OEJNEPAJIBHOE I'OCYJAPCTBEHHOE BIO/UKETHOE OBPA30BATEJIBHOE
YYPEXJIEHHUE BBICHIEI'O OBPA3OBAHUA
«OPEHBYPI'CKUU I'OCYJAPCTBEHHBIU AI'PAPHBIM YHUBEPCUTET»

METOANYECKHE MATEPHAJIbBI JJIS1 OBYYAIOIIINXCA
IO OCBOEHHUIO JTUCHUITIMHbI
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1.1 Jlekmus Nel (2 gaca).
Tema: «OcHOBHBIE OTIpEaCTICHIS
1.1.1 Bonpocsl Jexkuun:
Knaccugukamnus cucrem cBsizu. [loctostHHBIE U IepekiiodaeMble BupTyanbHble KaHATbI.

1
2. Monembl. OCHOBHBIE OIIPECTICHUS

3. Cxema MojeMHOU TMHUY niepenadn. CHHXPOHHBIE U aCHHXPOHHBIE MOJIEMBI.
4

VYmpasnenue notokoMm. CrxaTre TaHHBIX

1.1.2 Kpatkoe coaep:kaHue BOIPOCOB:

Cucrembl pa3fensioTcs Ha Kiacchl MO pa3iIMYHbIM MPU3HAKaM, U B 3aBUCUMOCTH OT pelIaeMoi
3aJ1aud MOKHO BbIOMpATh pa3Hble MPU3HAKU KIIACCU(PUKALIUU:

1) mo Buay oToOpakaeMoro o0ObeKTa:

TEeXHUYECKHE; OMOJIOTHYECKNE; SKOHOMUYECKHE U T.]I.
2) 1o BUy Hay4HOTO HalpaBJIEHUS:
MaTEMATHYCCKUE, (l)I/I3I/I'-IeCKI/Ie; XUMHNYECKHE

3) AeTepMUHUPOBAHHBIE U CTOXACTUYECKUE

4) OTKPBITBIC U 3aKPHITHIC

5) abCcTpaKkTHBIE U MaTepUaTIbHBIC

Knaccudukanum Bcerma oTHOCHUTENbHBI. Tak, B IETEPMUHUPOBAHHON CHCTEME MOXXHO HAWTH
AJIEMEHTBl CTOXAaCTUYHOCTH, W, HAMPOTHB, IETEPMHUHUPOBAHHYIO CHCTEMY MOJKHO CUHTATh
YaCTHBIM CJIY4aeM CTOXACTHYECKOW (IIPH BEPOSITHOCTH PABHOM €IWHHUIIC). AHAJIOTUYHO, €CIIU
MPUHATH BO BHUMAHHE TUAJICKTUKY CYOBEKTMBHOTO U OOBEKTHBHOTO B CHCTEME, TO CTaHET
MOHSATHOW OTHOCHUTEIIBHOCTh pa3/ieJieHus CHCTEeMbl Ha aOCTpakTHbIE M OOBEKTUBHO
CYIIECTBYIOIINE: 3TO MOTYT OBITh CTAJMH PAa3BUTHS OJHOU U TOH K€ CHCTEMBI.

,Z[nHaanecmle CUCTEMBbI XapaKTCPU3YIOTCA TEM, YTO HX BBIXOJHBIC CHI'HAJIbl B ,HaHHBIfI
MOMCHT BpPCMCHH OIPCACIHAIOTCA XapaKTCPOM BXOAHBIX BO3JICHCTBUM B npouryioMm H
HaCTOHH_ICM(3aBI/ICI/IT oT Hpe):[BICTOpI/II/I). B IIPOTHUBHOM ciIydac CHCTCMBbI
Ha3bIBAalOTCTATHYECCKHUMMU.

HpI/IMepOM JUHAMHUYCCKUX CHCTEM ABJIACTCA 6I/IOJ'IOFI/I‘ICCKI/IC, O9KOHOMHNYCCKHEC, COLIMAJIBHBIC
CHUCTCMBbI; TAKNC HCKYCCTBCHHBIC CUCTCMBbI KaK IIPECAIIPUATHUC, TIOTOYHAA JINHUA U T. .

ﬂETepMHHHPOBaHHOﬁ Ha3bIBAIOT CHCTEMY, CCIIM €€ IMOBCACHUC MOXKHO a0COJIFOTHO TOYHO
NMpEeABUACTD. CI/ICTeMa, COCTOSHHUA KOTOpOfI 3aBHUCUT HC TOJIBKO OT KOHTPOJIMPYCMBIX, HO U OT
HEKOHTPOJNPYCMBIX BO3JCUCTBUM WM €CIIM B HEM caMOW HaXOOUTCS MCTOYHHK CHy‘i&fIHOCTH,
HOCHUT Ha3BaHUECTOXACTHYECKOI. HpI/IBe)IeM OpuMEp CTOXAaCTUYCCKUX CUCTEM, 3TO— 3aBOJbI,
A3pOIIOPTHI, CETU U CUCTCMBIL QBM, Maras3uHbIl, IIPEANIPUATUA OBITOBOTO O6CJ'Iy>KI/IBaHI/I$I nT.I.



Pasnuuaror cucremsl JIHHeHHBbIE MHEJINHeHbIe. 11 JMHEHHBIX CUCTEM pEaKUus Ha CyMMY
IBYX UAM OoJiee pa3iWYHBIX BO3JCWCTBUN SKBHUBAJCHTHA CYMME pEaKUMH Ha Kaxaoe
BO3MYIIEHUE B OTACIBHOCTH, Il HEJIMHEUHBIX— 3TO YCIIOBUE HE BBIIOJIHACTCA.

Ecau napamMeTpbl CUCTEM HU3MCHAKOTCA BO BPEMCHHU, TO OHaA HaSLIBaCTCSIHGCTaHHOHapHOﬁ,
IIPOTUBOIIOJIOKHBIM ITOHATHEM ABJIACTCA HOH?ITI/ICCTaIIHOHapHOﬁ CHUCTCMBI.

HpMMep HECTAllMOHAPHBIX CUCTEM — O3TO CHUCTCMBbI, I'IC IPOLCCCHI, HAIPUMCP, CTAPCHUA
SABJISIIOTCA HAa JAHHOM HHTCPBAJIC BPECMCHHU CYIICCTBCHHBIMMU.

Ecnu BXOI ¥ BBIXOJ CUCTEMBI U3MEPSAETCSA WM U3MEHSAETCS BO BPEMEHHU AUCKPETHO, Yepe3 miar
At, TO cucrema Ha3bIBaCTCAAUCKPETHOH. I[IpOTHBOMONOXKHBIM TMOHATHUEM  SBISETCA
MOHATHEHeNpepbIBHOM cucteMbl. Hampumep: OBM, s1ekTpoHHBIE 4achl, 3JE€KTPOCUETUUK—
JMCKPETHBIE CUCTEMBI; [IECOYHbIE YaChl, COJIHEYHbIE Yachl, HarpeBaTelbHbIE TPUOOPHI U T.JA. —
HEIIPEPBIBHBIE CUCTEMBI.
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Prrc. 1. KnaccdpIkaima cHCTEM MO X cBOIicTBaM

(CTpenKn yKashIBalOT BOZMOKHBII HAGOP CBOIICTR CIICTEMBI)

TToustiie orkpeIToii cucremsl epen JI. don Bepramandgu. OCHOBHEIE OTIMHTE/ILHEIS

YepTEl OTKPBITEIX CHCTEM - CHOCOOHOCTE OOMEHHBATBCA €O cpedoil Maccoii. sHeprmeili n
20207 T — S
Bl O T W & ko | ooy, | 3 HRTC nerarm B 6. Knacairwcauna G el T 1

Puc.1. Knaccudukamus cucreM 1Mo ux CBOMCTBaM.
(Ctpenku yka3bpIBalOT BO3MOKHBIM HA0Op CBOMCTB CUCTEMBI).

[Tonsatue oTkpwITOi cucTtembl BBell JI. ¢on bepramandu. OCHOBHBIC OTIUYUTEIIBHBIC YEPThI
OTKPBITBIX CUCTEM- CIIOCOOHOCTH OOMEHUBATHCA CO CPEION Maccoil, sHepruer u nHbopMaIuei.
B ornuume oT HUX 3aKphIThie HWIM3aMKHYTbIE CHCTEMBI IIperoaraloTcs(pazymeercs, ¢
TOYHOCTBIO JI0 TMPHUHITOW UYYBCTBUTEIHHOCTH MOJENM) TMOJHOCTHIO JIUIICHHBIMU ATOU
CHOCOOHOCTH, T. €. U30JMPOBAHHBIMU OT CPEJIBL.

Omna  u3 Hauboiee MOJHBIX U UHTEPECHBIX  KJIaccU(UKAIMI M0  yPOBHAM
caoxHocTH nipeioxkena K.boynaunrom. Beigenennsie B Hell ypoBHU NpHUBEAEHBI B Ta0u. 1.1.

B xnaccudukanun K.boymannara kaxaplii MoCieayomuil KIace BKIOYaeT B ce0s peablIyIuH,
XapaKTepu3yeTcss OOJBIINM MPOSIBICHUEM CBOMCTB OTKPBITOCTH U CTOXACTUYHOCTH TIOBEJICHUS,
O0onee  SAPKO  BBIPAKEHHBIMH  MPOSIBICHUSMH  3aKOHOMEPHOCTEH  HMEpapXHUYHOCTH |
HUCTOPUYHOCTH(paccCMaTpUBaeMbIX HKXKE), XOTS 3TO HE BCerja OTMEuaeTcs, a Takxke Oosee
CJIOKHBIMHU ""MeXaHn3MaMu" (PyHKIIMOHUPOBAHUS U PAa3BUTHS.



BriepBble pazaeneHie CUCTEM MO CTeNeHH OPraHUu30BAHHOCTH 10 aHAJIOTUH ¢ Kaccu(uKauen
I'.Caiimona u A.Hpro3/mu1a(Xopomo CTpyKTYpU30BaHHbIE, IIJIOXO CTPYKTYpU3OBaHHbIE U
HECTPYKTYpPU30BaHHBIC CHCTEMbI) ObUIO mpemoxkeHo B.B.HaammoBbIM, KOTOpBINA BBIICINT
KJIACCXOPOILLO OPraHU30BAHHBIX U KJIACCIIOX0 OPraHU30BAHHBIX HIUAN(PY3HBIX cHCTEM,

Ilo3gHee x 3THM JABYM Ki1acCaM ObLI I[O6aBJIeH CIIC KIIacC CAaMOOPraHU3yHOIHUXCA CHUCTEM,
KOTOpBIfI BKJIIO4YacT paccMaTpruBacMbIC HHOraa B JIUTCPATypeC pasaciabHO
KJIaCCI)IcaMOPeFYJIprlOIIIHXCﬂ,CaM006y‘laIOIIII/IXCH, CaMOHACTPAUBAKIIUXCHA U T.II. CHCTEM.,

Tabumuna 1.1
THD cHCTEME VpoBeHE CIIOEHOCTH TIpEMeprl
Hesmerie cHeTeMel| (CTaTHTecKHe CTPYVETYPEL (OCTOBEL) K pHCTATIE

IIpocTrie THEANMEYGECEHE CTPYVETYPEl | YacoBoH MeXaHHIM
IATAHEENM 23K0HOM DOBEIEHHA
TepuocTat
KuOepHeTHISCEKHS CHCTEME] C
VIIPABTAEMEDMHE [THEIAMHE 00paTHOH
CEA3H

EneTrH, roMeocTar
CfTEpEITEIE CHCTEMEL C

CAMOCONPAHTEMOH CTPYETVPOH
(IepBat CTYIEHEE, HA KOTOpOH
BOZMOXHO PA3IeTeHAE HA BHEOE H
HEHHEOE)

A HBEIe OPTAHE3MEL C HH3KOH
CIOCODHOCTBEO BOCTIPHHHMATE
HHQOPMAITHED

PacTenma

A HBEIe OpraHEIMEL C GOTee Pa3EHTOH
CIOCODHOCTBEO BOCTIPHHHMATE
HH}OPMAITHI, HO He 00MIaJaromHe -
bop ' o A HBOTHEIE
CaMOCO3IHAHHEM

EHEBRIE CHCTEMED

CHCTEMEL XapaKTepHIVIOIHECH
CAMOCO3HAHHEM, MEIIUTCHHEM H
HeTPHEHATBHEIM IOBSTEHHEM

CoODHATEHEIE CHCTEME

TP:EHCII[EH,I[E'HTHLIE CHCTEMEI HITH
CHCTEMEL, JTEEAITHE B HACTOAITHE

ConHansHER
MOMEHT BHE HAMETO MO3HAHMA

OPraHHzaAMHE

BrigeneHHble KIacChl MMPAKTUYCCKU MOKHO pPACCMATPUBATHL KaK IHOAXOAbI K 0T06pa)KeHI/IIO
00bCKTa HIIH pemaeMoﬁ 3alayv, KOTOPbIC MOTYT BLI6I/IpaTBC$I B 3aBUCHMMOCTH OT CTaJIuH
MMO3HAHUS 00BEKTa U BO3MOXKHOCTH NOJIYYCHUSA I/IH(bOpMaI_[I/II/I O HEM. KpaTKO OXapaKTepUu3yecm
OTH KJIaCCBhI.

1. Hpe,Z[CTaBJ'ICHI/IC 00BbCKTa HIIH nmponuecca IPUHATHA  PCHICHHA B BHUACXOPOIIO
opraﬂmonam{oﬁ CHCTEMbI BOBMOXXHO B TE€X ClIydadX, KOTraa HCCICA0OBATCIIO YOACTCA
ONpCACIINTL BCC DJICMCHTBI CUCTCMbBI U UX B3aMMOCBA3H MCKIAY coboii u ¢ OcIsIMHU CUCTCMBI B

BHAC ,[[CTCpMI/IHI/IpoBaHHBIX(aHaHI/ITI/I‘-IeCKI/IX, Tpa(pI/ILIeCKI/IX) 3aBHCHUMOCTEH.
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Ha MNpeACTaBJICHUN 3THUM KJIACCOM CHUCTEM OCHOBAHBI OOJIBILIMHCTBO MOI[GJIGfI CI)I/BI/I‘-IGCKI/IX
IMpOUECCCOB U TCXHUUCCKUX CUCTCM.

2. Ilpu npencraBieHny 00bEKTa B BUJCIVIOX0 OPraHM30BaHHON winang@y3Hoi cucremMbl HE
CTaBUTCA 3a7a4a OIPEIEIUTh BCE YUUTHIBAEMbIE KOMIIOHEHTHI U X CBSA3U C LEJISIMU CUCTEMBI.

Cucrema xapakTepu3yeTcs HEKOTOPbIM HabOpoM MakponapaMeTpoB U 3aKOHOMEPHOCTSIMH,
KOTOpBIE BBIABIISIIOTCS HAa OCHOBE MCCIEIOBaHMsA HE BCero OOBEKTAa MM Kilacca SIBICHUH, a
IyTeM  H3y4YeHHUS  ONPENENIEHHON C  IOMOIIbI0  HEKOTOPBIX IPaBHWJI  JOCTATOYHO
IIPE/ICTaBUTEILHONM BBHIOOPKM KOMIIOHEHTOB, XapaKTEPHU3YIOLIUX HCCIEIYyEeMbIi OOBEKT WU
nponecc. Ha ocHoBe Takoro, BbIOOPOYHOTO, UCCIEIOBAHMS IOIY4alOT XapaKTEPUCTUKU WU
3aKOHOMEPHOCTH(CTaTUCTUYECKUE, DSKOHOMHYECKHE U T. II.), M PacHpoCTPaHAIOT 3TU
3aKOHOMEPHOCTH Ha MOBEICHUE CUCTEMBI B LIEJIOM.

3. OroOpaxkeHne OOBEKTOB B BHUACCAMOOPTaHM3YIOUIMXCH CHCTEM TO3BOJISIET HCCIIEI0BATH
HauMEHee M3y4eHHBbIC OOBEKTHI M TPOIECCH C OOJBIION HEOTPEISIICHHOCThI0 HAa HAYAIIBHOM
JTare MOCTaHOBKH 33auu.

Knacccamoopranmsyomuxcs HWJMpa3BHBalOLIMXCs CHCTEeM XapaKTepU3yeTcs paaoM
MIPU3HAKOB, 0COOEHHOCTEN, MPUOIMIKAIOIINX UX K PEAIbHBIM Pa3BUBAIOIINMCS 0ObEKTaM.

*  HECTAIlMOHAPHOCTh  (M3MEHYMBOCTb, HECTAOMJIBHOCTb) OTIENBHBIX MapaMeTpoB U
CTOXaCTHUYHOCTb ITOBEJCHMUS;

® YHUKAJIBHOCTE W HCEINPEACKA3YEMOCTh IIOBCIACHUA CHUCTEMBI B KOHKPCTHBIX YCIOBUAX
(6maromapsi HAIMYWIO aKTUBHBIX AJIEMEHTOB y CHCTEMBI KaK ObI TIpOsBiIsieTcs'cBoO0 2 BOIH'"),
HO B TO € BpeMs HaJIUYME TMPEICIbHbIE BO3MOYKHOCTEH, OMPEACTSIEMbIX HMEIOIIHMHUCS
pecypcamMu(2IeMEHTaMH, X CBOMCTBAMH) M XapaKTEPHBIMU JUIS ONPENEICHHOTO THIIA CHCTEM
CTPYKTYPHBIMH CBSI3SIMH;

* CIOCOOHOCTH aITaTUPOBATHCS K M3MEHSIOMIMMCS YCIOBUSIM CPEbl U IoMeXxaM (MpHYeM Kak K
BHEIIHUM, TaK U K BHYTPEHHHM), YTO, Ka3aJOCh Obl, SIBJISIETCS BEChMa IOJIE3HBIM CBOMCTBOM,
OJIHAKO AJaNTUBHOCTh MOKET MPOSBIATHCS HE TOJBKO MO OTHOLICHHIO K MOMEXaM, HO M IO
OTHOIICHUIO K YIPABJISIOUIUM BO3JCHCTBUAM, YTO BECbMa 3aTPYAHSET YIIPaBICHUE CUCTEMOII;

* CIIOCOOHOCTb HPOTUBOCTOSITH SHTPONMHHBIM (paspyllarollUM CUCTEMY) TEHACHLUM,
00yCJIOBJICHHAs HAJMYMEM AKTUBHBIX 3JIEMEHTOB, CTUMYJIUPYIOIIMX OOMEH MaTepHallbHBIMHU,
SHEPreTUYeCKUMU U  HH(POMALMOHHBIMU TPOJAYKTAaMH CO CpPEeloM M  NPOSBIISIOLINX
coOCTBeHHbIC"MHULIMATUBBI", Onarojapst 4YeMy B TaKuX CHCTeMax HE BBINOJIHIETCS
3aKOHOMEPHOCTb BO3pAaCTaHMs HHTPOINUH(AHAIOTHYHAs BTOPOMY 3aKOHY TEpMOJMHAMMKH,
JEUCTBYIOLIIEMY B 3aKpBITBIX CHCTEMaX, TaK Ha3bIBa€MOMY'BTOPOMY Haudaly") U jJaxe
HaOJII0/1at0TCS. HEOHTPOIMIHHBIE TeHICHIIUH, T.€. COOCTBEHHO CaMOOPraHU3alysl, pPa3BUTHUE;

* CII0COOHOCTH BBIpa6aTBIBaTB BAPpHUAHTBI TOBCEACHUA U HU3BMCHATH CBOIO CTPYKTYPY (HpI/I
HeO6XOI[I/IMOCTI/I), COXpaHAid MMPpU 3TOM LECJIOCTHOCTL U OCHOBHBIC CBOﬁCTBa;

* CIIOCOOHOCTb U CTpEMJIEHMEM K 11eJIe00pa30BaHUIO: B OTJIMYME OT 3aKPBITHIX(TEXHUYECKUX)
CHCTEM, KOTOPBIM MLEJIM 3aJal0TCs M3BHE, B CHCTEMaxX C AaKTHBHBIMU 3JIEMEHTaMU IIeJu
(bopMUpYIOTCS BHYTPU CUCTEMBI(BIEPBBIE 3Ta OCOOCHHOCTh MTPUMEHHUTEIBHO K SKOHOMUYECKUM
cucremaMm Oblia chopmynuponana FO.M.Uepnskom[13]);



* HEOJHO3HAYHOCTb HCIOJIb30BaHUsA NOHATHH (Hampumep, "memnp" - "cpenctBo", "cucrema' -
"moxcucreMa U T. 1.); 3Ta 0COOEHHOCTH MPOSBISETCA MPpHU GOPMUPOBAHUU CTPYKTYP L eJIeH, Tpu
pa3paboTKe MPOEKTOB  CIOXHBIX  AaBTOMATU3MPOBAaHHBIX  KOMIUJIEKCOB, KOTJa  JIMIIA,
(dopmupyroLe CTPYKTYpy CHCTEMbI, Ha3BaB KaKylO-TO €€ 4YacThb HOJICHCTEMOH, depe3
HEKOTOpPOE BpEMsi HAYMHAIOT TOBOPUTH O HEH, KaK O CHCTeMe, He J0OaBJisAs MPHUCTAaBKHU'moA",
WIM TOJUENN HAUYMHAIOT HA3bIBAaTh CPEJICTBAMHU JOCTHKEHUS BBILIECTOSIINX II€JIeH, YTO 4acTo
BBI3BIBAET 3aTSHKHBIE IUCKYCCHUH, JIETKO pa3pellnMble ¢ IOMOIIIbIO cBOMcTBa" ByuKoro Snyca".

JInst CBA3M YJOAJICHHBIX KOMIIBIOTEPOB JpYr C JPYyroMm, 4Yalle BCEro B HAcCTOsALIEEe BpeMs
UCHOJIb3YIOTCS  Tene(oHHble JHMHUU. llepcoHalbHBI KOMIBIOTEP SBJISETCS LU(PPOBBIM
yCTpOMCTBOM, a Tene(OHHAs CeTh MPEICTaBIsICT COOOM aHAIOTOBOE YCTPOWCTBO IUIS Iepeaadn
YeJI0BEYECKOTr0 Tos10ca. 31ech 3BYKU MPeoOpa3yroTCsl B aHAJIOIOBbIN CUrHAJI, T.€. HENPEPhIBHBIN
anekrpudeckuil Tok. Ilpu mepenaue B TeneoHHYIO JUHUIO MOJEM Ipeodpasyer LudpoBble
JaHHbIE B AaHAJOTOBBIM CUTHAN. OTOT Hpolecc NOJyuyusd Ha3BaHue — Moxaymsiuus. Ha
MPUHUMAIOIIEM KOHIE Tene(OHHONW JMHMM CBS3M MOJEM [eJIaeT MPOTUBOIOJIOXKHOE: OH
peoOpa3yeT aHaJOTOBbIE CUTHAIBI 00paTHO B IU(POBBIE KO

OCHOBHBIE KOMIIOHEHTEI COBPEMEHHOT'O MOJEMa.:

1) pazbem Ju1s MOJKITIOUYEHHS K MAaTEPUHCKOM Ij1aTe

2) 2NIEKTPOHHBIE AJIEMEHTHI, 00ECTICUNBAIONNE MOIYJISITUI0 M JEMOYJSIIIUI0 CUTHAJIOB,
C)KaTHE M PACIaKOBKY JIaHHBIX, a TAK)KE KOHTPOJIb M UCTIPABJICHUE OIITMOO0K

3) TMHAMHK

4) Habop nepexirovarenel Jyisi HACTPOUKH MOJIeMa
5) pa3zbeM JyIsi MOJIKITIIOUEHHUS K TeIePOHHON TMHUN
6) pazbeM JUTs MOIKITF0YEHUS TeJIeOHHOTO armapara.

7) 610k numanus (015 6Heuwne20 mooema)

Bce Tumbel MozieMOB, HCHOJIb3yeMbIE B MEPCOHATIBHBIX KOMIBIOTEPAX, AESATCS Ha JIBE
TPYIIbI: BHYTPeHHHe M BHeIIHWe. BHyTpeHHMII MojaeM mpezacTaBisieT coOoi
CTaHJIApPTHYIO IUIaTy, YCTAHABIMBAEMYIO B OJIMH U3 CIOTOB PACIIMPEHUS HA MAaTEPUHCKON
miare KomibloTepa. Bo BHemrHeM Mojeme 9Ta JKe IUlaTa 3akiioyeHa B KOpIyC U
MOJAKIIIOUAETCS K KOMIIBIOTEPY C MOMOIIbI0 HHTepdeiicHoro kadens uyepe3 OAWH U3
pa3beMOB MOCIEA0BATEIbHBIX MMOPTOB Ha 3aJHEH CTEHKE KOpPIyca CHCTEMHOTO OJoKa.
JIOTIONMHUTENBHO BHEMIHMA MOJIEM HMEET CHeUUajbHbli BHEIIHUWA ajantep s
MOJKJIIOYEHHUsI K UCTOYHHUKY dJeKTponuTanus. Ha nepennei maHenu Kopiiyca BHEUIHETO
MoJeMa HMeeTcsl Ha0op HWHAMKATOPOB, TMO3BOJISIONIUX BHU3YalbHO KOHTPOJIUPOBATH
paboty monema. DYyHKIIMOHATBFHO MOJEIH OJHOTO M TOTO K€ THIA BO BHEUIHEH M
BHYTPEHHEM UCIIOJTHEHUH HE OTIUYAIOTCS .

OnHOM M3 OCHOBHBIX XapaKTEePUCTHK MOJeMAa SBISIETCS CKOPOCTH Nepeaadyu JaHHbIX.
Enununeil m3MepeHus MaHHOTO IMapaMmeTpa sBISETCS KOJIUYEeCTBO OUT B CEKYHIY.
CoBpemeHHbIE MoOJeNH ObOecrednBaloT CKOpocTh mepemadn 28800 wiu 33600 Out B
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CeKyHAy. [Ipyroil xapakTepucTUKON MOJIEMA SBIISETCS BO3MOKHOCTD UCIIOJIb30BAHUS €TI0
U1 epeayd W npuema ¢axcoB. Takoil THN Mojema MOJMy4ds HazBaHue — (akc-
MoJeM. B HacTosiee BpeMs IPaKTUYECKU BCE COBPEMEHHBIE MOJIEIN MOJEMOB BEIYIIUX
(bupM o IepKUBAIOT (PaKCUMUIIBHYIO CBSI3b.

OcHoBHEIE CTaHAAapThI IIepeaadyun, CoKaTHuia I/IHd)ODMaHI/II/I 1 KOPPEKIIMHU omunbok

Ilepenaua nudopmamu

Bell 103 u Bell 212A (pa3pabotan xomnanueii Bell System & AT&T). Ckopocts 300 u
1200 out/c. Bell 103 wucnons3oBan uactotHyto Mmonymsuuto FSK. Bell 212A —
maddepennnanbras pazosast moayssust DFSK

B 1964 romy xpynHeillne NpOU3BOAUTENN MOJEMOB JOBEPWIM YCTaHOBJICHHE
CTaHJapTOB COOTBETCTBYIOIIEH OpraHu3anuu CCITT (MexTyHapO JHBIN
KOHCYJbTaTUBHBIM KOMUTET 10 Tenerpadguu u teneponun). Celluac 3Ta opraHusanus
nMenyercs MexayHapoaHbIi coro3 3nekTpocsszu (ITU)

Crangaptel V21 u V22 — ananorngssl Bell 103 u Bell 212A, HO pacnpocTpaHeHBI 3a
npenenamu CIIA u Kanazgs

Cranmapt V22bis — obGecreunBan ckopocth nepemaun 2400 boa. Cran Beaymum
MEXIyHapOAHBIM CcTaHaapToB B 80-¢ rTomel. CrenuduimpoBal HCIOIH30BAHHE
KBajapaTypHoil yactoTHOoM monymsuuu (QAM). Bis & ter — O3HayaioT «BTOpO» U
(TPETHIN»

Crannapt V32 onpenensii MaKCUMallbHYIO0 CKOpocTh mepenaun 9600 bon. Pemerdaroe
KOAMPOBaHUE (uwirocmpayus KOPpeKnus omuoOok Ha JieTy. CyIIeCTBEHHO TOBBICHI
MTOMEXO03alUIIEHHOCTh MPH Tiepeaade AaHHbIX. J[o0aBiIeH MeTo 1 9X0-KOMIICHCAIIUH, YTO
MO3BOJIMJIM HMCTOJB30BaTh BCIO YAaCTOTHYIO TMOJIOCY KaHaa.Q) curHaia — Jg00aBJICHHE
OJTHOTO KOHTPOJBHOTO OnTa K 4

B 1991 roay cranmapt V32bis onpenenun ckopocts nepenaud a0 14400 box. V32bis
noJyIep>kuBaeT ckopoctu nepegaun takxke 12000, 9600, 4800, 2400 box

[losiBiieHre HECTaHIAPTHBIX MOJEMOB, HCIOJB3YIOIIUX IPOTOKOJBI pa3padoTaHHbIC
otaenbHbiMu Gupmamu: HST (dupmer US Robotics) — 16,8 K6ox; monembr (pupmbl
ZYXEL - 16,8 1 19,2 Kb6on.

[Iporoxon V32terbo mnanupoBancs Ha cMeny V32bis, ognako ITU mpunst He ObLI.
Ob6ecneunBaeT ckopoctu nepenaun 16,8 u 1962 Koon

B 1993 rony nosiBnenue cranpapta V.fast (pupma Rockwell International). CxopocTh
niepenauu 1o 28,8 Koo.

IPU COEJUHEHUH MOJEMBl CHayajla ONpPEAESIOT CHUCOK OOHMX (DYHKIMOHAIBHBIX
BO3MOJKHOCTEH, 3aTeM TeCTHPYIOT Tele(OHHYI0 JIMHHMIO, IOCJIe 4Yero HayuHaroT
YBEIMUMBATh CKOPOCTh 10 IMpenesnbHo Bo3MoxkHOIOJletom 1994 roma ITU npunsiio
cranfapT V.34, KOTOpblii OmuChIBaeT MpoTOKoJibl mepenaun o 28,8 Kooxa. Hoswriid
CTaHJApT BBEJ TAKXKE HECKOJIbKO HOBBIX METOJOB KOppeKiuu omubok. OnHM U3
HOBOBBEJICHHI 4-MEpHOE peleTdyaToe KoaupoBanue curaana. Pykonoxarue (handshake)
MO/IEMOB JIOJDKHO COOTBETCTBOBATH crienupukanuu V.8.
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ckopoctH nepegauu a0 33,6 Kooa. [Ipenen nnst cymiecTByroieid TEXHOJIOTUH TIepeaadn
u ipeoOpazoBanmsi®1996 ron — V.34+

ckopocTH nepenaun a0 64 Ko6onx (B 0JHY CTOpPOHY — Tre UCKIIOYEHO OJHO aHaJoro-
nudposoe mpeodpazoBanne)?1999 rox — V.90

CkaTre JaHHBIX U KOPPEKIIU OIIUOOK

B Teuenmm MHOTHX et craHmaptoB Ae-(akro sBisuics MNP (Microcom Network
Protocol), koTopsrii nenmics Ha 10 kmaccoB u ObLT npesioskeH pupmoit Microcom.

[lepBrie uethipe knacca (1...4) onpenensoT METOJbl MepeJayd U KOPPEKIHUHU OLIHOOK.
Knacc 4: monem cobupaer gannblie ot [IK B makeT ¥ BBIUKCIISIET KOHTPOJIBHYIO CYMMY ---
Ha HpI/ICMHOI\/JI CTOPOHC MPUHHUMACTCA IMAKET, PACCUHUTBIBACTCA KOHTPOJIbHAd CymMMa U
cpaBHUBaeTcs ¢ npumeameil. [Ipy HecoBnaneHnn oBTOpHAs repenada makera. Pasmep
nakera ot 64 1o 256 OaurT.

B nacrosmee Bpems MNP 4 mpaxtuuecku 3ameneH V42. O6paTHasi COBMECTUMOCTD C
MNP 2-4 T.e. moxet pabotaTh ¢ MogemMamMu MNP2-4.

B oGnactu cxatus cranmapt MNPS npaktudecku crman mosumum V.42bis. Taxoke
obpatHo comectuM ¢ MNP5. Cxatue B 4 paza (MNPS5 — B 2 paza)

[IpoxnagsiBaHKe 7o BceM MpaBUiiaM CTPYKTYpHUpOBaHHBIX KabenbHbIX cucteM (CKC) 11st BHOBD
CO3/1aBaEMbIX WJIM DPEOPraHU3yEeMbIX KOMIIBIOTEPHBIX ceTell — O0e3yCIOBHO, IOJIE3HOE, HO,
OJTHOBPEMEHHO, M JOPOroCTOsIlee Meponpuarue, Tpelyroliee OOJbIINX MEePBOHAYATIBHBIX
3aTpaT Ha NPOBEJCHHE KalUTaIbHBIX pabom. [lo 3TOW NpUYMHE NMPOU3BOAUTENN aNNapaTHBIX
CETEBBIX CPEACTB OCBAaMBAIOT YK€ CYLIECTBYIOLIME MM CO3JaBacMble JIMHUM Iepelayn,
OOJIBIIMHCTBO M3 KOTOPBIX HE NMpEIHa3HAuY€Hbl U3HAYAIBHO Ul COEJUHEHUS KOMIIBIOTEPOB B
cetu. Jlms paboTel Ha TakWX JIMHUSIX OOBIYHO TpeOyroTcs crnenududecKkue mooemvl. B
CPaBHEHHMH C OOBIUHBIMU TEJIEPOHHBIMU MoOdemamu T MOOembl, KaK MpaBuilo, Oosee Joporue
HE B IOCIIEIHIOI0Yepedb U3-3a OIPaHUUYEHHOI0 00beMa MX BhIIIycka. B TO ke Bpemsi OHU no-
IIPEeXHEMY CIYyXKaT JJIs IIepeHoca CIEKTpa Mepe/laBaeMblX CUTHAIOB B IOJIOCY PabOYMX YacTOT
JMHUHU NIepeiadyl, BbIJICIICHHYIO AJIs1 OpraHu3ali oOMeHa 1o CeTH.

Ilo cnoxuBIIeics TEPMHUHOJIOTUHA, pa3JIMYHbIC METOJAbI U CPCACTBA IEpcaadun I/IH(l)OpMaI_II/II/I Ha
yY4aCTKEC OT npOBaﬁz[epa, NpeaoCTaBIdromero MAOoCTyll K YCIyram rJI00aILHON CC€THU, A0
KOHCYHOI'0 IIOJB30BATCIIA, IIPHUHATO HA3bIBATb BapHMAHTAMM PCHICHUA HpO6HeMBI "nocneoneti
muau”. KadecTtBo COCAUMHCHHA HaA 3TOM YYaCTKC U €ro [JJIMHa CYHICCTBCHHBIM 06pa30M
CKa3bIBAOTCA Ha CTCIICHHU HpI/I6J'II/I)KeHI/I${ PCAJIbHO JOCTHKUMOM CKOpPOCTHU oOMeHa JJIA
KOHEYHOTO MOJIL30BaTelIs K HOMUHAIBLHOM CKOpPOCTH IJIA JTAHHOM TE€XHOJIOTHH.

Hwxke mpencraBieH KpaTkuii 0030p JMHMH Tepegadd, B  KOTOPBIX  HCIIOJIB3YeTCS
MOJIEMHas c653b, WU  TNPUBOJATCA  JOCTMIHYTbIE B  HACTOSIEE  BpeMsmexuHuueckue
Xapakmepucmukiy COOTBETCTBYIOLIHX M00eM08 (B TIEPBYIO 0uepedb — CKOPOCHb nepedauit).

OnHomnpoBOJHASL TUHUA — caMasi IPOCTask U3 BO3MOXKHBIX JIMHUI MOCIIEIOBATENbHON Nepenayn
naHHbIX (cM. puc. 17.3). HM3-3a GONBIIOrO TEPPUTOPUATBHOTO YIAJICHHs MepenaTduka OT
MPUEMHHKA B CETH (O HECKOJbKUX COTEH METPOB WM JaKe CBBIIIE KHIOMETpPA) BO3ZHUKAET
3aMeTHasl pa3HHIla MOTEHIMAJIOB MEXJIy TOYKAMM 3a3eMJICHUsl amnmaparypbl U BO3pacTaeT
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BJIMAHHUC HUYCM HC CKOMIICHCUPOBAHHBIX ITOMEX. HOBTOMY Ha IMMPAKTUKC TAKUC JIMHUU TICpCaavn
B CCTAX HC UCIIOJIB3YIOTCA.

Mepegarysy Tu fx Uperie T [Ipuenom

Puc. 17.3. OgHonpoBogHast TMHUS niepeaayu (Ipy CUMIUIEKCHOM peXXume oOMeHa JaHHBIMHU)

OOBIYHYIO TUHUIO CHJIOBOTO AeKTponuTanus Ha 220 B (anekTponpoBoOIKy) B MOCIEIHEE BpEMS
YCIICITHO HCIOJIL3YIOT JIJISi OPTaHU3alliU JIBYHANIPABICHHOW CHCTEMbI JOMAITHEH aBTOMATHKH,
CBS3BIBAIOIEH pa3iuyHble OBITOBBIE TNPUOOPHI (OCBETUTENbHBIE NPUOOPBI, CTUPAIBHYIO
MaIIIUHY, menesu3op U JIp.) U AaTUYUKH (TeMIepaTypbl, MOTpediseMon MOITHOCTH U p.). Llens
COCTOMT Kak B YIpaBJICHMM 3TUMU MpuUOOpamMH, TaK U B CHUTHAIM3ALMH OO0 onacHeix
cumyayusx (mokap, yredka raza u T.71.). "[loGouHoe" uCrosb30BaHUE SJECKTPOTPOBOIKU IS
OpraHu3aliy JOMaIIHEH JOKAJIbHOM CeTH HaIpalluBaeTcs caMo COOOM, OJTHAKO MPH ITOM HAJl0
UMETh B BUJY JTAJICKO HEHJICATbHBIC XapAaKTEPUCTHKU TaKOH JIMHWU. M3MepeHus: Ha peallbHbIX
JUHUSX SJEKTPonpoBoku B auarna3zoHe dactoT 100...150 kI, Hanbosiee mepCreKTUBHOM IS
nepeaadr JaHHbBIX, MOKa3adu CYIIeCTBEHHBIM pa3dpoc Moayns umienanca auauu (1,5...80 Om),
3aryxanus (2...40 n1b) u ypoBHs myma (10 —15 1b). OTu XapakTepuCTUKH CYIIECTBEHHO 3aBHUCST
OT KOJIMYECTBA OJTHOBPEMEHHO BKJIIOUEHHBIX OBITOBBIX MPUOOPOB.

Jns opraHuzanuy JOMallHEW JIOKAIBHOM CETH, HUCIOJB3YIOMIEH JUHUIO AJIEKTPOMPOBOIKH,
HEOOXOIUMBI crenuanbabie mModemst (POWer line modems). [TepBOHAYAILHO CKOPOCHIDL
nepeoauu MHOOPMAITUHU 10 TUHUU DJIEKTPONPOBOAKH Obla HeBbICOKOW — nmo 10 Kout/c wmm
HECKOJIbKO Ooubiie. B Takol ceTw ycTpoiicTBa OOMEHHMBAIOTCS JAHHBIMH MPUMEPHO C TaKUMHU
e CKOPOCTSIMH, KaK €Ciu Obl 3TO TMPOUCXOAWIO B CeTH MumepHem, XOTS W HAXOIATCS B
COCEJIHUX TOMEUICHUSAX. JTO HE CTOJbh BAaXKHO NPU OOMEHE IH(POBBIMH JaHHBIMH, OIHAKO
MOXET CO3/aBaTh NMPOOIEMBI TPU Tiepenade onudpoBaHHONW peurn U HM300pakeHHil (0COOCHHO
TMHaMU4ecknX). HegaBHO MOSBUIICS MPOMBINUICHHBIA CTaHAAPT Nepeaadn JaHHBIX 10 OBITOBOM
CETH CO CKOPOCTSAMH IIepeladd, XapakTepHbIMH s cereit Ethernet (o 14 Mowurt/c).
Panee oOnacms  Oeticmeusi OOBIYHON  CeTM  JIOMAllHEH  aBTOMATUKW  OTPaHUYMBAIach
paccTosiHEEeM JI0 pachpeieauTeIbHoro Tpanchopmaropa. HoBeIM cTaHAapTOM IMpenycMOTpEHA
BO3MO>KHOCTh TOJIKJIFOYCHUS JIOKAJbHOW CETH Ha OCHOBE AJICKTPOIPOBOJKUA HETIOCPEICTBEHHO
K Uumepnem (Munys TenedoHHYIO cems). B HekoTopbix cTpanax EBpornsl (I'epmanus, ABcTpus)
Takasi BO3MOXHOCTb, ITYCTh U B OTPAaHUYCHHOM MacinTale, y)Ke peain30BaHa Ha IIPAKTUKE.

JIByxnpoBoaHas TeinedOHHAs JIMHMS B Hpelenax OTAEIbHBIX 3JaHMi MpeacTaBisieT coOon
OpPOCTOM  JBYXKWJIBHBIM ~ NpoBOJ  (CUMMETpUYHBIH Kabenb), HO M 3TO YK€
IIPOrPECC 70 CPABHEHHUIO C PACCMOTPEHHOM paHee OJHOIPOBOJHOM JIMHMEH, TaK KakK OTCUET
IIPUHATOrO CUTHAJAa BEIETCS HE OT MOTEeHUuana "3eMiM', a OT BTOPOro MpoBOJa B JIMHUU. B
TaKUX JIMHUAX MPOCTO OPraHU3yeTcsl CUMIUIEKCHBIH M TOJYAYIUIEKCHBIH pexuM oOMeHa
JAHHBIMH, B TO BpeMsl KaK JYIJIEKCHBIM OOMEH BO3MOXEH TOJBKO LIEHOIO CHM)KEHUSI CKOPOCTH
nepefayu (Mpu 4YaCTOTHOM WIJIM BPEMEHHOM pasjieneHuu "mpsimoro”" u "oOpaTHOro" KaHajoB).
Ecnu ydecTp OrpaHHYEHHYIO TOJOCY MpPONYCKAaHUS aHAJOroBOoil TenedOHHOW JMHUHU, TO
BbIJIeJIeHUE B Hel "mpsiMoro"” u "oOpaTHOro" KaHalIOB ¢ PaBHBIMU CKOPOCTSIMU OOMEHa B 000MX
HanpaBJICHUSAX OKa3biBaeTcs Hed((peKTUBHbIM pemeHueM. [IpaBma wuHorma TpeOyercs
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nepenaBaTh B OJHOM W3 HampaBlieHUH CiaykeOHyr0 HH(popMaruio (CoOOIeHne O COCTOSHUU
YIOAJICHHOTO MOJeMd, ~ €ro  pexumax  paboTel W Jp.), Ui KOTOPO#l ckopocmb
nepedauuHekpuTUdHa. TOraa napauiebHbIM KaHAT MOKET ObITh OPraHHU30BaH MPAKTUYECKU 0e3
MOTEPU CKOPOCTH 710 OCHOBHOMY KaHaly.

YerbIpexnpoBoaHas Tene(OHHas JMHUS MPEOJ0JIEBAET HEJOCTATOK OOBIYHOW JBYXIIPOBOJIHOM
JIMHUM, TaK KakK MO3BOJIAET OPraHMW30BaTh NYIUIEKCHBI 0OMEH 0e3 MoTepu CKOPOCTH B 00OMX
HaITpaBJICHUAX. OIIHaKO JIMHUKW TaKOro TuUIlla HE CTOJb MMHPOKO pacClpoOCTPaHCHBI, KakK
JBYXIPOBOJHbIE (TeM Oojee B Poccun).

MHoronapHslii TeeQOHHBIN Kabenb UCTIONB3YEeTCs B MAarUCTPAIbHON YacTu Tee(hOHHOM JIMHUH
(st 6HewHux coeduHeHuul) W OTIMYACTCS OT "BHYTpeHHHX" Tene(OHHBIX JHHHNA OOJbIIei
MI0JIOCOM TNPOIYCKaHMs, KOTOopas HeoOXoauMa Ml YIUIOTHEHUS MHOJICecmed TeIe(POHHBIX
KaHaJIOB.

JIMHUY Ha OCHOBE KOAKCHAIBHOTO Ka0elsi, MpUMEHsIeMbIe B CHCTEMaX KaOeIbHOTO TEICBHICHHS
(CATV), moaoOHBI COeAUHEHHUSIM BO MHOTHX JIOKAJIbHBIX CETSIX. B ATHX JIMHUAX HCIOJIB3YEeTCS
eIle OJUH TUIl CHEHUATN3UPOBAHHBIX M00emo8, "3acayKuBIINX" COOCTBeHHOE Ha3BaHue: cable
modems. OOBIYHBIN TENCBU3UOHHBIM CHTHAN W IUGPOBBIC JaHHBIC NPHU Iepeaade 1o Kabemro
TIOJDKHBI OBITH PAa3HECEHBI 710 Pa3HBIM YaCTOTHBIM JTHama3oHaM. [103ToMy yBenn4eHne CKOPOCTH
HE TaKO€ 3aMETHOE, KaK B JIOKAIBHBIX CETSIX, MOHOIOJIHHO HCIOJB3YIONINX BHICOKOYACTOTHBIC
kabemu (100 Mout/c B cersx tumaFast Ethernetu np.). KommpomwuccHoe perienue s
JIOKAJIBHBIX CETEeW, OCHOBAHHBIX HAa CHUCTEMax KaOelbHOTO TEIIEBUICHHUS, COCTOMT B BBHIOOpE
HEpaBHBIX CKOPOCTEH MpH Tepeaade 3ampocoB OT MoJib3oBaTens B cems (mo 10 Mowut/c) u npu
noiaydeHun wuHpopMmaruu B oOpatHoM HampaieHuu (1o 40 MOwut/c). besycnmoBHo BTOpas
CKOPOCTh Ba)KHEE.

OcHOBHBIE OOJIACTH TPHUMEHEHUS M00eM08 TAHHOTO TUNa — docmyn K Mumepnem, mepenava
BHICO- M ayauo-Tpaduka, [P-remedonust (romoc u (axcer) noBUPTYaTbHBIM YaCTHBIM CETSIM
(VPN).

2.Vnpaenenue nomokom. Ilog ynpaBiieHHEM MOTOKOM IIOHHUMAeTCs COIJIaCOBaHHE
MepealoMX U MPUEMHBIX YCTPOMCTB MO OBICTPOACWUCTBHIO, T. €. PEryIHpPOBAaHUE CKOPOCTU
neperayd IMakeToB C Iepefarolieil CTOPOHbl WJIM TPAH3UTHOTO Yy3j1a KOMMYTAllMH B
COOTBETCTBUU C €MKOCThIO Oy(epa mpueMHOro ycTponcTBa.

CkopocTh mepefayd B CETH C KOMMYTAlMell MakeTOB OMIpENeNaeTcs BHYTPEHHUMU
pecypcamu CeTH, HalpuMep eMKOCTbIO 0y(hepoB, MPOMYCKHON CIIOCOOHOCTHIO KaHAJIOB, a TaKKe
oO0beMaMu JaHHBIX, OOpabaThIBa€MbIMU MpOIlECCOpaMH Y3JO0B KoMMyTalnuu. Eciau naHHbie
(makeTsl), MOCHUIAEMbIE NEpearolleil CTOPOHOM, MPEBBIIAIOT BO3MOKHOCTH IIPHEMA, TO
HEKOTOpasi 4acTh MOTOKA HE CMOXET Pa3MECTUThLCS B Oydepe MpHUeMHOT0 yCTPOCTRA.

CnenoBarenbHO, Ta YacTh MAKETOB, JJs KOTOPBIX OTCYTCTBYET IOITBEPKICHHE
MpaBWIIbHON Mepenaun, OyJeT MepechbUlaThCs BTOPUYHO. DTO BEAET K yBEIWYEHHIO 00BEMOB
0o0paboTKK i1 Tepenarolieil CTOPOHBI, K HEOOXOIUMOCTH YBEIWYECHHs] MPOIYCKHOMN
CIOCOOHOCTH TpaKTa IMepeJayd, a B UTOre— K POCTY HaKJIaJHBIX pacxoJoB. TakuM oOpazom,
Lelb YIpaBICHUsI IMOTOKOM 3aKJIIOYAeTCs B PEryIMpOBAaHUU CKOPOCTH IEpeAadd JaHHBIX
IIEpEatoUIe CTOPOHBI B COOTBETCTBUM C BO3MOKHOCTSIMH IIPUEMHOM CTOPOHBI U B NOBBILICHUH
3QPEeKTUBHOCTH HCHOJb30BAHUS pecypcoB. PaccMoTpuM psaa ciaydaeB, Korja HoOJ00HOE
yIpaBJieHUE TOTOKOM OKa3bIBACTCS HEOOXOIMMBIM, a TAKXKe MOSICHUM, 32 CUET Yero JOCTUraeTcs
3(pPEKTUBHOCTH TAKOTO YIPaBJICHUS.

Cnyyaii 1. BpIcTpOJEICTBUE KaHala CBS3M Ul NPUEMHOTO0 TEPMHUHANA MEHBIIE, YeM JUIs
MIepeIatoLIEr0
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IIpy HenpepsIBHON MEPECBUIKE ITAKETOB C TOM K€ CKOPOCTBIO, C KOTOPOM OHH IOCTYIAOT
Ha Tepelaroliee YCTPOICTBO, Ha BXOJE KaHaja CBA3M IMPUEMHOW CTOPOHBI PACTET YHCIIO
OKUIAIONINX MakeToB. [Ipu OOJIBIIOM CKOIICHUH TAaKUX MAaKETOB CpelHee BpeMs MpeObIBaHUS B
Oydepe Bo3pacraet, 3p(HEKTUBHOCTh MEpeadn CHIKACTCS, a MPOU3BOIUTEIBHOCTh 3TOW YacTH
cetu nanaet. Cie1oBaTeNbHO, IPU COOTBETCTBYIOLICH HACTPOMKE CKOPOCTH MEPeauy MaKETOB C
y4eToM eMKOCTH Oydepa NpueMHOro yCTpoiCTBa MOXKHO MOBBICUTH 3((HEKTUBHOCTD NEPEJAUH.
Cnyuaii 2. YBenuueHue Harpy3Ku B CETH

Kommyranus mnakeToB MOXET paccMaTpuBaThCs Kak o00paboTka 0e3 oxumaHus (B
MacmTabax ceTH) U Kak 00paboTka ¢ okuIaHueM (sl OTACTBHBIX YJ4acTKOB BHYTPH ceTH). B
ciiyyae 00paboTkm 0Oe3 OXUAaHUS TpH BBIOOpE OOOPYIOBAaHHS CETH OPUEHTHPYIOTCS Ha
MaKCHUMaJIbHbIE HAarpy3kd, TOT/Ia Kak Ipu oOpaboTKe ¢ OXHIAHHEM MOXXHO COKPaTHTh YacTh
obopynoBanus. Ilpu 3TOoM BO3MOXKHO criaxuBanue rpaduka. Ha puc. 2.24 mokasan mpumep
TaKOTO CIJIAKMBaHUS. B CBSI3M C yBeNTMYEHHEM BPEMEHH JOCTAaBKH MAKETOB NMPH COKPAIICHUH
9acTH O00OpyZOBaHUS HEOOXOAMMO, YTOOBI CyMMapHOE BpeMs 3aJCepPKKH JJIi CHCTEMBI
00pabOTKHK HE TPEBBINIAIIO 3aJaHHBIX TIPEJIEIIOB.
st cooOmeHnst mepeparonieid CTOPOHE O BO3MOXKHOCTSIX TPUEMHOW B HACTOSIIEE BpEMs
WCTIOJIB3YIOTCS TAKHE METO/BI, KaK

« meton WABT (wait before transmission): mepenaromias CTOpOHa MOXKET MOCHUIAThH
CHTHAQJIBI JI0 TIOJYYEHHUS OT TPHUEMHOW CTOPOHBI TpeOOBaHHS O TMPEKPalICHUH Mepeaadw;
* meronq QA (go ahead): mepemaromiasi CTOpOHa MOXET TMEPEChUIATh IMAKETHI JIMIIH IOCIE
ITOJTY4EHHUSI COOTBETCTBYIOIIEW CAaHKIMM INPUEMHOM CTOpPOHBI. B 3TOM cilydae 4MCIIO NAKETOB,
MepechbUIaeMbIX Mepearolieil CTOPOHOM 3a OAUH LUKJI, ONpeesieTcs 3apaHee J10o

1. 2 Jexuusi Ne2 (2 gaca).

Tema: «KonupoBanue nHGOpPMALIMU B CHCTEMAX CBS3H. MHOTOKaHAIBHBIC CHCTEMBI ITEpeadn
TAHHBIX)
1.2.1 Bonpochl jieKIIuM:

1. Ananorosoe u UGpPOBOE KOTUPOBAHUE

2. TpeboBanus k MeTogam IU(POBOTO KOAUPOBAHUS

1.2.2 KpaTtkoe coaep:kaHue BONPOCOB:

[Tepecbinka ganubix OT ojaHoro y3ina TKC k apyromy ocymecTBisieTcs MOCIEA0BAaTEIbLHOM
nepenaueid Bcllex OUTOB COOOIIEHHMS OT HCTOYHMKA K NYHKTY Ha3HaueHus. Dusznuecku
nH(pOpMalMOHHBIE OWUTHI TMEPENAIOTCS B BHJE AHAJIOTOBBIX WM IUGPOBBIX JIEKTPHUUECKUX
CUTHAJIOB. AHAJIOTOBBIMU HA3bIBAIOTCS CHUTHAJbBI, KOTOPHIE MOTYT HPEICTABIATH OeCUHCIECHHOE
KOJIMYECTBO 3HAYCHHWI HEKOTOPOH BENMYMHBI B TMpeAenax OrPaHWYeHHOTo Juamna3oHa.
[udpoBble (IUCKpPETHBIE) CUTHAIBI MOTYT UMETh OJHO 3HAaYeHHE WM KOHEYHBIH HabOp
3nHaueHuil. [lpu paboTe ¢ aHANOrOBHIMU CHUTHAlaMU JJsl NepeJadyd 3aKOJAWPOBAHHBIX JaHHBIX
WCIIOJIb3YEeTCSl aHAJOTOBBIA HECYIIMM CUTHAJ CHHYcouaaibHOW ¢(opmbl, a mpu pabote ¢
M (POBBIMU CUTHAJIAMU — JBYXYPOBHEBBIN JUCKPETHBIN CUTHAI. AHAJIOTOBBIE CUTHAJIBI MEHEE
YyBCTBUTEIbHBl K HCKaXEHHUIO, OOYCIOBIEHHOMY 3aTyXaHHEM B IMepelarolell cpeae, 3aro
KOJMPOBaHUE U JIEKOAUPOBAHKE TAHHBIX MPOIIE OCYIIECTBISIETCS ISl IM(PPOBBIX CUTHATIOB.

AHanoroBoe KOJUpOBaHUE MPUMEHSETCS MPH Mepenadye MUPPOBLIX TaHHBIX MO Tell]eQoHHBIM
(aHaNMOTOBBIM) JIMHUSIM CBSI3M, JOMHMHHUPYIOIIUM B PETHOHANBHBIX U robanbHbiXx TBC u
M3HAYaJIbHO OPUEHTHPOBAHHBIM Ha Mepefavy akyCTUYeCKHX cUrHajoB (peun). [lepen nmepenadeit
undpoBble JaHHBIE, TOCTymnatonme o0braHo U3 DBM, npeobpa3yroTcs B aHAIoOroByio Gopmy ¢
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MOMOIIBI0  MOIYJSTOpa-AEMOAYIIATOpa (MoJeMa), OOECIeUunBaOMIETo IU(PO-aHATOTOBBIHI
uHTEepdeiic.

Bo3MoxHBI TpH criocoba mpeoOpa3oBaHus MU(PPOBBIX JAaHHBIX B aHAJIOTOBYIO (OPMY WIH TPH
MeToAa MOAYJIAIUu [

»» Y aMIUIUTyJHAS MOJYJSALMS, KOTJa MEHSETCA TOJIbKO aMIUIMTY/la HECYIIEH CHHYCOMJAIbHBIX
Koie0aHWK B COOTBETCTBHM C TIOCJIEOBATENBHOCTHIO TEPEAaBaEMBbIX HWH(POPMAIIMOHHBIX
outoB[] K mpuMepy, NpHU TepeAade eau-. HUIBl aMIUIUTyIa KoJIeOaHWH YCTaHABIMBAETCS
00JBIION, a MpH Tepeaade Hylnst — Majol JTUOO CUTHaN Hecymiedl BooOmie oTcyTcTByeT; [
4acTOTHAs MOAYJSALHMSA, KOrJa MOoJ JEHCTBUEM MOMIYJIHPYIOUIMX CHUTHAJIOB (II€peraBaeMbIX
MH(POPMAIIMOHHBIX OUTOB) MEHSETCS TOJIBKO YacTOTa HECYIEH CHHYCOMAAIBHBIX KOJIeOanuii[| K
npuMepy, INpU Iepenadye Hyls — HU3Kas, a Ipu [epeJadye eIuHHUIbl — BbICOKas;
»»» (dazoBas MOIYJALMS, KOTJAa B COOTBETCTBUU C IOCIEIOBATEIBHOCTHIO IE€PENIaBAEMbIX
MH(OPMALMOHHBIX OUTOB M3MEHSIETCS TOJBKO (paza HeCcyllell CHHYCOUAAIbHBIX KojeOaHui !
npu nepexojie ot curHana 1 k curnany 0 wiam HaoO6opoT daza mensierca Ha 180°. Ilepenaromuit
MOJIeM TpeodpasyeT (MOAYIUPYET) CUTHAJ HECYIeH CHHYCOUIATbHBIX KoJIeOaHuH (aMILTUTYY,
4acToTy Wiau (a3y) TakuMm 00pa3oMm, 4TOObI OH MOT HECTH MOIYIUPYIOIHMN curHam, [1.0].
uugppossle gaHHble oT OBM wunu tepmunana. OOpaTHoe mnpeoOpa3zoBaHUE (JIEMOJTYJISIIHS)
OCYILIECTBIISIETCSl MPUHUMAIOLNIUM MOJEMOM. B COOTBETCTBHHM C pealu3yeMblM METOJ0M
MOAYJIALMYA PA3IUYAlOT MOJIEMBl C AaMIUIUTYJHOHM, dYacTOTHOW U (a30Boi Moayasiuei.
Haubonbiiee pacnpocTpaHeHue MOJTYYUIN YaCTOTHAS U aMIUIUTYIHAS. MOAYJISALIUU.

AHaJ0TOBBIN C1OCO0 Mepeaaur MUGPOBIX TaHHBIX 00€CTIEUNBACT ITUPOKOTIOIOCHYIO TIepeaady
MyTeM MHCIOJb30BaHUS B OJHOM KaHaje CHTHAJOB pa3IMYHbIX HECYIIUX YacToOT. ITO
obOecrieunBaeT B3aWMOJICHCTBHE OOJBIIIOTO KOJIMYECTBA aOOHEHTOB (Kakmas mapa aOOHEHTOB
paboTaet Ha CBOEH 4acToTe).

HudpoBoe komupoBaHue HUGPOBBIX JAHHBIX BBINOJHSAETCS HANPSIMYIO, IIyTeM H3MEHEHHS
YpOBHEH CUTHAJIOB, HECYIINX HH(OPMALIHIO.

K mpumepy, B ciiydae ecniu B O9BM nudpoBbie JaHHBIC TIPEACTABISIOTCS CUTHAJIAMH YPOBHEH [ |
5SB— g xoma 1 u 0,2 B — s kona 0, TO mpu nepefadye 3TUX JaHHBIX B JIMHUIO CBSA3U
YPOBHH CHUTHAJIOB TpeoOpa3yroTcsi cooTBeTCTBeHHO B +12 BuB -12 B. Takoe komupoBaHue
OCYILIECTBIISICTCS, B YACTHOCTH, C MOMOIIbIO aCHHXPOHHBIX MOCIEA0BATEIbHBIX afanTepoB RS-
232-C npu nepenaye Mu@pOBBIX JAHHBIX OT OJHOTO KOMITBIOTEpA K JAPYroMy Ha HeOOJIbIIne
(IecsATKU U COTHU METPOB) PACCTOSHUS.

Hudporoii cnocod mepenaun sBISETCS y3KOMOJOCHBIM, U(POBBIC JaHHBIE MEPENAIOTCsS B UX
€CTECTBEHHOM BUJIC Ha €MHOMN YacToTe.

Cunxponu3zanus smemenToB TKC. CuHXxpoHuU3alus — 3TO 4acTh NPOTOKOJIA CBsA3U. B mponecce
CUHXPOHM3AIMM CBS3U OOEcleynBaeTcsl CHUHXPOHHAas paboTa ammaparypbl MNpPUEMHHKA H
nepenaTyvka, TpU  KOTOPOM  MPUEMHHK  OCYIIECTBISET  BBIOOPKY  MOCTYMAIOMIKUX
nHpopMaMoHHbIX OMTOB ([.[]. 3aMep YpOBHS CUr'Haja B JIMHUM CBSA3M) CTPOrO B MOMEHTHI MX
npuxoja. CUHXpOCHUTHAJIbl HACTPaUBAIOT NMPHUEMHHUK Ha MepelaBaeMoe COOOIIEHHE ellle J0 €ro
MPUX0JIa U MOJIEP’KUBAIOT CUHXPOHU3ALIMIO TPUEMHHKA C TPUXOASAIIUMHI OUTaMU TaHHBIX.

VYuuThiBasg 3aBHCHUMOCTb OTCIIOCOOOB pelieHHs MpoOieMbl CHHXPOHMU3ALMHU PA3IUYAIOT
CUHXPOHHYIO IIepefiauy, aCHHXPOHHYIO Ilepeiady U Nepeiady ¢ aBTONOACTPOUKON.
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CuHXpoHHas Tmepenadya OTIMYACTCS HAJUYMEM JIOTIOJIHUTENFHOW JIMHUM CBA3U  (KpoMe
OCHOBHOM, 110 KOTOPOM IEpearoTCsl JaHHbIE) Ul MEepelaud CUHXPOHU3UPYIOIIMX HUMIIYJIbCOB
(CH) crabunpHOl yactoThl. Kaxknerii CU moacrpanBaeT nmpueMHHUK. Bbinaua OMTOB TaHHBIX B
JMHHIO CBS3H Iepe-

JaTYAKOM M BHIOOpKAa HMH(MOPMAIIMOHHBIX CHUTHAJIOB MPUEMHHKOM IPOU3BOJSATCS B MOMEHTHI
nosieieHus C. B cuHXpOHHOH mepenaye CUMHXPOHHU3ALMS OCYILECTBISETCSI BECbMa HAJEKHO,
OJIHAKO 3TO JOCTHUraeTCs JOPOTOM LIEHOM — KpalHE BaXXHO CTHIO JOIOJHUTEIBHOW JIMHUU
CBS3U.

AcuHXpoHHasi meperaya He TpeOyeT MONOJHUTENbHOW JMHUM cBs3U. llepenada nmaHHBIX
OCYIIECTBIISICTCS HEOONBIIMMHU  ONOoKamMHu  (PUKCHpOBaHHOW JUIMHBI (0OBIYHO Oaiftamn).
CuHXpoHHU3allMs NPUEMHUKA JTOCTHTaeTcsl TeM, YTO Iepes KaKIbIM IepelaBaeMbiM OalToM
MOCHUTAETCS JOTIOTHUTENIBHBIM OUT — CTApTOUT, a Mocye nepegaHHoro 0aiTa — erie oJauH J0-
MOJIHUTENNbHBI OUT — CTONOUT. BakHO 3aMeTHTb, YTO Ui CUHXPOHM3ALMM HCIIOJIb3YETCs
cTapT-ouT. Takoil crmoco® CUHXPOHM3AIMM MOXKET HCIOJIb30BaThCsl TOJNBKO B CHCTEMax C
HU3KUMU CKOPOCTSIMU NIE€pelaul JaHHBIX.

[lepenaua ¢ aBTOMOJACTPOWKOM, Takke He TpeOyromas IOMOJHUTENbHONW JIMHUU CBS3H,
IIPUMEHSETCSI B COBPEMEHHBIX  BBICOKOCKOPOCTHBIX CHCTEMAax IMEepeladd  JaHHBIX.
CuHXpOHHM3AIMSI TIOCTUTAETCS 3a CUET MCIOJIb30BaHMs caMOCHHXpoHH3upyomux koaoB (CK).
KonmupoBanue mnepenaBaeMbix maHHbIX ¢ momormibio CK cocrouTr mo cytw B TOM, 4YTOOBI
o0ecneunTh peryspHble U 4acThle U3MEHEHHUS (IIepexo/ibl) YpOBHEN curHaia B kaHaie. Kaxapiii
Mepexo/l YPOBHS CHUTHAJa OT BBICOKOTO K HHU3KOMY WJIM HAoO0OpOT UCHOJb3yeTcs s
MoACTpONKH npuemMHuKa. Jlyumumu cuurtatorca Ttakue CK, KoTopble 00ecrneyuBaroT Mepexol
YPOBHSI CUTHajla HE MEHEe OJHOr0 pa3a B TEUCHHWE MHTEpBaJla BPEMEHH, KpaliHE Ba)XXHO IO Ha
MpHeM OJHOTO MH(OpPMAIMOHHOrO OuTa. Yem yaile nepexoabl YpOBHS CUTHANa, TEM HaJIeKHEe
OCYILIECTBJISICTCSI CUHXPOHM3AIMsI NPUEMHUKA WM YBEpPEHHEE MPOU3BOAUTCS HWIACHTU(DUKAIIIS
MPUHUMAEMbIX OUTOB JTaHHBIX.

Haunbonee pacripocTpaHeHHBIMHU SIBJISIFOTCS CIISAYIOIINE CAaMOCHHXPOHU3HpYIoIIHe Kopll | NRZ-
Ko (koa Oe3 Bo3BpaiieHus K Hym0), RZ-kox (ko ¢ Bo3BpalieHueM K HYJ0), .MaHYECTEPCKUI
KOJI, OUTIOJISIPHBIN KOJT ¢ MMOOYepeIHON HHBepcuel ypoBHs (k mpumepy, koaq AMI). Ha puc. 13.1
MpeACTaBICHBI cxeMbl KoaupoBaHus coodmenus 0101100 ¢ momonrsto 3tux CK,

Jj1g XxapakTepUCTUKH U cpaBHUTENBbHOM olleHku CK Hucmonb3yroTes cielyromue noka3aresnu [
»»» YpOBEHb (KaueCTBO) CHHXPOHU3AIIHH;

»»>»  HAJGKHOCTH  (YBEPEHHOCTb) pAaclO3HABaHUsS ¥  BBIICI[JCHUS  TPUHHUMAEMBIX
MH(POPMAITMOHHBIX OMTOB;

> Tpe6yeMa$1 CKOPOCTb UBMCHCHHS YPOBHS CUI'HAJla B JIMHUU CBSA3U IPHU UCIIOJIb30BAHUU CK, B
CJIydac €CJIM IIPOITyCKHAad CIIOCOOHOCTH JIMHUH 3aJdaHa,

»»» CIIOKHOCTb (U, CIIEI0BATENILHO, CTOUMOCTB) 000pynoBaHus, peanusytomiero CK.

NRZ-kon otnuyaercs MpOCTOTON KOJMPOBAHUS M HU3KOH CTOMMOCTBIO MPHU €r0 peaau3alliu.
[Ipu »TOM Tpu mepenade cepuil OJHOMMEHHBIX OMTOB (€AMHMII WM HYJEW) YPOBEHb CHUTHAla
OCTaeTCsi HEU3MEHHBIM JUIS KaXKJIOM CepuM, 4YTO CYIIECTBEHHO CHWXXKAeT KayecTBO
CUHXPOHM3AIIMM W HAJIeKHOCTh PACMO3HABAaHUS MPUHUMAEMBIX OHUTOB (MOXET MPOU30NTH

paccoriracoBanue TaﬁMepa MPpUEMHHUKA 10 OTHOHICHUIO K IMOCTYIIAIOIIEMY CUTHATTY
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2. IIpn nudppoBOM KOJUPOBAHUN TUCKPETHOW MH(GOPMAIMH MPUMEHSIOT MOTCHIUAIBHBIC 1
UMITYJIbCHBIE KOBI.

Hudposoe koaupoBanue

[Tpu uconp30BaHUM PSIMOYTOJIBHBIX UMITYJILCOB IS TIEPEIauu JUCKPETHON nH(pOpMaIun
HEO0OXO0IMMO BBIOPATh TAKOW CIOCOO KOJMPOBAHUS, KOTOPBIH OJHOBPEMEHHO JTOCTUTAIT OBbI
HECKOJILKHUX LIEJIEN:

“MMENl TpH OJHOW W TOM >XK€ OUTOBOM CKOPOCTHM HAWMEHBIIYIO IIHUPUHY CHEKTpa
PEe3yIbTUPYIOIIETO CUTHAIIA;

- o0ecreurBall CHHXPOHU3AINIO MKy IEpeJaTUNKOM U IPUEMHUKOM;
- 00J1a/1a)T ClTOCOOHOCTHIO PacTlio3HaBaTh OIIMOKH;
- 00aan HU3KOM CTOMMOCTBIO PeaTH3allny.

bornee y3kuii CieKTp CUTHAJIOB MO3BOJISIET HA OJHOW M TOM e JUHHUU (C OJTHOM W TOM ke
MOJIOCOM MpoIycKaHMs) 1oOMBaThcsa Oojiee BBICOKOM CKOpOCTH mepenadu JaHHbIX. Kpome
TOT0, YacTO K CIEKTPY CHTHaja MpebsBisercs TpeOOBaHUE OTCYTCTBUS IMOCTOSHHOM
COCTaBJISOIIEH, TO €CTh HAJTMYUSI TOCTOSIHHOTO TOKA MEX/1y NepeAaTYNKOM U MPUEMHUKOM.
B uacTHOoCcTH, mpHMEHEHHE pa3IMYHBIX TPaHCHOPMATOPHBIX CXEM TajJbBaHUYECKOM
Pa3BI3KUIIPENSATCTBYET MPOXOKACHUIO TOCTOSHHOTO TOKA.

CI/IHXpOHI/ISaHI/Iﬂ nepeaaTunkKka U NpUEeMHHUKA HYXHa I TOro, qTOOBI MMPUEMHHUK TOYHO
3HaJ, B KaKO MOMEHT BpPEMEHH HEOOXOJMMO CYHTHIBATH HOBYIO WH(POPMAIHIO C JTUHHUH
CBsI3U. DTa MpoOiieMa B CETSAX pEeHIaeTcsl CIOXKHEe, YeM NpHu OOMEHE ITaHHBIMHA MEXIY
OJM3KO PACMOJIOKCHHBIMH YCTPOHCTBAMH, HAIIPUMEP MEXTY OJJOKAMH BHYTPH KOMITBIOTEPA
WIH K€ MEXIYy KOMIBIOTEpOM M TNpUHTEpOoM. Ha HEOOIbIINX pacCTOSHHIX XOPOIIO
paboTaet cxema, OCHOBaHHasl Ha OTACIBPHON TaKTUPYIOIIECH JIMHUK CBsA3U (puc. 41), Tak 4TO
nHpOpMAIHs CHUMACTCS C JIMHUU JaHHBIX TOJHKO B MOMEHT IIPUX0/Ia TAKTOBOTO UMITYJIbCA.
B ceTsx wuCMoOnb30BaHWUE S3TOW CXEMBI BBI3BIBACT TPYJHOCTH H3-32 HEOJIHOPOJIHOCTH
XapaKTepUCTUK IMPOBOJAHUKOB B KabOemsx. Ha OOJbIIUX pPacCTOSHUSAX HEPAaBHOMEPHOCTH
CKOpPOCTH PAcIpOCTPAHEHHs CUTHATa MOYKET MPUBECTH K TOMY, YTO TaKTOBBIH HMITYIIBC
MPHUIET HACTOJBKO IMO3KE WM PaHbIIC COOTBETCTBYIOIIECIO CUTHAJAa JTAHHBIX, YTO OUT
JAHHBIX OyJeT MPOIYIICH WM CYUTaH MOBTOPHO. J[pyroi mprUYMHOM, MO KOTOPOH B CETAX
OTKa3bIBAIOTCSI OT KCIIOJIb30BAHMS TaKTUPYIOIIMX HMITYJIbCOB, SIBISICTCS OKOHOMHS
MIPOBOJIHUKOB B IOPOTOCTOSIINX KaOEIIsX.

.__r':l,... i | : U D | l:l
Mepegamivk ' T MpHEMHIK
JF ) gy L g r-

Puc. 41. Cunxponuzayua npueMHuUKa U nepeoamyuKa Ha HedoIbUIUX PACCM OAHUAX
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Ilosmomy 6 cemax npumeHAIOMCA MAK HA3bI6AEMbBIE CAMOCUHXPOHUIUPYIOUUECA KOObL,
CUZHAIBI KOMOPBLIX Hecym O nepeoamuuKd YKa3aHus o0 MOM, 6 KAKOU MOMeHm
6DEMEHU HYIHCHO OCYULECENAMb PACHO3ZHAGAHUE 0UepeOn020 duma (Uiu HeCKONbKUXx
oum, ecnu Koo opueHmupoean 06o1ee uem Ha 06a cocmoanus cuznana). JIoooin peskuii
nepenao cuzHana - maxK HA3bl8AEMBLIL PPOHM - MOMHCEM CILYHCUMD XOPOULUM YKAZAHUEM
0J13 CUHXPOHU3AYUU RPUEMHUKA C NEPEeOamyUKoM.

1.3 Jlekmust Ne3 (2 uaca).
Tema: «Teneponnas cBs3b. Cetu TenerpapHoi CBA3M»

1.3.1 Bonpocs! Jekuuu:

1. OcHOBHBIE TEPMUHBI

2. CTpyKTypHasi cxeMa KOMMYTAI[MOHHOTO y3J1a

3. KommyranmonHoe moie.

4. Teneponnas curnanuzanus. [P-reneponus

5. Tunsl TenerpadHbIX ceteid U y3710B cBsi3u. CeTH aOOHEHTCKOro TejerpapupoBaHUs.
CrtpykTypa y3na TenerpadHON CBS3H.

1.3.2 KpaTkoe coep:kaHne BONPOCOB:
1 AGoHeHT - ropuarYecKoe Wik GU3HNIECKOE JIUII0, C KOTOPHIM 3aKIII0OUEH JIOTOBOP 00 OKa3aHHUH
yCIryT TesieOHHOM CBSI3U € BhICNIEHHEeM a00OHEHTCKOTO HOMEpa.
AOOHEHTCKAasl JIMHUA - JIMHUS TeIePOHHON ceTH, CoeAuHstomas abOHEHTCKOE YCTPOWCTBO C
KOMMYTAIlMOHHOM CTaHITUEH (MOCTaHIINEH, KOHIIEHTPATOPOM) 3TOM CETH.
AOOHEHTCKOe YCTPOMCTBO (OKOHeYHOe 000pYyI0BaHME) - TIOJIKII0YaeMOe K a0OHEHTCKUM
JUHUSAM TEXHUYECKOE CPEICTBO (POPMHUPOBAHUS CUTHAIOB AJIEKTPOCBS3M AJISl IEpeadyd WM
nmpueMa To KaHajaM CBSI3HM 3aJaHHOW aboHeHTOM mH(popMarmmu (TeiaedoHHBINA ammapart, ¢akc,
aBTOOTBETYHK, MOJIEM U Jp.).
ABTOMaTH4yecKasi TejedOHHasi cTAaHUUS - (QYHKIIMOHATIHHO 3aKOHYEHHAs: KOMMYTAallMOHHAas
CTaHIIMSI MECTHOM CeTH, TMpeJHa3HAueHHas JUId BKJIIOYEHHS AaOOHEHTCKUX JHHHH U
obecrneunBaroIiasi aBTOMaTHUYECKOE COCTUHEHHE C IPYTUMU CTAHLIUSIMU U y3JIaMU CETH.
ABTOMaTH4YeCKasi MeXKIYropoaHas TejieOHHAsi CTAHUMA - OKOHEYHAs KOMMYTAIlMOHHAS
CTaHIIMSI MEKIYTOPOJIHON ceTH, obecreynBaroiiasi aBTOMaTHYECKOE YCTaHOBJICHHE COEIMHEHUS
MEXJY MECTHBIMHU CETSIMU OJIHOM 30HBI HyMEpallUH, MEXAY Pa3HbIMU 30HAMH, & TAK)KE BBIXOJ]
Ha MEXJIyHapOJIHbI€ CTAaHI[UU HAIIMOHAIBHOM CeTH.
BenomcTBeHHas ceThb cBsi3M - cocTtaBHas yactb BCC P®, ceTh 37€KTPOCBIA3M MUHHCTEPCTB U
uHbiX DenepanbHBIX OPraHOB HCIOJHUTEIBHOW BIIACTH, NPOMBIIUICHHBIX OObEIWHEHUN U
MPEeANpUATHI, co3aBaeMasi sl yAOBJIETBOPEHHSI IPOU3BOICTBEHHBIX U CHEIHAIBHBIX HYXA U
MMEIOIasi BBIXOJ Ha CETh CBS3M OOILEro IMOJIb30BaHUA IS 4YacTH a00HEHTOB. BemoMmcTBeHHbIE
CeTH CBSI3M HUCHOJB3YIOTCA TaK e Uil MPEIOCTABIICHUS YCIYT CBSI3M HACENCHHUIO U JPYrUM
MOJIb30BATETISIM.
B3anMoyBsizaHHasi ceTb CBSI3M - KOMIUJIEKC TEXHOJOTUYECKH COMPSDKEHHBIX CeTel CBs3U
oOmIero mMmoJib30BaHUS M BEJOMCTBEHHBIX CETEH SJEKTPOCBS3M Ha Teppuropuu Poccuiickoit
Oenepannn, 0OECHEUYEHHBI OOIMM IIEHTPAM30BAHHBIM YIIPAaBICHUEM, HE3aBHUCHMO OT
BEJIOMCTBEHHOMN MPUHAICKHOCTU U POPM COOCTBEHHOCTH.
BuyTpu3oHoBasi ceThb - CeTh, 00eCIeYnBAIOIIas B3aUMOCBSI3b MECTHBIX CeTell BHYTPU OJHOM
30HBI HyMEpAIMH U UX BBIXOJ Ha MEXKIYTOPOJHYIO U MEKIyHAPOTHYIO CETH.
BbigeneHHasi ceThb - ceTh JIEKTPOCBI3M (U3NYECKHX U IOPUIUYECKUX JIMI, HE HMeEoIas
BBIXOJIa HA CETh CBSI3U OOIIETO MOIh30BAHHUSL.
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3aka3Ho-coeIMHUTEIbHASl JIMHUSA TesleOHHON ceTH - TUHUA Tene)OHHON CeTH Ui CBSA3H
CTaHIMH MECTHOH CETH C MEXKIYropoJHOW TeneQOHHOW CTaHUMEH 30HBI HyMepaluu
HETOCPEICTBEHHO WM Yepe3 TeNe(OHHBIN y3ell, MpeiHa3HaueHHas Ui 3aKa3a U YCTaHOBJICHUS
MEXAYTOPOIHBIX U MEXKIYHAPOIHBIX COSIUHEHUM.

3onoBass TejepoHHAA CeThb - COBOKYIIHOCTh MECTHBIX M  BHYTPU30HOBOW  CETEW,
PacroJIOKEHHBIX Ha TEPPUTOPUU OJHOM 30HBI HyMepaluu, odecreyrBaromnias cBsizb aOOHEHTOB
MECTHBIX CE€TE€Hl BHYTPU 3TOM 30HBI U HPEJOCTABJSAIONIAs UM BO3MOXHOCTh BBbIXOJa Ha
MEXIyTOPOTHYIO M MEXIYHAPOJHYIO TeNE(POHHBIE CETH.

KomOuHupoBanHasi apToMaTu4yeckasi Tejle()OHHASA CTAHUMA - aBTOMaTHYecKas TeieoHHas
CTaHLMSI, BBINOJIHAIOMAA (DYHKIUMU ONOPHOW MM OHOPHO-TpaH3UTHOW craHmmu U AMTC
OJIHOBPEMEHHO.

KomMMyTanuoHHasi CTaHUMA - COBOKYITHOCTh OOOpYJOBAaHHS KOMMYTAllMH, HHTEp(EHcOB K
CHUCTeMaM Iepelauyd, CpPEACTB YIpaBICHWS W CHUTHAIM3AIUM W JPYTHX (PYHKIHOHAIBbHBIX
AJIEMEHTOB, oOOecleuynBaroiasi BO3MOXXKHOCTh YCTAHOBJICHHMSI COEIUHEHUN 10 TpeOOBaHUIO
MI0JIb30BATEIEH.

KommyTanusi kaHajoB - COBOKYMHOCTh OMNEpallMii Ha CTaHUMUM WIM Y3J€ CeTH,
o0ecreuynBaroIuX MOCIeI0BaTENIbHOE COEAMHEHNE KaHAIOB U JIMHUN 3TON CEeTH.

KommyTanusi nakeToB - COBOKYITHOCTh ONEpalMii Ha CTAHIMM WM Y3JI€ CETH, COCTOSIIMX B
IpreMe OTPE3KOB COOOIIEHHI (ITaKeTOB) U Nepelaue X B COOTBETCTBUHU C COJIEPKAIMMCS B HUX
a/IpECHBIM MTPU3HAKOM.

KommyTupyemasi cerb 3J1€KTPOCBSI3M - CETh JJIEKTPOCBS3H, B KOTOpPOHl MyTh Iepenayu
COOOILEHUH MEXIy TMOJIb30BaTEISIMH YCTAHABIMBACTCSI TOJBKO Ha BpeMs Iepeladu 3THX
COOOIIEHUH TI0J BO3JCHCTBHEM aapecHOM WHQPOPMAIMH, OMPEACIIeMON IOIh30BaTEIEM,
WHUIIAUPYIOIIUM COCTUHECHHE.

KonuenrTpartop - o06opynoBaHue, KOHLEHTpUpyioliee aOOHEHTCKYIO Harpy3ky M He
3aMBIKaIOIee BHYTPECHHIOIO HArpysky, (QpyHkiuoHanbHO sBistorieecs dactbio ATC mecTHOM
CeTH, K KOTOpPOW OHO MOJAKIIOYAETCS MO COEAMHUTEIbHBIM JIMHHSIM, UMEET aOOHEHTCKYIO
HyMepauuio u ynpasienue ot 3toid ATC.

Konuentparop HHCUC - KOMMyTallmOHHOE YCTPONCTBO, SBJISIONIEECS YaCThIO CETH JOCTYIA U
BBITIONTHSIONEEe (YHKIMM KOHIEHTparuu Harpy3ku. Konmentpatopom IHCUC nmomkHO
obecrieunBaThCsl TpenocTaBieHue moiab3oBarensM yceayr L{CUC, momnepkuBaeMbIX OMOPHOMN
ATC ¢ pynkmusmu LICUC.

MapupyTt (myTh) - ONpEAeNiCHHas IOCIEeI0BATEIbHOCTh KaHAJIOB, CTAHIMM M Y3JIOB CETH,
KOTOpasi HCIOJb3YEeTCsl JUIl YCTAHOBJICHUS COCIMHEHHUH MEXAy JBYMS 3aJaHHBIMU
KOMMYTallUOHHBIMU CTaHLHSMH.

MapumpyTu3anus - IpOLECC ONpPENeNeHUs Mapuipyra KOMMYTAallMOHHOM CTaHLMEW B
COOTBETCTBUU C CHUCTEMOW TpaBWi JUIsl Tepeiadyd COOOLIEHHS WU JUIsl YCTaHOBJICHUS
COCIMHEHUSI.

Mexayropoasasi TejedOHHasi CeTb - 4YacThb TeleOHHOW ceTH OOIIero MOJIb30BAHUS,
MpeaCTaBisgionmas  co0OM  COBOKYIHOCTh  MEXKAYTOPOIOHBIX  TelnedOHHBIX  CTAHIIUN,
PaCToONIOKEHHBIX B pa3IUYHBIX 30HaX HyMepaluH, TeleQOHHBIX Y3J0B aBTOMATHYECKON
KOMMYTAIIUY U KaHAJOB JIEKTPOCBS3U, COSTUHSIONINX UX MEXIY COOOM.

Mexaynapoanass TejiepoOHHAsE CeTh - CETh DJIEKTPOCBS3U, IMpEACTaBisionmas co0oi
coBokynHocTh OkOHEeYHBIX (MHTC) u oxoneuno-tpan3uthsix (MLK) cTanmuii pasHbIx CTpaH
KaHaJIOB, COEIMHSIOMINX UX MEXay co00il.

Mexnaynapoanasi  TejdedOHHAsi  CTAHIUA - OKOHEYHAs  KOMMYTAllMOHHAs  CTaHLHUA
MEXJIyHapOJHOH ceTH, oOecreunBarolasi aBTOMaTHUECKOE YCTAaHOBJICHHE COEIMHEHUH MEXTy
CTAaHUMSAMHM U y3JaMU MEXIYHAPOJIHOW U HAlMOHAIIBHOW CETEH.

MexayHapoAHbI HEHTP KOMMYTALMM - OKOHEUHO-TPaH3WTHAas KOMMYTAlIMOHHAs CTaHLHUS
MEXJIyHapOJAHOH CeTH, oOeclieunBaroniasi aBTOMAaTHUECKOE YCTAHOBJICHUE COCAMHEHUH MEXIy
CTAaHUMUSAMHM U y3JaMU MEKyHAPOJHOW U HALIMOHAIBHOU CETEM.
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MeXcTaHUMOHHBIE CeTH - COBOKYIMHOCTh KOMMYTAI[MOHHBIX CTAHUUNH M COEIUHUTEIBHBIX
munuii mexay OIIC, OIITC, TC, YC, LIC, YCC u c AMTC.

MectHast TeneoHHAsE ceTh - 4YacTh TelNeOHHONW ceTH, OOmero  MoJIb30BAHUS,
NPEJCTaBIAOMmas co00il COBOKYITHOCTh KOMMYTAI[MOHHBIX CTaHIUH ¥ y3JIOB, JIMHHA,
OKOHEYHBIX a0OHEHTCKHX YCTPOWCTB, NMperHa3HauYeHHAs s oOecneueHus Tene()OHHON CBSI3bIO
aOOHEHTOB ropoJia UM CEIBCKOTO paiioHa.

MyJIbTHILIEKCOP - YCTPOUCTBO ceTH aDOHEHTCKOro J0CTymna, 0€3 KOHLUEHTPAlUu Harpy3k, C
xectkuM ("crarnyabiM") 3akperuieHueM AJl 3a TUPPOBBIMU KaHAJIAMH K OTIOPHBIM CTaHIIUSIM.
Myabstuminexkcop HCHUC - ycTpoilcTBO, SBIISIOLIEECS YaCThIO CETHU JIOCTYIA U BBINOJIHSAIOIIEE
(GYHKIMU  MYITBTUIUIGKCHPOBAHUS IH(PPOBBIX MOTOKOB, MOCTYHNAOIIUX OT HECKOJIBKHX
uHTepdeiicoB "mosb3oBarenb-ceTh" B oOmmii 1udpoBoi moTok, nepenaBaembii Ha ATC ¢
¢yakuusimu  LICUC. Mynsrumiekcopom LICUC momkHO obecrieuuBaThCS IMPENOCTaBICHUE
nosnp3oBarensiM yenyr LHHCHUC. nonnepxkuaembix onopHoit ATC ¢ dynkiuamu LICUC.
OO0xomHoil myThb - MapuipyT (IyTh) MEXIy JABYMS KOMMYTAIlMOHHBIMH CTAaHLUSAMH,
COZEpKaIIUN TPAaH3UTHBIE CTAHIIUH.

OnopHass  cTaHuusi - KOMMYTAllMOHHAs  CTaHIMS  TeNeQOHHBIX CeTed  pa3IU4HOrOo
MEpapXUUYeCKOTO YPOBHs, OCYIIECTBISAIONIAs BBOJ U BbIBOJA TpaduKa CETH JaHHOTO
HEepapXUUYECKOT0 YPOBHS (MECTHBIN, MEXIYTOPOAHBIN, MEXKIYHAPOIHBIN).

OxoHeyHasi CTAHIMS - CTAHIUS, PACIOJIOKEHHAs! B JIIOOBIX HACEJIEHHBIX MYHKTaX CEIbCKOTO
paitona. Coeaunurensuble auHuu OC Brmovarotes B LIC nmm YC, a takxke B apyrue OC npu
WCI0JIb30BAHNH TIOTIEPEUHBIX CBA3EH.

OnopHo-TpaH3UTHAsl CTAHLIMSA - KOMMYTAllMOHHAsl CTaHIUS, BBIMOJHAOMAS (YHKIUUA Kak
OTIOPHOM, TAK ¥ TPAH3UTHOM CTAHLIMI CETEH TAaHHOTO UEPAPXUIECKOTO YPOBHSIL.

Oneparop cBsi3u - PpU3MUECKOE WM IOPUIMUECKOE JTUI0, UMEIOIIee IPaBO HAa MPEIOCTaBIEHUE
YCIIYT 3MEeKTPOCBA3H. JJoKyMEeHTOM, aoLUM TaKoe MPaBo, SIBJISIETCS BbIAaHHAs YCTaHOBJICHHBIM
MOPSAAKOM JINLICH3US.

[Inan MapmpyTH3anmMu - MacCUB JITaHHBIX, COAEPKAIIUN MOJHYI0 HH(GOPMALIUIO O MapuIpyTax
(TyTsIX) YCTAHOBJICHHSI COCIMHECHMM ¥ aJTOPUTM BBIOOpAa Mapiipyra Ha KOMMYTAIlMOHHOM
CTaHIUU.

IMoacTranuus - obopynoBaHHe, KOHIEHTpUpYIOLIee aOOHEHTCKYI0 HArpy3Ky M 3aMbIKarollee
BHYTPEHHIOIO HArpy3Ky, QyHKIIMOHAILHO sBjstomeecs 4acThio ATC MECTHOM ceTH, K KOTOpOu
OHO TOJKIIOYAaeTCd MO COCAMHUTEIbHBIM JIMHUSAM, HMEET a0OHEHTCKYI0 HYMEpalHui0 Hu
ynpasienue ot 3toid ATC.

IIpsamoii myTh - MapuipyT (IyTb) MeEXAY JABYMS KOMMYTAlIMOHHBIMM CTaHIUSMHU, HE
COJIep KAl TPAH3UTHBIE CTAHIIUH.

Paguomoctyn - 4yacth abOHEHTCKOW ceTH (CeTH abOHEHTCKOTO J0CTyIa), oOecreunBaroIias
MOAKIIIOUeHUE a00OHEHTCKUX YCTPOUCTB K CTAaHIIMU MECTHOM CETH C MOMOIIBIO PAAHOCPEICTB.
PernoHajbHasi ceTb NOABMKHOM CBSI3M - COBOKYIIHOCTb  TEXHHMYECKHX  CPEACTB,
obecrnieunBaromias MoABIKHBIM a00OHEHTaM BO3MOKHOCTh YCTAHOBJICHHS CBSI3U MEXKIy COOOH U
CO CTallMOHAPHBIMU A0OHEHTaMH CETH.

Cerb a00HEHTCKOro aocTyna (a0OHEHTCKasi CeTh) - COBOKYIHOCTb MYJIBTHILIEKCOPOB,
koHneHTparopos, [IC, YIIATC u abonentckux nuHuH, coenunsiomux OAY ¢ OIIC, OC, YC,
OC, OIITC, xonuenrparopamu, IIC, mynprumiekcopamu u YIIATC, a Takxke auHuUi
aOOHEHTCKOT0 JO0CTYIA, COCTUHSIONINX MYJIbTUIIEKCOPBI, KoHeHTpatopsl U YIIATC c OIIC,
OC, VC, LIC, OIITC.

Cerp mnepcoHanbHoro paauosbizopa OII (IIPB-OII) (meiixxuHroBasi cBsi3b) - 3TO
COBOKYITHOCTbh TEXHHYECKHX U MPOTPAMMHBIX CPEACTB, C IOMOIIBI KOTOPBIX OCYLLECTBIISETCS
OJTHOCTOPOHHSS Tepejlaya B paJUOKaHale B TMpelesnax 30Hbl 00CTyXHBaHMSA, LHU(POBBIX,
OYKBEHHO-IIU(POBBIX, 3BYKOBBIX COOOLICHMH OrpaHMYEHHOTO o00beMa, MNOCTYHAaloIHUX OT
a0OHEHTOB Tene(OHHBIX ceTel 00IIero Noab30BaHUS U CeTel Nepeaayn TaHHbIX.

CeTb 3JIEKTPOCBSI3M - COBOKYITHOCTh TEXHHYECKUX CpEICTB, oOOecreuuBarolias mnepeaady
OJIHOTO WJIM HECKOJIbKHX BHUJOB COOOIIEHMI: TeneQOHHBIX, TenerpadHbiX, (pakCHUMUIBHBIX,
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JAHHBIX U IPYTUX BUAOB JTOKYMEHTAJIBHBIX COOOIICHUH, BKIIIOUas 0OMEH MHpOpMauen Mexry
3BM, TCJIICBU3MOHHOC, 3BYKOBOC U MHBIC BUABI paJuO- U ITPOBOJHOI'O BCIIaHU .

Cerb 3J1eKTPOCBSI3M 00LIEr0 MOJIB30BAHMS - COCTaBHAas 4YacTb B3aUMOYBSI3aHHOW CETU
anekTpocBsizu Poccuiickoit @enepanuu, OTKpBITas UL IMOJIB30BAaHUS BCeM (U3NYECKUM U
IOPUIMYECKUM JIMLAM, B YCIYTax KOTOPOH STHM JIMIIaM HE MOXET OBITh OTKa3aHOo.

CeTb JIEKTPOCBSI3M € KOMMYTalMeil KaHAJOB - CETh JJIEKTPOCBS3H, Oa3HWpyIOIascs Ha
TEXHOJIOTUU C KOMMYTAIIMEN KaHAJIOB.

Kommymayuonnoe none

B kommymayuonnvix nonsax yugposvix ATC mozym ucnonvzosamvcs:

* MOJILKO NPOCMPAHCMBEHHAS KOMMYMAYUSL,

* MOJILKO 8PEMEHHAS. KOMMYMAaYUs,

* KOMMYMayus 6U0a «NPOCMPAHCMBO-6PeMy,

* KOMMYMayus 6UOA «BpemMA-nPOCMPAHCMEOy,

* KOMMYMayus 6uoa «NPOCMpPaHCmME0-6pemMa-nPOCMPAnCmEoy,

* KOMMYMayus 6UOA «8PeMA-NPOCMPAHCIEO-6DEMSLY,

* bonee crodcHble KOMOUHAYUU NPOCMPAHCIMEEHHOU U 6PEMEHHOU KOMMYMAayuu.

CrpykTypa KOMMyTauMOHHOIO0 y3ja. Knaccupukanusa KY
KommyTtanus — npoiiecc 3aMbIKaHusl, pa3MbIKaHUS U EPEKITIOYSHHS] SJIEKTPUUECKUX LIeTIEH.

Kommyranuonnbiii  y3ea (KY)- cocraBHas dYacTh CE€TH SJEKTPOCBA3M, Ha KOTOPOM
ocymiecTisieTcss kommyTtanusi. KY Mexmy co0oit coequasIeTcs: coeTMHNTENbHBIMU TUHUAME CJI

(MECTHBIMH HIJTH MEKTyTOPOTHBIMH ).

KommyTranuonHass cranmusa (cranmusi) - KY, B KOTOpBI BKIIOYAOTCS aOOHEHTCKHE
JTUHUU. AOOHEHT — JIMIIO, TMOJIb3yIolleecss a0OHEHTCKUM YCTPOMCTBOM Ui Mepeiadd U mpuema
nHpopMaIuu.

Kanan (quHUSI) — COBOKYIIHOCTh TEXHHYECKUX CPEACTB (JMHEHHBIX U CTaHIMOHHBIX,
ofOecreunBarOIINX COEIUHEHHE M mepeAady uHHbopmanuu Mexay AByMs cMmexHbiMu KV, a
TaKke Mex 1y aboHeHTCKUM ycTpoiicTBoM (TA, Teneraiin, KOMObIOTEp U T.J.) M CTAHITUCH.

KY — ycrpoiicTBo, npeHa3HaYCHHOE IS IIprieMa, 0OpabOTKH M pacipeesiCHHs IOCTYaroIeiH
nHpopMaIuu.

Jnia BeimonHeHus cBoux GpyHkuuii KY nomxHO umMeTs:

1. Kommyranumonnoe noze (KII), koTopoe npeaHa3sHa4eHO Uisi KOMMYTAIlUU BXOJISIIMX U
HCXOIAIINN TUHUH (KaHAJIOB) Ha t mepeaayr HHGOpMaIliu.

2. VYnpasmustomee ycrpoiictBo (YY), koTopoe 00ecreuyuBaeT yCTaHOBJIEHHE COEIWHEHMS
Mexay Bxoadmed u ucxomgamed mnuHued B KII, a Takke npueM u mnepemauvy
yhnpaBisitolied  uHpopMalMy —amnmaparype TIpHeMa U [epeladyd  yIpaBiisrolei
uHpopmanuu oTHOCAT: peructpsl (kommiiektsl [1H), KT, nepecueTunku.
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Jluneiinpie xkomiuiektel JIK (3to AK u KCJI), koTopple NpUHUMAIOT U MEpeaaroT

JMHENHbIE CUTHAJIBI (CUTHAJIBI B3aUMOJACHCTBUSA)

Iaypossie komiuiekTsl (I1IK) npenqnaznadens! 1 nutanus MukpohonoB TA 1 BeIIaun
CITY’)K€OHBIX CUTHAJIOB

Kpocc — ycTpoiicTBO BBOJA M BBIBOJA JTUHUI.
Hcrounuku QJICKTPOIIUTAHUA.
VYerpoiictBa curnanmzaiuu YC

VYerpoiicTBa  ydyera mapaMeTpoB  HArpy3ku  (KOJHMYECTBO  COOOIEHUI, TIOTEpb,

JIINTCIBbHOCTD 3aHATUA U T. I[.)

KV cereil cBsi3u kiaccupuupyercs mo psjty Ipu3HaKoB:

10.

I[To Bugy mnepemaBaemoit wuH(oOpmanuu: TeneQoHHBIE, TenerpadHple, BEIIaHMUS,
TeJIeyNpaBiIeHus, Tepeaada JaHHBIX U T 1.

[To cnocoOy 06cnmyKuBaHUs COETMHEHUI: pyUHbIe, [1/aBTOMAT, aBTOMaTHYECKHUE.

[To Mecty, 3aHMMaeMOMYy B CETHU DJIEKTPOCBS3H: PAMOHHBIE, IIEHTPAJBHBIE, Y3JIOBHIC,
OKOHEUHbIe, TpaH3uTHbIe cTanuu, Y BC, YUC.

[To Tumy cetu cBSA3M: MEXIYrOpPOAHBIE, TOPOJCKUE, CENbCKUE, yUepexkKIeHYECKHUE.

[To TUIMy KOMMYTAallMOHHOTO U YMPABISIOMIET0 000PYAOBAHUS: AIEKTPOMEXaHUUYECKHE,
MEXaHOAJIEKTPOHHbBIE, KBa3UAJIEKTPOHHBIE, SJIEKTPOHHBIE.

[To cucremam nmpuMeHsIeMOro KOMMYTallMOHHOTO obopynoBanus: [, koopauHaTHbIE,
MalIuHHbIE, KBa3UAJIEKTPOHHBIE, JIEKTPOHHBIE.

ITo eMKoCTH, T. €. IO YKCITY BXOJSIINX U UCXOAIIUX JUHUN, BKIIFOYaeMbIX a0OHEHTOB:
MaJloH, cpeiHel, O0IbIION EMKOCTH.

IIo TUITY KOMMYTallUN: OIICPAaTUBHAA, KPOCCOBAA, CMCIIAHHAs.

IIo CHOCO6y pas3acICHUA KaHaJIOB: HpOCTpaHCTBeHHLIﬁ, HpOCTpaHCTBeHHO'BpeMeHHOﬁ,
HpOCTBeHHO-qaCTOTHLIﬁ.

IIo CHOCO6y nepeaauun I/IH(l)OpMaI_II/II/I OT nepeaaTurkKa K NMPpUEMHUKY: Y3JIbl KOMMYTAallUU
KaHaJIOB, Yy3JIbl KOMMYTalluH COO6H.I€‘HI/II71, Y3JIbl KOMMYTAalllu IMMaKETOB.

PaCI_HI/ICI)pOBKI/I MOJIYYCHHBIX CBEIICHUI HE 6y,[[eT, T. K. UMMEHHO JTO SBJIAETCS 3ajJadeil u

00BEKTOM HAIIIETO HU3Y4YCHHA B JaIbHEHIIIEM.

IIpocTpaHcTBEeHHAS] KOMMYTaNHUs
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YcTpolicTBa NMPOCTPAaHCTBEHHONM KOMMYTALIMM MCIOJIB30BAJIUCh €II€ B JIEKAJHO-IIaroBbIX U
koopmuHaTHBIX  ATC. [IlpocTpaHcTBeHHass KOMMYyTalMs ObUTA OCHOBOW  MMOCTPOCHUS
KOMMYTaLUOHHBIX 1oJeil kBa3uaneKTpoHHbIX ATC u anextponHbix ATC nepsoro nokosieHus. B
yacTHOCTH, amepukaHckue cranuuu 1ESS, 2ESSu 3ESS, a Takke oteuecrBennsie KBAPL], MT-
20, UCTOK ucrosb3yroT UCKIFOUUTENBHO POCTPAHCTBEHHYIO KOMMYTALUIO.

[IpocTpancTBeHHbie  S-kKOMMyTaTtopel  (OT  cloBaspace- IMPOCTPAHCTBO)  CO3AAIOT B
KOMMYTAallMUOHHOM II10JIC BHGKTpH‘IeCKI/If/'I COGI[I/IHI/ITGJIBHI)Iﬁ IyTh, KOTOpBIfI NoAACP)KUBACTCA B
TEUCHHE BCETO BPEMCHHU CYIISCTBOBaHUS coenuHenwus. [Ipu 3Tom obecnieunBaercs pusmdeckoe
(a B 2JIEKTPOMEXaHHUYECKUX M KBa3WAICKTPOHHBIX ATC - mMpocTo METauTMYecKOe) COSAMHCHHE
BX0J1a KOMMYTAI[HOHHOTO TIOJISI C €TO BBIXOJIOM.

[udposas npocTpaHCTBEHHAs! KOMMYTAIMsl 1a€T BO3MOKHOCTh COEIUHSITH BXOJbI C BBIXOJIaMU
TOJIBKO B TEX CIIy4asX, KOI/1a HOMEP BPEMEHHOIO0 MHTEpBaia, OTBEJCHHOTO BXO/Y, COBIAJACT C
HOMEPOM BPEMEHHOT'O MHTEpPBAJIA, OTBEJIEHHOTO BBIXOAY. B CBA3M ¢ 3TMM KOMMYTallOHHBIE
MOJIs, TIOCTPOEHHBIE TOJIBKO M3 MPOCTPAHCTBEHHBIX KOMMYTaTtopoB, B IH(ppoBbix ATC
MIPAKTUYECKH HE IIPUMEHSFOTCSI.

Bpemennasi koMmMyTanus

Bpemennsie T-kommyTaTOpH (OT ci0Ba time- BpeMs) MOAJIEPKUBAIOT BUPTYAIbHOE COETUHEHHE,
CYILIECTBYIOIIEE TOJBKO B TE€UEHHE OINpeAESICHHBbIX BPEMEHHbIX MHTepBajoB. KoHIentyaabHO
BpeMEeHHasi KOMMYTaIUsl MOXKET pacCMaTpUBATHCS KaK CHCTEMa MaMsATH, KOTOpasi Ha3HayaeT JUIs
pa3HbIX BPEMEHHBIX WHTEPBAJIOB pa3Hble SUEHKM MaMsATH, B CBA3M C 4YE€M Takas cHCTeMa
Ha3bIBAETCS MaMATHhIO MEXUHTEpBaJIbHOro oOMeHa. KoHuenmusi mporpaMMHOIrO Ha3Hau€HUs
BPEMEHHBIX MHTEPBAIOB pa3pellaeT HCIOJIb30BATh OJHU U T€ XK€ MPOCTPAHCTBEHHBIE TOUYKU
KOMMYTAIlUU B pa3Hble HHTEPBAIbI I PA3HbIX COCAUHEHU.

KovmmyTanus IIBII (mpocTpaHcTBO-BpeMsA-NIPOCTPAHCTBO)

B nexanno-marosix ATC ucnosib30BaHre €AMHCTBEHHON CTYNIEHW KOMMYTAIlMM SKOHOMHUYECKH
3¢ GEeKTUBHO JIMIIb 0 OMPEIEICHHOT0 pa3Mepa 3Toi cTyrneHu. To ke caMoe CIpaBeAuBO U IO
OTHOLLIEHHUIO K OJTHOKACKaJHOMY KOMMYTAllHIOHHOMY IOJIFO: HAYUHAsL C eMKOCTH 1o 32x32, ero
MPUXOAUTCSA JIeNaTh MHOTOKacKagHbIM. [Ipu mocTpoeHMM MHOTOKAacKagHOro Iu¢poBOro
KOMMYTALIMOHHOTO TOJI MCHOJIB3YIOTCS pa3Hble KOMOMHALIMU KacKaZoB MPOCTPAHCTBEHHON M
BpEMEHHOW Kommyrauuud. Hampumep, 1mepBblii Kackaja IMOJs MOXKET CTPOUTBCS U3
MIPOCTPAHCTBEHHBIX KOMMYyTaTopoB II, BTOpOil Kackan - U3 BpPEMEHHBIX KOMMYTAaTopoB B, a
TpeTui, MOCIEOHUN Kackaa - cHoBa M3 kommyrtaropoB II. Takoe KOMMyTallMOHHOE MOJE,
nasbiBaeMoe [1BII (ITpoctpanctBo-Bpems-IIpoctpanctBo), mokazano Ha puc. 1. OHO conepxut
no N kommyratopoB II B mepBom u B TpeThbeM Kackagax u M kommyratropoB B Bo BTOpom
KackaJe.

2. Tenedonnas curnanuzanus. [P-renedonus

OOBIYHO CeTH CBSI3U COCNUHSIOT JIBAa OKOHEYHbIX AOOHEHTCKMX OJOKa 4Yepe3 HECKOJIbKO
JMHEWHBIX y4yacTKOB U komMMyTaTtopoB (ATC) ans oOMeHa cooOmeHus MU (pedb, JTaHHbIE, TEKCT
Wi u3o0paxenue). [y yrpaBiieHUs! BBI30BAMU M UCIIOJIb30BAHUS YCIIYT MEXJY pa3iIMuyHbIMU
yJyacTKaMM CeTH JIOJDKHA IlepeiaBaThCsl CUTHanbHas HHpopmanusa. COBOKYNHOCTb Bcel
CUTHAJIBHOM MH(OpMAIMK, HCIOIB3yeMOM B MpoIecce YCTAaHOBIEHUS U Pa3beAMHEHUS
COEJIMHEHUS], Ha3bIBAIOT CUTHAIMU3ALUEH.
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3HaueHue CUTHAIM3ALMU JJIs CETEN CBA3M aHAJIOTMYHO HEPBHOH cucTteMe 4yenoBeka. OueHb eMKO
omnpeneneHue curHanuzauuu jgaHo PocisikoBeiM A.B.: «lloa curnamuzanueil B ceTsix CBS3U
IIOHUMAETCAd COBOKYIIHOCTb CHUTHAJIOB, II€PEAABACMBIX MEXKIY JJIEMEHTAMU CETH A
oOecrieyeHNs YCTAaHOBJIGHUS M DPa3bEAMHEHUS COCIUHEHUS IMPH OOCIY)KMBAaHUU BHI30BOB, a
TaKKe JUIs epeiayn pa3InyHoOl ciykeOHOM HHPOpMALIUN.

IIo Tpaaulyuu U B 3aBUCUMOCTHU OT Y4JaCTKa CCTH CUTHAJIM3alusAa 110 THUIIY ACIUTCA Ha TpU BUIOA
(puc. 1):

* aboHenmcKast - MeXIy aDOHEHTCKUM TSPMUHAIOM U JIOKATBHOH KOMMYTAITMOHHOW CTaHIIHCH;

* GHYMPUCMAHYUOHHAA - MOKIY  pa3NUYHBIMH  (QYHKIMOHAJIBHBIMH  y3JlaMH  BHYTPH
KOMMYTallMOHHOW CTaHIH;

® MENCCMAHYUOHHAA - MCKY pPa3JIMYHbBIMU KOMMYTAallMOHHBIMH CTAHIIUAMU B CCTH.

111

AGoHeHT A Abouent b
Pucynok 1 - Buael curnammsanum: [-  aGonentckas;II-  BHyrpuctanumonHas; 11—
MEKCTaHIIMOHHAs

AOoHeHTCKass curHanm3anus obecrieuynBaeT mepenady curana «otBer ATCy», mabop mudp
HOMeEpa BBI3bIBAEMOTO a00OHEHTA, TIepelavdy CUTHAIA KKOHTPOJIb IMOCBUIKH BBI30Ba» U T.1I.

BuyTpucTaHimoHHasi cUrHalu3auus ABJSeTCs crenaduyeckoil A KaXJ0ro TUMa CTaHUUN U
ONIpEeAENAeTCA ApXUTEKTYpOor U npuHIunamMu noctpoenuss ATC.

MekcTaHITMOHHAS CUraajiun3anusa, B 3aBUCHUMOCTH OT crnoco0oB nepeaadyun I/IH(l)OpMaHI/II/I,
ACIIUTCA Ha TpHU OCHOBHBIX KjlaccCa:

1. Buympunonocuvle cucmemsl cucHaiuzayuy - CUTHAIBI  B3aUMOJICHCTBHUS IMepeAaroTcs
HEMOCPEJCTBEHHO II0 Pa3rOBOPHOMY TPAaKTy BHYTPU IIOJIOCHI NPOMYyCKaHUs Tesne(oHHOTOo
KaHaJla, HalpuUMep, ¢ NOMOIIbI0 TOKOB TOHabHOW yacToThl 300...3 400 ', MHAYKTHBHBIX
UMITYyJICOB TIOCTOSTHHBIM TOKOM U T.1. (pHC. 2).

2. Unousudyanvusiti vioenennviii cuenanvuwiti kanan (BCK) - anga xaxmoro TtenedoHHOTO
KaHaja BBIACNSIOTCS WHAWBUyallbHBIE CpPEICTBA TMepeladdl CUTHAIbHOM uHbopMaiuwy,
Hampumep: 16-i1 BpeMEHHOW WHTEpBal MEPBUYHOTO IU(GPOBOTO TOTOKA, BbIICICHHBIN
YaCTOTHBIA KaHANl BHE MOJIOCHI Pa3rOBOPHOrO KaHana Ha dactote 3 825 I'm u T.4. B cucremax
CUTHAJM3alliy BTOPOTO KJacca MyTH Mepefadyu CUTHAIBHON WH(GOPMAIIUU U COOTBETCTBYIOIIETO
eil pa3roBopa COBMAJAIOT Ha YPOBHE KaHAJIOB, HO pa3felieHbl BHYTPU KOMMYTAIIMOHHOW CTaHIUH

(puc. 3).
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ATCA ATCB

N\ PasropopHbil xanan
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Curnann3anus

KomMmyTtauus KommyTanms
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YrpaBieHue yHpaBICHHE

N\ PasropopHblii kanan
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)— Curnanuzauus

Pucynok 2 - Curnanuzaius mo tene(oHHOMY KaHATy

ATCA ATCBH

i ,) ) Pa3roBopHBIi KaHan QﬂJ\

- / r Curnanusauns ! ) :-
I Kommyams| |} i Kommy’ramﬂ
I i | i
[ 1 i |
1 1 | I

pJ L

VnpaeneHue Ynpasnesue

Pucynok 3 - Curnanuzanus 1no BbIJIEJICHHOMY CUTHaJbHOMY KaHaly C pa3[esIbHbIMU OJIoKaMu
KOMMYTALlUX U yIPaBJICHUS

Ho cepemunbl 60-x rr. XX B. NPUMEHSIJIUCh CUCTEMbBl MEKCTAaHIIMOHHOW CUTHAJIM3ALMKN ATUX
IBYX KiaccoB. Kak TOBOpPWIOCH BBINIE, JaHHBIE CHCTEMBI XapaKTEPU3YIOTCS HaJIUIHEM
(DMKCUPOBAHHOTO CHTHAJIBLHOTO MYTH ISl KAXJAOTO Pa3TOBOPHOTO TPAKTa, MPOXOJISIIEro JTN00
HETIOCPEACTBEHHO 110 PAa3rOBOPHOMY KaHaly (BHYTPHKAHAJIbHAs CUTHAJIW3AIMs), JHUOO 10
KaHaTy, PU3HYECKH COBMEIICHHOMY C HUM (CUTHAJIU3AIMS TI0 BBIJICIICHHOMY KaHaly).

Crnabbie cTOpOHBI 000MX BapHAHTOB:

* HeToCTaTOYHas THOKOCTD,

* HU3Kasi CKOPOCTb,

* BBICOKAss CTOUMOCTD,

* OrpaHUYCHHAS MIPOIMYCKHAs CIIOCOOHOCTb.

OcHOBHOH crmoco® HMX MPEOJOJICHUS CBOJUTCA K (POPMHUPOBAHUIO CETH CUTHAIHM3AIUU,
JIOTUYECKH OTAENEHHON 0T 6a30Boi (MHPOPMAIIMOHHOW) CETH CBS3U. B 3TOM ciyyae mporiecchl
YCTaHOBJICHHS/Pa3beIMHEHUSI COSAMHEHUN NI KaXKJIOTO BBI30BA OCYIIECTBIISIFOTCS ObICTpee, a
pecypchl KaHaJOB Iepelaydl HECUTHAIbHOW WH(GOpPMAIMKU OCBOOOXKIAIOTCS JUISL TOJIE3HOU

HarpyskHu. TaxkuM BUIOM CUTHAJIW3AIUN SBISETCS TpeTI/Iﬁ KJIaCC CUurHaJivu3aluu.

3. Obwexkananvras cueHanruzayus - TPAKT NEpeAaddl CUTHAIbHOM MH(OpPMAIMKM HMCIOJIb3YeTCs
OJTHOBPEMEHHO JUISl 1IE€JIOr0 Iydka Telae(OHHBIX KaHaJOB IO NMPHUHIMITY AJAPECHO-TPYIIIOBOTO
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HUCIIOJIB30BaHUA, T.C. I/IH(I)OpMaI_II/IOHHBIG CUTHaJIbl TMEPCAAr0OTCA B COOTBCTCTBHMU CO CBOHMMHU
aapecamu (puc. 4).

ATCA ATC B

Pasropophpie XaHaNbI

PR O |

Kommyrauus KommyTanums

O6opynosanne|| O6wwii kanan curnanusaiun | |OGopynosanue
OKC OKC

Pucynox 4 - Curnanuzanus o o0miemMy KaHary
CurHanu3anus onpeeNsieT nepeaady caeayronuX KaTeropHid CUTHAJIOB!

* Qa0OHEHTCKHUX CHTHAJIOB, HWH(POPMUPYIOMIUX aOOHEHTOB O COCTOSHMHM COCIUHEHUS
(axycTuyeckue M 3yMMEpHBIE CHUTHalbl) M HUCHOJIB3YEMbBIX JUIsl Tepejauyd  aApecHoOi
uHpopmanuu;

* JIMHEWHBIX CUTHAIOB (JMHEHHas CUTHANU3alus), YIPABISIOMIKUX Pa3rOBOPHBIM TPAKTOM IO
KaHaJIaM CBSI3W MEXAY CTAHIMAMU; JAHHBIE CHUTHAJIBI OTMEYAalOT BCE OCHOBHBIE 3Tallbl
YCTaHOBJICHUS/Pa3beIMHEHUSI COCIMHEHUSI U TepelaloTcs Kak B MPSMOM, Tak U B OOpaTHOM
HaIlpaBJICHHUSX;

* CHTHAJIBI MapUIpyTH3aluKu (PEerucTpoBas CHUTHATIHM3AIW), MPEIOCTABISIONINE aJPECHYIO
WHGOPMAIIMIO UTST MapIIPYTH3aIlMH BBI30BOB K MECTY Ha3HAueHUS (HOMEpP BBI3BIBAEMOTO
a0OHEHTa, KaTeTOPHS BbI30BA U T.I1.).

AnpecHas nHGOpMaLKg MOKET IIepeaBaThCsl ABYMSI METOIaMU:

® «OT y3Jia K y3]1y», COrJIaCHO KOTOPOMY IIOJIHad agpeCHasd I/IH(i)OpMaI_[I/IH IIOCBLIIACTCA K KaH(HOfI
CTaHIIMHU Ha IIYTHU COCAUHCHMU,

* «M3 KOHIIA B KOHEI» - COTIJIaCHO 3TOMY METOJY OCYIIECTBISETCS CKBO3HAs CHUTHAIU3AIINS:
CTaHIuA 4 TIepeaaeT TOJBKO Ty YacTh HMHGOpMAIMH Ha CTaHIUMIO B, koTopas HeoOXxoauma
TOJABKO i1 Mapmipyru3anuu kK cranimud  C; g JadbHEWIIeW  MapHipyTH3aluu
crannusiC 3ampamivdBaer, a  craHiusd mepegaer  HeoOxomumyro — MHopMmanuio A
MapIIpyTU3aluu K ciaeayromen cranuuD u 1.1

1.9.2 KpaTkoe coaep:kaHue BONPOCOB.
CrpykTypHas cxema abOHEHTCKOU TenerpadHoii cetn

Cetu abonentckoro Tenerpaguponanus (AT) opraHu3yroTcst Ha OCHOBE TelerpadHbIX KaHaIOB,
Korjna TtesierpadHbple amnmapaTbl YCTaHABIMBAIOTCS HEMOCPEACTBEHHO y aboHeHTOoB. OHu
IpeJHa3HaYeHbl, KaK IMPaBUJIO, JUIS OCYILECTBJIEHUS JOKYMEHTAJIbHOTO OOMEHa C MOMOUIbIO
TenerpadHbIX CBA3€H MEXIy NpeAnpUATHIMH, BEJOMCTBAMH M JPYTUMHU 3BEHbSIMHU HApOJHOIO
xo3giicTBa. CeTh aOOHEHTCKOTo TenerpadupoBaHMs MOCTPOCHA MO NPUHLHUITY KOMMYTALUU
KaHaJIOB M JaeT BO3MOXHOCTh a0OHEHTaM CETH OCYLIECTBISATh HEMNOCPEICTBEHHO
JIBYCTOPOHHIOIO CBsI3b ApYyr ¢ ApyroM. B coctaB cetn AT BXOIAT OKOHEUYHble aOOHEHTCKHE
MYHKTBI, Y3J1bI KOMMYTAllUM, KaHajJbl CBS3M M MECTHBbIE COCIUHMTENbHbIE JIUHHM (pHc. 1).
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OxoHeyHbIHi aOOHEHTCKUI MYyHKT OOOpYHOBaH CTAapTCTONHBIM TejlerpadHbIM amnmapaTtoMm u
BBI3BIBHBIM NpuOOpoM. JIMHeliHOe muTaHue Lenu TeierpadHoro ammapara OCYIIECTBISETCS OT
KOMMYTAIlMOHHOTO 000pYyIOBaHUS Y3J710B KOMMYTALIMH, SJIEKTPOABUraTeb BKIIOYAETCS B CETh
nepeMeHHoro HampspkeHus. ns AT ucnonb3yloTcs pyJOHHBIE WM JIGHTOYHbIE TelerpagHbie
anmaparbl, UMCEIOIIHME B CBOEM COCTaBe aBTOOTBETYMKH. OKOHEYHble aOOHEHTCKUE ITyHKTHI
BKITIOYatoTCsl B y31bl kKommyranmu (YK) depe3 coenmuutensHpie nuHMM. llepenada curHaioB
OCYIIECTBIISICTCS 10 COCIMHHUTEIBHBIM JIMHUSAM C MOMOINBIO TOCTOSHHOTO TOKa, TMPU ATOM
JaJIbHOCTH TenerpapupoBanus 1o kademnto cocrapiser 20...30 kM, a 10 BO3AYIIHBIM JUHUAM - JI0
100...200 kM. Y3716l KOMMYTallud MMEIOT B CBOEM COCTaBE KOMMYTALlMOHHOE 00OPYAOBAaHUE,
aOOHEHTCKHE IIaHENU M IepexoJHbIe YCTpOMCcTBa, obecneunBaromiue nofxiodeHne k YK
MarucTpaIbHBIX KaHaJIOB.

o o | 3
M— [AI‘I ] ny ny an

cTA CTA
BN Bn

OKOHEYHBIA MYHKT OROHEYHBIA AYHKT
KO KO
5 | AN | ny ny AN

CTA CTA
an BN
OKOHEYHBIA NYHKT Yaen xommyraunn Y3en KoMMyTalnn OKOHBYHBIA NYHKT

TanerpagHbiexananpl

Pucynox 1 - CrpykrypHas cxema aboHeHTCKO# Tenerpaduoit cetu: CTA - cTapTCTOTHBIMA
tenerpadusiii anmapar, BII - BezsiBHOM nipubop, All - abonenTckue nanenu, [1Y - mepexoHbie
ycTpoiictBa, KO — kommyTanmonHoe obopynoBanre Takum oOpa3om, TenerpadHble CETH U CETH
AT 0a3zupyroTcsi Ha TEXHHUYECKUX CPEJCTBaX, KOTOpPHIE BKIIOYAIOT: - CTAHIUU M MOJCTAHLIUU
KOMMYTAllUd KaHajloOB; - KaHaiooOpa3ymollyl anmnapaTypy; - OKOHEUYHYIO TenerpadHyio
anmaparypy (TepMuHalbI); - CpEICTBa KOHTPOJS, U3MEpeHus: U yrpasieHus. OcoOeHHOCTIMU
COBMECTHOHM paboThl Tenerpadupix ceteit u cereit AT, PyHKIMOHUPYIOMUX B paMKax €IUHOMN
ECD Poccun, siBisitorest cineayronime: 1. DT ceTu BBINOJHSAIOT pa3IuyHbIe 3aJa4d U MO3TOMY
uHpopmMalrg U3 OJHON CETH HU B KOEM Ciydae He JO0JDKHA TOMajgaTh B IPYryl0. DTOT MPUHIUI
JEKUT B OCHOBE TIOCTPOEHHUSI BCEX KOMMYTALIMOHHBIX YCTPOMCTB, OOCTYKMBAIOIINX
onHOBpeMeHHO 00e cetu. 2. Kananbl TenerpadHoOil CBSI3M, MOJydyaeMble MYTeM YIJIOTHEHUS
(dacToTHOrO WM BpeMeHHOro) kaHamoB TU mnepBUYHOW ceTH, HE 3aKpelvisiioTcs 3a
OTIPEJINIEHHOM CEThI0, a B 3aBUCUMOCTH OT MOTPEOHOCTH MPEAOCTABISIOTCS TOM UM MHOU CETH.
B Hacrosmee BpeMs B cOOTBETCTBUU ¢ pekoMmeHmanusasMu MCD-T na 6asze kanaia TY moryr
OBITH CO3/IaHbl 24 KaHaja TeaerpadHOi CBI3U CO CKOPOCThIO nepeaaun S0 6o nau 12 kaHaioB
Tr co ckopocthio 100 601 mnm 6 karamoB Tr co ckopocThio nepeaaun 200 6ox. Ha Tenerpaduoit
CeTH, KaK MPaBWJIO, MPUMEHSIOTCS KaHalbl 1T co ckopocThio nepeaauu 50 u 100 601, koTopsie
[0 Mepe pa3BUTUA CETH OYOyT CBEACHBI K eIuHOMY KaHany co ckopoctbio 100 6ox. 3. Cetb
tenerpadHoil cBs3u orianuyaeTcs oT cetd AT Tem, uTo mocnemHsis, Kak MpaBuiIo, paboTaeT B
peXHME pearbHOr0 BPEMEHH, TOrAa KakK CeTh OOIIEro IMOJb30BaHMS IOMYCKAeT 3aJepP>KKY B
nepenave cooOIeHnil (B mpeaenax KOHTPOIBHBIX CPOKOB Iepenadyn Tejerpamm). B kaxmoit us
paccMaTpuBaeMbIX CeTeH Il OpraHu3aliy CBSI3U JIOMYCTUMO MCIOJIb30BaHUE KOMMYTalluu
kaHanoB. KommyTarus cooOImieHuii, mpex/e Bcero, MpUMEHseTcsl B ceTH TenerpadHoii cBszu. B
HaCTOsIIIee BpeMsl Bce Ooliplliee MPU3HAHUE TOTyYaeT pa3AeliceHHe ceTu TenerpadHoi cBsS3M Ha
B 4YacTh (IBa YpOBHA); TPAHCIOPTHYIO CETh U CETh JOCTyma. [paHCHOpPTHas CeTh
MpescTaBiIsieT co00M COBOKYMHOCTh KOMMYTAIMOHHBIX Y3JI0B, COCAMHEHHBIX MEXKIY COOOi
TUHUSMU TIiepefayu (KaHalaMu mepeaadn), 00ecleurnBaIIUMU Mepeiady HHPOPMAIUU MEXKTY
TEPPUTOPHATBHO pacIpeeICHHBIMU MECTHBIMU CETSIMU CBSI3U. TpaHCOpPTHast CETh BKIIOYAET
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MEXIyHApPOJAHYIO, MEXKIYrOPOJHYI0 M BHYTPHU30HOBBIC (pErmoHaJbHBIC) TelerpagHbie CEeTH
cBsA3U. LleHTpaabHBIMU 3JIEMEHTAaMU TPAHCIIOPTHOM CETH SIBJISIOTCS BBICOKOCKOPOCTHBIE JIMHUH,
OpraHM30BaHHbIC B OCHOBHOM Ha 0a3e BOJOKOHHO-ONTHYECKUX JIMHUHK (CKOPOCTH OT 64 KOUT/C
710 IECATKOB M COTEH MEraduT B CEKyHy). TpaHCIOpTHAs CeTh MpeaHa3HaueHa Uit TOTO, YTOObI
o0ecrieunBaTh Iepenadyy BBICOKOCKOPOCTHBIX MOTOKOB HH(popManumu 0e3 HpOoMEexXyTOYHOTO
HakoruieHus. CeTh JOCTyma TpeaCTaBiseT cOOO0H MECTHYIO CeTh, NpEIHA3HAYCHHYIO IS
MPOIYCKa MECTHOTO TpaduKa W TOIKIIOYCHHS Pa3HOOOPa3HBIX a0OHEHTCKHX TEPMUHAIOB K
TpaHCOpPTHOH ceTh. OHA COCTOUT U3 A0OHEHTCKHX JINHUH CBSI3M, OKOHEYHBIX KOMMYTAIIMOHHBIX
CTaHILIMM, a TaK)K€ KaHAJIOB, COCUHSAIOINX MECTHbIE CTAHLIUU MEX]y COOOH U C TPaHCIIOPTHOM
cerbto. Certb Tesexce MexayHapoaHble coeIMHEHUS TesnerpadHbix a00OHEHTOB HaIlIEH CTPaHbl €
TenerpadHbIMA_aO00HEHTAMH JPYTUX CTPAaH MHpa OCYMIECTBISIIOTCS MO MEXIAYHAPOTHOW CETH
aboHEHTCKOTO TenerpadupoBaHus, KOTopas HasbiBaeTcs Tenekc. ITa ceTh oObeaunseT 96 crpan
MHpa, U3 KOTophIX 28 HaxonaTcs B EBpone u comepxat 6oaee 52% Bcex aboHEHTOB Mupa. B
OOJILITMHCTBE CTPaH MEXIyHApOHas ceTh TeneKkc He BBIACIIETCS U3 o01Iel TenerpagpHoi ceTn
cTpaHbl. B kauecTBe KOMMYTAI[MOHHBIX CTaHIMHM Ha ceTu Tellekc B OCHOBHOE MPUMEHSIOTCS
JIeKaJHO-I1aroBbleé aBTOMAaTHYECKHE CTAHIUU C HCIOJIb30BAHMEM TUCKOBOro criocoba Habopa
HoMmepa. Takue craHuuu Ha3biBatoTCs craHiusAMU TUna «by». B HekoTopeix crpanax (Ppanius,
Hopgserus, lomnanaus, Actpanus, FOrocmaBust u ap.) IpuUMEHSIOTCS! CTaHIIMU THMA «A» —
3TO B OCHOBHOM KOOpPJMHATHBIE CTAaHLMHU C MCIIOJIb30BaHHEM KJIaBHATYpHOTo crocoba Habopa
HoMmepa. Ilpu Takom cmnocoOe HaGopa TenerpadHblii amnmapaT BbI3BIBAIOIIETO a0OHEHTa
BKJIIOUAETCSl Ccpa3y e IIocie TMOCHhUIKM a0OHEHTOM curHama Bbi3oBa. Habop Homepa
BBI3BIBAEMOT0 a0OHEHTa C KJIaBHATypbl TelerpapHoro anmapara COIpoBOXKIAeTCs MOCHIIKOM Ha
CTaHLIMIO TeJerpadHbIX CTApTCTONMHBIX cUrHanoB. [locneaHue BoCIpuHUMAIOTCS CHELMATbHBIM
CTapTCTOMHBIM YCTPOWCTBOM B PETUCTPE U MPEBpaIllaloTCi TaM B KOJOBbIE MMIYJIbChl Habopa
HOMEpa, KOTOpbIE€ 3aTeM IOCBHUIAIOTCS PErucTpOM Ha HpUOOpHl aBTOMATHUECKOTO HCKaHHS
cranuuu. [Ipu kmaBuaTypHoM crioco0e Habopa HOMepa BCe CUTHaJbl, MOCTYIMAONIKE Ha anmnapar
aboHEeHTa,— CHUTHaJl OTBETa CTAHI[UHU, COCAUHEHUS, 3aHATOCTH, MOBPEXKACHUS U T. 1. — TaKkKe
MOCBUIAIOTCS. CO CTAaHIMM B BUJE CTAPTCTOIHBIX TelerpaHbIX CUTHAJIOB. 3a MOCIEAHUE TOJIbI
YHCIIO CTaHUUH C KJIaBUATYpHbBIM Ha0opoM Ha ceTtu Tenekc 3HAYUTEIBHO BO3POCIO.
KoMMyTanvoHnHble  CTaHUMM  CBSI3BIBAIOTCS  JAPYr €  JIPYrOM  KaHaJlaMHU  YacTOTHOTO
TenerpapupoBanus u paguokananamu. Ha cetn Tenekc, kak mpaBuiio, UCIOJIb3YIOTCS KaHAIIBI C
aMIUTUTYTHOM Moayisiuen. C KaxIpIM roJoM ceThb Tenekc 3HauuTesbHO paciupsierca. CeTb
I'entexc Cerb I'eHTEKE — 3TO MeXIyHapoAHas TenerpadHas ceThb OOIIEro Mojab30BaHUs s
oOMeHa TeierpaMMaMu MeEXIy TejerpadHbIMH NPEANPUATUSIMU CTPaH ''COLMATUCTHYECKOTO
narepsi EBporibl, opranuzoBaHHasi o0 cUCTEMe NPSIMbIX COeAMHEHUN. B cronuiax rocyaapcTs—-
Mockse, bynanemre, bepnaune, Bapimiase u [Ipare — ycTaHOBJIE€HBI KOMMYTallMOHHBIE CTAHIIMHU
I'entekc, coeauHEHHBIE APYr C APYroM MO MNPUHLHUIY «KaXgas ¢ Kaxjaoi». OKOHEYHBIMU
MyHKTaMH SIBJISIIOTCSL  alllapaThl IMpHeMa M Iepefayd, ycTaHOBJeHHble Ha lLleHTpaibHbIX
Tenerpadax B CTOJNMIIAX ITUX TOCYAAapCTB U Ha Tenerpadax Hambosee KpYHmHBIX TOpoJoB. B
oTIM4YMe OT BHYTpUcoro3HOM cetu " [IC I'enTekc sBisieTcss 00OCOONEHHOW CEeThI0 U He
MpeycMaTpuBaeT COBMECTHOTO HCIIOIb30BaHMS KaHAIOB HU C BHYTPUCOIO3HOH ceThio [/C, HU C
MexayHapoaHou cerpto  Temekc. Kpome Toro, Ha 3TOH ceTh B OTIAMYHME OT
cetu //C ucnonb3yercss CUCTeMa ¢ OTKa3aMH, T. €. MPHU 3aHATOCTU BHI3BIBAEMOIO OKOHEUHOTO
MyHKTa WM KaHalla TeJIerpaMMbl HE MEePEeNPUHUMAIOTCS, a BBI3BIBAIOIIEMY MYHKTY MMOCHLUIACTCS
curHan 3aHATocTd. Ha cetn ['eHTekc npuHATA NMATU3HAYHAS CUCTEMA HYMEpALUU: IEPBBIE JIBE
UGpPbl ONPEAESIOT HOMEP CTaHILIMHU, a MOCIEAHUE TPH — HOMEpP BBI3bIBAEMOIO OKOHEYHOTO
MyHKTA.
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1.4 Jlexmust Ned (2 gaca).
Tema: «JIunuu cBs3u»
1.4.1 Bonpocsl Jiekuum:
1. Knaccudukauus TMHUNA CBSI3U.
2. TIpoBojaHBIEC TMHUU CBSI3H.
3. bBecrnpoBoiHbIEC THHUY CBSI3H.
4. AHTEHHBI ¥ Qpuaepsl
5. CryTHUKOBas CBSI3b.

1.4.2 KpaTkoe coaep:kaHue BOIPOCOB:
Du3n4ecKnil ypoBeHb

[Ipu moctpoeHun ceTeil MPUMEHSIIOTCS JIMHHHM CBSI3U, B KOTOPBIX HCIIOJIB3YIOTCSl Pa3JIMYHbIC
(dbu3uveckue cpeapl: TOJABEHICHHBIE B BO3Ayxe TeledoHHbIE W TenerpadHbie MPOBO/IA,
MIPOJIOKEHHBIE O] 3€MJICH 1 TIO0 THY OK€aHa MEIHbIE KOAKCUAJIbHBIE M BOJIOKOHHO-ONITUYECKHE
ka0emnu, OIMyTHIBAIOIINE BCE COBPEMEHHBIE O(HCH MEIHBIE BUTHIE Mapbl, BCE MPOHUKAIOIINE
PaZvOBOJIHBI.

B sToii TrmaBe paccMaTpuBarOTCs OOIIME XapaKTEPUCTUKHU JTMHUW CBSA3U, HE 3aBUCAIINE OT HUX
¢busznueckoi MTpHUPOABI, TaKHWEe Kak I0Joca MPOIyCKaHUs, MPOIMYyCKHas CIOCOOHOCTS,
MIOMEXOYCTOMUNBOCTh U JIOCTOBEPHOCTH mepenauu. llluprHa mosiochl MpomycKaHUs SBISETCS
(GyHIaMEHTaJIbHON XapaKTepPHUCTUKOM KaHala CBS3M, TaK KaK OIpeleiseT MaKCHUMallbHO
BO3MOXHYI0O HWH(GOPMALIMOHHYIO CKOPOCTh KaHajla, KOTOpas Ha3bIBae€TCs MPOIYCKHOM
crocobHocThi0 KaHanma. ®opmyna HaiikBucta BbIpaXkaeT 3Ty 3aBUCHMOCTb JJISl UAEAJIHLHOTO
KaHaina, a popmyina [lleHHOHA yuUTHIBAaCT HaJIMUUE B PEaIbHOM KaHaJle IIyMa. 3aBepllaeT IIaBy
paccMOTpeHHE KOHCTPYKIMH M CTaHAApTOB COBPEMEHHBIX KaOeseil, KOTOpble COCTABISAIOT
OCHOBY MPOBOJIHBIX JIMHUH CBSI3H.

Knaccupukanus JUHUAN CBA3H

CHnmcoK KITIOYEBBIX CJIOB: 3BEHO, KaHaj, COCTABHOW KaHaJ, JIMHUS CBS3HM, NEPBUYHAS CETh,
HaJIO)KCHHAs CeTh, (PU3MYecKas cpeja nepenadu JaHHBIX, TPOBOIHAS (BO3AYIIHAS ) JIMHUS CBS3H,
kaOenbpHas JIMHUSI CBSI3W, HEOKPAHUPOBAHHAsI BUTAsS Mapa, SKpaHUPOBAHHAsI BUTAS Tapa, MEIHBIN
kabenp, paJdoOKaHaJ, IUANa30H I[MUPOKOBEIIATEIBLHOTO PAJMO, IUANA30H OYEHb BBICOKHX
4acTOT, JMAINa30H YJIbTPABBICOKUX YAaCTOT, JMANa30H MHUKPOBOJIH, ammaparypa Iepeaaqu
JAHHBIX, MOJIEM, TE€PMUHAJIbHBIMN anmantep ceredl ISDN, ycTpoiicTBa Il MOAKIIOYEHUS K
uu(dpoBBIM KaHalIaM, OKOHEYHOE OOOpydOBaHHE ITaHHBIX, IIPOMEXYTOUHAas ammaparypa,
MOBTOPUTEINb, KOHILIEHTPATOP, YCWIHTEIb, PEr€HEPaTOp, MYJIbTUILIEKCOP, AEMYIbTUILIEKCOP,
KOMMYTAaTOP, aHAJIOTOBAs JTMHUS CBSI3U, IM(PPOBasi INHUS CBS3H.

HepBI/l'—leIe C€THU, IMHUH U KaHAJIbl CBHA3HU

HpI/I OIIMCAaHNH TEXHUYECKOH CUCTCMBbI, KOTOpasd nepeaacTt I/IH(i)OpMaI_II/II-O MCKAY y3JIaMH CCTH, B
JIUTEPATypC MOXKHO BCTPETUTH HCECKOJILKO Ha3BaHUM: TUHUS CBA3U, CoOCmasHou KdHAl, KdHAml,
36eHo0. YacTo 3TH TCPMHHBI HCIIOJB3YIOTCA KAaK CHHOHHMBI, U BO MHOTHUX ClIydasdX 3TO HC
BbI3bIBACT Hp06J'IeM. B 10 ke BpeMs CCTh U CHCI_II/ICI)I/IKa B UX y1'IOTp66J'IeHI/II/I.

e 3Beno (link) — 310 cerment, obecrneunBaroInil Mepeqady IaHHBIX MEXKIY IBYMS

COCCOAHMMHU Y3JIaMH CCTH. To ecTb 3B€HO HE COACPIKUT MPOMCKYTOUYHBIX YCTpOﬁCTB
KOMMYTAallUU U MYJIbTUTIJIICKCUPOBAHUS.
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o Kananom (channel) game Bcero o0o3HadarOT 4acTh MPOIMYCKHON CIIOCOOHOCTH 3BEHA,
UCIIOJb3yEMYI0 HE3aBUCHUMO TpH KOMMYyTaluu. Hampumep, 3BEHO NEPBHYHOW CETH
MOXET cocTosATh H3 30 KaHaloB, KaXIblH M3 KOTOPHIX OONagaeT MpPOIMYCKHOU
cocoOHOCThIO 64 KOut/c.

e CocraBHoii kaHaux (Circuit) — 3T0 HyThb MEXAy JABYMS KOHEYHBIMU Y3JaMU CETH.
CocraBHOW KaHanm oOpa3yercss OTIACIbHBIMH KaHAJIAMU IPOMEXYTOYHBIX 3BEHBEB H
BHYTPEHHUMH COCITMHEHHUSAMHU B KOMMYyTaTOpax. YacTo 3MUTET «COCTAaBHOW» OIyCKaeTCs
U TEPMHUH «KaHA HMCHOJb3yeTcs UIsi 00O3HAYEeHWs KaK COCTABHOTO KaHaja, Tak U
KaHaJla MEX/y COCEJIHUMH Y3JaMH, TO €CTh B IIPeeIax 3BeHa.

o JluHUSA CBSI3M MOXET MCIOJB30BATHCS KaK CHHOHUM JUISl JTFOOOTO M3 TPEeX OCTalbHBIX
TEPMUHOB.

He cTouTt OTHOCHTBCS K MyTaHHUIIE B TEPMUHOJIOTHHA OYeHb CTPOro. OCOOEHHO 3TO OTHOCUTCS K
pazauuMsM B TEPMMHOJIOTMU TPaJWLMOHHOW TenepoHun u Oojee HOBOW 00JacTH —
KOMIBIOTEPHBIX ceTeid. [Ipolecc KOHBEPreHIMH TOJIKO YCYTyOHs mpoOjieMy TEepPMUHOJIOTHH,
TaKk KaK MHOTHE MEXaHHM3MBl ITHX CETeH CTali OONIMMH, HO COXpAaHWIH 3a COOOH Mo Tape
(uHOTAA M OOJbILIE) HA3BAHU, MPHUILIEIIINX U3 KaXKI0H 001acTH.

Kpowme Toro, cymiecTBytoT 00beKTUBHBIE MPUYUHBI JJIsI HEOJHO3HAYHOTO TTOHUMaHUsI TEPMHUHOB.
Ha puc. 2.1 nmoka3ansl nBa BapuaHTa JMHHMM CBsI3U. B mepBoM ciydae (puc. 2.1, a) nuHusS
COCTOUT M3 CerMeHTa KaOessl JJIMHOM HECKOJbKO JIeCATKOB METPOB M MPEACTaBIseT cOoO0M
3BeHO. Bo BTOpoM ciyuae (puc. 2.1, 6) MUHUS CBS3M MPEACTaBIsACT COOOW COCTaBHOW KaHAa,
Pa3BEPHYTHIN B CETH C KOMMYTAIMEH KaHAJOB. Takol CEThI0 MOYKET ObITh MEPBUYHAS CETh WU
TenedOHHAs CETh.

OnHako /U1t KOMIBIOTEPHOM CETH 3Ta JIMHUS MPEACTABISAET COO0M 3BEHO, TaK KaK COCIUHSET /1B
COCE/IHHX y3J1a, U BCS KOMMYTAIlMOHHAS TIPOMEXYTOUYHAs allrapaTypa sSBIsSeTCs MPO3pavyHON s
9TuX y3ioB. [loBom 1y B3aMMHOTO HEMOHMMAHHWS Ha YPOBHE TEPMHHOB KOMITHIOTEPHBIX
CTEIUAJTUCTOB M CTIICIIHATMCTOB MTEPBUYHBIX CETEH 3/1€Ch OUYCBHU/ICH.

1.4.2 KpaTtkoe coaep:kaHue BONPOCOB:

OcHoBHas ¢(yHkuus TeiaekoMMmyHukanmnoHHbIX cerei (TKC) 3akmouaeTcss B oOecniedeHUH
WH(POPMAIIMOHHOTO 0OMEHA MEXTy BCEMH a0OHEHTCKHMMH CUCTEMaMHU KOMITBIOTEPHOU CETH.
OOMeH ocymIecTBISETCS MO KaHajaM CBS3H, KOTOPbIE COCTaBJSIFOT OJMH W3 OCHOBHBIX
KOMIIOHEHTOB TEJICKOMMYHUKAITHOHHBIX CETEH.

Kananowm cBsi3u Ha3bIBalOT COBOKYITHOCTh (PU3UUECKOU Cpelibl (TMHUH CBSI3U) U alIapaTypbl
nepenaun naHHbeiX (AILJl), ocymecTBisitomux nepeaadyy MHPOPMAIMOHHBIX CUTHAIOB OT
OJIHOTO y37la KOMMYTallMd CETH K JAPyroMy Jnu00 MeXAy Y3JIOM KOMMYTalluud |
a0OHEHTCKOM CHCTEMOM.

Takum O6p2130M, KaHaJ CBiA3U U (1)I/ISI/IIIGCKa${ JIMHHUS CBSI3U — 3TO HE OJHO U TO ke. B O6I_HCM
CJIyda€ Ha OCHOBC OHHOﬁ JIMHHUU CBSI3U MOXET OBITH OpraHu30BaHO HECKOJIBKO JIOTHYCCKHX
KaHaJIOB ITyTEM BPEMCHHOI'0, YaCTOTHOTO, (I)aSOBOl"O " IpYyrux BUAOB pa3CIICHUS.

B KOMIBIOTEPHBIX CETAX MCIOJB3YIOTCS TeleQOHHbIe, TenerpadHble, TeIeBU3UOHHBIE,
CIyTHUKOBBIE CETH CBA3M. B KadecTBe JIMHUN CBSI3M NPHUMEHSIOTCS IIPOBOJHBIE
(Bo3nmymiHbIe), KaOelbHbIe, paJUMOKaHAIbl HA3eMHOW W CIYTHMKOBOM CBsi3u. Pazmmuue
MEXAY HMMM OIpEIENsIeTcs Cpelod mepenaun JaHHbIX. Pusznueckas cpefa Iepenadu
JAHHBIX MOXET MpPEeJCTaBIATh coOOK Kalenb, a Takke 3eMHYI0 arMochepy wWiH
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KOCMHUYECKOE IPOCTPAHCTBO, 4YEPE3 KOTOPHIE PACIPOCTPAHSIOTCS AJIEKTPOMAarHUTHBIE
BOJIHBI.

B KOMITBIOTEPHBIX CETAX HCIONB3YIOTCS TeleQOHHbIE, TelerpadHble, TEJICBHU3HOHHBIC,
CIyTHUKOBBIE CETH CBs3M. B KauecTBe JIMHUN CBSI3M IPUMEHSIOTCA IPOBOJIHBIC
(Bo3ayIIHbIE), KaOenbpHbIE, paJUOKaHAIbl HA3€MHOM M CIyTHUKOBOH cCBs3u. Pazmuuue
MEXAY HUMM OIpEIeNsIeTcs Cpeaoi mnepenaun JaHHbIX. Pusznueckas cpefa Iepenavu
JAHHBIX MOXKET TMPEACTaBIATh COO0OM Kabenb, a Takke 3eMHYI arMocdepy Win
KOCMUYECKOE TMPOCTPAHCTBO, YE€pe3 KOTOPbIE pPACIPOCTPAHSIOTCA 3JIEKTPOMAarHUTHBIE
BOJIHBI.

IIpoBoanble (BO3AYLIHbIE) JHUHUM CBSI3M — 3TO TMPOBOJA 0€3 H3OJUPYIOIMHNX WU
SKPAHUPYIOMINX OIUIETOK, TMPOJIOKEHHBIE MEXAY CTOJI0AaMHU UM BUCSIIME B BO3IYXE.
TpaauIMOHHO OHU CIIyKaT AJIs Iepefadyu Tele(OHHBIX U TeserpadHbIX CUTHAIOB, HO IIpH
OTCYTCTBHU APYIUXx BO3MOXXKHOCTEH MNPUMCHAIOTCA I I€peaadrl KOMIIBIOTCPHBIX JaHHBIX.
[IpoBoAHBIC JTMHUK CBSI3U OTIWYAIOTCS HEOOJBIION MPOIMYCKHON CMOCOOHOCTHIO M MaJloit
IMOMEX03allIUIICHHOCTBIO, TIOTOMY OHU 6I)ICTpO BBITECHSAIOTCS KaOEIbHBIMU JIMHUSAMU.

KaGesabHble JMHMHU BKIIOYAIOT Kalenb, COCTOSIIUN U3 MPOBOJHUKOB C H30JIALKEH B
HECKOJIBKO CJIO€B — 3JIEKTPUUECKOM, 3JEKTPOMAarHUTHON, MEXaHUUYECKON, U pa3beMbl s
MIPUCOEMHEHHS K HeMY paznuyHoro obopynoBanusi. B KC npumenstorcs B OCHOBHOM Tpu
Tuna kabens: kabeab Ha OCHOBE CKPYYEHHBIX IMap MEAHBIX MPOBOJAOB (3TO BHUTas mapa B
SKpaHHMPOBAHHOM  BapHaHTEe, KOrja TMapa MEAHBIX MPOBOJOB OOepThIBaeTCs B
W30JISIIIUOHHBIN AKpaH, ¥ HEAKPAHUPOBAHHOM, KOT/Ia U30JIILIMOHHAs 00epTKa OTCYTCTBYET),
KOAKCHAIBHBIN Ka0eab (COCTOUT W3 BHYTPEHHEH MEIHOM JKUJIBI U OTUICTKH, OTACIICHHON OT
JKUJIBI CJIOEM HM30JISIIIUN) U BOJIOKOHHO-ONTHYECKHI Kabenb (COCTOMT M3 TOHKUX — B 5-60
MUKPOH BOJIOKOH, TI0 KOTOPBIM PaclpOCTPAHSIOTCS CBETOBBIE CUTHAJIBI).

Cpeny kaOenbHBIX JIUHUHA CBSI3W HAMITYUIIUE MTOKA3aTeIH UMEIOT CBeTOBOBI. OCHOBHBIC UX
MPEUMYILECTBA: BBICOKAss IMPOIYCKHas crmocoOHocTh (mo 10 I'6ut/c w  BbIIE),
00yCJIOBIICHHAsT KCIIOJIb30BAHUEM JJICKTPOMATHUTHBIX BOJH OINTHYECKOTO JHANa3oHa;
HEYYBCTBHTEIBHOCTh K BHEIIHUM JJICKTPOMArHUTHBIM TIOJSIM M OTCYTCTBHE COOCTBEHHBIX
AJIEKTPOMArHUTHBIX M3ITyYCHHUW, HU3Kas TPYIOEMKOCTh MPOKIAJKH ONTHYECKOTO Kadels;
HCKpPO-, B3pPBIBO- U T0KApPOOE-30MaCHOCTH; MOBBIIICHHAS YCTOWYUBOCTh K arpeCcCHBHBIM
cpenaM; HeOouiblasi ynelbHas Macca (OTHOIICHWE TIOTOHHOM Macchl K  TIOJIOCE
MPOIYCKaHKs); IMUPOKUE 00JaCTH NMPUMEHEHUS (CO3JaHHe MarucTpalicil KOJIICKTHBHOTO
JocTyna, cucteM cBssu OBM ¢ mepudepuitHpiMu yCTpONHCTBAMHU JIOKAIBHBIX CETEH, B
MHUKPOIPOIIECCOPHON TEXHHUKE H T.II.).

HenocraTkm BOJOKOHHO-ONTHMYECKHUX JHMHUM CBSA3U: IOAKIIOYECHHUE K CBCTOBOY
JAOIIOJIHHUTCIIBHBIX OBM 3HauuTeIbHO OCIa0IsgeT CHUT'HaJI, HCO6XOI[I/IMBIe 11 CBETOBOAOB
BBICOKOCKOPOCTHBIC MOJICMEI IIOKA €1IC JOPOTHU, CBETOBOJAbI, COCANHSAIOIINC SBM, JOJDKHBI
cHa0XaTbCs HpeO6pa30BaTeJ'IHMI/I OJICKTPUYCCKUX CUTHAJIOB B CBETOBLIC U 06p8.THO.

PaanokaHaibl Ha3eMHOI U CIYTHUKOBO# CBSI3M 00pa3yloTCs ¢ MOMOIIBIO MepeaaTynka u
MpUEMHHUKA PATUOBONH. Pa3nuuHble THUIBI PaJlOKaHATIOB OTJIMYAIOTCS HCHOIB3YEeMbIM
YacTOTHBIM JIMANa30HOM U JalbHOCTBhIO Tepeaauun uHbopManuu. PaanokaHambl,
paborarole B JOuana3oHaX KOPOTKHMX, cpeaHux u JummHHBIX BoiH (KB, CB, JIB),
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o0ecreynBaroT JalbHIOK CBSI3b, HO NPH HEBBICOKOW CKOPOCTH IEpeJadd NaHHBIX. OTO
pajgMoOKaHambl, TI/A€ HCIOJB3YETCSl aMIUIMTyAHas MOJIyisiuuMs curHaioB. Kanansl,
paborarore Ha Jauana3oHax yiubTpakopoTkux BosH (YKB), sBusitorcs  Gosee
CKOPOCTHBIMH, JUISl HUX XapaKTE€pHA 4acTOTHAsi MOAYJALUS CUTHATIOB. CBEPXCKOPOCTHBIMU
SIBJITFOTCSI KaHAJIBI, pa0OTaloNIUe Ha Juarna3oHax cBepxBbicokux dactoT (CBY), T.e. cBbImIE
4 ITu. B nuanazone CBY curHaibl HE OTpakaroTcsi MOHOC(hepoi 3eMim, MO3TOMY IS
YCTOMYMBOW CBs3M TpeOyercs mpsMas BUAMMOCTb MEXIY MEpeAaTYUKOM U IPUEMHHUKOM.
ITo »toit mpuumne curHanel CBY mcmons3yrores MO0 B CIIYTHUKOBBIX KaHAlax, JU00 B
paauopeneiHbIX, € 3TO YCIOBUE BBIITOIHSIETCS.

XapaKkTepuCTUKH JTUHUN CBA3H. K OCHOBHBIM XapakTEpUCTUKAaM JIMHUMN CBSI3U OTHOCSTCS
CIIEQYIOIINE: aMIUIUTYJHO-4aCTOTHAsT XapaKTEPUCTUKA, I0JIOCA IPOIYCKaHUs, 3aTyXaHHE,
MPOIYCKHAsi CIOCOOHOCTh, NMOMEXOYCTOWYMBOCTh, MEPEKPECTHHIE HABOJKH Ha OJMIKHEM
KOHIIE JIMHUU, JOCTOBEPHOCTh NEPEIauM JAHHBIX, YACIbHASI CTOUMOCTb.

2. becnnpoBoHbIE JTUHUM CBSA3U: 001Iass MHPOPMALIUS

B OecnpoBomHBIX JNHMHUAX CBSI3M Tepenavya HWH(POPMAIMKM  OCYIIECTBISIETCS HAa OCHOBE
pacrpocTpaHeHHsI IEKTPOMArHUTHBIX KoJieOanuii. B Tabm. 1 mpuBeneHs! CBeCHUS O qUara3oHax
YacTOT DJIEKTPOMArHUTHBIXKOJIE0aHNUH, WCTOIh3yeMBbIX B OECIPOBOJHBIX M ONTHYECKUX KaHaIax
CBSI3H.

Uewm BhITIIE paboyas yacToTa, TeM OOJbIIE €EMKOCTh (YUCIIO KaHAJIOB) CHCTEMBI CBSI3U, HO TEM
MEHbIIIE TTPEACIIbHBIC PACCTOSHUS, Ha KOTOPBIX BO3MOXKHA TpsMas Tepenada MEXIy JBYMs
MyHKTaMU Oe3perpaHcisTopoB. [lepBas U3 NMpUYMH U MOPOXKIAET TEHACHIMIO K OCBOCHHIO HOBBIX
0oJ1ee BRICOKOYACTOTHBIX JHANA30HOB.

Pamrokananel BXOIAT HEOOXOJMMOW COCTAaBHOM 4YacThi0O B CITYTHHKOBBIE WM PaaHOpEIICHHBIC
CHCTEMBI CBSI3H, TPUMEHSIEMbIE B TEPPUTOPHATBHBIX CETSX, B COTOBBIC CUCTEMbI MOOMIILHOM CBSI3H,
OHU HCHOJIB3YIOTCS B KaueCTBEATbTEPHATHBBI KAOEIBHBIM CHCTEMaM B JIOKAJIBHBIX CETSIX W IPH
00BETMHEHNN CeTeH OTACIbHBIX O(HUCOB W MPEANPHUITHNA B KOPIOpPATHBHBIE ceTH. Bo MHOrmMx
CllydasiX TPUMEHEHHE DPaJUOKAHAIOB OKa3bIBAeTCS OOJICENCIICBBIM PEIICHHEM [0 CPaBHEHHIO C
JPYTrUMH BapHaHTaMH.

Taomuma 1

Jnama3zoH Jlmmabel BotH, M |YacTtotsl, I'T1n [Ipumenenne

JleummeTpoBbIit 1.01 0,3..3 CoToBbIE pamuoTenedoHsl,
TB,criyrHukoBast cBs3b, PK B
JIBC*

CaHTUMETPOBBIIA 0,1..0,01 3..30 Pamguopeneiinbie mmHuH, PK

BJIBC, cryrHMKOBas CBA3b
Mummerposeiii — (0,01..0,001 30..300 PK B JIBC
WndpakpacHsIit 0,001.. 7,5* 10" 3*10°..4%10° BOJIC, WDM**
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BumMeIii cBeT (7,5..4,0*10-' (4,0..75)*10°

*) PK B JIBC - pamuokaHaibl B JIOKAIBHBIX CETAX M CHCTEMax

cBsizu; **) WDM - MynbTUIUIGKCUPOBAHHE C pa3fieliCcHHEM KaHaJIOB II0

JUIMHAM BOJIH.

B TeppuTopuanbHbIX CETAX Ha PETHOHAIBHOM YPOBHE 4acTO MCHOJB3YIOTCS paduopenelinble TuHuu
c6A3u (KOMMYTaIMsl KaHaJIoB, Auana3oH yactot 15..23 I'Th, cBs3b B npesenax mpsaMoi BUIMMOCTH,
YTO OrPAHUYMBAETAAIBHOCTh MEXKITy COCETHUMU CTAHLUAMH - 10 50 KM (TIpH yCJIOBUM pa3MELLCHUs
aHTeHH Ha CTpoeHusix Tuma OamieH). [locrnenoBarenbHOCTh — CTaHLUM, — SBISIOLIMXCS
PETpaHCIIATOPaMH, IO3BOJISET IEPEAaBaTh NH(MOPMALIMIO HA 3HAYUTENIbHBIE PACCTOSIHUSL

PamocBsi3p ucmosnb3yeTcsi B KOPHOPATUBHBIX M JIOKATBHBIX CETSX, €CIHM 3aTpyAHEHa MpOKIIajKa
JPYrHX KAHAJIOB CBSI3H. Paouoxkanan MO0  BBINOJHSAET POJIb MOCTAa MEXKAY IMOICETSIMU
(IByXTOYEUHOE CcOeIuHEeHHue), Jubo sABisgerca oOmell cpenod nepemaun naHHeix B JIBC mo
n3naraemomy gainee meroqy MJIKH/OK (cm. 1. 4), 1m0O0 CIyUT COEAMHEHHEM MEXIY
HECHTPAJIbHBIM U TEPMHUHAJIBHBIMU Yy3JIaMU B CETHU C HCHTPAJIM30BAaHHBIM YIIPABJIICHUCM.

B mepBom cnydae (CBsI3b NBYX CETEi) MMEEeM JBYXTOUEYHOE COCTUHEHUE C HampaBlICHHBIMHU
aHTeHHaMH, JaJbHOCTh B Tpefenax npaMoid BuauMoctH (00biyHO 10 15-20 kM
pacroyio’)KeHHeM aHTeHH Ha Kpbllax3gaHui). MoCT wuMeeT [Ba ajantepa: OJWH JUIs
(hopMHpOBaAHKS CUTHAJIOB TS PaIMOKaHaa, APYrou - i KaOeIbHOM MOJICETH.

B cnydae ncnonp3oBaHus pagpokaHana B KauecTBe oOmiel cpeabl nepenaun naHHbX B JIBC ceth
naseiBatotT RadioEthernet (cranmapt IIEE 802.11), oHa 00BIYHO HCIIOIB3YETCS BHYTPH 3/1aHKi. B
COCTaB anrapaTypbIBXOJAT IPUEMONEPETATUYNKN U aHTEHHBI. CBSI3b OCYILIECTBIIIETCS HA YaCTOTaX
OT OJJHOTO IO HECKOJIBKMX rurarepil. PaccrosiHus Mexay y31maMu - HECKOJIBKO JECATKOB METPOB.

B cootBerctBun co cranmaprom IEEE 802/11 Bo3MoxHBI 1Ba criocoba miepenayd JBOUYHOM
uHpopMmarmu B JIBC, 00a OHM UMEIOT 1IEJIbI0 00SCIICUUTD 3AIMUTY HH(POPMAITUH OT HEXKEIATSIILHOTO

JOCTyTA.

[TepBbIit croco6 H3BIBACTCS METOJIOM IpSIMOM nocnenoBarensHoctu (DSSS -

Direct Sequence Spread Spectrum). B HeM BBOAMTCS H30BITOYHOCTh - KaXIbIH OHT JaHHBIX
MIPEJCTaBISIETCsl MTOCIIENOBaTeIbHOCTEI0O M3 11 3neMenToB ("ummnoB"). DTa MocienoBaTeIbHOCTh
CO3JIaeTCs M0 ATOPUTMY, U3BECTHOMY YYAaCTHUKAM CBSI3H, U IIOTOMY MOXET OBbITh Je(prpoBaHa
nipu nipuemMe. M30bITOYHOCTD MOBBIIIAET TIOMEX0YCTOWYHUBOCTD, YTO MO3BOJISIET CHU3UTH TPEOOBAHUS
K MOUIHOCTH TepelaTuyuKka, a JUIsi COXPAaHEHHS BBICOKOM CKOPOCTHM HYKHO pPAaCIIUPSThH
MI0JIOCY MPOITYCKAHMS.

Bropoii crioco6 - metox yactotHbIx ckaukoB (FHSS - Frequency Hopping Spread Spectrum). B
3TOM METO/Ie 10JI0ca MPOITyCKaHus JeiauTes Ha 79 nomana3oHoB. IlepenaTunk nepuoaudecku (¢
mrarom 20...400 Mc) nepekirodyaeTcsi Ha HOBBIN M0JUIMAINa30H, IPUYEM IrOPUTM U3MEHEHHUS YacToT
U3BECTEH  TOJBKO  YYaCTHUKAM CBS3M U MOXKET  M3MEHATBCS, 4YTO UM 3aTpPyAHSET
HECAaHKIIMOHUPOBAHHBIN JIOCTYII K IAaHHBIM.

B BAapUAHTC HCINOJIb30BAHUA PATHUOKAHAJIIOB UIA CBA3U HEHTPAJIIBHOTO U Hequ)epHﬁHOF 0 Y3JIOB
I.[eHTpa.]'ILHLIfI IIYHKT HMMCCT HCHAIIPABJICHHYKO AHTCHHY, a TCPMHHAJIBHBIC ITYHKTbBI IIPpHU 3TOM
HCIIOJIB3YIOT HAIIPaBJICHHBICAHTCHHBI. I[a_]'ILHOCTL CBsA3H COCTABJISACT TAKIKE NCCATKU MCTPOB, a BHC
MOMEIIEHUI - COTHU MCTPOB. HpI/IMep MHOI'OTOYE€YHOM CHUCTEMBI: HCHAITPpABJICHHAA aHTCHHA I10
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ropusontany, yroi 30 rpamycoB mno Beptukaiu, 5,8 ITn - xk tepmunamam, 2,4 ITu - x
LEHTpAIbHOMY Y311y, A0 62 TepMHHAIOB, naibHOCTH - 80 M 0e3 mnpsmMoil Buaumoctu. B
cucreme RoomAbout cBsi3p Ha uwactore 920 MI'ny rapantupyercs Ha paccrosiHuu B 120
METpPOB, IPEIYCMOTpPEHA 3aIIUTa OT TepexBara HHPpopMaIHu.

B ycrnoBusiX BBICOKMX YpPOBHEH SJIEKTPOMArHUTHBIX ITOMEX HMHOTJIA HCIOJB3YIOT UHPPAKPACHbIe
Kananwl céa3u. B mocnemHee BpeMsi MX CTallM MPUMEHSTh HE TOJBKO B IIeXaX, HO U B o¢ucax, rue
JIy44 MOYKHO HalpaBJIATh HaJl IEPETOPOIKAMU ITOMEILIECHNSI.

B o6opynoBanme GecripoBoHbIX KaHaioB I1/] Bxomst:

1. CereBble aaanTepel U pauOMOACMEI, IMOCTABJIACMBIC BMCCTC C KOMHATHBIMU aHTCHHAMHU U
JpaiiBepamMu.

Paznmuuarorcs cnocoOamu 00paOOTKM CHUTHAJIOB, XapaKTEpU3YIOTCS 4YacTOTOM Iepenayd,
IIPOITYCKHOU

CIIOCOOHOCTBIO, TATbHOCTBIO CBSI3H.

CereBoil amanTep BCTaBIsSIETCST B CBOOOJHBIA  pa3beM  ILIMHBI
KoMIbioTepa. Pammomoniem momkimrodaercss kK mudpoomy OO/l gepes
CTaH/IapTHBIN HHTEpPEHIC.

2.  Pag@oMoCThI WCIOJB3YIOTCS I OOBEAWHEHUS MEKTY COOOW KaOeNbHBIX CETMEHTOB W
otaenbHbIX JIBC B npenenax npsiMoi BUAMMOCTH U JJIsI OPraHU3aIMM MaruCTPajibHbIX KaHAJIOB
B OTMOPHBIX CETSIX, BBITTOJHIIOT PETPAHCIAINIO M (PUITBTPALIUIO TIAKETOB.

3. HampaBneHHbIE W HEHaNpaBJICHHBIC AHTCHHBI, AHTCHHBIC YCHJIMTEIHM, M BCIIOMOTATEIbHOE
o0opynoBaHue THTIA
Kabeieid, I0JI0COBBIX (PHIILTPOB, TPO303AIMUTHUKOB H T.II.

1.12.2 KpaTkoe cojep:kaHHe BONPOCOB:
CnymHuukoeas cés3b

Ilepenaromass aHTeHHa npeoOpa3yeT SHEPrUI0 BOJH, MOCTYNAOLMUX 1O ¢uaepy OoT
nepefaTyuka K aHTEHHE, B HHEPrui0 CBOOOJHBIX KOJI€OaHUH, paclpOCTPaHSIOMUXCA B
OKpyXaroleM mnpocrpaHcTBe. llepenaromias aHTeHHa JOJDKHA HE MPOCTO  M3IydaTh
3JIEKTPOMArHWTHbIE BOJHBI, a oOecneyuBaTh HamboJee paLUOHAIBHOE paclpeseieHue
SHEPIUU B MPOCTPAHCTBE. B CBA3M C 3TUM OJHOM M3 OCHOBHBIX XapaKTEPUCTUK IEepPENAIOLINX
aHTEHH SBJIETCS AMarpaMMa HanpaBieHHocTH (/IH) — 3aBUCHMOCTH M3IydaeMoro mojisi OT
MIOJIOKEHMSI TOUKHM HaOmroeHus (Touka HaOMI0IeHHs JOJKHA HAXOIUThCS B JajibHEH 30He —
Ha HEUW3MEHHO OOJIBIIOM pacCTOSIHMM OT aHTeHHbI). TpeOoBaHMS K HalpaBIEHHOCTH
KOJIEOJIIOTCS. B OYEHb UIMPOKMX IpeAenax oOT OJNM3KMX K HalpaBJIeHHBIM (CHCTEMbI
panuoBelmaHuss UM 3(QUPHOIO TEJIEBHIEHHs) 10 PE3KO BBIPAKECHHOM HANpaBIEHHOCTH B
ONpENICNICHHOM  HampaBleHUM (JajbHsSsI KOCMMYECKass pPaguoCBsA3b,  PATUOJIOKALUS,
panuoacTpoHOMusi U T.1.). HampaBieHHOCTh TMO3BOJsiET ©€3 YBENIWYEHHS MOIIHOCTH
nepefaTyuka YBEIMYUTh MOIIHOCTH IOJIs, U3Iy4aeMOro B JAaHHOM HAaNpaBJICHUHU, a TaKkKe
MO3BOJISIET YMEHBIIATh IIOMEXW COCEAHMM DPAJIUOTEXHUYECKHMM CHCTEMaM, TO €CTb
CIOCOOCTBYET  PEUIEHHI0  HpoOJeMBbl  3JEKTPOMAarHUTHOW  coBMectuMoctu  (OMC).
HanpaBiieHHOCT MOXHO MOJIyYUTh TOJIBKO KOTJa pa3Mepbl AHTEHHBI CYIIECTBEHHO
MIPEBBIIIAIOT JJIMHY BOJIHBI KOJICOAHHIH.
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IIpuémuas aHTeHHA YIIaBIMBAaeT SHEPIHIO CBOOOAHBIX KOJICOAHUH U MpeBpalaeT e€ B YHEPTUI0
BOJIH, KOTOpasi MOCTYIaeT 1o (uaepy Ha BXOJ MpUeMHUKa. [[Jis MpUEeMHBIX aHTEHH JHarpamma
HanpasiieHHOCTH (/IH) — 3To 3aBUCHMMOCTH TOKa B Harpy3Ke aHTEHHbI, TO €CTb B KOHEYHOM
cuere B npuemHuke, win J/1C HaBoauMMON Ha BXOJE NPUEMHHUKA, OT HAIPaBJIECHUs NPUXOa
AJIEKTPOMAarHUTHOM BOJIHBI, OOJyyaromied aHTeHHy. Hainuue HampaBlI€HHBIX CBOWMCTB Yy
MIPUEMHBIX AHTEHH IIO3BOJIIET HE TOJBKO YBEIMYMBATh MOLIHOCTH BBIIEISEMYIO TOKOM B
Harpy3ke, HO M CYIIECTBEHHO OCHAOIATh MPUEM Pa3IMYHOTO POJa MOMEX, TO €CTh MOBBIIIACT

Ka4yeCTBO MpUEMA.

JIroOyro mepenaronyo aHTeHHY MOYKHO MCTIOJIB30BaTh U JUIs IpUéMa 3J1eKTPOMArHUTHBIX BOJIH U
BOOOI11IE TOBOPS, HA0OOPOT, OJTHAKO U3 3TOTO HE CIEAYET UTO OHU OJJUHAKOBBI IO KOHCTPYKIUH.

1.1 dupepsbl[npaBuTb | NpaBUTb BUKU-TEKCT]

Ocnosnas cmamoesa: Quoep (paduomexnurka)

Baxnyio posnb B paboTe aHTEHHBIX YCTPOMCTB Hrpaer JuHMs mnepenad (uuep), KoTopas
nepenaéT PHEpruro0 OT reHepaTopa K aHTEHHE (B IEpelarollleM pPeXUMe) WIM OT aHTEHHBI K

MPpUEMHHUKY (B peKuMe Npuéma).

OcHoBHble TpeOOBaHUS K (GUAECPY CBOJATCS K €ro 3JIEKTPOrepMETHYHOCTH (OTCYTCTBHUIO
W3IYYCeHUsT SHEpruu w3 ¢uaepa) ¥ MajbIM TEIUIOBBIM TOTEpsM. B mepenaromem pexnme
BOJIHOBOE COTIPOTHBIICHHE (HUaepa TOJDKHO OBITh COTJIACOBAHO C BXOJHBIM COTPOTHBIICHHEM
aHTEHHBI (4TO oOecrieynBaeT B Guaepe pekuM Oeryiiel BOJHbI) U ¢ BBIXOJIOM NepeaaTuuka (st
MaKCUMaJbHOM OTJaud MOUIHOCTH). B mpuéMHOM pexkume coriacoBaHue BXoJa MpUEMHHKA C
BOJIHOBBIM COMNpOTHBIIEHUEM (uaepa obecrnieynBaeT B TMOCIEAHEM pEXUM Oeryiield BOJHBI.
CornacoBaHue k€ BOJTHOBOTO COTIPOTUBIIEHUS (huepa ¢ COMPOTUBICHUEM HArpy3Ku — YCIIOBUE
MaKCUMaJbHOM OTJauud MOIIHOCTM B Harpy3ky npuéMHUKa. B 3aBUCMMOCTHM OT AMana3oHa
PaZMOBOJIH MIPUMEHSIIOT pa3IMYHbIE TUIIBI (PUIEPOB:

e JIBYX WJIM MHOTO-IIPOBOJIHBIE BO3AYIIHbIE (PUAEPHI
e BOJIHOBOJIBI MPSIMOYTOJILHOTO, KPYIJIOTO MM JUTMOTHYECKOTO CEUeHUN

e JIMHHUM C IOBEPXHOCTHOM BOJHOM

U JApyrue.
2.

3aBUCMMOCTH OT BBICOTBI Op6I/ITBI, CIIYTHUKH JCJIIATCA Ha TI'COCTAlMOHAPHBIC U
HI/ISKOOp6I/ITaJ'IbeIC.

CryTHUKH, HaXOSIIMECs Ha BBICOTE OKOJIO 36 ThIC. KM HaJl 3KBATOPOM, COTJIACHO TPEThEMY
3akony Kemepa, umeror mnepuosa oOpaiieHus paBHbIA 24 dYacam, M Ha3bIBalOTCA
reoCTallMOHAPHBIMU (HemoIBMKHBIMU OTHOCHUTEIIBHO 3emin). IIpumenenne
re0CTallMOHAPHBIX CIYTHUKOB MO3BOJISIET 3HAUUTENIBHO YIIPOCTUTh AHTEHHBIE CUCTEMBI (HET
HEOOXOJMMOCTH B MpPHUBOJAE, MEHSIOUIEM  OpHEHTAlMI0O  aHTEeHHBI).  YeTbipe
reoCTallMOHAPHBIX CITyTHHKA (pacrosioKeHHble Ha YIrJIOBOM paccTossHuM B 90 rpamycos
JpYyr OT JIpyra) MOKpPBIBAIOT BCKO MOBEpXHOCTh 3emiu. K HemocTatkaM reocTaniMOHapHbBIX
CIIYTHMKOB OTHOCHUTCSI JIOBOJIEHO OoJIbIIast 3ai€pKKa MpoxoxkaeHus curuaia (250-300 mc).
Kpome Toro, cammkom ONM3KO pacrlosoKEeHHbIE CIHYTHUKH, paboTarolmue B OJHOM
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JMana3oHe 4acToT, OyAyT cO37aBaTh MOMEXH Ipyr it Apyra. [lpueminemoe yrioBoe
paccTosiHUE MEKy TAKMMH CIYTHUKAMU COCTaBIISIET 2 Tpaayca, TO €CTh OJHOBPEMEHHO Ha
re0CTalMOHAPHON OpOUTE MOXKET HaXxoAWThcs He Ooinee 180 cmyTHUKOB (paboTarmux B
oOmieM auama3oHe 4YacToOT). 3a CYeT MWCIOJB30BaHMUA HECKOJBKUX JMANa30HOB 3TO
OTpaHMYEHUE  HECKOJIBKO  cMmsrdyaercd. [paJulMOHHO  HCIOJIB3YIOTCS  YacTOTHI
(mpubnm3utensHo) ot 3 [T mo 30 I'T'w, yTo MPUBOAXT K 3aBUCHMOCTH KaueCcTBa Iepeadn
OT MOTOAHBIX YCIOBUH (0K/b, CHET).

CryTHHK CBSI3U MMEET HECKOJIbKO IPUEMOIIEPEIaTYMKOB (TPAHCIIOHIEPOB), pabOTAIONIMX B
Pa3HBIX YaCTOTHBIX AHUAIIa30HaX. KomnaectsBo TPAHCIIOHACPOB OOBIYHO JIEXKHUT B HHTCPBAJIC
12..20, Tunu9HAs NpOIyCKHAast CTIOCOOHOCTH OJTHOTO TpaHcmoHaepa — S0 Mout/c.

[Tpumepsl reoctanimoHapHsix cucreM — MuMapcar, Runnet. OauH U3 CIIyTHUKOB CHCTEMBI
Runnet oxBaTeiBaeT moutu BCcio Tepputoputo Poccun. [{namazonst yactot 6.18..6.22 I'T u
3.855..3.895 I'T'u. luamerp anTeHHHI 4,8M.

HuskoopOuranbHbie (BbICOTa OPOUTHI — OT COTEH /10 €MHUIL THICSY KUJIOMETPOB) CITyTHUKHU
MIOCTOSIHHO MEPEMEIIAIOTCS OTHOCUTENBHO JII000H TOYKM MOBEPXHOCTH 3emiiu. OCHOBHOM
MPUHIUI HU3KOOPOUTAIBHBIX CHUCTEM — OOJIBLIOE KOJIMYECTBO (HECKOJIBKO JECATKOB)
CIyTHUKOB, COBMECTHO OXBaTBIBAIOIIMX BeCh 3eMHOM m1ap. Torna iro0ast Ha3eMHasi CTaHLIUA
MOXXET  MEpPeKIoYaThCs  MEeXAY CIHYTHHKaMH 10  Mepe HMX  IPOXOXKIACHHUS.

CaMblil M3BECTHBI MPOEKT HU3KOOPOUTaNbHON cuctembl — Hpuamym — Biirodaer 66
(mepBOHAYANBHO TUIAHUPOBAIOCH 77) cmyTHUKOB Ha BbicoTe 750 kM. Kakmpri crmyTHUHK
nMeet no 48 mydeit mo 174 mymiiekcHBIX KaHana Kaxabid. /lmanmazon wactoTt 1610-1626.5
MTI'11 (o3BoJIIET UCTIOIB30BATh MUTAHUE OT AKKYMYJISITOPOB).

Hpyroit npoekt — ['mobancrap — BiIrodaet 48 cmyTHUKOB Ha BeicoTe 1400 KM, y KaXXa0TO0
CIyTHHKa MO0 ImecTh CHOoKycupoBaHHBIX jayder mo 2800 kananoB Kaxapld. Hazemnas
CTaHIMSI B KaXIblii MOMEHT BpPEMEHHU TOJJIEP)KUBACT CBSI3b C TpeMs OMbKalImMu
CIyTHUKaMHU.

1.5 Jlekmus Ne5 (2 gaca).
Tema: «CtanaapThl B 00J1aCTH TEICKOMMYHUKAITUN )

1.5.1 Bonpocwl jiekum:

1. Buael coobiienuii 1 UxX XapaKTepUCTHKH, MIPUHIUIIBI TPE0Opa30BaHUs aHAIOTOBBIX
cooOmieHuii B iudpoByro hopmy U 06paTHO
NudopmanronHas eMKOCTh U U30BITOYHOCTH COOOIICHUIA
[TonsiTe o cxxatuu HHPOPMAIIH
ANTOpUTMBI KOJUPOBAHUS UCTOYHUKA
MeToap1 MOAYIISLIMU B CUCTEMAX CBS3H.
Haznauenue, XapakTepuUCTHUKHU, CTPYKTypa CETH, OCOOEHHOCTH (UBUYECKOTO U
KaHaJIbHOTO ypoBHE# crnenyronux cucrem: Wi-Fi (802.11 a/b/g), 802.11n, WiIMAX, Bluetooth,
ZigBee, NanoNet, GSM, GPS, I'TTIOHACC, CDMA2000, ADSL

7. Knaccudukanus cucrtem cBsizu

oA wWN

1.5.2 Kpatkoe coaep:kaHue BOIPOCOB:

COBpGMGHHHI’I nepuoa pa3BUTHUA O6H.[€CTBa XapaKTCpU3yeTCsa IMNCpexoJoM OT
I/IH,Z[yCTpI/IaJIBHOﬁ K HH(I)OpMaHHOHHOﬁ TUBUIIM3allH. HOCTpOCHI/Ie I/IH(I)OpMaLII/IOHHOFO
O6H_ICCTB3. CTaHOBUTCA HpHOpHTGTHOfI 3amadeil. B HOBOM 06IJ_ICCTBC Tpe6yeTC$I HOBBIM THII
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oOpazoBanusi - «omnepexaromuii». CHenuaiucToM CErofHs CTAaHOBUTCS JIMIIb TOT, KTO
MOCTOSIHHO YCBAaWBaeT HOBBIC 3HAHMS, 00bEM KOTOPBIX YABAWBAETCS KaXKIBIE IMOJITOpA ToOfa.
Bospacraer HeoOXOIMMOCTh TOJYYEHUST HOBOW HWH(OpManuy, OOHOBJICHUS 3HAHUMH,
MOBBIIICHUS KBATN(UKAIIUHN, OCBOSHHS HOBBIX BUJIOB JICATEIBHOCTH.

CymiecTByIOmMNA ppIHOK HHPOPMAITMOHHBIX YCIYT B COOTBETCTBUU CO CBOCH CTPYKTYpPOI
TpeOyeT OT MOJIL30BATENsl ONPEACICHHOW CyMMBl 3HaHWH, HAaBBIKOB, yMeHuH. [lomp3oBarens
JIOJDKEH 3HATh CBOM MH(OPMAIIMOHHBIE TOTPEOHOCTH, YMETh UX TPaHCHOPMHUPOBATH B 3aIIPOCHI
Ha WH(OPMAIIMOHHOM SI3bIKE, KOTOPBIA TPHUCYI] JAHHOW CTPYKType, HMETh HaBBIKH
[0JIb30BaTENsl B CHCTEME KOMMYHMKAllMM pbhIHKAa HMH(POPMALMOHHBIX Yyciyr. Yenosek
WH(POPMAIIMOHHO TPAMOTHBIA — 3TO TOT, KOTOPBIH OCO3HAET MOTPEOHOCTH B WH(OpPMAINH,
yMEeT €€ HCKaTh, I0Jy4aTh, OLEHUBAaTh M TBOPYECKH HCHOIb30BaTh. Ho, mnpexne
BCEro, HEO0OXOJUMO YSACHUTBH, YTO CIIEAYET IOHUMATh 10T MHPOPMAITUEH.

Hugpopmayus (information ot nar. informatio — pasbsicHeHue, OCBeIOMIICHHUE) —
3TO cOJiep’KaHue KaKoro-nmubo cooOlieHus, CBeAeHUsl 0 yeM-au00, paccMaTpuBaeMble B
acleKkTe HUX Mepelaud B MPOCTPAHCTBE M BPEMEHM; 3HAUYEHHUE JaHHBIX, (akToB. B
®enepanpHoM 3akoHe Poccuiickoit ®@enepanuu ot 27 uronsg 2006 r. Nel49-d3 «O6
nHpopMauuu, HHQOPMAIMOHHBIX TEXHOJOTUSIX U O 3aluTe HHPOpPMALUU» AaeTCs
HECKOJILKO WHOE€ oTmpeAeieHne UHOOpMaluu: «CBeAeHHs (COOOIeHus, TaHHBIC)
HE3aBUCHUMO OT (POPMBI UX IPEICTABICHUS).

Nudopmanust MoxKeT cylecTBOBaTh B ABYX (popmax — CKpPBITOHM, KOTOPYIO HCIOJb3Ys
tepmuH I'. I'epiia, MOXHO Ha3BaTh nomeHYUAIbHOLU, N SBHOU, aKTyallbHOM, KOTOpas BO3MOXHa
JUIIb TPU HATUYUU CyOBbEKTa, HEKOTOPOU TPEThEe CTOPOHBI, CIIOCOOHOM €€ YIOBUTh, N3BIICUb,
OILICHUTH U UCHOJIb30BaTh, — COYUANLHOU.

ConmanbHaast uHOOPMAIUS MPEJACTABISAET COOOM OTpa)KEHHE BBISIBJICHHBIX YEIOBEKOM B
CBOEH JKU3HENESITENbHOCTH PA3IMYUil B KaueCTBEHHOM COCTOSIHUM OOBEKTOB, UX CBS3EH U
B3auMooTHouleHuid. Ilo3HaBas mpupoaHyl0 HHDOpMaIMIO, YETOBEK IEpPEeBOJUT €€ B
COLIMANIbHYIO, HO KaK MBICIISIIIIEE CYLIECTBO M CaM IPOU3BOUT MOCIIETHIOKO.

Taxkum oOpazom, uHOPMAITHIO, TTEPEAAOIIYIOCS B YEJTOBEYECKOM OOIIECTBE M aKTUBHO
Y4acTBYIOIIYI0 B (OPMHUPOBAHMU OOIIECTBEHHOTO CO3HAHWUS, Ha3bIBAIOT COUYUATbHOI.
ConmanbHON MH(POpPMANMK TPUCYIIA CBOWCTBA, OTIMYAIOIIME €€ OT APYTrUX MaTepHaTbHBIX
0o0bekToB. OHM JAensATCsS Ha ampubdymueuvie U yeHHocmHvle. ATpUOYTUBHBIE CBOMCTBa
OOBEKTUBHBI, T. €. HE 3aBUCAT OT YEJIOBEKA, €ro BOJIM U KenaHuid. K HuM oTHOCATCS:

[J  HeOTAEeNMMOCTb MATEpPUAIIBHOTO HOCHUTEIS M  A3BIKOBOW  HPHUPOIBI
nHbOpPMAIIHH;

[J  OUCKPETHOCTh — CBOWCTBO MEpenaBaThCsi, XPAaHUTHCSI U UCIOJIb30BATHCS IO
4acTsM;

(] W30BITOYHOCTHh MH(POPMALHUH — CBOMCTBO MHOTOKPATHO NyOJIHMpPOBATHCS B
CTPYKTYyp€ MaTepUaIbHbIX HOCHUTENEH, TapaHTUpPYIOIIee YCTOWYUBOCTH H
HaJIe)KHOCTh €€ Mepeaayu;

[J  paccesiHue — CBOICTBO, crocoOcTByIOIIEe Xa0TUUYHOMY,
HEKOHTPOJUPYEMOMY pAacCHpOCTPaHEHUIO HMHPOpMAUM BO BpPEMEHU H
MPOCTPAHCTBE, BCIEACTBUE YEro 3aTPYAHSAETCA €€ Hchoiib3oBaHue. JlaHHoe
CBOMCTBO OTpa)xxaeT CcTpeMiieHue HHPOpPMalMU pacuuparh chepy cBoero
BIIUSTHUS;

[J KOHUEHTpanus — CYXEHHE IOoJsi BO3MOXHOTO  pPAacCIHpOCTPaHEHUS
uHpopManuyu, OrpaHUYEHHE €€ PACIpPOCTPAHEHMS DPA3TUYHBIMU pPaMKaMHU.
OAHOBPEMEHHO OHO XapaKTepH3yeT CHOCOOHOCTh MYyTeM OTpaK€HUs B
CTPYKTYypE€ MaTe€pHaJbHbIX HOCHUTEJIEH HAKAaIIMBATbCS, COXPAHATHCA BO
BPEMEHHU.

WNudopmanus, KpoMe MepeurciIeHHbIX BbIIe aTpHOyTUBHBIX CBOMCTB, 001aJaeT Takxke
PSIOM CBOMCTB, XapaKTEPHU3YIOLIUX CTENEHb €€ MOJE3HOCTH Ul MoTpeduTens. DTH CBOWCTBA
HOCSIT OTHOCHUTEJIBHBIN XapaKTep.
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Kauecmeennvie xapakmepucmuxu:

[]  nmocTtoBepHOCTh (MPUOIMKEHHOCTH HWHPOPMAIMU K HMCTOUYHHKY HIIH
TOYHOCTB €€ Mepeaaun);

[J  00BeKTUBHOCTH (MH(OpMAIUA, OYUIICHHAS OT HEU30CKHBIX HCKAKCHUH,
BO3HUKAIOUIMX IPH €€ Iepeaayde, HanpuMmep, No HeopMalbHBIM KaHallaM);

[ CBOEBPEMEHHOCTS;

[J  peneBaHTHOCTH (CTENEHBb COOTBETCTBUS MHPOPMAIIMHU pelIacMoi 3a1aue);

[J  akTyalnbHOCTH (BaXXHOCTHh HH(OPMAUUH B KOHKPETHBI MOMEHT BPEMECHH ).

Konuuecmeennvie xapakmepucmuku:

(1 monnoTta (MHPOpMaUs 63 «MHPOPMAITMOHHOTO IIIyMay);

(]  mocTtatoyHOCTh (KOJIMYECTBO HH(GOPMALUH, JOCTATOYHOE JUISI HMPUHATHS
OTIPE/ICJICHHOTO PELICHUS).

Ilennocmmuvle xapakmepucmuxu:

[J  ueHHOCTb (IIeHHOCTHas WHGOpMaLUs AJIsl pEUIeHUsI KOHKPETHOW 3a1a4m);
(] cTouMOCTb (Bce pacxosl 0 (pakTy moaydeHust HHPOpMaLUH).

YpoBeHb TOJIE3HOCTH COLMAIBHOW WH(POpPMAIMK  OTNPENENSIETCS CTENEHBbI0 ee
BO3JICHCTBUSI Ha BOCIIPHHUMAIONIETO cyOBbekTa. Ecnu MHAMBHI, MOTydHBIINN HH(OpPMAIIHIO,
npuoOpen HEOOXOJMMBIE €My 3HaHHs, BBIPAa0dOTAll TPABWIBHOE TMOBEJCHHUE, WCIBITANT
HMOIIMOHAIBHOE YIOBJIETBOPEHHE U T. /1., TO HH()OPMAIIHIO CIIETYeT CUNTATH TIOJIE3HOM.

JIrobass wHboOpManms Ui KOro-to Bceraga OyaeTr HoBou. CrenoBaTenbHO,
nHpopManueil MOXHO CYUTATh JTIOOBIE CBEIEHHs, KOTOPHIMU 00JIallaeT 4YeJIOBEUYECTBO.
Yem sxe Torma mHpOpMamus OTIMYAECTCS OT 3HAHHWS — HE MEHee pacrnpoCTPaHEHHOTO
noHATH? YeTKo BBIPAKEHHOTO OTJIMYHS 3/1eCh HET. «3HaHHe» TOXXE€ MHOTO03HAaYHOe
noHstue. Ho B pedeBOW mNpakTHKE CIOBO «3HAHWE» 4Yalle YHOTpeOsseTcs Uit
0003HAUYEHUS CIIOKUBIIUXCS, MPOBEPEHHBIX, NMPUBEACHHBIX B CHUCTEMY CBEJEHUU, BO
MHOTOM O00OOIIEHHBIX — JO0 YPOBHS 3aKOHOB NMPUPOJIBI, OOIIECTBA, MBIIIJICHUs. 3HAHUE
SABJISIETCA PE3yJbTAaTOM T[O3HABATEIbHOW JesITEeNbHOCTU. [OBOpPAT, YTO 3HAHUEM
OBJIaJIeBalOT, a UHGopManuio nonydaior. CiaenoBaresbHO, HHPOPMALUS — 3TO U 3HAHMUE,
U B TO € BpeMs camasi aKTHBHas, MEHAIOWAsICsA, pacHpOCTpaHsieMas €ro 4YacThb.
Nudopmauus mnpeobpazyeTcs B 3HAHHE, KOTOpOE, B CBOIO Oudepe]b, CTAaHOBUTCS
nHbopManuend mis koro-nubo. I'maBHoe B mHpOpMaIUu — €€ COJep)KaHWE, HO JaBHO
MOJIMEYEHO, YTO €MY CIIOCOOCTBYIOT AMOLMH IEepeaaydl U BOCHPUATHS, YTO CYUIECTBYET
MHOT000pasue crnoco06oB GUKCAIMU U BOCIIPUATHS UHPOPMAIUH.

JloMuHUpYIOIIUI MPU3HAK COLMAIbHONW MH(OpMaUU — ee OOIIeCTBEHHOEe Ha3HAYECHUE,
COTJIaCHO KOTOPOMY BBIICTISIOT UH(OPMALILIO MACCOBYIO, ZDYRNOGYIO u
mexcnuunocmuyio. Maccosasn unghopmayun — 370 pa3sHOBUIHOCTD COIMAIBHON MHPOPMAIIHH,
MpelHa3HaYeHHOW JUId BCeX M UCHOJb3Yyolleicss BceMm HaceneHueM. OnHa coOupaercs,
HaKaIIMBaeTcs, oOpabaTbiBaeTcsi M mepedaercs Mo OQUIMaIbHBIM KaHajaM C I[OMOIIbIO
cpencTB MaccoBoil mHpopmanuu. Mexay cosnateneMm HHGOpPMAlUU U €€ MOTpeOuTeNneM —
COIIMAJIbHBIN 3aKa3.

I'pynnosasa ungpopmayus otpaxaer 6onee riny0oKoe MPeACTaBICHUE O Pa3IMYHBIX
CTOPOHAX  MaTepualbHOTO  MHUpa, oOmecTBa ©  YeJIOBEUYECKOTO  MBINLJICHUS.
Cnenuduueckass 0COOEHHOCTh TPYNNOBON MHPOPMALUK — OJHOPOJHOCTh MOTpeOuTeNneit
U OpHUEHTalMs Ha IelieBble CcolualbHble Tpynmnel. B cBoio ouepeab, rpymnmnoBas
undpopmanus guddepenuupyercs mno oOnacTAM 3HaHMSA (MaTeMaTHKa, acTPOHOMUS,
¢u3uka, MeauMUMHA W T. J.) M OTpacisIM MPOU3BOJCTBEHHON J€ATEIbHOCTH
(cTpoMTENbCTBO, TPAHCHOPT, MAIIMHOCTPOEHHME U T. JA.). Peamusyercs rpynmnosas
nHpopMalKs B TaKUX BUJAX JTOKYMEHTOB, KaK HayuHbI€ M MPOU3BOJACTBEHHbIEC U3/IaHUA,

nepenucka YUpeKACH U u OpraHu3alui, HAy4YHO-TEXHUYECKUE OTYETHI,
JETIOHUPOBAHHBIE PYKOTIUCH U T. 1.
Mescnuunocmuan uHgopmayus anpecyercs Kpyry JU1, CBSI3aHHBIX

POACTBCHHBIMHU, NPYKECKHUMHU, HpO(I)CCCI/IOHaJ'ILHLIMI/I U APYruMHU OTHOIICHHUSAMH. HpI/I
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JOKYMEHTHPOBAHUU 3TOT BHJA HHGpopMmauuu ¢Qukcupyercss B mucbMmax, (ororpadusx,
3apucoBkax. OCOOEHHOCTBIO OSTHUX JOKYMEHTOB SBISETCS YETKas HANpaBICHHOCTh
ajpecary.

B rpynmnoBoii wuHbopMmamum 1enecooOpa3sHO  BBIACTUTH HH(POPMALUIO HAYYHYIO,
MeXHUYECKYI0, RPOU3800CHMEEHHYI0, HAYUHO-meXxHuYecKyto. OcCOOEHHO BaXXHYIO POJIb UTPAET
HayuyHass wuHpopMmanus.Hayunas ungopmayus — 3TO ToilydaeMass B TIpoIlecce MO3HAHUS
Joruyueckas nHpopMaIys, aeKBaTHO OTPAXKAIOIIAs SBJICHHUS U 3aKOHBI PUPOIBI, 00IIEeCTBa U
MBIIIJIEHUS] U MCHOJb3yeMas B OOLIECTBEHHO-UCTOPUYECKOM MpakTHKE. AJEKBaTHOCTb
0oTOOpaKeHUsI HayYHOH MH(POpPMaLKEell pealbHOTr0 MHUpa 03HAYaeT, YTO OHA JOJDKHA 00JanaTh
CIOCOOHOCTBIO TOBBIIIATH YPOBEHb UENOBEYECKUX 3HaHWH. Co3maTh WCTHHHO HAYYHYIO
WHGOPMAIMIO MHIMBU CIOCOOEH TOJBKO B TOM CiIydae, €CIM OH OBJIAJIe] COBPEMEHHBIM
YPOBHEM 3HAHUM.

Texnuueckaa ungopmayus co3gacTcs B NpolEcce HCCIeNOBaHUNM U pa3paboOTOK B
obnactu MeXaHU3aluH u aBTOMAaTHU3aINH TPYAOBOM
NEeSITENIbHOCTH, HPOU3600CMEEHHAA BO3HUKAaeT B cdepe  NpPOU3BOACTBa, CcObITA H
HCIIOJIb30BAHUS IPOMBIIIJIEHHON U CEIbCKOXO03AMCTBEHHOM IPOAYKIIUH.

W3BecTHO, 4TO OJHMM M3 3aKOHOB OOIIECTBEHHOTO DPA3BUTHS SIBISETCS B3aHMMOCBSI3b
HayKM, TEXHUKM U TPOU3BOJCTBA. bojee Toro, Hayka crajga HENOCPEICTBEHHOU
MIPOU3BOIUTEIHHON CUJIOH, 4YTO 00YCIIOBUIIO TECHYIO
B3aUMOCBSI3b HAYUHOU N mexHuueckou napopmanuu. VMeHHO TIO3TOMYy B  TMpPaKTHKE
MH(OPMALIMOHHOTO  OOCIYXHBAaHUS  TOJB3YIOTCA  MOHSITHEM  «HAYYHO-MEXHUYECKas
ungopmayuay, KoTopasi UMeeT OTHOILEHHE K HayKe, TEXHUKE M Mpou3BoAcTBYy. HayuHas u
TeXHH4YecKas HHpopMalnus 3aHUMaeT 0co00€ MEeCTO B IKHU3HEJESITeIbHOCTH OOIIeCTBa,
MIOCKOJIbKY HarpaBjieHa Ha MOoJiep>KaHue Bcex ee cep: Hayku, oOpa3oBaHMsl, MPOU3BOJICTBA,
SKOHOMUKH U COIMAIBHOW cdepbl. DTO CBOEro pojJa dDJIEMEHT, OO0eCTeYrBaOIINMA
B3aMMO/ICHCTBUE pa3HbIX cep KUZHEAEATENbHOCTH

Takum 06pazom, UCXOAs U3 BBIIIECKA3aHHOTO, MOKHO CZENaTh BBIBOJ, YTO HH(POpMAIUI
— 3TO CBEJEHUS WIHM JaHHbIe, OOBEKTUBHO OTPAXKAIOIIUE PA3IUYHbIE CTOPOHBI M DJIEMEHTHI
OKPY’KaIOILIEr0 MUpa U JEATEIbHOCTH YEJIOBEKA Ha OIMpPE/IeJICHHOM 3Tare pa3BUTHS OOIIeCTBa,
MPEACTABIISIONTNE TSI HEro KaKoW-TuOO0 MHTEpEeC M MaTepuaInM30BaHHBIE B (hopme, yIoOHOM
JUIS ~ UCIOJIb30BaHMS,  Mepelauyd, XpaHeHUss U OoOpabOTKM  YEJIOBEKOM  HUJIHU
aBTOMAaTU3UPOBAHHBIMU CPEJICTBAMHU.

2.

[TonsiTne W30BITOYHOCTH C YCIIEXOM MOXET OBITh TNPUMEHEHO K OIHMCAHUIO psja
TICUXOJIOTUYECKUX sIBICHUU. Tak, eciii pedb PYKOBOJMTENS PacCMaTpUBATh KaK HEKOTOPYIO
CHCTEMY COOOIIEHHH, TO BCETJAa MOXHO OOHAPYXKHTH PsJI TOBTOPSIONIMXCS OOBSICHECHUIA
(mycTh B pa3HBIX BapHaHTaX CJIOB) OJHOTO M TOTO € SIBJICHHsI, HEOOXOJAUMBIX JUIS YCBOCHUS
MOJMYMHECHHBIMU W 3aKpEIUICHUS 3HAaHWU. Takas W30BITOYHOCTh YBEIMYMBACT BpEMs
MPOXOXKJICHUSI TEMbI, HO BMECTE€ C TEM YBEJIMYMBACT W HAJIC)KHOCTh YCBOCHUS IOJIy4aeMOU
nHpopMaIuu.

Z[J'ISI YACHCHUS B O6IHCI>1 Q)opMe CaMOrIo MOHITHSA U30BITOYHOCTH HAMETHM HCEKOTOPLBIC IIYTHU CT'O
HUCCICIJOBaHUA.

HepeL[aBaeMoe B COO6IJ_ICHI/II/I PYKOBOOUTEIIA KOJIUICCTBO I/IHCI)OpMaI_[I/II/I MOXKET OBITh Haﬁl[eHO,
€CJIIn pa3pa60TaTb TCXHUKY paCUYCTOB COIJIACHO BBIIICYKA3AHHBIM IMPUHIIUIIAM. Ilepes Oo1pocC
YJICHOB KOJIJIEKTUBA MOJKET OBITh ONpCACIICHO U KOJIMYUCCTBO YCBOCHHOﬁ HHQ)OpMaLII/II/I. Tornma
IIprU OJHOKPATHOM 00BsICHEHUU PYKOBOAUTECIIA OTHOIICHUEC 3TUX BCIIMYNH MOKET OKa3aTbCs:
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Yeaoennwt wnghopiaiio
Tlepecannas undopaaign

Ywucio JOINIOJIHUTCIBbHBIX HOBTOpeHI/Iﬁ JJI TOro, 4TOOBI

Yeaoeseman unihopaectyus {

Hepecamnan ungbopstanun

Oyner maBath Mepy HEOOXOAMMOH (I0JIE3HON) W30BITOYHOCTH. MOXKHO MPOU3BOJIUTH ITH
pacyeTsl Kak B CpEJHHX BEJIMYMHAX, TaK M 110 OTHOIICHHUIO K JIIOOOMY WICHY KOJIJICKTHBA, a
TaK)Ke CPaBHUBATh WHAWBUIYyaJbHBIC OTKJIOHEHHS OT CpPETHEKBaJApaTWYHOro. B pesynbrare
HETPYJHO BBISICHHUTBH, IIPU KaKUX CIIOCOOAX MOBTOPEHHS (BapHALUH CIIOBECHBIX (DOPMYITHPOBOK
U T.I.) AOCTUTaercs Haunydmui 3pdext. Koneunas nenp npu penieHuH 3Toi 3a1a4u — MOUCK
HanboJIee 3KOHOMHOIO U BMECTE C TEM HaJEKHOTO crocoba nepenaun coolmeHuil. B kauectse
HArJSIHOTO  TIpUMepa TPUBEIEM CpPaBHEHHWE JIBYX METOJIOB OOYy4YEeHHs TpaMoTe;
OykBociararenpHOrO (TIyTeM Ha3blBaHUs OYKB — a3, OVKU, 6e0u W T.II;) U 3BYKOBOTO
AHAJTMTHKO-CHHTETHYeCKoro. (OYeBHIHO, YTO METOJUYECKHE NpPHUEMBI B IIEPBOM CiIydae
00J1a1a10T 3HAYUTEITLHO OOJIBITIEH N30BITOYHOCTRIO, YeM BO BTOpOM. OTHAKO HE BCET/ia ObIBAET
SICHO, KaKWe W3 MPHUMEHSEMBIX M TpPEJIaraeMbIX CeHuac METOIMUYECKHX CPENICTB SIBISIOTCS
ONITUMAITEHBIMHU.

N30pITOYHOCTE TepeiaBaeMoro cooOmeHns: (Kak B BBIIICIPUBEACHHOM TIPHMEpPE) Bceraa
YMEHBIIIAeT KOJHMYECTBO WH(MOPMAIWH, MPUXOJAMICHCS Ha CHTHAJIBHBIN JIeMeHT. Ecimu ke
M30BITOYHOCTh TOSBIAETCS HAa MPHEMHOM KOHIIE KaK OCOOEHHOCTh CaMOro MPHEMHOIO
YCTpPOIICTBA, TO KOJMYECTBO HHPOpPMAIMU Ha 3JEMEHT COOOILIECHUS YBEIUYHMBAETCS, ITO
pealibHO BBIpa)KaeTcsi B TOM, YTO JJISi BBOJA BCETO aHCAMOJsl 3JEMEHTOB JOCTaTOYEH IpUeM
JUIIb  HEKOTOPbIX M3 HUX. JlaHHOe sBIeHME B  TICHXOJOTHU  M3BECTHO  MOJ
Ha3BaHHEM 11eJI0CTHOI0 BOCIIPUSATHS.

B TakoMm ciydae miisi y3HaBaHUSI KaKOro-JnOO 4elmoBeKa (WM BEIIM) HET HEOOXOAMMOCTH TIO
OTJIEIbHOCTH U MOCJIEI0BATEILHO OMO03HABATH KAXKIBIN 3JIEMEHT BOCIPUHUMAEMOT0, HAalIpUMeEp
ria3a, HOC, OpOBM, pPECHHIIbl, yIIU, HOTH, pykd U T.M. OOBEKT B LEJIOM Yy3HAETCA IO
OTPaHUYEHHOMY YHCITY B3aUMOCBSI3aHHBIX 3JI€MEHTOB. Y3HaTh 3HAKOMOIO MOKHO IO CIUHE
WM POQIITIO, TIO TOJIOCY WU TOXOJIKE.

Haubosnee oT4eTINBO HM30BITOYHOCTD BOCIIPHATHUA O6H3py>KI/IBaCTCH Ipu 06y‘leHI/II/I YTCHHUIO,
TaK KaK B IIPOLECCE OBJIAACHHUA 3THUM HABBIKOM CJIOBA TEKCTA BCC JICTUYC Y3HAKOTCA I1O o6meMy
aHcaMOJIo IoCIacaA0BaTCIIbHOCTH 3JICMCHTOB.

Besikast cucrema, Kak CeHCOpHas, Tak W MOTOpHAas, €CIM OHAa CIIOKWIIAch, OOIamaeT
M30BITOYHOCTBIO. M3BECTHO, YTO I TakoW cHCTeMe, KaK JWHAMUYECKUH CTEPEOTHII, MpUEM
OJTHOTO DJIEMEHTAa BBI3BIBAET 3aIYCK BCEH MOCIIEAOBATEIBHOCTH DIEMEHTOB CTEPEOTHIIA.
BakxHO pacKphITh BO3MOXKHOCTH TIOJIOKHTEIBHBIX KadecTB H30bITOuHOCTH. [lcuxomorus
3aWHTEpecoBaHa B TOM, YTOOBI y3HaTh, Kakasi MMEHHO 0 KauecTBY MHQpOpMalus Mepeaaercs
TEM WM JAPYrMM 5SJIEMEHTOM CHUrHaia. PemieHune 3TOro BoIpoca MO3BOJSET BCKPHITH
aHAJIMTUKO-CUHTETHYECKYIO JISITEIbHOCTh MO3Ta B IIPOLIECCE HE TOJIBKO NMPUEMa, HO U BbIJAYU
uHpOpMalUu.

IIcuxonoruro HHTCPCCYCT KaHall I/IH(I)OpMaI_II/II/I OT yXa M TJia3a, BOO6H_IC OT pCUCuTOpOB N0
MO3Tra ¥ OT HETO A0 B(I)(I)CKTOpOB. Oco00e BHUMaHUE MPUBJICKAIOT UCCIICAOBAHUA NCHTPAJIIbHBIX

nponeccoM B HCTOYHHUKE U IIPUCMCE HH(bOpMElL[PIPI. DTO U ecTh npo6neMa MBIIIJICHUA H
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00IIEHNS.

[lycth y Hac umeercs ¢aiin pazmepom 1 (oxuH) Merabaiit. Ham HeoOXoauMo MOJyduTh U3
Hero (aiin MeHbIero pazmepa. Hudero cioxHOTO - 3amyckaeM apxuBaTop, k npumepy, WinZip,
U TIOydaeM B pe3yibTare, IomycTuM, ¢aiin pazmepom 600 kwmmobaiir. Kyma xe nemuch
octanbHble 424 xkunobaiita? OTBET Ha 3TOT BONPOC OYEHb HENPOCT, OJTHAKO MBI IIOMBITAEMCS €TI0
Hautu. Tak, HauHeM, KaK BCerja, CHaJaja.

PaccmoTrpenne meromoB cxaThs MH(GOpPMAUM MBI HadyHEM C TMPOCTHIX YHHBEPCAIbHBIX
QITOPUTMOB M JIMIIb NOCTE HUX HeperjeM K Oojiee CHeruaJu3MpOBaHHBIM METOJAaM CXKAaTUS
rpaduku, 3ByKa U BUJIEO.

Cxarue wHbOpMaIMU SBISETCA OJHUM U3 CIOCOOOB €€ KoaupoBaHusA. BooOie Komabl
JeNATCs Ha TpU OOJIbIIME IPYNIbI - KOAbI cxkaThsi (3pPEeKTHUBHBIE KOJbBI), TOMEXOYCTONYNBBIE
KoJpl M Kpuntorpaduyeckue koabl. Koapl, mpeaHa3sHaueHHbIE A CXaTUs WHGOpMaLUH,
JIeNIATCS, B CBOIO OYepe/ib, Ha KOJbl Oe3 moTepb U KoAbl ¢ notepsiMu. Konuposanue 0e3 nmoteppb
nojpazymeBaeT abCOJIIOTHO TOYHOE BOCCTAHOBJIEHHE JAHHBIX MOCIHE JEKOJUPOBAHUS U MOXKET
MPUMEHSTBCS JUIsl ckaTus 000l mHbopMmanuu. KomupoBanue ¢ morepsiMu MMeeT OOBIYHO
ropa3o 0OoJjiee BBICOKYIO CTENEHb C)KaTHs, YeM KOJUpoBaHUE Oe3 MOoTepb, HO JIOMYCKaeT
HEKOTOpbIE OTKIIOHEHUS I€KOUPOBAHHBIX TAHHBIX OT UCXOIHBIX.

CxxaTtue ¢ ToTepsMU TpuMeHseTcs: B ocHOBHOM st Tpaduku (JPEG), 3Byka (MP3), Buieo
(MPEG), To ecTh Tam, IJie MEJIKHE OTKIIOHEHUS OT OPUTHHAJIA HE3aMETHBI UJIM HECYIIECTBEHHBI,
a CTEeNeHb CXKaTUsl B CUIy OTPOMHBIX pa3MepoB (ailioB oueHb BakHa. Cxkatue 6e3 mortepb
MPUMEHSIETCST BO BCEX OCTAJIbHBIX CIydasx - JJIs TEKCTOB, HCHOJHAEMBbIX (hailiios,
BBICOKOKAUY€CTBEHHOTO 3ByKa U IpaQUKu U T.1. U T.II

4.

KonupoBanue MCTOYHMKA CTAJI0 OCHOBHOM TMOJICHCTEMON B COBPEMEHHBIX CHCTEMaX CBSI3H.
Bricokue TpeOoBaHMS K IMOJOCE YacTOT M BO3MOXKHOCTBH 3allOMHUHAHUS SIBHJINCh MOTHBOM
€ro pa3BUTHS, B TO BpeMs KaK WHTEIPHPOBAHHBIE CXEMbI U METOJIbI 0OPAOOTKH CHUTHAJIOB
NMPEAOCTaBMIIM TaKyld BO3MOXKHOCTh. BTOpHYHONW TPUYMHOW IIMPOKOTO BHEIPECHHS
nporiecca B CUCTEMY CBSI3U SIBJIIETCS ompeecHue
0OIIEUHTyCTPUATBHBIX CMAHOAPMO8,KOTOPBIC MO3BOJISIOT MHOKECTBEHHBIM TOCTABIIIHKAM
MIPOBOJUTH PEHTA0EIBHYIO U KOHKYPEHTOCIIOCOOHYIO peain3alliio Mpolecca KOIUpOBaHuUs.
CymectBytot cranaaptel MKKTT st koaupoBaHusl UCTOYHHMKA WIIA aJTOPUTMOB CXKATHS
pedu, ayino, HEMOIBMKHBIX 00pa30oB M JIBWXKYIIUXCS U300pakeHuil. B atom pasnene Oyaer
M3Y4Y€HO MHOXECTBO aJITOPUTMOB KOJUPOBAaHUS MCTOYHMKA, OCHOBAHHBIX HA CTaHJIAPTaXx,
YTO JOJKHO MPOJAEMOHCTPUPOBATH IIMPOKYIO MPUMEHHUMOCTh KOJAMPOBAHMSI MCTOUYHUKA B
CUCTEeMaXx CBSI3U U MPOUJUTIOCTPUPOBATH TUIIUYHBIC YPOBHH NMPOU3BOAUTEIHHOCTH.

Ayamnocxarue

Aynnockatue MUpPOKO MPUMEHSIETCS B MOTPEOUTENBCKUX U TIPO(PECCHOHATBHBIX U(PPOBBIX

ayJMOTPOIYKTAX, TAKMX KaK KOMIAaKT-aucku (compact disc — CD), uudposast ayauoseHTa

(digital audio type — DAT), munu-auck (mini-disc — MD), nudpoBas KOMITaKT-KacceTa

(digital compact cassette— DCC), yauBepcanbHblii ndpoBoii muck (digital versatile disc

— DVD), uu¢posoe aymmosemanue (digital audio broadcasting — DAB) wu
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aymuonpoaykius B ¢gopmare MP3 0T 3KcmepTHOH Tpymmbl MO BOIPOCaM JABHXKYIIETOCS
nzobpaxkenust (Motion Picture Experts Group — MPEG). K Tomy e cxarue peun B
Tesne()OHUH, B YACTHOCTH COTOBOH Tese(oHUH, TpeOyeMoe sl 3KOHOMHH TOJIOCHI YaCTOT U
cOepexxeHHsI BpEMEHM >KM3HU Oarapey, Aajo Hadajlo IpoIeccy pa3paboTKH MHOXKECTBA
CTaHJApPTOB CXKaTusg pedyd. PasznuuHble aaropuTMbl HPUMEHHMBI K PpEYEBBIM U
MOTPEOUTENILCKUM CUTHaNaM OoJiee MMPOKOH MOJOCH 4acTOT. AYIHO- U PEYEBBIE CXEMBI
CKaTUsg MOXHO JUIsl YAOOCTBa pa3/eiauTh COIVIACHO MPWIOKEHUSAM, 4YTO OTpa)xaer
HEKOTOpPYIO Mepy IMpHEeMIIEMOro KadecTBa. PaccMoTpuM mapaMeTrpbl, ONMCHIBAIOLINE 3TO
neneHue | |.

TunuyHble 3HAYEHNS TAPAMETPOB VI TPEX KJIAaCCOB ayIHOCUTHAJIOB
Huanazon Yacrota but CxopocTsb
yacToT Auckperusanun PCM/BrIOOpKy nepenaun

outros PCM

Tenmedonnas peys 300-3400 T'u |8 [y | 64 Kout/c
[IupoxkomosiocHast peub 60-7 000 I'm; 16 k' 224 Kout/c
TupoxkomosiocHoe ayawo 10-20 000 I'm 48 k' 768 Kout/c

1.5.2 KpaTkoe coiep:kaHue BONPOCOB:

[Ipn mepenaue wHbOpMaLUU TO HENPEPHIBHOMY KaHAIY HCIIOJb3YeTCS OMpEeesICHHBIH
(bM3UYECKUil TPOIIECC, Ha3bIBAEMBIH MIEPEHOCYMKOM HJIH HECYIICH.

MareMaTnuuecKkoi MOJIENbI0 MEePEHOCUYHKA MOXKET CIYKHTh (YHKIUS BpemeHu [(t,4,B,...),
3aBHCSAIIASA TAKXKE OT MapaMeTpoB 4, B, ....

HekoTtopeie mapameTpbl GyHKIINN (GUKCHPOBAHBI IIPH JaHHBIX YCIOBUAX Mepeaaydu, U TOraa
OHM MOTYT HCHOJIHATH POJb UACHTUDUIUPYIOUUX I[apaMETpOB, T.€. 1O HUM MOKHO
OTIPEeNATh NPUHAJICKHOCTh JAHHOTO CUTHAJIA K ONPEACTICHHOMY KJIACCy CUTHAJIOB.

Jpyrue mapameTpsl TOJIBEPraloTCs BO3JIEHCTBUIO CO CTOPOHBI IepeaaTduka. ITO
BO3JICHICTBME Ha HHUX Ha3bIBaeTCs MOMAYNALMEH, a ATH MapaMmeTpbl HUCHOJHSIOT POJib
MH(OPMATHUBHBIX MTAPAMETPOB.

B o6miem ciydae MOAyNAIMS €CTh OTOOpaKEHHE MHOXECTBA BO3MOXKHBIX 3HAYCHUH
BXOJIHOTO CHTHajla Ha MHOYXECTBO 3HAYCHHH WH(OOPMATUBHOIO MapaMeTpa MepeHOCUHKa.
VYCTpoicTBO, OCYIIECTBIISIONIEe MOMYJISLNIO, Ha3bIBaeTCss MoayisTopoM. Ha oauu Bxon
MOIyJIATOpa JACHCTBYeT peanusamnus BxogHoro curHaiga X(f), Ha mpyroii— curHai-
nepenocuuk I(t,A). Moxynstop dopmupyet BoixonHo#t curnai |(t,A[X(t)]), uapopmaruBHbIit
napaMeTp KOTOPOTO U3MEHSETCS BO BPEMEHU B COOTBETCTBUU C MEPEIABAEMBIM CHI'HATIOM.
B Oonee y3koM cCMbICiie TOJA MOIYJSIUEH MMOHUMAeTCs BO3JCHCTBHE Ha IEPEHOCYHK,
BBIPAXKAIOIIEECsT B YMHOKCHHU HH()OPMATHBHOTO, T.€. MOIYIMPYEMOro MapameTrpa Ha
mHoxuTens [1+M*h(t)], rme h(t)- wmoaymupyromass — QyHKIHS, COOTBETCTBYHOLIAS
peanmu3anuu X(t) BXOOJHOTO — cWrHanma, —ompeaenseMas — Tak, 4To %h(t)%£1, aM-—
KOA(QPUIUEHT MOAYISALIH.
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OCHOBHOC Ha3HAYCHUC MOAyAIUKU COCTOUT B IICPCHCCCHUM CIICKTpa CUTHAJIA B 3alaHHYIO
YaCTOTHYIO o0J1acTh JUIA oOecreueHHsT BO3MOXXHOCTH nepcaayn €ro 1Mo KaHaly H
IIOBBIIICHU A HOMCXOyCTOfI‘IHBOCTH nepeaadu.

B 3aBucuMOCTM OT BHMJA HCHOJIB3YEMOIO IPU MOAYJSLUU IIEPEHOCUMKA Pa3IMYarOT
HENPEPBIBHBIE WM MMITYJIbCHBIE BHJIBl MOAYyIsAUMH. [Ipu HenmpepelBHOM MOAYIALMH B
Ka4ecTBE HECYIIEr0 HCIOJB3yeTCsl TapMOHHMYecKoe Kojebanume. [Ipm uMIynbCHOM
MOJYJISLMA B KA4eCTBE HECYILEW HCIIOIb3YEeTCA IEPUOJNYECKAsl IOCIEA0BATEIBHOCTD
IIPSIMOYT'OJIbHBIX UMITYJIBCOB.

2) cobennoctu HoBoro Wi-Fi-cranmapra 802.11ac
2.1 B cTatbe onucaHbl npeanonaraemMble XapakTepuctuku ctaHgapta 802.11ac,

paccMoTpeHbl 0CODEHHOCTU ero du3ndeckoro ypoBH4. PaspaboTtka ctaHgoapTta uaet
MOJSIHLIM XO40M, 3aBEepPLINTL ee NNaHUpyeTCcsd VKe B TeKyLLEeM roay.

B

HacTosIee BpeMs UAET padoTa Mo YBEIMUEHHUIO MPOMYCKHOW CIOCOOHOCTH OecrpoBOAHBIX Wi-
Fi cerelt, ¢ uenpto mpuOIM3UTh UX XapaKTEPUCTUKH K TMPOBOJAHBIM. ['0TOBATCA cpa3y jaBa
BapuanTa nomnpaBok: 802.11ad u 802.11ac. B mepBoii ncnonp3yercs mupokas mojaoca 4actot 60
I'Tm, a BO BTOpOM — 5 ITo.
Crannmapt 802.11ac, xotopsiii emte HazbiBatoT VHT (very high throughput — ouenp BbicOKas
MPOIYCKHAs CIIOCOOHOCTH), PEICTaBIsAeT coO0M monpaBku K ymaunoi Bepcuu 802.11-2007. 3a
CYET TMPHUMEHEHHUS HOBbIX MexaHu3MoB &02.11ac TO3BOJISIET TMOBBICUTH MPOIMYCKHYIO
CIOCOOHOCTh M CTaTh Oojiee yAOOHBIM JUISl TOJB30BATENs B CYIIECTBYIONIUX OECIPOBOIHBIX
cetax. B ocHose 802.11ac nexut crannapt 802.11n-2009. [Toka cranmapt He 3aBEpILEH, U O HEM
W3BECTHO JOBOJILHO MaJlo.

3) OcHoBHBIE TPeOOBAHHMS

Crannmapt 802.11ac paspabaThIBacTCsi ¢ YYETOM ONpENCICHHBIX TpeOoBaHui. Bo-mepBhIx, OH
JOJDKEH 00ecreurBaTh MOJHYI0 0OpaTHYI0 COBMECTUMOCTH ¢ ycrpoiictBamu 802.11a u 802.11n,
pabortaromumu B nosioce 5 I'T. Dto mpeamosaraeT HE TOJIBKO NMPABUIBHOE B3aUMOICHCTBHE
YCTPOWCTB, HO M HAKJIAJbIBACT OTPAHUYCHUS HA CTPYKTYPY MaKeTa, KOTOpas JTOJDKHA TOIX0IUTh
o1 dhopmart I1a u I1n.
Bo-BTOphIX, HEOOXOAMMO MPEAYCMOTPETh MEXaHU3M OJIHOBPEMEHHOU paboThl C CeTsIMU
crannaptoB 11a u 11n. [IponyckHas cioCOOHOCTH CETU C OJHOM CTaHIMEH, COOTBETCTBYIOLIECH
TpeboBanusaM 1lac Ha pU3NYECKOM U KaHATBHOM YPOBHSX, JOJDKHA cocTaBiATh S00 M6ut/c npu
WCIIOJb30BaHUM KaHaja He Oosnee 80 MI'm. Ilpm wucnosib30BaHUM HECKOJIBKUX CTaHIUH
MPOITyCKHAs CIIOCOOHOCTh cucTeMbl yBennuuBaeTcs 10 1 ['6/c mo kanamy He 6onee 80 MI L.

4) TlpumeHeHue
Bonee BbICOKas CKOpPOCTh TMepeiauyd W OoJiblliasi MPOIMYCKHAs CIIOCOOHOCTH IO3BOJISIOT

HCII0JIb30BATh CTaHAapT B CJIEIYIOINX KaTeropusx:
1. becipoBoAHbIE TUCIIEH JUISL UTPOBBIX MPUIIOKEHUH, MPOCMOTpa TEIEBU3HMOHHBIX MTPOrpamMm
W n300pakeHui c IIPOEKTOPOB.
2. JlomairHue paclpeeneHHbIe CHUCTEMBI, HaIlpuMep, HDTV.
3. O6meHn OOBIIUMU dbaitnamu c CEPBEPOM.
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4. Cucrembl 0OpaTHOW  TPAaHCHOPTHPOBKH  (s4yewcras CeTb, TOYKA-TOYKA U T.J.).
5. Texnuka JUISL y4eOHBIX 3aBEJICHUM.
6. ABTOMaTH3AIH MIPOU3BO/ICTBA.
IlepBrie Tpu TUIA yCTpoUCTB nosiBATCS B 2012 T

5) ®wusuueckuii ypoBeHb

B cranmapre 802.11ac mo Bo3MoxkHOCTH OyayT coxpaneHbl Bce ocooeHnoctu 802.11n u 802.11a
st obecriedyeHnss OOpaTHOW COBMECTHMOCTH M B3aUMOJICHCTBUSL CETEH, KpOME TOro OH
MIO3BOJISIET COCPEAOTOUUTh YCUIIUS Pa3paOOTUMKOB Ha YBEJIMYEHHM IPOIMYCKHON CHOCOOHOCTH
11ac.

Ha ¢usnueckom ypoBue B llac, xak B 1la u 11n, mpumeHsieTcss MyJIbTHUIUIEKCUPOBAaHUE C
OpPTOTOHAJILHBIM 4YacTOTHBIM paszzaeneHueM curtagoB OFDM. Mcnoab3yercs TOT ke NPUHIUIL
MOJYJISIMY, TIEpeMeXeHrne OUTOB M KoaupoBaHue, uto u B 11n. YerpoiictBa 802.11ac nomxHBI
noazepkuBath ka"anel 20, 40 u 80 MI'q u 1 npocTpaHcTBEeHHBINH MOTOK. B To ke Bpemst st
obecrieueHust 0oJiee BBICOKOW MPOMYCKHOW CIMOCOOHOCTH BBEJIEHO HECKOJIBKO JOTIOJTHEHUH:

— MO IEPIKKa KaHaJIoB HAPUHON 80+80 MI'g u 160 MI';
— MOJIIEPKKA oT 2 bi (o) 8 MPOCTPAHCTBEHHBIX KaHAaJIOB;
— MO YIS 256QAM;
- TIPUHIUII MIMO JUIS HECKOJIBKUX ITOJIb30BATEIIEH;
- KOPOTKHU 3aIIUTHBIN HMHTEpBal 400 Hc;

— ©Onounoe konaupoBaHue npoctpaHcTBo-BpeMss STBC (space time block coding);
— KOHTpoJb deTHocTH Hu3koW TuiotHoctd LDPC (low density parity check).
VYerpoiictBa 11ac, KOTOpbI€ BBITIONHSIOT TOJIBKO 00s3aTeNIbHBIE TPEOOBAaHMSI, TIEPEIAIOT TaHHbBIC
co ckopocTeio 293 Mout/c, a yCTpOWCTBa, OCHAIEHHBIE BCEMH JIOMOJHHUTEIbHBIMU
0COOEHHOCTSIMHU, 00ecTieurBaloOT CKOpocTh noutH 3,5 I'6ut/c. Kanan mmpunoit 80 MI'm cocrout
U3 JABYX COCENHMX HemepekphiBaronuxcs nojoc no 40 MI'n. Kanan 160 MI'1; coctout u3 aByx
mojoBuH 1o 80 MI', KOTOphie MOTYT OBITh CMEXKHBIMH WJIH  Pa3JeICHHBIMH.
Kak mbl yxe ynomunanu, B 802.11ac ucnonwszyercss mynptuiiekcupoBanne OFDM, kak u B
802.11n. [laHHBIM BHJI MOZIYJALIMU MpEANOjaraeT Iepeaady JaHHBIX 10 PaBHOMEPHO
pacnpeieieHHbIM MMOJHECYIIUM, KaK IoKa3aHo B Tabnuie 1.

3.
6) Kumaccupuxamusi cucTeM H ceTeii CBsA3M

KJ'IaCCI/I(bI/IKaI_[I/IH CHUCTEM CBs3HU MOXET CTPOUTHCA IO Pa3JIMYHBIM KPHUTCPHUAM, paCCMOTPHUM
OCHOBHBIC N3 HHUX.

1. Ilo Ha3HAUYEHHIO:

O6Hl€CJIy>Ke6HaH, KOpIIOpaTuBHAsA CBA3HU,
TCXHOJIOI'M4CCKad,
ImaCCaXKnupcCKasd.

2. o popme nepeaaBaeMoro coOOIICHHS:

e TenedoHHAs CBA3b;

e TenerpadHas CBS3b;

e Iiepeava JaHHBIX;

e TEIEBUJCHMUE;

e (hakcuMMIbHAS CBS3b.
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3. Ilo paiioHy neicTBuS:

o MarucCTpajabHasi;
e JIOpPOXHAs;

e  OTJCICHYECKAS;
o CTaHIITMOHHAs.

4. Io criocoOy KOMMPOBaHMS CUTHAJIA!
e  aHAJOroBas CBS3b;

ndpoBast CBS3b;
aHaJoro-1udpoBas (CMeIIanHas).

1.6 Jlexmus Ne6 (2 uaca).
Tema: «CrarmapTsl B 007aCTH TeJIEKOMMYHUKAIMI. BHUIBI cricTeM CBSI3U.»
1.6.1 Bonpocs! Jeknuu:
1. Ha3nauenwue, ycioBus (DyHKIMOHHPOBAHWS, TPUHIIMIIEI MOCTPOSHHS, CTPYKTYpHBIS
CXEMBI TEIIEKOMMYHUKAIIMOHHBIX CHCTEM M WX OCHOBHBIX ITOJCHCTEM, MOKa3aTeIH
KaJyecTBa.

2. Posb cTaHIapTOB B OOJIACTH TEJICKOMMYHHUKAITUH, POCCHHUCKHE W MEXKIyHApOHBIC
OPraHu3aluy MO CTaHJApPTU3alWW, BUJIBI CTAHAAPTOB ISl TEJIEKOMMYHUKAIIMOHHBIX
CHCTEM U CETE.

1.6.2 KpaTkoe coaep:kaHue BONPOCOB:

JIOTUCTHKY MO MpaBy MOKHO CYHMTaTh CYLIECTBEHHBIM (aKTOPOM peaiu3aliil MEepONpHUATHH,
HalpaBJICHHBIX Ha TMOBBIIIEHHE SKOHOMHUYECKONW J(PQPEKTUBHOCTH IPOU3BOJICTBA M COBITA.
3HauUUTENbHBIA TpOTpecc B Jelie palMOHANIM3alMU 3TUX cdep AeSITEeTbHOCTH, MOXET ObITh,
JOCTUTHYT MyT€M MaKCUMAalbHON KOOPIMHAIMK MaTepuaibHBIX U WH(GOPMALMOHHBIX MTOTOKOB
IpH UX 00BEJUHEHHH, UYTO U SIBJISETCS OJHOW M3 OCHOBHBIX 3a/1a4 JOTUCTHKU. Jljig ee pemieHus
HEOOXOIMMBI IIUPOKOE NPUMEHEHUE OJJIEKTPOHHON OOpaOOTKU JaHHBIX, CTaHIAPTU3AIMS
MaTepUaTbHO-TEXHUUYECKUX  CBSI3eH,  opraHu3anuss pabOTbl Ha  OCHOBE  HAay4yHOTO
(YHKIIMOHATBPHOTO aHAlIM3a U CTPYKTYypU3allMM, a Takke MPUMEHEHHE HOBBIX TEXHOJOTHUH,
BEyLIMX K aBTOMAaTU3aLlMU OIlEepalHil.

Ha ypoBHe mpeanpustus JIOTUCTHYECKAas CUCTEMa paclalacTcs Ha psij CTPYKTYp, KOTOpbIE
MO>KHO IPEJICTABUTH B BUJIC TOPH3OHTAIBHBIX (DYHKIIMOHAIBLHBIX CYOCHCTEM B 00JIaCTH 3aKYIIOK,
MPOU3BOJICTBA W CcObITa. B CBOKWO ouepenb, B paMKax KaxJaoH U3 CyOCHCTEM HaXOMSATCS
CTPYKTYphI ()YHKIIMOHAJILHOTO XapaKTepa - CKIAJCKOe XO3SHCTBO, TPAHCIOPTHPOBKA, YCIIYTH,
obecrieueHne u oOpaboTka wuHpopmarmu. Kaxapli HM3 3ITHX 3JIEMEHTOB HEHW30€KHO
MPUCYTCTBYET Ha JIOOOM MPOU3BOJCTBE, & JIOTUCTHUKA OOBEAUHSAET MX B CHCTEMY C €IUHBIMH
LESIMU U 337]a4aMu, KOTOpBIE JIeKaT B 00JaCTH MUHUMU3ALIUN H3JEPKEK BCETO MPOU3BOJICTBA,
a HE €ro OTIENbHOTO B3SATOro 3MeMeHTa. MHCTpyMeHTOM MOJ00HOTO OObEeIWHEHUs SBISETCS
nH(popMallMOHHOE 00ecleYeHre MPOIECCOB TMPOUM3BOJACTBA, HAUYMHAs C 3aKyMKd W KOHYAs
COBITOM MPOTYKIIHH.

Bo BaemHeit C(bepe ACATCIIbBHOCTU NPCAIIPUATUA HpH‘HdHOI’I yCrexa UM HEyHAauu Ha PBIHKC
MOT'YT CIIYXKUTb: 1) ONICPATHUBHOC IIOJTYUCHUC HH(bOpMaHHH O TOM HJIH HHOM COOBITHH WIIH

KOMMCquCKOﬁ CHUTyaluu, CIIOKUBIILIEHCS Ha PBIHKC, 2) MOJIYUYCHHUC 3aIllpoCa HAa MOCTAaBKY HJIN
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OTKa3a oT Hee. 1 B TOM M B JPYrom cCilydae TaKKe IEPBOCTEIECHHYIO POJb UIPACT KOMILIEKC
nHpopMaMOHHOTO obecrieuenus. [lpu 3Tom MHPOPMAMOHHAS CETh MPEAIOJaraeT CO3/IaHue
0a3 JaHHBIX, KOMMYHUKAIlMil BHYTPU MPEINPUATHS, HAIMYME KOMIUIEKCA MEPOIPHUATHHA 10
MIPUHATHUIO ONIEPATUBHBIX PEILICHUN.

Eme HeckonbKO JeT Haza] OCHOBHBIE NPOOJIEMBI, KOTOpPBIE CTOSUIM TEpe] CO3JaTelsiMU
JIOTUCTUYECKUX CHCTEM, JIKAIM B OOJAacTH (PU3UYECKUX IOTOKOB TOBApOB U CHIPHs. llox
nH(GOPMAIMOHHBIM obecnieueHrneM (prU3nIecKoro mporecca IBUKEHUS TOBAPOB OT MOCTABIIUKA K
MOTPEOUTENI0  MoJpasyMeBallaCh  JIMIIb ~ CONpoBoAMTeNbHas uHpopmamua. [lo  wmepe
pacnpoCTpaHeHusl JIOTUCTUYECKMX CHUCTEM Ha MPEINpUSITHSIX BO Bce OoJjbllell Mepe crajia
OLyHIaTbCSl HEOOXOOUMOCTb  pa3BUTUSA M BHEAPEHHS] B  MPAKTUKY JIOTMCTUYECKUX
MH(POPMAIMOHHBIX CUCTEM, KOTOPHIE TIO3BOJIMIIA ObI OPraHUYEeCKd OOBEIMHUTH B €IMHOE 1110
BCE JIOTMCTHYECKHE CYOCHCTEMBI (JIOTUCTHKY CHAOKeHUs, MPOU3BOACTBEHHYIO JIOTHCTHKY,
JIOTUCTHUKY pactpeaesieHus U JIp.).

YcnemHomMy NpeTBOPEHUIO 3TON KOHIENIUH B )KU3Hb CIIOCOOCTBOBAJIO MOHUMaHUE TOro (akTa,
4TO HMH(OpMalMs Ha COBPEMEHHOM YPOBHE pa3BUTHS OOIIECTBEHHOTO IPOU3BOJCTBA - 3TO
CaMOCTOSITENIbHBIM  MTPOU3BOJCTBEHHBIH (DAKTOp, MOTEHUUAIbHbIE BO3MOXXHOCTH KOTOPOTO
OTKPBIBAIOT IMIMPOKHE MEPCIEKTUBBI ISl YKPETIIEHUSI KOHKYPEHTOCIIOCOOHOCTH MPEAIPUSATHSL.

UtoOb1 aHamM3 HHOOPMAITMOHHON JIEATETLHOCTH B JIOTUCTUKE OBLI TIJI0IOTBOPHBIM, HEOOXO0IMMO
paccMaTpuBaTh JIOTUCTHYECKYIO CHCTEMY KaK COBOKYIMHOCTHh (DYHKIIMOHAJTBHO OTPAHWYEHHBIX
JIOTUCTHYECKUX CyOcucTeM, (YHKIIMOHUPOBAHUE KOTOPHIX KakK IEJIOT0 O0ecreunBaeTCs
MH(OPMaLIMOHHON JOTMCTUKON Ha YPOBHE €€ COOCTBEHHBIX MHPOPMAIIMOHHBIX CYOCHCTEM.

AKTYyaJqbHOCTh BBIODAaHHOW TEMBI 3aKJIIOYAeTCS B TOM, YTO HWMEHHO IOTOKM HWH(MOpMaIuu
SBJISIIOTCS  TEMHU  CBS3YIONIUMH HHUTSMHU, HAa KOTOPHICE HAHM3BIBAIOTCA BCE ODJIEMEHTHI

JIOTUCTHYECKOU CUCTEMEI.

[lenpto KypcoBOW pabOTHI sBIsETCS pa3paboTka PEKOMEHJAMK TO  JIOTUCTUYECKOU
ONTUMM3ALNU HHOOPMALIMOHHON CUCTEMbI KOHKPETHOTO MPEANPUSATHUS.

O6bekToM  mccienoBanus — sBisgercs  3A0  «'OTOK». Ilpemmer  wucciemoBaHust -
nH(pOpMaIMOHHAS CUCTEMA JTAHHOTO TIPEANPHUATHS.

JlocTrkeHue MOCTaBJIEHHOM 1ieIu TpeOyeT pellieHus CIeIyIoInX 3a1ay:

- TEOPETUYECKHIl 0030p OCHOBHBIX ACHEKTOB OpraHu3anuu 3PQPeKTUBHON HHPOPMAIIMOHHON
CUCTeMbl  MPEANpPHUSATHS HAa  OCHOBE  JIOTUCTHYECKOTO  IMOAXO0Ja K  YIPaBJICHUIO
nH(OPMALMOHHBIMU TOTOKAMU;

- aHaNu3 JAESITEeIbHOCTU U 00IIast XapaKTepUCTUKa OObEKTa UCCIIeI0BAHUS;

- aHaJU3 OpraHu3aIiy JOTUCTHYeCKOH nHpopMmaionHoit cucteMbl 3AO «"OTIOK»

- pa3paboTka pPEKOMEHJAIMK T0 COBEPIICHCTBOBAHHUIO JIOTHCTHMYECKON WHGOPMAIMOHHON
cucteMbl 3A0 «['OTOKy;

- onpezieTieHne SKOHOMHYECKON 3(PPEKTUBHOCTH NMPEATIOKEHHBIX MEPOTPUATHIA.
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Wudopmanmonnoit 0a30il  [uIs  MCClEIOBAaHUS JAaHHOW TEMBl MOCITY)KUIM MaTepUatbl
CTaTUCTUYECKOM OTYETHOCTH paccMaTpUBAEMOro MPEANPUATUS, pa3IMyHble DPa3padOTKH U
PEKOMEHAALINHU IO U3Y4aeMOl TEME.

2.

Omnoit w3  mpoOieM  mOpu  TMOCTPOCHMM W JAJbHEHIIEW  SKCIUTyaTaluu
TEJIEKOMMYHHUKAIIMOHHBIX CETEH SBJISETCS COBMECTHUMOCTh OOOpYIOBaHMS pa3iIMYHbIX
npousBoauteneii. Kpome Toro, mist 3¢p¢exTHBHOrO (YHKIMOHUPOBAHUS PA3THUHBIX
3JIEMEHTOB CETe HE0OXO0IMMO HUCIIONIb30BAHUE EUHBIX IPOTOKOJIOB UX B3auMozeicTus. C
9TOM LIEJIbI0 OPraHM3aALMSIMU 10 CTaHAAPTU3aLMU B 00NACTU TEIEKOMMYHUKAIIUN BEIETCs
pa3paboTka COOTBETCTBYIOLIMX CTaHAAPTOB. UlieHaMU TaKMX OpraHu3alus, Kak MpaBuio,
SIBJISIFOTCSI TOCY/IapCTBEHHBIE YUPEXKACHUS U WU3BECTHbIE (UPMBI-IIPOU3BOJUTENN PA3HBIX
CTpaH. BbImyck cTaHZapTOB HPOUCXOAUT B HECKOJBKO JTaloB: pa3paboTKa IPOEKTOB
CTaHJapTOB, ToOJOCOBaHME U  o¢uUuanbHbIl  Bblyck. Haumbonee  u3BeCTHBIMU
OpraHu3aIUsIMHU CTaHAAPTHU3AIUN B 00JIACTH TEIEKOMMYHUKAIUHN sBIIsiFoTCs [ 13]:

1) Mescoynapooustii  corws  anexkmpoceésizu  MCI  (ITU - International
Telecommunications  Union), KOTopslii  OCYIIECTBIASET  KOOPAWHAIMIO  paboT 1Mo
CTaHJApTU3AIlMd B TEJIEKOMMYHHUKAIMSAX W B HACTOSIIEE BPEMS BKIIOYAET B ceOs TpU
CeKTopa:

-ITU-T— cexktop cTaHAapTH3alUu IO TEJIEKOMMYHUKAIUSIM, OPTraHW30BaHHBIM IS
pa3paboTKku CTaH/IapTOB B obnacTu TEJIeKOMMYHHUKAIUI (cranmapThl
Ha3BIBAIOTCS peKOMeHOayusmMu, KOTOpple  OOBEAMHSIOTCS B CEepUH, 0003HAYaeMble
JATUHCKAMU OYKBaMH C COOTBETCTBYIOIIMM MOPSAKOBEIM HOMEPOM);

-ITU-R —cektop paavocBsizu, KOTOPBIH paccMaTpuUBaeT BOMPOCHI PAAWOCBI3H U
KOOPAMHUPYET paclpe/ie]ieHue 9acToT ISl paJlo- U TEIEBU3UOHHBIX CIIYKO, CITyTHUKOBOH
CBSI3H, & TAKXKE PACCMATPUBACT TEXHUYECKUE aCTIEKThI MOOMIIBHOM CBS3H;

- ITU-D — cexkrop pa3BUTHS, KOTOPBIN pelIaeT BOMPOCHl SKOHOMHYECKOTO, COLMAIBLHOTO U
KYJIBTYPHOTO Pa3BUTHUAL.

2) Mesicoynapoonas opzanuzayus no cmanoapmusayuu (OSI - International Standards
Organization), kotopast sSBJIs€TCA aBTOPOM CTAaHAAPTOM B  Pa3IMYHBIX  00JacTAX
NEeSITeNbHOCTH, BKJIIOYAs CTAaHAAPTHl IO TEJICKOMMYHHKAIMSIM (HAIpUMeEp, STaJOHHAs
MO/IENTh B3aUMOJICHCTBUS OTKPHITHIX cucTeM DBOC).

3) Esponeiickaa Kougpepenyus aomunucmpauyui noum u nexkmpoceasu (CEPT -
Conference of European Posts and Telegraphs), B cdepy aesaTenbHOCTH KOTOPOH BXOIHUT
KOooTlepalisl yYaCTHHUKOB TEJICKOMMYHHMKAIIMOHHOTO PBIHKA, & TaKXKE€ CTaHIapTU3AlMs IO
TEXHUYECKUM U OPTaHM3aIlHOHHBIM BOIIPOCAM.

4) Eeéponeiickuii  uncmumym 6  obnacmu  cmaumoapmusayuu 6  odnacmu
menekommynukayuu (ETSI —European Telecommunications Standards Institute),
KoTOpbli Obul co3gaH opranuzauueit CEPT u, KOTOpbI ompenenser TEXHUYECKYIO
MOJIUTUKY B 00JIACTH TEIEKOMMYHHUKAIMH /Ui cTpaH-wieHoB EBponeiickoro cooOrmiecTBa.
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5) Hncmumym umnsicenepoe no nekmpomexnuxe u nekmponuxe (IEEE — Institute of
Electrical and Electronic Engineers), xotopas sBIS€TCSI OpraHu3alieil 1Mo pa3padoTke
CTaHIApTOB Juis ceTed (Haubojiee W3BECTHBIM CTAHAAPTOM SIBJISETCS CTaHAAPT JJs
JIOKAJIbHBIX BBIUYMCIUTENbHBIX ceTeld LAN).

6) Amepuxanckuii nayuonanvuvlii uncmumym cmanoapmuzayuu (ANSI — American
National Standards Institute), xomopwiii sensiemes kKoopounupyrowum opeanom epynn no
cmanoapmuzayuu 6 CLIIA. Haubonee uzsecmuvimu epynnamu no cmanoapmuzayuu ¢ CILIA
ABNAIOMCA

- TIA (Telecommunication Industrial Association) — accoyuayus menrekommynuxkayuorHo
NPOMBIULICHHOCIU,

- EIA (Electronic Industrial Association) — accoyuayus snexmponHol npomvluLIeHHOCMU.

7) Deoepanvnas komuccus no ceasu (FCC — Federal Communication Commission),
Komopas Aensiemcs npagumenvcmeennou opeanuzayueu 6 CILIA, 3anumarowetics
pe2yauposanuemM 8 Ompaciu ces3u, 8 mom ducie pacnpeoeneHuem CneKmpa paouodacmon.

B Poccuu pabomul no cmanoapmuzayuu u pe2yiuposanuio 8 001acmu meieKkoMMYHUKAYULL
npogooum Munucmepcmeo ungopmamuszayuu u ceéasu PD, a maxoice e2o noopazoeneHus:
KOMUCCUSL N0 2NeKMpOCEsA3U, KOMUCCUA NO  paouoydcmomam,  KOMUCCUSL — NO
ungopmamuzayuu. Jna Haozopa 3a GbINOTHEHUeM YCI08Ull TUYeH3Ul Ol YYACMHUKO8
MeneKOMMYHUKAYUOHHO20 pbihka Poccuu ocywecmensemcs 2ocyoapcmeeHublii Ha030p 3a
C853b10 U UHGOpMamuzayuell.

1.7 Jlexuus Ne7 (2 gaca).
Tema: «CoBpeMeHHbIC BHJIbI HH(OOPMAITHOHHOTO 00CTYKUBAHUS .»
1.7.1 Bonpochl J1ieKIIUM:
1. dakcuMHIIbHAS CBS3b
2. Buneorexc.
3. Tenerekcr.
4. TonocoBas mmoyra.
5. Internet Protocol Multicast.

1.7.2 KpaTkoe coaep:kaHue BONPOCOB.

dakcuMUIIbHAS CBA3b

¢dororenerpadHas cBsa3b, poToTenerpad, nepeaada HapacCTOSIHUE TUIOCKUX HETIOIB
WKHBIX N300pakeHnit (rpaduuecKkux, HIUTIOCTPATUBHBIX U OYKBEHHO-
U(PPOBBIX) CBOCIIPOU3BEICHUEM UX B IIYHKTE NMPUEMA, OCYIIECTBIISIEMAast AIEKTPHUECKIM
Y CUTHAJIaMH, PaCIpOCTPAHSIOLIIUMUCSIIO TPOBOIAM, UITU PaTUOCUTHATIAMU; BUT DIIEKTPO
cesi3u (CM. DaekTpocesss). Mcropuuecku @. . BKIIOYAIOT BCOCTaB TenerpadHoii cBsi3u (
Cwm. Tenerpadnas cBs3p). [1o cpaBHEHHUIO ¢ TIOCIIEHEH OHA XapaKTePU3yeTCAOOIBIINM P
azHooOpa3ueM mnepeaBaeMoi JOKYMEHTalIbHOM uHpopMaiuu u 6onee Beicokoillomexo
YCTOMYHUBOCTBIO.

Metonamu u cpeactBamu D. c. MOJB3YIOTCS TIpH nepeaade PoToTenerpaMm U Marte
pHAJIOB TMOJIOCIICHTPAIBHBIX T'a3eT MU ACIEHTPATN30BAHHON reyaTu nociueaaux. @. c. ¢
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JTYXKUT TAKKE JUIS ONIEPAaTUBHOM MEepeIavynIIITIIOCTPALUN K I€YaTHBIM IIEPUOAUYECKUM U3
JaHUSM, BU3yaIbHON MH(OPMAIK ¢ KOCMUYECKHX allapaToB,WHKEHEPHON U TEXHOJIOT
MYeCKO MH(OPMAIK ITPH BHYTPUIIPOU3BOJACTBEHHOW CBSA3U (HA KPYIHBIX MPEIIPUATHS
X),/7151 0OMEHAa THPOMETEOKAPTAMH MEXK/Ty METEOPOIOTUYECKUMHU CTAHIIUSAMU H T.JI.

@. c. BKIIIOYAET CIEAYIOIINE OCHOBHBIE ONlEpalliy: pa30ueHue BCEil IOBEPXHOCTH O
ObekTa nepenayn(opuruHaia) B nepenatyuke GpaxcuMuibHoro ammapata (Cm. Pakcumu
BHBIU anmnapar) Ha 0OJIbIIOE YMCIIOJOCTATOYHO MAJIBIX 3JIEMEHTOB (3JIEMEHTAPHBIX TUIONI
a/10K), pa3JINYyaroIIMXCs 0 ONpeaeIEHHOMY (PU3UUECKOMYIIPU3HAKY (HalIpuMep, 10 ONTH
YECKOM IJIOTHOCTH), U MOCJIEI0BATEILHOE — DJIEMEHT 3 JIEMEHTOM —
npeoOpa3oBaHne N300paKEHUSI 00BEKTA B CEPUIO MEKTPUIECKUX UMITYIBCOB, HECYIIIUX
nH(popmMalrio 000pUTrHHaIE B COOTBETCTBUHU C BBIOPAHHBIM MPU3HAKOM; Ilepeiadya dTUX U
MIIYJIECOB 1O JUHUH CBsi3u (CM. JIMHUACBS3M), X 00paTHOE MpeoOpa30BaHUE U 3AMKCH B

TOM e MOCIIeI0BATEIbHOCTH B IPUEMHOM YCTPOUCTBE, BPE3YIbTATE YETO MOJIy4aeTCsl K
oM TIEPEeaBaAEMOr0 N300paKEeHHUSL.

Hcropuyeckas cnpasBka. Briepseie nepeiauy Ha pacCTOSIHUE HENOJIBUYKHOTO U300
pakenus ocymectBmmtal. ¢usuk k. Kazemnu B 1855. CkoHCTpyHpPOBaHHBIH UM DIIEKT
POMEXaHUYECKH anmapaT MOT Iepe1aBaTbu300pakeHue TEeKCTa, YepTexka UM pUCYHKa,
MpeIBAPUTENILHO HAHECEHHOTO Ha CBUHIIOBYIO (DOJIBI'Y CHEIMATbHBIMU30JIMPYIOLIIM JIaK
OM TaK, YTO OPUTHHAJ TIPEJCTABIISIT COO0M COBOKYITHOCTh MEPEMEKAIOIINXCS DJIEMEHTOB
cO0JbII0#H ((poJIbra) ¥ HUYTOKHO MaJIoH (J1aK) JIEKTPONPOBOAHOCTHIO. [lepenatomee ycT
POMCTBO MOCPEACTBOMKOHTAKTHOTO IITU(TA, CKOJIB3AIIET0 10 OPUTHHAITTY,

«CYHUTBIBAJIO» AJIEMEHTHI U300paKeHUs, epeaaBasi B JIMHUIOCBSI3U TOKOBBIE M OECTOKOBBI
e curHaibl. [IpuHsaToe n300paXkeHue 3anUChIBANIOCH AIEKTPOXUMHUYECKUM CIIOCOOOM Hay
BIIAKHEHHOHN Oymare, IpOIMUTAaHHON PaCTBOPOM HKEJIE30CHHEPOIUCTOTO Kaus (heppuiiu
aHua Kamus). AnnaparsiKazemnm ucnoib30BaIMCh Ha JIMHUSX CBsI3U MOCKBa —
[Tetepoypr (1866-68), ITapmx — Mapcens, [Tapmk —

JInon.OaHaKO HECOBEPUICHCTBO TAKUX alIapaToB U TJIABHBIM 00pa3oM HEO0OXOJUMOCTh
nepeHoca nepeaBaeMoron300pakeHus Ha GOJIbIy OTpaHHUYMIN 00JAaCTh UX MIPUMEHEHUs

B 1868 nem. nzo6perarens b. Meiiep npeaioxku crocod 3aniucu IpUHIMAEMOTO U
300payKeHUs C TOMOIIbIOOTHOBUTKOBOM CIIMPAIH, IOKPBITOH c10eM THIOrpad)CcKol Kpac
ku. Ha oOprunoit Oymare, mprmkuMaeMoil BonpeieiéHHBIE MOMEHTHI BPEMEHHU K BPAIalo
IIEHCs CIUPAJTH, OCTABAIMCh MEIIKUE MITPUXHU, U3 KOTOPBIX HCKIABIBAIOCH H300paKeHH
e. OTOT croco0 NpUMEHSIeTCs B YCOBEPIIEHCTBOBAHHOM BHUJIE U B COBpeMEHHBbIX D. c.

KauecTBeHHO HOBBIE CIIOCOOBI M TEXHUUYECKHE cpecTBa D. ¢. HauaIM pa3BUBATHCS
c 20-

x IT. 20 B. nocneotkpbiTus Porodddexra, n306peTeHns 3eKTpoHHbIX JaMil (CM. DaekT
DOHHAs JaMna), yCHIUTeNnel deKTpudeckuxkoedanuii (CM. Y CUIIUTEIb SIEKTPHYCCKUX
KoJicOaHUiT) M CO3/IaHMs Pa3BETBICHHON ceTH JIMHUI 1 kaHanoB cBsi3u(Cm. Kanan cBsizu)
, IO KOTOPBIM OCYILECTBIISETCS pakcuMUiIbHas nepegaya. B 30-

x rT. B CCCP Oblmrpa3paOoTaHbl U MOJIYYHIIN pacipocTpaHeHue ¢oroTenerpadHble amnma
patsl (Hanpumep, 3OT-A4, OT-37, OT-

38),0cHOBaHHbIE Ha UCMOJIb30BAaHUM NIPH 3aMUCH U300pakeHus: PoTorpadhuyeckux MeTo
oB u MatepuaioB (cM.Dotorpaduueckas 3anuce). B 'epmannu mogoOHas anmapartypa HO
cuia Ha3BaHue ounbarenerpad, B CIIA —renedakc, teneasrorpag. C 50-x — 60-

xIr. @. c. NPUMCHACTCA IJId IIepeaavyu HE TOJIBKO (I)OTOTCJIel"paMM, HO HHSO6p8.)KCHHI>i Ka
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pTorpaduuecKkux MaTepHaaoB 1 ra3eTHbIX nojoc. Kpome dororpaduyeckoro, nossuimc
b U JIP.METO/IbI 3aIICH N300payKeHHs, TO3TOMY paHee MCIOJIb30BABIIMNCS TEPMHUH «(POTO
TenerpadHast CBSI3b» NOPEKOMEHAAUN MexX/1yHapOJHOTO KOHCYIbTaTUBHOTO KOMUTETA
o renedonnu u tenerpadpun (MKKTT) B 1953 6puzamenen 6osee o0mmm — «D. ¢.».
CTpyKTypa, TeXHHYeCKHe CPeACTBAa U MeToAbI coBpeMeHHoil . c. Tpakr D. c.
BKJIIOUYAET NEePEaTUUK, IMHUIO CBSA3H U TPUEMHUK.
B nepenarunke GpakcHMUIBHOTO armapaTa OCyIIEeCTBIISIETCS aHAJIN3 OPUTHHATIA TOY
€YHBIM CBETOBBIM MATHOM—
pa3BEpTHIBArOLIMM deMeHTOM (cM. Pa3zeéprka (Cm. Pa3BépTka onTryeckas)), KOTOPbIit

MIOCTPOYHO 00eraeT BCIOIJIONIA/lb OpUTrHHAJIA, pa30uBas €€ Ha 3JIeMEHTapHbIE MIJIOLIA/IKH,
XapakTepU3yIOIIHEecs CIOCOOHOCTHIO B Pa3HOICTENEHN OTpaXkaTh MaJarolliuii Ha HUX CBE
TOBOM MOTOK. OTpa)kEHHBINA OT MOBEPXHOCTHU OPUTHHAJIA CBETOBOU MOTOK,MOAYJIUPOBAHH
bIil 10 THTEHCHBHOCTH B COOTBETCTBUHU C OTPAKaTeIbHON CIIOCOOHOCTHIO MJIOUIA/I0K, 1T
aeT Ha(OTOAEKTPUUECKUI ITpeoOpa3oBaTeb, Ie MPeBpallaeTcsl B IPONOPIHOHATbHBIN
CBETOBOMY IOTOKYIEKTPHUYECKUN TOK —

Buneocurnan. B kauectBe poTosnekTpuueckux rnpeodpazoBarenei B pakCUMHUIbHONATT

rapaType UCIoIb3YIOT (HOTOAEKTPpOHHBIE YMHOKUTEMH (CM. DOTOIIEKTPOHHBIA YMHOXK

UTEIb)
(DPBY) unmm (pexe)Dortornementsl. Jlanee B mepenaTanke mpousBoauTcss Moaynsmus B
Y xonebaHMii BUACOCUTHAIIOM C LIETBIOMPEe0Opa3oBaHus MOCIeIHero K hopme, yao0Ho#
JUTS TIEpeIad 1Mo KaHaly cBsi3u. B . c., Kak mpaBuIIo, MPUMEHAETCS aMIUTATYAHAsT WiH (
pexe) yacTOTHasi MOTYJISIIHS.

B kauecTBe kaHanoB @. c. HCHOIB3YIOT CTaHIAPTHBIE Teae(OHHbIE KaHaIbl IPOBOJ
HOM CBSI3M WIHpaanoTeseOHHbIE KaHAJbl, XapaKTepU3yIOLIUECs 0JI0CON MPOMyCKaHuUs
o1 0,3 o 3,4 xey. Jlnsa OpicTpoitnepenaun 00JbITNX 00HEMOB (HaKCUMUITBLHOW HH(pOpPMAIT
uu (HarmpuMmep, Ta3eTHBIX M0JI0C) YKa3aHHbBIN AMana30HYacTOT CTAHOBUTCS HEIOCTATOYH
bIM, B 3TOM ClTydae IS Iepeaadi H300paKeHU He0OX0 UMbl 00JICCIITHPOKOIIOIOCHBIE K
aHaJIbl — IEPBUYHBIN, C TI0JIOCOU 48 Koy, Wi BTOPUIHBINA —
240 key (cM. MHOTOKaHAIbHASACBA3D).

2.

WnTepakTuBHas (1uanorosast) ciayx0a BuaeoTtekc 0THOCUTCS K TaK Ha3bIBAEMbIM CIIyKOaM
J0CTyIa K UHQOPMAMOHHBIM pecypcaM. DTH CIIykKObl IPEIOCTABIISIIOT YCIYTY, C HOMOIIBIO
KOTOpOi aOOHEHThl MOJY4aloT AOCTYH K pa3iuyHbIM 0Oa3aM [aHHbBIX, 3HAKOMHUTHCS C
HOBOCTSIMM KOMMEPUYECKOM, CIpaBOYHOM WMHGOpMALKU, B TOM 4YHCIE HEOOXOIUMOU JUIs
ucnojib3oBanus ciryxoamu J19C.

Kpome storo mannas ciyx0a obOecneurBaeT aOOHEHTaM BO3MOKHOCTH PacHpOCTpaHEHUs
cBoeil uHdopmanmu cpeau Apyrux abOHEHTOB (BCeX WM 3aJaHHOM TPYMIIbI) TOCPEICTBOM
yenyru "Jlocka oObsiBiIeHHS".

Cucrema Buneorekc Brepbie Obli1a pesiokeHa B Benukooputanuu B 1978 r. Bekope ata
cucTeMa Hallla MPUMEHEHUE U B ApYyrux crpaHax. OHa Moyydmsia pa3indyHble HAa3BaHUS B
pasnuyHBIX cTpaHax: B BenukoOpuranuu - Prestel, ®PI' - Buldschirmtext, ®panmun -
Teletel , Hunepnangax - Viditel, llIBenuu - Data Vision, ®unnsuauu - Telset, Anonun -
CARTAIN, Kanage - Vista. DTH CHUCTeMBbl pPa3JIMYalOTCA IO CBOMM TEXHUYECKHM
CTaHJapTaM U BO3MOXKHOCTSM [1].
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OCHOBHBIE XapaKTEePUCTUKH U YCJIYTH CIy:k0bl Buaeorekc.
Crnyx06a Buneorekc o6maaer ciueqyonMu XapaKTepUCTUKAMU:
1. uadopmanus npeacrasisercs B OyKBeHHO-IIM(PPOBOIl 1/nin rpadudeckoit popmax;

2. I/IH(i)OpMaIlI/Iﬂ XpaHUTCA B Oazax JaHHBIX B BHUAC CTpaHHL, COCTOAINMUX M3 OJHOIO WA
HeckobKuX kaapoB. (Kagp — 310 cooOuieHue, KOTopoe BBIBOAMTCS Ha 3KpaH B BUJE
€IMHOIO IEJoro M0 KOMaHJe abOHEHTa B pe3yibTaTe OJHOM Onepaluu C OKOHEYHOU
YCTaHOBKH. )

3. BusyasibHas WHGOpPMAIUs BOCIPOU3BOAUTCS TEJIEBHU30POM WIH JPYTUM YCTPOMCTBOM
BHU3yaJIbHOTO 0TOOpaxkeHus B popmare 24 ctpoku no 80 unu 40 3HaKOB;

4. noctyn K 6a3aM JAaHHBIX OCYLIECTBIISIETCS aOOHEHTOM B (opMe AMaIora ¢ MOMOIIbIO
MEHIO;

5. naer aboOHEHTaM BO3MOKHOCTb AJisi (OpMHUpOBaHUS M Moaupukanuu HHPOpMaLUU B
0azax JaHHBIX;

6. 1aeT BO3MOKHOCTH TOCTaBIIMKaM MH(OpPMAaLIMU CO37aBaTh U YIPABIATh 0a3aMU TaHHBIX,
a TaKKe co3/aBaTh 3aMKHYTbIE TPYIIbl A00OHEHTOB;

Kpowme storo ciyx6a BuneoTekc npeaocTapisieT Caeayoue yCIyru:

TPpaH3aKOusi— BBOJ WM Moaudukanus abOHeHTaMH WH(OpMaIU, XpaHsmieics B 0aze
nTaHHBIX. [ qocTyna K TakuM yciryraMm TpeOyeTcst BBIIOJTHEHUE CIICIHAIbHBIX TPOTIeIyp, B
TOM 4YHCJIE TIPOLEAYp TWOATBEPXKICHHUS IpaBa JOCTyNa. THUIUYHBIMH TpPaH3aKIHSIMH
SIBIISTIOTCSI 3aKa3 TOBApOB, OIUIATa CUETOB, PE3CPBUPOBAHUE MECT B PECTOpPaHAX M OWJICTOB H
T.IL.;

nepegaya mporpaMm — 3arpyska MmporpamMm /WM AaHHBIX W3 0a3 aHHBIX B TEPMHHAI
aboHeHTa /715 UX UCIOJb30BaHUs B TEPMUHAIIE;

nepeaayva coooIeHnii — CBs3b A0OHEHTOB JIPYT C APYTrOM ITyTEeM HAKOTUICHHUS COOOIEHUH B
obmenocTynHoi 6a3e qaHHBIX ('MMOYTOBOM sIuKe");

o0MeH COOﬁIHeHI/lﬂMI/IMe}KI[y OKOHCYHBIMHU YCTAHOBKAMHU B JUAJIOTOBOM PEIKUME.

HCI0JIb30BAaHNE A00HEHTAMUIIAMSATH W IPOU3BOJUTEILHOCTH MPOTrPAMMHO-TEXHUYSCKUX
cpenctB OaHKOB JaHHBIX /I 00paboTKH MH(POpMAIM aOOHEHTOB;

opraHu3zanusi KoHpepeHUMH —O0OMEH COOOUICHUSMU TpYMIbl TMOJb30BaTENed B
JIMAIOTOBOM PEKHUME C UCIMONb30BaHneM QYHKIUNA MapIIPYyTU3AlMA U KOMMYTAIUH.

3aMKHYTasl rpymnmna noJb30Bareeil — JOCTYIl OHNPCACIICHHBIX TI'PYIIII MMOJIb30BaTENEH K

yacTu 0a3bl JaHHBIX WJIM UHBIX CPCACTB BI/I,Z[GOTCKCa, a TaKXXE€ CO3JJaHUC, DKCILTyaTallud U
YIIPpaBJICHUC Oa3zamu JaHHBIX,
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BelleHHe 0a3 JaHHBIX — BO3MOXXHOCTh MOCTABIIUKY MH(OpMAIMU BBOJHMTH M OOHOBIISTH
nHpopManuio B 6a3ax IaHHBIX;

B3aMMOJIeliCTBHE C JAPYrMMH TeJIeMATHYEeCKHMHU CJyKO0aMH — JIOCTYm a0OHEHTOB K
ycIyraM U/ abOHEHTaM APYruX TeIeMAaTHYECKUX CITYXKO0, U HA000POT.

Tepmunaiusl ciyx0b1 Buaeorexc.

Tunm abOHEHTCKOTO TEepMHHATIAa 3aBHCHUT OT YCIOBHUH €ro NnpuMeHeHHus. B mpocteiimem
ciydyae - OOBIYHBIA IBETHOH TeneBm3op ¢ mnpuctaBkoi, IIK wmmm mpodeccuonanbHbie
TEPMMHAJIBI [l aBTOMAaTU3UPOBAHHBIX PA0OUNX MECT, OJKIOYEHHBIX K 0a3e JaHHBIX.

[Ipumenenne IIK B KkayecTBe aOOHEHTCKOIO TEpMHUHAla IIO3BOJISIET PACLHIUPUTH
(yHKIIMOHAJIBbHBIE BO3MOKHOCTH CIIY’KOBI M IperocTaBisieMble BUAbI yciyr. Tak, ciyx0a
Buneorekca Micronet (BenukoOputanus) 1gaeT CBOMM TOJIb30BATENsIM BO3MOXHOCTHU
yIaJIEHHOTO BBOJIAa MPOrPaMMHOTO OOecreueHusl, TOCTY K CBA3HBIM CIyX0aM, TaKUM Kak
Tenekc, oneKTpoHHas MoO4YTa OpraHU3yeT YJAJeHHOE OaHKOBCKOE OOCIy)KUBaHUE,
KOHCYJbTallMM 10 (UHAHCOBBIM BOINpOCaM, II€HaM, JOCTyll K 00pa3oBaTeiIbHbIM
nporpaMmMmaM. Kpome Toro, mosib3oBaTenb HMEET BO3MOXKHOCTh IPU HEOOXOAMMOCTH
MOJIYYUTh KOIIUU CTpaHUI] Ha Oymare.

3.

TenerekcT - 3TO HOBBIE, CKPBITHIE BO3MOXHOCTH TEJIEBHUICHUS - 3TO 24 4YacOBOW MOTOK
nHpOpManuu JOCTYNMHBIH BceM. BMecTe ¢ TeneBU3MOHHOW MPOTPaMMON TepenaeTcss |
TEJIETEKCTOBBIA JKypHaJI, KOTOPbIA MOKHO YUTaTh Ha TEJIEBU30paX HMMEIOIINN CHEIHATbHBIN
JeKOJIep WJIM BHEIIHIOK MPHUCTAaBKy JeKojepa. Baie mnpeuMmyliecTBO MO CpaBHEHHIO C
OOBIYHBIMH TEJIC3PHUTEIIIMH 3TO JOCTYITHOCTh B JI000€ BpeMs (PUHAHCOBOW , HOBOCTHOWM,
CIIOPTHBHOM, pa3BieKaTeNbHOW WHPOPMAIIMM MaKCUMaJIbHO OTEPAaTUBHOM W aOCOIOTHO
OecIIaTHOM.

Tenerexct mpeacTaBisgeT coOOW cuUCTeMy ISl Tepeliayd U OTOOPaKEHUS TEKCTOBOM
nHpOpMAIIMY Ha SKPaHE TEIEBU30pa C MCIIOJIb30BAaHUEM CTaHIAPTHON TEICBU3UOHHOW CETU. DTH
JOTIOJTHUTEIIBHBIC TAHHBIC TIEPEIAIOTCS B HE3aHATHIX TEIIEBU3MOHHBIX CTPOKaX, B 0OpPATHOM XOJIe
Jyda VBI (Vertical Blanking Interval).

CucreMa 1o3BOJISIET BOCIPOU3BOIMTE HAa KPaHE TEICBU30Pa, UMEIOIIETO JCKOICD TEICTEKCTA:
- andaButHO-IM(PpoBYyI0 HH(DOpPManMIO Ha 3KpaHe (cTpanuie) 24 crpoku mo 40 3HAKOB;

-m0 192  3HaKOBC BO3MOXHOCTBIO  BOCHpPOWM3BEACHHUS IO IIeCTH  ali(haBUTOB;
- MO3aW4HbIe W300pakeHus, GopMupyemble u3 KOoMOWHaNMK 64 TpapUUECKUX DIIEMEHTOB;

- TUTPBI Hu CyOTUTpPHI Ha N300paKCHUHN TB MPOTPaAMMBI;

- 3HaKH Hu ¢doH ¢ BO3MO>KHOCTBIO pacKkpalimBaHus B ceMb [IBETOB;

- 3HAKU JIBOMHOM BBICOTHI;

- 3HAKHU MIEPUOIUYECKU MEHSIoIecs SIPKOCTH;

- CKpBITBIE 3HaKHU;

- DKCTPEHHBIE HOBOCTH B XOJI€ ITPOCMOTpPA TEJIEBU3MOHHON IIPOTrPpaMMBbl, BBIBOJIMMBIE HA DKPaH
TEJIEBU30pa aBTOMATHYECKHU;
- CBSI3aHHBIE CTPAHMUIBI C NPAKTUUYECKM MIHOBEHHOM WX CMEHOW II0 JKEJIAHUIO 3PUTEIIS
(mocnenoBaTeIbHOCTh CBSI3aHHBIX CTpaHHUIL BBIOMpaeTCs npu nepeaayue).

I/IH(I)OpMaI_II/ISI B TCJICTCKCTEC NCPCAACTCA KYpHaJIaMU, MAKCUMAJIbBHOC KOJIMYCCTBO KOTOPBIX - 8.

51



B xaxnom xypHaie moxet conepxkarbest 10 100 crpanui. B xkaxaoit crpanune - 24 crpoku. B
KaK701 cTpoke - 40 CMMBOJIOB. DTU CUMBOJIBI MOTYT OBITh KaK B YEpPHO-0€JI0OM, TaK U B LIBETHOM
n300paxkeHUM ( [BETOB 8 - YEpHBIN, KPACHBIA, 3€TCHBIN, JKENTHIH, TOIYOOH, PO30OBEIH, IMaH
(Oupro30BbIit), Oemnbiii). FIX MOXKHO BOCIIPOM3BOAUTH B PEKMME MEPIAHUS WA BHIBOJUTH BMECTE
C CHUTHAJIOM TeJeBU3MOHHON nepenaun. Ckopocth mnepenauud - 40 CHUMBOJIOB Ha KaXIyro
TEJIEBU3UOHHYIO CTPOKY. Bpems mepenauu mojgHON CTpaHULBI IPU JIBYX CTPOKAX, OTBEIEHHBIX
noa Tenerekcr, cocraBiser okono 0,24 cek. IlosToMy BpeMs mnepeaauyud BCEX CTpaHUI]
nocrarouno Benuko: 800 x 0,24 = 3,6 muH. Bpemsi BbIOOpa W BOCIPOM3BEACHUSI BHIOpaHHON
CTpaHUIbl 3aBUCUT OT OOWIero KoJyinyecTBa cTpaHull. Eciau ucnonb30BaTh MaKCHUMAaJIbHO
BO3MOXHOE KoJm4ecTBO cTpok (15 crpok s cucrembl PAL u 6 crpok s cucremsl SECAM),
BpeMs 0kuJlaHus B cpeHeM coctaButT okoo 20 cex it PAL u 40 cex - nins SECAM. Tak kak
Bce 800 cTpaHUI] MPAKTUYECKH TMEPEAAIOTCS OUYEHb PEIKO, TO BPEMs OKMJIAHUS MOXKET OBbITh
eme meHbie. Ha mpumepe Tenerexkcta Ha OPT Bpems oxumanus 30 cek. Ha 6 CTpokax .

Jlia cyOTUTprpOoBaHUs (PUIBMOB UCIIOJIB3YIOTCSA TaK Ha3bIBa€Mble TMHAMUYECKHE CTPAHUIIBI.
OHu mepenaroTcsi BHE OuYepead, M UX HE MOXET ObITh MHOro, MHaue OyJIeT BO3HUKATh
HECUHXPOHHOCTH C CIO’KETOM.

4.

Kak "acto Bbl HE MOXKET€ OTBETUTHh HAa 3BOHOK, MIOTOMY YTO HE CIBIIINATE, HET BPEMEHHU
MOAHATHh TPYOKy Wi TenedoH BOOOIle HaXoAUTCA HE y Bac? A eciii 3BOHOK C Ba)KHOMU
nHpopMalue, Bac XOTAT O UYEM-TO TMPEAYNPEIUTh, CACIAaTh 3aMaHYMBOE JEIIOBOE
MpeUIoKeHne win 3aka3z? Eciiu Takue cuTyari B BaIllleil )KU3HU HE PEAKOCTh, €CTh TTOBOJI
3aIyMaThCs, YTO TAKOE TOJIOCOBas MouTa B TeneoHe U Kak e€ MOoAKIIouUnTh. VI HaBepHsKa
BaM OyJeT WMHTEPECHO y3HATh, YTO TaKoe KIHM-KeWc msi TenedoHa, HO 00 ATOM - B
caenyromieii crtatbe. I'omocoBas moura B TenedoHe: akKTHBALKS | IMoaKIroYeHrue ["onocoBas
rmoyTa — 3TO CBOEOOpa3HbId aBTOOTBETYMK, PACIIOJIOKEHHBIH Ha cepBepe omeparopa. Kak
paboTaeT rosnocosas noura? J{ns Hauana HEOOXOAUMO MOJKIIOYUTH U aKTHUBHPOBATH CaMy
ycayry. OObIYHO 3a akTUBAlLMIO JIeHer He OepyT, 3a 3arpy3Ky Hu HpocCiylIMBaHUE
COOOIlIEHUH TOXKe, TOJBKO PaBHOMEPHO pacxojyercs aOOHEHTCKas IulaTa B TEYEHUU
KaJieHAapHoro mecsia. i moAKIoueHUs] HY)KHO yYUThIBaTh 0COOEHHOCTH Baliero tapuda
u paboTy omepatopa. Jlyyiie uiam camMoMy MOJOWTH B LIEHTP U MOMPOCHUTH MOAKIIOYUTH
yCIyry WU K€ IO3BOHUTh Ha CHEIHAIbHBIM CEpPBUCHBIM HOMEpP C MOOMIIBHOTO, TJIe
oOpaTtuTbcs K omeparopy ¢ BompocoM. Omeparop moApoOHO pacCKakeT O JEHCTBYIOLIUX
Tapudax, JaCT HWHCTPYKUUU MO MOJKIIOYEHHIO M BBIIUIET HACTPOHWKHU IJIs TOJOCOBOM
noutsl. ['onocoBas mourta B TenedoHe: Kak paboTaer Bo Bpems 3BOHKAa Ha Ball HOMED
BBI3BIBAIONINI a0OHEHT 0HJaeT Ballero oreera. [Ipu MCHosib30BaHUU TOJIOCOBOM MOYTHI
yCTaHaBIMBaeTCs TaiiMep A0 aKTHBAIMM pPEXUMa ToJIOCOBOM mouthl B Teiedone. Kax
TOJIBKO BBI3BIBAOIIMK TIpoxaan omnpeaenéHnoe Bpems (30 cekyna, 40 cekyHm W T.1.),
pa3naéres cUrHai, B KOTOPOM TOBOPHUTCS YTO-TO BpoJie «aDOHEHT HE MOKET OTBETHTh Ha
3BOHOK. [loxainyiicta, ocTaBbTe CBOE COOOIIEHUE MOCIe 3ByKOBOro curnana». [locie atoro
MO>KHO TOBOPUTH HEOOX0UMYI0 HH(OPMAIIHIO, a B KOHIIE TPOCTO MOBECUTH TPYOKy. BrizoB
Ha TOJIOCOBYIO MOYTY OIICHMBAETCS TaK K€, KaK M OOBIUHBINA 3BOHOK. Cpasy mocje 3BOHKa
MIPUHUMAIOIICH CTOPOHE MOCTYIMUT CHUTHAJI O HOBOM COOOIlIEHHE B TOJIOCOBOM siuke. Ero
MO>KHO MPOCIYIIATh Cpasy ke WM MOo3Ke, Koraa OyaeT cBoOOIHOE BpeMsl, a 3aTeM PEIIUTh
— €CTh ]I CMBICI TIepe3BaHuBaTh. [ 010cOBOE cooOIIeHe, HApUMep, O TOM, YTO MOKHO
3aKayaTh Ha IUTAHIIET, MOXHO COXPAaHHUTh Ha Tene(oH W MPOCIYIIMBATh CTOJBKO pas,
CKOJIbKO MOoTpeOyercs. B3umaHus miathl 3a MpoCIyllIMBaHUE TOJIOCOBOTO SIMKa HEeT. Bare
coo0IIIeHre KpoMe KaK HYKHOTO a0OoHEeHTa 00JIbllle HUKOMY MOMACTh CIy4ailHbIM 00pa3om
He MoxeT. Tak uTo MokeTe ObITh yBepeHbl B KOH(DHIECHIIMAIBHOCTH TMEpPEAaHHON WU
MoJlyueHHOM uWH(popManuu U He OO0SAThCSA, YTO TaKOe roJiocoBas MouyTa B TenedoHe —
XOpOIIO 3TO WM IJI0XO.
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5.

Multicast (auru. epynnosas nepedaua) —

crienaiibHas (popMa MIMPOKOBEIIAHUS, TIPU KOTOPOH CETEBOMIIAKET OTHOBPEMEHHO HAIPABJISICT
cs1 onpeeaEHHOMY TTOIMHOXKECTBY ajjpecaTtoB — He ogHoMy (unicast), uxe Bcem (broadcast).
Hapsiny ¢ mprioeHusIMH, YCTaHABIUBAIOIIUMU CBSI3b MKy HICTOYHUKOM M OJHHUM ITOJTydaTell
€M,CYIIECTBYIOT TaKue, Tie TpeOyeTcs, 9TOOBI HCTOYHHK ITOCHIIAT HH(DOPMAIIUIO cpa3y rPpyIIe I
oJryyaTelsiel. BkauecTBe TakuX MPUIOKCHUH MOKHO YIOMSHYTh JUCTAHIIMOHHOE 00yUeHUE, pac
CBUIKY KOPITOPAaTHBHOMMH(OPMALINH, PETUTUKAIMIO 0a3 JaHHBIX U HHPOpPMAaLUHU BeO-

caiiToB 1 MHOTOE Apyroe. [Ipu TpaguninonHoiTexunonoruu |P-

azpecanuy TpedyeTcs KaxJA0My IoJIydaresnto nHGOpMaIiH MOCIaTh CBOM MaKeT IaHHBIX, TOECTh
OJIHA U Ta K€ MHPOPMAIUs TIepeacTCss MHOTO pa3. TeXHOJIOTHS IPYIIIOBOM ajpecaiu npeacTa
BIsieTcoOoit pacmupenue IP-

ajZipecaliiu, Mo3BOJIAIOIICe HAIPABUTH OJIHY KOTIHIO MAaKeTa cpa3y BCEM MoJrydaressiM. MHOKECTB
0 TOJTy4yaTesel ompeensieTcss MPUHAIICKHOCTHIO KKIOTO U3 HUX K KOHKpPETHOU rpynie. Pacc
BUIKY/IJI KOHKPETHOM TPYIIITBI TIOJTy4alOT TOJBKO YWICHBI ATOW TPYITITHI.

Texuomorust IP Multicast mpegocraBisieT psiji CyIeCTBEHHBIX MPEUMYIIECTB 10 CPABHEHHUIO C TP
aAUITMOHHBIMITOIX010M. Hampumep, mo6aBiieHre HOBBIX MOJIB30BaTENel HE BIICUET 3a cOO0M He
00X0IMMO€ YBEITMUYCHHUETIPOITYCKHON CITIOCOOHOCTH CETH. 3HAUNUTEIHLHO COKpAIAeTCs Harpy3Ka H
a TIOCBUTAIONTUH CepBep, KOTOPHIHOO0IIBIIE HE IOJDKEH MO IeP)KHUBATh MHOKECTBO JBYXCTOPOHHU
X coenuHeHni. Vcrmoap30Banme rpynnoBoiaapecany Mo3BOISET 00SCIeYUTh JOCTYI KOPIOopaT
MBHBIX I0JIb30BATENCH K TaHHBIM U CEpBUCAM, PAaHEEHEOCTYITHBIM, TaK KaK JUIsl UX pealu3aluu
C TIOMOIIIBIO OOBIYHOM ajjpecaliuy MOTPEOOBAIUCH OBI3HAYNTEIBHBIC CETEBBIC PECYPCHI.

B nocnennee BpeMst HIMpOKOE pacpoCTpaHEeHNE IPUOOpen MyIbTUMEANA TPAHCIIALUN UBUIEO
KoH(pepeHIcBA3b. [Ipy ncrnonb30BaHNN TPAIUIIMOHHON TEXHOJIOTUHU MPOMYCKHON CIOCOOHOCTHC
YILECTBYIOIINX KaHAJIOB XBAaTAET JIUIIb JJIS1 YCTAHOBJICHHUS CBSI3M C OYE€Hb OTPaHMYEHHBIM YHCIIO
Mrosryyatened. ['pyrmnoBas agpecanusi CHUIMAET 3TO OTPaHUYEHUE U MOJIydaTeseil MOXKeT ObITh JI
1000€KOJINYECTBO.

B nacrosiiee Bpems IP Multicast siByisieTcst npoko moaep:KuBacMbIM CETEBbIM CTaHAapTOM. B
CECOBPEMEHHOE CEeTEeBOE MPOorpaMMHOe o0ecrieueHre u anmnapaTHoe o0opynoBaHue MOAIepKUBA
eT 3ToTcTanaapt. i uCroap30BaHus IpymmnoBoii I1P-

azipecalii He00X0AMMa ee MO IeP KKa JIOKaJTbHOM ceThio. UToKkacaeTcs robanbHOM ceTH, B HEK
OTOPBIX CIyYasiX JOMYCTUMO HCIIOJIb30BAHNE «TYHHEIWPOBAHUS AISAMPEOIONICHUS YIaCTKOB, 3T
y aJpecaluio He MOAEPKUBAOIINX.

Jliig peanu3anuy rpymnmnoBoi aJpecalyy B JJOKAIbHON CeTH HEOOXO0UMBI: MOAEP)KKA IPYIIIOBO
it angpecanurcTekoM mporokoaa TCP/IP; nporpammuas moaaepxka mportokoia IGMP mis ormpa
BKH 3aIpoca OMPHUCOSAMHEHUH K TPYIIE U MOJTy4YeHUU TPYIIOBOTO Tpaduka; moaaep:xxka rpymmn
OBOM ajjpecaliui CeTeBOMKAPTOI; MPUIIOKEHNE, UCTIOB3YIOIee TPYIIOBYIO aJpecaliio, Halnpu
Mep BuAeoKkoHepeHus. Jnspaciiuperns 3Toi BO3MOKHOCTH Ha II00aTbHYIO CeTh JOMOTHUTE
JTHFHO HE0OX0IMMa MOIJePKKA BCEMUITPOMEKYTOUHBIMU MapIIpyTH3aTOpaMu TPYITIOBOM aapeca

[IH ¥ IPOITyCKaHKe TPpynoBoro Tpadukancnonszyembivu firewall-

amu. B nokanbHOI ceTu MOXKHO TOOUTHCS elle 0oJblIe ONTUMHU3AINH, UCTIONb3YSIKOMMYTATOP
bl ¢ (pUIIBTpaLMel rpynmnoBoro Tpaduka, aBTOMaTUYECKU HaCTpauBaroluecs Ha nepeaadyrpadu
Ka TOJIBKO IOJTy4aTeIIsIM.
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Texnonorus IP Multicast ucnosnb3zyer agpeca ¢ 224.0.0.0 no 239.255.255.255. [MognepxuBaet
Csl CTaTHYECKasiy JUHAMHYecKast aapecanust. [[pHMepoM CTaTHYECKUX aIpecoB SIBISIFOTCS 224,

0.0.1 — aapec rpynmsl,BKIIOYAOMIEH B ceOs BCe y3iIbl JoKanbHOM cetH, 224.0.0.2 —

BCE MapIIpyTH3aTOPHI JIoKanbHOU ceTr.Juanazon agpecos ¢ 224.0.0.0 mo 224.0.0.255 3apese

PBHPOBAH JUTS IPOTOKOJIOB MAPIIPYTH3AIUH U IPYTHXHU3KOYPOBHEBBIX MPOTOKOJIOB HOIICPIK
KM TPynIoBo# aapecanuu. OcTaabHbIC aapeca TMHAMUICCKUUCTIONB3YIOTCS TIPHI0KECHUIMHE

1.8 Jlexuus Ne8 (2 yaca).
Tema: «TeHIeHIIMM pa3BUTHUS TEIICKOMMYHUKAILIMOHHBIX CUCTEM U CETEM )
1.8.1 Bonpocs! Jeknuu:
1. Cucremsbl Tenedonnoi cBsizu. Cuctemsl TenerpadHo CBS3M.

2. KOpoTKOBOJHOBBIE W YIBTPAKOPOTKOBOJIHOBBIE CHCTEMBI CBS3H. PamuopeneiiHbie
CUCTEMBI CBA3H. TeleBU3MOHHBIE CUCTEMBI CBSA3H.

CHYTHI/IKOBBIG CHCTEMEI CBSI3U. BOJTOKOHHO-OIITHYSCKHUE CHCTEMEI CBSI3H.

4. TGXHI/IKO-SKOHOMI/ILICCKI/IG HpeI[HOCI)IJ'IKI/I nepexona K III/I(l)pOBI:IM TCXHOJIOTUAM Hepe[{a‘H/I
COOOIIIEHNH.

5. CoBpeMeHHble BUIbl HHQOPMAIIMOHHOTO OOCTy)XKMBaHUS: (akCUMIIbHAsA Iepeaaya
nH(pOpMalLIUY; AIEKTPOHHAS 110YTa; TEIEKOH(DEPEHIIHS; TETETEKCT.

6. Ludposas tenedonus. MHTErpamust yciayr mepeaadn WHPOpPMAIMKA PA3HOTO BHIA HA
€IMHOM IIM(PPOBOI TEXHOJOTUUECKON OCHOBE.

7. MynbTUMEIUHBIE TEICKOMMYHHKAIIMOHHbBIE cucTeMbl. LludpoBbie ceTn ¢ nHTerparmei
ciryx6 (ISDN) u mupokomnosiocHble 1udpoBsie ceTu ¢ uaTerpanueii ciayxo6 (B-ISDN).

8. HHrerpauus TeIEeKOMMYHHKAI[MOHHBIX CHUCTEM TMOJBWKHOW, (UKCHUpOBAaHHOU W
CIyTHUKOBOU cBsi3U. CeTu UHTErpaJIbHOTO 00CTyKUBAHUS.

1.8.2 KpaTtkoe coaep:kaHue BONPOCOB:

N300peTeHne OTHOCUTCS K TEXHHMKE 3JIEKTPOHHOM CBS3M, & HMEHHO, K cUCTeMaM Tene(oHHOH
CBS13U, KOMOMHUPOBAHHBIM C JPYTMMHU 3JIEKTPOHHBIMU CUCTEMAMH U MOKET ObITh MCIIOJIb30BAHO
IVl OCYIIECTBJICHUS PEYEBON CBA3M MEXIy aOOHEHTaMU JIOKAJIbHBIX TeIe(QOHHBIX ceTel
IIOCPE/ICTBOM KOMIIBIOTEPHBIX CETeH OOLIero MoJyib30BaHUs. 3ajada M300peTeHHs - CO3/1aHue
cucTteMbl Telle(OHHOM CBA3M, OOecleuMBANOLICH MPsAMYIO Mepefady pedeBod HHPOpMaLuu
MEX]y yIJaJeHHBIMH a0OHEHTaMM JIOKaJIbHBIX TENE(POHHBIX CETEH, CBA3aHHBIX MOCPEICTBOM
KOMIBIOTEPHBIX CeTe OOLIEero mosib30BaHMs. DTO JIOCTUTaeTCsl T€M, YTO Iepelarolias 4acTh
cucteMbl 1 conepxuT TenaeoHHbIN anmapar 1, JIOKaJlbHYIO Tene(GOHHYIO JUHUIO 2, NETEKTOp-
pacripeniesiuTeNlb 3 CUTHAQJIOB, YCTPOMCTBO 4 pacrno3HaBaHUs TOHAJIbHOrO Habopa Ui
OIpeieNIeHUs] HOMepa BbI3bIBAEMOro a0OHEHTA, YCTPOMCTBO 5 mepeaayn paco3HaHHOTO HOMepa
B (hopMe CTaHJAPTHOTO MPOTOKOJIA KOMITBIOTEPHOM CBSA3H, aHAJIOro-LU(poBOii Ipeodpa3zoBareb
6, xommpeccop 7, KOMIbIOTEp &, MOJACOEIMHEHHBIM K KOMIIBIOTEpPHOM ceTH 9, a mpuemHas
cropoHa 1 cucremsbl cofepkuT TenedoHHsli anmapar 10, jokanbHy0 TenedoHHyr0 JuHuIo 11,
npeobpaszoBarens 12 nHopManuu o BbI3BIBAEMOM HOMEpe, HOMepoHabuparenb 13 curxaia
BBI30Ba, YCTPOMCTBO OYEPETHOCTH NE€PENAYN PEUEBOIO U TOHAIBHOIO CUTHAJIOB 14, KOMIIBIOTED
15, moncoenuHeHHbII K KOMIbIOTEpHOW cetu 9, aekommpeccop 16, Hudpo-aHaIOrOBBIHM
npeobpaszoBarensd 17 u nepenarynk 18 peueBoro curxana. 1 wi.

I/I306peTCHI/IC OTHOCHUTCA K TCXHHKC BHeKTqueCKOﬁ CBsA3HU, a UMCHHO, K KOM6I/IHI/IpOBaHHLIM C
APYTUMH  SDJICKTPUYCCKUMU CUCTEMaMU CUCTEMaM TCHC(I)OHHOﬁ CBSI3M U MOXET OBbITh
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WCIIOJIb30BAHO JUISI OCYILECTBIICHUSI TOJOCOBOM CBSI3U MEXJYy aOOHEHTAaMU JIOKaJIbHBIX
Tee(OHHBIX JIMHUN TIOCPEICTBOM KOMIBIOTEPHBIX CETEH 0OIIEro MoJb30BaHusI.

N3BectHO yerpoiictBo 1o 3asBke PCT N 93/10621, mo3BoJisroiee BBOJUTH PEYSBBIC COOOIICHUS
B TelIe(DOHHYIO CUCTEMY TPEBOKHON CUTHAJIM3AIMU. VI3BECTHBI TaK)Ke YCTPOWCTBA 1O MATEHTaM
CIIA NN 5142567, 4939772 u EBII N 0363680, B KOTOpBIX Iepeaua JaHHBIX YEPENYeTCs C
nepeAadei pedyeBbIX COOOIICHHMA. DTH YCTPOMCTBA BBIMIOJHEHBI C HCIIOIH30BAHUEM MOJIEMOB,
JIETEKTOPOB, MEPEKIII0YaTeNIell TEPMHUHAIOB CBSI3M M UMEIOT OTPaHWYCHHbIE ()YHKIMOHAIbHBIE
BO3MOYHOCTH.

HIupokue GyHKIHMOHAIBHBIE BO3MOXKHOCTH MMeeT cuctema cBsizu 1o 3asBke PCT N 94/24803,
KOTOpasi MOXKET IepeaaBaTh ayauo-, BUJAeoJaHHble U nHpopmarmio. OHa CONEPKHUT KOMILIEKC
CIly’KO it oOecrieueHus] BHPTYAIbHBIX (QYHKIUH, C MOMOIIBIO KOTOPBIX MOXHO COEIUHSTH
MOJIb30BATENIeH, WMEIONINX pa3IndyHOe OO0OpYAOBaHUE, M VIPaBIATH JOCTYIIOM Kak K
WHTETPUPOBAHHBIM CETSIM, TaK M K HE HMHTErpHpoBaHHbIM. CHcTeMa SBISETCS JTOCTATOYHO
CIIOXKHOMU.

Haubonee 61u3koit Mo cBOEMY TEXHUUYECKOMY PEIICHHIO K 3asBIICHHOMY U300pPETEHUIO SIBIISETCS
cuctemMa cBsa3u no mnareHtry CIIA N 5325423, Cucrema COIEpKUT KOMIBIOTEPHI Ha
nepefaroIel 1 MPUEeMHOW CTOPOHAX, COCAMHEHHBIC JIMHUEW CBS3H, AHAJIOTO-IUGPOBOM M
1M(ppo-aHaNIOroBbIN MpeoOpa3oBaTear COOTBETCTBEHHO HA MepeAarolield U MPUEMHON CTOpOoHE
cucteMbl. MoJieM MyJabTUMEANA IPUHUMAET JUAJIOTOBYI0 KOMIUIEKCHYIO HH(POPMAIIUIO OT CETH
CBs3U, 3Y MpPUHUMAET TUAIOTOBYIO KOMIUICKCHYIO WH(popMamuio oT mojeMa. Kommpeccop
CHUMAET 10 MEHbIIEH Mepe 4acTh TUAIOrOBOM KOMIUIEKCHOW MH(pOpMaIUU, IPUHUMAEMOU OT
Momema u 3Y. Jlekommpeccop pacmmpseT YKa3zaHHYI dYacTh wuHbopmaruu. B cucreme
MCI0JIb30BAaH MepelaTuuK HEC)KaToOM 4acTu JUaor0BOM HH(POpMAIINH, IPUHATONW OT CETH CBSI3H,
Y CMECHUTEIIb PACIIMPEHHON YaCTH C HECYKATOM YaCThIO IS ITOJIYYEHHS BBIXOJHOTO CUTHAaja.

HenocratkoM yka3zaHHOW CHCTEMBbl CBSI3U SIBIIETCS €€ ammapaTypHas CJIOXKHOCTb MpuU
OpraHM3alii PEYeBON CBA3M MEXKIYy yIaJICHHBIMH aOOHEHTaMH uepe3 KOMIBIOTEPHYIO CEThb
o01Iero Mmoyib30BaHUA, TaK KaKk T€HEPUPYEMBbI CHCTEMOMN aHAJOTOBBIN CUTHANI HE MPUTOJIEH VIS
neperavu npsiMoil peueBoii nH(GopMaluu B JIOKaJIbHbIE Tesle(OHHbIE JIMHUU.

3anaveil mM300peTeHus: SBJSETCS CO3JaHUE CHUCTEMBbI TelneOHHOM CBs3M, oOecreynBaroueit
NpsMyI0 Tepefadyy peueBod HMHpOpMalMM MEXKIy YAAJIEHHBIMH aOOHEHTaMH JIOKaJbHBIX
TeneOHHBIX JUHUM, CBA3aHHBIX TOCPEICTBOM KOMIBIOTEPHOM CETH OOIIEro MOJIb30BAHMUS.

[Ipu noctpoenuu cucrem cBsa3u KB, YKB ocoboe 3HaueHne umeer cTabuiabHOCTh HeCcymei
YacTOThl M XapaKTEPUCTUKH aBTOMATHUYECKON pPETyIupOBKU YpoBHSA. B coBpeMeHHBIX
CHCTEMax JIerko ofecreunBaeTcsi CTabMIbHOCTH dacToThl 1o 10°, mpum stom Bee
He0oOX0oIMMble KOMOWHAIIMU YacTOTHI, JOMOJHHUTEIbHbIE HECYIIWE U T.I. IMOJYy4aloT OT
OJIHOTO BBICOKOKAYeCTBEHHOTO TeHepaTopa (cuHTe3aTopa). lloBblmieHHe CTaOUIBHOCTH
4acCTOTHI MMO3BOJISIET, HAIPUMED, MPHU NEepeiaye JAHHBIX C TOMOILBIO YaCTOTHON MOYJIALINH,
HE MEHSSI CKOPOCTh IMepelayd MeperTu K Oojiee y3KUM TOJI0CaM YacTOT U TeM CaMbIM
YBEJIMYUTH MPOMYCKHYIO CIIOCOOHOCTh KAaHAJIOB CBS3M, a TaKXKE YBEIMYUTH OTHOIICHHE
CUTHAJI/IIIYM U YIYYIIUTh Ka4eCTBO Mepeaun JaHHBIX.

55



CornacHo KinaccupuKalMM, MPUHATOW B MEXAYHAPOIHOW CBsA3M, pekumbl paborer KB
CUCTEM CBSI3M MOAPA3ACIAIOT Ha JABa TMHA F UM A, KOTOpbIE pa3iIM4YalOT 10 METOLY
MOJIYJISIIMU U CTIOCO0Y TIepeiayu.

B pexumax pabGotrel F Momynaupyromuii cUrHaD HENOCPEACTBEHHO BO3JCHCTBYET Ha
BBICOKOUACTOTHOE Hecyllee KojeOaHue, I03TOMY CHEKTp CHUTHajla CHMMETPUYEH
OTHOCUTENBbHO Hecywel. Hanpumep, pexum Fi— OJHOKaHalbHBIA C YacCTOTHOM
MoOAyJALUEN, pexkUM Fe — IByXKaHaIbHBIM (JYIJIEKCHBIN) C 4YaCTOTHOM MOAyJsLUed. DTO
PSKUMBI C HEHTPAIbHOW Hecymiell udactoToil. Pexkxum paboTel A: B paguoneperaTduke
nosioca kaHana HY nepenocutcs B 00s1acTh BBICOKMX YacTOT, Iepeada OCYLIECTBISETCS C
OJTHOW OOKOBOM MOJIOCOM, HECYIIasi MOKET COXPAHATHCS WM MOJHOCTHIO WIIM YaCTHYHO
MOAABIATHCA. JTOT PEKUM OCOOEHHO BBITOJIEH, KOI/la HeoOXOJUMO IepeaBaTh
OJIHOBPEMEHHO HECKOJIBKO COOOIIEHUI WK Ui YBEJIUYEHHUS] BEPHOCTH MEpEAayu OJTHO U TO
e COOOIIEHNE MHOTOKPATHO.

CrpykTypa KOPOTKOBOJIHOBBIX KaHAJIOB CBSI3U B OOILEM CIIydae 3aBHCHUT OT HCIIOJIb3YeMOI
paavoanmnaparypsl. Pa3nnuaroT AymieKCHbIE, CHUMIUIEKCHbIE M KaHaJlbl OJHOCTOPOHHEH
CBsA3M. B AymiiekcHbIX KaHanax nepefadya U MPHEM BEIYTCS OJHOBPEMEHHO U TOATOMY
BCErJa HEOOXOJMMBI JIBE pa3Hble HECYIIHE 4acTOoThl. Tak Kak B 0OOMX HarpaBICHMSIX
OJIHOBPEMEHHO MOTYT TIepeAaBaTbCcsl HE3aBUCHMBIE COOOIIEHHUS, TO Ha pPaTUOCTAHLIUU
JOJIKHBI OBITH TIPUHATHI CHEIMAIBbHBIE MEPHI MO Pa3J/IeICHUI0 TPAKTOB IpUeMa U Mepeaayu.
OOBIYHO yJaeTcsl pelInTh 3Ty 3a/Jauy 3a CUeT pa3HEeceHUs Hecymux 4actoT. OpraHuzanus
TaKUX KaHaJIOB TpeOyeT 3HAYUTENbHbIX 3aTpar.

Bo MHOrmx ciygasx HET HEOOXOIUMOCTH TpeNaBaTh JaHHBIE OJHOBPEMEHHO B 000OWX
HanpaBJIeHUsAX. JJ0CTaTOYHO MOTIEPEMEHHOW Tepeayd B TOM U B JIPYTOM HaIlpaBIICHHSX.
Takne kaHandbl HA3bIBAIOT CHUMIUIGKCHBIMH. B 3TOM cilydae HET HEOOXOJMMOCTH B
CTENMANBHBIX MEpax MO pa3Bs3Ke IMepefaTynka U mpueMHuKa. [IpuemMHas u mepenaromias
AQHTEHHBI MOTYT OBITH PACIOJIOKEHBI JOCTATOYHO ONM3K0. B coBpeMeHHBIX cucTeMax
pamMoCBsI3M, COJIEPKAIUX TPUEMHYIO U TIEpEIAIONIY 0 YaCTH U B KOTOPBIX YaCTOTHI IPHEMa
u nepenayn GopMHUPYIOTCS COBMECTHO, MOKHO BECTH Iepelady W MpHUeM Ha OJHOW M TOH
K€ YacToTeé ¥ Ha OJHY W Ty JK€ aHTCHHy. Takue yCTpOWCTBa Ha3bIBAIOT
pamuorpaHcuBepamMu. Takue CHMIUICKCHBIC KaHAIbI IO3BOJIAIOT JIyYIlle HCIIOJIb30BaTh
IUTOTHO 3amnoJiHeHHbIH KB anana3zon u moyrydusii 0co0o0 MUPOKOe IMPUMEHEHUE JUTSI CBSI3H C
MTOIBMKHBIMHU 00BEKTaMH (aBTOMOOMIISIMH, KOPAOJISIMHU | T.11.).

ITo xananam OI[HOCTOpOHHCﬁ CBA3H AAaHHBIC IICPCHAOTCA TOJIBKO B OAHOM HAIIpaBJICHHH,
T.C. IIPpUCMHAd CTAHOHUA HE MOXKET BCCTH IIEpcaayvy. OTH KaHaJbl HCIIOJIB3YIOT [UIA
paaruoBCIIaHMA, 3TO MC)KKOHTHHCHTAJIbHAA CUCTEMA Tenerpa(bHoﬁ CBs3H.

CyliecTBEHHBIM MPEUMYILIECTBOM CIIyTHUKOBBIX CHUCTEM CBSI3M 10 CPaBHEHUIO C
MEUHKUHTOBOM U COTOBOM SIBISIETCS OTCYTCTBUE OTPAaHUYECHUI M0 MPUBS3KE K KOHKPETHOM
MECTHOCTH 3€MIIH.

CHYTHI/IKOBI)IC CUCTCMbI CBA3U B 3aBUCUMOCTH OT IMPEAOCTABIACMBIX YCIYI' MOXHO
noApa3sACIMTh Ha CICAYIOIIHUEC KIIACChI.
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1. Cucmemvr nakemmuoii nepedauu danHbIX TIpeTHAZHAUCHBI IS TIEpelaud B IIUPPOBOM BHIE
TOOBIX JTaHHBIX (TEJNEKCHBIX, (PaKCUMHIBHBIX COOOLICHHMH, KOMMBIOTEPHBIX). CKOPOCTH
MAKeTHOW Tepeayn JaHHBIX B KOCMHUYECKHX CHCTEMAax CBSI3M COCTABISET OT €AMHUIL JIO
COTEH KWJIOOAlT B CeKyHIy. B 3THX cucTeMax He MpeAbsABISAIOTCS KECTKHE TPeOOBaHUS K
OTEPaTUBHOCTU JIOCTaBKH cooOuiennid. Hampumep, B pexuMe <«3IEKTPOHHAs IOYTa»
nocTynuBmIasi WH(GOpPMANUs 3allOMUHACTCS OOPTOBBIM KOMITBIOTEPOM U JIOCTAaBIISETCS
KOPPECHOH/IEHTY B OIIPEJICICHHOE BPEMS CYTOK.

2. Cucmembl peuegotl (paouomenedh)onnol) CIyTHUKOBOM CBSI3U HCIIOJIB3YIOT MH(PPOBYIO
nepenady CooOMEHUH B COOTBETCTBHHM C MEXIYHAPOJHBIMU CTaHIAApTaAMU: 3aJIepiKKa
CUTHAJIa Ha Tpacce paclpoCTpaHEHHs He JA0bKHA mpeBbimarh 0,3 ¢, oOciayxuBaHHe
a0OHEHTOB JIOJDKHOOBITH HEMPEPHIBHBIM U TIPOUCXOJUTH B PEATPHOM MacIITade BpeMEHH,a
TIEPETOBOPHI BO BPEMSI CeaHCa CBS3H HE JOJDKHBI PEPHIBATHCS.

3. Cucmembl 0151 onpedeneHus MecmonoiodHceHus (Koopounam) MOTPeONUTENEH, TaKMX Kak
aBTOTPAHCTIOPTHBIC, aBHA- U MOPCKUE CPEJICTRA.

B o006o3puMom OynyiieM CHUCTEMBbl CIHYTHUKOBOM CBSI3M JIOJIKHBI JIONOJIHUTH CUCTEMBI
COTOBOM CBSI3M TaM, TJ€ MOCJIEJIHNE HEBO3MOXKHBI WJIM HEIOCTaTOYHO 3(P(EKTUBHBI MPHU
nepenaue MHGOpMalMM, HAIpUMep: B MOPCKUX aKBaTOpHUSX, B padoHax ¢ Majoi
IUIOTHOCTHIO HACeJIeHUs, a TaKke B MeCTaX pa3pblBOB HA3eMHON WHQPACTPYKTypbl
TEJIEKOMMYHUKALIHIA.

CTpyKTypa CHCTEMBI CITyTHUKOBOW CBS3M BKJIIOYAeT B CeOsl CIETYIONINE COCTABIISIONINE
(puc. 8.11):

* KOCMUYECKUI CETMEHT, COCTOSAIINI U3 HECKOJIBKUX CITYTHUKOB-PETPAHCIATOPOB ;

* Ha3eMHBIA CETMEHT, COJACp’KAIlMi LEHTP YIpaBJICHUS CHUCTEMOM, LEHTp 3alycka
kocmuyeckoro ammapara (KA), xomaHaHO-U3MepUTENIbHbIE CTAHIIMM, LIEHTP YIpPaBICHUS
CBSI3bI0 U IIJTI030BbIECTAHLINN;

* M0JIb30BATENbCKUN (a0OHEHTCKUI) CETMEHT, OCYILECTBISIOUIUICBA3L MPH MOMOIIU
MEPCOHABHBIX CITYTHUKOBBIX TEPMUHAJIOB;

¢ Ha3€MHBIC CCTU CBA3HU, C KOTOPBIMH 4EPE3 HHTep(beﬁC COIIpATrarOTCsA HIJIFO30BBIC CTaHIIMU
KOCMHUYECKOM CBSI3H.

B Poccun 3a mocnemnue 7—10 ner cdopmupoBanmuch Takue (HaKTOPbl COIHAIBHO-
HSKOHOMHMYECKOT0, HAayYHO-TEXHHUYECKOTO M KYJIbTYPHOTO pa3BUTHS, KOTOPbIE MOXKHO
paccMaTpuBaTh Kak MPEANOCHUIKH Tepexofa K mHpopManuoHHOMY oOmiectBy. K Takum
MPEANOCHIIKAM CIEAYET OTHECTH:

1.1. Wudopmanuss CcTAaHOBUTCS OOILIECTBEHHBIM pPECYPCOM pa3BUTHs, MacIiTaObl ee

WCTIOJIb30BAHUSI CTaM COMOCTABUMBIMU C TPAJAUIMOHHBIMH (JHEPTHs, ChHIphe W T.J.)
pecypcamu.
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Vxe ceromHs o0veM mpojaxk B Poccuu TONBKO CPENCTB BBIYHCIUTEIBHONW TEXHUKH H
uHpopmatuku (B ocHoBHOM [I9BM u mepudepun) pocturaer BeIHMUUHBI 00jiee OJHOTO
MWUIMOHA IITYK B TOJA U OLEHHBaercs mpumepHo B 1,5 mipn momun. Kak mokassiBaer
MHUPOBOM OIBIT, CTOMMOCTH TPOJAX MPOTPAMMHOTO MPOAYKTa OOBIYHO paBHA WIH
HECKOJIbKO OOJIbIlIe 3aTpaT Ha TEXHUKY, a 3aTpaThl Ha IMEPCOHAIBHBIE CPEJICTBA CBS3H,
ayquo-u  BUJAEOANIApaTypy OOBIYHO COM3MEPHMBI C 3arpaTaMd Ha  CpeACTBa
BBIYMCIIUTEIIBHOW TEXHUKH. OTH MHUHUMAJbHBIE TPHOIMKEHHBIE OLEHKA CyMMapHO
cocTaBisitorT 4,5 Mapa o, yto coctaBmwio nopsaka 5% BBII Poccun B 1997 r. DOrta
BEJIMYMHA CYMMAapHBIX 3arparT Ha HH(OPMAIMIO YXEe HMEEeT MaKpPOIKOHOMHYECKYIO
3HaYMMOCTbh U XapaKTEPU3YyeT POCT MCIIOJIB30BAHUS pecypca «HHPOPMAILIHD».

1.2. MoxxHO TOBOpUTH O TOM, uyTO B Poccum copmMupoBascs U YCHEIIHO DPa3BUBAETCS
OTEUECTBEHHBIN PHIHOK TEIEKOMMYHHUKALIMHA, HTHPOPMAITMOHHBIX TEXHOJOTUMN, TPOYKTOB U

YCIIYT.

O0beM CpencTB, IUPKYIUPYIONIUX HAa POCCUMCKOM PBIHKE, JOCTHraeT S5—7,5 MIpA.
JOJUL./TOI.

1.3. B nmenom B cTpaHe, HECMOTpPS Ha SKOHOMHYECKHMM cmaja, pacreT mnapk OBM,
YCKOPEHHBIMU TEMIIAMU HJIET Pa3BUTHE CHCTEM W CPEACTB TEIEKOMMYHHUKaluu. Pacrter
KOJIMYECTBO KOPIOPATUBHBIX HH(DOPMAIIMOHHBIX CETeH M HENpPEepbIBHO YBEIUYUBAETCS
4yiciio a0OHEHTOB MHUPOBBIX OTKPHITHIX ceTeil. KonmdecTBo poccuiickux MoJib3oBarenei
WnTepHera npubnmxaercs K MUUIMOHY. HTEHCHMBHO pacuIMpsercss HallMOHAJbHAs CETh
CBSI3M, MCIIOJIb3YIONIAsl CIYTHUKOBBIE KaHAJbl. Y CIEUIHO OCYIIECTBIISAETCS TeaeQOHU3AIMs
CTpaHbl ¥ CTPEMUTENIBHO PACTET PHIHOK CPEJICTB MOOUIIBHOM CBSI3H.

1.4. B 3HauuTenbHOW cTenmeHW WH(GOPMATU3UPOBAHBI MHOTHE OTPACIM XO3SMCTBA,
OankoBcKas cepa u chepa rocyITapcCTBEHHOTO YITPABJICHHUS.

1.5. B o01mecTBeHHOM MHEHUU CKJIaJbIBACTCS TOHMMAHHUE aKTyaJbHOCTH 3aJaud Iepexojia
K MHGOPMALMOHHOMY OOILECTBY C IMOJMTUYECKOM M SKOHOMHYECKOH Touek 3peHus. OO
3TOM CBHJIETEJILCTBYET IIMPOKHUI 00IIecTBeHHBIN pe3oHaHc KoHuenuuu rocyiapcTBeHHON
MHDOPMALIMOHHONW  TOJUTHKH, KOTOpas MOXET paccMaTpuBaThCsi Kak MOJUTHUKA
obecrnieueHns HayallbHOTO 3Tana nepexoaa Poccuu k nHbopMaimoHHOMY OOIIECTBY.

OCHOBBIBasICh Ha CeTeBOM Mcnoabs30Banuu 11K Aa€T BO3MOKHOCTD IIOJIB30BATCIIIO IMOJIYYaTh
n  OTIIPABJIATH I/IH(bOpMaI_II/II-O CBOMM IMapTHEpaM, IIpAU ITOM OCYIICCTBIIACTCA TOJIBKO
OJHOHAIIpaBJICHHAA CBA3b. 9T0 OI'paHUYCHUC, 10 MHCHUIO HCCHCHOB&TCHCﬁ, HE ABIACTCA
O4YCHb BaXXHBIM, T.K. B 50% CJ'Iy>K€6HBI€ IICPETrOBOPLI 11O TCJICCI)OHy HUMCHKOT LCJIbIO JIWIIb
IIOJIYYCHHC I/IH(I)OpMaI_II/II/I,T.e. 0e3 oTBeTA.

s obecrieyeHus: JIBYXCTOPOHHEHM CBSI3M HAJO MHOTOKPATHO IMOCBUIaTh M TNPUHUMATh
COOOIIEHS. UM BOCIIPOU3BOAUTH APYIMM CIIOCOOOM KOMMYHHMKAIMIO. DJIEKTPOHHAs MOYTa
MOXKET IPEAOCTaBUTh IIOJIB30BATEII0 PA3JIMUHBIE BO3MOXKHOCTH B 3aBHUCHUMOCTH OT
ucnonbzyemoro [10. UYroObl mocbulaemMoe COOOIIEHHE CTalo  JIOCTYIHO  BCEM
M0JIb30BATENSIM, €ro CleAyeT MOMECTHbh Ha KOMI JOCKY OOBSBICHHM, MOXXHO TaK Xe
nocnaTh OTIpaBJICHUE C YBEAOMIIEHHEM O ero mojydyeHuu agecarom.Korna ¢upma pemat
YCTaHOBUTH 3JIEKTPOHHYIO TIOUTY, BOBHUKAIOT 2 BO3MOYKHOCTH:
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-KyUTh COOCTBEHHOE NPOTrpaMMHOE W TEeXHHUYecKoe oOciyxkuBanue u cosaath JIBC,
peanu3yonyo GyHKIHH IeKTPOHHOM MOYTHI

-KYIUTb YCIYry OJICKTPOHHOM IIOYTBbI, KOTOpas IPEIOCTaBIACTCA CIELUAIbHBIMU
OpraHU3aLUsAMUCB3U 3a IEPUOANYECKH BHOCUMYIO ILJIATYy.

Ayauo moyTa-moyra JUisl nepesadd cooOmeHi rojgocoM. Bmecto Habopa cooOmenuii Ha
KJIaBUAType MOKHOTIEpEAaTh COOOIeHH Yepe3 TenedoH 1 moayqnTs 1o Tenedony. Cucrema
BKJIFOUaeT B ceOs YCTPOWCTBO MPeoOpa3oBaHMs ayAHO CHTHAIOB B IU(POOH Koa U
HaoOopoT, a Tak ke [1K ms xpanenus ayaunocooOmenuii B mudpoBoit popme. Ayauonodra
TaKke peanu3oBaHa B ceTH. llodra mns mepemaum aynamo COOOIIEHHH MOYKET YCHEIIHO
HCII0JIb30BAThCA /71 TPYNIIOBOTO penieHus npooiem. s 3Toro nochuiaonuii coodenre
JOJKEH ~ JIOTIOJHUTEIBHO  yKa3aTh CHUCOK JIMI, KOTOPbIM JIaHHOE€ COOOLIeHHE
npenHazHayeHo. Cucrema OyaeT mepuoAvYecKd 003BaHUBATh COTPYIHUKOB Ul Mepeaayvu
COOOILIEHNUH.

I'maBHBIM MNpUUMYHIECTBOM  ayAHOIIOYTHI ABJIACTCA TO, YTO OHaA IMpome, IIpHu ¢€C
HCII0JIb30BAHMU HE HA/10 BBOAWUTH JAHHBIC C KJIaBUATYPhI.

KoMnb1oTepHBIi 3JIEKTPOHHBIM KaJEHAaPb NPEJOCTABISET BO3MOXHOCTh HCIIOJIb30BATh
cereBoii BapuanT [IK nns XpaHeHus M MaHUNYJIMpPOBaHUS pPAOOYMM pacIHUCaHUEM
COTPYIHHUKOB. MeHe/Kep YyCTaHABIMBAET JaTy I BCTE€YM, BHOCHT W3MEHEHHs C
KJIaBUATyphl, MpOCMaTpUBaeT pacnucaHue. TexHHueckoe M IporpaMMHOE oOOecreyeHue
JJIEKTPOHHOTO KAaJEHAapsi COOTBETCTBYET AaHAJIOTMYHBIM KOMIIAHEHTaM JJIEKTPOHHOM
noutel. Kpome Toro IO kanenaapst 4acto ABisieTcs cocTaBHOW yacThio 110 snekTpoHHOM
outsl. CucMeMa JTOMOJHUTENIBHO JAaeT BO3MOXKHOCTD IOJIy4aTh JOCTYI K KaJCHIApsIM JIp
MEHEKEPOB, MOKET aBTOMAaTHYECKU COTVIACOBBIBATH BPEMs BCTPEUH C UX PACIIUCAHUEM.

KomnbrorepHble KOH(pepeHUH, TeJieKOH(epeHIIMU- UCII0JIb30BAaHUE KOMITIOTEPHOUM CETH
uisi oOMeHa WH(opMmanuend MeXIy ydacTHUKaMU TPYIIBI, peHaroniell omnpencinéHHyIo
npobseMy. Ilpu 3TOM Kpyr i, MMEIOIIUX JOCTYH K 3TOHW TEXHOJIOTHMH OTpPaHUYCH.
KonnuecTBoo y4-KOB KOMIT KOH(EPEHIIMH MOXKET OBITh BO MHOTO pa3 0OJIbIIIE, YeM ayano U
Buieo KoH(]. TenexondepeHys cocTout U3 3 aTanos:ayauo, Bumaeo u [1K.

Jns nojziepaHusi KOMMYHMKALUNA MEXIYy TePPUTOPHAIBHO OTAEICHHBIMU PaOOTHUKAMU
WIN MOJIPA3/IeNIEHUsIMU HCII0JIb3YI0TCs aynuo. Hambonee nmpocToe TEXHUYECKOE CPEACTBO-
TeniepOHHAsE  CBSI3b, OCHAILCHHAs  JIOTIOJIHUTEIbHBIM  YCTPOHCTBOM,IO3BOJIIOLIUM
y4acTBOBaTh B pasroBope Oosee 2-x yenosek.CodnaHue ayIuoKOH(EpeHIun He Tpedyer
Hanuuus 11K, a nuims npeanosiaraeT UCIOJAb30BaHUE ayIUO CBA3U MEXKIY €€ YYaCTHUKAMHM.
Hcnonbs3oBaHue ayano KOH(EpPEeHUUH YINPOLIAeT NPUHATHE pPELIeHUs OTHOCHUTEIBHO
JemeBo U 1pocto. DPQPeKT ayauo KOH(GEpeHIMH MOBBIIIAETCS NMPH BBIIOJHEHUU ClIe]
YCIIOBUN:

-pabOTHHK, OPraHU3YIOIIMHA ayauo KOH(EPEeHLHUIO JOJDKEH MHPeABOPUTENHHO 00eCHuuTh
BO3MOYHOCTb y4acTHs B HEW BCEX 3aMHTEPECOBAHHBIX JINIL

-KOJIMYECTBOO Y4Y-KOB HC Ooiee 6, 4100 YACPKATb JUKYCCHUIO

-porpaMma KoH(pepeHIIUH JOJDKHA ObITh COO00IEHa 3apaHee
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-Iepea TCM, KaK Ha4aTb 'BOPUTH Ka)KI[BIf/'I Y4-K JOJIZKCH IMPCACTABUTBHCA

-I0JDKHA OBITh OPraHM30BaHA 3alMCh M XpaHEHHE 3alMUCh KOH(pEpEeHIH NOoJDKHA OBITh
pacreuaraHa

BuaeoxoHngepeHuu -peHa3HaveHbl I TEX e LENe,4T0 U ayAuo, HO C IIPUMEHEUEM
BHJIeo amnmnaparypsl.MIx npoBenenue taxke TpeOyer [1K.

B mnpomecce Buaeo koHpepeHIIMHM €€ YYACTHHKH, YAaJEHHbIE APYr OT Jpyra Ha
3HAUYUTENIbHBIE PACCTOSIHUSA MOTYT BuUIeTh Ha TV »dkpaHe cebs U Jp Y4YaCTHUKOB.
OnnoBpemenno ¢ TV uro0pakeHrueM repeaaecst 3ByKoOBoe conpoBokienue. He cmorpst Ha
TO, 4TO BHJCO KOH(l)epeHHI/ISI IMO3BOJICT COKpaTUb TPAHCIIOPTHBIC KOMMAHAWPOBAYHLIC
pacxopl, OOJIBIIMHCTBO MPEANPUATUUIPUMEHSIOT UX HE TOJIBKO MO 3TOM nmpuunHe. OHU
BHUOAT B HUX BO3MOXHOCTH HNPHUBJICY K PCHICHUIO HpO6J'ICM MAaKCHUMAaJIbBHOEC KOJIHNYECTBOO
MEHEKEPOB U JPYTUX paOOTHUKOB, TEPPUTOPHAIILHO YIAJEHHBIX OT TJIABHOTO KOpITyca.

[Ipn mocTpoeHMH MHOTOKaHAJIBHBIX CHUCTEM Iepeladd JaHHBIX 3(PPEKTHBHOCTh TaKUX
CHCTEM IO CYIIECTBY OOYCIIOBJIEHA OOMEHOM CTOMMOCTH OKOHEYHBIX AJIEKTPOHHBIX Y3JIOB
TpakTa Tepenaddl JaHHBIX Ha CTOMMOCTh MHOTHX Tap MPOBOJOB B TPaKTe. DTOT OOMEH C
KOKJBIM TOJIOM CTaHOBUTCS Bc€ OoJiee BBITOMHBIM. Vcmomb3yembiii B HUGPOBBIX
MHOTOKaHaJIbHBIX CHUCTEMax METOJI BPEMEHHOTrO pasieiieHus kaHainoB BPK 3nauntensHO
JICIEBJIE METOJIa YaCTOTHOTO pa3leliCHUs KaHAJOB B AHAJOTOBBIX MHOTOKaHAJIbHBIX
cucTeMax. B aHaoOroBBIX MHOTOKaHAJIBHBIX CHCTEMaxX TaKKEe MOJKET HCIIOJIL30BaThCS M
nocratoyHo mpocto Meron BPK. Omnako B 3TOM ciiydae y3KuM€ aHAJIOTOBBIE MMITYJIbCHI
CUJIBHO TIOJIBEP)KEHBI JEHCTBUIO TOMEX M HCKAKCHHH M WX HEJIb3s, KaKk B IH(PPOBBIX
CHUCTEMaX, YCTPAHUTh C TOMOIIIbIO PETeHEPALINH.

Bce ynpasnstomue curHansl B TenedOHHON ceTH (BBI30B, 0TOOM, ITMGPHI aapeca U ap.) To
CBOEHl mpHpojae SABISIOTCS UUPPOBBIMU U, CIIEJOBATEIBHO, JOCTATOYHO IMPOCTO
peain3yloTcss B IU(PPOBBIX CUCTEMaX, B TO BpeMsl KakK JJsl aHAJOTOBBIX CHCTEM 3TO
SIBJISIETCSI CIIO’KHOU M IOPOTOM MPOLETYypPOH.

B Hacrosmee Bpems ¢ pazButueM DBM NOSBUIMCH MOIIHBIE TEXHOJOTHH MPOU3BOACTBA
nudposbeix cxeM B Bujae bUC u CBUC, 4To 1mM03BOJMIIO 3HAYMTEIIBHO CHU3UTh CTOMMOCTh
TaKHUX CXeM, IPU HAJIMYMH y HUX BBICOKUX TOKa3aTesiel kauecTBa paboThl. Bee 3T0 MOKHO
HCIIOJIb30BaTh MpH peanusanuu udpossix ATC.

I/IHTerpI/IpOBaHI/Ie CUCTCM IICpCaadun I/IH(I)OpMaLII/II/I U KOMMYTallun 3a CYCT UCIIOJIb30BAHUS
CAUHOI'O I_[I/I(prBOFO crnocoba nNpeaACTaBJICHUA H O6pa6OTKI/I CHUI'HAJIOB IIO3BOJIACT
HCKIIIOYUTH KaHaJIOO6pa3YIOH_II/Ie 0JI0KH aHAJOrOBBIX CUCTCM, HUCKIIIOYUTH MHOI'OKPATHBLIC
aHaJ'IOl"O-LII/I(l)pOBLIe u I_[I/I(i)pO'aHaJ'IOFOBLIe Hp606p330BaHI/IH, H, TCM CaMbIM, CYIICCTBCHHO
YBCJIHWYUTDb KaUC€CTBO NEpCaavdn peUu.

HpI/I nepeaadyc I_II/I(I)pOBBIX CUTHAJIOB UX aMIUIUTyJa NOAACPKHUBACTCA HOCTOHHHOﬁ, 4qTo

oOecrieunBaeT TpeOyeMoe KayecTBO PEeYd IpU OTHOCHTEIBHO HEOOJBIIUX OTHOIIEHUSIX
CUTHAJI/IIYM.
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Jlnst U poBBIX CHUTHAIOB JAOCTATOYHO MPOCTO PeajM3yeTcsl Mpoleypa pereHepanum, T.e.
BOCCTAHOBJICHHE MCXOJHON (popMbl MMIyNIbCOB. Hanmnume Takux pereHepaTropoB B JIMHUH
CBSI3U IO3BOJISICT MPAKTUYECKU MCKIIOUUTH OUIMOKM MpPU IMepegade JaHHBIX U TEM CaMbIM
YBEJIMYUTH KA4ECTBO MEPEIauy peyHu.

JIroboe mudpoBoe cooOmIeHNe, HE3aBHCUMO OT TOTrO, OBLJIO JIM OHO IE€PBOHAYAIBHO
MpeACTaBICHO B IU(POBOM (popmMe WM MOJIYUUIIOCH MOCTE MPeoOpa3oBaHUsl aHAIOTOBBIX
CHTHAJIOB B IIU(POBYIO (POPMY, MOXKET OBITH MPEACTABICHO B eaAuHOM ¢opmare. [lorromy
M0 JIMHUAM IHQPPOBON TeNe(OHHON CBSI3U MOTYT JOIOJHHUTEIBHO IEpeaBaThCsi JHOObIE
Jpyrue BUJIBI JAHHBIX B IIU(PPOBOH Gopme.

B03MOXXHOCTh HCIIOJB30BaHUS HOMGXOYCTOI\/'ILII/IBBIX KOJOB MO3BOJIACT KOHTPOJIHUPOBATHL H
HCIIPABJIATH OIIIOKH B nepeaaBacMbIX JaHHBIX.

[IpocroTa xommpoBaHusi HMPpPOBON HHPOpMaIMK MeTogamu Kpunrorpaduu. OcCHOBHON
npoOieMoil TpHU TMOCTPOCHUM LHUMPPOBBIX CHCTEM TEIEPOHHOW CBS3U  SBISETCS
npeoOpa3oBaHUe MEPBUYHBIX AHAJIOTOBBIX CHUTHATOB B LU(poBylo (opmy. OmHako 3Tu
METO/Ibl JIOCTaTOYHO XOPOIIO H3Y4eHbl M ObUIM YK€ MpejcTaBieHbl Bbime. [Ipu Takom
peoOpa30BaHUK UCHOJB3YETCS UMITYJIbCHO-KOJO0BAsk MOIYJISAILINS HEIIPEPHIBHBIX CUTHAJIOB.
B MHOrOoKaHanbHBIX cUCTEMaxX HUPPOBOM TeaehOHHOIN CBSI3U OCHOBHBIM SIBISETCS METO]I
BPEMEHHOTO paszeneHus kaHamoB. O0 3TOM yke ObUIO CKa3aHO BBIIIIE.

st moctpoenust mudpoBeix TenedoHHBIX cucteM B 1960 roqy MKKTT u MOC Obun
MPUHAT MeXIyHapoAHblii ctanmapt PCM 64 k6ut/c. DTOT craHmapT mpeaycMaTpuUBaeT
npeoOpa3oBaHUe aHAJIOTOBBIX PEUYEBBIX CUTHAJIOB B 64 KOUT/C IIU(POBOI CUTHAIT HA OCHOBE
WMIYJIbCHO-KOJOBOM MOIYJSIUU. YeToBEeYeCKHil T0JIOC MOKHO BOCHPOM3BOJUTH C
npuemsieMbIM KadecTBOM B nosioce yactoT oT 200 1o 3400 I'. CornacHo Teopeme OTCUETOB
JUTsl TIpeoOpa3oBaHUsl PEUYEBBIX CUTHAIOB TpeOyercs vactora BbIOOpok 8 k1 mmm 8000
BbIOOpOK B cekyHay. Kaxknas BeiOOpka mpeacTaBisercss HUPPOBBIM 8-pa3psaHbIM KOJIOM.
[Tostomy obmast ckopocte MKM curnana cocraput 8000°8 6utr = 64 x6ut/c. Ha ocHoBe
3TOr0 CTaHAapTa CTPOSTCS COBPEMEHHbIE IU(POBbIE Tele()OHHBIE CHUCTEMBI, KOTOpPHIE B
MoclieJHee BpeMsl peaju3yloTCs B BUJE HHTETPUPOBAHHBIX CHCTEM, IO3BOJISIOLINX
neperaBaTh HE TOJIBKO pEUeBYI0 MH(MOPMAIIMIO, HO U BHIEOJaHHbIC, U LU(POBBIC TaHHBIE
OBM.

7.

CoBpeMEHHOMY pa3BUTHIO TEXHUKU CBSI3M IPUCYIIM JBE oOcoOeHHocTH: uudpoBas dopma
MIpeJICTaBJICHMS BCEX MOJUISKAIINX Mepeiaye Wik 00paboTKe CUTHAIOB — HE3aBHUCHMO OT TOTO,
Kakoi BuA MHGPOpPMAIUU MPEICTaBISIETCS 3TUMU CHUTHAIAMHU — pe€Yb, TEKCT, NAHHBIC WU
M300paKeHUs; WHTErpanus TEXHUKH MU CIYKO, 4TO MOXKET OBbITh IMOJHOCTHIO pealn30BaHO
TOJIBKO TMEPEeBOJOM CBsI3M Ha LU(POBYIO TexHUKY. CHBHraroTCs TPaHUIBI MEXAY TEXHUKON
KOMMYTallMd U TNEpelayu, N0-HOBOMY NEPEepacIpeNeNsItoTCs 3a/1ayd OKOHEUYHBIX YCTPOMCTB U
ceTeil cBA3M. MHOTro(QyHKIIMOHATbHBIE OKOHEYHBIE YCTPOICTBA, OTIUYHBIE OT TEIEPOHHOTO H
TenerpaHOro amnmapaToB, OKOHEYHOTO YCTPOMCTBa BU3YalbHOTO OTOOpaKEHUS JaHHBIX,
MPUTOAHBI OoNiee 4yeM i oAHOro Bujaa uH(Gopmanuu. M HakoHeN, CeThb CBS3H MO3BOJIUT
neperaBaTh PeueByl0, TEKCTOBYIO MH(OPMAIIHIO, TaHHBIE U U300pa)KEHUSI 4epe3 OJHO U TO Ke
COEIMHEHUE: TIOJB30BaTENb MOJIYYUT JOCTYI K 3TOM CETH HE3aBUCHUMO OT BUJA CIYKOBI uepes
«IITETCETbHYIO pO3ETKY CBS3U».

B kHure npencrasieHsl U onucaHbl nudposas ceth ¢ uHTerpauueil ciayx6 (Integrated Services
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Digital Network — ISDN), ee cmnyxObl, TeXHHKa ¥ TPHHIUIBI TTOCTPOCHUS OKOHEYHBIX
ycTpoiicTB. OCHOBHOE BHUMaHHE CKOHIIEHTPUPOBAHO Ha paccMoTpeHnu-ISDN tumna 64 k6ut/c,
KOTOpast I03BOJISIET UCIIOJIb30BaTh Kabenu cymecTByromiei tenedonHoi cetu. UnanBuyansHas
CBSI3b C MEpeAayeil IIBETHBIX MOABIKHBIX H300pKEHUN U MPUCYIIUM TEJICBHICHHIO Ka9YeCTBOM
BO3MOXHA JIMIIb B BBICOKOCKOPOCTHOHM (mmpokormnosiocHor) ISDN ¢ ucnonbp3oBanuem ais
MOJKITIOUEHUsT a0OHEHTa ONTUYECKHX BOJIOKOH. Hwu3ko- u BbicOkockopocTHass ISDN
CYLIECTBEHHO HE OTJIMYAIOTCS; B YACTHOCTHU, B 000UX CIy4yasX MPUHLHUIIBI HOCTPOEHUS CTaHIH,
aOOHEHTCKOTO JIOCTyIIa u CUTHAJIM3alUU OJ/INHAKOBBI.
[locne ananmm3a 3aJad TEXHUKUA CBSI3M OMHCHIBAIOTCS CIY)KObI M JOMOJHHUTEIBHBIE YCIIYTH,
peannzanusi KOTopbeix Bo3MokHa B ISDN. 3areM mnpencTaBisitoTcs CTPYKTypa CETH U €€
OCHOBHBIE XapaKTepUCTUKU. MHOro MecTa 3aHUMAlOT OMNHMCAHHUS aOOHEHTCKOro JOCTyMla Cco
CTBIKAMM II0JIb30BATENb-CETh M AOOHEHTCKON cHUrHanmm3auuu. Jlamee H3/10)KEHbBI OCHOBHBIE
ocobeHHocTH okOHeuHbIX ycTpoiicTB B ISDN. Ilogpo6HO 0OBsICHSIETCS TEXHUKAa KOMMYTallMH B
ISDN, u Ha npumepe NosiICHAETCS B3aUMO/JICHCTBUE y3JI0B CETU U YCTAHOBOK MOJIb30BATENS; IPU
9TOM TakXe JETalbHO MOKAa3bIBAIOTCS OCOOEHHOCTH YUPEXKJIEHYECKHMX KOMMYTAIIMOHHBIX
cranuuii ISDN. OnuceiBaroTes Takke crocoObl nepeaauyu, npuMensemsle B ISDN, u TpakThl
nepenayd. B mociienHel riaBe KHATH JAaeTCsl KpUTHYEcKas oleHka 3HadeHuss [SDN mis
M0JIb30BATENs B YUPEXKACHUHU, JOMA U B MyTH. DTH MOSCHEHUS JOTOIHSAIOTCS MPUIOKEHUEM, B
KOTOPOM TNEPEUHCISIOTCS CYIIECTBYIOIIME CTaHAApPTBl M PEKOMEHJALUH, IPEACTaBISIOIINE
MHTEpeC B CBSI3U c ISDN.
Kuura npennasznaueHa i MHKEHEPOB, KOTOPHIM HEOOXOAMMO 3HATh TPEOOBaHUSI U OCHOBHBIE
xapaktepuctuk ISDN g pa3paboTku, NMPOEKTHUPOBAHUS, CTPOUTENIbCTBA U OSKCILTyaTalluu
cucteMm cBsizu. Kpome Toro, kHHra rnoJjie3Ha HaydHbIM pabOTHHKAM, IPENOAaBaTENsAM, a TaKkKe
IAPOKOU TEXHUYECKOU 0O0IIeCTBEHHOCTH.
[Ipy 1OArOTOBKE KHUTM YYHUTHIBAIIOCH COBPEMEHHOE COCTOSIHUE TEXHHUKU CBSI3U U
crangaptu3anuu. [Ipexae Bcero 3To oTHOCUTCS K T 2 «CityKOBbI CBSI3U», B KOTOPOM CITY>KOBI
MPEACTaBICHHl B COOTBETCTBHM C WX Kiaccudukanumed, BHOBb BBemeHHOH MKKTT
(MexxmyHapoIHBIN KOHCYJIbTaTUBHBIM KOMUTET IO Tenerpadguu u tenedoHun): Teyecoyxda u
ciyx0a nepefayu; MHTEPAKTUBHAas Ciy:k0a M ciayx0a C pa3BETBICHHBIM PEXKUMOM pPalbOTHI;
IManoroBas ciyk0a, ciayx0a ¢ HakomuieHueM, ciyxba mo 3ampocy. B ri. 3 mpencraBiieHsl
IIJIaHbl BHEIPEHUS IS pAJla aIMUHHUCTPALUN CBA3U; B IUI. 4, 6 U 7 y4T€Hbl HOBbIE HAaIIPABJICHUS
pa3BUTUS IPU HEKOTOPBIX CETEBBIX OTIMYMAX, a TaKXKe IOCIECIHUE MEXIyHApOIHbIE
COTJIAIIEHUSI.

Obmee omucanue cTpykTypsl ISDN u ee peanuszanuu ObLIO MOATOTOBICHO COBMECTHO C
I'epxapnom Apuarom, Jlrotuem XarenxaycoMm, OcBanbaom @DyHnHaiinepoMm, Bukropom
O®panTuenom, ['ancom ﬁopFOM Porxamenem u Jlrotuem IlIBaitiiepom. I'n. 1 nammcana II.
bokkepom; paza. ¢ 2.1 mo 2.3.3 — I'. 1. Porxamenem; pa3n. ¢ 2.3.4 mo 2.5, . Su 8§ — I
Apunrom; ri. 3 — JI. Xarenxaycowm; pasn. 4.1—4.3 — O. Oynanaiinepom; pa3a. 4.4 u 4.5 u .
6 — B. ®pantuenom; ra. 7 u npunoxenne — JI. IlIBaiinepom. Kpome Toro, B omucanue
BKJIIOUEHAa UWHQOpMalMs, KOTOPYIO aBTOpP TOIYYMI OT  CIHEHUAIUCTOB  Pa3IMYHBIX
pa3pabaTbIBaOIINUX NOApa3eJICHNN bupMBI Siemens AG.
51 GnaromapeH MOMM KOJUIEraM 3a MOAJEPKKY CO3[aHus 3TOW KHUrH. OcoOEHHO XOTenoch Obl
BBIPA3UTh CEPJICUHYIO MPU3HATEIBHOCTh BCEM HA3BaHHBIM COABTOPAM 332 COBMECTHYIO paboOTy
P TIOJIHOM B3aMMONIOHMMAHUH, KOTOpas czeliaja BO3MOXHBIM HallMCaHUE JAHHOW KHUTH.

8.
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B 3aBucuMOCTH OT BHMJa IEpelaBaeMbIX JaHHBIX TEJIEKOMMYHHUKAIIMOHHBIE CETHU JENSTCS Ha: °
aHaJoroBble ceTH; * HU(poBble ceTH. K COBpEeMEHHBIM TEIEKOMMYHUKALMOHHBIM CETSIM
IIPEIBABISAIOTCS JBAa OCHOBHBIX TpPEOOBaHUS: * MHTErpallUs - BO3MOXHOCTb IIEPEJauyd B CETU
JAHHBIX pa3HBIX TUIOB (HEOJAHOPOJHOTO TpaduKa), MPEABABISAIOIIUX pa3Hble TPeOOBaHUS K
KauyecTBYy IE€pEauM; ® BBICOKME CKOPOCTH IMEPENAayYM 3a CUET UCIOJIb30BAHUS HIMPOKOIOIOCHBIX
KaHaJIOB CBSI3U (IIOCTPOEHMSI IIMPOKOIIOJIOCHBIX CETEeH Iepenauu AaHHbIX). B 3aBucumoctu oT
HA3HAYEHUS B CTPYKTYpPE COBPEMEHHBIX TEJIEKOMMYHHUKAIIMOHHBIX CETEH BBIJEISIIOT HECKOJIBKO
ypoBHe#l uepapxuu (puc.61): ¢ aboHentTckue cetu (A), mpeacTaBisione co00il TOMAaIIHHE,
odpucHeie U KopropaTuBHble ceTH Ha ocHoBe LAN wm WAN; ¢ cetm nocryma ([0),
00BETMHSIOMNE TOTOKH OT HECKOJIbKUX a00HEHTCKUX CETel B €AMHBINA IMOTOK, HAIIPABJISIEMbI B
MarucTpajbHYIO CETh; * MarucTpaibHas ceTh (M), mpeacraBisionas co00il BEICOKOCKOPOCTHYIO
LIMPOKOIOJIOCHYIO CETh HA OCHOBE MEPBUUHBIX TPAHCIIOPTHBIX CETEH (BOJIOKOHHO-ONTHYECKUX,
CHYyTHUKOBBIX M T.1.). CeTn pocTyma MOryT OBITh MOCTpOEHBl Ha oOcHOBe: Puc. 61
KOMMYTUPYEMBIX KaHaJOB - TpaJuluOHHble aHajoroBele TenedonHsle cetu (TPOIl) u
uugppossle cetu ISDN; ¢ BbIJIENEHHBIX KaHAJIOB - OT aHAJOroBbIX KaHaioB TU (ToHanmbHOM
4acToThel) ¢ mosocoil mpomyckanust 3,1 kI'm no mudposeix kanaioB SDH ¢ mpomyckHoit
CroCOOHOCTRIO JiecsaTku ['0uT/c; * koMMyTaIuu nakeroB TexHojorun X25, Frame Relay, ATM,
a taxke TCP/IP (Internet). MaructpanabHble CETH CTPOSTCS OOBIYHO HA OCHOBE BBIJIEICHHBIX
IU(POBBIX KAaHAJIOB C MPOMYCKHBIMH CHOCOOHOCTSIMHU 10 necsaTkoB ['Out/c. Cetn noctyna u
MarucTpaibHble CETH 00pa3ylOT TPAHCHOPTHYIO (OMOPHYIO) CHUCTEMY, Ha3HauY€HUE KOTOPOil
ObICTpass U HaJeKHas OCTaBKa JAaHHBIX. TpaHCHOpPTHBIE CUCTEMBI HAa OCHOBE BBIJIEICHHBIX
KaHAJIOB MOYKHO pa30WTh Ha 2 Kiacca: mudpoBbie (IMKIOBBIE) U AHAIOTOBHIC (HEIUKIIOBBIC).
AHaIOroBbl€ TPAHCIIOPTHBIE CHCTEMBI PEATU3YIOTCS B OCHOBHOM Ha OCHOBE CYIIECTBYIOLIUX
TeneQoHHbIX KaHaloB. LludpoBbie TpaHCHOPTHBIE CUCTEMBI MOTYT OBITH pealu30BaHbl Ha
OCHOBE CJENYIOIUX TexHoJorui: ¢ tuiesnoxponHsie (PDH); ¢ cunxponnsie (SDH); -
ACUHXPOHHBIE (ATM).
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2. METOAUYECKHUE YKA3AHMUS 110 BBITIOJIHEHUIO
JIABOPATOPHBIX PABOT

2.1 JlabopaTtopHas padora Nel ( 2 gaca).

Tema: «ba3oBble TEXHOJIOTUM JIOKAUIBLHBIX cerelr Ethernet»

2.1.1 Heap pa6oTsl: O3HAKOMUTHCS C HICTOYHHUKAMHU U IPUEMHUKAMHU CUTHAJIOB

2.1.2 3agaum padoThI:

1. O3HaKOMUTBCS C HICTOYHUKAMH U IPUEMHUKAMHU CHTHAJIOB

2.1.3 Ilepeyenb NpuOOPOB, MATEPHATOB, HCIOJIb3YeMbIX B J1a00paTOPHOIi padoTe:
1. Wireshark, cisco packet tracer

2.1.4 Onucanue (xox) padoThi:

HcTounnku curHana (AaT4MKW TEMIIEpATyphl, AABJIECHUS, BECa, BIAXKHOCTU U JAp.) MOTYT ObITh
3a3€MJICHHBIMHM WM He3a3eMIIEHHbIMM (TUiaBatomiumu). [Ipumepamu muiaBaromux HMCTOYHUKOB
(puc.1,6) curHanma SBIAIOTCS OaTapeWKW, WCTOYHUKH CHUTHAJAa ¢ OaTapeiHBIM THUTaHUEM,
TEpPMOIIaphl, TpaHcGopMaTopsl, M30JIMPOBaHHbIE OTepaluOHHbIE YCUJTUTEIH,
Mbe302JIEKTpUUecKkre AaTyuku. CUTHAOM B ATHX Cily4asX SIBISETCS Pa3HOCTh MOTEHIIMAJIOB
Mexny BbBogamu wuctoyHuka (Vq). [loTeHmmanm BBIBOJIOB HMCTOYHHKA OTHOCHUTEIHHO
“zemnn’” V¢ ABIISETCS Mapa3UTHBIM (cHH(}a3HON MOMEXOW) M He JOJDKEH BIMATH Ha pPe3yNbTaT
U3MEpPEHUI.

VY 3a3eMJICHHOTO HCTOYHMKAa CHUTHAJa OJMH M3 BHIBOJIOB 3a3€MJIEH M €ro HamnpshKeHUe
HU3MEPSAETCS OTHOCUTEIBHO “3eMiIn”. 3a3€MJICHHBIN MCTOYHUK MOJY4aeTCsl U3 MJIaBAIOLIET0, €CIN
OJIMH U3 €ro BBIBOJOB 3a3eMJINTh. OHAKO Yallle BCEro caM MPUHLMUI MOCTPOCHUS AaTYUKa WU
cXeMbl npeoOpa3oBaHUs U3MEpPSIeMON (U3NYECKONW BEIMYMHBI B HAMpPsDKEHUE HE IMO3BOJISIOT
MOJIYYUTh IUIABAIOIIUN HCTOYHMK curHana. [losTomy miaBarolue MCTOYHHMKHU, KaK IPaBUIIO,
KOHCTPYKTHUBHO M CXeMOTEXHHUYECKHU CIIOXKHEe, YeM 3a3eMJICHHBIE.

Hctounnku curaaia MOT'YT OBITH HE TOJIBKO MCTOYHHKAMU HaIps’KCHUsI, HO U UCTOYHHUKAMH
ToKa. ICTOUHMKY TOKA TaKxke MOT'YT OBITH 3a3€MJIEHHBIMU HJIH Ij1aBarOInMU.

[Ipuemnuk curnana (Hampumep, cucreMa cOopa JaHHBIX) MOXKET IPUHUMATH (U3MEPATH) CUTHAI
OTHOCHUTENILHO “3eMJIM” WJIM OTHOCHTEIHHO BTOPOTO BXOJHOTO 3akMMa. B mepBoM ciydae
MIPUEMHHK CUTHAJIOB HA3bIBAETCS MPUEMHHUKOM C OMHOYHBIM (HenuddepeHIanabHbIM) BXOA0M,
BO BTOPOM ciy4ae - AudepeHnanbHbIM MIPUEMHUKOM CUTHAJIA.

HuddepeHunanbHplii NPUEMHUK CUTHajda M3MEPSET PAa3HOCTh MOTEHLHMAIOB MEXIY JBYMS
npoBoJHUKaMH. IloTeHIMaabl OTCUMTBHIBAIOTCS OTHOCUTENBHO OOLIEro MpoBoja IMPHUEMHHUKA
(oTHOCHTENBHO ‘3eMiM” TpHeMHUKa). TakuMm oOpasoM, audQepeHInanbHbl TPUEMHHUK
CUTHAJIOB UMEET TPU BXOJHBIX 3a)KHMMa: JBa CUTHAJIBHBIX U OJMH 00mwmii (‘“3emisiHON”). BaxkHo
OTMETHUTh, YTO C TOUKH 3PEHUS NMOMEX “3eMJII” UCTOYHUKA U MIPUEMHHUKA CUTHAJIA UMEET pa3HbIe
MOTEHIMANBI, T.€., 3T0 (PAaKTUYECKU pa3zHble “3eMiIn” U B JalbHEHIIEM Ha cXemMaX OHU OymayT
0003HayaThCs Pa3HbIMH YCIOBHBIMHU 0003HAUEHHUSIMHU.

HuddepeHunanbaple  TPUEMHHKHM MOTYT OBITh JIBYX THIIOB: IOCTPOEHHBIE Ha OCHOBE
M30JIMPOBAHHOTO (TJIABAIOIIEr0) HMCTOYHMKA MUTAHUS WJIM Ha OCHOBE CXEMbl BBIYMTATEINS,
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MO3BOJISIOIIETO BBIYUCIUTH PA3HOCTh NOTEHIIMAJIOB MEXIY JABYMS y3JIaMH AJIEKTPUUYECKOM IIeTIn
(muddepenmmaneueiii curnan). [lpuMepamMu MPUEMHUKOB TEPBOTO THIIA SBISIOTCS TECTEPHI,
cucrema cOopa JaHHBIX ¢ KOMITbIOTEpOM TuNa " HOyTOYK" Wi ManorabapuTHbIN ocuuiorpad ¢
OarapeitapiM nutanueM. [Ipumepamu nuddepeHanTbHbIX TPUEMHUKOB HA OCHOBE BBIYHTATEIS
SIBJITFOTCSI CXEMBI, TIOCTPOCHHBIC Ha 0a3¢ MHCTPYMEHTAIBHOTO AU(PPEPEHITUATBHOTO YCUITUTEIS
¢ OospIM K03 pULIeHTOM 1Mo aBIeHHS CHH(PA3HOTO CHTHAIA.

Heunneansnocts muddepeHINanbHBIX MPUEMHHKOB 3aKIIOYaeTcsi B TOM, YTO Hapsay C
maddepeHInaNbHBIM CUTHAJIOM Ha BBIXOJ MPUEMHHKA IMOMAJaeT M OCIAOJICHHBIN CUH(a3HBII
curan. Kosaddunment nepemaun cuH(da3HOrO CUTHANIA MEHbIIE, YeM Tud(GEepeHIHATLHOTO B
HEKOTOpPOE YHCJIO pa3, KOTOpoe Ha3biBaeTcs Kod(hduuueHToM ocnabieHus CUH(PA3HOTO
curana Keyrr. Koaddurment ocnabneHuss cuHGa3HOTO CUTHAjda 3aBHCHT OT YaCTOTEHL
HaubGonpmmii uHTEpEC A8 CUCTEM NPOMBIIUIEHHONM aBTOMAaTU3allUM  TNPEACTaBIsET
ko3 puiueHT nmogaBiaeHuss CUH(PA3HOTO cUrHaia ¢ 4acToto 50 ', KOTOPHIM MOSBISETCS Kak
AIIEKTPOMAarHUTHas HaBoJIKa OT 3ekTpuyeckoil ceru 220/380 Bonbrt.

2.2 JlaboparopHas padora Ne2 ( 2 yaca).

Tema: «ba3zoBast TeXHOJIOTHS JOKANBHBIX ceTeil — Token Ring»

2.2.1 leab padoTsi: O3HAKOMUTHCS C KaHAJIAMHU CBSI3U

2.2.2 3apaum padoThI:

1. 3yuuTh KaHaNIbI CBA3H

2.2.3 Tlepeyenb npuGOpPoOB, MATEPUAJIOB, HCIOJIb3YyeMbIX B JIa0opaTopHOii padoTe:
1. Wireshark, cisco packet tracer

2.2.4 Onucanue (x01) padoThI:

Co30anue xaumanos ceésa3u MPU TEIEMEXaHU3AIMKN CUCTEM JJIEKTPOCHAOKEHUS SBIISIETCS BeChMa
CIOKHOW  3a/adeil, TMOCKOJBbKYy dYacTo HeoOxomumo cBs3ath JII ¢ mecarkamu

TeJIEMEXaHU3UPYEMbIX OOBEKTOB, PACIOJIOKEHHBIX Ha OOJBIIOW TEPPUTOPUHM U YIAICHHBIX OT
HIT go 15 - 20 km.

[Ipu coz0anuu kanana césa3u pa3TUUYHBIMM  HCCIENOBATESIMM M OpPraHU3alUsIMH  ObLIN
paccMOTpeHbl BO3MOXKHOCTH MepeAayd HHpopManuu OT 3a008 K YCThIO IO CIEAYIOUINM
KaHajaMm: 1) mpoOBOAHBIC JIMHUU CBS3H, BCTPOCHHBIE B OypOBOM HMHCTPYMEHT, B TOM 4YHCIIE
TOKOIIPOBOJBI  MOTPYXHBIX 3JIEKTPOYCTAHOBOK; 2) 3JEKTpUYECKUN OecrpoBOIHBIN; 3)
TUApPABINYECKUil; 4) MEXaHMYECKH; 5) 3MeKTPOMAarHUTHOE MoJie B MH(PAHU3KOM AHMAaIra3oHe
yactoT. WccnenoBanus mokaszanu [13], yto Hambosee yZOOHBIMU SBISAIOTCS SJICKTPUUYECKUE
MIPOBOJIHBIE, DTIEKTPUUECKUE OECIIPOBOIHBIE U THIPABINYECKUE KaHAIIBI.

[Ipu cozoanuu xananos cesasu mexay KII u II1 nnst mepenayn HECKOJIBKHX TelleU3MepseMbIX
BEJIMYUH - WCIOJIB3YIOT T€ K€ METOJbl pa3[eeHUs] CUTHAJIOB, YTO U IpPU NEpeaaye CUTHAIOB
TeJeCUTHANIM3alUd U TeleynpasieHus. Hanpumep, mpu BpeMEHHOM pa3/elI€eHUH KO BXOJaM
pacnpenenutens 1P ( puc. 13.1, B) noakmtoyaroTcs mpeodpa3zoBaTen U3MEPSEMbIX BETUYHH
BO BCIIOMOTAaTeNbHbIE CUTHAJbl, a K BbIxoAaMm pacmpenenurens 2IP - mpeoOpazoBarenu
BCIIOMOTATENIbHBIX CUTHAJIOB B TMOCTOSIHHBIA TOK WJIM HalpsbKeHHE, TOJBOAUMBIE K
MOKa3bIBAOIIUM TTpUOOpam.
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PaboTa paccMaTpuBaeMbIX YCTPOUCTB TpeOyeT cozoanus kaunana ceazu mexay kaxasim KII u
AI1. TlocnenHee cBsi3aHO C ONPENCICHHBIMU TPYAHOCTAMHM H3-3a MHOTouuciaeHHoctu KII ( B
nanHoM cirydae - UIT u PIT) u ux pacnonoxeHust B pa3HbIX 4acTsIX ropoja.

2.3 JlaGoparopuasi padora Ne3 ( 2 gaca).

Tema: «.ba3oBrie TexHOI0THHU JIOKAIBHBIX ceTer FDDI»

2.3.1 Heanb padoTsl: . M3yunts KoaMpoBaHHEsS WHPOPMALUU B CHCTEMAX CBSI3U

2.3.2 3agaumn padoThI:

1. U3yunth KxoaupoBaHus MH(OPMALIMU B CUCTEMAX CBSI3U

2.3.3 Ilepeyenb NpuOOPOB, MATEPHAIOB, HCIOJIB3YeMbIX B J1a00PaTOPHOIi padoTe:
1. Wireshark, cisco packet tracer

2.3.4 Onucanue (xox) padoThi:

JIro6oe coObITHE WM SIBIIEHUE MOKET OBITh BBIPAXKEHO IO-Pa3HOMY, Pa3HBIMHU CIOCOOaMH,
pazabpiM andaButoM. UtoOsl mHbOpMaIuioo 6ojee TOYHO W IKOHOMHO TepenaTh MO KaHajaMm
CBSI3H, €€ Ha/I0 COOTBETCTBEHHO 3aKOAUPOBATh.

Nudopmanust He MOXKET CylIeCTBOBATh 0€3 MaTepHaIbHOTO HOCUTENS, 0e3 meperayd dHepruu.
3akoMpOBaHHOE COOOIIEHNHE MPUOOPETaeT BHJI CUTHAJIOB-HOCUTENEH MHGOpMaI, KOTOpbIe
UIYT N0 KaHaly. Beliig Ha IpUEMHUK, CUTHAJIBI TOJKHBI 0OpEeCTH BHOBb OOIIENOHATHBIN BUJ C
ITOMOIIBIO JEKOAUPYIOLIETO YCTPOUCTBA.

COBOKYITHOCTh YCTPOMCTB, MPEAMETOB WM OOBEKTOB, MNpEAHA3HAUYEHHBIX [UIS Meperadyu
uHdopMallud OT OJHOTO M3 HUX, HUMEHYEeMOr0 MCTOYHHUKOM, K JApYromMy, HMEHYEMOMY
MIPUEMHHUKOM, Ha3bIBAETCS KAaHAIOM HH(POPMAIMH, NI HH(POPMALMOHHBIM KAHAJIOM.

[Tpumepom kaHalla MOXET CIyKUTh mourta. MuHbopmarus, 3akonupoBaHHas B BHJIEC TEKCTa,
MIOMEIIAeTCsl B KOHBEPT, MMOCTYNAET B IMOYTOBBIN SIIHMK, H3BJICKACTCS OTTYIa M NEPEBO3UTCS B
MOYTOBOE OTJCJICHUE, TIe copTuUpyercs (BpyuHyr wuid MamuHOW). [lamee wuHpopmamus
nepeMeIIaeTcsi ¢ IOMOIIBIO Toe3/a (caMoJieTa, TeII0X0/1a U T.11.) B TIOYTOBOE OT/ICIICHUE ITyHKTA
HA3HAYCHUS, COPTHPYETCS W JOCTaBIseTCS aapecary. Takum o0Opa3oM, TOYTOBBIA KaHAl
BKIIIOYAeT B ceOs: KOHBEPT (IPEIMET), TPAHCHOPT U COPTUPOBOYHBIC MAIIUHBI (YCTPOHCTBA),
MOYTOBBIX  paboTHMKOB  (0ObekThl). WHDOpmamnus, mnomemeHHas B 3TOT  KaHall,
OCTaeTCs HEU3MEHHOM.

Jlpyrum npumepoM MOXeT ciyxuth Tenedon. [lpu TenedoHHON mepenade HMCTOYHUK
cooOmenuss — roopsmmid. Koaupyromee ycTpoHCTBO, HW3MEHSIONIEE 3BYKM CJIOB B
ANEKTPUUECKHE MMIYNbChl, — MUKpodoH. Kanan, mo kotopomy mnepenaercs uHpopmanus, —
TeneoHHBI mpoBoA. YacTh TpPyOKH, KOTOPYIO MBI TOJHOCHM K YXY, BBITNOJHSET pOJIb
JEKOJUPYIOLIEr0 YCTpOicTBa (2IEKTpUUECKHE CHUTHANbI CHOBA IpPEoOpa3yroTcs B 3BYKH).
WNudopmanus moctynaer B “IIpUHUMAIOLIEE YCTPOICTBO” — yXO 4e€IOBEKa Ha JAPYroM KOHIIE
npoBoJia. Kanan Bkmouaer B ce0st TenepoHHbIe annaparsl (YCTpoicTBa), IpoBoJia (IpeaIMeThl) U
anmnaparypy ATC (yctpoiictBa). OcO6€HHOCTBIO 3TOT0 MH(GOPMALMOHHOTO KaHala SBISIETCS TO
00CTOATENBCTBO, YTO MPH MOCTYIJICHUU B HEr0 MH(pOpMAIHs, IPEICTaBICHHAs B BU/IE 3BYKOBBIX
BOJIH, HIpeoOpa3yeTcs B OJJIEKTpUYECKHE KoJieOaHUs M 3areM nepenaercs. Takod KaHan
Ha3bIBAETCS KAaHAJIOM C MpeoOpazoBaHUEM UH(DOPMAIIHH.
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Eme oaun mnpumep — kommbioTep. OTIEIbHBIE €r0 CHCTEMBI IEPEIAI0OT OJHA JPYroi
MH(OPMALIHUIO C MOMOIIBI0 CUTHAIOB. KoMIbIOTep — yCcTpoicTBO it 00paboTku nHpopManmu
(Kak cTaHOK — yCTPOMCTBO JUTsi 0OpabOTKM MeTayia), OH HE CO3JaeT U3 “HU4Yero” HHPpOpMAaIHIo,
a mpeoOpas3yeT TO, Y4TO B HEro BBeJAcHO. KommbioTep sIBiISeTCS WHPOPMAIIMOHHBIM KaHAJIOM C
npeoOpa3oBanueM uHpopMaru: nHPOpPMAIIHS MOCTYMAeT ¢ BHEIIHUX YCTPOUCTB (KIaBUaTypa,
TUCK, MUKpoGOH), mpeodpa3yercss BO BHYTPEHHUH KoJ U oOpabarbiBaeTcs, mpeoOpasyercs B
BHU]I, [IPUTOTHBIH JUTS BOCIIPHSITUS BHEIITHAM BBIXO/IHBIM YCTPOHCTBOM
(MOHHUTOPOM, TEYATAIOIIUM YCTPOMCTBOM, AMHAMUKAMHE H JIp.), ¥ IEPEIaCTCs Ha HUX.

2.4 JlaGoparopHasi padora Ned (2 yaca).

Tema: «OcHOBHBIE ceTeBbIe KaOeu, UCTIOJb3yeMbIe JJI CO3/IaHUs JIOKATbHBIX CETEH)»

2.4.1 leapb padoTsl: HayunThcst co31aBaTh MHOTOKAHAIBHBIE CHCTEMBI TIEpEeIavn
JAHHBIX

2.4.2 3anaum padoThI:

1. HayuuTtbcs co3maBaTh MHOTOKaHAJIbHBIE CUCTEMBI IIEpeIaul JaHHBIX

2.4.3 Ilepeyenb NpuOOPOB, MATEPHAJIOB, HCIOJIHL3yEMBIX B J1a00paTOPHOIi padoTe:

1. Wireshark, cisco packet tracer

2.4.4 Onucanue (xox) padoThi:

JIroGast nHpOpMAIHsI TIepeaaeTcsi 0 KaHajlaM CBSI3H, B COCTaB KOTOPBIX BXOJAT: MEpEIaTyuk,
JUHHUS CBS3W HW TpUeMHHUK. JIMHWEH CBsA3M Ha3bIBaeTCs Cpela  PaclpoCTpaHCHUs
AIIEKTPOMArHUTHBIX BOJIH, WCIOJb3yeMas I TepeJadyd CUTHAJOB OT TeperaTdynka K
NMpueMHUKY. Takol cpemoli MOTYT OBITh BO3AYIIIHAs, KaOenbHAs, palopesieiHasl IMHUNA CBSI3H,
BOJIHOBO/IBI, CBETOBOJBI M T. A. COBOKYITHOCTh MCTOYHHMKA COOOINEHWH, MepeaaTynKa, JTHHUU
CBSI3M, TIPUEMHHKA M TOJIydaTessi COOOIICHUH 00pa3yeT CHUCTeMy CBsi3U. M3 BceX IeMEHTOB
CHCTEMBbI HAMOOJBIIUN TMPOIEHT CTOMMOCTH HPUXOJMUTCS Ha JMHWH CBsi3u. [loaTomy Bcraer
npobieMa pa3padOTKM TaKUX CHUCTEM W METOJIOB, KOTOPBIE IIO3BOJISIIOT OJIHOBPEMEHHO
nepeAaBaTh MO OAHOW (DU3MYECKOW I1ernmu (HampuMmep, Iape KaOens) OOJbIIoe YHCIIOo
HE3aBUCUMBIX COOOIICHUH, T.€. UCIIOJIb30BaTh JIUHUIO MHOTOKpPATHO. Takue CUCTEMBI Iepeaadu
HA3bIBAIOTCS MHOTOKAaHAIBHBIMUA TEJICKOMMYHUKAITMOHHBIMU. CBS3b, OCYIIECTBISIEMYIO C
MTOMOIIIBIO ATHM CHUCTEM, IPUHSTO HA3bIBATh MHOTOKaHAIbHOM.

OCHOBHBIMHU 3aJlauaM¥, KOTOPBIC PEIIAIOTCS MPH CO3JaHMM MHOTOKAHAIBHOM CBSI3H, SIBIISIOTCS
YBEIMYEHUE TAIILHOCTU CBSI3HM M YHCJIa KaHAJIOB U O00OCCIICYCHHUE BHICOKOTO KauecTBa IMepeaadu
nHpopMaIuu.

COBpeMeHHaﬂ CUCTCMa IICpCaaiun I/IH(1)OpMaLII/II/I - CJIOZKHOC YCTpOﬁCTBO, 1 €TI0 CO3JaHUC CBA3aHO
C OI'POMHBIMH 3aTpaTaMH CpCACTB. HOSTOMy npu MPOCKTUPOBAHHNU HYKXHO YUYUTBIBATH
NEPCHCKTUBBI PA3BUTHA TCXHHUKU CBA3U U IMPEAYCMATPHUBATH BO3MOXKHOCTH HCIIOJIb30BAHUA
TaKHX CUCTEM B COCTAaBC CJIOXKHBIX I/IH(l)OpMaI_II/IOHHHX KOMIIJICKCOB, CUCTEM CBA3H U T.[.

Haubosiee nepceKTUBHBIMY MPU3HAIOTCS BOJIOKOHHO-ONTHYecKue cucteMsl nepenaun (BOCIT).
Ilo cpaBHeHMIO ¢ cuCTeMaMu, pabOTaIOIIMMHU 10 eKTpuyeckomy kabemto, BOCII obnanator
PAIOM NPEUMYLIECTB, OCHOBHBIMHM M3 KOTOPBIX SIBIIIIOTCA: IIHPOKas IOJIOCA MPOIYCKaHUS,
MO3BOJISIONIAS  OPraHM30BBIBATH TpeOyeMOe 4YHMCIO KaHAJIOB [0 OJHOMY BOJIOKOHHO-
ONTUYECKOMY TPaKTy; BO3MOXKHOCTh NMPENOCTaBIeHUsI a0OHEHTY Hapsay ¢ Tele(OHHOH CBS3bIO
JIpYruxX BUAOB YCIYr (TeleBHleHHe, Teledakc, HIMPOKOIOJOCHOE paJuOBElIaHne, pa3InyHbIe
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TEJIEMAaTHYECKHE U CIPABOYHBIC CIY)KOBI, peKiaMa, MECTHas CBS3b M Jp.); BBICOKAs
3alUIIEHHOCTh OT UIEKTPOMArHUTHBIX IIOMEX; MaJlo€ KHJIOMETPUYECKOE 3aTyXaHHE W,
CJIEJ0BATENLHO, BO3MOYKHOCTh YBEIMUYEHUS [UIMHBI PET€HEPALIMOHHOIO y4yacTKa; 3HauUUTENIbHAs
HKOHOMHUS LIBETHBIX METAJUIOB M MOTEHIIMAIILHO HU3KAasi CTOUMOCTH OIITHUYECKOTO KaOeJIsl.

VYcnoxHEHHEe U COBEPIICHCTBOBAHUE CHCTEM Iepenaud MH(GOpMaIlM M pacliupeHue obdiacteit
UX TPUMEHEHHUs 3acTaBiIA€T YIEISATh OOJbIIOE BHHUMAHHME BOIIpPOCAaM CTaHAAPTU3aLUU U
yHH(UKAMU TapaMeTpOB CUCTEM B MEXKIyHApOAHOM MaciiTade. PazpaboTkoii pekoMeHmanuii u
npuioxeHnd B oOmactw  mepenaud  wHGOpMANMM  3aHUMAETCS P OpraHU3allHid:
MEXTyHApOJHBI KOHCYJIbTaTHBHBIA KOMHUTET MO TeleOHUH M Teserpaduu, MEKIyHapoIHas
opranuzarnus no crangaptuzanuu (MOC)

2.5 JlaGoparopuasi padora Ne5 ( 2 gaca).

Tema: «Texuonorug DWDM»

2.5.1 leap padoThI: MO3HAKOMUTHCS CO CTPYKTYPHON CXeMON KOMMYTAITMOHHOTO y3J1a

2.5.2 3agaum padoThI:

1. ITo3HaKOMUTBCS CO CTPYKTYPHON CXEMOI KOMMYTAIIMOHHOTO y37ia

2.5.3 Ilepeyenb NpuOOPOB, MATEPHAJIOB, HCIOJIb3YeMbIX B J1a00PaTOPHOIi padoTe:
1. Wireshark, cisco packet tracer

2.5.4 Onucanue (x01) padoThI:

KomMyTanmoHHbIi y3ed, B KOTOPBIN BKJIFOUAKOTCSA a0OHEHTCKHUE JIMHUH,
HAa3bIBACTCS KOMMYTAIIMOHHOM CTaHIMEW WM TPOCTO CTaHUHUEH. B HEKOTOphIX ciydasx
a0oHeHTCcKHe NuHUM BKItouyatrotcst B nojactaniuu (I1C). Jumo, mons3yromieecss aOOHEHTCKUM
YCTpOICTBOM IS Tiepesiaun U npruemMa uHdopmanuu, Ha3piBaeTca aboHeHToM. g nepenaun
nH(pOpMAIIUA OT OJHOTO A0OHEHTCKOTO YCTPOMCTBA CETH K APYroMy TpeOyeTcs yCTaHOBHTH
COEIMHEHUE MEXKY ATUMH YCTPOMCTBAMH Yepe3 COOTBETCTBYIOIIME Y3Jbl U JIMHUM CBSA3H. [lis
OCYILIECTBJICHUS COETMHEHHS] HA KOMMYTAIIMOHHBIX y3JaX YCTaHABIIMBAETCS KOMMYyTallMOHHAs
anmnapatypa.CoBOKYIIHOCTh JMHEWHBIX M CTAHIMOHHBIX CPEICTB, IMpeIHA3HAYCHHBIX IS
COEIMHEHUS! OKOHEYHBIX A0OHEHTCKUX YCTPOMCTB, Ha3bIBAECTCS COCAMHUTEIHHBIM TPAKTOM.
Uncno KOMMYTAIlMOHHBIX Y3JI0B MEXKIY COCAMHSIEMbIMH a0OHEHTCKUMH YCTPOMHCTBAMHU
3aBUCHUT OT CTPYKTYpBI CETH W HampaBlieHUs coeauHeHusd./ljig ocyiiecTBiaeHus: TpedyemMoro
COEIMHEHUS KOMMYTallMOHHBIN y3en u aboHEHTCKOE YCTPOICTBO
oOMeHuBaroTcs ynpasistomumu curnanamu.Ha KY coenuHenne MokeT ycTaHaBIMBATHCS HA
BpeMsi, HEOOX0AUMOe JJIsl Tepefaund OJHOT0 COOOIIeHUs (Hampumep, OJHOTO Teae(hOHHOTO
pasroBopa), UM Ha AJTUTEIbHOE BpeMs, MPEBBIIIAIOIIee BpeMsl Iepeadn OJHOTO COOOIIECHHS.
KoMMmyranus mepBoro BuJa  Ha3bIBAeTCS ONMEPATHUBHOM, a BTOPOrO - KPOCCOBOU
(monroBpeMeHHOM). KommymayuonHulii y3e/ IPEACTaBIsAET coboii YCTPOMCTBO,
npelHa3HayYeHHoe I mpueMa, oOpabOTKM U pacmpelesieHds — MOCTyHaromie
uHpopmanuu.Jlsis BHIMOTHEHUS CBOMX (YHKIMHA KOMMYTAlMOHHBIA Yy3€l JO0JKEH UMETh
koMmmytannonHoe moine (KII), npeaHasHaueHHOE AN COCOUMHEHHS] BXOAAIIUX U HCXOMASAIIUX
nuHUM (KaHalioB) Ha BpeMs mepeAaud HHQpOpMAIMK;yIpasisoomee ycTpoictso (YY),
ofecreunBaroIiee YCTAHOBICHUE COCTUHEHUS MEXKY BXOISIIMIUMU M MCXOISAIIUMU JTMHUSIMHU
4yepe3 KOMMYTAlMOHHOE T0JIe, a TaK)Ke MPHEM U Tiepefady YIpaBlsomeid nHhopMalivu.
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2.6 JlaGoparopuasi padora Ne6 ( 2 gaca).

Tema: «CereBoe 060pynoBaHuE»

2.6.1 Ieap paboThl: HAYYUTHCS CO3/1aBATh CETH JIOCTYMA

2.6.2 3agaumn padoThI:

1. Hayuutbcs co3aaBaTh CETH IOCTYIIA

2.6.3 Ilepeyenb NpuOOPOB, MATEPUAIOB, HCI0JIb3YeMbIX B J1a00paTOPHOIi padoTe:
1. Wireshark, cisco packet tracer

2.6.4 Onucanue (xox) padoThi:

Pa3paboTka OCHOBHBIX MTOJIOKEHUH U TPUHLIUIIOB IOCTPOEHUS M IPUMEHEHUS ONTUYECKUX CeTel
JOCTylla B JIOKYMEHTax M MEXIYHAPOJHBIX CTaHAAPTAaX HEPA3PBIBHO CBs3aHA C NMPHUHIMIIAMH
opranuzanuu [{CUC Ha 0a3e HOBBIX TPAaHCHOPTHBIX TEXHOJIOTHI: - aCHHXPOHHOTO crocola
MEepeHoca, CUHXPOHHON IM(POBOH UEpapXuu, CIEKTPAJIbHOTO pa3[elieHus MO JJWHAM BOJH U
np.CeTb JocTyna - 4acThb CETHU CBA3M, OoOecreurBaromias JOCTaBKY CHTHAlOB (YCIYTr CBSI3M)
MEXIYy MOJIb30BATEISIMA M TPAHCHOPTHOM ceThi0.OCHOBHOE HAmNpaBJI€HHWE pPa3BUTHS CETel
J0CTymna - NU(PPOBU3ALMS U YBEIMUYEHUE MPOIYCKHON CHOCOOHOCTH C II€JIbI0 MPEJOCTaBICHUS
aboHEeHTaM KOMILIEKCa yCIyr, BKIIOYas HHTEPAKTUBHYIO HU(POBYIO BHICOKOCKOPOCTHYIO CBSI3b
U ycIyru MyiaeTuMmenua.Pazeurthe cered JOCTynma MPOUCXOOUT 1O JIBYM OCHOBHBIM
HaIlpaBJICHUSAM:

1. wcmosp30BaHME CYIMICCTBYIONIUX KAOCIhHBIX CETEH;
2. CTPOWTEIBCTBO HOBBIX ONTHYECCKMX JIMHHH  CBs3W.VIcronb30BaHWE  BOJIOKOHHO-
OTNITHYECKUX CPEJICTB Ha CETSX JOCTYIIA TO3BOJISIET PEaTU30BaATh:

1. opraHuW3anuiO THUIOBBIX TENEPOHHBIX (AHAJOTOBBIX WM LU(PPOBBIX) KaHAJIOB C
MEHBIIIUMH KallUTATBHBIMA 3aTpaTaMH, YeM Ha KaOelsIX ¢ MEJIHBIMH KIJIaMH,
nepeaavyy Mo TeM K€ ONTHYECKUM BOJOKHAM MPOrpamMM KaOeIbHOTO TEICBUICHHUS;

3. co3maHue MUQPOBBIX CETEH C MHTErpaIMel YCIIyT, BKIIOYast yCIyru Mysibtumenua.[Ipu
9TOM (U3HYECKHI YpOBEHb TEXHHUYECKHMX CPEICTB CETH JOCTylMa OCTaeTCs
MPAKTUYECKH HEU3MEHHBIM JUIS JIIOOOTO BapuaHTa (KalUTalbHBIE 3aTpaThl HE
MEHSIOTCST). MOYKET YBEIMYMBATHCS TOJIBKO CTOMMOCTh TEPMUHAILHOTO 000PYA0BaHUS
W OIjIaTa yCJIYT 10 MEPE YBEIUYCHUS MX KOJUYECTBA M KayecTBa. DTO OINPEIEINICTCS
OrpOMHON MH(MOPMAIIMOHHON H30BITOYHOCTBIO COCAMHUTEIBHBIX JIMHUN.JpyrumMu
CIIOBAMH, OITHYECKUE CETH JOCTyla MMEIOT BO3MOXHOCTh OJIHOBPEMEHHOTO
YIIOBJICTBOPEHHS KaK MOTPEOUTENCH, KOTOPHIM HYXKEH TPaJAUIUOHHBIA TeaepOHHBIN
ammapar, TaKk W IOTpeOWTeNed, KOTOPbIM TpeOyeTcss IIMPOKOIOJOCHBIA KaHal,
BKITIOYast KaOEIIbHOE TEIICBUICHUE.

N

2.7 JlaGoparopHasi pa6ora Ne7 ( 2 yaca).

Tema: «Texuomoruu xDSL»

2.7.1 Heanb padotbi: Hayunthest U3MepSATh JUIMHY BOJHBI U CO3/IaHUE Kilaccuukammu
2.7.2 3agaum padoThI:

1. Hay‘{I/ITLCH HU3MEPATH UIMHY BOJIHBI U CO3JIaHUC KHaCCI/I(I)I/IKaI_II/II/I
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2.7.3 IlepeyeHb NpuOOPOB, MATEPUAJIOB, HCII0JIb3YeMbIX B J1a00paTOPHOIi padoTe:
1. Wireshark, cisco packet tracer

2.7.4 Onucanue (x01) padoThI:

Jlazep, nnu ontuyeckuii kBaHTOBBIH reHepatop (OKI'), — 3To ycTpoiicTBo, mpeoOpasyromee
SHEPTHIO PA3TUYHBIX BUJOB (TEIJIOBYIO, SJEKTPUUYECKYIO, CBETOBYIO, XHMHUYECKYIO U JIp.) B
SHEPTUI0 KOTEPEHTHOTO MOHOXPOMATHYECKOTO  DJEKTPOMAarHUTHOTO  W3JIy4eHHUS B
ONITUYECKOM JIMara3oHe JUIMH BOJH ("acTtoT). Jlazepbl NAlOT M3IydeHHE B BHUJE Y3KOTO
HampaBJeHHOTo Jyda. [lo cpaBHEHHIO C JPYrMMHU, HEKOTEPEHTHBIMH MCTOYHHKAMHU CBETa,
Ja3epbl UMEIOT Pl MPEUMYIIECTB, OJaro1aps KOTOPBIM MIMPOKO UCHOJIB3YIOTCS VIS IIeTIeH
CBSI3M MW Tepenadd Ooibmoro o0béMa MHPOPMAIUH, UL CO3JMAHHS TOJOrpadUuecKux
M300paKeHUI BBICOKOTO KadecTBa W Jp. 3HAUMTENIbHAS KOHILIEHTPAIWS SHEPTHH B Y3KOM
Jy4e TO3BOJISIET MPHUMEHSTHh Jla3epbl sl 00pabOTKH 0CO00 TBEPABIX MaTEepPHaloB, a B
MEPCIEKTHBE — I MHUIIMAPOBAHUS TEPMOSICPHBIX peakiuii. MOKHO MPHBECTH MHOTO U
IpYyruxX TPUMEPOB MPHUMEHEHHS JIa3epOB B HAy4YHBIX HCCICIOBAHHAX, TEXHHKE,
MPaKTUYECKON MenuIHe. Bee masephl JensTcst Ha J1a3epbl HENPEPhIBHOTO M UMITYJIBCHOTO
JIEUCTBUA.

B Hacrosimee BpeMs paciipoCTpaHEeHUE MOJIyYHIIN CIEAYIOIINE TUIIBI Ja3epOB.

1. I'a30BbIE, MIIM IEKTPOPA3PSAAHBIC; K HUM OTHOCATCS Ja3ephl, B KOTOPBIX HCIOIb3YHOTCS
cMecu uHepTHbIX Tra3oB Het+Ne mnm He+Xe mon HM3KUM J1aBieHUEM, a TaKXKe Jla3epbl HA
COz u opyrue.

2. TBepmoTenbHbIE, B KOTOPBIX pabovell Cpemoil SIBIISIOTCS CTEP)KHW W3 CHHTETHYECKHX
PYOMHOB, TPaHATOB WJIM CTEKOJI, COJEPIKAIIUX OKCHUJIBI PEAKO3EMENIbHBIX METAIIJIOB.

3. IMonympoBoaHMKOBBIE, HampuMmep, Ha apceHuae ramius (GaAs), B KOTOPBIX IMPOIECCHI
U3ITy4eHUs! COCPEAOTOUEHBI B 00JIaCTH p-Nepexoaa.

1. 4. KunxocTHble J5azepbl Ha BOJHBIX HJIM OPraHUYECKUX PACTBOpPaX HEKOTOPBIX
Kpacutenei. 3BeCTHBI JIa3ephl U IPYTUX TUIIOB.

2. B mazepax nro60ro Tumna o0s3aTebHO HATMYUE TPEX KOHCTPYKTUBHBIX 3JIEMEHTOB. Bo-
MEPBBIX, YCTPOMCTBA, CHAOXKAIOILIEro sHeprueil padouyio cpeay ja3epa; BO-BTOPBIX,
cOOCTBEHHO J1a3€pPHOTO BEIECTBA, WM aKTUBHOM Cpelbl, KOTOpas MU3JIy4yaeT CBET; B-
TPETHbUX, PE3OHUPYIOIIETO YCTPONCTBA, YCHIMBAIOIIETO U (POPMUPYIOIIETO U3ITyYCHHUE.

3. Ousnyeckoil OCHOBOW JEUCTBUSA Jlazepa J0OOOTO THMA  CIYXKHT  SIBJICHHUE
BBIHY)KJICHHOTO, WM HHAYLUPOBAHHOTO M3IYy4YEHHUS, KOTOPOE MOKET IPOUCXOJHUTH,
eciu yactuna paboueld cpenbl Jjlazepa (aroMm, MOJEKyJa HIM HOH) HAaXOJIUTCS B
BO30Y)KJIEHHOM COCTOSIHMM, T.€. UMEET M30BITOK SHEPTUU M0 CPaBHEHHIO C SHEprueit
OCHOBHOTO  (HOPMaJIbHOTO) COCTOSIHHS. BBIHYXIEHHOE U3Iy4eHHe — ITO
ANIEKTPOMArHUTHOE H3JIydeHUE (B YACTHOCTH, CBET), MCIIYCKaeMOE JHEPreTUYECKU
BO3OYKIEHHBIMU YaCTHIIAMHM TIOJ] BO3JCHCTBHEM BHEIIHErO W3JIyuYeHUs TOH Ke
Y4acTOTHL, YTO U YACTOTA UCIyCKaeMoro u3nydeHus. [10100HbIe SBICHHS ONMUCHIBAIOTCS
3aKOHAMHM KBAaHTOBOW MEXaHWKH, IMpPH 3ITOM HAJ0 HUMETh B BHAY, 4YTO JH00OE
ANIEKTPOMArHUTHOE H3JIyYEHHUE COCTOUT W3 KBAHTOB (TOPIMI{), HA3bIBAEMBIX TaKKe
dhoToHamuU.

4. DHepreTHyeckwe TMpOIECChl, MPOUCXOMAANIUME B paboueil cpeie Ilazepa, MOKHO
MPEJICTaBUTh cienyromuM obpa3zom. IlycTe cpean NOMYyCTUMBIX COCTOSIHHI aroma
paboyeil cpeapl CyHIECTBYIOT JBa C pa3HBIMU 3HAYeHUSIMU OSHepruu Ei u Er>Ej,
NpuYEM MEXIy HUMHM BO3MOKEH KBAaHTOBBIN M3IIydaTelabHbIN nepexon, puc. 1. Korna
BO30OYKIEHHBIN aTOM M3 COCTOSIHHS C dHEprueil E» MepexoauT B COCTOSIHUE C MEHBIIIEH
sHeprueit £1, To u30bITOK sHeprun DE = E>— Ej ucniyckaercss B BuAe (OTOHa ¢
sHeprueit hn, roe h— mocrosinnas [lnanka, N — dactora wm3nydeHus. V3 paBeHCTBa
AE = hn cnenyer, 4yTo ucmyckaeMslid (pOTOH UMeeT 9acToTy N = AE/h.
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5. KsanroBble mnepexoipl MEXIy YpOBHSAMH Er u E1c HcIycKaHHEM (POTOHOB MOTYT
IIPOUCXOJUTh KAk  CaMOIIpOM3BOJIBHO, TaK M IOJ  BO3JCHCTBUEM  IOJA
pacipoCTpaHsIONICICS B Cpelie AIEKTPOMArHUTHOM (CBETOBOW) BOJHBI C TOM XKe
4acTOTOM n. BO3HMKaroliee B IEPBOM Clly4ae H3JIyYCHHE Ha3bIBACTCS CIIOHTAHHBIM,
WM CaMOIIPOM3BOJIBHBIM; BTOPOH1 JK€ Cllydall OTBEYAET BBIHYKJACHHOMY M3J1y4€HHUIO, O
KOTOpPOM TOBOPHUJIOCH BbIlIE. BBIHYXJEHHOE HU3Iy4eHHE KOTEPEHTHO C HCXOJHOMN
BOJIHOW, T.. 00€ BOJIHBI COBMANAIOT 1O dYacTore, (a3e W HaNpaBICHUIO
pactipoctpanenusi, puc. la. [Ipu crnonTaHHOM u3NydYeHUH (OTOHBI MCITYCKAIOTCS B
IIPOM3BOJIbHBIX HAIPABICHUSAX U KOTEPEHTHOCTh MEX/ly BOJTHAMH OTCYTCTBYET

2.8 JlaGoparopnasi padora Ne8 ( 2 uaca).

Tema: «IIpoTokoisl. [P-anpecanusa»

2.8.1 lleab padoThI: HAYIUTHCS BEIOUPATH TOTIOJIOTHIO CETH

2.8.2 3agaum padoThI:

1. Hayuutbcs BHIOMpPATh TOMOJIOTHIO CETH

2.8.3 Ilepeyenb NpuOOPOB, MATEPHAJIOB, HCIIOJIL3YEMBIX B J1a00PaTOPHOIi padoTe:
1. Wireshark, cisco packet tracer

2.8.4 Onucanue (xox) padoThi:
[Ipyu npUHATHN CTPATETUYECKOTO PEIIEHUsI OTHOCUTEIBHO UCIIOJIb3YEMbIX B KOPIIOPATUBHOM
CETH CETEBbIX ONEPAIMOHHBIX CUCTEM, HEOOXOIMMO YUUTHIBATh, yTO Bee ceTeBble OC nensTest
0 CBOUM (DYHKIIMOHAJIBHBIM BO3MOYKHOCTSIM Ha JIBA YETKO PAa3IMYUMBIX Kiacca: ceteBble OC
Macmtaba otnena u koprnopatuBHbie ceteBbie OC. [Ipu BeiOOope koproparuBHO ceteBoii OC B
MEPBYIO 0O4Yepeb HY’)KHO YUUTHIBATh CIIEIYIOIINE KPUTEPUU:

Macmrabupyemas B IIUPOKUX Ipeiesax MPOU3BOJUTENbHOCTh, OCHOBAHHAS HA XOpOIlen
MO/JIEP>KKE MHOTOIIPOIIECCOPHBIX U KIIACTEPHBIX IIAT(HOPM (3/1€Ch CErOAHS JTUAepaMH SIBISIOTCS
¢bupmennbie Bepcun Unix, MOKa3bIBAIOIIME POCT MPOU3BOAUTEIHLHOCTH OIU3KHM K TMHEHHOMY
MIPU POCTE YKMCIIA MTPOIIECCOPOB A0 64)

Bo3moskHocTh ucnonb3oBanusa qanHoii OC B kauecTBe cepBepa npuiioskeHui. s storo OC
JIOJIKHA MOJIEP>KUBATh HECKOJIBKO MOMYJISPHBIX YHUBEpcanbHbIX API, Takux, KoTOphIe
MTO3BOJISITN OBbI, HAITPUMED, BBITIOJIHAITHECS B cpene 3Toi OC npunoxkenusm Unix, Windows, MS
DOS, OS/2. D11 npuiiokxeHust JOHKHBI BBIMOIHATHCS () ()EKTUBHO, a 3TO 03HAYAET, YTO JaHHAS
OC nomxHa nMoA/Iep>KUBaTh MHOTOHUTEBYIO 00pabOTKY, BHITECHSIOIIYIO MHOT033Ja4HOCTb,
MYJIBTUIIPOLIECCUPOBAHNE U BUPTYaIbHYIO MAMSITh.

Hanuuue MomIHOM HeHTpanTu30BaHHON CIIPaBOYHOM CITy:KOBI (Tako#, Hanpumep, kak NDS
kommanuu Novell unm Street Talk kommanuu Banyan). CripaBounas cityxxk0a gomkHa o01a1aTh
MacIITabupyeMOCThIO, TO €CTh XOPOLIO PabOTaTh MPU OYEHb OOJIBIIOM YHCIIE MOJIb30BaTeNeH U
paszesnsieMbIX PeCypcoB, a JUIsl 3TOr0 HEOOX0 MO, YTOOBI 6a3a CIIPaBOYHBIX JaHHBIX ObliIa
pacripeniesieHHONW. Hy)XKHO y4uTBIBaTh, UTO CIIPAaBOYHBIE CITYXOBbI, TAKXKe KaK U MHOTHE Jpyrue
CEeTEBbIE CEPBHCHI, Ceifuac yacTo MOCTABISAIOTCS HE BCTPOCHHBIMU B KOHKpeTHYI0 OC, a B BHJe
OTJEeNIBHOTO MpoayKTa, Hanpumep, Street Talk for Windows NT (komnanus Novell mianupyer
Bbimyck NDS it Windows NT). U, XoT4 cyliecTByeT ele psiji He MeHee BaXKHbIX
XapaKTepUCTHK, KOTOPbIE HAJI0 YUUTHIBATh U BeIOOpe ceTeBoit OC, Takux, HapuMep, Kak
cTerneHb cTabuiIbHOCTH U 6e3onacHocTu OC, HaTMuue NPOrpaMMHBIX CPECTB YIAIEHHOTO
J0CTYIa, CIOCOOHOCTh PabOTaTh B TE€TEPOT€HHON cpejie U T.1., peallbHast )KU3Hb YIPOIIAaeT
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3agauy BbiOopa. Ceronust peiHOK KopriopatuBHEIX OC MoieieH MeXy HECKOIbKUMHU
OTIEPALIMOHHBIMU CUCTEMaMHU: IPUMEPHO 10 oAHOoM Tpetn nmetoT NetWare u Windows NT, 10%
npuxouTces Ha pasusie Bepcun Unix u 20% npeacrasiensl octanbHbiMu THaMu OC.

3. METOAUYECKHUE YKA3AHUSA
IO IMMPOBEJEHWIO MPAKTUYECKHUX 3AHATHIA
3.1 MMpakTuueckoe3ansaTue Nel ( 2 yaca).

Tema: «3HaKOMCTBO C HCTOUYHHUKAMU U IMPpUEMHUKAMHU CUTHAJIOB»

3.1.1 3ananue ajs padoThI:

1.03HaKOMUTBCS C UCTOYHUKAMU U IMPUEMHHUKaMH CUTHAJIOB
3.1.2 KpaTkoe onucaHue MpPOBOIMMOI0 3aHATHSI:
HUCTOYHUKH U IPUCMHHUKHU CUTHAJIOB

3.1.3 Pe3yabTaThl U BHIBO/IBI:

(McTounuku curHaia (JaTYMKH TEMIIEPATYypPhl, TaBJACHHS, Beca, BIAKHOCTH M JIP.) MOTYT OBITh
3a3¢MJICHHBIMHM WJIM He3a3eMJICHHBIMH (TUIaBaroruMu). [IprMepaMu TUTaBaroIIMX UCTOYHUKOB
(puc.1,6) curHanma SBIAIOTCS OaTapeWKu, WCTOYHUKH CHUTHAJIAa ¢ OaTapeiHBIM THUTaHUEM,
TEPMOIIApPHI, TparchopMaTopHI, M30JIMPOBaHHBIC OTICpAITUOHHBIC YCHUITUTEIH,
MbE302JIEKTpUYecKre AaTdukd. CUTHAJIOM B JTHUX CIydasx SIBIIIETCS PA3HOCTh TOTEHITHAIOB
Mexay BbBojamMu uctounuka (Vi ). TloTeHmuanm BBIBOJOB HCTOYHHWKA OTHOCHTEIHHO
“zemin” V¢ ABISIETCS TIapa3uTHBIM (CHH(pA3HOW MOMEXOW) M HE JIOJDKEH BJIMSTH HA PE3YNIbTaT
U3MEpPEHUI.

VY 3a3eMJICHHOTO HCTOYHMKAa CHUTHAJa OJWH U3 BBIBOJOB 3a3eMJIEH M €ro HalpsbKeHHe
HU3MEPAETCS OTHOCUTEIBHO “3eMiIn”. 3a3€MJICHHBIN MCTOYHUK MOJIYy4aeTCsl U3 MJIaBAIOLIET0, €CIIN
OJIMH M3 €ro BHIBOJOB 3a3eMJINTh. OHAKO Yallle BCEro caM MPUHLUI MOCTPOSHUS aTuhKa WU
CXeMbl NpeoOpa3oBaHUsl U3MEpsieMON (U3NYECKOW BEIMYMHBI B HANPSHKEHHE HE TMO3BOJISIOT
MOJIYYUTh IUIABAIOIIUN HCTOYHMK curHana. [losTomy miaBarolue MCTOYHHMKHU, KaK IPaBUIIO,
KOHCTPYKTHUBHO M CXeMOTEXHHUYECKHU CIIOXKHEe, YeM 3a3eMJICHHBIE.

Hctounnku curaaia MOT'YyT OBITH HE TOJIBKO MCTOYHHKAMU HaIMpsKCHUsI, HO U UCTOYHHUKaAMU
ToKa. VICTOUHMKHU TOKa TaKKe MOT'YyT OBITEH 3a3eMJICHHBIMH UJIN IJ1aBaromnuMHu.

[Ipuemnuk curnana (Hampumep, cucreMa cOopa JaHHbBIX) MOXKET IPUHUMATH (M3MEPATH) CUTHAT
OTHOCHUTENILHO ‘“3eMJIM” WJIM OTHOCHUTEIHHO BTOPOTO BXOJHOTO 3axuMma. B mepBom ciydae
MIPUEMHHK CUTHAJIOB HAa3bIBAETCS IPUEMHUKOM C OAMHOYHBIM (HeauddepeHIInalIbHbIM) BXOIO0M,
BO BTOPOM ciy4ae - AuddepeHnanbHbIM IPUEMHUKOM CUTHAJIA.

JuddepeHunanbHplii NPUEMHUK CUTHajda M3MEpSET PAa3HOCTh MOTEHLMAIOB MEXIY JBYMS
npoBojHUKaMH. [loTeHIManbl OTCUMTHIBAIOTCS OTHOCHTENBHO OOIIEro MpoBoJa MPHUEMHHUKA
(oTHOCHTENBHO ‘3eMiM” TpHEeMHUKa). TakuM oOpasoM, audQepeHInanbHbIl TPUEMHHUK
CUTHAJIOB UMEET TPU BXOJHBIX 3a)KHMMa: JBa CUTHAJIBHBIX U OJMH 00mmii (‘“3emisiHON”). BaxkHo
OTMETHUTh, YTO C TOUKH 3PEHUS NOMEX “3eMJIsI” UCTOUYHHUKA U MPUEMHMKA CUTHAJIa UIMEET pa3Hble
MOTEHIMANBI, T.€., 3TO (PAKTUYECKHU pa3Hble “3eMiin” U B JalbHEHIIeM Ha cXeMaxX OHH OymayT
0003HayaThCs Pa3HbIMH YCIOBHBIMHU 0003HAUEHHUSIMHU.
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HuddepeHunanbuple  TPUEMHHKH MOTYT OBITh JIBYX THIIOB: IOCTPOCHHBIE HA OCHOBE
M30JIMPOBAHHOTO (TJIABAIOIIET0) MCTOYHMKA MUTAHUS WJIM HAa OCHOBE CXEMBbl BBIYMTATEIS,
MO3BOJISIOMIETO BBIYUCIUTH PA3HOCTh NOTEHIIMATIOB MEXIY JABYMSI y3JIaMH AJIEKTPUUYECKOM IIeTn
(muddepenmanbaplii curnan). [IpuMepaMu NPHUEMHUKOB MEPBOTO THIA SIBISIFOTCS TECTEPHI,
cucrtema cOopa JaHHBIX ¢ KOMIBIOTEpOM Tuna " HOyTOyK" Wi ManorabapuTHbIN ocuuiorpad ¢
OarapeitnpiM nutanueM. [Ipumepamu muddepeHIraIbHBIX TPUEMHUKOB Ha OCHOBE BBIYMUTATENS
SIBJISIIOTCS. CXEMBI, IOCTPOCHHBIE HA 0a3e MHCTPYMEHTAIBHOTO MU(DPEpEeHIIMAIBHOTO YCUIIUTES
¢ 60pIUM KOA(PPHUITUSHTOM TIOIaBICHHS CHH(DA3HOTO CUTHATIA.

Heunneansnocts muddepeHnnanbHbIX NPUEMHHUKOB 3aKJIIOYaeTcss B TOM, YTO Hapsay C
maddepeHInaNbHBIM CUTHAJIOM Ha BBIXOJ MPUEMHHKA IMOMAJaeT M OCIAOJICHHBIN CUH(a3HBII
curnan. Kosaddunment nepemaun cuH(da3HOrO CUTHANIA MEHbIIE, YeM Tud(EepeHIIHATLHOTO B
HEKOTOPO€ YHCIIO pa3, KOTOpPO€ Ha3biBaeTcs KOAPGUIIMEHTOM oclalieHuss CuH(pa3HOTOo
curHana Keyrr.  Koaddutment ocnabnenust cuH(a3HOTO cHUrHajga 3aBUCHT OT YacTOTHI
HaubGonpmmii uHTEpeC A8 CUCTEM NPOMBIIUIEHHONM aBTOMAaTU3allUM  TNPEACTaBIsET
kod(puimeHT nogaBiaeHuss CUH(Pa3HOTO curHaja ¢ 4actotou 50 ', KOTOPHIN MOSBIISIETCS Kak
AJIEKTPOMArHUTHAs HaBOJIKa OT AnekTpudeckoit cetn 220/380 BoubT.

3.2 llpakTuueckoe3ansTue Ne2 ( 2 yaca).

Tema: «Co3ganne KaHAJIOB CBIA3U»

3.2.1 3aganue nJsi paéoThI:

1.03HaKOMHTELCS ¢ KaHAJIAMHU CBSI3H.

3.2.2 KpaTkoe onucaHue NpoBOAMMOTO 3aHATHSA:
KaHaJIbI CBSI3U

3.2.3 Pe3yabTaThl M BHIBOJIbI:

Co30anue xaumanos césa3u MPU TEIEMEXaHU3AIMH CUCTEM DJICKTPOCHAOXKEHUS SBIIACTCS BEChMa
CIIOKHOW  3aJladeil, TMOCKOJbKY dYacTo HeoOxomumo cBs3ath Il ¢ mecarkamu

TeJIEMEXaHU3UPYEMbIX OOBEKTOB, PACIOJIOKECHHBIX Ha OOJBIIOW TEPPUTOPUHM U YIAICHHBIX OT
JIT go 15 - 20 km.

[Ipu coz0anuu kanana césa3u pa3TUUHBIMU  HCCIENOBATESIMM M OpPraHU3alUsIMH  ObLIN
paccMOTpeHbl BO3MOXKHOCTU MepeAayd HHpopManuu OT 3a008 K YCThIO IO CIEAYIOUINM
KaHajaMm: 1) mpOBOJAHBIC JIMHUU CBS3H, BCTPOCHHBIE B OypOBOM HMHCTPYMEHT, B TOM YHCIIE
TOKOIIPOBOJBI  MOTPYXHBIX 3JEKTPOYCTAHOBOK; 2) DIEKTPUUECKUN OecrnpoBOAHBIN; 3)
TUAPaBINYECKU; 4) MEeXaHUYeCKU; 5) 3JeKTPOMarHUTHOE MoJjie B MHGPAHU3KOM JMANa3oHe
yactoT. WccnenoBanus mokaszanu [13], yto Hambosee ymOOHBIMU SABISAIOTCS SJICKTPUUYECKUE
MIPOBOJIHBIE, DTIEKTPUUECKHE OECIIPOBOIHBIE U THIPABINYECKHE KaHAIbI.

IIpu cozoanuu kananoe ceéasu mexnay KII u JI1 mis nepeaadn HECKOJIBKUX TeJleU3MepsieMbIX
BEJIMYMH - UCIOJB3YIOT TE€ K€ METOJbl Pa3JIeICHUs CUTHAJOB, YTO U NPH INEeperade CUTHAIOB
TEJECUTHAIM3AUM U TeJeylnpasieHus. Hanpumep, npu BpeMEHHOM pa3[elIeHHH KO BXOJaM
pacnpenenutens 1P ( puc. 13.1, B) noaxmoyaroTcs nmpeodpasoBareian U3MepseMbIX BETUYUH
BO BCIOMOTaTelbHbIE CHUTHAJIBI, a K BbIXoJaM pacnpexnenurtens 2P - npeoGpazoBarenu
BCIIOMOTATENIbHBIX CUTHAJIOB B IIOCTOSIHHBIM TOK WJIHM HaIlpsDKEHHE, TOJBOAMMBIE K
MOKa3bIBAIOILIUM MTpHOOpaMm.
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PaboTta paccMaTpuBaeMbIX YCTPOUCTB TpeOyeT cozoanus kaunana ceazu Mexay kaxasim KII u
AI1. TlocnenHee cBsi3aHO C ONPENCICHHBIMU TPYAHOCTAMHM H3-3a MHOTouuciaeHHoctu KII ( B
nanHoM cirydae - UIT u PIT) u ux pacnonoxeHust B pa3HbIX 4acTsIX ropoja.

3.3 IIpakTuueckoeszansTue Ne3 ( 2 yaca).

Tema: «IIpumepsl koaupoBaHus UHPOPMALIMK B CUCTEMAX CBSA3H»

3.3.1 3ananue ajs padoThI:

1.03HaKOMUTBCS C KOJUPOBAHUEM HHPOPMAITUHU B CHCTEMaX CBSI3U
3.3.2 KpaTkoe onucaHue MpoBOIMMOI0 3aHATHSI:

KOJMpOBaHUE UHPOPMAIUH

3.3.3 Pe3yabTaThl U BHIBOJBI:

JIro6oe coObITHE WM SIBJIEHUE MOKET OBITh BBIPAYKEHO IO-pa3HOMY, Pa3HBIMHU CIOCOOaMH,
pazabpiM andaButoM. UtoOsl mHMOpMaIuio 60jee TOYHO W IKOHOMHO TEpeaTh MO KaHajaMm
CBSI3H, €€ Ha/I0 COOTBETCTBEHHO 3aKOAUPOBATh.

Nudopmanust He MOXKET CylIeCTBOBATh 0€3 MaTepuanibHOIO HOCUTENs, 0e3 mepenayd SHEPrUu.
3akoMpOBaHHOE COOOIIEHHE MPUOOPETaeT BHJI CUTHAJIOB-HOCUTENEeH MHGOpMaI, KOTOpbIe
UIYT N0 KaHaly. Beliig Ha IpUEMHUK, CUTHAJIBI IOJKHBI 0OpEeCTH BHOBb OOIIENOHATHBIN BUJ C
ITOMOIIBIO JEKOAUPYIOLIETO YCTPONCTBA.

COBOKYITHOCTh YCTpPOICTB, MpEeIMETOB WM OOBEKTOB, NpEJHA3HAUECHHBIX [UIsI Mepenadyu
uHdopMalud OT OJHOTO M3 HUX, HUMEHYEeMOrO MCTOYHHUKOM, K JApYromMy, HMEHYEMOMY
MIPUEMHHUKOM, Ha3bIBAETCS KaHAIOM HH(POPMAIUH, NI HH(POPMALMOHHBIM KAHAJIOM.

[Tpumepom KaHasa MOXET CIyKuTh modta. MHpopmamus, 3akomupoBaHHas B BUAE TEKCTa,
MOMEIIAETCsl B KOHBEPT, MMOCTYMAET B IOYTOBBIN SIIMK, H3BJICKACTCS OTTYyIa M NEPEBO3UTCS B
MOYTOBOE OTJCJICHUE, TIe copTuUpyercs (BpyuHyr wuid MamuHOW). [lanee wHpopmanus
nepeMeIaeTcs ¢ IOMOIIBIO TIoe3/a (camMoJIeTa, TEII0X0/1a U T.11.) B IIOYTOBOE OTICICHHUE ITYHKTa
HA3HAYCHUS, COPTHPYETCS W JOCTaBIIsETCS aapecary. Takum o0pa3om, TOYTOBBIA KaHAal
BKIIIOYAeT B ceOsi: KOHBEPT (IPEIMET), TPAHCHOPT U COPTUPOBOYHBIC MAIIUHBI (YCTPOHCTBA),
MOYTOBBIX  paboTHMKOB  (0ObekThl). WHDOpmanus, mnomemeHHas B 3TOT  KaHall,
OCTaeTCs HEU3MEHHOM.

HpyruMm mnpumepoM MoOXeT ciayxuth Tenedon. Ilpu TenedonHO#l mnepenaye HCTOYHHUK
coobmenuss — roBopsmuid. Koaupyromiee yCTpOHCTBO, H3MEHSIONIEE 3BYKH CIOB B
ANIEKTpUYECKHEe UMITYIbChl, — MHUKpodoH. Kanan, mo kotopomy mnepemaercs wHHpopManus, —
TenegoHHbIl mpoBoa. YacTh TpyOKH, KOTOPYHO MBI TMOJHOCHM K YXY, BBINOJHSET PpOJIb
JEKOIUPYIOLIETO YCTPOMCTBa (SIEKTPUYECKUE CHUTHANBI CHOBAa MPEOOpasyloTCs B 3BYKH).
WNudopmanus moctynaer B “IIpUHUMAIOLIEE YCTPOIMCTBO” — yXO Ye€IOBEKa Ha JAPYroM KOHIIE
npoBoJia. Kanan Bkmtouaer B ce0st TenepoHHbIe anmapatsl (ycTpoicTBa), IpoBoa (MIpeaMeTsl) U
anmnaparypy ATC (ycrpoiictBa). OcO6€HHOCTBIO 3TOT0 MH(GOPMALMOHHOTO KaHala SBISIETCS TO
00CTOSATENBCTBO, YTO MPH MOCTYIJICHUU B HEr0 MH(pOpMAIHsl, IPEJCTaBICHHAs B BU/IE 3BYKOBBIX
BOJIH, HIpeoOpa3yeTcs B OJJIEKTpUUYECKHE KoJieOaHUs W 3aTeM Iepenaercd. Takoi KaHail
Ha3bIBAETCS KaHAJIOM C MpeoOpazoBaHUEM UH(DOPMAIIHIH.
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Eme omun mnpumep — kommbiorep. OTHENBHBIE €r0 CHCTEMbI IIEPEJAOT OJHA APYroi
MH(OPMALIHUIO C MOMOIIBI0 CUTHAIOB. KoMIbIOTep — yCcTpoicTBO it 00paboTku nHpopManmu
(KaK CTaHOK — YCTPOMCTBO 11t 00pabOTKM MeTaljia), OH He CO3AaeT U3 “HUYero” MHQPOpMaIuIo,
a mpeoOpa3yeT TO, YTO B Hero BBejcHO. KommbroTep siBisieTcsi MHQOPMAIMOHHBIM KaHAJIOM C
npeoOpazoBaHueM WHpOpMaIKU: HHHOPMALIUS MMOCTYIAeT C BHEIIHUX YCTPOWCTB (KIIaBUATypa,
TIMCK, MUKPO(QOH), TIpeodpa3yercs BO BHYTPEHHHUU KOJ W 0OpabaThiBaeTcCs, MpeoOpasyercs B
BHU]I, [IPUTOTHBIH JUTS BOCIIPHSITUS BHCIITHUM BBIXO/IHBIM YCTPOUCTBOM
(MOHHMTOPOM, TIEYATAIOIINM YCTPOHCTBOM, TMHAMUKAMH U JIp.), ¥ IEPENACTCS HA HUX.

34 IlpakTuyeckoe3ansaTue Ned ( 2 yaca).

Tema: «CO?:I[aHI/Ie MHOTI'OKaHaJIbHBIX CUCTCM NICpCAadn JaHHBIX »

3.4.1 3apanue nJs1 paéoThI:

1. O3HaKOMHTBLCSI C MHOTOKaHAJIbHBIM CHCTEM nepeaadyun JaHHBIX
3.4.2 KpaTkoe onucanue NpoBoANMOro 3aHATHA:
MHorokanajibHas CHCTeEMa nepeaaym JaHHBIX

3.4.3 Pe3y1bTaThI U BHIBOJBI:

JIro6as mHbopMalusa nepeaeTca Mo KaHajdaM CBSA3HM, B COCTaB KOTOPBIX BXOJAT: NEpeNaTyuk,
JUHUS CBS3M W TpueMHUK. JIMHMeW CBs3M Ha3bIBaeTCs Cpela paciupoCTpaHEHUs
AIIEKTPOMArHUTHBIX BOJIH, HCIIOJIb3yeMasi JJsi Tepefayd CHTHajJOB OT IepelaTyvka K
npueMHHKY. Takoil cpenoit MOryT ObITh BO3AYILIHAs, KaOenbHas, paauopesneiiHas JUHUU CBSI3H,
BOJIHOBOJIbI, CBETOBOJbI U T. A. COBOKYNHOCTb MCTOUHMKA COOOILEHUH, NepeaaTyuka, JUHUU
CBSI3U, IPUEMHHMKA U IOJy4aTens cooOIIeHuH oOpa3yeT cucTeMy cBsA3M. M3 Bcex 31I€MEHTOB
CHCTEeMbl HauOOJBIINN NMPOLEHT CTOMMOCTH HPUXOAWUTCS Ha JUHMM CBs3u. [losTomy Bcraer
npobiema pa3pabOTKM TAaKMX CHUCTEM W METOJOB, KOTOPbIE IO3BOJIIOT OJHOBPEMEHHO
nepeAaBaTh MO OAHOW (u3MYecKoW 1enu (Hampumep, mape Kkabemns) OOIBIIOE YHCIIO
HE3aBUCUMBIX COOOILIEHUH, T.€. UCIOJIb30BaTh JUHUIO MHOIOKpPATHO. Takue CUCTeMbI Nepesauu
Ha3bIBAIOTC MHOTOKAHAJIBHBIMU TEJICKOMMYHUKAIMOHHBIMH. CBS3b, OCYIIECTBISIEMYIO C
IIOMOIIBIO 9TUM CHCTEM, IPUHATO HA3bIBaTh MHOINOKaHAJIBHOM.

OCHOBHBIMHU 33JjauaMH, KOTOPbIC PEIIAIOTCS MPH CO3JaHMA MHOTOKAHAIBHOM CBSI3H, SIBIISIOTCS
YBEIIMYCHUE NATBHOCTH CBS3M M YKCIIAa KAaHAJIOB U 00ECIICUYCHHE BBHICOKOTO KadecTBa Ieperadu
nHpopMaIuu.

COBpeMeHHaﬁ CHUCTEMaA II€peCaavyn I/IH(l)OpMaI_II/II/I - CJIO’KHOC YCTpOﬁCTBO, " €ro Co3aaHuec CBA3aHO
C OI'POMHBIMH 3aTpaTaMH CpCACTB. HOSTOMy Ipu MPOCKTUPOBAHHNU HYXHO YUYUTBIBATH
NEPCICKTUBBI PA3BUTHA TCXHHUKU CBA3W U IPEAYCMATPHUBATH BO3MOKHOCTH HCIIOJIb30BAHUSA
TaKHUX CUCTEM B COCTABC CIOKHBIX I/IH(I)OpMaLII/IOHHLIX KOMIIIICKCOB, CUCTEM CBA3H U T. 1.

Haubonee nepcrnekTHBHBIMU MPU3HAIOTCS BOJIOKOHHO-ONITHUecKUe cuctemsbl nepeaayn (BOCII).
[To cpaBHeHHIO ¢ cuUcTeMaMHu, pabOTAOIMMU 10 dekTpudeckomy kabemo, BOCII obnagarot
PSAIOM TPEUMYIIECTB, OCHOBHBIMH U3 KOTOPBIX SBIIAIOTCA: IIHPOKas MOJIOCA MPOIYCKaHUS,
MO3BOJISIIONIAST  OPraHU30BBIBaTH TpeOyeMoe YHCIO KaHaJoB IO OJHOMY BOJIOKOHHO-
OTITUYECKOMY TPAKTy; BO3MOKHOCTh MPEAOCTaBICHUS aOOHEHTY Hapsay ¢ TeleQOHHOM CBS3bIO
JIPYTUX BUAOB YCIyr (TeneBUICHHE, Tenedakc, MUPOKOMOIOCHOE paJuOBEIIaHne, Pa3InyHbIe
TeJeMaTUYeCKue U CIpPaBOYHBIE CIYXObl, pekiama, MeCTHas CBs3b U Jp.); BBICOKas
3aIMIIEHHOCTh OT OJJICKTPOMArHUTHBIX TIOMEX; Majo€ KUJIOMETPUYECKOE 3aTyXaHue W,
CJIEI0BATENIbHO, BO3MOYKHOCTh YBEIMYEHHS JUIMHBI PET€HEPAllMOHHOTO Yy4acTKa; 3HAYUTEIbHAs
HKOHOMHMSI IBETHBIX METAIIJIOB U IOTEHIIMATBHO HU3Kasi CTOMMOCTh ONTHYECKOTO Kabesl.
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VYcnoxHEHHE U COBEPIICHCTBOBAHUE CHCTEM Iiepenadyd WHGOpMAIMKU U pacuIupeHue obdiacreit
WX TIPUMEHEHHUsS 3aCTaBlIAeT YICIATh OOJBIIOE BHHMAaHHE BOIPOCAM CTaHAAPTU3AIMU U
yHU(DHKAITIY TTApaMEeTPOB CUCTEM B MEXIYHAPOHOM Maciitade. Pa3paboTkoii pexkoMeHIanui u
NPWIOKeHUH B oOmactd mepenaud  WHGOpPMAIMU  3aHUMAeTCs  PsjJ  OpraHu3aIuil:
MEXTYHAPOIHBI KOHCYJIBTaTUBHBIA KOMHTET 1O TeleQOHMU U Tenerpaduu, MEKIyHAPOHAS
opranuzarnus no crangaptuzanuu (MOC)

3.5 IIpakTuueckoesansTue Ne5 ( 2 yaca).

Tema «IIpakTrueckoe 3HAKOMCTBO CO CTPYKTYPHOU CXEMOM KOMMYTALMOHHOTO Yy3JIa»

3.5.1 3aganue nis padoThI:

1.03HaKOMUTBCS CO CTPYKTYPHOM CXEMOM KOMMYTAIIMOHHOTO Y3J1a)»

3.5.2 KpaTkoe onucanue npoBoAMMOro 3aHATHA:
Cxema KOMMYTaIlMOHHOTO y371a

3.5.3 Pe3yabTaThl U BHIBOJBI:

KomMyTannoHHbIi y3eu, B KOTOPBIN BKIIFOYAKOTCSA a0OHEHTCKHUE JINHWH,
Ha3bIBACTCS KOMMYTAIIMOHHOW CTAHIIMEN WIM TPOCTO CTaHIMEH. B HEKOTOpBIX ciydasx
aboHeHTcKue JUHUM BKItodaroTcst B noactanuuu (I1C). Jlumo, nons3yromieecss abOHEHTCKUM
YCTpOICTBOM IS Tiepesiaun U npuema nHdopmanuu, Ha3biBaeTcs aboHeHToM. g nepenaun
nH(pOpMaLUK OT OJTHOTO aOOHEHTCKOTO YCTPONCTBA CETH K JAPYromy TpeOyeTcs yCTaHOBHUTH
COEIMHEHUE MEXKy TUMH YCTPOMCTBAaMH Uepe3 COOTBETCTBYIOIIME Y3JIbl U JIMHUM CBSA3H. [is
OCYIIECTBJICHUS COCMHEHUSI HA KOMMYTAllMOHHBIX Y3JIaX YCTAHABIMBAETCS KOMMYTALIMOHHAS
annapatypa.CoOBOKYITHOCTh JIMHEWHBIX W CTAHIMOHHBIX CPEACTB, MPEAHA3HAYEHHBIX IS
COEJIMHEHUS! OKOHEYHBIX A0OHEHTCKUX YCTPOMCTB, Ha3bIBAECTCS COCAMHUTEIHHBIM TPAKTOM.
Yucno KOMMYTAIlMOHHBIX Y3JI0B MEXIY COEIUHSIEMBbIMH a0OHEHTCKHMMH YCTPONCTBAMU
3aBUCHUT OT CTPYKTYpBl CETH W HampaBlieHUs coeauHeHud./lyig ocyiiecTBiaeHus: TpedyemMoro
COEIMHEHUS KOMMYTaI[MOHHBIN y3eln u aboHEHTCKOe YCTPOWUCTBO
oOMeHuBaroTcs ynpasistomumu curianamu.Ha KY coenunenne MoxeT ycraHaBIMBaThCS Ha
BpeMsi, HEOOX0AUMOe JJIsl Tiepefiaun OJHOTO COOoOIIeHHs (HalpuMep, OJHOrO Tene(OHHOTOo
pasroBopa), Wil Ha AJUTENbHOE BpeMs, MPEBBIIIAIOIIee BpeMsl Iepeadn OJHOTO COOOIIEHNUS.
Kommyranus mnepBoro BuAa  Ha3bIBAaeTCSA ONEPATHMBHOM, a  BTOPOr0 - KPOCCOBOM
(monroBpeMeHHoOM ). KommymayuonHuwlii y3en IpeACTaBIsAeT coboii YCTPOMCTBO,
npelHa3HayeHHoe s mpueMa, oOpabOTKM UM pacmpelelieHds — MOCTyHaromiei
uHpopmauuu.Jlyis BBIMOIHEHUS CBOMX (QYHKIUMNA KOMMYTALMOHHBIA y3€ll JO0JKEH HUMETh
koMmmytannonHoe moiie (KII), npeanasHaueHHOE Al COCAUHEHUS BXOASIIUX U HUCXOJSAIINX
nuHUM (KaHaioB) Ha BpeMs mnepedauu uHbopmarmu;ynpasisiomee ycrpoiictso (YY),
ofecreunBaroIiee YCTAHOBICHUE COCTUHEHUS MEXKY BXOISIIUMU M MCXOIAUIUMU JTMHUSIMHU
Yyepe3 KOMMYTAlMOHHOE T0JIe, a TAK)Ke MPHEM U Iiepefady YIpaBlsoeid nHhopMaluu.

3.6 MpakTuueckoe3ansTue Ne6 ( 2 yaca).

Tema «Co3znanue cereit foctyna»
3.6.1 3aganue ays padoThI:
1.O3HaKOMHUTKCS € CEThIO JOCTYIa»
3.6.2 KpaTkoe onucanue npoBoANMOro 3aHATHA:

Cern noctyna

3.6.3 Pe3y1bTaThl U BHIBO/IBI:
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Pa3zpaboTka OCHOBHBIX MOJIOKEHUH U IPUHIIUIIOB IIOCTPOCHUS M IPUMEHEHHUS ONITHIECKUX CeTer
J0CTyNa B JIOKYMEHTaxX M MEKIyHapOJHBIX CTaHJApTax HEpPa3pbhIBHO CBs3aHA C MPUHIUIAMU
opranuzaiun LICHC Ha 06a3ze HOBBIX TPAHCHOPTHBIX TEXHOJOTHMHA: - aCHHXPOHHOIO CIocoOa
NepeHoca, CHHXPOHHOU HU(POBOIM MEepapXuH, CIIEKTPATHHOTO pa3ieiCHUs MO JIJIMHAM BOJH H
ap.CeTp JocTyma - 4acThb CETH CBsI3M, OOECIEUMBAIOINasi JJOCTaBKY CUTHAJIOB (YCIYr CBSI3H)
MEXAY I0JIb30BATEISIMU W TPAHCIOPTHOM ceThio.OCHOBHOE HAaIlpaBJIEHUE pa3BUTUS ceTell
JoCTymna - NU(POBU3AIMS U yBEJINYEHHE MPOMYCKHON CIIOCOOHOCTH C LENBI0 IPEI0CTaBICHHS
aOOHEHTaM KOMILIEKCa YCIIyT, BKIIIOYask HHTEPAKTHBHYIO HU(POBYIO BHICOKOCKOPOCTHYIO CBS3b
u yclnyru MynbTuMenua.PazButve cereil J0cTynma HOPOUCXOJUT 10 JIBYyM OCHOBHBIM
HAIPaBJICHUSM:

3. HUCIIOJIb30BAHHUE CYIIECTBYIOIIUX KaOCIbHBIX CeTel;
4. CTpOUTENbCTBO HOBBIX ONTHYECKUX JMHUN CBsA3U.Mcnonp30BaHWE  BOJIOKOHHO-
ONTUYECKUX CPEJCTB HA CETAX JOCTYIA MO3BOJISIET PEaIn30BaTh:

6. opraHM3anMI0 TUTOBBIX TeNe()OHHBIX (AaHAJOTOBBIX WM IM(POBBIX) KaHAIOB C
MEHBUIMMH KalUTAJIbHBIMU 3aTpaTaMM, YeM Ha KaOelsiX ¢ METHBIMU KUJIaMU;
nepenavy o TeM k€ ONTHYECKUM BOJIOKHAM MPOrpaMM KaOelIbHOIO TEIEBUICHUS;

8. co3maHue MUQPOBHIX CETel C MHTETpaIMel YCIIyT, BKII0Yast YCIyru Mynbtumenua. [lpu
3ToM (GU3NYECKUH YpOBEHb TEXHHMYECKHX CpEACTB CETH JOCTyla OCTaeTcs
MPaKTUYECKH HEM3MEHHBIM JJIs JI000ro BapuaHTa (KamuTaJlbHbIE 3aTpaTbl He
MEHS0TCA). MOXeT yBEeIMUNBATHCSA TOJBKO CTOMMOCTh TEPMUHAIBHOTO 000y /10BAaHUS
1 oIUlaTa yCIyr IO Mepe YBEIWYEHUs MX KOJMYECTBA M KA4eCTBA. DTO ONpPENEseTCs
OTPOMHON HMH(POPMAIIMOHHON W30BITOYHOCTHIO COEAMHUTENBHBIX JUHUN. [[pyrumu
CIIOBaMH, OINTHYECKHE CETH JOCTyla HMMEIT BO3MOXHOCTb OJHOBPEMEHHOTO
YIOBJIETBOPEHHsI KaK MOTpeOuTeNeil, KOTOPbIM HYXKEH TPaAULMOHHBIM TeaepOoHHbIN
amnmapar, Tak U IOTpeOuTesned, KOTOpPbIM TpeOyeTcsl IIMPOKOIOJOCHBIA KaHal,
BKJIIOYasl KaOeJIbHOE TEJIEBUICHUE.

~

3.7 IIpakTuueckoe 3ausarue Ne7 ( 2 yaca).

Tema «I/ISMepeHne JJIMHBI BOJIHBI U1 CO3JaHHC KJ'IaCCI/I(bI/IKaI_[I/II/I»

3.7.1 3ananue nJs1 paéoThbI:

1.038aKOMHTHCI HU3MCPCHUEM JIMHBI BOJIHBI 1 CO3JaHHC KJ'IaCCI/I(bI/IKaHI/II/I»

3.7.2 KpaTkoe onucaHue MpoOBOAMMOTO 3aHATHA:
V3MepeHue IIMHBI BOJIHBI U CO3JIaHKUE KIacCUPUKAIH

3.7.3 Pe3y1bTaThI U BHIBO/BI:

Jlazep, unu ontudeckuii kBaHToBeIN reneparop (OKI'), — aTo ycTpoiicTBo, mpeodpasyroiiee
SHEPTHUI0 Pa3NUYHBIX BUJOB (TEIJIOBYIO, ANEKTPUUECKYIO, CBETOBYIO, XHMHUYECKYIO U Jp.) B
SHEPTUI0 KOTE€PEHTHOT0 MOHOXPOMATHYECKOIO  3JIEKTPOMAarHUTHOTO  M3Jy4yeHUs B
ONTUYECKOM JWamnazoHe IINMH BOJH (4acToT). Jlasepbl naioT u3nydeHHEe B BHJE Y3KOTO
HampasJIEHHOTO Jy4a. 110 cpaBHEHMIO ¢ JAPYrUMHU, HEKONE€PEHTHBIMH UCTOYHUKAMHU CBETA,
na3zepsl UMEIOT PsiJ] MPEUMYIIECTB, O6aroaaps KOTOPHIM IMIUPOKO UCTIOIB3YIOTCS Ui Iesen
CBS3M W TMepenadn Oonblioro o0béMa uHOpMaNUU, IS CO3JaHUS TOJIOTpadudecKuX
M300pakeHUIl BBICOKOTO KadecTBa W Jp. 3HAUMTENbHAsl KOHIICHTPAIMsl SHEPTUU B Y3KOM
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Jdyde TO3BOJIICT MPUMEHSTH Ja3epbl s 00pabOTKH 0c000 TBEPABIX MAaTEepHAlIOB, a B
MEPCIIEKTUBE — IS MHULUMHUPOBAHUS TEPMOSAECPHBIX peakunii. MOKHO MPUBECTH MHOTO U
JpYyruxX TMPUMEPOB IPUMEHEHUS JIA3€pOB B HAYYHBIX HCCIIEIOBAHUAX, TEXHHUKE,
MPAaKTUYECKON MeauUuHeE. Bee ma3epsl IensaTcsl Ha Ja3epbl HENMPEPBIBHOTO U UMITYJILCHOTO
JIEHCTBHS.

B Hacrosiee BpeMs paciipoCTpaHEHUE MOJIyYHIIN CIEAYIOIINE TUIIbI Ja3€pOB.

1. I'a30Bble, WM ANIEKTPOPA3PAIHBIC; K HUM OTHOCSATCS JIa3e€pbl, B KOTOPBIX HMCIIOJIb3YIOTCS
cmecu nHepTHbIX razoB He+Ne wnm He+Xe mon HU3KMM JaBieHUEM, a Takke Ja3epbl Ha
CO; u npyrue.

2. TBepnoTenbHbIE, B KOTOPHIX pabodeil Cpenod SIBISIOTCA CTEPKHM U3 CHHTETHYECKUX
pyOMHOB, TPaHATOB WJIM CTEKOJI, COJEPKALIMX OKCH/IbI PEKO3EMEIbHBIX METAIIIOB.

3. [onympoBoaHMKOBBIE, HanpuMmep, Ha apceHuae rawius (GaAs), B KOTOPBIX IMPOIECCHI
U3JIy4eHUs! COCPEAOTOUEHBI B 00JIaCTH p-Nepexoaa.

1. 4. XKunkoctHble Jazepbl HA BOJHBIX WIJIM OPraHUYECKUX PACTBOPAX HEKOTOPHIX
Kpacutenei. M3BecTHBI J1a3epbl U IPYTrUX TUIIOB.

2. B mazepax mo00ro THIA 00s13aTEIFHO HAIMYUE TPEX KOHCTPYKTUBHBIX 2JIEMEHTOB. Bo-
TIEPBBIX, YCTPOMCTBA, CHAOXKAIOIIETO SHEpPrueil pabouyr cpeay Jiazepa; BO-BTOPBIX,
COOCTBEHHO JIa3€pHOTO BEIIECTBA, WM aKTUBHOW Cpejbl, KOTOpas M3JIydaeT CBET; B-
TPETHUX, PE3OHUPYIONIETO YCTPONCTBA, YCUIIMBAIOIIETO U (DOPMHUPYIOIIETO U3ITyICHHE.

3. O®usnyeckoil OCHOBOW JeCTBHS Jasepa JOOOTO THMA  CIY)KHAT  SIBJICHUE
BBIHY)KJICHHOTO, WJIM HWHIYIIUPOBAHHOTO H3IYYCHHS, KOTOPOE MOXKET MPOUCXOJIUThH,
€CIM YacThila paboueld cpeapl jazepa (aToMm, MOJIEKyJda WJIM HOH) HAXOJIUTCA B
BO30YKJIEHHOM COCTOSIHMM, T.€. UMEET M30BITOK SHEPTuU MO CPaBHEHHIO C SHEprueit
OCHOBHOTO  (HOPMaJIbHOTO) COCTOSIHHMS. BBbIHY)XJIE€HHO€ U3JIy4eHHe —  3TO
AJIEKTPOMAarHUTHOE H3JIydeHUE (B YAaCTHOCTH, CBET), MCIIYCKaeMOE€ SHEPreTUYECKU
BO3OYKIEHHBIMU YaCTHIIAMHM TIOJ BO3JEHCTBMEM BHEUIHETO M3IY4YeHHUsS TOWU IKe
Y4acTOThL, YTO U YACTOTa UCIyCKaeMoro u3iydeHus. [10100HbIe SBICHMS ONMUCHIBAIOTCS
3aKOHAMHM KBAaHTOBOW MEXaHWKH, MpPH 3TOM HaJ0 HMETb B BHIY, 4TO J1000€
JJIEKTPOMArHUTHOE H3JIyY€HHE COCTOMT W3 KBAHTOB (TOPILMi), Ha3bIBA€MBIX TaKkKe
(dhoToHaMU.

4. DHepreTuyeckue IMpoOIeCcChl, MNPOUCXOAAlIMEe B paboueill cpene Jiazepa, MOKHO
MpeCTaBUTh cienyromuMm obpazom. IlycTe cpean NOMYCTUMBIX COCTOSHHMI aroma
paboueld cpeapl CYIISCTBYIOT JBa C pa3HBIMH 3HAYCHUSIMH SHepruu Ei u Er>Eq,
npuuéM MeXIy HUMH BO3MO>KEH KBAaHTOBBIM M3ITyyaTesbHbIN mepexon, puc. 1. Koraa
BO30OYKIEHHBIN aTOM U3 COCTOSIHUS C dHEpruei £» MepexoauT B COCTOSIHUE C MEHBIIIEH
sHeprueit £1, 1o u30bIToK sHeprun DE = E,— Ej ucnyckaercss B BHuAe (OTOHA C
sHeprueit hn, rae h— mocrosiunas Ilnanka, N — vacrota m3nydeHus. V3 paBeHCTBa
AE = hn crieayer, 4To uciyckaeMbli (JOTOH UMeeT YacToTy N = AE/h.

5. KBanToBBIE mepexoAbpl MEXIy YpoBHsIMH E> U Ejc uchyckaHueM (GOTOHOB MOTYT
MPOUCXOJUTh KAk  CaMOIPOU3BOJIBHO, TaK M  MOJ  BO3JCHCTBUEM  TOJS
pachpoCTpaHAONIEHCS B Cpele AIEKTPOMArHUTHOM (CBETOBOI) BOJHBI C TOH Ke
yacToToi n. Bo3HuKaroiiee B MepBOM ciydae H3JIydeHHE Ha3bIBACTCSI CHOHTAHHBIM,
WJIY CaMOIIPOU3BOJIBHBIM; BTOPOM K€ CiIy4ail OTBEYAeT BBIHYKJIEHHOMY U3JIYYEHHIO, O
KOTOPOM TOBOPHWJIOCH BbIIIE. BBIHYKIEHHOE H3JyY€HHE KOTEPEHTHO C HCXOJHOMU
BOJIHOM, T.. 00€ BOJHBI COBMAAAOT MO YacToTre, (aze U HaIMPaBICHUIO
pacnpocTtpanenus, puc. la. [Ipu crnoHTaHHOM U3Ty4eHHH (POTOHBI HCIYCKAIOTCS B
MIPOU3BOJIbHBIX HAIIPABIEHUAX U KOT€PEHTHOCTh MEXI1Y BOJIHAMU OTCYTCTBYET
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3.8 IIpakTuueckoe 3ansaTue Ne§ ( 2 yaca).

Tema «BbriO0p TOTIONOTHH CETH»

3.8.1 3aganue ni1s1 padoThI:

1. O3HAaKOMUTBCH C TOMOJIOTHENH CETH)

3.8.2 KpaTkoe onucaHue MpoBOIMMOI0 3aHATHS:
Tomnomorus cetu
3.8.3 Pe3yabTaThl U BHIBOJBI:

HpI/I IMPHUHATHU CTPATCTUYCCKOI'0 PECHICHUA OTHOCHUTCIIBHO UCIIOJIb3YEMEBIX B KOpHOpaTHBHOﬁ
CCTU CCTCBBIX OIICPALIMOHHBIX CUCTEM, H€O6XOI[I/IMO YUUTBIBATh, YTO BCC CCTCBLIC OC ACIIATCA
10 CBOMM (DYHKIIMOHAJIbHBIM BO3MOYKHOCTSIM Ha JIBA YETKO PAa3IMYUMBIX Kiacca: ceTeBble OC
Macmitaba otaena u koproparuBHble cereBbie OC. [Ipu BriOOpe kopropatuBHOii cereBoit OC B
IIEPBYIO OYEPENb HY)KHO YYUTHIBATEH CIEAYIOIINE KPUTEPUH:

Macmrabupyemas B IUPOKUX Mpeenax MPOU3BOIUTEIHFHOCTh, OCHOBAHHAS Ha XOPOIIIEH
MOAACPIKKE MHOTOIIPOLCCCOPHBIX U KITACTEPHBIX nnachopM (SJIeCI) CECroJHA JINJACpaMU ABJIAIOTCA
¢bupmennbie Bepcun Unix, MOKa3bIBaIOIIME POCT MPOU3BOAUTEILHOCTH OJIU3KHM K TMHEHHOMY
MIPU POCTE YHUCIIA MPOIIECCOPOB 10 64)

Bo3mokHocTh ucnonb3oBaHusa qanHo OC B kauecTBe cepBepa npuiioxkeHui. s storo OC
JIOJI’KHA MOAJIEP>KUBATh HECKOJIBKO MOMYNISIPHBIX YHUBEpcanbHbIX API, Takux, KoTOphIe
MTO3BOJISITH OBI, HAITPUMED, BBIOIHATHLCS B cpeae 3Toi OC npunoxkenusm Unix, Windows, MS
DOS, OS/2. 3Ti npuio>xeHust T0HKHBI BBITIOJHATHCS 3PPEKTUBHO, a TO 03HAYAET, YTO JaHHAs
OC nomxHa nMoA/Iep>KUBaTh MHOTOHUTEBYIO 00pabOTKY, BHITECHSIOIIYIO MHOT033Ja4HOCTbD,
MYJIbTUIIPOLIECCUPOBAHNE U BUPTYaIbHYIO MAMSITh.

Hannuune Mo1mHO#M 1IeHTpan30BaHHOM CIIPaBOYHOM CITy»KObI (Tako#, HarmpuMep, kak NDS
komnanuu Novell mwnm Street Talk komnanuu Banyan). CripaBouHast ciry:k0a 1opkHa 0071a1aTh
MacHITabupPyeMOCTbIO, TO €CTh XOPOLIO paboTaTh MPHU OYEHb OOJIBIIIOM YHCIIE TIOJIb30BaTENIeH 1
pa3aenseMbIX PeCypcoB, a sl 3TOr0 He00X0AUMO, 4ToObI 0a3a CIIpaBOYHBIX JAHHBIX OblIa
pacnpeneneHHoil. Hy>kKHO y4uTBIBaTh, 4TO CIIPABOYHBIE CIYKObI, TAK)Ke KaK M MHOTHE Jpyrue
CETEBbIE CEPBUCHI, CEMYAC YaCTO MOCTABISAIOTCA HE BCTPOEHHBIMU B KOHKpeTHYI0 OC, a B BUje
OTIIeNBHOTO MpoayKTa, HanpuMmep, Street Talk for Windows NT (kommanus Novell mianupyer
Boimyck NDS mist Windows NT). U, xoTs cyiecTByer ele psj He MeHee BaXHbIX
XapaKTepPUCTHUK, KOTOPBIE HAJI0 YUUTHIBATh MpHU BeiOOpe ceTeBoit OC, Takux, HalpuMep, Kak
CTeneHb cTabmIbHOCTH U 6e3omacHocTH OC, Hanuyue MPOTPAMMHBIX CPEACTB YAAJIECHHOTO
J0CTyIIa, CIOCOOHOCTh PabOTaTh B T€TEPOreHHOM Cpe/ie U T.1., pealibHasl )KU3Hb YIPOIIaeT
3agauy BbiOopa. CerosHs pelHOK KopropaTuBHEIX OC Mo/ieneH MeXy HECKOIbKUMHU
OTIEepallMOHHBIMU CUCTEMaMHU: IPUMEPHO 1o oAHOoM TpeTu umeroT NetWare u Windows NT, 10%
npuxoauTces Ha pasHsle Bepcur Unix u 20% npencrasieHs! octaibHbIMU THIIAME OC.
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