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|  OPTAHM3AILIMS M TPOBEJIEHUE JIABOPATOPHBIX 3AHATUM
1.1 lenu u 3a0auu
JlaHHBIM TPAKTUKyM SBJISIETCS. OCHOBOIIOJIATAIOIIUM 3BEHOM B HU3YYCHUU
PUHIMIIOB MOCTPOCHUS LIU(PPOBBIX CUCTEM TIEpEIayu.
OcHosHas yenb TPAKTUKYyMa — HAYYUTh:

1. mpou3BOAUTH BCE BUBI MHKEHEPHBIX PACUETOB, CBA3AHHBIX C IPOESKTUPOBAHUEM
U DKCIUTyaTalle COBPEMEHHBIX ITU(POBBIX CUCTEM MEpEAayu;

2. paboTaTh C OCHOBHBIMH XapaKTEPUCTHKAMHU U MapamMeTpaMu IIU(PPOBLIX CUTHAJIOB
CBSI3M U TIEpeIaun JaHHbBIX.

1.2 Obwue npasuna pabomol 8 nabopamopuu
[lockonbKky Bce TNpPAaKTUYECKUE 3aHATUS pPACCUUTAHBl Ha TMPUMEHEHHE

KOMITBIOTEPOB, TO MPH paboTe B 1a0OPATOPHUU CTYIEHTHI JOJHKHBIL:

1. Ctporo cob6ito/1aTh YyCTaHOBJICHHBIE NPaBUjIa BHYTPEHHETO pacOpsAAKa U TEXHUKU

0€30MacCHOCTH.

2. HeyKOCHUTEIBHO BBINOJIHATH TPEOOBAaHUS MHKEHEPHO-TEXHUUECKOIO COCTaBa
1abopaTopuHu.

3. Hauvaino mo0bIx BUAOB pabOT HAUYMHATH C IIPUEMA UCXOJHOTO COCTOSIHUS
KOMIUIEKCA TEXHUUECKHUX CPEJCTB Ha pabovyeM MeCTe U 3aKaHYMBaTh
PUBEJICHUEM KOMILIEKCA TEXHUUYECKUX CPEACTB B UCXOJIHOE COCTOSIHUE.

1.3 Iloocomoska k 1a60pamopHuIM 3AHAMUAM
1. TOBTOPUTH TEOPETUUECKUN MaTepuaj, OTHOCALIUNCSA K paboTe, MOIb3ysICh
KOHCITEKTOM JICKIIUM U YKa3aHHOU JINTEPATypOil;
2. XOpOoIlO YSCHUTH LEIN PabOThl, IporpaMmMy padOThl, MOPSIOK BBITOJIHEHHUS
paboTHI.
1.4. Ilopsook nposedenus 1a60pamopHvIX 3aHAmMUL
1. Vsacuenue uenu u TemMbl 1a00paTOPHOTO 3aHATHSI.
2. KpaTkoe 03HaKOMJIEHHE C TEOPETUUECKUM MaTEepPHAJIOM 10 TEME 3aHSATHUS C

OMOIIBIO KOMIIBIOTEPA.

3. [lomy4yeHue ot mpenoiaBateiss WHANBUIYATbHBIX UCXOIHBIX TaHHBIX JIJIS
pacuera.

4.BpINoNHEHNE PacYeTOB U COCTABICHHUE OTUYETA.

5. Bepudukanus pe3yiabTaToB pacueToB.



Jlabopamopnaa padoma Nel:

Hccreoosanue menedonuvix annapamos

Jlabopamopnaa paboma Ne2:

Pa3paboTka CTpyKTYypHBIX CXeM TelNe(POHHBIX CETeH ¢ KOMMYTallMe KaHAJIOB pPa3HbIX YPOBHEH
HEpapXHH.

Jlabopamopnaa padboma Ne3:

Cucremsl Hymepanuu Ha ECO PO.
Jlabopamopnaa padoma Ned:
MoaenupoBaHue CeTeN CBSA3U C MAKETHOW KOMMYTAIlUEN

Jlabopamopnaa paboma Ne§:
Usyuenne MTP-2 (COTCBU-Y)



JlabopaTtopnas padora Nel

HccaenoBanue TeepOHHBIX aNnapaTos

Heab padoTsl

3akpenuTh 3HAHMS 10 MPUHLOUNAM  paboThl  dJekTpoHHoro TA
B3aMMO/ICHCTBHIO €r0 (PYHKIIMOHATBHBIX Y3JI0B.

KpaTkue TeopeTu4yeckue CBeIeHUsI

Cmpykmyphas cxema menegonnozo annapama

CrpykrypHas cxema TA o6miero npumenenus L[b ATC npencrarieHa Ha
puc. 1. B Hee Bxonsar: npueMHuk BbizoBa (IIB), pasroBopubie mputdopsr (PI'TI),

ycrporictBo kommyTaruu (PIT) u nHomeponadbuparens (HH).
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Puc. 1. CrpykrypHas cxema tenedonHoro amnmnapara [[b ATC

[IpueMHUK BbI30Ba B OOJBIIMHCTBE CIy4aeB COCTOUT U3 MOJSPU30BAHHOTO
3BOHKA MEPEMEHHOr0 ToKa (3B), MpeoOpa3yroIIero EKTPUIECKUN TOK 4acTOTOM
25 I B aKyCTHYECKHUM BBI3BIBHOM CUTHAJT, U MOCIEI0BATEIbHO COEAUHEHHOTO C
HUM KoHzaeHcaTopa (C), KOTOphI OperpaxiaacT NyTh NOCTOSSHHOMY TOKY OT LIb

ATC.

PasroBopnbie 1110)2(010}0) B COCTOSAT u3 AIEKTPOAKYCTUUECKHUX
npeoOpazoBateneii u TpanchopmaTopa. B KadecTBe dIEKTPOAKYyCTHUECKUX
npeoOpazoBateneil B COBpeMEHHBIX TA HCIONB3YIOTCS B OCHOBHOM YTOJIBHBIC
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MUKPO(QOHBI W  3JEKTPOMAarHUTHbIE TeNe(POHBI, KOTOpbIE [UIsI  ynoOCTBa
[OJIb30BaHUSl OOBEIUHAIOTCA B OJHO ILEJI0E — MHUKPOTEIEPOHHYIO TpyOKy,
COCAUHSIOIIYIOCS C OCTaJbHOM YacCThIO CXEMBI, pa3MEUIeHHOM B Kopmyce TA,

TPCXIIPOBOAHBIM HWJIX YCTBIPCXIIPOBOJIHBIM HIHYPOM.

Tpanchopmarop — MPEUMYIIECTBEHHO TPEXOOMOTOYHBI C 3aMKHYTHIM
MarHuTONPOBOAOM M3 3JIEKTPOTEXHUYECKON cTamu. OCHOBHOE HA3HAYECHHE —
oOpa3oBaHHE MPOTUBOMECTHBIX cxeM. OH UCHOJB3YeTCs €Ille U IJs TOTO, YTOOBI
OTJEJUTD LIETIh MUTAHUA MHUKPO(OHA OT LIENH MEPEMEHHOrO TOKa TenedoHa, Tak
KAaK HAJIMYUE 3HAYUTEIBHOIO MO BEJIIMYMHE MOCTOSHHOTO TOKAa B Lenu TenedoHa
MOXET IPUBECTU K HACBIIMICHUIO €r0 MAarHUTHOM CUCTEMBl U K YMEHBIICHUIO
yyBcTBUTENbHOCTH Tene@ona. B TA cuctembl Mb TpancopmaTop Takxke CiyKuAT
JUISL COTJIacOBaHMUSl CONPOTUBIIEHUS MHUKPOPOHA C BXOJHBIM CONPOTHUBIIEHUEM

JIMHHU.

Homeponabupatens mnpeactasisier coboit mpubop TA, obecneunBarouiuii
nepenauy anapecHbix curHaioB Ha ATC. Pasnuyaior HOMepoHabuparemnu:

JIMCKOBBIN, KHOTIOYHBIN, CECHCOPHBI.

AJlpecHBIC CHUTHaJBl HECyT HWH(POPMAIMIO O HOMEPE BBI3BIBACMOM
a0OHEHTCKOW JIMHUU, PA3UYHBIX CIy>K0ax TeleQOHHOW CeTH U CHyKaT st

ABTOMATHYECKOTO YIIPABIICHUS YCTaHOBJIEHUEM coequHennst Ha ATC.

VYhponieHHas cxeMa COeQuHEHHs] NBYyX OdJeKTpoHHbIX TA wuyepe3 ATC c

neHTpaibHol Oatapeeit GB npusenena puc. 7.

BM1 PK

—
—

70

Puc. 2



Tok nuTanus Kaxa0ro MUKpoQpoHa mpoxoauT uepes3 Apoccenu L1 u L2, oOmime
Ul Tiened mutaHus o0onx MHUKpodoHOoB. OHM HEOOXOIWMEBI ISl TOTO, YTOOBI HE
IIPOUCXOJIUIIO 3aMbIKaHHE TEPEMEHHOI0 (Pa3roBOPHOT0) TOKa Yepe3 IECHTPAIbHYIO
Oarapero (I1b), BHyTpeHHEE COMPOTHBICHHE KOTOPOH OYEHh MaJ0 U COCTaBIISET
TBICSTYHBIE JOJIA OMaA.

bonbliasgs HMHAYKTUBHOCTH JIPOCCENEN CO3[Aa€T HACTOJIBKO 3HAYUTEIBHOE
CONPOTHUBJICHUE MEPEMEHHOMY TOKY, UTO OH He oTBeTBisierca B LB u mpaktuyecku
MOJIHOCTBIO 3aMBIKAETCS Yepe3 anmapar BTOporo abOHEeHTa.

Ha ATC B kauecTBe Apoccelie 4acTo UCIOIb3YIOTCSl ABYXOOMOTOUYHEIE pelie,
CITy>Kalllie OJHOBPEMEHHO JIJIsl TIOJIYYEHHUsI CUTHAIa O BBI30BE CTAHIIUM A0OHEHTOM U
CHUTHaJa OKOHYaHUsS pa3roBopa (01dos).

ATC ocyiecTBisieT NUTaHUE JTUHUM a0OHEHTa MOCTOSHHBIM HanpskeHuem 60
B. Ilpu cusatun tenedonnoit TpyOoku k nuHun ATC B KadecTBe Harpys3Ku
MOJIKJIIOYaeTCsl MUKpoTenedoHHas napa TpyOKu, B pe3yJbTaTe 4ero HamnpsbKeHHe Ha
JIMHEWHBIX 3akuMax TA mamaeT m0 BeanmduHbl 5 — 15 B B 3aBHCHMOCTH OT Kjracca
TA. DTO npoUCXOIUT BCIEACTBHE OOpa30BaHUS NEIUTENS HAMpPSKEHUsS, KOTOPBIN
coctout u3 conpotuBieHuss TA — Rpa u conpotuBnenuss ATC — Rarc, KoTOpOe
BKJIIOYaeT B cebsi compotuBienne ooOmMotok pene RL1 m RL2 u BHyTpeHnee
conpotuBieHue uctounnka nuranusi GB (puc. 8). Rapc B 3aBUCHUMOCTH OT TuUIa

CTaHIIUHU COCTaBJIACT AJIA:

e ATC-54 — o 1500 Om
e ATCK — 10 1200 Om
e ATCKD - 5o 700 Om




DnekTpuyeckoe conpoTuBieHue TA NMOCTOSHHOMY TOKY Mpu pabodyeM TOKe —
35 MA ngomxHO ObITh B ipenenax 150 — 600 Owm.
DIIEKTPUYECKOE COMPOTUBIICHUE IMOCTOSHHOMY TOKY CO CTOPOHBI JIMHEWHBIX
3KMMOB IPU CHATOW MHUKpoTenedoHHOM TpyOKe:
® [IpU 3aMbIKAaHUU JTUHUU KOHTaKTaMu HoMepoHabuparens < 50 Owm;
® [IpY pa3MbIKaHUM JIMHUKM KOHTaKTaMu HoMepoHaoupatens > 300 KOwm.
HaGop Homepa oOecreunBaeTCs COBMECTHOM  CHHXPOHHOM  paboToii

MMITYJIbCHOTO M Pa3rOBOPHOTrO Kiltouew (puc. 9).

% 5 y

®

Puc. 9

C MomeHTa HaxkaTusi kKHonku Ha HabopHoM none (HII) TA u g0 oxkoHuaHus
HabOopa PK oTkmrouaer pasroBopHyro dactb. OmpHoBpemeHHO MK 3ambikaeT TuHUIO
HAaKOPOTKO M Pa3MBIKAET €€ KOJMYECTBO pa3, COOTBETCTBYyIoIlee LH(ppe Hadopa.
Takum oOpa3om, aumarpamma pabotel kHomounoro HH (puc. 10) momyuaercs
AHAJOTMYHOW JuarpaMMe padoThl AMCKOBOTO C TOW JIMIIb PAa3HUIIEH, YTO May3bl
MEXJy HUMIyJbcaMu HaOopa M MeXCEepuiHble Tay3bl MpPU HCIOJIb30BAHUU
kHonoyHoro HH HopmupoBanbl U OJM3KM K ONTUMalbHBIM. OTO TOBBIIIAET

ctabmibHOCTh padboThl ATC U yMeHbIIaeT BpeMsl COEUHEHUS.

60mc  40mc

IS

KoHeL,

TpybKa cHATa Hakatue KHonKku "5" Ha HIN

Tpy6Ka Ha PK 3amkHyT PK pa3somKHyT

Puc. 10



B nmnoptabix TA UK BrIIFOHaeTcs mociae1oBaTeNbHO ¢ HArpy3KOi, B KAUYECTBE
KOTOPOM MO’KET OBITh MCIIOJIb30BaHa pa3roBopHas dacth TA (puc. 11), unmu B TA
0oJiee BBICOKOIO Kjlacca — pesuctop conportuBiienueMm 130 — 150 Om (puc. 12). B
nepBoM ciydae MK koMMyTuUpyeT pa3roBOpPHYIO 4acTh, BO BTOPOM — Pa3rOBOpHas

4acTh Ha BpeMs Habopa oTkitouaercs, a Harpyskoit MK siBnsiercs pesuctop Ry.

Puc. 11

Juarpamma paboThl 3TUX cxeM TA aHanornyHa auarpamme, NpHUBEACHHOW Ha
puc. 10.

OrcyrcTBHE "dnMCTOrOo" HyJsI B 3TOM CIydae MOXKET HMHOTJA IMPHUBOJHUTH K
c60siM B paboTe U HENMPABUIBHOMY COEIMHEHUIO MTPH UCIOIb30BaHUU TA Ha JHMHMIX

cBsa3u oreuecTBeHHBIX ATC.
7.4

s B 5

Puc. 12

OTMeTHM, 4TO B HACTOSIIEE BpPeMs MEPCIEKTUBHBIMU SIBJISIFOTCS KHOMOYHBIC
TA ¢ dyacToTHBIM HAa0OpOM HOMeEpa, KOTOpbIE€ HCIHOJB3YIOTCA Tpu paboTe ¢
AMEKTPOHHBIMU u  KBasuekTpoHHbIMU ATC. Ilepemaua kaxkmodt mudpsl B
4aCTOTHOM HOMepoHaOuparene ocymectisiercs 3a 0,04 cek. MHOro4acTOTHBIM

koaoM 2 m3 8. I1oT KOoJ obOecrieunBaeT 16 KOMOMHAIMI CUTHAJIBHBIX YacToT, 10 u3



KOTOPBIX HCIOJIb3YIOTCS Jisi Habopa Homepa. KHomku # M * HMCMONB3YIOTCA TPH

Ha0bope KOJOB JIOTIOJIHUTEIBHBIX BUIOB 00CTyKuBaHus (puc. 19).

Haubonee pacmpocTpaHeHHbIE CTPYKTYpHBIE CXEMBbI 3JEKTPOHHBIX TA ¢

MMITYJIbCHBIM Ha0OpOM MpUBEAEHBI Ha puc. 13 — 14.

Bce oHu conepkat ciieyroue OCHOBHBIE Y3JIbL:

e BbI3BIBHOE ycTpoicTBO (BY) — mpennasHaueHo i mpueMa CUTHalla MHIYKTOpa
(Be13pIBa a00HeHTa ATC) 1 mpeoOpa3oBaHus €To0 B 3BYKOBOE KOJIcOaHMUE;

® JMOJHBIA MOCT — HCKJIIOYAET BIIMSAHHE MOJSPHOCTH HAINpPSDHKEHUS JIMHUM Ha
MOJIAPHOCTH BKIIOUeHUs TA;

e cxema "OTBOM" — ocymecTBisieT HauambHylo ycTaHOBKY MC 3JIeKTPOHHOIO
HomepoHabuparens (OHH);

® MUKpOIEPEKIIoUaTelh — OTKJIIOYAEeT MUTaHuEe cxeMbl TA mpu yJIOKEHHOW Ha
phIyar Tpyoke;

e BpEeMA33JAlOLIME DJIEMEHTHl T'€HEpaTopa, ONPENEISIOIINE YacTOTYy BHYTPEHHETO
TaKTOBOT'O F€HEPATOPa, OT KOTOPOW 3aBUCST BCE BpEMEHHbBIE ITapaMeTPbl CUTHAJIOB,
BbipaOatbiBaeMbix MC DOHH (wactora HaOopa, IIUTENBHOCTh HMMIYJILCOB U
MEKCEPHUITHOM May3bl U T.I1.);

e cxema nutanus MC ODHH;

e UC DOHH - npencraBmser coboit mukpocxemy Ha KMOII crpykrypax,
BBITIOJTHSAIONIYIO (PYHKITUU:

- OIIpOCa KJIaBUATYPHI;

- (opMupoBaHUs CUTHAJIOB HAOOpa HOMEPA, YIPABIIAIONINX PAOOTOM
UMITYJIbCHOTO KJII0Ya;

- popMuUpOBaHUs CUTHAJIA OTKJIIOYEHUSI Pa3rOBOPHOM YacTh BO BpeMs
Habopa HOMEpA, YIPaBJISIONIEr0 paboTo Pa3roBOPHOIO KII0Ya;

- 3alIOMUHAHUS TIOCJIETHETO UJIM HECKOJIBKUX HAOUPAEMbIX HOMEPOB.

® UMITYJIbCHBIM KIIIOY — QOPMHUPYET UMITYIIBChI HA0OPA, OAaBAEMbIE B JINHUIO;

e Ry — pe3ucTop Harpy3Ku JMHHH, HCKIIOYAIOIIMN €€ 3aMblKaHHE€ HaKOPOTKO BO
BpeMsi (GOPMUPOBAHUS UMITYJILCOB HA0OPa;
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TeNe(OHHBIA YCHINTENh — YCHUJIMBACT PEUYCBOM CHUTHAJ O YPOBHS HOPMAaIbHOU
CIBIIMMOCTH W  COIJIACYeT COMPOTHBICHWE JIMHUU C CONMPOTHUBIICHUEM
3BYKOHM3ITyUaIOIIEro 3JIEMEHTa;

MUKPO(QOHHBIM  yCHJIWTENb YCHJIMBAaeT CcHUrHail Mukpodona. B cxeme,
NpeICTaBICHHON Ha puc. 14, curHam MukpodoHa uUepe3 pa3AcIUTEIbHBIN
kougencarop C moctynaet Ha Bxon MK, pabortaromero Bo BpeMs pasroBopa B
PEXKHUME YCHITUTENS TOKA;

MPOTUBOMECTHAs CXE€Ma — YCTpaHsAeT MECTHbhIM 3¢(deKT, T.e. BO3MOXKHOCTbH
IPOCTYIIMBaHUS B TesePoHe TPyOKH COOCTBEHHOTO T'0JI0Ca;

Pa3roBOPHBIN KIIIOY — OTKJIIOYAET Pa3rOBOPHYIO YacTh HA BpEMS IMPOXOXKIACHUS
UMITYJIbCOB HA0Opa, UTO YCTPaHSAET HENPUATHBIE LIEIYKU B TeIePOHE TPYOKH;
KjaBuatypa — BbimonHsAeT ¢yHkiuio gatunka MC DHH. Ona noctpoena mo
KoopAauHaTHOM cxeMme (puc. 19), rue

X — KOOpJIMHATa BX0/1a,

Y - KOOpIrHAaTa BbIXOJdd WUJIN BXOJad B 3dBUCHUMOCTH OT THIIA ncC.

MuK Mpotn
N P P Tened
0QOHHbIN | BOMecTHaa [ .
o OHHbI

yCUAuT cxema

Iin l

Cxe

Ma

nut

Bbi3bIB Cxe l
ma > Umnyn
Hoe >
L M bCHbI
KNABUATYP MRpO- J-
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ema > Pasrosop
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Bpemasapa |

owme

3N1EMEHTDI
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Puc. 14

PaccmoTpum npunmunsl pabotel TA 1o cTpyktypHbiM cxeMaM. CTpyKTypHas
cxema, o KoTopoil ctposAtcsa TA oTedecTBEHHOro MpOU3BOICTBA (MCIIOJIb30BAaHHAS B
Ha0OpHOM T10JI€), MpUBEACHA HA puc. 13.

[Tpu cHsTUY TPYOKH phIYaKHBIN TiepekiouaTenb SB moakmouaer TA Kk TuHUU
ATC. B pesynbrare npeoOpa3oBaHus ASIUTENS HANPsHKEHUE HA JTUHEUHBIX 3aKHUMax
camxkaercs 1o Bemuunasl Ura (5 — 15 B). Ipu stom cxema "OTBOM" BeiencTue
nogaun HamnpspkeHust Uy B cxemy TA ocyiiecTBisier HadalibHy0 ycTaHOBKY WC
OHH (pexxum roOTOBHOCTH K HAaOOpy HOMEpA).

B pexume roroBHoctu k Habopy Homepa MUC DHH BreipabatpiBaeT curHaibI
ynpasnenus: kmtouamu MK u PK, BcienctBue koTopbix pasroBopubiid y3en (PY),
COCTOAIIMNA U3 MHUKPO(OHHOTO M TeNe(DOHHOTO YCHIUTENEH M MPOTUBOMECTHOU

CXEMBI, TIOCPEJCTBOM Pa3rOBOPHOTO KIFOYA TOJKIIOYAETCS K JUHUU, U B TPYyOKe
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npocnymBaercss oTBeT craHuuu (rynok). MK — Haxomutrcs B pazoMKHYTOM
(3aKpBITOM) COCTOSTHUM.

[lpu  wHaxatum  kHOmok  kmaBmaryper WMC  OHH  dopmmpyer
MOCJIETIOBATEILHOCTH UMITYJILCOB, yrpaBistromue padoroir UK u PK. UK — 3ambikaer
JUHUIO HAKOPOTKO M pa3MbIKaeT ee, (OpMUPYS MOCBHUIKM TOCTOSHHOTO TOKa,
yopasisitonme paboroir ATC. PK — oTkirodaer pa3roBOpHBIM y3€ad OT OOIIero
IpoBOJla HA BpeMs CIEJOBaHUS IMOCBUIOK Habopa HOMEpa, 4TO YCTpPaHSET

HEMPUATHBIC LIETYKHU B TeseoHe TpyOKH npu Habope HoMeEpa.

[To oxonuanuun Habopa PK BHOBB MOJKIIIOYAET pa3rOBOPHBIN y3€l, U B TPYOKe
CJIBIIIHBI TOHaNbHbIE NOChUTKU ATC, cBUAETENBCTBYIOMME 00 OKOHYaHUH Ipoliecca
COEIMHEHHUSI U MOCTYIUICHUH B JIMHUIO BBI3bIBAEMOr0 A0OHEHTA MOCHUIOK BBI3BIBHOTO
curtaia. [Ipu cHsTMM aDOHEHTOM TPYOKH BbI CJIBIIIUTE €0 IOJIOC.

[To oxoH4YaHMU pa3roBopa TpyOKa yKJIaAbIBaeTCs Ha phlyar. PbruakHbii
nepekiouatens (PII) SB pa3meikaer nenb, u cxema TA mepexoauT B A€KYPHBIH
pexum. B nexypHom pexxume cxema nutanus UC obecrieunBaer noanutky O3V UC
DHH, B KOTOpPOM XpaHUTCS TOCIenHMiI HaGpaHHEIH Homep, cxema "OTBOM"
3anpemaer HaboOp HOMepa C KJIaBUATypbl C ULEJIbI0 COXPAHEHHS MOCIEIHEro
HaOpaHHOTO HOMEPA, U BBI3BIBHOE YCTPOMCTBO T'OTOBO K MPUEMY CUTHAJIOB BBI3bIBA
ATC. Ilpu noctynnenun curHaia Bbi3biBa 0T ATC BY BbipabaThiBaeT 3BYKOBBIE
CUTHaJIbI, HH(pOpMUpYIOLIKE O BbI3bIBE. [0 cHATHS TpyOku cxema TA HaxoauTcs B
nexypHom pexume. llpu cusatum TpyOkm MC ycTaHaBiuBaeTcs B HMCXOJHOE
COCTOSIHME C TOM JMILb pa3HULEH, YTO BMECTO OTBETA CTAHLIMU (TY/KA) BbI CIBIIINTE

T"0JIOC BBI3BIBAIOIICIO BAC aOOHEHTA.
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[Ipu kpatkoBpemenHoM Haxkatun Ha PII wnm Hakatuu kHomku '"cOpoc" Ha
HaGopHOM moie mocpeacTBoM cxembl "OTBOM" TA mnepeBOMTCS B MCXOIHOE
COCTOSIHHE.

CrpykrypHas cxema TA UMIIOPTHOTO MPOW3BOACTBA, MCIOJB3YIOLIETO B
Ka4yeCTBE HArpy3Ku pa3rOBOPHBIN y3el, MpUBEACHA Ha puc. 13.

PaboTa 3TOIl cXE€Mbl HECKOJIbKO OTJIMYaeTcs OT mnpeabiayiiei. [lpu cHsaTum
TpyOKHM mepeximodaTenb SB mepexoauT B BEpXHEE IO CcXeMe IMojioxkeHue. B
pesynbrate Toro cxema "OTBOM" moxkmodaer k o6miell MHHE COOTBETCTBYIOMIUIA
Bxoa MC OHH, ocymecTBisisi yCTaHOBKY NOCIEIHENH B MCXOJHOE COCTOSHHE NIPH
nojade HampspkeHuss Ha cxemy nurtanus MC. B UCXOZHOM COCTOSIHMM 4epes
3aMKHYTBIA (OTKpBITHIN) UK k muann ATC nogkimtouaercs PY, u B TpyOke clibliieH

OTBCT CTaHIINU.
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[Tpu Habope Homepa UK otkimrouaetr ot nunuu PY u moakiouaeT ero BHOBb,
dopMupys TeEM camMbIM UMIYJIbCHI Habopa, ynpasistone ATC.

[To oxonuanuu Habopa UK octaercs B 3aMKHYTOM COCTOSIHMH. PazroBopHbIi
y3€l MNOJKIIOYEH K JMHUUM M B TPYOKe CIHBIMIHBI TOHalIbHble mochUikH ATC,
CBUJICTEIBCTBYIONIME 00 OKOHYAHUH MPOIIECCca COSTUHEHUS.

Bo Bpems pasroBopa WK BeimosHseT QYHKIMIO YCWINTENS CHUTHala
MUKpPO(QOHa.

[lo okoHyaHWM pa3roBopa yIOXKEHHas Ha pbhlyar TpyOKa MEpeBOIUT
nepexioyaTens SB B HIDKHEE 110 CXeME MOJI0KEHHE, CHUMAas HAPSHKEHHUE IUTAHUS C
NC SHH u nogkntouas cxemy "OTBOM", KOTOpasi B 9TOM peXUME 3aIpeniaeT Habop
HOMepa U obecnieunBaet noanutky O3Y UC.

[Ipn noctymuieHMM CcHUrHaina BbI3bIBA BY nelcTByeT Tak ke, KaKk U B
npenpiaymen cxeme. Ilpu cHATUM TpyOKM OCYIIECTBIISIETCS HauyajidbHas yCTaHOBKA
NC, B pesynbrate yero uyepe3 OoTKpbIThIM MK pa3roBopHbIN y3ed MOAKIIOYAETCS K
JIMHUH, U BbI CIBIIINATE TOJIOC BHI3BIBAIOILIETO BaC A0OHEHTA.

CrpykTypHasd cxema MMHOPTHBIX TA, HCIONB3YIOIIMX B KauyeCTBE HArpy3Ku
JUHUM TIpU Habope Homepa pe3uctop Ry (puc. 15), paboTaer B 1e10M aHAIOTMYHO
cXeMe, IpeACTaBIECHHOM Ha puc. 13.

Jlns  mpoBenmeHus — WCCIEAOBaHWM — pa3paboTaHa  CHEIUMAIM3WpOBaHHAs
nabopaTopHas yCTaHOBKA, BKIKOYAIOLIAS:
* wumutarop HanpstkeHud ATC;
* KOMMYTAllMOHHOE TOJIE CO CXEMOU IIEKTPOHHOTO TA;
e Habop moayied it COOPKM M HCCIEIOBAaHMS Pa3IM4HbIX cxeM TA u wux

KOMIIOHCHTOB.

[lpy  mpoBeACHWH  SKCIEPUMEHTOB  HCIIOJIB3YIOTCS  YHUBEpPCAJIbHBIC
WU3MEPHUTEbHBIE TPUOOPHI:
» ocmmmiorpad (C1-83, C1-93);
» renepatop curranos (I'3-111, '3-112);

* 1udposoi myasTuMeTp (B7-35).
15



Onucanue 1a00paTOPHOM YCTaHOBKH

Nmurarop curnanoB ATC oOecrneunBaer

UCCIIEelyEMBbIE

CXCMbI

IMOCTOAHHBIM HAIIPAKCHUCM 60 B u ICPCMCHHBIM BBI3BIBHBIM CHI'HAJIOM. B Oeax

Oe301macHoOCTH HAIIPS’KCHUC BBISBIBHOT'O CUT'HAJIa YMCHBIICHO OO0 60 B.

s ynoOcTBa MOAKIIOUEHUS H3MEPHUTEIBHBIX MPUOOPOB HAMPSKEHUS

UMUTATOPA MOJAOTCS IO HECUMMETpUUYHOM JInHuM (BbIBOA JI1 — 3a3emiieHue).

Kpome Toro, B cocraBe mMuUTaTOpa MMEETCS MHAMKATOp Habopa HoMepa

(UH) u 6ydepnoe 3V, obecnieunBaroiiee HEMPEPHIBHOE BOCIPOU3BEACHUE CUTHAJIOB

HepBOﬁ ]_II/I(i)pLI Ha6paHHOFO HOMCPaA AJIA Ha6JIIOI[CHHH (1)OpMI>I CUTHAJIOB Ha SKpaHC

ocimuuiorpada, W, HAKOHEN, B JAaHHOM OJIOKE pAacHoJIOKEH BCIIOMOTaTeIbHBIN

peryIupyeMbIii HICTOYHUK MOCTOssHHOTO HanpsikeHnus (BIT).

[lepenansis maHenb ¢ oOpraHaMy YIpaBIEHUS U CTPYKTypHas cxema

umurtaropa curHaioB ATC wuzoOpaxensl Ha puc. 17, a 151 puc. 17, ©
COOTBETCTBEHHO.
P1
Bbi3os
1
0+ oneperpy
o = 158

o O |7°

' Cu

S IS o o

IT
JINMHWNH
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Puc. 17, a

i R
B |:
bydpel = NHAONK arc
yo T v A _,_ ‘ n
pHoe ~ : o atop
I Haboba G . G U
608, T B
Puc. 17,06

[TocTrosiHHOE HamnpspkeHue Uit nuTanus TA mocTynaeT B JIMHUIO OT UCTOYHHUKA
GB (+60 B ) uepe3 comporuBnenue aeMeHToB ATC mo mocTtossHHOMY TOKY Rarc.
Hanpsioxenue Ha muann U,y KOHTPOIUPYETCS BOIBTMETPOM V.

IIpn Haxatum xHONKM "BbBI30B" B JMHUIO 4Yepe3 pa3lelUTENbHBIN
koHaeHcarop C, mocTymnaer nepeMeHHoe BbI3bIBHOE HamnpsikeHue (60B, 50I'n). Ilpu
0TBETE aOOHEHTA BBI3BIBHOE HANPSKEHUE CHUMAETCSI.

Nupukatop Habopa HOMepa BbIcBeuMBaeT 5 HaOupaembix Ha TA mudp.
COpoc nHaUKaTOpa MPOUCXOJIUT IO CUTHATY «OTOOM.

bydepHoe 3anmoMuHaromiee ycTpoicTBO 3alIOMUHAET MEPBYIO HAOPaHHYIO
mugppy um obecrieunBaer yckopeHHoe B 1000 pa3 HempepblBHOE BOCHPOU3BEACHHE
CUTHAJIa B JIMHUM, COOTBETCTBYIOIIETO HaOoOpy manHoW nudpsel. [Ipu Habmomenun
dopmbl curHana (Bbxoj Y) MCIOJB3YETCSl BHEIIHSAS CUHXPOHU3AIUs ocluiorpada
ot Oydepnoro 3V (Beixox "cuuxp").

HaGopHoe mosie cocTOWT W3 ABYX IMOJOBUH. B NeBOI MOJIOBUHE pa3MelieHa
TUIIOBAsi CXE€Ma 3JIEKTPOHHOrO ammapaTra OTe4eCTBEHHOro Mpou3BojcTBa (puc. 18)
(mpu ycTaHOBKE BCEX MEPEMBIUEK, MOKA3aHHBIX MYHKTHUPOM), KOTOPBIM MOXKET OBITH

noakiaoueH kK ATC. Hanuuue mepeMblyek IMO3BOJISIET 3aMEHHUTH JIr0OoM y3zenm TA
17



ApYyTUM, COOMpAEMbIM M3 OTIEIbHBIX KOMIIOHEHTOB B IMpPaBOW 4YacTH HAOOPHOTO

I10JI4.

CtpykTypHas cxema IeKTPOHHOTO TA COEepKUT CIETYIONINE Y3IIbI:

Bri3siBHOE ycTpoiicTBo (BY).
JIMOHBIN MOCT.

Poruaxusbiii nepexitouarens (PIT).
CxeMy nuTaHUs HOMEpOHAOUPATETIS.
Howmepona6uparens (HH).
Nmnynecusiii kintou (MK).

Cxemy «ot60ii» HH.

Paszrosopusiii kitou (PK).

© © N o 00 B~ w D oE

JlomoHUTENbHAS TacTaTypa.
10.PasroBopHas cxema.
11.Tenedonnas Tpyoka (MT).

12.11pe3031eKTpUUeCKuii IpeoOpa3oBaTellb.

* Homepa snemenToB TA BbII€NIEHBI JKUPHBIM MIPUGTOM.

Ponb peruaknoro nepekitouarens (PIT) B maboparopHom TA BbINoOTHSET
tymbiep SB1 (BepxHee nonoxenue TymOaepa cooTBeTCcTBYET CHATHIO TJID TpyOKn).
TJI® TpyOka ¢ pacmojio)KEHHbIMA B HEM MHUKPOPOHHBIM U Tele(OHHBIM
KarcCroJIsIMU TOJIKJII0YaeTCsl K HAOOPHOMY TOJIIO CTAHAAPTHBIM Pa3bEMOM; MPU 3TOM
TeneOHHBINA KarCloiib npucoeauHsieTcss K BeiBogam 39, 40, a MukpodoHHBIH — K
BbiBOJIaM 41, 42. Pa3zwém mna nonpkmtoueHust TJID TpyOku pacmosioxkeH Ha JIeBOU
OOKOBOI CTEHKE HAOOPHOTO MOJISI.
[Tonxntouenne TA k umuratopy curainoB ATC ocyIiecTBisieTcs: crienuaibHbIM

kabenem uepe3 pazbéMm Pl B jeBoii BepxHel yacTu HabopHoro mojs. Kpome Toro,

18



peaycMOTpeHo mnoakiatouenne K JuuHuu (JI1, JI2) Broporo crangaptHoro TA.

(Pa3bém Ha 3anHel ctenke umutaropa HanpsbkeHus ATC).

HN3yuyeHne CTPYKTYPHOU cXeMbl 3JIeKTPOHHOT0 TA u B3aumopeicreus TA ¢

ATC

VYopowmeénnas cxema uccienyemoro TA, noakmod€éHHoro k umuratopy ATC,
n3o00paxena Ha puc. 20. OHa noutu coBnanaer co cxemoil TA, npeacTaBiIeHHON Ha
puc. 18, u cxemoil, n300paxx€HHOI HA HAOOpPHOM TT0Jie (Ha puc. 18 moka3aH 110 IHBIN
MOCT, TO3BOJISIOIMN moakiaoyaTe TA He oOpamias BHUMAaHHUS Ha MOJISPHOCTb

ITOCTOAHHOI'O HAITPSKCHHA J'II/IHI/II/I).

r
1
1
1
1
1

Puc. 20

B pexume oxunanus BbizoBa (TJID TpyOka jexuT Ha anmapare), pbl4asKHbII
MepeKIoYaTeb pa3oMKHYT U K JuHuM JI1, JI2 mOAKIIOYEHO TOJIBKO BBI3BIBHOE
yctpoiictBo (BY). IIpu nocrymnenun curHana BbizoBa oT ATC pa3gaércs 3BOHOK.
BY o006s3aTenbHo moakiIrOYaeTcs 4epe3 KOHIASHCATOP, MPAKTUYECKU HCKITIOYAROIIUI
BrusiHue BY Ha paboty octanpHbIX 351eMeHTOB TA. Ecnu abonent mogaumaet TJID
TPyOKy, TO phiuaxHbii nepekmtouarens (PII) 3ambikaercs, u pasroBopHas cxema
(PC) mogxmouaetcst k imHuM JI1, JI2, Tak Kak B UICXOJJTHOM COCTOSIHUM MUMITYJILCHBIHN

ko4 (1K) pazoMkHyT, a pasroBopHbiii (PK) — 3aMkHYT.

19



[Io nmoCTOSIHHOMY  TOKYy CONpPOTUBIEHHE pa3rOBOPHOH cxeMbl Ry

cocrasiser 160 — 600 Om B 3aBucuMocTH oT Thna TA.

U

J

(Ryrc +R

B PE3YJIbTATC B JIMHUU MOTEYET TOK |]l = , d HAIIPAKCHUC B JIMHUHU

pe)

YMCHBUINUTCA OO0 BCIIMYHHBIL:

R
u,, =U i =5-15 B.

"\ (Ryre + R, )

[Tpu HabGope HOMEpa pasrOBOPHBINA KIIOU pa3MbIKaeTcs Ha Bpems Habopa, a
UMITYJIbCHBIM KJIFOY 3aMBIKAET JIMHUIO HAKOPOTKO M Pa3MbIKAET €€ KOJIMYECTBO pas,
paBHOe Ludpe Habopa. M3MeHeHre HanpsKeHHs Ha JIMHUU BO BpeMsl Habopa HoMepa

(mmudpa 5) mokazaHo Ha puc. 21.

6

TpyOka Ha pr61<a

anmapare PK KoHel,
CHSITA, P

Habopa

3aMKHYT

Puc. 21

[Iate nMmysibcoB ¢ aMIuaTynoil 60 B u murensHOCTHIO 60 MC MOSABISIOTCS B
MOMEHTBI pa3MbIKaHUSI UMITYJIbCHOTO KJIFOYA.

[IpunsiB  uMmmynbcsl  Habopa, KommyTanuoHHoe obOopyaoBanne ATC
ycTaHaBiuBaeT TpeOyemoe coeauHenue. Korna BbI3bIBaeMblii aOOHEHT CHUMAeET
TPYOKy, pasroBopHbie cxembl TA 000ux aOOHEHTOB COEAMHSIOTCS HA JIMHUU (TI0
IEPEMEHHOMY TOKY) MapajlieIbHO UM OOECIEUMBAIOT ABYXCTOPOHHEE IMPOXOXKICHUE

20



pPa3roBOPHBIX CUTHANIOB. OTMETHM, 4YTO BOMPOCHI, CBSI3aHHBIE C MPOXOXKICHUEM
curHaioB BHyTpu ATC u B coegunutTenbHbix JuHHUsIX Mexay ATC, B maHHOM

71a60paTOPHOM NPAKTUKYME HE pacCMaTpUBAIOTCA.

Memoouueckue ykazanus K 6blnoJHEHUIO 1a00pamopHoil padon vl

Yacrts 1
Cb6opka cxeMmbl Tene(OHHOIO ammapara MPOU3BOAMTCA HA HAOOPHOM II0JE
7ab0paTOpHOTO CTEHJAa B COOTBETCTBUU ¢ puc. 22. C MOMOIIBIO TMEpPEeMbIYEK,
BXOJSIIMX B KOMIUIEKT CTE€HJIa, IPOM3BOAUTCS HEOOXOAMMasi KOMMYTAlUsI KIEMM U
noaKIro4YeHre nmuraropa curianos ATC.
[lo okoHuanuu paboThl coOpaHHas cxema TA gomkHA OBITH MpeAbsBICHA
[PENOJABATEIIO Ul MMPOBEPKU U IIOCJIE YEro BO3MOXEH IEPEXO] K BBINOJIHEHUIO

BTOPO YacCTH TAaHHOU pabOTHI.

Yacrts 2
Bropas wacte gnabopaTopHOW pabOOTBI  MpEATojaracT HCCISIOBaHUC
dbyakuuonupoBanus TA B clieqyronmx pexumax:
® [Ipu NOJIOKEHHOH (“0T00i1”") u cHATOM (“paboTa’) MUKpOTENehOHHOM TpyOKe;
e B mpoliecce Habopa HOMepa;

® KadyeCTBEHHAas oIleHKa paboThl y3110B TA B pexkume “pazroBop’.

21
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Ilopsaook eévinonnenus emopoi yacmu 1a60pamopHoil padomul

1.1. Ha npubope umuTaTopa CTaHUHOHHBIX CHUTHAJIOB HAKMHUTE KHOIKY
“BBI30B” M C IOMOIIBIO ocHuIIorpada MpOKOHTPOIUPYHTE Ha KiemMmax 1 u 3
BBI3BIBHOM CUTHAJ. [Ipn 3TOM cxeMa BBI3BIBHOTO YCTPOMCTBA JIOJKHA F€HEPUPOBATH
3BYKOBOW CHTHAJI BBI30BA.

3apucyiiTe HabII01aeMbli CUTHAIT U 3aQUKCUPYUTE €r0 aMIUIUTYAY U 4acTOTY.

1.2. C mnomomplo ocuwuiorpaga NPOKOHTPOIMPYHUTE, ONpPENENUTe U
3auKcUpyiiTe HampsHKeHUs B cleAyrolmmx Toukax TA 118 pexuMoB, Korna
MUKpoTenepoHHass TpyOka jexutr Ha peruare TA (pexum “oTO0H™”) M KOrna OHa
CHSITa, UMUTUPYSI 3TH pexXUMbI niepeBojioM Tymbiepa PII (3) nubo B pexum “otdoin”
(3amkHyTBIe KOHTaKTHI 1-3 PII), mubo B pexum “padota ““ (3aMKHYTbIE KOHTAKTHI 1-2
PII):

® Ha BBIXOJIE BHIIIPSIMUTEIIBHOTO MocCTa (2) Ki1.4;

e HanpspkeHue nutanus NC HH na ki.11;

® HarnpspKEHUE Ha BhIxoje cxeMbl “oTooit” (7) HS nHa ki1.14;

o namnpsbkenue NSI Ha ympasmstomem Bxoae UK (6) ki.12-13;

e Hanpspkenue NSA nHa ynpasistomeM Bxoae PK (8) ki1.15-16;

e HamnpsbkeHue Ha Bxogax MK (6) u pasroBopHoii cxemsl (10) kit 38;

o Hamnpspkenue Ha Bxoje PK (8) xi. 20-21;

1.3. IIpokoHTpoIMpYHTE HAIUYME CUTHAJIA “OTBET CTAaHIMK B TelePoHEe
TpyOKM B TOJOXEHUM 3aMKHYTbIX KoHTakToB 1-2 PII. OH  pgomxeH
BOCIIPOU3BOAMUTHCS B TenepoHe TPyOKH YMCTHIM TOHOM yacToTod mopsanka 400 I,

0e3 npeOe3roB U XPHUIIOB.
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1.4. B nonoxenne PII 1-2 “paborta”, meprnoauuecku Ha)KUMasi Ha KJIaBHAType,
HaImpuMep, KIaBuiry ¢ udpoit “9”, ¢ moMorisio ocuuiorpada MpOKOHTPOIUPYHTE
U 3apuUCyiTe POpPMBI:

e curnanoB NSI Ha ynpasnstoniem Bxoae UK (6) k. 12-13;

e curnanoB NSA nHa ynpasmstomem Bxoae PK (8) kii. 15-16;

e curHaiioB Ha Bxoae PK xm. 20-21;

e cur”aiosB Ha Bxoje UK ki. 38.

1.5. IIpokoHTponupyiiTe W 3amuIINTe TMOKa3aHUs LudpoBoro tabdio Habopa
HoMmepa wumuraropa curHagoB ATC. Tam [nommkHBI OTOOpaxaThCcsi LUQPHI,
COOTBETCTBYIOIIME HAXKATHIM KJIABHUIIIAM U MO KOJMYECTBY COOTBETCTBYIOIIUX YUCITY
HA)KATUH KJIABHIII.

EMkocTh Tabs0 — 5 udp.

1.6. IloaxknrouWB K MMHUTATOPY CUTHAJIOB BTOpOM TA M YCTaHOBUB CBS3b
MEXIy HUMH, NPOBEPbTE HA CIyX KayecTBO pabOThl pPAa3rOBOPHOM CXEMBI.
Ocuumnorpad moakIOuMTEe K KiaemMMaMm 1-3 aOOHEHTCKOW JIWMHUM M, MEJICHHO
MPOU3HOCS Kakue-IuO0 3BYKM WM (pa3bl B MUKpO(DOH TpyOku, HaOmrOIaiTe MO
ocunsuiorpady Haiauuve B aOOHEHTCKOM JMHHM pa3roBOPHOro Toka. B mayzax —
pa3roBOPHBIN TOK JOJDKEH OTCYTCTBOBaTh. CpaBHUTH HalW4KMe MeCTHOTo 3¢ dekra B

o0ouXx amnmaparax.

1.7. IIpoBepuTh IE€UCTBHE PA3rOBOPHOTO KJIHOYA MYTEM HAXKATHUS KaKUX-JTHOO
KJIaBUIII JIeBOM Tactatypsl. [Ipu 3ToM B TenedoHe HE JOJDKHO pa3aBaThCs TPOMKHUX

HIETYKOB, HEMPUSTHO ACHUCTBYIOIIMNX HA CIYX.

Oob6opynoBanue paéoyero Mmecra
JlabopaTopHasi ycTaHOBKa, ociyiiorpad.

3amanue
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1. CobOpaTh cxemy 1ab0OpaTOPHON YCTAHOBKH.

2. lIponabmromats u 3apucoBarh ociuuiorpaMmsel DTMF-curaanos.

3. VYwmenspmas ypoBeHb DTMF-curnama, wu3MepuTh YyBCTBUTEIBHOCTH
IPUEMHUKA.

4. CnenaTh BEIBOJEL.
Conep:xxkanue u opopmiIeHHE 0TYETA

OT4eT OJKEH coepKaTh:

1. Temy, enb pabOTHI.

2. CxeMy 1a00OpaTOPHON YCTaHOBKH.

3. OcumiuiorpaMMbl CUTHAJIOB.

4. Pe3ynpTaThl BBIYUCIECHUN YyBCTBUTEIBHOCTH TPUEMHHKA.

5. BBIBOJIBL.
IHopsinok nmpoBeaeHusi padoThI

[Tocre cOoOpku cxembl J1aOOpaTOPHOW YCTAaHOBKM HEOOXOAMMO 3apHCOBATH
OCIIMJUIOTPAMMBI  OJHOM 4YaCTOThl BEPXHEW TPYIIBI M OAHOW 4YacCTOThl HWKHEU
rpynnel yactot. [locie »toro HeoOxomumo chopmupoBaTh cymmapubiii DTMF-
CUTHAJI U 3apUCOBaTh €ro ocuuwiorpammy. M3meHsis ypoBeHb CUTHaja, ONpPeAeIUTh
IIPENENIbHYIO YyBCTBUTEIBHOCTD IPUEMHHUKA, CJIETIATh BBIBOJIBI.
KoHTpoJibHBIE BOIIPOCHI

1. [IpeumytiecTBa TOHAIBLHOTO HAOOpPa HOMEpA NEPE UMITYIbCHBIM.

2. Kakue 4acToThl HCTIONB3YIOTCS JIsl TOHAIBHOTO Habopa.

3. TpeboBanusg k DTMF-curnanam B cetix aOOHEHTCKOTO JIOCTYTIA.

4. ITopssnok n3MepeHus MpeAEIbHON YyBCTBUTEIBHOCTH IPUEMHUKA.
NudopmanuoHHbIEe HCTOYHUKHU

1. A.H. bepnun. KommyTanus B cucreMax u cetsax cBszu. — M.: Dxo-Tpenns,
2006. — 344 c.
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JlabopaTtopnas paGora Ne2:
Pa3padoTka CTPYKTYPHBIX cXeM TeJieOHHBIX ceTeil ¢ KOMMYTaluel KaHAJI0B

Pa3HbIX YPOBHEH MepapXuu

Heab padoThl
1. U3yuuTh cienuann3upoBaHHBIN MPOTPaMMHBINA KOMILIEKC IO

aBTOMAaTHU3HPOBAaHHOMY MpoeKkTupoBanuto Tenedonusix cereit (CAPTC).

2. ByunTh criocoObl MPOEKTUPOBAHUS PA3ITUYHBIX CTPYKTYP MECTHBIX

tenedonnsix cererr (MTC).

3. OcBouTh crocoObl BBOJA UCXOAHBIX JAHHBIX HA MPOEKTUPOBAHUE PA3THYHBIX

ctpykryp MTC.
4. OcBOUTH MPOIEAYPHI BHIBOJA M aHAJIN3A TMOTYyYCHHBIX PE3YIhbTaTOB.

5. O3HaKOMUTHCS C IMPpOHCCCOM LECJICHAIIPABJICHHOI'O H3SMCHCHUS CTPYKTYPHBIX

[MapamMCTpoOB CCTHU MJIA JOCTHIKCHUA Tpe6yeMbe XAPAKTCPUCTHUK CCTH B IICJIOM.

Kpartkue Teopernueckue cBeeHUs
2.1. Cennckue tenedonnsie cetu (CTC).
B cBsa3u ¢ 00nbIION MPOTSHKEHHOCTBIO CENBCKUX CeTe M Mallol aDOHEHTCKOM
IUIOTHOCTBIO YKOHOMHUYECKH 11e71eco00pa3Ho KOHPUTYPALMIO ITUX CETel CTPOUTH 1O
JPEBOBUAHON (3BE31000pa3HON WM paguaibHO-y370BoM) cxeme. CTPyKTYpHBIMH
anemeHnTamu CTC saBnsitores nenTpanbhbie ctanuuu (L[C), y3nossie cranuuu (YC) u
okoHeunble ctaHiuu (OC). B 3aBucumoctu oT Hammuusi B cxeme CTC y3moBBIX
CTAaHLHM pa3n4aroT OAHOCTyIEeHYarble n AByxcrynenyarsie CTC.
Oo6s3arenpHbIM siBIsieTcs noakiaoueHue L[C k y3ny cnenunanbaoi cBsizu (YCC) u k
30HOBOMY Y31y cBsi3u (3YC) — crapoe Hazpanue — AMTC.
2.2. 'opoxackue tenedonusie cetu (I'TC).
B 3aBucMMOCTHM OT 4YMCIEHHOCTH aOOHEHTOB, 3aHHMAeMOMl TEPPUTOPUU U psla
Ipyrux (pakTopoB, B TOM YHUCIIE U TAKOTO, KaK HaJU4HUE paHEe MOCTPOCHHBIX Y3JI0B U

KaHaJOB, CYLIECTBYIOT CIEAYIOIIME BapUaHThI noctpoeHus cxem ['TC:

35



- He parionupoBansbie [ ' TC;

- pailoHupoBaHHbIe 03 y371000pa30BaHus;

- palfoHUpOBaHHBIE C y31aMH Bxojsumx coodmenuii (YBC);

- paitonupoBanue ¢ YBC u YUC (y31bl UCXOIAIIUX COOOLIECHHUI);

- CTPYKTYphI Ha 0a3e onopHo-TpaH3UTHBIX TejaehoHHbIX cTanui (OIITC).
PaiionupoBanue I'TC npumensiercst npu yucie aboHeHTOB mpeBbimaromem 10 — 20
ThICSI'Y a00OHEHTOB. KOHKpEeTHblE 3HAuYE€HHs HE YCTAaHABIIMBAIOTCS, IOCKOJIbKY
ONpENEISIIONMM JJId  Tepexoja K Oojiee CIOKHOM CTPYKType SIBISIETCS HE
YHCIIEHHOCTh A0OHEHTOB, a AIKOHOMHYECKas IIeJIeCOO0Pa3HOCTh TOW WM WHOU
CTPYKTYDBL.

OO1ee npaBuiIo 7S JIOOBIX CETEN 3aKII0YaeTCs B CIEAYIOMEM: YeM OOJIbIlIE TOUEK
noctyna (T[]) B mectHolt Tenedonnoit cetu (MTC), Tem MeHbIIE CTOMMOCTh CETH
aOOHEHTCKOTro JAOCTYIa WIH, B JAHHOM CIy4yae, CyMMapHasi CTOMMOCTb a0OHEHTCKHUX
auHui. Toukamu Joctyna MOryT ObITh y3ibl KommyTtanuu (YK), aBromatnueckue
tenedonnsie craniuu (ATC), yupexnenuecko-npousBoacTBeHHble ATC (YIIATC),
OIITC, mynpTucepBUCHbIE abOHEeHTCKHE KoHIeHTpaTopbl (MAK), MecTHbIE Y3IIbI
ce3u  (MYC), BbiHOCHBIE aOoHeHTckue wmoayiu (BAM), KoHUEHTpaTophl,
MYJIBTUILIEKCOPHI U T.I. OAHAKO MPU 3TOM BO3pPACTAET CTOMMOCTb MEXY3JIOBOM CETH
cBsa3u (MCC), T.e. TOM ceTH, KOTOpasi JOJDKHA COSIUHUTH MEXTy coOoit Bce T/ m
oOecrieunTh 00OMeH kak BHyTpeHHero Tpaduka B MCC, Tak u BHEIIHEro Tpaduka B
COMNpPSKEHHBIE CeTH (MEXAYTOpOJHBbIE U MEXAYHapOoJHbIe TeNe(OHHBIE CETH,
Internet, coToBBIE CE€TH MOOMIILHOM CBS3M U Jp.), @ TAKXKE B y3€] CHEUATbHONU CBS3U
(YCCO).

Cxema He paitonupoBanHor I'TC, coctosimeit u3 omnoii ATC (MYC mno HOBOIt
tepmunoisiorun), YCC, AMTC (3YC no HOBOI TEpPMUHOIOTUH) U TPYIIIBI A00OHEHTOB
(A).

B Takoii ctpykrype croumoctb MCC muHuManbHa. PaKTHUECKHM OHA BKIIFOYAET
Tonbko croumoctb oaHoM ATC wu gByx coemunutenbHbix JuHui (CJI),
coenunsronmx 3ty ATC ¢ 3YC u YCC. Ilpu yBenwuenun umciia abOHEHTOB,

KOTOpOE€, KaK TMpaBUJIO, COMPOBOXKIAETCA M YyBEJIMYEHHUEM OOCITY>KHBaeMOU
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TeppuTOopuu (@, CleAOBaTEIbHO, U POCTOM JIMHBI aOOHEHTCKUX JMHUI), o0Ias
ctoumocTh I'TC HauHET pe3ko Bo3pacTaTh 3a CUET CTOMMOCTU CETH a0OHEHTCKOIO
nocryna (CAJl). Bo3MoOXHO, 4TO MNpPeaOTBPaTUTh ITOT POCT IMOMOMKET IEPEBOJ
ctpykTypbl ['TC u3 He paliloHUPOBAaHHOM B pailOHUPOBAHHYIO, T.€. BBECTH /ISl HOBBIX
a0OHEHTOB HeCcKOJIbKO HOBBIX ATC.

[Touck Oananca mexnay croumoctsmMu CAJl 1 MCC, MUHUMH3UPYIOIIETO OOIIYIO
croumoctb ['TC (B mepByro ouepear 3To BbIOOp omtumaibHoro umcia ATC)
SBJISIETCS CJIOKHOM M 4acTO KOMOMHATOpHOM 3amaueid. IloaTomy KpaliHe BaKHO,
yTOOBl B apceHajie MPOECKTUPOBIIMKOB OBUIM TaKHE€ HWHCTPYMEHTBI OBICTPOTrO
IpocyéTa CTOMMOCTH  Pa3IUYHBIX  BAPUAHTOB, Kak  AaBTOMATHU3UPOBAHHOE
IIPOEKTUPOBAHHUE.

Ha puc. 4 npeacrasneHa cxema pailoHnpoBaHHoOM 0e3 y3inoo0pazoBanus ['TC u3 tpéx
ATC. [lonobHble cXxeMbl IPUMEHSIOTCS MPU S5-M 3HAYHOM CUCTEME HyMepaluH, T.e.
10 80-u TeIcsiY a0OHEHTOB, a B MEPCIEKTUBHOMN cucteMe Hymepauuu — A0 90 Thicsy.
Kak npaBuio, ATC B paiionupoBanHoil ['TC cBsi3bIBatoTCS Mexay co0oil 1o
MPUHLNITY KaXAasi ¢ KaKIOM.

[Ipy nanbHeilIeM yBeIMYEHUM 4Yucia a0OHEHTOB, CBA3AaHHOE C MEPEXOJOM K 6-H
3HauHOM cucteMe Hymeparuu (800- wim 900 Thicsy aOOHEHTOB COOTBETCTBEHHO),
YUCJIO  MEXKCTAHIIMOHHBIX  WMH(DOPMAIMOHHBIX  TOTOKOB  (TIOTOKH  MEXKIY
Teae(OHHBIMH pailoOHaAMHM) HAYMHAET PE3KO BO3pacTaTh, T.K. OHO HaXOAUTCS B
KBaJIpaTU4HOM 3aBUcUMOCTH OT unciia ATC.

OOt NpuUHIMI KaHAIO00pa30BaHUS «OOBEIUHEHUE TMOTOKOB BCErja AKOHOMUT
KaHaJIbl IPU OJIMHAKOBOW BEPOATHOCTH MOTEPH» MPUBENT K HEOOXOIUMOCTH CO3/IaHUS
nByX ypoBHeBo# cTpykTypbl ['TC. B aTOM cityuae, HECKOJIBKO Tene(OHHBIX palilOHOB
(neckonbko ATC) 00bEIUHSIIOTCS TO TEPPUTOPUAIBHOMY MPUHIIMIYY B Y3JIOBBIE
aitonnl (YP). B xaxnaom YP co3marorcst cienmanbhbie y3ibl ooMeHa mexay YP. Jlns
['TC ¢ 6-u 3nauynHoif Hymepanueit (10 800 ThicSIY aOOHEHTOB) — TO Y3JIbI BXOSIITUX
coobmenuii (YBC), a nst 'TC ¢ 7-u 3HauHOl Hymepanuen (10 8 MiiH. aDOHEHTOB) —

ent€ u y37b1 ucxoasmux cooomennit (YUC).
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CoBpemennbie 3ekTpoHHble ATC MO3BOMNSIOT pPEaanu30BBIBATH B OJHOM H3JEIHH,
kpome ¢ynkiuii cooctBeHHo ATC, taxxke u ¢ynkiuu y3noB YBC u YUC. Takum
obpazoMm, ctpykrypa ['TC ¢ y3moBbIMU pailoHaMH TIPENICTABIACTCS TENEpb TPYMIOn
OIITC (o omnoMy B kaxaoMm YP), k koTopsiM noacoeaunsitorcsi octaibubie ATC
win gapyrue Touku jgoctyna (T[), takme xak VYIIATC, KOHUEHTpaTOpHI,
MYJIBTUILIEKCOPBI UJIM BEHIHOCHBbIE A00OHEHTCKUE MOTYIIH.

CymectBennoe BinusiHue Ha cTpykTypy ['TC u CTC oka3zano orpaHnyeHre Ha YU CIIO0
TPAH3UTHBIX Y3JIOB B HallMOHAIbHOU cet P®, paBHoe 10-u. IIpu AByXypOoBHEBOI
CTpyKType MexayropongHoid cetu (MrC) MexayropoiHble Y3ibl CBSI3U IEPBOIO
ypoBH (MrYCl) coeaunsitorcs Mexay coOOOW MO MPUHLMUITY KaKIbIM C KaKIbIM, a
y31161 BTOporo ypoBHs (MrYC2) coenuHstoTcst Kak MUHUMYM ¢ 2-9 MrYC.

Takum o0pa3oM, MaKCHMaJIbHOE YHUCJIO TpaH3UTOB uepe3 MrC paBHO 4YeThIpEM:
MryC2 — MrYCIl — MrYC1l — MrYC2. Jlanee, ¢ Kaxa0i cTOpoHbl BeIXoJ K MrC
JIOJDKEH TPOU3BOJIUTHCS W3 30HOBBIX ceTell uepe3 30HOBbIE y3ibl cBsizu (3YC).
CnenoBatenbHo, Ha 0oat0 MecTHBIX ceTerl (I'TC umu CTC) ocraércs TOABKO Mo 2
tpan3uTa. s I'TC ato OIITC u T, a ang CTC sto uenrpanbhas cradmus (LIC) u
okoHeyHass crtaniuus (OC), a Bcd MakcuUMaibHas IEMOYKA TPAH3UTOB MOXKET
BBITJIANIETh, Hampumep, cienytommum odpazom: TJ[ — OIITC — 3YC — MryC2 —
MryCl —MrYCl -MryC2 -3YC - 1IC - OC.

Kak Bunum, tpeboBanue «He Oojbiie 10-u TpaH3UTOBY» UCKIIOUUIIO U3 CTPYKTYPHI
CTC Ttakoii anement kak ysnoBas ctanius (YC), a crpykrypa kpynHbeix [TC,
COCTOSIIIINX U3 HECKOJIbKUX Y3JIOBBIX PalOHOB, MPEICTABISAETCA KaK 3B€3/1000pa3HbIC
cxeMbl B Kaxa0M YP ¢ nogkmtouenneM Beex T/ atoro YP Tonwsko k cBoemy OIITC.
[Tpu sTom Bce OIITC cBsA3BIBAIOTCS MEXKIY COOO0M MO MPUHIIUITY «KaXAas ¢ KaKI0»
1, kpome Toro, Bce OIITC noimkubl nMeTh HenocpeacTBeHHsie cBa3u ¢ 3YC u YCC.
Ha puc. 5 mpencraBnena cxema coBpemenHot ['TC u3 3-x YP. TenedonubiM
ueHtpoM B KaxaoMm YP sBaserca OIITC, k kOoTOpoMy MOJKIIOYAETCS HECKOJbKO
ATC. Heob6xoauMo OMHUTB, YTO TpescTaBiieHHbIe Ha cxeMe ATC sSBIAIOTCS JUIIHL
OJIHUM W3 BapUaHTOB peaju3alliyd TOYEK JOCTyNa, MNEPEUYeHb KOTOPBIX IMPHUBEAEH

BBIIIIC.
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3. OcHoBHBIE 337a4u TPOEKTUPOBaHKE MeCTHBIX TeJedoHHbIX ceTeit (CTC).

3.1. O6mme mpunuumnsl npoektupoBanus CTC.

Crpykrypa mnpoektupyemoit CTC npomkHa OBITh MaKCHUMalIbHO NpHOJIMKEHA K
CTPYKTYpE aAMUHUCTPATUBHBIX paiioHOB. [Ipu 3TOM HEeHTpasibHasl CTaHUMUS JTOJDKHA
pacronaraTeCd B PalOHHOM ILIEHTPE, a PACIOJIOKEHUE Y3JIOBBIX M OKOHEYHBIX
CTaHIUH M CTPYKTypa MEXKCTAHIIMOHHBIX CBsi3el BBIOMPAIOTCS B 3aBUCMMOCTH OT
YUCJIEHHOCTH a0OHEHTOB B IOCENKAX, PACCTOSHUM MEXAY IMOCEIKaMH M MHOTHX
npyrux (aktopoB. Yuciao kaHaloB B MydyKaX COEJAMHUTENBHBIX JIMHUH H
OBICTPOJICHCTBHE y3J10B KOMMYTALIMK ONPENEISAIOTCS KaK OOBIYHO B 3aBUCHMOCTU OT
BEJIMYMHBI HArPY3KHU U JOMYCTUMOU BEPOSATHOCTH MOTEPD.

3.2. O6mue npuHIuns npoextupoanus ' TC.

B o6mem ciydae npoektupoBanue ['TC BKIItOYaeT ciieyronue 3aa4u:

o Omnpenenenue NOTpeOHOCTH B AOOHEHTCKOW €MKOCTH.

o Bbibop uwncna, €MKOCTM M TpaHMI] TelePOHHBIX pAOHOB Ha CETH,
MecTononoxeHus u tuna odopynoBanuss ATC, pacnpenenenuss aDOHEHTCKUX JITUHUN
Mexny ATC. Pemenne 5Tux 3amad  OObEIAMHSIOT OOIMIMM TEPMUHOM —
palilOHUPOBAHMUE.

° Ornpenenenue knacca NPOEKTUPYEMOM CETH B 3aBUCUMOCTH OT eMKocTH ['TC u
XapaKTEPUCTUK ropoja (HepallOHMpPOBAaHHbIE, palOHHpPOBAaHHbIE 0€3  Y3JOB,
palionupoBannble ¢ YBC, paiionnpoBannbsie ¢ YUC u YBC, palioHUpOBaHHBIE C
OIITC).

o Boe16op umcia, eMKOCTH U TPaHMI[ Y3JIOBBIX Tele(OHHBIX palOHOB Ha CETHU
(mms cereit ¢ YBC, ¢ YUC u YBC umu c OIITC); ompeneneHue dYucna,
MECTOMOJIOKEHUSI W THUMa OO0O0pYIOBaHHMS KOMMYTAIMOHHBIX Y3JI0B B KaXJIOM
y3JI0BOM paitoHe; pacnpeneneane ATC Mexay y3loBeIMU paiioHaMu. Perenne 3tux
3a/1a4 OOBEANHSIOT OJJHIM TEPMHUHOM — Y3JI000pa30BaHuUe.

o Pa3paboTka BapuaHTOB OpraHU3aIlii MEXCTAHIIMOHHBIX CBSI3€H, BHIOOP THUTIA
COEIMHUTEIbHBIX JTUHUN U CUCTEMbI CUTHAIU3ALIUU.

o Pacuet nocrynatomieir Ha ATC tenedoHHON HArpy3KU.
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o Pacnpenenenre TOTOKOB TelNe(pOHHOW HArpy3ku 1O  HalpaBJICHUSIM

MC)I(CTaHHHOHHOﬁ CBiA3M W PaCUYCT 4YHCiIa COCIAUHHUTCIIbHBIX JUHUA B JTHX

HaIpaBJICHUSIX.
o Pacuet TeXHUKO-?KOHOMUYECKHUX MMOKA3aTEIICH.
o OdopmiieHre TEXHUYECKON TOKYMEHTAIIUH.

Pemenne Bcex TEpeUMCIEHHBIX BBINE 3a7a4 B OOMIEM CiIydae SBJISETCS
B3aMMOCBSI3aHHBIM.

OcoOeHHO cuiIbHAs B3aWMOCBSI3b  CYIIECTBYET MEXKIY PpCIICHUAMH  3a7ad
palloOHMpOBaHMUS W OMNpEACNCHUS Kilacca MPOSKTUPYEMOH CeTH, a TakKe MEXITY
pelieHrueM 3a1ad  y3jJ000pa3oBaHus U pa3pabOTKON BapHaHTOB OpraHU3AIMH
CTPYKTYPBI MEKCTAHITMOHHBIX CBSI3EH.

[ToaTOMy 5TH 337241 JOJKHBI PEIIATHCS UTEPAIMOHHBIM METOJIOM JI0 TeX MOp, MOoKa
He Oy/IeT MoJTyueHO pelIeHre, Y0BIETBOPSIONIEe MPOSKTUPOBIIUKA.

KadecTBeHHOE pelIeHHE 10 KaXJAOMy €3 TIEPEUYHUCICHHBIX BOIMPOCOB JOJIKHO
COMPOBOXKJIATHCSI pacueTaMu, KOTOpbIe TPeOYIOT ydeTa O0JbIIoro uucia (pakTopos,
YTO BO3MOKHO TOJBKO TIPH HCIIOJIH30BAHUHM ABTOMATH3WPOBAHHBIX METOOB
MIPOCKTUPOBAHUSI OTICIBHBIX MPOIETYD.

B macrosimieit mabopaTopHoil paboTe paccMaTpuBarOTCS aITOPUTMBI, HEOOXOAUMbBIC
JUIS aBTOMAaTH3MPOBAHHOTO pEIIEHUs 3aJad pacdyeTra MOCTymHaromiei TenedoHHoM
HArpy3KH, pacrpeiesieHrus MOTOKOB HAarpy3Kd IO HAMpaBlICHUSM MEKCTaHIIMOHHOM
CBSI3H, OTPEICIICHHS THMAa W YHCIIa COSAMHUTEIBHBIX JIMHUA I (PUKCHPOBAHHBIX
BapUAHTOB PAaWOHUPOBAHMS, Y3JI000pa30BaHUS W OpPraHU3AlUA MEKCTAaHITMOHHOU

CBi3H.

4. Onucanre NpoOrpaMMHOIO KOMIUIEKCA aBTOMATH3UPOBAHHOTO IPOEKTUPOBAHUS
CAPTC.

Cucrema aBromatuzauuu pacuétoB Teneonnbix cereil ['TC u CTC noctpoeHa c
OPUMEHEHHUEM JIPYKECTBEHHOIO JAMajora, HMCIHOJb3yeT HarisAHbId rpauueckuit

uHTEepdeic, BKIOYAaeT OOJIBIIOE KOJIMYECTBO HOPMATHUBHBIX M CTAaTUCTHYECKUX
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CBEJICHUH W JOCTATOYHO TPOCTa JUIsl MCIOJB30BaHHWS B oOpa3oBaTenbHOU cdepe.
PaboTa ¢ mporpaMmMoii BKIIOYaeT CIACAYIOIINE TAIbI:

a) Coznmanue CTpyKTypHOM cxembl certd. llocme 3amycka  mporpammbl
(ucomHUTENBHBIA (ain “net”) Ha dKpaHE MOHUTOpPA MOABISIETCS pabodee TMoJe
cuctemsl ipoektupoBanusd (PII), ciieBa oT KoTOpOro pacnosiaraeTcsi OKHO ¢ HA0OpOM
MUKTOIPaMM, HEOOXOIUMBIX ISl TOCTPOCHUS Tele(OHHOM CEeTH BBIOPAHHOIO THIIA.
Breibop cetu mnpousBomutTcs u3 rinaBHoro Menwoo: [IPOEKT>JAHHBIE I1O
CETN>TUII CETH.

ITepenoc mukTorpammsl B PII mpou3BOAMTCS C MOMOIIBIO MBI (KJIUK JIEBOH
KJIaBHILIEH Ha BBIOpAaHHOW NHMKTOrpaMMme, IepeHoc Oenoro ksaapartuka B P,
3aroJHeHUe TabJIMIIbI TApaMEeTPOB U MOBTOPHBIN KKK JieBoi kiasuiieit). CAPTC ne
KOHTPOJIMPYET KOJMYECTBO BBOJMMBIX MMAPAMETPOB U UX KOHKPETHBIE 3HAYCHUS, YTO
MO3BOJISIET MPOCKTUPOBIIKUKY BBOJAUTH TOJBKO HEOOXOIUMBIN /I JAHHOTO MPOEKTa
MHUHUMYM NIapaMeTPOB.

Jnsg opraHu3anuu IMy4yka COCIUHUTEIbHBIX JIMHUM MEXAY paHee BBEIEHHBIMU
y3JaMud HEOOXOJMMBbI CJEAYIOUE JCHCTBUSA: KJIMK JICBOW KIIABHUIIEH MBIIIM Ha
ctpenke «IloTok», 3aremM mociaenoBaTENbHBIE KIWKW JIEBOW KIABUIIEW Ha ABYX
coequuseMbix y3inax. Ha PII mosBurcs kpacHas coenunurtenbHas auHus. [locre
KJIMKAa TIpaBOM KIIABUILIEW HAa KPAaCHOM JIMHUM OHA 3aMEHSETCS CHUHEHU
ONHOHANPABJIEHHOM  JnuHWEW. [ng  opraHm3anmm  OYyIUIEKCHBIX — ITYYKOB
COCIMHUTETBHBIX JTUHUN HEOOXOAUMO MOBTOPUTH MPOIIEAYP OpTraHU3AIMH IMy4Ka B
0OpaTHOM HAIpaBJICHUU.

CAPTC nns opranu3auuy OOJbIIeH HArJISJIHOCTH CXEMbl, OCOOEHHO Tmpu €€
HapallMBaHUM, MO3BOJIAET JIETKO MEpEMENIaTh paHee BBEAEHHBbIE y3ibl. [Ipu sTom
YCTAaHOBJICHHBIE MEK]Yy Y3JIaMU COEAUHEHUs COXpaHsAroTCA. I nmepeMenieHus ys3ia
BBINOJIHSIFOTCSL  CIEAYIOIIWE JEWUCTBUS: KJIMK JIEBOM KIJABUILEHM MBIIIM Ha
nepeMenaeMoM y3ie, MepeHoc Oenoro KBaapaThka Ha HOBOE MECTO, MOBTOPHBIN
KJIMK JIEBOM KJIABUIIECH.

Jlst BBOJIa HOBBIX TAapaMeTPOB OOBEKTOB CXEMbI (y3JI0B WM IyYKOB JIMHHI), HX

HN3MCHCHHUA WM KOHTPOJIA HCO6XOJII/IMO KIIMKHYTb Ha 3J3TOM 00BEKTE HpaBOﬁ
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knaBuiie mbimy, Bbi3BaTh OKHO [TAPAMETPHI u npowusBectu HeoOxoaumbie
neiictBus. Ilpu HeoOXOoaUMOCTH MOXXHO yIadUTh paHee BBEAEHHBIE OOBEKTHI.
Ormernm, uto CAPTC He ynanser Te NOy4YyKd JUHUN, KOTOPBIE CUHUTAIOTCS
obsi3arensHbiMU. Hanpumep, muann ot ATC x 3YC nmn xk YCC.

0) HopmartuBabie nanHbie. CAPTC coxmepkutr Bce HEOOXOAuUMBIE MJid pacuéTa
HOPMATUBHBIE W CTAaTUCTUYECKUE HOaHHbIE. JIOCTym K STUM CBEACHUSM MOXHO
nony4yuts, BeI3BaB JIAHHDBIE n3 rimaBHOTO MEH10.

B) Pacuér Tenedonnoit cetu. [locie mocTpoeHus: cXeMbl CETH M BBOJY JAHHBIX IO
cocTaBy abOHEHTOB MOXHO Tlepeiitn k pacuéry cetu. Knonka PACUET B rinaBHOM
MEHIO OTKPBIBAET AOCTYH K YETHIPEM MOCIEI0BATENbHBIM TallaM pacu€ra CeTu:

- pacuér aDOHEHTCKUX Harpy3o0K;

- pacuér pacrpeneneHus Harpys3oxk;

- pacuér uncaa coeAMHUTENbHBIX JuHuM (CJI);

- pacu€T uncna myykoB nu@posbix TpakToB (I1L[T).

[Tox IILT B manHOoM ciydae noHumaercs yuciio TpaktoB MKM-30. Hanpumep, nis
50-u coenuuuTenbHBIX JUHUN oTpedyerca 2 UKM-tpakra.

Cucrema CAPTC mno3BosisieT mnpu  HEOOXOJMMOCTH  MPOU3BECTH  PACUET
MPOTHO3UPYEMOU TeaeOHHOM HArPy3KHU.

r) Paccmorpenne pesynabTaToB pacuéra. JlocTym K pe3ynbrataM  pacyéra
oTkpbiBaeTcs kaonkoit OTUETEI B riaBHOM MEHIO.

Buumanne! B Bepcuu CAPTC-v1.1 He peanu3oBaHbl CIEIYIOMINE ONIINU:

- He YycraHaBnmuBatroTcsa coenuHeHuss Mexay ATC u YBC (y3mel  BXogsmmx
cooO1eHuit), n3-3a yero paionupoBanubie [ TC ¢ YBC He otoOpaxkatorcs;

- He peaqu3oBaH pacu€T aOOHEHTCKMX HAarpy30K IO CTaTUCTUYECKUM JIaHHBIM
(trompko mo BHTII);

- HE IIPOU3BOAMTCS PACUET MEKCTAHIIMOHHON HArpy3kH MPONOPLUHUOHAIBHO EMKOCTH
CTaHIIUY;

- pacuér yucna IIT (mydykoB nudpOBBIX TPAKTOB) BBIMOIHSAETCS, HO (PUKCUPYETCS
He B Marpuiie [T, a Tosbko B mapameTpax myuka;

- HC p€ajin30BaHa OIIIMA «KapTa».
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O6opynoBanue pabodero Mmecra

NutepakTruBHBIN yueOHO-1a00paTOpHbIN Kinacc (aya. 221).

[Iporpammuoe ob6ecnieuenne CAPTC-v1.1
3aganue
1. 3amyctuth nporpamMmmubiii komiuiekc CAPTC u BbI3BaTh HA MOHUTOp pabouee
niosie (PIT) cucremsr.
2. CoOpate onnoctrynenuatryto CTC B coorBeTcTBUM C puc. 1. YCTaHOBUTH
MapaMeTpbl CTAaHLIHUM M PEKHUMBI pacu€ra Mo MPOUEAype, ONMHUCAHHON B pazneine 4.
Karteropuu abOHEHTOB U UX YMCICHHOCTH YCTAaHOBUTH MPOU3BONIBHO. Llenb TaHHOTO
nyHKTa - ocBouTh padory c¢ cucremoid CAPTC. 3apukcupoBaTh NOJyYEHHBIE B
pe3ynbTaTe pacuéTa MaTPUIIbl HATPY30K U YUCeN coeqUHUTENbHBIX JuHuid (CJI).
3. [loBropurts 1. 5.2 miis neyxcrynenyaroit CTC (cM. puc. 2).
4. CoOpatp cxemy He paiionupoBanHoi I'TC B coorBeTcTBUU C puc. 3. [Ipoussectu
pacy€Thl U 3aPUKCUPOBATH MOJTYYCHHBIE PE3YJIbTATHI.
5. HoGaBute B cxemy no m. 5.4 ase ATC nns mpeoOpa3oBaHus €€ B CXEMy
paionupoBanHor I'TC (cm. puc. 4). [IpousBectu pacu€Tel U 3aPUKCUPOBATH
MOJTyYEHHbIE PE3YIIbTATHI.
6. KoHTpoabsHOE 3a71aHKE.
Co6patb cxemy I'TC u3 3-X y370BBIX PailOHOB B COOTBETCTBUU C pHUC. 5. OOparute
BHumanue. B Bepcun CAPTC v1.1 HeT BO3MOXHOCTH cOOMpaTh 3BE37000pa3HbIC
cxempl THna «OIITC — wmuHoro ATCy», T.k. kxaxmas ATC aBTomMaTuyecku
noakitouaercs emé u k 3YC. Oxnako, ganHas Bepcusi CAPTC no3BosisieT coOupath
3Be31000pazubie cxembl THIA «ATC — mHOTO YIIATC». C yu€TOM 3TOTO 3aMEUaHUs
cxemy puc. 5 Heobxoaumo cobupats ¢ 3amenoi OIITC na ATC, a ATC na YIIATC.
Yucna adonentoB st ATC YP5 ycranoBuTh B cooTBeTcTBUU ¢ Tadd. 1, a st ATC
VP2 — ¢ T1abn. 2. Yucna aboumentoB it ATC VYP7 u uyuncina abOHEHTOB,
NoAKII0YaeMbIx  HemocpeactBeHHO kK Tpém  OIITC, BweIOpaTh MPOM3BOJIBHO.
[TpousBecTy pacy€Thl U 3a(PUKCUPOBATH MOJYUCHHBIE PE3YJIHTATHI.
[Ipu Hymepanuu cTaHiuil npuaepxuBarbes cienytomero npaswia: OIITC nonyyaer

OIHO3Ha4YHBI1 HOMep cBoero YP, a ATC nomydaroT AByX3HAa4yHbIE HOMEpPA, B
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KOTOpBIX TiepBast mudpa coorBeTcTByeTr Homepy YP. Hamnpumep, B VYP7

ycranaBiuBatoTcst OIITC7 u psg ATC (ATC72, ATC74, ATC76 u T.1.).

Tabmuma 1.

Uucna aboreHToB (B ThIC.) 1o kKareropusim Juist ATC 5-ro y3noBoro paiioHa.
No 1-1 ATC 2-1 ATC 3-1 ATC 4-9 ATC
Bap |[HX |KB |T® |HX |KB |[T® |HX |KB |[T® |HX |KB |T®
1 5 2 2 3 3 2 5 4 ! 4 4 3
2 3 4 ! 9) 2 2 3 3 2 9) 4 !
3 2 4 3 3 4 1 9) 2 2 3 3 2
4 1 6 A 2 4 3 3 4 ! 5 2 2
5 4 5 2 1 6 1 2 4 3 3 4 !
6 3 4 2 4 5 2 1 6 ! 2 4 3
7 2 3 3 3 4 2 4 5 2 1 6 !
8 4 4 3 2 3 3 3 4 2 4 9) 2
9 5 4 ! 4 4 3 2 3 3 3 4 2
10 |3 3 2 9) 4 1 4 4 3 2 3 3

Tabnuua 2.

Uwucna aboreHToB (B ThIC.) 1o kareropusim Juist ATC 2-ro y3moBoro paiioHa.

Conep:xanue u opopmiieHne oTyeTa

No 1-1a ATC 2-9 ATC

Bap HX KB TD HX KB TD
1 2 2 2 3 5 2
2 4 4 i 5 3 2
3 4 4 3 3 5 A
4 3 6 i 2 5 3
5 5 5 2 1 4 A
6 5 4 2 4 3 2
7 4 3 3 3 5 2
8 5 4 3 2 4 3
9 2 4 i 4 5 3
10 4 3 2 5 3 A

[IpencraButh Bce cxembl cripoektrpoBaHHbIX ATC u I'TC ¢ ykazanuem HOMEpPOB

ATC, PaCCUUTAHHBIX HArpy30K M YMCCJI KaHAJIOB B KaKAOM ITYYKC COCAMHUTCIbHBIX

JIMHUU.
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KonTpoabHbIe BONPOCHI
1. OnummTe CTpyKTYyphl oAHOCTYneH4YaTor u AByxcrynenyaron CTC.
2. Onumute CTpyKTYpy He parioHnupoBanHou ['TC.
3. Onumute cTpyKTypy paitorupoBanHoit [ TC 6e3 y3:1m000pa3oBaHms.
4. Onumure cTpykTypy paionuposanHoii ['TC ¢ y3noobpazoBaHuem.
5. Onumute ctpykrypy I'TC ¢ y3noobpazosanuem Ha 6aze OIITC.
6. Kak cBs3aHbl Mex Ay cO00# YMCIEHHOCTh a00OHEHTOB U cTpykTypa ['TC?
7. Kakas pa3HMDA MEXKIy aABTOMATUYECKMM W ABTOMATHU3UPOBAHHBIM
POEKTUPOBAHU?
8. Kakue mnapaMeTrpbl TOPOJICKOM CETHM MCIHOJb30BAINCh B KAYECTBE HCXOJHBIX
JaHHBIX 1714 npoektupoBanus ['TC?
9. Kakue HoOpMaTHBHBIE TPEOOBAHUS UCIIOIB30BAMCH B KAUECTBE UCXOIHBIX JaHHBIX
115t ipoektupoBanus I 'TC?
10. Kakue xapakrepuctuku ['TC Obuim  moiiydeHbl B pe3ysbTaTe

aBTOMATU3UPOBAHHOT'O MPOECKTUPOBAHUSA?

NupopmanuoHHbIE HCTOYHUKHU
1. JIabynpko O.C., Muxamuu U.C., Manun A.A., lllapsimmosa T.H. Cucremsr
KOMMYTAIIMX Ha CTAIIMOHAPHBIX M TIOJIBHKHBIX CETAX CBS3H. YUeOHOE rmocodue. —

Pocros-na-/lony, CKO® MTVYCH, 2009.
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JlabopaTopHas paGora Ne3
Cucrembl Hymepauuu Ha ECD P®
Heab padoThI

[IpuBuTHE HABBIKOB MNPHUCBOCHUS IUIaHA HyMEpalluu, HEOOXOTUMBIX IS
MIPOEKTUPOBAHMS CETEN CBS3H.

Kparkue Teoperndeckue cBeieHUs

[1nan Hymepauuu onpeaenser GopMar U CTpYKTypy HOMEpa, KOTOPbIN JOJIKEH
HaOpaTh BbBI3BIBAIONINI A0OHEHT /Jii YCTAHOBIEHUA TPeOYEeMOro COEIUHEHHS.
JecsTuunbie UQPBHI, ONpeaesieMble INIAHOM HyMepaluu, OOBIYHO CETMEHTHPOBAHBI
B TPYMIIbI, KOTOPBIE MO3BOJISIOT BBIACISATh HH(POPMALIMIO, OTHOCAILYIOCS K CTpaHe, K
CETH U K TepMHHaITy aboHeHTa, onieparopa Y ATC unu [HOB.

[1nan Hymepanuu He BKIIIOYAET B c€0s1 MPEPUKCHI U IPYTYIO JOTOJHUTEIBHYIO
uHpOpMaIln0, HEOOXOAMMYIO JMJiIsi YCTaHOBJIEHUA coenuHeHus. [Ipepukcel u
JIOTIOJIHUTEIbHAST HHPOPMAIIHS ONIPEAEIAIOTCs paBmiiaMu Habopa HoMepa. [Ipeduxc
B OOILEM Clyyae COCTOUT M3 OAHOW mim Oonee uudp. OH ompenensieT CTPyKTypy
HaOMpaeMoil Jjajiee COBOKYITHOCTH LU(P ¥ CUMBOJIOB.

[TpuHATO BBIAEHATH NPEPUKCH MEXKAYTOPOJTHON U MEXKAYHAPOIHOM CBsA3U. B
poccuiickoii THOII moka B kauecTBe TUX MPEPUKCOB UCTIOIB3YIOTCS Iudpa «8» u
KoMOuHaIus «8-10» cOOTBETCTBEHHO, MPehUKC I CIIYKObI JOCTyIa K DKCTPEHHBIM
BbI30BaM — «0» (B EBpomie «0», «00», «1» cooTBercTBeHHO). [lman Hymeparuu st
MEXIyHapOoaHOW TenepoHHOU ceTu u3nokeH B pekomenmauusx [TU-T cepum E.
Ocnonas unpopmanus 1 THOIT conepxkurcs B pekomennauuu E.164.

[Inan HymMepauuu B TEIEKOMMYHUKAI[MOHHBIX CETSIX M YACTOTHBIA CHEKTP B
panroCBsA3U UMEIOT psJ cXoXkux 4epT. U To, u Apyroe npencrapisieT coO0i npumep
NPUMEHEHUsI OTPaHUYEHHBIX pecypcoB. Ilociae Toro kak 3T pecypchl HCUEpHaHbl,
HEO0OXO0MMO OCBaBaTh HOBBIEC IMAIa30HbI (HyMepally U CIIEKTpa COOTBETCTBEHHO).

HeiicTByromuii niian Hymepauuu ECD PO

[Inan nymepanuu, ucnojibdyeMbli B oteuectBeHHOM T¢OII, onpenensiercs
PAAOM PYKOBOIAIIMX JOKYMEHTOB, NPHUHATBIX AJIMUHUCTpaunue cBsi3u Poccum.

OCHOBHBIM M3 3THX AOKYMCHTOB CUHMTACTCA «Cucrema M 1UIaH HyMCpalnu Ha CETAX
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CBSI3M 7-i 30HbI BCEMUPHOW HyMepaluum». ITOT PYKOBOJALIUN JOKYMEHT YTBEPKIEH
B 1999 rony. B Ha3BaHum GuUTrypupyroT cioBa «7-s 30Ha BCEMUPHOUW HyMepaIlum».
Oto cBs3ano ¢ teM, yto ITU-T Beimenun mudpy «7» B KauecTBE MEXKIYHAPOIHOTO
KoJa JIst CBsi3U ¢ TenedonHoi cetbio ObiBiiero CCCP.
[Ipumepbl HOMEPOB, UcTONb3yeMbIX B ECO PD:
— Hanwmonaneueiii  HOMep abonenta B poccuiickoi  TOOIL:
ABC ab xxxxx
— Homep abGoneHnta st Hereorpad@Uueckoro IJlaHa HYMEpalluu:
DEF de xxxxx
— Hywmepanus s BbIXOJa K OKCTPEHHBIM U HH(POPMAIUOHHO
cripaBo4YHbIM ciyk0am: OYwiu 0YZ; B nepcriekTuBe 1mn.
Hanuonanwsueiii HOMep aboHeHta poccuiickoit THOIl coctoutr u3 gecstu
mudp. OObYHO ero obo3HauaroTcieayrommmM odpazom: ABC ab xxxxx. Kog ABC
«mpuBsi3an» K Teppuropun cyobekta denepanuu. [lo 310l nmpuumHe ero MHOTIA
Ha3bIBAIOT TIeorpauyeckuM KOJAOM HyMepaluu. bBoJbIIMHCTBY CyOBEKTOB
®enepauuu BoieneH oauH kojg ABC. B kauectBe 3HaueHuil OykBbl A HE MOTYT
ucroyib3oBaThess UPpPbl «1», «2» u «0» Ha 3Hauenus B m C orpannyeHus: He
HaKJaAbIBalOTCA (B HAcTosllee Bpemsl Ui POCCHUICKUX 30HOBBIX CeTel
ucnonb3ytorcss koael ABC, Hauunaromuecs ¢ mudpp 3, 4 u §). B HOBBIX
opUIMaTBHBIX JOKyMEHTaxX AJMHMHUCTpalMU CBA3M Poccum, KOTOpble KacaroTcs
u3MeHennt mirana Hymeparuu B TPOIIL, kon ABC otHOocuTcs K reorpaduyecku
ompenensgemMoil 3oHe Hymepanuu. Homep ab XXXXX Ha3bIBa€TCsS MOJIHBIM MECTHBIM
HOMEepoM aboHeHTa. OH Bcerja COCTOUT U3 CeMH HHU(P MPU MEKIYTOPOAHOU W
MEXIyHapoaHOUW cBs3u. [lpu MecTHOM TeneOHHOW CBSI3M MOXKET TakxKe
WCITOJIB30BAThCS MATU- WIA LIECTU3HAYHBIA IJ1aH HyMepauuu. B 3ToM ciywae npu
BXOJSAIIEH MEXIYTOPOJIHON U MEKIYHAPOAHOW CBSI3M OTCYTCTBYIOIIME B HOMEpPE
nu@dpel a UK ab TOJKHBI 3aMEHSThCS UbpaMu «2» Wi «22», COOTBETCTBEHHO. B
MECTHBIX TENIE(POHHBIX CETSIX MCIONb3YIOTCS JBa BHAAa CHUCTEMbl HYyMEpAalUU:
3aKpeITas U OTKphITass. [Ipu 3aKpbITON CUCTEME HyMEpalHWH B NPEAEIaX MECTHOM

ceTH (3a HMCKIIOYEHHEM BBIXOJIa K AKCTPEHHBIM U WH()OPMAIMOHHO-CIPABOYHBIM
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cayx0am) Bcerma Habuwpaercs ogHo u To ke uyucino mudp. B I'TC Bcerma
UCIIOJB3YETCSl 3aKpbiTas cucteMa HyMmepauuud. OTKpbITasgs cuUCTeMa HyMepaluu
npuMensiercss B CTC. CyimecTByloT J1Ba BapuaHTa OTKPBITOM Hymepauuh - C
WHJIEKCOM BbIXoAa M 0e3 WHjAeKca Bbixoja. MHAEKC BbIX0/Ja MO3BOJAET OTIMYUTH
coenuHenue B mnpenenax ATC oT coeauHeHHs, YCTaHABIMBAEMOIO C JpPYrou
craniuein.B cucreme 0e3 WMHIEKCAa BBIXOJA pa3lIMUUME MEXKIY BBI30BAMU
OTIpeIeIsIeTCS TIyTEeM aHalln3a HaOupaeMbIX ITUdp.

. s uaeHTH(PUKAIMHA OKOHEYHBIX JICMEHTOB TeJIe(POHHBIX ceTell CBSA3HU
HCIOJIB3YITCS KOMOMHAIIUM HM(POBBLIX 0003HAYEHMIA:

koJ ctpanbl (Kc) — ot 1 1o 3 necsatuunbix 3HakoB (Poccuiickas denepanus,
Kc=7);

KoJ 30HbI HyMepaiuu (ABC — niis reorpadguyecku onpenensieMoil 30Hbl
nymepanmu, DEF — nist reorpadgudecku He onpeensieMoi 30Hbl HyMepalun) — 3
JNIECATUYHBIX 3HaKa Juia Poccurickon denepanun:

30HOBBIN TenedoHHbIit HoMep (X 1 x 2x 3x 4x 5x 6x 7)—7
JECATUYHBIX 3HAKOB.

MectHblii TeneOHHBIM HOMEP MOXET BKJII0YATh OT 3 10 7 AECATUYHBIX 3HAKOB
¥ COBNAJATh MO 3HAYHOCTHU C 30HOBBIM TeJIe(hOHHBIM HOMEPOM HIIH OBITH O0Jiee
KOPOTKHUM.

[TocnenoBarenbHOe 0003HAUEHUE KOJIa CTPAHbI, KO 30HbI HyMepaluu 1
30HOBOTO TEJIEPOHHOTO HOMEpa 00pa3yeT MEKTyHApOIHBIN TeaehOHHBII HOMED
(NMH). MakcuManbHOE YUCTIO IECATUYHBIX 3HAKOB B MEKIyHAPOJIHOM HOMEPE PABHO
15 6e3 yuera MexryHapoaHoro npedukca [ImMH.

[TocnenoBarenbHOE 0003HAYCHHE KOJ/Ia 30HBI HyMepaIlliy, 30HOBOTO HOMEepa
oOpasyeT HallMOHaIbHBIN (3Hauanuit) TeaedoHHb HoMep NHail. MakcuMalibHOE
YHCJIO JECSITUYHBIX 3HAKOB B HAIIMOHAJILHOM (3HaualeM) HoMepe Poccuiickoit
deneparuu pasao 10.

MexyHapoaHbli Tee(OHHBIM HOMEP OHO3HAYHO OMPEIEIIIeT OKOHEUHbBIN

9JICMCHT CCTHU CBA3HU B IIPCACIaX MHPOBBIX ceTell CBS3U.
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HanmonanwsHbiii (3HaUanuii) TeneOHHbI HOMEP OJJHO3HAYHO OTPEILISIET
OKOHEYHBIN AJIEMEHT CETH MECTHO! TeIe(OHHOM CBSI3U WM CETH MOJABHKHOM CBSI3U B
npenenax reppuropun Poccuiickon denepamnuu.

30HOBEIH Tene(OHHBII HOMEP OJTHO3HAYHO OMPELISICT OKOHEUHBIN SJIEMEHT
CETH MECTHOM TeJle(POHHOM CBS3M B Ipejeiiax TeppuToprun cyonrekTa Poccuiickoit
denepannm.

MecTHbli TeneoHHBI HOMEP OJJHO3HAUHO OMPEIEIISIET OKOHEYHBIH AIEMEHT
CETH MECTHOM Tene(OHHOM CBSI3U B MpeJesiax MyHUIIUIIATHLHOTO 00pa3oBaHus
cyonekta Poccuiickoit denepamuu v ropoaa GpeaepaabHOTO 3HAYCHUS.

JU1st yCTaHOBJIEHUS! MEXKIYHAPOIHOTO TEIEPOHHOIO COEANHEHUS
UCHOJIB3yeTCsl UHAUKATop [IMH, SABISIONIMIICS MEXAYHAPOIHBIM IPEPUKCOM,
KOTOPbIN 00pa30BaH ABYMS JAECATUYHBIMU 3HAKAMU, UMEIOIIUMHU 3HaUeHHne «00».

JUis yCTaHOBJIEHHSI MEXKIYTOPOIHOTO U BHYTPU30HOBOTO TE€IE(POHHOTO
COEIMHEHHUS UCIIOJb3yeTCs HHAUMKATOP [IH, SABIAIOMMIICS HALTMOHAIBHBIM
npepuKcoM, KOTOPbI 00pa30BaH OJHUM JIECATHYHBIM 3HAKOM, UMEIOIINM 3HAUCHHE
«0".

[Ipu ycTaHOBIEHUU MEXAYHAPOIHOTO TENEPOHHOTO COETUHEHUS CIIOCOOOM
BbIOOpPA OmepaTopa CBSI3U MPH KakJIOM BbI30BE UCIIOIb3YETCSI UHIUKATOP,
0oOpa30BaHHBIN ABYMsI IECITHUYHBIMU 3HaKaMu (KO BHIOOpa omeparopa ceTu
MEXKTyTOPOTHOM U MEXAYHAPOIHOM TenedOHHOM CBSI3U — XY MH), KOTOPBIi
ClIelyeT 3a HallMOHAJIbHBIM ITpedukcom I1H.

[Ipu ycTaHOBIEHUU MEXAYTOPOJAHOIO T€IE(POHHOTO COETUHEHUS CITIOCOOOM
BBIOOpA OIepaTopa CBSI3U MPH KaXJAOM BbI30BE UCIIOIb3YETCS HHIANKATOP,
00pa30BaHHBIN IByMS AECITUYHBIMH 3HaKaMH (KOJ BBIOOpa orepaTopa ceTu
MEXKTyTOPOHOM M MEXTYHAPOIHOM TenedOHHOM CBSI3U — XY MT), KOTOPHIN
ClIelyeT 3a HallMOHAJIbHBIM mpedukcom I1H.

B ceTsax dukcupoBanHoi TenedoHHOM cBsa3u B Poccuiickoit deneparuun
VCIIOJIB3YIOTCS J1Ba IJIaHA HyMEPALUU — OTKPBITBIN U 3aKPBITHIN.

[Tpu 3aKpbITOM IJIaHE HyMEpaLuu Tene(GOoHHOE CoeIMHEHUE JIF000ro BUIa

(MecTHOE, BHYTPHU30HOBOE, MEXKIYyTOPOJHOE) YCTAaHABIMBAETCS HAOOpOM
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HallMOHAJIBHOTO (3Hauvamero) Homepa. B Poccuiickoit ®denepanuu npu
YCTaHOBJICHHH BHYTPU30HOBOTO TE€JIE(OHHOTO COCTUHEHHSI UCTIONb3YETCS 3aKPBITHIN
IJIaH HyMEpaluu, IPU KOTOPOM KOJIMYECTBO AECATUYHBIX 3HAKOB B HAIIMOHAJIBHOM
(3nagamem) Homepe paBao 10.

[Ipu OTKpBITOM MIIaHE HyMepalu a0OHEHT# MECTHOE TelIe(POHHOE
COEJIMHEHUE YCTaHABIMBAETCS HA0OPOM MECTHOTO HOMEpA, a BHYTPU30HOBOE U
MEXIYTOpoAHOE Tene(OHHBIE COeTUHEHUSI — HAa0OpOM HAIIMOHAIBHOTO
(3Hauarero) Homepa c npedukcom I1H.

[Tpu ycTaHOBIEHUH TEIEPOHHOTO COSMHEHUS B CETH TIOJIBUKHON CBS3H
UCITIOJIb3YETCSl 3aKPBITHIN IJIaH HyMepauuu ¢ npepukcom I1H.

30HOBBII Tene(OHHBII HOMEP, OJTHO3HAYHO OINPEACIIAIONINN OKOHEUHBIH
AJIEMEHT CETU MECTHOU TeNe(OHHOI CBA3U, B KOTOPOU UCHIONIB3YIOTCS 6-TH, 5-TH, 4-X
WM 3-3HaYHbIE MECTHBIE TeJeOHHBIE HOMEPA, TOTOJIHAETCS 10 7-3HAYHOT0 HOMEpa
yTeM J100aBJICHUS 3HAKOB, paBHBIX 3HAUeHUIOMX 1", «x 1 x 2"»x 1x 2x 3",
«x_1x 2x 3 x 4» 30H0BOro TeiIeOHHOIO0 HOMEpa COOTBETCTBEHHO. [Tpu 3ToMm x_ 1
HE J0JKEH ObITh paBeH «0» U «1».
3ananue

N300pa3ute cxemy 30HOBOM CETH , MPU YCIOBUHU YTO B €€ COCTaB BXOJIAT 2 30HBI
HyMepaluu (CorjacHo BapuaHTy B Tabmuue ). Onpenenute cnocod MocTpOeHUs .
YKa)XKUTE HyMepaluio aOOHEHTOB.

Tabnuia Ne2
EMKocTh EMkocTb
1 30HBI HyMepau 2 30HBI HyMepalu
1 CTC 81 I'TC 120t
I'TC 20T I'TC 45T
2 I'TC 100t CTC 7T
CTC 91 I'TC 251
3 I'TC 30T CTC 11t
I'TC 451 I'TC 851
4 CTC 141 I'TC 80T
I'TC 35T CTC 16,51
3) CTC 17,5 I'TC 50T
I'TC 110t CTC 10,51
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6 CTC 12,57 I'TC 25T
I'TC 100t CTC 17,5

7 CTC 8,51 I'TC 951
CTC 10T I'TC 35T

8 CTC 7T CTC 20T
I'TC 8T I'TC 451

9 I'TC 25T I'TC 90T
CTC 17t CTC 9,57

10 I'TC 751 CTC 10t
I'TC 30T CTC 16,51

B npornecce 3aHATHS HEOOXOAMMO MPOU3BECTHU CIIEAYIOIIYIO padoTYy.
1. ITo ucxoaueiM 1aHHbIM U300pa3uTh cxemy CCOIIL

2. CocTaBUTb IJIaH HyMCpalluHu Ha CCTH.

Conep:xanue n opopmiieHre 0TYETA
[To pesynbraram BBINOJHEHUS PAOOTHI KaXkAbIM CTYJIEHT (OpMUPYET
WHJMBUAYAJIbHBIA OTYET, COOTBETCTBYIOIIUN €r0 UCXOAHBIM JaHHBIM. OTYET JOJKEH
COJIEpKaTh:
1. IlepeueHb UCXOAHBIX TAHHBIX;
2. Cxemy CCOII;
3. CocTaBUTH IJIaH HyMEpPAIIMU Ha CETH
IHopsinok BbINOIHEHHS PAadOTHI
Kaxnaplii CTyIeHT mNoJiydaeT WHIWBUAYAJbHbIE WCXOJHBIE JaHHbBIEC IS
BBITIOJTHEHU IUIaHa Hymepanuu. [locime 3Toro mpemnojaBarelib KpaTKO H3jaraet
MJaHa HyMepaluu, U CTYJEHTHhl CaMOCTOSITEJIbHO BBITIOJIHSIOT IIJIaH HyMeEpaluu.
[Tocne BBITTOHEHHST BCEX HEOOXOIUMBIX PACUYE€TOB CTYACHTHI OPOPMIISIOT OTYET U
MPEJCTABIISIOT €ro Ha MPOBEPKY MPETOaBaTelo.
KoHTpoJibHBIE BONIPOCHI
1. CrpykTypa reorpaduyeckoro mnjiaHa Homepa
2. CtpykTypa Hereorpaduieckoro rjiaHa HoMepa

3. YkaxwuTe paznuuue MEXIy OTKPBITON U 3aKPHITON CUCTEMaMU HyMeparuu ?
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4. TlosicHuTe 3aBUCUMOCTH KOJIMYECTBA 3HAKOB B HOMEpPE OT THUMAa MOCTPOCHUS
ceTH
5. ITlepcnekTUBHBIHN IIJIaH HyMepaluu
HNupopmanuoHHbIE HCTOYHUKHU
1. PykoBomsumii Jlokyment PJ[ 45.120-2000 «BenoMCTBEHHbIE HOPMBI

TCXHOJOTHUYCCKOI'O ITPOCKTUPOBAHUA. FOpOI[CKI/Ie " CCIILCKUC TGJIG(i)OHHBIC CCTH.
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JlabopaTtopnas pabGora Ned
MoaenupoBanue cereil CBA3M € MAKETHOM KOMMYTaluei

Heab padoThI

HccnenoBaTh MpoLeaypsl MOJEIMPOBAHHUS CETEH CBSI3W C MAKETHOM
KoMMyTanuel Ha mpumepe nporpammbl Packet Tracer ¢dupmsr Cisco Systems.
KpaTkue TeopeTnueckue cBeaeHus

Packet Tracer — cumymsITop ceTl Tiepefaydl JaHHBIX, BBITYCKAeMBbII
dbupmoii Cisco Systems. Ilo3BoasieT naenath pabOTOCIOCOOHBIE MOJEIH CCTH,
HACTpauBaTh (xomanmamu Cisco |OS) mapipyTH3aTOpBl U KOMMYTATOPHI,
B3aMMOJICHCTBOBATh MEXJY HECKOJBKUMH IMOJb30BaTeIsiMU (depe3 00Jako).
Bxmrowaer B cebsa cepum  mapmpyrtuszaropoB  Cisco 1800, 2600, 2800 wu
KOMMYTAaTOpPOB 2950, 2960, 3560. Kpowme TOTO
ecthb cepBepbl DHCP, HTTP, TFTP, FTP, paGoune ctaniuu, pazaiudyHble MOIYIHA K
KOMITbIOTEpaM U MapIipyTusaropam, ycrporictea WiFi, paznuunbie kabemu.
Oob6opynoBanue padouero Mmecra
NuTtepakTuBHbIN yueOHO-1a00paTopHbId Kiace (aya. 217).
[Tporpammuoe o6ecnieuenue Packet Tracer

3aganue
Yacrs 1
[Tocne 3amycka cumynstopa Packet Tracer, mepes HaMu TOSIBIISETCS TOBOJIbHO-TAKH

IMPUATHOC HAa BUA I''ITaBHOC OKHO IIPOIpaMMBI.
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I'naBHoe okHO Packet Tracer

Bonpiryto yacTh JaHHOTO OKHa 3aHMMaeT pabouasi 001acTb, B KOTOPOM MOXKHO
pa3MeniaTh pa3IudHbIe CETEBbIE YCTPOMCTBA, COCIUHATh UX PA3TUYHBIMU CIIOCOOaMU
Y KaK CJIEJICTBHE MOJIy4YaTh CaMbl€ pa3HbIE CETEBBIE TOMOJIOTUH.

Caepxy, HaJ paboyeil 001acThlO, PACOOKEHA TJIaBHAs MaHeIb IMPOrpaMMbl U €€
MEHI0. MEHIO MO03BOJISIET BBINOJHATh COXPAaHEHHE, 3arpy3Ky CETEBBIX TOIOJIOTH,
HACTPOWKY CHUMYJISIIIUU, a TaKKe MHOTO JIPYTUX HHTEpeCHbIX (PyHKIui. [naBHas

MaHeNb COIEPXKUT Ha ceOe HanboJiee YacTo UCTOIb3yeMble (PYHKITUH MEHIO.

e =

I'maBnoe mento Packet Tracer
CnpaBa ot pabodyeil obiiacTu, pacrojokeHa OOKOBasl IMaHeb, COJIEpKalas psia
KHOTOK OTBEUAIOIIMX 3a TMEepeMelIeHrne MOoJIOTHA pabodeil o0yiacT, ylaleHue
00BEKTOB H T.]I.

CHuzy, noa paboueit 001acThI0, pacloJioKeHa MaHellb 000py0BaHUS.

_—e

| End Devices l Generic! Generic| |Generic' Generic| IPPhonse
' Copper Cross-Over

[Tanens o0opynoBanus Packet Tracer

JlaHHas MaHen b COAEPKUT B CBOEH JIEBOM YACTH THUIBI JIOCTYIHBIX YCTPOMCTB, a B
MpaBOM 4YacTU NOCTyMHbIE Mojaenu. [Ipu BHIOJHEHUU DPA3IUMYHBIX JTAOOPATOPHBIX
paboT, 3Ty maHelb NPHUAETCS UCIOJIb30BaTh HAMHOIO Yalle, YeM BCE OCTAJIbHBIE.

[ToaToMy paccmoTpum ee 60s1ee moapoOHO.

[Ipn HaBeneHWW HaA KaXJIO€ W3 YCTPOWCTB, B NPSIMOYTOJbHHUKE, HAXOIAIICMCS B
IIEHTPE MEXKIy HUMHU OyJeT oToOpa)xaThCsi €ro TUll. THMbl YCTPOWMCTB, Haubosee
4acTO UCIOJb3yeMble B JlabopaTopHbix padotax Packet Tracer, mpeicTaBiieHbl Ha

PHUCYHKE.
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Mapuwpyrusaropsl KoHuenrparops!

Kom MyT aropbl becn onn;uu,w YCTPOMCTBA

TN COBAMHEHMA

RN

[ Connections |

-

OKOHeUHOP n!ﬁnpvn OBaHWe

OCHOBHBIE THIIBI YCTPOICTB

PaccmaTpuBaTh KOHKpPETHBIE MOJIETTH YCTPOMCTB KaX/I0Tr0 TUIA, HE UMEET OOJIBIIOrO
cMmbicia. Tak Kak UX MOJENb «KPAaCHBIM MO O€JIoMY» HamucaHa NpsSMO MO0l UKOHKOU
KOKIOTO0 M3  yCTpoMCTB. OTHAENBHOTO PACCMOTPEHUS  3aCIHy’KUBAKOT  THIIBI
coequHeHui. IlepeuncnuM Hambosee 4acTo HCIONIB3YyEMbIE U3 HUX (PacCMOTPEHHE

THUIIOB HOIIKJIIO‘-ICHHI?I HACT CJICBA HAIIpaBO, B COOTBCTCTBHH C IIPUBCACHHLIM CHHU3Y

PUCYHKOM).
4 ’ -
e / - / t’ 6
Tunel coequHenuit ycrpoiictB B Packet Tracer
. ABTOMATHYECKMN TUN — Tpu JaHHOM Ture coeauHeHus PacketTracer

aBTOMAaTHYECKH BBIOMpaeT HamOoJiee NPEANOUTUTEIbHBIC THI COCAUHEHUS IS
BBIOPAHHBIX YCTPOKCTB

. KoHCO0b — KOHCOJIBHBIE COETUHEHHE

. Menp Ilpsimoe — coenrHeHe METHBIM KaOejleM THIa BHUTas Iapa, 006a KOHIIa
Kabesst 00>kaThl B OJIMHAKOBOM packiiazike. [TogoiaeT s ciaeayronmx CoeIMHEeHMI:
KOMMYTaTop — KOMMYTaToOp, KOMMYTaTop — MapuipyTH3aTop, KOMMYTaTop —
KOMITBIOTED U JIp.

. Menp kpoccoBep — COeIMHEHHWE MEIHBIM KaOelieM THuMa BUTas mapa, KOHIIbI
kabenst 00kaThl Kak kpoccoBep. [logoiiner 11t coeTMHEHUS ABYX KOMITHIOTEPOB.

. OnTuka — COeUHEHUE TPU MOMOIIU ONTHYECKOro Kadens, HeOOX0auMO JIJist

COEJIMHEHHUS YCTPOUCTB UMEIOUIUX ONTUYECKHUE HHTEPPEHCHI.
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. Tenedonnsiii kabenb — OOBIKHOBEHHBIN TeIEPOHHBIN Kabenb, MOXKET
MTOHA00UTCS JIS TOAKITIOUEHUS TeIe(OHHBIX anmnapaToB.

. Koakcuanbhpiii kabellb — COeAMHEHUE YCTPOMCTB C TTOMOIIBIO KOAKCHAIBHOTO
KabeJs.

[TormpoObyeM coOpaTh MPOCTEHBKYID CXEMYy, CHMYJHPYIOMIYIO  IOJIKIIOYCHUS
KOMITBIOTEPOB K KOMMYyTaTopaM, ucroiniys PacketTracer. Jlis storo:

. KnukHere 5n€BOM KHONKOM MBIIIM HAa 3HAYOK KOMMYTATOPbI B TAHEIH
YCTPOMCTB

-

3HAYOK KOMMYTaTOpa Ha MaHeIn 000PYAOBAHUS

Packet Tracer
. KnukHere J1€BOM KHOINKOW MBIIIM Ha 3HAYOK KOHKYPEHTHOM MOJENIU
KOMMYyTaTopa, Hanpumep 2960
=

2960

3HA4YOK KOHKPETHOU MOJIENIM KOMMYyTaTopa

. [locne »9TOro KIMKHUTE JIEBOW KHOMKOM MBI B paboueil obmactu
MIPOTPAMMBI, TaM JOJIKEH TIOSIBUTHCS KOMMYTATOP.

_’
2960-24TT

Switchi

KommyTartopa B paboue obnactu Packet Tracer
. [ToBTOpHUTE, MNPUBEACHHYIO BBINIE, MOCICIOBATEILHOCTh JICHCTBUM W
pa3mecTuTe B pabodeit 00J1acTH e1lle OJUH KOMMYTaTop.
. [Tocne 3Toro nmonsITaeMcs UX COEIUHUTD, JJIS1 3TOTO IIEJIKHUTE JIEBOW KHOTIKOMN
MBIIIY HA 3HAYOK TUI COCAMHEHUS B TAHEU YCTPOWCTB.

-
-

-

3HAYOK THUII COCIMHCHU Ha IIaHCIIN
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o0opynoBaHuUs

. KnukHere J51€BOMl KHOIKOM MBIIIM 110 HMKOHKE THIIA COCIUHCHUA — MCIb

psIMOeE.

v

3Havok [IpsmMoe coequHeHnss BUTOM Mapoi

. KiukHuUTE J1€BOM KHOMKON MBIIIN 1O MEPBOMY KOMMyTaTopy. OTKpPOETCsl OKHO
BbIOOpaA ceTeBOro nHTepdeiica (Homepa nmopra KOMMYTaTopa) K KOTOPOMY BbI XOTHTE
NOJKIIOYUTH KaOenb. BeiOepuTe olMH U3 HUX U KIMKHUATE JIEBOM KHOMKOM MBIIIH 110

C¢Iro Ha3BaHHIO.

Bl Consaole
T

[ FastEthernetn/z Switchl
[ FastEthernet0)3

[ ] FastEtherneti/4
[ ] FastEthernet0/s

Bri6upaem unTepdeiic s coenMHeHns Ha IEPBOM
KOMMYTaTope
. [Toce 3TOr0 KIWKHHUTE JICBOW KHOMKOW MBIIIH MO BTOPOMY KOMMYTAToOpy, U

aHAJIOTUYHBIM 00pa3oM BbIOepUTE UHTEPhENC TS TOJKITIOUEHUS Ha HEM.

‘ B cConsole
G B0-24TT | FastEtherneto/1

SwitchO [] FastEtherneto/2
[] FastEthernstdf3
D FastEthernstif4

Bri6upaem unTepdeiic Ha BTOpOM KOMMYTaTOpe

. ITocne BeIMOJIHEHUS JaHHBIX lICfICTBPIﬁ Yy BaC AOJDKHA IMOJYYHUTBHCS TOIIOJIOTHA

IIPEJICTABJICHHAS HA PUCYHKE.
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2960-24TT 2960-24TT
Switchi Switchl

JIBa koMMyTaTOpa, COEIMHEHHBIE MEXKITY COOOM
BUTOW Mapou
. Janee noAKIIOYUM K KaKJIOMy U3 KOMMYTaTOPOB IO KOMIIbOTEPY. st 3TOTO

KIIMKHUTE MBIIITKON TI0 NKOHKE OKOHEYHOE 000PY/I0BAaHUE B TTAHETN YCTPOMCTB.
3
HNxonka OxoHeyHOE 000pyI0BaHUE

. BBI6epI/IT€ THII OKOHCYHOI'O O60py,IIOBaHI/I}I KakK HepCOHaHBHBIﬁ KOMIIBIOTCD.

-

2

Generic

W KoHKa NepCOHANBHBI KOMIIBIOTED

. Pa3mecTuTe nepcoHanbHbIA KOMIIBIOTEP B paboyeil 00acTu, U MOJCOEIUHUTE
ero K oJHOMYy u3 KoMMmyTaTopoB (CoeOMHEHHE KOMIIBIOTEp — KOMMYTaTop,
BBIIIOJIHAETCS] AHAIOTUYHO COEMHEHNIO KOMMYTAaTOP-KOMMYTATOpP).
. Pa3zmectute B paboueil 00iacTu emie OJUH NMEePCOHATBHBINM KOMIBIOTEP, HO
MOJKJIIOYHUTE €ro K ApyroMmy KoMmmyTaropy. B pesynbrare y Bac J0JIKHA MTOTYYUTHCS
ceTeBasl TOMOJIOTHs, TPEACTABICHHAS HA PUCYHKE.
S ]
FC-PT

ERE0-Z4TT ZRE0-Z4TT P PT
Pt switchi Switchl r:": 0

[Tpumep cereBoii Tononoruu B Packet Tracer

Yacrtp 2

JloGaBieHre MapIIpyTU3aTopa B MPOEKT
st Toro 4roObl JOOABUTH MAPUIPYTU3ATOP B MPOEKT CETH, HEOOXOAMMO BHIOPATH
JE€BbIM KIMKOM MBIIIM JaHHBIA THUI 0OOOpYIOBaHMsS, TakXe BBIOpAaTh MOJAEIb U
no0aBUTh B TMPOEKT, KJIMKHYB Ha paboueMm 1mosie mporpammbl. Bec mpoiecc

)1063BH€HI/IH HOBOT'O IOHHUTA ACIACTCA B TPHU KIIMKA.
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@ Cisco Packet Tracer

[Fle Edt Optons wew Tods Extensons teb |

SIS GNP -l S

New Cluster

[Root] Move Object

0

Realﬁmc

Time400:00:05 l Power Cydle ices Fast Forward Time

- W = (
Routers ]
deFe

oS B B F‘% J) Scenario 0
1841 J 26200 (26200m | 2811 | iGeseric! New Delete

1

’

| Fire Last Status

Source  Destinatior|

Toggle PDU List Window .
<

< |
Device to Drag and Drop to the W

[locne Toro kak oOOpyAoOBaHHE AO0O0ABJICHO B MPOEKT, MOXHO OTKPBITb OKHO
rapaMeTpoB JIAaHHOTO YCTPOHCTBA KOTOPOE MPEIOCTABIIIET BO3MOXKHOCTD JIOCTYIIA K
anmapaTHOW KOH(HUTypaluyd JAaHHOTO IOHWTA, a TaKKE BO3MOKHOCTh KOH(UTYparuu
Tak komann CLI sBagercs

cnauu CCNA,

cpeactBamu |IOS  CLIuim  MeHro. KaKk 3HaHUE

YCHGHIHOI>'I BO3MOXHOCTH

HGO6XOI[HMBIM JJIA YIIPaBJIICHUA

KOH(Urypanuei MapupyTu3aTopoB ¥ KOMMYTAaTOPOB CPEICTBAMH MEHIO Jy4lle HE

HNCITOJIB30BATh.
g I ™

@& Router0 LC'__] =] M

Physical | Config ] CLI |
-
( MODULES Physical Device View
Jes=HWICAERW, l Zoom In Original Size ][ Zoom Out
| HWIC-AP-AG-B —_ —
—wic 22 =
. WICSLENET O — - o= s b :
[ wica 2
( WIC-2AM___| ‘
WIC-2T
WIC-Cover
< n ’
Customize | e Customize P
Icon in . "'.i Icon in l "'i
~ Physical View Logical View

The HWIC-4ESW provides four switching ports. .

L )
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AKTHBHas 1Mo ymoidaHuto BKiaaka '"Physical" mo3BossieT ympaBisTh ammapaTHOM

KOH(UTrypanuen MapupyTuzaropa 1 0ToOpaxaeT ClIeyIOIINe SIEMEHTHI:

. CIUCOK JOCTYIHBIX IS YCTAHOBKH MOJTYJICH;
. BHEIIHHIA BT 000pYI0BaHUS,;
° OITMCAHUC BBI6paHHOF0 MOOYJIA;
. BHEITHHUI BUJT BBIOPAHHOTO MOJTYJIS.
,'.? RouterQ = } B l——ghll\
Physical §7c°£\ cu |
MODULES - Physical Device View

HWIC-4ESW I
HWIC-AP-AG-B

—wicaan || | A |
WIC-1ENET ———— ! 2| pr— :4.
WIC-1T
WIC-2AM
wic-ar
WIC-Cover

Zoom In Original Size J[ Zoom Out

< i »

Customize | L Customize —

; S~ o~

Icon in ‘ ‘ Icon in ' ‘
Physical View | Logical View

®

The HWIC-4ESW provides four switching ports.

B Tex cnywasx, Korma Ui BBIOJHEHUs J1a00OpaTOpHON pabOThl HYKEH,
OTCYTCTBYIOLIUI 1O YMOJIYaHUIO, UHTEepdEIC, TaHHas BKJIAJKa M03BOJSET J0OABUTh
mo00il U3 poctynHbeiX. Kpome TOro, cBOOOJHBIE CIOTBI MOTYT OBITH 3aKPBITHI
dansms nanemsivmu ( WIC-Cover). JTroObie onepariuu o 100aBICHUIO WU yIaJICHUIO
MOJlyJIel MPOU3BOJATCS TOJIBKO Ha BBIKJIIOYEHHOM 00OpyaoBaHue. B cBs3U ¢ 3THM,
BUPTYyaIbHOE 00OPYIOBAHHE JOJKHO OBITh OTKIIOUYEHO OT CETH KHOTKOW MHUTAaHUS

nepea YCTaHOBKOfI WK YIAJICHUCM CCTCBOT'O MOIYJIA.
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'Q Router0 L'z' @M‘

l Ph_ysical I Con(:ig CLI

10S Command Line Interface

Router conl is now available

Press RETURN to get started.

m

Routet>| v

Copy | paste |

Bxmanka CLI npemocraBiser moctyn k koncosmm Console 0 mapripyruzatopa. Ilo

YMOJIYAaHHIO Ha JOCTYII K KOHCOJIX ITapOJIb HC YCTAHOBJICH.

JloGaBiieHrEe KOMMYTATOpa B MPOEKT
JloOaBiieHHe KOMMYyTaTopa B TMPOCEKT MPAKTHUYECKH HACHTHYHO J00aBIICHUIO
MapuipyTtu3aropa. OTiauunsi B HA4aJIbHOW CTaJMH MPU BHIOOpPE MaHENIH U B CaAMOM

OKHC ITapaMCTpOB I[O6aBJIeHHOFO YCTPOﬁCTBa.

-~y ( WJ"‘ pr—
S, ' P 'I ey '

2960 | |Generic! Generic

dd L

2950-24 | 2950T

Switches

"TY L X | \
& Copper Cross-Over

\ — i —
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(@ switcho [ESTEERX)

Physical |7Conﬁg [ cu ] éxr)fitwarg[srerviicesrii

| MODULES \ Physical Device View

Zoom In ” Original Size ][ Zoom Out

Customize Lt Customize
Icon in Icon in
Physical View Logical View

Adding Modules: Drag the module to an available slot on the device.
Removing Modules: Drag the module from the device to the module list.

B mapametpax OTCyTCTBYeT BO3MOKHOCTh M3MEHEHMsI almnapaTHOW KOH(UTypaluu
00opyI0oBaHUs, TaKk Kak B OOJBIIMHCTBE CBOEM KOMMYTATOpHI, AocTymHbIe B CiSCO
Packet Tracer, He SBISIOTCSI MOJYJIbHBIMU. VICKITFOUCHHE COCTaBIISIET CIICIIHATbHBIN
tun  obopynoBanust Genereic, KOTOPBIA NPAKTUYECKH HE HCIHOIB3YETCS WIH

HCIIOJIB3YCTCA PCAKO.

(@ switcho [ESEEE)

[Physn;al I7Cot;ﬁg au | éxr)fitwareZSrerviicesr .

10S Command Line Interface

2T FESCUSUIEINEC; IESS SUZ.S INCErraceTs’

€3488K bytes of flash-simulated non-volatile configuration memory.
Base ethernet MAC Address: 0006€.2AB6.883D

Motherboard assembly number: 73-5781-09

Power supply part number: 34-035&5-01

Motherboard serial number: FOC061004S2Z

Power supply serial number: DAB0O60S127D

Model revision number: CO

Motherboard revision number: AQ

Model number: WS-C2950-24

System serial number: FEK0610ZOWC

Cisceo Internetwork Operating Syatem Software
IOS (tm) C2550 Software (C2950-I6Q4L2-M), Version 12.1(22)EA4, RELEASE SOFIWARE(
fcl)

Copyright (c) 1986-2005 by cisco Systems, Inc.
Compiled Wed 18-May-0S 22:31 by jharirba
Press RETURN to get started! -
Switchs| -
Copy [ Paste
& )
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Tak xe kak W [y Mapmpytu3atopoB, BkiIanka CLI mpemocraBmsier moctym K

xonconu Console 0. [To ymonmgaHuro Ha TOCTYI K KOHCOJIM apojb HE YCTaHOBJICH.

JloGaBieHre KOHEYHBIX Y3JI0B CETU
KoHeunble y3/bl ceTH, Takue KakK cepBepa, paboyWe CTaHIMM U JIITOIIBI,

00ABJIIOTCS. B TOMOJIOTHIO UIEHTUYHO JPYTUM YCTPOICTBA IPOEKTA.

End Devices Generic| Generic! |Generic! |Generic| [IPPhone
F’ P Pl < | m | ’
— Copper Cross-Over
A = _— o L

OxkHoO mapaMCcTpOB KOHCYHBIX YCTpOﬁCTB BapbupyCTCA B 3aBUCHUMOCTH OT CaMOrI'o
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[TapameTpsl ceTeBbIX UHTEPQEICOB i1 JAHHOTO BUAA YCTPOMCTB yCTaHABIMBAIOTCA
yepe3 MeH0 Ha Bikiaake Config. JlaHHas BKiIagka TPAKTUYECKA HICHTAYHA IS

MIEPEUUCIICHHBIX BBIIIE YCTPOUCTB.

- = N
F ServerQ == [ihj
Physical | Config @ Desktop | Software/Services

GLOBAL
Settings
| Algorithm Settings Display Name Server0
SERVICES
HTTP Gateway/DNS
DHCP
TFTP
oNS

Global Settings

DHCP

@ Static

svslgs . Gateway
DNS Server
NTP
EMAIL Gateway/DNS IPv6

FTP
INTERFACE
FastEthernet Auto Config

@ Static

DHCP

IPv6 Gateway
IPv6 DNS Server

HckntoueHrue COCTaBISIET HAJU4ue JOMOJHUTENBHBIX MEHIO HAaCTPONUKH CETEBBIX
cepsucoB ( HTTP, DHCP, TFTP, DNS, SYSLOG, AAA, NTP, EMAIL, FTP ) y
yCcTpoicTBa cepBucC. JlaHHBIE CEPBUCHI JAJEKU IO CBOEH (PYHKIIMOHAIBHOCTH OT
pealbHbIX, HO oOecreunBaroT 0a30BYI0 (YHKIIMOHAIBHOCTh, HEOOXOAUMYIO s
TECTHUPOBAHMSI.

CereBble MapaMeTpbl YKa3bIBAIOTCS B MEHIO Settings ¥ MeHI0 CBOWCTB CETEBOIO

untepdeiica (FastEthernet) Brmagku Config.
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Conepxxkanue u opopmiieHHEe 0THYETA

OTt4yet o JaHHOM paboTe He 0OPMIIIETCS, TAK KaK BCE OTYETHI COXPAHSIIOTCS
Ha cepBepe.
IHopsinox npoBeaeHusi padoThI

[locne mnpoBeneHuss BceX MCCIAEAOBAHUM, NaHHBIA (AKT perucTpupyercs
npenojasareneM. 110 OKOHYaHMM 3aHATUS NPENOJABATENb COXPAHSET PE3ybTaThl
paboThl cTyeHTa B (aii. Eciii cTyeHT He ycreln 3a BpeMs 3aHATHS BBIIOJHUTH BCE
3aJJaHusl, OH BBINOJIHAET UX CAMOCTOSITEIBHO BO BHEYUEOHOE BpEMSI.
HNupopMmanuoHHbIE HCTOYHUKHU

Texanueckoe onucanue Cisco Packet Tracer
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JlabopaTtopHast pabGora NeS
N3yuyenue MTP-2

Heab padoThI

UccnenoBars npouenypbl ypoBHs MTP-2 cucremsl curnanmzanuu OKC-7,
3aKpENUTh TEOPETUUECKUE 3HAHUS.
KpaTkne TeopeTuyeckue cBeieHUs

OyHkumoHanbHas apxurekTypa nportokona OKC Ne 7 (puc. 1) cocrout us
YEThIPEX YPOBHEW, TPU U3 KOTOPBIX PHUHAJUIEKAT MOJACUCTEME NIepeladl COOOLICHU

(Message Transfer Part - MTP).

INoacKHcTEMEI MONB30OBATENA

Yronan

o
Vposens 3 O6pabotka coobmeHuit, K
po YIpaMIEIHE ceTRIO OYHKUNH CETH CHIHATH3AUMH
Vposens 2 DyHKUMM Nepenayn/npuema CosmectHo ¢ yponnem 1 o6pasyer
po CHFHANBHEIX COOOLICHHI 3BEHO CHFHANH3AUMK
Vposens 1 3BeHO NAHHBIX CHIHANM3IALMHK dusuveckas cpeja nmepeaayn

Puc.l. ®ynkunonajabHasi ctpykrypa MTP

[Toncucrema mepemaum coobmenuit (MTP) oOecneunBaeT mnepenauy
uH(popMaIuu B HEHUCKaXeHHOU (opme, Oe3 moreph, NyOJUpOBaHUS W OLIMOOK, B
YCTAHOBJIEHHOW MOCJEA0BATEIbHOCTH, OT OJIHOTO MYHKTa CUTHAJIU3ALUN K JPYyTroMy.
Nudopmarusi nepenaercss B BUAE COOOIICHHN NMEPEMEHHOW MJIMHBI, Ha3bIBAEMBIX
CUTHAJIbHBIMU euHuIaMu (puc. 2). OCHOBHBIM Ha3HAYEHUEM TOJCUCTEMBI Mepeaadn
COOOIIEHUM SIBISIETCS CIIETYIONIEE:

* o0ecreueHre HAACKHOW TMepeladyd CUTHaIbHOW wuHMOpMammu, cdop-
MUPOBAHHOW MOJCUCTEMAaMU MOJIb30BaTeNsl (YpPOBEHb 4), yepe3 CeTh CUTHAIU3aluu
OKC Ne 7;

* BBISIBJICHUE W YCTPAHEGHHWE OTKAa30B CHUCTEMBI M CETH HJisi 0OeCTeueHUs
HaJIC)KHOM TIepeiau ¥ JJOCTaBKH CUTHAIBHON MH(OPMAIIHH.

Cnenyetr noa4epKHYTh, uTO nojicucteMa M TP He aHanu3upyeT 3HaYeHUs

nepeaaBaeMoil CUrHaIbHOM nHpopManuu, GOpMUPYEMON pa3TMIHBIMU
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MOJICUCTEMAaMHU ToJb30BaTels. biaaroaaps Takoit HezaBucuMocTH pabotel MTP ot
nepeaaBaeMbIX COOOIIEHUH o0ecreuynBaeTcss yHuBepcaabHOCTh mpoTokosia OKC Ne 7
(pa3nuuHbIe TOJCUCTEMBI MOJIb30BaTENS TeNEe()OHUS, COTOBAs CBS3b U Jp. -
0OCITy’>KMBAIOTCSI OJTHOM U TOU e «TPaHCIOPTHOI» Tuiatdhopmoii - MTP) u, kpome
TOT0, MOSIBJISIETCSI BO3MOXHOCTh PEKOH(PUTypaliuy U THOKOTO YIpaBICHUS

CHUTHAJIBHBIM Tpa(i)I/IKOM IIpHU OTKa3ax UJIHN IICPETPY3KaxX B CCTU CUTHAJIN3alIUH.

HOynxr

Iyaxr
CArHaNHIANEH A crruaanzaunyu B
IMoxcuerema ‘ Tloacucrema
nonsgosareas | ROAB30BATENR
CooGieHne Coobwenue
RONL30BATENS NOJb30OBATENA

CyrsanbHag eqMHALA
SU (Signal Unit)

|

Huadopmarms,
¢opmupyeman
MTP

Hudopmaumns,
thopmupyemas
MTP

TP | Cursansnan nagopmauns)y

H$opMaLHS OACHCTEMBI NOTE30BATENA
Puc. 2. Tllepenaya cMrHaJIbLHBIX COOOIIEHUIT

Vposenw 1 (¢hynkyuu 36ena oanHvix cuenaruzayuu) - onpenenser Gusndeckue,

AIEKTPUUECKUE U (PYHKIIMOHAIBHBIC XapaKTEPUCTUKHU 3BEHA IAaHHBIX CUTHAJIN3AIUU U

cpelcTBa Aoctyna K HUM. GakTUYecKH, YpoBeHb | npeacTaBiseT (U3NYecKui KaHal

CBSI3U JIJIS 3B€HA CUTHamM3aIuu (puc. 3).

Nyaxr

Hynkr
curnm;nunn Vposems 1 CHYHATH3ANHY

B

Puc. 3. Ypoens 1 MTP

Ha cetu OKC Ne 7 BCC P® pans opranusanyu 3B€HA TAHHBIX CUTHAIA3AIUU

UCITOJIB3YIOTCSl TOJIbKO MH(POBBIE KaHAIBI CO CKOPOCTBhIO Tiepemaaun 64 kOuT/C.
HeranbHple TpeOOBaHMS K 3BEHY JIaHHBIX CHUTHAJM3aIUU

pekomenaanuu MCD Q.702.

IIPUBCACHLI B

Vposeno 2 (pynxyuu 36ena cuenanuzayuu) - ONpeneseT QYyHKIUU U
MPOIIETyPhl, OTHOCAIIMECS K Tepeaade CHUTHAIBHBIX COOOIMIEHUH IO OTACIBHOMY

3BEHYy CHUTHaIM3amuu. YpoBHH | u 2 00pa3yloT 3BEHO
70
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o0ecrneunBaoIee HAASKHYIO Nepenady CUTHAIbHOM HHQOpPMAIMH MEXIy IBYMS

MYHKTaMU CHUTHanu3auu (puc. 4).

TyuxTt
CHIHANM3ALNA
A

Coobmenns
NoAb30BaTEN

Yposens 1

Tiynicr
CUIHATH3ANHN
B

CoobuicHus
FI0IL30BATEIIS

Puc. 4. YpoBenb 2 MTP

@OyHKIMM YPOBHS 2 BBINOJHIOTCS HWHAWBHIYAJIbHO JUISI KaXXJIOrO 3BEHA

JIAHHBIX CHUTHAJIN3AIUH (pHc. 5).

Myrxr
CHIHA/IHIALHE

yaxr
CHTHANH3AIHH
B

Puc. 5. 3BeHbs CUTHAJIHM3ALNH

OCHOBHBIMH (I)YHKI_II/ISIMI/I 3BCHA CUT'HAJIN3alluHN SABJISAIOTCA:

* JIeJIEHHE CUTHAIBLHBIX COOOIIEHUI Ha CUTHAJILHBIC €IMHUIIEI,

* oOHapy>XeHHE OMMOOK B CUTHAJIBLHBIX CAMHUIIAX;

* HCIIpaBJICHHUE OITHOOK;

* 0OHapyXeHUE 0TKa3a 3B€HA CUTHAIIU3AIUY;

¢ BOCCTAHOBJICHUC 3BCHA CUI'HAJIM3alluH.

[TogpobHoe omwmcanue QyHKIHI

pexomenaanuu MC3 Q.703

Vposeno 3 (¢ynxkyuu cemu cuenaruzayuu)

3BCHA CHIHaJIM3aluKy IIPUBCIACHLBI B

- omnpenenser (YyHKIUU U

npoucayphbl, O6H_[I/I€ AJI1 pa3JIMYHBIX THUIIOB 3BCHLBCB CUTHAJIM3ali, U HC 3aBHCHUMBIC
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OT pabOThl KaXKIOTO W3 HUX. OTH (DYHKIUU OPUEHTHUPOBAHBI HA BBHITIOJHEHUE
CJICYIONTUX 3a71a4:

* 00pabOTKa CUTHAJILHBIX COOOIIECHUIH;

* YIIpaBJICHUE CEThIO CUTHATM3AIUH.

DyHKYUss 00paboOmMKU CUSHATILHBLIX COOOUleHUll CIYKHUT JJISI MapIIpyTU3alUN
CUTHAJIBHOTO COOOIICHHS K COOTBETCTBYIOIIEMY 3B€HY CUTHAIHM3AIUH (B UCXOISIIEM
MyHKTE CUTHAIHM3AIMN) U JJISI MapIIPyTU3AIlMH CUTHAIBHOTO COOOIIECHUS (B ITyHKTE

Ha3HAYCHUS) K COOTBETCTBYIOIIIEH TOJICCTEME MOIb30BaTes (puc. 6).

Mysxr Oyuxr
CArpanuInuMs

CHIEATEIANEE A Buifop

[ mapmpyTa

b} [oacucrema
SUNTH L

5

Mapmp;r'(rovutz) 2
mapi route) 3

mapuipyT 2 FsTPCl
Yposess 2
Yposens 2 Mapuipyr 1

f Yposeus 2
ﬂ |_[ Vposens 2 I—I

Ounpeaenenne
HOXCHCTEMBI
HOAB30BATEIN

Puc. 6. YpoBenb 3 MTP. O6pa6oTKka CUTHAJBLHBIX COOOIIEHUIi

Cnenyer ckazars, uto coenquHeHus B cetu OKC Ne 7 ycranaBimBaroTcss MEXIy
MOJICUCTEMaMH MOJIb30BaTEeNsl OJAHOIO THUIIA.

DyHKYyuu ynpaeneHus cemvio CUCHAIU3AYUY PaA3NEIATCd Ha CIELYyIOLue
IPYIIIBL:

* YIpaBJCHHE CHUTHAIBHBIM TpapHUKOM, BKJIIOYAIOIIEe PEKOH(UTYpaALUIO
CUTHAJIBHOIO TpadHKa B OTBET HA U3MEHEHUS B COCTOSIHUU CETH;

* yIIpaBJI€HUE 3BEHbSIMU CUTHAIIN3AINY;

* VYIOpPAaBJICHHE MapLIpyTaMU CHUTHAJIM3ALMM, 3aKIH0Yarolleecs B Iepenaye
uH(OpMAIUU O COCTOSIHUM CETH CUTHAJIN3alUU.

[Ipumep ympaBiieHHs MapuIpyTaMH B clydyae OTKa3a OJHOTO U3 3BEHHEB
CHUTHAJIM3alMK TTI0Ka3aH Ha puc. /.

B ciiydyae oTka3a 3B€Ha CUTHAIM3aLUU MEXIy NMyHKTamMu 4 u B (Mapuipyt 1)

CUTHaJbHBIE COOOIIEHHUS, apecoBaHHbIC B MyHKT S, OyIyT mepeHanpaBisITbCcs Ha
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QIbTEPHATUBHBIA MapuipyT 2 (3B€HO CUTHAJIM3ALUU MEXIAYy MOYHKTOM A H
TPaH3UTHBIM YHKTOM D).
JleranpHble TpeOoBaHMS K (PYHKIMAM CETH CHUTHAJIM3AlUM IPUBEJICHBI B

pekomenganuu MCD Q.704.

[Iysxr Hysxr
cHrHaau3aumn A cHruanusaurn B

r_{héﬁﬁxpyr (route) -

MapipyT 1

VYposens 2
Vposens 2 MapupyT 2

Puc. 7. YpoBenb 3 MTP. YnpasiieHue ceTbI0 CHTHAJIU3AIMHA

Heobxoaumo OTMETUTH, YTO BBITIOJIHEHHE (DYHKIMM mepeaadyn cOOOIEeHUN B
HEKOTOPBIX CIIy4astX MPOU3BOAUTCS COBMECTHO ¢ moacucremon MTP u nmoacucremon
SCCP (ynpasnenue coequnenueM curnanuzamnuu). SCCP u MTP 06pa3yroT ceTeByto
noacuctemy obcmyxkuanusi (Network Service Part - NSP), kotopyro onpenemnsitor
KaK CUCTEMY TOCTaBKH COOOILIEHUH.

Oob6opynoBanmne paéoyero Mmecra

NurepaktuBHbid yueOHO-n1aboparopHsiid kitacc COTCBU-Y (ayx. 221).
3aganue

Kaxxnprii CTyZeHT MOKEH BBIMOJIHUTH Pa0OTy MO BBIOJHEHHUIO 3aJaHUMH,
pa3MmenieHHbix Ha cepepe COTCBU-Y.

Conep:xanue u opopmiieHHE 0TYETA

Otyer o naHHOU paboTe He 0OpPMIISETCS, TAK KaK BCE OTYETHI COXPAHSIOTCS
Ha cepsepe COTCBU-Y.

IHopsinok npoBeneHusi padoThI

[IpenonaBarens Ha cepBepe COTCBU-Y 3a6iaroBpeMeHHO pPETUCTPUPYET
y4eOHYIO TPYIIITy, Ha 3aHATUU KOKIBIM CTYACHT MOTy4YaeT JJOTHH U TapoJib IJIs BXO/1a

B cucrtemy. llepen Havyasiom pabOTHI CTYJIEHT MPOXOAHWT TECTHpPOBaHUE MO 0Oase,
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HaxOJSIIENCS Ha cepBepe. Eci MpOLEHT MpaBUIIBHBIX OTBETOB COCTABIISIET HE MEHEE
70, cTyeHT fqomyckaercs K paboTe, B MPOTUBHOM CIIydae eMy IpeiaracTcsi H3y4nuTh
TEOPETUYECKUI MaTepual, TaKKe pa3MelleHHbI Ha cepBepe. [locie mpoBenenus
BCEX HCCIIEIOBaHMM, BXOJSIIIMX B COCTaB PaOOTHl Ha paboueM MecTe CTyACHTa
nosiBysieTcs 3anuch «PaboTa ycnenHo BeIMogHEHa. JlaHHBIN (akT perucTpupyercs
npenoaaBaresieM. [1o OKOHYaHUU 3aHATUSA MPENOAABATENb COXPAHSIET PE3YJIbTAThI
paboThl cTyeHTa B (aii. Eciii cTyeHT He ycreln 3a BpeMs 3aHATHS BBIIOJHUTH BCE
3aJlaHusl, OH BBIMOJHSET UX CAMOCTOSITEILHO BO BHEYUEOHOE BpEMSI.
HNupopMmanuoHHbIE HCTOYHUKHU

Muxanua W.C., Mauun A.A., u gp. Cucrembl KOMMYyTaluu. YueOHOE
nocobue. — Pocros-na-Jlony, CK®O MTYCH, 2009. - 117 c.
Coaep:xanue u opopmiieHue oTyeTa

Otuyert mo naHHOM paboTe He 0hOPMIISETCS, TaK KaK BCE OTYETHI COXPAHSIOTCS
Ha cepepe COTCBU-Y.
IHopsinoxk npoBeaeHusi padoThI

[IpenonaBatens Ha cepBepe COTCBU-Y 3a6iaroBpeMeHHO pPETUCTPUPYET
y4eOHYI0 IpyIITy, HAa 3aHATUU KAKIBIM CTYAEHT MOJy4YaeT JOTUH U Napoib AJis BX0Aa
B cuctemy. [lepen Hauyanom paOOTBl CTYJEHT MPOXOAMT TECTUpOBaHUE MO 0Oase,
HaxOJILIENCs Ha cepBepe. Eciu MpoueHT NpaBUIIbHBIX OTBETOB COCTABIISIET HE MEHEE
70, CTYyIEHT JoMycKaeTcsl K padoTe, B MPOTUBHOM CiIy4ae eMy Mpe/jaraercs u3yunThb
TEOPETUUECKUN MaTepual, TaKKe pa3MelleHHbIM Ha cepsepe. llocne mposenenus
BCEX MCCIIEJOBAaHUM, BXOISIIMX B COCTaB pabOThl Ha paboyeM MecTe CTyAeHTa
nosiBisieTcs 3anuch «PaboTa ycnemHo BeinmoiaHeHay. JlaHHbIN QakT peructpupyercs
npenojasaresieM. [1o OkOHYaHMM 3aHATHS NPENOAABATENb COXPAHSAET PE3yJIbTAThI
paboTel cTynenTta B ¢aiin. Eciu cTyJeHT He ycren 3a BpeMs 3aHATHSI BBITIOJHUTD BCE
3aJlaHusl, OH BBITIOJHSET UX CAMOCTOSITEILHO BO BHEYUEOHOE BpEMHI.
NudopmanuoHHbIC HCTOYHUKHU

Muxanua W.C., Manun A.A., u gp. Cucrembl KOMMYyTaluu. YueOHOE

nocobue. — Pocros-na-Jlony, CK® MTYCH, 2009. - 117 c.
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