 1076

S. EBER - Upe3mepHblii K03 PHUIIHEHT OmUOOK.

DTO aBapuitHOE COOOIIEHNE MOXKET MPOSBIISITHCS B CIIy4Yae €CIIH:
Bo BxomHoM curnane SDH o6napyxken koddduiment ommbok 1o 6utam 10~3(koHTpons
ko3 durrenTa omudOK Mpou3BoIUTCs o Oaity B2 B 3aromoske MSOH).

[ToBOAOM /17151 3TOTO MOTYT OBITH ClEYIOLINE (HAKTOPHI:
a) [ToBpexieHre B ONITHYECKOM TNepeaTIuKe Ha JaTbHEM KOHIIE.
6) IloBpexxaeHne B KakoM J100 pereHepaTope ONTUYECKOT0 TpaKTa MepeJayu.
B) [loBpexieHre B oNTHUYECKOM MPUEMHUKE MECTHOT'O YCTPONCTBA.

JlaHHas aBapusi TOBOPUT O TOM, YTO KJIMEHTCKUH pecypc MpepBaH M 3aMEHEH CHUrHa-
aom AlS.

6. RDI- Unnukarop ynanéuHoil aBapuu (aBapusi npuéMa Ha JaJIbHEM KOHIIE. )
[Tpuxomut B otBeT Ha AlS, a Tak ke EBER ot mynsTuIUIeKCOpa MampHero KoHma (Ipu ycio-
BUH, YTO HalpaBiieHUE MpUéMa HE MOBPEXKJICHO U 3ar0JIOBKU MPOXOJAT), TeHEpUpyeTcs Ipu
aBapHsIX COOOIIAONIMX O MOJIHON oTepe Tpaduka.

JlaHHas aBapusi TOBOPHUT O TOM, YTO MYJIBTHUIUIEKCOP JaJIbHET0 KOHIIA Ha BXOJI€ COBEro
npuémHNKa 3adukcupoain apapuro AlS mm EBER.

Ecte B SDH emie Bo3MOXHOCTh NMPOU3BEACHHUS] BCTPOCHHBIX M3MEPEHUN TUHAMHUYe-
CKUX XapaKTePUCTHK.
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OTMeTuM, 4TO BCE BBIIICONUCAHHBIC aBapUNHBIE COOOLIEHMS SBJSIOTCS CTaTHYe-
ckumu. Ecte B SDH erie BO3MOXHOCTh MPOMU3BENEHUSI BCTPOCHHBIX M3MEPEHHI TUHAMUYe-
CKHX XapaKTEPUCTHUK.

7. ES-Cexynna ¢ ommbkamu. CexkyHlia, B TCUEHUU KOTOPOW 3a(pUKCUPOBAH XOTS ObI
OJIUH OJIOK € OIIMOKaMU.

8. SES-Ilopaxennas cexynaa. CekyHaa, B TEUEHUH KOTOPOH OO 4YMCIO OJOKOB C
omunbkamu npesbimaeT 30% BER, nu6o ecth X0Ts ObI OMH NEPUO C CEPbE3HBIMU HapyIle-
HUsMH (TIOTepelt Tpaduka).

9. UAS-CekyHaa HErotoBHOCTH (3TO CEKYHJa BXOJSAIIAs B TMEPHOJ HETOTOBHOCTH
UAT). B cBoto ouepenb mepuoi HETOTOBHOCTH HAUYMHAETCS C MPHUXOAOM TEPBOM U3 JECATH
nociieioBarebHbBIX SES, a 3akaHYMBaeTCs ¢ MPUXOJOM MEPBOM M3 JCCATH MOCICI0BATEIIb-
HBIX HEMOPaKEHHBIX CeKyH7 NON-SES.

10. BBE-biok ¢ ¢oHOBBIMH OIITHOKAMH.

Ot10 - 0JI0K ¢ ommOKkamMu, He BXomsammii B SES. Anammsuposats SES wm UAS no-
BOJIbHO 0€CCMBICJICEHHO - OHU CONPOBOKAAIOTCSH APYTHMH aBAPUHHBIMHM COOOIICHUSIMH.
[Tockonmbky TpUMEHSST (QYHKIMIO BCTPOCHHBIX JUHAMHUYCCKUX HM3MEpeHW (MEHIO
Performance) B 0CHOBHOM /11 KOHTPOJISL CETH B HOPMAIbHOM, «()OHOBOMY» COCTOSTHHH, IIPH
MCYE3AIOIINX PEIKUX OMMOKaX, TO BaKHEHUIINM rokaszaresieM siBisiercss BBE. Taxoke cyte-
CTBEHHO OTHOILIICHHE

BBE / ES ( ipu otcyrctBun SES nmn UAS), KOTOpO€ MOKa3bIBAET «ITaKETHOCTHY, CO-
CPEIOTOYECHHBIX (DOHOBBIX OLITHOOK.

JlomycTiM Ha ceTd BCe HOPMAJbHO, HO OT pereHeparopa pa3 B CYTKH MNpoxoauT 1
BBE u 1 ES. KakoBbl MOTyT OBITH TPUYUHBI?
a) I1noxoi KOHTAKT B 3JIEKTPUUECKUX pa3beMax.
0) [Tomexu mo «3emiie», SNEKTPONUTAHUIO U HHTEpdeiicam.
B) COowu amnmapaTypsl («IOBUCAHUS», CIOHTAHHBIC TTEPE3AMYCKH ).

3.1 UmuTanus yxXyameHus: ONTHYECKOTO CHUTHAJIA

Cobpats cxemy BOJIC, nu3obpaxennyro B pucynke 9.4.

0A 0A
Olp| MBB 0Tlep

™ [Ollep Op| T™

Ollp 0A Ollep Ollp 0A Ollep

Pucynok 9.4 — Cxema uccnenoBanus BOJIC.

3.1.1 BxIOYHTH MYJIBTHILICKCOP, BKJIIOYUTH JIOKAJIBHBIA TEpMUHAN, BOWUTH B
"Internet Explorer", "UBBPAHHOE", '"Myastuniekcop". Ilocie 3arpy3ku nporpammsl
"MyJibTHILIEKCOP'"', HA dKpaHE JIOKAIBHOIO TEPMHUHAJA MOSBUTCS BHEIIHUWA BUJ NEpEIHEN
NaHeI MYJbTHILIEKCOPA, I/le 0TOOpaKaloTcsi ero Mojayiu. BeiOpaB arperaTHbI MOAYIb
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"D", HaBeICHMEM Ha HETO TMEPEMENIArOIIErocss yka3aTess, BEIOpaB ero (HakaTheM JIeBOU
KJIQBHILY MBIIIH, 3/1€Ch U B JaJIbHEHIIIEM TaK BRIOMpPACTCS HYKHBIA MOAYJb, IOPT, MEHIO).

3.1.2 Boiitu B meHio '"Maintenance'', ydeauTcsi, 4TO cUcTeMa Jia3epHoii 0e3omac-
HocTtu (ALS) ycranoBiena B moJjioxkeHuu ''Disable" BbIk/II0YeHA, YTO COOTBETCTBYET
NPUHYAUTEJIBHOMY AJUTEILHOMY CBeYeHHI0 Jiazepa. Bunmanue! Ilpu npoBeaeHuun 3Kkc-
MEePUMEHTAJBHOM YacTH PadoThl ¢ BHIKJIKYEHHON CHCTEeMOi Jia3epHOil 0e30lacHOCTH
He00X0IMMO MOMHHUTB, YTO HEOCTOPO:KHOE O0palleHHe ¢ UCTOYHHKOM JIa3epPHOro M3Jy-
YeHHs MOKeT MPUBECTH K YACTHUYHOI 1oTepe 3peHusl.

3.1.3 Boiitu B menwo '‘Alarm™. B mnosiBUBIIEMCS OKHE H300pakeHa MOJIYJIbHO-
ciloeBasi CTpyKTypHasi cxema arperatHoro monaynst L 1.1, a Huxke aBapuiiHble COOOIIECHHUS,
NPEIyCMOTPEHHBIEC Pa3pabOTYNKOM JAaHHOTO 000PYIOBaHUS, OTHOCUTEIIFHO KaXKIOTO CIIOA.

SPI-cnoli cuaxpoHHOTO (hr3nyeckoro nHrepderica,

RST-crnoii perenepaniioOHHOM CEKIIMH 3ar0JI0OBKa,

MST-cnoit MyJIbTUILIEKCOPHOM CEKIIUM 3ar0JI0BKa.

Heo6xoaumo ybenuTcst, 9TO B JaHHOM HCXOJHOM TIOJI0KEHUH, CTATUIECKUE aBapUHBIC
COOOILIEHHUSI OTCYTCTBYIOT.

Y4uuThiBass HEKOTOPYI0 MHEPTHOCTh BBIIAYM CTATHYCCKHX aBAPUHHBIX COOOINCHUN Ha
JIOKAJIbHBIN TepMUHAJ, TJIABHO BpaIllaTh PEryJIHPOBOUYHYIO TaiiKy NEPEMEHHOTO ONTHYECKOTO
aTTeHtoaropa (10 YacOBOM CTPEJIKE), TEM CaMbIM MOCTENICHHO YBEJIMYHMBATH 3aTyXaHHE JIHU-
HelfHoro muieiida, moka Ha PKpaHe JIOKaJbHOrOo TepMUHANA He OyIeT OToOpa)keHa OJHa W3
TIOPOTOBBIX aBapuii - asapus SD. Iopor ee go/ken 6bITH yeTanosaen: 1076, B stor mo-
MEHT BpEMEHH 3a(HMKCHPOBATh IIEPEMEHHBIN aTTeHoaTop. Boiitu B Menio ""Perfomans™, rae
€CTb BO3MOXXHOCTh HCIOJB30BaHUsI 15 MUHYTHOTO TecTa, i BeIOpaHHOro Tpakta VC-12,
KOTOPBIN BBISBISET AUHAMUYECKHE OMIMOKH, COOTBETCTBYIOIIHME JAHHOMY YPOBHIO 3aTyXa-
HUS, HA ypoBHe Tpakra VC-12.

3.1.4 Bxmrounts npubop MKO-832, nepenusis maHenb KOTOPOro Moka3aHa Ha PUCYH-
ke 9.5.

OWMBKRKM KO23®2. OUIMBOK
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Pucynok 9.5 — Bremnnii Bux nepeaneii nanenn npudopa MKO-832
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BricTaBuTh Ha HEM HIDKENPUBEIEHHBIE MTapaMeTPhl, OIB3YSICh MPU ATOM KJIaBUILIAMU
1-5 no ropuzoHTanM (A1 BHIOOpA MapameTpa), a Tak ke KiaBumamu 1-5

M0 BepTUKAIU (BBIOMpAsi MPU STOM KOHKPETHOE 3HAYEHHE BHIOPAHHOTO MapamMmerpa), a
MMEHHO:

a) Bpems usmepenus - 100 c;
0) TakToBas yacrota - 2 MI'1;
B) Iepuon TICIT 215-1;

r) Kon - HDB-3;

n) Pexxum - uzmepenue.

3.1.5 IIpousBecTn KOMMYTAIUIO KOoakcHalbHBIX THe3 npudopa MKO-832 ¢ xoakcuaib-
HBIMHU KaOeJIsIMH, TIOJIKIIFOYCHHBIMHU K 15 ¢u3udeckomy nmopty 2 M-To pazbema Moayist «M»,
(nepenauva-npuem, npueMm-nepenada). Haxars knonky «I1Y CK», npudopa MKO-832. Ilociie
HCTEYEeHHUA 3aJaHHOTO0 BpeMeHH, udMepeHuss npudoop MKO-832 aBromaTuvecku mnepeii-
aet B peaxuM «CTOII». 3anucats nojy4eHHbIe JaHHbIE.

[To ucreyenuto 15 MUHYTHOrO MHTEpBala BPEMEHHU, OTBEACHHOIO Ui TECTUPOBAHUSA
(BHYTPEHHHUX M3MEPEHHI) MMOTOKA CHATH JaHHBIE, 3alPOCUThH JaHHBIE O MPOU3BEICHHBIX M3-
MepeHusx. Oco0eHHOCTHI0 PadoThl MPOrpaMMbl SIBJISIETCH TO, YTO AJIsl OCYIIeCTBJIEHUS
JAHHOTO 3ampoca HeoOxoauMo BbliiTH U3 MeHI0 '"Perfomans" (B menio Shelf View), a 3a-
TeM BHOBb BOWTH B Hero. 3anmucarb moJy4eHHble 3HAYEHHS OIIMOOK MOJYy4YeHHBIX IO
pe3yJbTaTaM BCTPOEHHBIX M3MEpPeHHH M JaHHbIe, NOJY4YeHHbIe ¢ MOMOUIbLI0 NMpudopa
HNKO-832.

[Ipoananu3upoBaTh NOJyYEHHBIE JaHHBIE C U3MEHEHUEM OINTUYECKOM MOIIHOCTH MpHU
JAHHOM aBapHITHOM cO0O0IIeHUH. Pe3ynpTaThl H3MEpEeHHs 3aicaTh B TA0JIHUILY.

[ToBTOPUTH MOCIIENOBATENBLHOCTD ACMCTBUM, onucaHHble B 1. 3.1.3 u 3.1.5 no npomnana-
Hus aBapuu SD u mosiBiaenust aBapuum EBER, kotopas curnamusupyet, yto KodhduineHt
OIMOOK MPEBBICKIT ITOpor >1073.

[ToBTOpPUTH MOCIEAOBATEILHOCTh JEUCTBUM, ONMUCAaHHBIX B 1. 3.1.3 u 3.1.5, oTHOCHUTENB-
HO aBapuitHOro nopora cpabarsiBanusi EBER.

VYBenuuuBas 3aTyxaHue JUHeWHoro mieida no mpuxona aBapuu LOS. BeimonHuTh
MIOCJIEIOBATEIBHOCTD ACUCTBUH yKa3aHHBIX B 1. 3.1.5.

[Tpoananu3upoBaTh JaHHbIE MOJTYYEHHBIX M3MEpEeHHH M 00paOOTaHHBIX aBAPHIHBIX
coobieHnii. Ha ocHOBaHUM JaHHBIX CBEJIEHHBIX B TAOJIUILy, TOCTPOUTH IpapUK 3aBUCUMOCTH
YBEJIMYEHUS 3aTyXaHUs JIMHEHHOrO PEreHepallMOHHOI0 yJacTKa K Kod(p@HIueHTaM OImuOoK
COOTBETCTBYIOIIMX MTOPOTOBBIM 3HAYEHUSIM aBAPUNHBIX COOOIIEHUH.

Conepsxanue oT4yera

ens paboThI.

MarepuanbHoe obecriedeHne

Cxema nabopaTopHON yCTaHOBKU U ITUCaHKE Ja00paTOPHON YCTaHOBKHU.
Tabnuua ¢ n3MepuTeNbHBIMU BEIMYMHAMHU.

AHanu3 pe3yiabTaTOB U3MEPEHUN.

Kpartkuii BeIBOA

AR .

KOHTpOJ'ILHBIC BOITPOCHI.

1. HazBatpb ocHoBHbIe oTanuust SDH ot PDH.

2. Kpatko nepeuncnuth crynenu rpynmnoodpasosanue B SDH (ot C-12 no
STM-1 BKIIIOUHTEIIBHO).

3. Kak paccunrtats ckopocTh nepeaaun STM-1?
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4. OOBACHUTH MOHSTHE HHTEp(eiica, yka3aTh €ro BHIIBI.

5. Kakyro nH()OpMAIIMOHHO-JIOTHYECKYIO HArPY3KY HECYT OCHOBHBIC, aBapUUHBIC
coooO1enns 8 SDH?

6. Ha3Batp yHKIIMIO CKpeMOIiepa u qeckpemobiepa.

WNudopmanroHHble HCTOYHUKH

1. Topauenko B.H., Teepeukuit M.C. MHorokaHnajabHble TE€JIEKOMMYHUKAI[MOHHBIE
CUCTEMBI. YUueOHUK J1s By30B. — M: ['opsiuas nmunus-Tenexom,2013

2. I'opouenko, B.B. Kpyxmanés, A.Jl. Mouenos, P.®. IllapadyraunoB. Onrtudeckue
TEJIEKOMMYHUKAI[MOHHBIE CUCTEMbI. Y4eOHUK A By30B. - M.: 'opsauast nmunus - Te-
jIexoMm, 2011.
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JlaGopatopHnas pabora Ne 10

Ikcmiayaranus yueonoit maructpaau BOJIC nocTrpoenHoi
Ha ocHoBe TexHoJ0oruu SDH ¢ ucnosan3zoBanuem HCMYC

Henu paboTsl
1. Iomy4yeHnEe HABBIKOB COCTABJICHHUS TPAKTOB MPOXOXKICHUS CUTHAJIOB.

2. [TomyduTh HABBIKK KOHTPOJIS M YIPABICHUS COCTOSIHHEM 000PYIOBaHHUS
cuctemsl SDH

3. [TosmyyeHne HABBIKOB U3MEPEHUS HOPMHUPOBAHHBIX ITApaMETPOB CUTHAJIOB H
TPaKTOB

[Iporpamma paboTbl

1. W3ydeHue CTPYKTYpHOH CXEMbI IMOCTPOCHHS TEJIEKOMMYHUKAIIMOHHBIX CHUCTEM
CUHXPOHHOH MEpapXuu.

2. U3ydyenne CTpyKTypHO#H cXxeMbl yueOHoi Maructpann Y BOM u komriuiekra
M3MEpUTENbHBIX TPHUOOPOB.

3. [IpakTrueckoe uccine0BaHue COCTOSIHUS anmnapaTypbl HHTETPUPOBAHHON
CUCTeMO MOHUTOpUHTA U yrpaBieHus cetbio (MCMYC)

OO61as xapakTepuCcTHKa

C uenpro MOMy4YeHHUs MPAKTHYECKUX HABBIKOB B paboTe ¢ nu(poBbIM 000pYyA0BaHUEM
Kak CUHXpOHHOW nudposoit uepapxuu (CLIH), Tak 1 niae3snoxpoHHOM nudpoBoil nepapxuu
(IIIN), a Tak *e 3HAKOMCTBA C MeTOJAaMH MOHUTOpuHra u ymnpasieHus B CLI u IILU,
CIPOEKTHpOBaHa yueOHas 1M(poBas BOJOKOHHO-ONTHYECKAs MarucTpaib Ha Oa3e amnmapary-
pot CLIA nepBoro yposHst (CTM-1) 1 ruGKoro MyabTHILIEKCOpa KaHAJIOB.

JIaGopatopHasi ycTaHOBKa o0ecreyrBaeT paboTy ¢ OCHOBHBIMM CUTHAIAMHU:

— ToHalbpHOH yactoThl 0,3-3,4 xI'1;

— ocHOBHOM nudpooii kanan 64 Kour/c;

— nepBuuHbi Mdposoit notok [T E1 2048 Kourt/c;

— notok Ethernet 10/100 M6ut/c;

— CHHXPOHHBIN TpaHCTIOpTHBINA Moayns CTM-1 155,52 M6wurt/c.

JlaHHBIH 1a00paTOPHBIA KOMIIEKC MTO3BOJISIET:

- paccMOTpeTh Bce CTYNEHH MpeoOpa3oBaHus U Iiepeiayl CUTHAJIOB, HAUUHAs OT

CUTHAJIOB TOHAJIBHOM YacTOThl U OCHOBHOTO IM(POBOro KaHajga M 3aKaHYMBas WH-

dopmannonnoit crpykrypoit CTM-1;

- OCYILECTBIISATh KOHTPOJb (DYHKIIMOHUPOBAHMS ammaparypbl C MOMOIIbIO

BCTPOEHHBIX CPEJICTB MOHUTOPHUHTA;

- MPOU3BOIUTH KOMMYTAIMIO CUTHAJIOB U MH()OPMALIMOHHBIX CTPYKTYp Ha BCEX

cTyneHsx npeodpaszoBanus uepapxuit I[N u CLIY;

- POU3BOJIUTh M3MEPEHUs MMapaMeTPOB CUTHAJIOB, Ha BCEX ATarax MX mpeodpa-

30BaHUS;

- OTCJIEKUBATh NIPOXOKJIEHUE CUTHAJIOB IO KaHajaM M TPAaKTaM CHUCTEMBI Iepe-

Jlauu;
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— HACTpauBaTh PEXKHUMbI Pa0OTHI amnmaparypsl, B COOTBETCTBUU C YCIOBHUSIMH Jia-

060paToOpHBIX paboT.

Mounutopunr obopynoBanusi.Ha cepBep ycTaHOBIIEHA MHTETPUPOBAHHAS CUCTEMA MO-
HuTopuHra u ynpasieHus cetbio (MCMYC). UCMVYC sBnsieTcss KpoccrmaaTr@opMeHHBIM MTPO-
IPaMMHBIM KOMIUIEKCOM U MOXET OBbITh pa3BEPHYT Ha 0a3e pa3lWyHBIX ONEPAIMOHHBIX CH-
crem (OC), npuuém OC KiIHMeHTa U cepBepa MOTYT ObITh BBIOpAaHBbI HE3aBUCUMO JIPYT OT APY-
ra. B nacrosimee Bpemst UCMY C nogaepsxuBatotcs cienyromue OC:

- Microsoft Windows 2000;

- Microsoft Windows XP;

- FreeBSD 5.x;

- Linux;

- MacOS X 10.4;

- Sun Solaris.

NCMYC noanepkuBaeT MOHUTOPHUHT CIICIYIOIIUX YCTPOMCTB:

— MIIII-155

- OBTK-34

— MBTK-2

- OHa 11o3BOJIsIeT:

- B HarsAHON rpaduueckoit popme oTtobpaxkarh TeKyllyro HHpoOpMamuio 00
000py1I0BaHNU Ha 0OCITY’KUBAEMOM UM yYaCTKE CETH;

- IrPpYNIUPOBaTh OOBEKTHI B JIOTUUECKUE MOJCETH ¢ BO3MOKHOCTbIO 0000IIEHUS
0TOOpaKeHHs BXOAAIINX AJIEMEHTOB B BHJE OJHOTO 3HAYKa, MOKA3BIBAIOUIETO 0O0IIee HaIH-
qrie aBapuil B MOJICETH;

— MOJIKIII0UaThCsl K HeckolbkuM cepBepamM NCMYC, oOcimyKUBarOIIMM pa3HbIE
cet 000pyIOBaHUS, C LIENBIO CO3AaHUS CTAHIIMM MOHUTOpPUHTA Oosiee Bbicokoro ypoBHs KC3
U 0TOOpaXkaTh HA OJIHOM KapTe 0OBEKThI, 00CTYKUBAEMbIE PA3HBIMU CEpBEpaMu (B 3TOM CITy-
yae 00BEKTHI OyIyT MOKa3aHbl KaK MOJICETH);

- 0TOOpaxkaTh Ha OJIHOM KapTe 000py/I0BaHUE PA3TIUYHBIX TUIIOB;

- OCYIIECTBIISITh 3BYKOBYIO M IIBETOBYIO MHAMKAIMIO aBapUUHBIX CUTyallMil Ha
000pyIOBaHUU C yKa3aHHE MOBPEXICHHBIX KaHAJIOB IepeJauu IaHHbIX;

- B 3aBUCHMOCTH OT IIPAB JOCTYIIA MOJIb30BATENS BBIIOJIHATD JAEHCTBUS MO KOH-
¢urypaunu o00pya0BaHus.

- Ocy1ecTBISITh NHBEHTAPU3ALUIO BEIOPAHHBIX OOBEKTOB 10 BHIOOPY MM BCEl
CETH B COBOKYITHOCTH.

- Ocy1ecTBIATh aBTOMAaTHYECKYIO MPOKIAJKY MApUIPYTOB U YAAJIEHUE Maplll-
pPYTOB.

Ha cetn YBOM ocymectBnsercss GyHKIMS MOHUTOPUHTA U YIIPABJICHUS CEThIO HEMO-
CPEICTBEHHO INIAaBHBIM MeHemkepoM. B atom ciayuae Kiment u CepBep MOTYT BBIIOJIHATHCS
Ha OJJHOM KOMIIBIOTEPE.

Bce 00bexThl ceTn MOKHO HaOIIOAaTh ¢ MOMOUIBIO KapThl CETM MOHUTOpHUHTa. B 3a-
BUCHUMOCTH OT COCTOSIHUSI OOBEKTa €My aBTOMAaTHUeCKH 3aaaércs useT. [Ipu n3mMeHneHuu co-
CTOSIHUSI 00BEKTa €ro LBET MEHSETCS.

B tabmune 10.1 npuBeneHsl Bce BO3MOXKHBIE COCTOSIHUSI 0OBEKTa M COOTBETCTBYIOIINE
STHM COCTOSIHUSIM I[BETA.
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Tab6auma 10.1 - Bo3aMokHBIE COCTOSIHUS 00BEKTA

Cepbrii MoHHUTOPUHT 00BEKTA B IaHHBIM MOMEHT HE MTPOU3BOTUTCS
I'oay6oii OOBeKT HeOCTYIEH (He OTBEYAET Ha 3alpoChl)

3enénplii ABapwuii Ha 00bEKTE HET

Keéarbii Ha o0ObexTe aBapus cpeiHel 3HaUMMOCTH

Kpacusbrii Ha o0bexTe kpuTHueckas aBapus

B ximente UCMYC ¢ 00beKTaMu BO3MOKHO J[Ba THUIIA B3aUMOJICHCTBUS: MOHUMOPUHS
(nabmooenue) u ynpasnenue. C TIOMOIIIBIO ONEpAIMii MOHUTOPUHTA 00BEKTOB, KOTOpas OyaeT
paccMaTpuBaThCS B JAHHOM paszieie, MOXXHO 000a6isamb OOBEKT Ha COOCTBEHHYIO KapTy
MIOJIb30BATEIIS, CKPbLEAMb €TO C 3TOW KapThI, IEPEMEIIaTh 110 HEH.

YrpasiieHue ke 00beKTOM 3aKITI0YaeTCs B co30anuu 00bEKTa HA cepBepe Mpu 100aB-
JeHUU (PU3UIECKOTO YCTPOUCTBA B CUCTEMY, YIAJICHUU €0, U3MEHEHUH €Tr0 CBOWCTB.

[Tpu monumopunee oO6beKTa MOIB30BATENb OYIET MOJIydyaTh BCE COOOIEHUS OT JaH-
HOTO 00BEKTa (B YACTHOCTH, COOOIICHHS 00 aBapHsiX), M 3TU cOOOIIeHHs OyIyT 3aHOCUTHCS B
XKypHai aBapuil. Kpome Toro, moiap3oBaresb CMOXKET IPOCMOTPETh HH(pOpMaHio 00 00beK-
T€, HO U3MEHATH TY HH(POPMAIIMIO OH HE CMOXKET — 3Ta OIS JOCTYITHA TOJIBKO B PEXKHME
ynpasieHus 00bEKTOM.

JloGaBnenune oObekrta. s noOaBiieHUs 00BEKTa HAa KapTy HYKHO OTKPBITH MEHIO

«PenakTupoBanue» u BbIOpaTh MyHKT «/{00aBUTH OOBEKTY.

Ha cepBep OyzeT oTnpasieH 3ampoc, U B OTBET OyJeT MOJy4YeH CUCOK 00BEKTOB, KO-
TOpBIE IOCTYIHBI JAHHOMY HOJIb30BATENIO U eIlE He 0TOOPaXKaIOTCs Ha €ro KapTe
(pucynok 10.1). DTOT criucok Ass Ka)XA0r0 0Jb30BaTels NHAUBUYalIeH U YCTaHABIUBAETCS
B aIMUHHACTPATUBHOM PEKHUME.

AochymHbe 06 LKL

MEBTKI
adr1
MEBTKZ
MBTE1
Mocksa

CrpbiTe

Pucynok 10.1 - Cnucok JOCTYIHBIX 0OBEKTOB

Bri6epute u3 ciricka 00bEeKT, KOTOPBIM HYKHO HaOIIOaTh U JBAXK/IbI KIIMKHUTE Ha
Hero. OObekT OyaeT qo0aBIeH Ha KapTy MOJIb30BATENs U YAAIEH U3 CIHICKA IOCTYITHBIX.

B criucke 10cTymHBIX 00BEKTOB OTOOPAXKAIOTCS T€ OOBEKTHI, KOTOPBIE TOCTYITHBI JaH-
HOMY ITOJIb30BATEIIO U eni¢ He HaOmoaroTes. Eciiu Bce JOCTYITHBIE TOTb30BaTEN0 00 BEKTHI
y)Ke HaxOJTCs Ha KapTe, TO CIUCOK OY/IET IyCT.
CkpbiTHE 00BEKTA

Ecnu mabmonenne oObekTa He TpeOyeTCsl, TO €ro MOXHO cKpblmb. {7151 3TOT0 BHIE-
JUTe 00BEKT, KIIMKHYB Ha HETO MBIIIBI0, OTKPOHTE MEeHIO «PegakTupoBanue» U BEIOEpUTE

Puc. 6.2 Uudopmarus 06 oObekTe
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nyHKT «CKpBITh 00BeKT». OOBEKT OYIET CKPBIT, T.€. MPOMAIET ¢ KapThI MOJIL30BATENS, a CO-
oO0IIeHUs OT HEero He OyIyT MONajaTh B )KypHaJl MOJIb30BATEIS.

[Tpocmotp mHpOpMauu 06 oObekTe. st Toro, 4Todbl MPOCMOTPETH UHPOPMAIUIO
00 00BEKTEe AOCTATOYHO MPOCTO JIBAXK/bI KIMKHYTh Ha HEro MbImbio. [Ipu 3TOM creBa mo-
SIBUTCS TIAHEJIb CBOMCTB 00bekTa (pucyHok 10.2).

v WUna
Wra: mvtk2k-2
lopoa: Cythdhmrc:
m1400 WUmn:

v OGopynoBaHue

Cepsep: [

Tun: \
Anpec: 1-2-1
WHrepBan onpoca: 30 CeK. | v |

Jara co3pgaHus: 05/1152005
MocneaHee usreHeHue: 05/11/2005
Monb3oBarens: valeks
Jakasumic

MecrononoixeHue:

Jon. uHdoprauma:

Pucynok 10.2 - Uadopmanus 06 oobexTe

WNuBenrapusanus cetu. Ilocne co3nanus ceteBoro snemMenTta (00bexTa) Heo0X0AUMO
IPOM3BECTH MHBEHTapH3auuto JaHHoro CO. [lanHoe felicTBUE NPOU3BOIUT 3all0JHEHNE 0a3bl
JNaHHbIX MH(popMarueid o cozganHoM CD. Jlns 3TOro B MEHIO “MOHUTOPHUHI” HY)KHO BbI-
Opartp ‘“‘mHBeHTapu3aiys cetn” (pucyHok 10.3).

< HCMYC :: PMO

InagHoe Anp Pexumbl  Onumm Cnpaeka

Jo0aBuTE 00 beKt HWHBEHTapH3aLMA
CKpbITh 00 BEKT

[GIAE] Anpec [Cpynna O@oc
v

MHEEHTOPM3aLMA CeTH oredesh 10.56.32.155

nskov 10.56.32.185 [ =
Wndhopraums o0b obbekTax wyritsa 10563275 ]
Cony pex — D 10.56.32.25 vl -
dna 10.56.32.175 v]
peterburg 10.56.32.35 v]
e st I
BE= I =
peterburg [i.selo] v] |
~ & i ol
e [ | AR
[w]a]
| Oata | {03} | JONoNHUTENEHEA HHOOPMALKA
‘ BbibpaTk BCe | | OTHeHWTL BCE ‘
‘ WHBEHTapU3aLmMa | ‘ JaKpbITh |

Pucynok 10.3 - MeHI0 HHBEHTapHU3AIHH CETH

3aTeM B OSIBUBIIEMCS OKHE TIOCTaBUTh TAJIOUKY B MMOJIE “‘ONMPOC’’ HAMPOTUB CO3JaHHO-
ro aneMeHTa. Bo3MoXxHO Takke IpoBecTH 0011y HHBEeHTapu3aluio Bcex CO oqHOBpeMeH-
HO. [locne aToro HaxmMuTe Ha KHOMKY “MHBeHTapu3anus’ JJIs Havyalia mpoIiiecca.
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B mosiBuBImemcs cratyc-6ape Ha pucynke 10.4 oToOpaxaeTcsi B TpOILIEHTaX MPOIIECC
uHBeHTapu3anuu. HeoO0XomMo OTMETUTD, YTO HHBEHTAPU3ALIUIO CETEBOTO 3JIEMEHTA HE00-
XOJIUMO MPOBECTHU Cpa3y IMOCIIE €ro CO3/IaHus, 10 CO3/IaHUs CBA3CH U MPOKIIAAKU MapLIPYyTOB.

HHEEHTApMIALMA

17%

Pucynok 10.4 - Craryc-6ap npoiiecca HHBEHTapU3aluu

Nudopmanus 06 odbekrax. [l ynoOcTBa mosb3oBaTesi CBogHAs HHGOPMAIIHS O CO-
CTaBIsIONIMX KoMIoHeHTax CD, cBs3eil M MapuipyTax npejacrarieHa B tTabnuue “Uudopma-
s 00 oobekTax” (pucyHok 10.5). Tabmuna comepxuT TpH 3aknanku: “Tabmmma momynei
CD”, “Cnucok coennnenuit CO” n “HMHBeHTapu3anys MapiupyToB”.

£ HCHYC :: PHO =3
I'nasHoe Ank Pexntbl - Onupu Cnpaska
JoGaeuib 00 bekT -
G T (R = I CNHCOK COBAMHEHHIA C3 r WHEEHTOPHZALMA HAPWPYTOR
WHBEHTOPHIALMA CETH L
WHdhoprauma ob obbeiaax
Anpec Cnot Tun nnatsl CROMAHBIA HOMER | |
COXPaHHTE NPEACTABNEHHE KAPTBI 10562205 R EMETY ~
peterburg 10.66.32.35 Slot A AMDRITE120 BOD2729
pskov 10.56.32.185 Slot A EMPTY T
wyritsa 10.56.32.75 SlotA EMPTY —
Mun dno 105632175 SlotA ADRZ1E120 BO009GE
155 s aredesh 10.56.32.185 SlotA EMPTY
= dselo 10.56.32.25 SlatB 1C1.1-2G B019413
peterburg peterburg 10.56.32.35 SlotE IC1.1-2G BO19412
pskov 10.56.32185 Slot B 1C1.1-2G BO19230 =
E i osooseeeeereneereers ] writsa 10.56 32.75 SIotE IC1.1-2G BO19448 | || e
T dno 105632175 SlotB 1C1.1-2G BO19223 =
—_—
I Hata S Ha A HHEOPMALMA

Pucynok 10.5 - Tabnuna “Uupopmanust 06 o0bexTax”

B zaknanke “Tabnuna moayneit CO” na pucynke 10.6 mpencraBieHa uHpopmanus o
BCEX IUIaTaX, BXOMAIIUX B cocTaB CD, 3aHUMaEMBbIi TUIATON CJIOT U CEPUIHBIN HOMEP TUIATHI.
Bo3MoskHO ynopsaounBanue uHGpopmanuu no umenu C3, agpecy, 3aHUIMaeMOMY CJIOTY, THITY
IJIATHl U CEPUMHOMY HOMEDY.

HHEEHTOpHIAUMA
1’ Tadnuua Moaynei C3 r CNMCOK COEAMHEHWA C3 r HHEBEHTOpH3aUMA HapWpyToB
MNE Anpec Cnot Tun nnarkl CERMHAHBIA HOMER
d.selo 10.86.32.25 SlotA EMPTY o
pskoy 10.56.32.185 Slat A EmMPTY
wiritsa 10.86.32.75 Slat A EMPTY =
dna 10.56.32.175 SlotA ADRZ1E120 BOODSER —
peterburg 10.56.32.35 Slat A ADRZTE120 BOO2729
oredesh 10.56.32.1585 Slat A EMPTY
d.selo 10.56.32.25 SlotB 121.1-2G BO159413
pskoy 10.86.32.185 SlotE 1G1.1-2G BO19230
wyritsa 10.56.32.745 Slat B 121.1-2G E0159448
peterburg 10.56.32.35 SlotB 121.1-2G BO15412
dna 10.56.32.175 SlotB 1C1.1-2G BO19223 =

JaKpeITe

Pucynox 10.6 - 3aknanka “Tabnuna mogynei CO”
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AHanmornuHbIM o0pa3oM B 3akiaake “Crnucok coenuuennii CO” HaxoauTcs nHpopMa-
U1 O BCEX CO3JIaHHBIX CBS3SX C YKa3aHHEM MMEHU B ToJie “VneHTudukarop cBs3u’’, Ha3Ba-
Hus Moayiei CO, obecreuynBarmuX CBs3b, B noysix “Ucrounuk” u “IIpueMHUK” U TUIIA CBS-
3u (pucynok 10.7).

HHBEHTOpU3aLMA

r Tabnuua Moayned C3 |/ CNMCOK COenMHEHHA T3 r HHBEHTOPM3AUMA MAPLIPYTOE

MAeHTHQIMKETOR CEAZK HCTOUHKE MMpHEMHKE TN CEAZM
linkz wyritsall d.zeloB SThi-1
link1 d.selaD peterburgB S5Th-1
link4 pskavD dnoB S5Th-1
link3 aredeshD wytitsab S5Th-1

3aKpeITh

Pucynok 10.7 - 3aknanka “Cnucok coenunenuii CO”

Jyis mpocMoTpa HHGOPMAITUU O TIPOJTIOKEHHBIX MAPIIPYTaxX CIYKUT 3akianka “MH-
BeHTapuzalus MapuipytoB” (pucynke 10.8), rae mokaspiBaeTcsi HE TOJIBKO HAa3BaHHE MapIll-
pyTa, HO ¥ IOJIHAsA €0 TPACCUPOBKA.

WHBEHTOpW3ALMA

( TaG@nuua Hoaynen C3 |/ CNUCOK coeauHeHnid C3 r HHBEHTOPH3AUMA HaPLWPYTOE

lmA MapwpyTa MHpopMaLKA 0 MapwpyTe
MapupyT 1 oredesh DR - MG writsa B¥2 - D#2 d.selo B#2 - D#3 peterburyg B#3 - AR5
track1 d.selo DR - M#3 peterhurg B#2 - A7

JarpbiTh

Pucynok 10.8 - 3aknanka “MuBeHTapH3anus MapupyToB”

VYnpasienue 00beKTOM. YTPaBICHHE MOKET OCYIIECTBISATHCS C TTOMOIIBIO OTKPBITUS
ceanca HTTP naBuraropom skpana. [y mepexoja B 3TOT PEKUM HEOOXOAUMO B PEXKHME
peAaKTUpOBaHUS 00BEKTa UM MPOCMOTpPA CBOMCTB BHIOPAHHOIO 0OBEKTA BBI3BATh MPOTpam-
My BeOOpay3epa myTeM HaxaTus Ha KiaBuily OTKpBITh KOHCOIb (pucyHOK 10.8).
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£ HCMYC 32 PMO (=13

IrMmaeHo MoHuTOpM ADMUHUCTRUpoEa Pexuut Onupm Cnpaex

% PenakiMpoBaTh 06 LEKT ol -

v HuAa

Hean: peterburg

lNopoa;: CychohMkc:
m1400 His: |

ObopynoeaHie
be3onacHOCTL
lNporpavuHoe oGecnevyeHue
HHBEHTaApW3aLUMA
¥npaeneHuwe

=YY YW

OTEPLITE KOHCOMNb

[MpUMEHUTE

| Data |051:~EHT |HI:TI:I'-IHHH||_|FIE,£I,I'I...|,E|,I:II'II:IJ'I..

Pucynok 10.9 - Yrpasnenue o0beKTOM

[Ipu otkpeiTun ceanca HTTP Ha 3kpane npeacTasisieTcs o0l Bua 000py0BaHUs B
Buge, "Cekun MIIT155K", rne kaxasiit cnot mapkupoBan OykBamu A, B, C, D F unu M
(151 6azoBoro 61oka bb).

YerpoiicTBo ciyxeOHOM cBsi3u. Y cTpoiicTBO ciryxebHoi cBsizu (YCC), mpeaHa3Haye-
HO JUI OpraHM3allMy aHAJIOrOBOTO TOHAJIBHOIO OKOHYAHHUS M TpaH3UTa KaHajia IUPpOBOH
ciyxe0Hoi cBsizu (EOW), cooTBeTcTBytomIero no mnugppoomy creiky Pexomennanuu V.11.
MCD-T (coHanpaBieHHBIH/ MPOTUBOHAIIPABICHHBIN HHTEPdEiic), MEIOIEro CKOpocTh -
poBoro notoka 64 kout/c.

Onexrponutanne YCC oCylIecTBIsSETCS OT MCTOUYHUKA MMOCTOSIHHOTO TOKa C Hamps-
*eHueMm ot Munyc 48 B 1o munyc 72 B (¢ 3a3emiieHHbIM Tu1t0cOoM). Tok notpebnenus ¥YCC
He npesbimaet 0,2 A

CrpykrypHas cxema mpenctasieHa Ha pucyHke 10.10. YcrpoiictBo umeer aBa mud-
POBBIX CThIKa, COOTBETCTBYIOILIME 110 CBOMM NapameTpam pexomenaanuu V.11. MCO-T, mis
TIOJIKJTFOUCHUS K HarpaBleHusiM A 1 B.

Ha aHanoroBbIx BBIXOAAaX MOTYT OBITh OAKJIIOYECHBI:

- MuKpoTenedoHHas TpyOKa,

- TenedoH,

- BBIHOCHAs TPOMKasl CBSI3b.
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© aboHeHTa =

MT - mukpotenedonHas TpyOKa,
JC - nudp-cucrema

I'C - rpomKoroBopsIast cBs3b,
BI'C - BEIHOCHAsI TPOMKasI CBSI3b,

TJI® — TenedoHHBIH anmapar,

BUII — Bropru4HbIN UCTOYHUK 3JIEKTPOIIUTAHUSI.

Pucynok 10.10 - CrpykrypHas cxema YCC

st moakimouenust Y CC k MIIT HeoO6xoaumo:

1. [Moaxarounts kadenp YCC mopt A (B) k pazsemy EOW/AUX MIIIL.

2. Boiitu B mporpammy MIIII
- BoiitTi B mopr EOW/AUX
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- BeIOpats Mode: Codirectional

- aKTUBU3UPOBATh 0/1MH U3 OaiitoB El.

3.Haxats kHomky Apply.

PaGora ycTpoiicTBa. YmpaBiseTcss ¢ MOMOIIBIO KHOMOK Ha JIMIEBON maHenu. Bri3oB
aboHEHTa U MPOBE/IEHUE CeaHca CBA3M BO3MOKHBI C Tele(OHHOro ammapara 0e3 HCIOJIb30Ba-
HUS KHOIOK yIpaBieHus: Ha juueBoi nanenu 6noka YCC. [TomuMo cBeTOBOI MHIMKAIIUKM Ha
JUIEBOM MaHeH, YCTPONCTBO CIy>KeOHOU CBSI3U NEpeJaeT CUTHAIbI BHI30BA U aBapUM HA CTaH-
uunonnyro unaukamnuio (Pazsem «CUT'HAJIM3ALUA»). [Ipy Hanuyuu CUrHaoB aBapuu WK
BbI30BA BBIXO/IHBIE LIEMU CUTHAIM3ALMN PA3MbIKAIOTCS Ha «3EMII0» KOHTAKTAMHU pEie.

OcHoBHBIM pexxuMoM paboThl Osioka YCC Ha IpPOMEXYTOUHOHM CTaHLMHU, ABIISAETCS
nudpoBoOl TPaH3UT JIMHEWHOTO CUTHAIA 0e3 aHajoroBoro nepenpuema. B atom pexxume YCC
o0ecreynBaeT MPUEM CUTHAJIOB BBI30BA M MPOCIYHIMBaHHE MH(POPMAIUH, NEpeaaBaeMoi 1o
muauy. [Ipu anamoroBom nepenprueMe o0ecreurBaeTcs TyIIEKCHON CBSA3U Ha TPOMEKYTOUHOM
1 OKOHEYHOH CTaHLMM OIpaHUYEHA M0 BPEMEHU 5 MUHYTAaMH, JUIMTEIbHOCTh YCTAaHABIUBAETCS
IIPpY U3rOTOBJIEHUHU. B citydae, eciu JJIMTETbHOCTH CEaHCa CBSI3U HEAOCTATOYHA, TO OH MOXET
OBITh IPOIOJKEH. [ MPOJOIIKEHUs ceanca JIyTJIEKCHOW CBSI3M HYXXHO BOCCTaHOBHTDH aHAJIO-
TOBBIA TPAaH3UT, HAXaB KHOIKY <<HI/ICI>POBOI>'I TPAH3UT» na YCC, unu moiaoXuB U CHOBa
MOJHSB TPYOKY Tene()OHHOTO anmapara, Py 3TOM JIOJDKCH BKIIOYUTHCS KPACHBIA WHAWKATOP.
[lepexmtoueHne Mexay BUAAMU TPAH3UTAa OCYLIECTBISETCA CXEMOW NEPEKIHOUYEHHUs], CUTHAJIBI
yIIpaBJICHUS] HA KOTOPYIO MOTYT OBITh IepeJaHbl OT KHONKM WJIM aBTOMAaTHYECKH OT YCTPOM-
CTBa YIPABJICHUS IIPU IPUEME CUTHAJIA BbI30BA WJIM 110 UCTEUEHUU JUIUTEIIBHOCTU aHAJIOTOBOTO
nepenpuema.

[Ipeo6pazoBanue LIAIl — ALIT ocymectBuserca kopuaexkamu (KOgep — OUnbTp —
JEKkozep), BBINOIHEHHBIMU B BHJIE OTACIBHBIX MUKpocxeM. HeoOxoaumele 1iist paboThl Kohu-
JIeKOB TakToBbIe YacTOThl 64kl 11 1 8 KI'11 cuHXpOHHBIE U CHH(DA3HBIE C MPUHUMAEMBbIMU CUTHA-
JaMH CO3Jar0Tca B ()OPMHUPOBATEIEC CHHXPOMMITYJIBCOB, BBIIIOJHEHHOM Ha MPOTPaMMHPOBAH-
HOM JIOTMYECKOM UHTETrpaibHOMN cXeMe.

AHaNOroBbIii CyMMaTop BBIIOJIHEH Ha ONEPALMOHHBIX YCHIINTENIX. /{151 rpoMKOroBo-
pslIeH CBSA3M B COCTaB aHAJIOIOBOIO CyMMaTOpa BKJIFOYEHA MUKPOCXEMa YCHJIMTENS MOIIHO-
CTH.

Bo3mokHOCTh moaxitoueHus TenedonHoro amnmapara k YCC obecneunBaercs aug-
(dbepeHnManbHON cucTeMOi, peolpa3sytomieil 4 — MPOBOJAHYIO JIMHUIO B JIBYX MPOBOAHYIO, a
TaKXe YCTPOMCTBOM COIJIaCOBaHMs C TeJIeQOHHBIM almapaToM, KOTOpoe 0OecreunBaeT 3JeK-
TponuTaHueM TeneoHHBIN annapar, (OpMHUPYET CUTHAJ 3BOHKA HA TEIEPOH U OTCIIEHKUBAET
MOJHATHE TPYOKU Ha Tene(OHHOM armapare.

VY CTpoiCTBO B pexXMMe aHAJIIOTOBOTO TpaH3uTa 00pa3yeT KaHal TOHAJIbHOW 4acTOTHI ¢
nosnocoi yactot ot 0,3 kl'n 1o 3,4 k'l ¢ HEPaBHOMEPHOCTHIO AMIUIUTYAHO — YAaCTOTHOM Xa-
paktepuctuku He 6onee £1,5 nb.

HoMmuHanbeHbI ypOBeHb cUrHaja cBsi3u yacToTod 1 kIl HAa BXOJE B TOYKAX MOJKIIIO-
yeHus: MukportenedoHHoll Tpyoku (pazbem MT kxommekra) u tenedona (pazbeMm TJID kom-
MJIEKTA) NOJKeH ObITh MUHYC 612 nb. HomMuHanbHBIN ypOBEHb CHUTHaJIa HA BBIXOJIE B TOYKE
MOJIKIIIOYEeHUS! MUKpoTeeoHHO! TpyOKku U TenedoHna Ha Harpy3ke 600 Om paBeH munyc 13+2
nb.

YcTpoiicTBO ciykeOHOM CBSI3M PacCUUTAHO Ha Mepefady v npueM 99 BBI3BIBHBIX CHUT-
HasloB. Br3biBHOM curHan ¢popmupyercs HernocpeacTBeHHO B YCC win NOAKIIOYEHHOM TeJe-
¢doHHOM amnmapaTe ¢ TOHaJIbHBIM BbI30BOM. [Ipu pabore ¢ YCC HOMep BBI3BIBAEMOM CTAaHIUH
HabupaeTcss KHOMKaMHM Ha HUQPPOBBIX MHAMKATOpAaX M MEpeNacTcsl B JIMHUIO MPH HaXaTUH
kHonku «BbI3OB UCX.».

120



[Topsiaok BeIMOTHEHUS Ja00paTOPHOI pabOTHI

Jannast maboparopHast paboTa Mmpearnoiaraet, 4To padora 00opyI0BaHUSI THOKOTO MYITb-
turiekcopa MK-2048 u MIIII-155K u3ydena mnpu BBIMOTHEHUH MNPEIBIIYIIMX J1abopaTop-
HBIX pabotax no pucruminae MTC.

|. UccnenoBanue yueOHOW BOJOKOHHO-ONTHYECKOW JIOKAJBHOM CETH C TOMOIIBIO IPO-
rpamMmmbl UICMYC

1. Bxirounts anekrpornuranue 48B Ha O6moke BI1-220-48/60. Brmtounts nuranue 1K c
uHBeHTapHbIM HOMepoM 01362320(Cepaep).

2. BeraButs USB-flash kapry (kiarou)
3. Ha paGouem croute 3amycTuTh aiin run-server
4. 3ammyctuth daiia run-client
5. Ansa noaximrouenus k cepsepy MCMY C otkpoiite MeHto «I 1aBHOE» U BRIOEpUTE
IIYHKT «YTIpaBlIeHUE NOAKII0YEHUAMUY. [10ogBUTCS NaHenb MOAKIIOYEHNN.
6. J171st mMOKITIOYEeHUS K cepBepy HEOOXOMMO BBECTH:
[Tosnp3oBatesb:valeks
[Maponb:cZpFrki
7. Janee naxxatp Ha KHONKY «llonkirounTey». Eciu noakiIr04eHne MPOU30LLIO0 YCIEIIHO,
TO KJIMEHT IMPUCTYIUT K 3arpy3Ke KapThl C CEPBEPA, a 3aTEM BBLIACT COOOIIEHUE 00 yCIierm-
HOM OKOHYaHHUU OIIEpaLiH.
8. IloBTopuTh eni€ pa3 n. 7,1ocse 4yero Ha KapTe NosIBATCS 3 MyJIbTUILIEKCOpa.
9. Manee ménknyth mo MIII-1.ITosButcsa myHkT «PeqakTupoBath 00BEKT.
10. Haxxath «OTKpBITh KOHCOJIBY, ITOCIIE YEro MosiBUTCS OKHO BBoaa B MIIIIL.
11.Wccnenosanue mynpruruiekcopa MIII 155K
— IlpoBepka cocTOSIHUS UHIUKATOPOB Ha 0a30BoM O10ke MyibTuriekcopa MIIT 155K.
— TlIpoBepka cocTosiHUSI HHAMKATOPOB Ha Tu1aTe JiokanbHoit cetu [1JIC-10/100.
— IlpoBepka cocTosiHus MHAUKATOpOB Ha ruiate CTM-1.
— IlpoBepka aBapuiiHbIX COOOIIEHNH (PYHKIIMOHAIBHBIX TPYIIIL.

- HpOBe,[[eHI/Ie 15-tu MHUHYTHOI'O TECTHPOBAHUA KOHTPOJIBHBIX TOYCK IIO0 YKa3aHHIO
npenoaaBaTeiis.

— IlpocMoTpeThb *KypHai TEKYyIIUX COOBITHH.

ITpoBepka ciry>xeOHOM CBsI3U

[ToaroroBka k padore. B MOMEHT BK/IIOUEHMS 3JEKTPOMHUTAHUS Ha IU(PPOBBIX
unaukatopax «AJIPEC» nomkHa BeicBeuMBaThCs LMPpa «88» M BKIIOYATHCS MHAUKATOPSI,
pacroyio’)keHHbIe B JIeBOM yacTH juueBoil nmanenu YCC, a Takke 3BEHETh 3BOHOK TenedoHa.
JIBa 3eneHbIX MHAMKATOpa (HAa OKOHEYHOW CTAHIMHU OJIMH 3€JIEHBIM MHIMKATOp) CUTHAIU3U-
pYIOT Hanuuue TakToBbIX yacToT oT MIIII. KpacHblii MHAMKATOp CUTHAIM3UPYET O Pa3pbIBE
1eny mu¢poBOro TpaH3UTa U OpraHU3AIMK aHAIOTOBOTO TpaH3uTa. [1o ucrteuennn 4-8 MUHYT
U(POBON TPAH3UT TOJHKEH BOCCTAHOBUTHCS, @ KPACHBIN MHIUKATOP MMOTAaCHYTb.

[Tpu mogxmrouenun 6moka YCC Ha OKOHEUYHOU cTaHIuu, HaxkatrueMm KHoOnku «OTKIL.
B» («OTKJI. A»), OTKJIIOYMTH CUTHAJl OT HEMCIIONb3yeMOro HampasieHus. Ecin cooTser-
CTBYIOIIIAsl KHOIIKA HE HAXKaTa, BKIIFOYAETCS KpACHBIM MHAUKATOP «ABAPY», KOTOpBIN HE BHI-
KJIto4aeTcs, moka He Oyner HaxkaTa kHomka «OTKIL. A» («OTKIJIL. By). 3atem kpacHbIif MH-
nukarop «ABAP» Boikitouaetcst HaxaTreMm KHONKH «OTKIL. 3B».

121



VYcranoBute cooctBeHHbiii HoMep YCC. Habeputre nHa YCC crolike 1 ¢ momoristo
KHOMOK HaOpaTh HoMep «80», a Ha YCC ctoke 2 HOMep «81» Ha Hu(pPOBBIX MHIAUKATOpaX
«AJIPEC». Haxxmute u ynepxupaiite kHONKy «BbI3OB MCX.», Mo ucredeHuu 5 ¢ A0JIKHBI
BKJIIOYUTHCS TOYKH Ha MUPPOBBIX HHAMKATOpax «AJIPEC». OToxmure u 3aTeM KpaTKOBpe-
MEHHO HakmuTe u oTnyctuTe KHOMKY «BbBI3OB MCX.», Toukn Ha 1udpOBBIX WHIUKATOPAX
«AJIPEC» momxub! BeIKIIOUNTEC. CoOcTBeHHBIH HOMep YCC 3amucaH B YHEPro3aBUCUMYIO
namats YCC.

Coneprxanue oT4yera

OT4YeT OJDKEH COAepPIKATh:

1. llens pabGoThI

2. Cxema J1abopaTOpHON yCTaHOBKU

3. MarepuanbHoe oOecriedeHre

4. Pe3ynbTathl JIAOOPATOPHBIX MCCIEAOBAHUN
5. AHanu3 pe3ynbTaTOB U3MEPEHUN

6. BoiBOIBI

KoHTposibHBIE BOIIPOCHL:

1. HasBarb ocHoBHbIe oTiimans SDH ot PDH.

2. Kpatko nepeuncnuth cryneHu rpymnmnoodpasosanue B SDH (ot C-12 no
STM-1 BKIIOYUTEIBHO).

3. Kak paccuurats ckopocTs nepeaaun STM-17?

4. OOBsICHUTD MOHATHE UHTEpeiica, yKka3aTh €ro BUIBIL.

5. Kakyto napopmManimoHHO-TIOTHUECKYI0 HAarpy3Ky HECYT OCHOBHBIE, aBapHUiTHBIC
coobmenns B SDH?

6. HazBatp pynkiuio ckpemOiepa u neckpemonepa.

7. CoctaB obopynoBanus B yueOHo# maructpainu BOJIC moctpoeHHOM Ha OCHOBE
texHonoruu SDH.

WNHupopmalinoHHbIE UCTOYHUKU!

1. l'opauenko, B.B. Kpyxmanés, A.Jl. Mouenos, P.®. llapadpyranaos. Ontuyeckue
TEJIEeKOMMYHUKAIlMOHHbIE CUCTEMBl. YUeOHUK A By30B - M.: ['opsiuas nunus - Tenexkom,
2011

2. Kpyxmanes B. B., T'opauenko B.H., A. JI. Mouenos. LludpoBsie cuctemsl nepeaa-
yn: YuebHoe nocobue. M.: 'opsyast muaus - Tenekom, 2012.
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JlabopaTtopHnas padora Ne 11

MounuTopunr myabTuimiiexkca ADR 155¢
Llenb paboTHL: IpOBEIEHUE KOHTPOJIS U AMArHOCTUKU MyJibTuIliekcopa ADR155¢.

3amanue:

1) U3yunurts:

- COCTaB, Ha3HAYEHUE U BO3MOXKHOCTU MyibTHILIEKcOopa ADR155¢;

- coZiep>KaHKE IPOrPaMMHOI0 KOMILIEKCA CUCTEMBI YIIPaBJIEHUs MYJIbTUIIIIEKCOPA
ADR155c.

2) Ilposectu:

- KOHTPOJIb COCTOsIHUA MynbTUILIEKcOpa ADR155c¢c;

- IPOBEPKY ONTUYECKOU MOILHOCTH;

- oIpeieieHre apaMeTpoB KadecTBa (PyHKIIMOHUPOBAHUS MYJIbTUILIEKCOpPA
ADR155c.

3) OdbopmuTh OTUET 110 JTa0OPATOPHOI padoTe.

Kpartkue Teopernueckue cBeeHus
1 O61mas xapakTepucTHKa

SAGEMCOM nmpencrasisier ADR155C, mynsTucepsuchyto miarpopmy SDH STM-
1, mpennaratomyto Oonbiioe pasHooOpasue uHtepdeiicoB ot El1, E3 no Fast Ethernet u
Gigabit Ethernet u obGecneunBaromryro pacmmpennsie Gynknuu Ethernet wepes SDH ¢
advance Layer 2 switch.

ADR155C otBeuaer TpeOOBaHUSAM OIEPaTOPOB MOOUIBHON CBSI3U, BEIOMCTBEHHBIX U
TEXHOJIOTHYECKUX CeTel. DTO XOpOIIo 3apeKOMEHI0BaBIee cedsi 000opyaoBaHUE, YCTAaHOB-
neHHoe B konudectBe Ooznee yem 60,000 eguHui Bo BceM Mupe. Kak odyeHb KOMMaKTHBIMH,
ruOKMi M JIeTKU B Mcoib30BaHUU NpoaykT, ADR155C cran ocHOBO# cereit noctyna 6us-
HEC-aOOHEHTOB Y KPYMHEHIINX ONEepaTOPOB CBA3H.

ADR 155C npenna3HaueH [uisi OCTpOeHHs TpaHCHoOpTHBIX ceteit SDH ypoBHen
STM-1/4 xonbleBBIX U JIMHEHHBIX CTPYKTYp. MOXXET NPUMEHATHCS B KaueCTBE KPOCCOBOTO
KOMMYTaTopa, MojJepKuBaroliero yetsipe HanpasieHuss STM-1. OntuMusupoBaH ais CTpo-
UTEJIbCTBA BOJIOKOHHO-ONITUYECKUX CETeH CBS3M ¢ mepenaueil copmectHoro tpapuka TDM u
IP.

g nepenaun IP tpaduka MoryT ObITh MCHOJIB30BAaHBl TPU THUIIA CMEHHBIX MOAYJEH
KOMITOHEHTHBIX TOTOKOB Ethernet, a umenHo:

ADR155 4E/FEPT (Touka-Touka)

ADR155 GFP150 (8 moptoB FE— Touka-MHOroTOUYKA)

ADR155 4E/FE+1GE 4 nopra FE+ 1GE (Touka-Touka)

MaxkcuMmanbHas cymmapHas ckopocTh nepenaun Eth — no 150 M6/c
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2 MarepuanbHoe oOecrieueHue

1. CunxpoHHBIN MyIbTUIUIEKCOp BBOA-BbiBOAa SAGEM ADR-155C.

N

JlokanbHblil TepmuHai oneparopa SDH, ¢ nporpaMMoil MOHUTOpPUHT .

3. Habop BOJIOKOHHO-ONTHYECKHX COCAMHUTENBHBIX Kabesei (B JanbHEHIIeM HmaTykop-
JIOB) U TIEPEMEHHBIX, ONTUYECKUX aTTEHI0ATOPOB.

4. Wsmepurens koddduimenta ommbok (MKO-832).

5. Bartmerp moriomiaeMoi MomHocta ontruaeckuii (OM3-66).

3 IIpoBeneHue KOHTPOJIS U YIPABIICHUS

Cobpatb cxeMy B COOTBETCTBUU C pucyHkoM 11.1.

MocTonnnel A
ADR 155¢c SFGEM Nepeasus JR—— /

| — —

/ MepeEmernse i
ATTEMRIATO

5-1

VC-12

E-1

Mpuam .
MNepemeniii

ATTERHEIATOR

21

Pucynok 11.1 - Cxema noaximoueHus JMHEHHOTO 1Iei(a ¢ ONTHYECKUMH aTTEHI0ATOPaMH K
myabstuiuiekcopy SAGEM ADR 155c¢, st uMUTanum pereHepaluoHHOrO y4acTKa.

HccnenoBanue coCTOUT U3 CIEAYIOMUX MYHKTOB!

— 00paboTka aBapHHBIX COOOIIEHUH MPEAYCMOTPEHHBIX B JAHHOM O0OpPYIOBaHUHU, X
pacu@poBKa U CMBICII.

— pacueT MpOTSHKEHHOCTU PEreHEepallMOHHOTO Y4acTKa JJs JaHHOro o0OpyJoBaHUS (C
Y4€TOM THIIA ONTUYECKOI'O arperaTHoOro MOIYJs MPUMEHSEMOro B MYJbTHILIEKCOpPE
SAGEM ADR - 155C).

— OSKCIEepUMEHTaJIbHAasi UMUTALUS MIOCTETIEHHOTO YXYALICHHUS MapaMeTPOB ONTUYECKOTIO
Kabers.

— aHaJIM3 aBapUUHBIX COOOIIEHUI arperaTHOro MoJyJsl, IpU NOCTENIEHHOM YBEIMYEHUN
OUTOBBIX OIIMOOK.

— Ha OCHOBE BBILICYMOMSHYTOTO aHalM3a, MOCTPOUTHh Ipa@HUK COOTHOLIEHHS MOPOroB
o6utoBbix ommbOok (BER) n mapamerpoB ontuyeckoro 3atyxanus (nb), BHocumoro c
MIOMOIIBIO Mara3uHa MEePEeMEHHBIX aTTEHI0ATOPOB.

— cjaenaTb BBIBOJBI, MPU KAaKOM YpOBHE ONTHYECKOIO CHUTHalla MYJIbTHILIEKCOP
GuKCHUpyeT Ty WIM WHYI ITOPOTOBYIO aBapHI0, KAaKOMY YPOBHIO OITHYECKOM
MOIIHOCTH Ha BXOJI€ MPUEMHHKA OHA COOTBETCTBYET.

Jnis u3MepeHus ONTUYECKOH MOIIHOCTH ¢ momoulbio npubopa OM3-66
coOpaTh cXeMy B COOTBETCTBHH € pucyHkoMm 11.2.
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Pucynok 11.2 - 3mepeHue BeTUYMHBI ONITUYECKOM MOIIIHOCTH

Bxmtounts npubop OM3-66 natb BO3MOXKHOCTh €MY MPOTPEThCs, B TEYCHUU 3 MUH.,
oTkanOpoBathk ero. [IpousBecTn M3MepeHUE YPOBHS ONTHUYECKOW MOIIHOCTU MPH JaHHOM
aBapwii-HOM COOOIIEHUU. 3anucaTh pe3yabTaThl U3MEPEHUH B TabyMIly. YBEIUYUBATh 3aTy-
XaHus TuHelHoro nutelida no mpuxoma aBapuu LOS.

Ha ocHoBaHuM AaHHBIX CBEJACHHBIX B Ta0JHIly, TOCTPOUTH TpaduK 3aBUCUMOCTU yBE-
JMYEHHUS 3aTyXaHUs JIMHEHHOTO PEreHepaloHHOr0 y4acTka K koddduirentam ommboK co-
OTBETCTBYIOLIMX MTOPOTOBBIM 3HAUCHUSM aBapPUMHBIX COOOIICHUH.

3. Odopmuts oTUeT

OTuer HOKEH CONepKaTh:
- HANMEHOBAHKE U 1IEJTb PadOTHI;
- TEepeYeHb MPOBEPOK INPU OIPEICICHUH TEXHUYECKOTO COCTOSHUS MYJIbTHILIEKCOpa
ADRI155¢ u pe3ynbTaThl IpOBEPOK;
- 9KpaH 0TOOPaKEHHsI COCTOSIHUM;
- IEPEHIOO MaHeNb U CBETOBYIO MHAMKALMIO MynbTUIuiekcopa ADR155¢;
- rpauyecKkoe MOCTPOCHHUE 3aBUCUMOCTH KO3((UIMEHTa OIIMOO0K OT UMHUTUPYEMOIO YJUIH-
HEHMs JIMHEHHOro yJacTKa (IOCPEICTBOM YBEIMUEHHs 3aTyXaHHs ONTUYECKUMHU aTTEHI0ATo-
pamu);
- BBIBOJIBI.

4. KOHTpoJbHbBIE BOIIPOCHI:

1. IIpuHUIMIIEI MYABTUIITIEKCHPOBaHUS Ha ceTsx SDH;

2. Ha3nauenwue, cocTaB 1 o0nacTh NpuMeHeHus Mynbtuiuiekcopa ADR155c;

3. Ilog xakoif omeparMoHHON cUcTeMON paboTaeT NporpaMMHOe  OOecreueHue;
4. ITepnoIMYHOCTH MPOBEPOK TEXHUYECKOT'O COCTOSHUS MYJIbTUILIEKCOPA;

5. IlepedeHs U3MepsEMBIX TAPAMETPOB;

6. ITopsiTOK OIEHKH TEXHUYECKOTO COCTOSHUSI.

WNudopManinoHHbIe HCTOYHUKHU:

1. Topnuenko, B.B. Kpyxmanés, A./[. Mouenos, P.®. IllapapyraunoB. Ontudeckue Tene-
KOMMYHHKAIIMOHHBIE CUCTEMBI. Y 4eOHHK J1Ist BY30B - M.: ['opstuas nunus - Tenexom, 2011
2. Kpyxmanes B. B., T'opauenko B.H., A. JI. MouenoB. L{udpoBbie cuctemsl nepenayu:
YuebHoe nmocodbue. M.: ['opsuas muauMs - Temekom, 2012.
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