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1 Opranu3zanus U NpoBeIeHNE MPAKTUYECKUX 3aHATHI

e npakTHYEeCKUX 3aHATHIL:

- IIOMOYb OOYYarOIIMMCSl CHUCTEMATU3UPOBATh, 3aKPENHUTh U YIIYyOUTh 3HAHUA TEOPETUYECKOrO
XapakTepa;

- HAy4YWThb CTYJCHTOB IpUEMaM pELICHUS MPAKTHUYECKHX 3a7ad, CIOCOOCTBOBATH OBIIAJACHUIO
HaBBIKAMU M YMEHUSIMU BBIIIOJHEHUS PACUETOB, IpaUueCKUX U APYTHX BUIOB 331aHUM;

- HayuyuThb HUX paboTaTh C KHUIOH, CIyXKeOHOW JOKyMeHTauueil M cXeMaMM, I0JIb30BaThCs
CIIPaBOYHOM U HAy4YHOU JIUTEPATYPOU;

- (QopMHpOBaTH YMEHHE YUYUTHCSI CAMOCTOSITEIHHO, T.C. OBJAJECBATh METOJAMH, CIIOCO0AMU U
IpUEeMaMU CaMOOOYUYEHHSI, CAMOPA3BUTHS U CAMOKOHTPOJIS.

IIpakTHyeckue 3aHATHS — METOJl PEIPOAYKTUBHOIO 00y4YeHHUs, o0ecrneunBaAOIIMi CBA3b
TeOpHHU M NPAKTHKH, COACHCTBYIOIIHI BbIPA0OTKE y CTYJACHTOB YMEHUI U HaBBIKOB IIPUMEHEHHUS
3HAHUH, TOTYYSHHBIX Ha JIEKIHH U B X0JI€ CAMOCTOSTEIILHON pabOTHI.

[lpakTHdyeckue 3aHATHS WUTPAIOT BAXHYIO pOJIb B BBIPAOOTKE Y CTYACHTOB HABBIKOB
IIPUMEHEHHS [TOJIyYE€HHBIX 3HAaHUH IS PEeLIEHUS IPAKTUYECKUX 3a/1a4 COBMECTHO € IIPENOAABATEIIEM.

CrtpyKTypa NpaKTUYECKUX 3aHITHH:

1. Bcrymienue npenoaaBarens — SMUH.

2. OTBeTHI Ha BONPOCHI CTY/ICHTOB IO HESICHOMY MaTepuaiy — 710 10 MUH. BHavaje u Jajee 1mo

Mepe HEOOXOTUMOCTH.

3. Ilpaktuueckas 9actb — 10 255 MuH.

- YSICHEHHE 1I€JIM ¥ TEMBbI IPAKTUYECKOTO 3aHSTHS,

- KpaTKO€ 03HAKOMJICHUE C TEOPETUYECKUM MAaTEPUAJIOM I10 TEME 3aHATHS C IIOMOIIBIO
KOMIIBIOTEPA;

- IOJIy4E€HHE OT MPENOJaBaTeNsl WHANBUAYAIBHBIX HCXOJHBIX TAHHBIX JJIS pacyera;

- BBIIIOJIHEHUE 33JIaHUN, PACUETOB U COCTABJIICHUE OTUETA,

- Bepu(uKalus pe3yabTaToB.

4. 3axII0YUTEeNHHOE CIIOBO MpenogaBaresst — 10 SMUH.

[TpakTHyeckue 3aHATHS MPEICTABIAIOT COOON 3aHATHS MO PEIICHUIO PA3IMYHBIX MPHUKIIATHBIX
3a]a4, TEOPUTHUECKUH MaTepuall A KOTOPBIX ObLI JaH Ha JIeKuMsX. B wurore y kaxuoro
oOyuyarorerocsi JoJkKeH ObITh BbIpaOOTaH OMpENeNIeHHbIN Mpo(deCcCHOHAIbHBIA MOAXO0A K PELICHUIO
KaKIOW 3amaud U uHTYyHIusA. Ha npakTuyeckoe 3aHATHE BBIHOCATCS IIATh 3adad. JlaHHOe
IIPAKTUYECKOE 3aHATHUE SIBJISIETCS OCHOBOIOJATAIOIIMM 3BEHOM B M3YYEHUHU IPHUHLUIIOB MOCTPOEHUS

MHOTOKaHAJIbHBIX HU(POBBIX CUCTEM Epeayu.



[TpakTueckoe 3ansitue Ne 1

Tema: OyHKIIMOHATBLHBIE Y3JIbI 000PYIOBAHUSI BPEMEHHOI'O TPYIIO00pa30BaHUs

1 Hesn padoTbl

1. 3akpenuth 3HAaHUS 1O MPUHLUIAM padOTHl KAHAIBHBIX aMILIUTY]IHO-UMITYJIbCHBIX
MOJZYJIATOPOB.

2. [TonyuuTh NpakTUYECKUE HABBIKA PacyeTOB 4acToT nuckperuszanuu KAUM.

3. OBJ'Ia,I[eTB MCTOHHKOﬁ pacueTa CriICKTPOB AUCKPETU3NPOBAHHBIX CUTHAJIOB.

3amaua Nel

3amanue:

1. II Paccuuraiite yactoTy auckperuzauuu k., TpynmnoBoro curHaiga, 3aHUMAOLIErO CIEKTP
yactoT oT F, 10 F,; 1 monocy pacunsTpoBKH MPH €ro 1eMOTYIISALUN.
1. CpaBHuTe paccuMTaHHBIE 3HA4eHUA Fj.. CO 3HaAUYEHMEM 4YacTOTBI AUCKpeTu3anuu F,.p.,
MOJIYYEHHOM 110 yCIIOBUIO TeopeMbl KoTenbHIKOBa

F o> 2F, 1)
2. CpaBHuTE paccuMTaHHOE 3HaueHue F,., CO 3HaYEHHMEM 4YacTOThl JHCKPETH3ALUH Fo,zp,",
F,),zp_” >2 (F, — F, ), T.e. mpu mepeHoce mepea AUCKpeTH3AIMe

MIOJIy4YEHHOW W3 YCJIOBUSA

MCXOJIHOTO CIEKTpa TPYIIOBOTO CUTrHaja B Buaeocnekrp ¢ F, = 0.

3. M3o06pasure cnekrpanbHbiii coctaB AUIM curnana ma Fy,p v 2F,,, 114 Bcex Tpex

CJIy4yaeB.

4.

Tabnuna 1- VicxonHble naHHBIE U1 3a/1aHUs

Fu,xru | Fe,xru Homepa BapuanToB (1Be nmociexHue NUPPHI CTyIeHYECKOro OnJiera)
24 36 00 | 10 20 30 40 50 60 70 80 90
32 52 01 | 11 21 31 41 51 61 71 81 91
80 148 02 | 12 22 32 42 52 62 72 82 92
36 60 03 | 13 23 33 43 53 63 73 83 93
28 56 04 | 14 24 34 44 54 64 74 84 94
56 88 05 | 15 25 35 45 55 65 75 85 95
112 200 06 | 16 26 36 46 56 66 76 86 96
220 320 07 | 17 27 37 47 57 67 77 87 97
176 340 08 | 18 28 38 48 58 68 78 88 98
92 172 09 | 19 29 39 49 59 69 79 89 99




IIpumep:

FH , Kl FB , kI

80 148

BBIHOJIHeHI/Ie paC‘ICTOB HpOH?;BOIII/ITCSI C UCIIOJIB30BAHHEM COOTHOMGHHﬁ, HpI/IBCIIeHHLIX B
§3.1[1].

F,
Taxk xak F—B MCHBIIIC 2, TO BO3MOXXHO HUCIIOJIB30BaTh MEHEC BBICOKYIO, UEM I10 KOTGJ’IBHI/IKOBy,

H

YacTOTY AUCKPETU3AIIHH.
Benuunny N B pacuetHolt ¢opmyiie BeIOMpaeM paBHOii 1, B cooTBeTcTBUH C [2].

2(F, +F,)

2n+1 @)

Fd.zp. =

Jly1g 3TOTO Ciy4asi mojay4yaem:
Foup. ==(148+80)=152 KI'n
1. HBII; — (152-148;152-80) xI'u =(4;72) xI'1;
2. BBII; — (152+80; 152+148) xI'u =(231;300) kI '11;
3. HBII, — (304-148; 304-80) xI'tt =(156;224) kI 1.
Jlnig ciiydast mpeABapUTEIbHOTO CMEIIEHHUS 110 YaCTOTE UCXOAHOIO CIEKTPa TaKUM 00pa3oMm,
YTO €ro MUHMMaJIbHAas 4YaCcTOTa paBHA HYJIIO MOJTyYaeM:
Foop., =2 (Fe— F.)=2(148-80)=136 kI'm.
1. HBII; — (136-68;136-0) kI['iy =(68;136) kI '1;
2. BBII; — (136+0; 136+68) kI'y =(136;204) xI'1y;
3. HBII, — (272-68; 272-0) xI'1 =(204;272) k1.
Jlnist ciyyast CTpororo npuMeHeHus TeopeMbl KoTeabHUKOBA  MOTYYHM:
F o.p.=2F,=2-148=296 kI'n.
1. HBII; — (296-148;296-80) k['iy =(148;216) k[,
2. BBII; — (296+80; 296+148) xl't1 =(376;444) I'1;
3. HBII; — (592-148; 592-80) k"1 =(444;512) k['11.
Cornacho [1] monoca pacuabTpOBKH JUIs IEPBOTO clyyasi paBHa
Foop/2- Foop 12 =76-68= 8 xI'm.
CrexTpaJIbHBIN COCTaB CUTHAJIOB JIJISl BCEX TPEX CiIydaeB M300pakeH Ha pucyHke 1. Ha

pucynke CHC — cnekTp UCXOIHOTO CUTHaa.
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Pucynok 1. CnekTpanbHblil cOCTaB CUTHAJIOB

BriBosbI:

1. Cnexktp BO BTOPOM M TpeTbeM ciydasx (U3MUYECKH HepealuzyeM u3-3a
HEBO3MOKHOCTH Pac(UIbTPOBKH CUTHAJIOB HA BBIXOJIE IUCKPETU3ATOPA.

2. Jns  ¢usuyeckold peanuzany  HEOOXOJMMO YBEIHYUTh 3HAYCHUS 4acToOT
JMICKPETU3AIMA OTHOCUTEIILHO PACCYMTAHHBIX 3HAYCHUH.

3. HauOonee BbIroieH MepBbI BapUaHT, MOCKOJIbKY OH (U3WYECKU peanusyeM IpH

JAOCTUIKCHUU TPUCMIIEMOT'0 3HAUCHUSA YaCTOThI JUCKPECTU3allUU.

KOHTpOJIbHLIe BOIIPOCHI

Jatb onpenenenne GyHKINUNA KaHATHHOTO aMIUTUTYIHO-UMITYJILCHOTO MOAYJISITOPA.
[TepeuncnuTh OCHOBHBIE 3TAIBl AHATOTO-IIM(PPOBOTO MPeoOpa3OBaHMUS.

Cdopmynupyiite Teopemy HaiikBucta-KorenpHukona.

HasBartb ocHOBHBIC oTiinums curaaioB AUM-1 ot AUM-2.

[lepeuncnure OCHOBHBIE SJIEMEHTHI HHIUBUyanbHOr0O AVIM TpakTa.

HmeeT 1 MecTo ociabiieHue CHTHAIA Ha CTYIIEHHU JIUCKPETU3aIliN aHAJIOTOBOTO CUTHAJIa?
[TpuBenuTe hopMyITy JIJIsl BBIYUCIICHUS OCIIA0JICHUS CUTHAJIA HA CTYIICHH JUCKPETH3AIHH
aHAJIOTOBOTO cUrHana?

Kak ocymecTBisieTcss CHHXpOHHU3AIUs pabOThI 3JIEMEHTOB HHANBUAYaIbHOTO AVIM Tpakra?

Kaxk ocymectsigercs nemonyisiusa AVIM curnana B npueMHOM TpakTe?

10. TpeboBanus1, mpeAbSBISIEMBIC K 3aITUIIICHHOCTH OT oMeXx auckperusamnun aist OLK.



3amauya Ne?

«OL[GHKEI 3alMUIICHHOCTHU KAHAJIBHOTO aMINIMTYAHO-UMITYJIbCHOT'O MOAYJIATOPA

OT HIYMOB KBAHTOBAHUA»

ean:

1. U3yuuth ocHOBHBIE ainropuTMbl padoTel KAUM mnpu ¢GopMHpOBaHUHM BBIXOIHBIX
JBOMYHBIX KOJOBBIX MOCJIEIOBATEIHLHOCTEH JIJISl PA3IMYHBIX BUIOB KOJAUPOBAHUS.
2. IlpuoOpectn yMeHHS ¥ OBJAQJACTh METOJUKON OIEHKM 3alIMINEHHOCTH KOJOBBIX

MOCJIE0OBATEIbHOCTEN OT [TYMOB KBAHTOBAHU .

Pexomenganuu:

W3yuuth cripaBouHbiid MaTepuan B [1]c. 45 — 69, [2]c. 90 - 104.

1 Ilopsinok BbINOJIHEHUS] Pa0dOTHI:

1. Onpoc 1o TeopeTnyeckoMy MaTepHuaty 3aHATHS U U3ydyeHHe OJ0Ka KpaTKUX
TEOPETUYECKHUX CBEICHUH (C IOMOILBbIO KOMITBIOTEPA).

2. VscHeHue 331a4u, METOAMKHU PacyeTOB U MHIMBUYyaJbHBIX UCXOAHBIX JaHHbIX,
IIOJIyYEHHBIX OT IIPENOAABATES.

3. BrimmonHeHnue 3agaHus.

3AJJAHUE

Ha BBIX0/1€ KaHATFHOTO MOAYNIATOPA UMEETCS OTCYET rapMoHHUeckoro curaana AM-11
U= MB.
[Ipoussectu:
- KOAMpPOBaHHME oTcueTa 12 — pa3psaHbBIM JTUHEWHBIM CHMMETPUYHBIM KOJOM C PaBHOMEPHOU
IIIKAJION KBAaHTOBAHUA O,
- KOJIWPOBAaHWE JTOrO0 OTCYeTa HEJIWHEHHBIM KoJoM A=-87,6 Cc HepaBHOMEPHOH IIKaION
KBAaHTOBAaHUA U 0, =0,
- JUTSL KQKJIOTO KOJIa OTNPENETUTh OMIMOKY KBAHTOBAHUS M 3AIIUIEHHOCTh OT ITYMOB KBaHTOBAHMSI,

- paccuuTaTh HaNpsHKEHUE OTPAaHUYEHUS KOJEPa;



- JUIA KaXJIOTO KOJa IMPOU3BECTH JCKOJUPOBAHUE ITOJYUCHHOTO KOJa C YYeTOM BBEICHHBIX
OIINOOK;
- M300pa3uTh rpauuecKy OTCYETHI U UX KOJBI,

- CPABHUTDL PE3YJIbTATBI U CACIATh BBIBO/IbI.
HcxonHble JaHHbBIC OIS 3aJaHUS B Ta6HI/ILIe 1.
MeTOIlI/I‘IeCKI/Ie YKa3aHUA K BBIIIOJJHCHHUIO 3a1aHUSA

JIJis BBIMOTHEHHS 33aJaHUsl HEOOXonuMO W3yunuTh Mmatepuan §5.4 [2], §1.3, 1,4 [1], mns
000X TUIIOB KOJIEKOB IIPUHSTH YUCIIO YpOBHEN KBaHTOBaHUsA 2048.
Pacyer 3amuIIEeHHOCTH OT IIYMOB KBAHTOBaHUS JJIs TapMOHHUYECKOTO CHUTHala

MPOU3BOIUTCS 1O hopMyIie

2
A = 101g 6;2 0

Bennuuny oTcuera N mara KBaHTOBAaHUS MOXKHO OpaTh Kak B aOCOJIOTHBIX, TaK M B
OTHOCHUTENBHBIX enuHunax. CTpykTypa KOJOBOW KOMOWHAIUM JUIs HeNWHeiHoro koma A--87,6
nmeer Bun P XY ZA B C D,
rie P —3HakoBbIi cumMBOI,

XY Z — cuMBOJIBI KO/1a HOMEPA CETMEHTA.

ABCD — cumBoITBI KO/1a HOMEpa YPOBHS BHYTPH CEIMEHTA.

Ilpumep

Hcxoonvie oannsie: Ha BbIX0/1€ KaHAIBHOTO MOIYJIATOPA UMEETCS OTCUET TAPMOHUYECKOTO
curHana AUM-II U = 2,9 mB. lllar kBantoBanus 0=3 MKB. OmHOKH COCTOSAT B HCKAKEHUAX 3 U
10 mo3umnwmii paBHOMepHOTOo Koja 1 nmo3utinii Y u C B HEpaBHOMEPHOM KOJIe.

IIpoussecru:

- KOAMpPOBaHME oTcueTa |2 — paspsaHbBIM JUMHEHHBIM CHMMETPUYHBIM KOJOM C DPaBHOMEPHOU
IIKAJIOM KBAaHTOBAHUS O,

- KOJIMPOBAaHHWE JTOTO0 OTCUeTa HEIWHEWHBIM KoaoM A=-87,6 Cc HepaBHOMEpHON MIKaION
KBaHTOBAaHUA U 0, = 0,

- ISl K&KIOTO KOJa ONPEACIIUTh OIMTMOKY KBAaHTOBAHMSI M 3AIUIIICHHOCTD OT IIIYMOB KBaHTOBAHUS |

- paccuuTaTh HaNpsHKEHUE OIPaHUYEHUS KOJEpa;



- JUIA KaXIOTro KOJa IPOW3BECTH JIEKOJAMPOBAHHE IOJYYCHHOTO KOJa C Y4YETOM BBEICHHBIX
OIINOOK;
- 1300pa3uTh rpauecKu OTCUETHI U UX KOJIBI;

- CPaBHHUTB PE3YJbTaThbl U CACIAaTh BBIBObI.

Pemrenue

1. KoaupoBanue orcyera 12 — pa3psiiHbIM JIMHEHHBIM CHMMETPHUYHBIM KOJAOM C

PaBHOMEPHOI1 IKA/10ii KBAHTOBAHUS O

HUcxoonvie oannsvie: U [MB] =2,9 MB, mar kBantoBanus 0 [MkB]=3 MkB.

JIJ1s1 3TUX UCXOJHBIX TaHHBIX TOTYYUM:

1.1 Ctpykrypa aBonyHoro orcuera — AXXXXXXXXXXX, rie A—Io3unus 3HaKa
oTcueTa, a X — UHGOPMallMOHHbBIE TTO3HUIIUH.

Jlis monydeHus AecsITHYHOTO SKBUBaIeHTa otcyeta pazaenum U [MB] Ha

2,9-1073

o0 [MkB]: 310 996,7. bepem nienoe 3naueHue: 996. [lockonbky oTcyeT

HOHO)KHTCHBHLIﬁ, moJrydacM npsaMbIM HpeO6pa30BaHI/I€M JCCATHYHOI'O YHCJIa B ABOUYHOC YHCJIO

JMHENHBIA CUMMETPUYHBIN KOJI C pABHOMEPHOM IIKanoi kBaHTOoBaHud 6: 101111100100.

1.2 Omunbka KBaHTOBAHUS: A=g=1,5 MKB.

6U 2
ST 677b.

1.3 3aluIeHHOCTh OT IIYMOB KBAHTOBAHUS: A, . = 101g
i

14  Hampsbkenue orpanudenus konepa: U,,=2048- 6 = 6,144 mB.
1.5 Ommbounas xomOuHanuss wumeer Bua: 100111000000, dYro COOTBETCTBYET

JECATUYHOMY SKBUBaJIEHTY oTcueTa: + 448. Takum oOpa3om, ommbOka kojaeka Oyner paBHa (996 -

448)- o= 548 -9=1,644 MB.

2. KoaupoBanme oTcuyeTa HeJIMHEHHBIM Ko/10M A -87,6 ¢ HepaBHOMePHOIi IKAJI0H
KBAHTOBAHUA U O, = 0.
2.1 Ctpykrypa aonuynoro otcuera: P XY ZA B CD.
Benuunny 0TcueTOB BO3bMEM B OTHOCUTEIBHBIX €IUHUIAX, TO €CTh BBIPAKEHHBIX B J,.
[TockonbKy OTCUET MOJIOKUTENBHBIN, a UMClIo 996 -d, momasaeT B MIECTON CETMEHT, TO MOJTy4yaeM

sgauenns P XY Z =1110.

10



Jns Haxoxnaenus 3uadeHnit no3unuii A B C D HeoOX0oauMo BEIYECTh U3 JCCATHIHOTO
HKBHUBAJICHTA OTCYETa HAYaTbHOE 3HAUCHUE OTHOCUTEIBHBIX aMILTUTYH 6 cerMeHTa, paBHoe 512, a
3aTeM MpeoOpa3oBaTh OCTATOK B ABOUYHBINM YKBUBAJICHT, UMEs B BUJY, UTO B 6 CETMEHTE IIIar
KBAaHTOBaHUA paBeH 0=32 J,, [loaTOMy OCTaTOK HY»KHO pa3ieauTh Ha 32 U B3SITh HAUMEHbBIIIEE
1eJI0e U 3aTeM MPeo0pa3oBaTh B JECATUUHOE YUCIIO.

[Tomryuaem: 996-512=484, nenum Ha 32 u nomydaem 15,125, 6epem HanMeHbIIIEE IET0C —
15, mpeobpazyem B gBonuHoe yucio: 1111.

OxkoHuyarenbHO Ko orcyera: 11101111,

5 328
2.2 O1mnOKa KBaHTOBAHUS: AZEZTOZZ4 MKB.

2
2.3 3alIeHHOCTh OT IIYMOB KBAHTOBAHUS: A, . = 101g 66U = 37,6 nb.

2
i

2.4  Hanpsokenue orpannuenus kogepa: U,,,=2048- 6 = 2048- 6,= 6,144 MB.

2.5 Ommbounas komOuHarus umeeT Bua: 11001101, Ilpu nekoaupoBaHUU yUUTHIBAEM
CIEAYyIOUIEe: OTCYET IOJOKUTEIbHbIA, CETMEHT 4YEeTBEPThbIA, JBOMYHBI KOJI B CETMEHTE
COOTBETCTBYET JAECSITUUHOMY uHciy 13.

TakuMm oOpa3om, MmosydyaeM: OTCYET paBEH CyMMe HAa4allbHOTO 3HAUYEHUs 4 CerMeHTa u
JECATUYHOTO dKBUBajeHTa ABonyHOro kojaa 1101 ¢ yderom TOro, 4To B U€TBEPTOM CETMEHTE Ilar
KBaHTOBaHUS 0=8 J,. OkoHUaTenpHO mosrydaeM: +128+(8-13)=+232 §,, Takum o6pazom, omrmuoOKa

Kozeka Oymer papaa (996 -232) - d,= 764 9,=2,292 mB.

13)80:11)118H

1. JIMHEVHBII CUMMETPUYHBIM KOJ C PaBHOMEPHOM IIKAJOW KBAHTOBAaHUS O, UMEET
0O0JIBIIYIO 3aIIMIIIEHHOCTh OT ITYMOB KBAHTOBAHUS M MEHBIIYIO OIIMOKY KBAaHTOBAHMS.

2. Hemuneitaptii xonq A -87,6 ¢ HepaBHOMEpHOH IIKaloOd KBAaHTOBAaHHUS HMEET
MPEUMYIIECTBO B MEHbILIEH AJIMHE KOJOBbIX KOMOMHALIUH.

3. O0a Ko/1a KpUTUYHBI K CITYy4alHBIM UCKKEHUSM pa3psiioB KOJOBBIX KOMOWHAIIMH.

4. C yderomM TOro, 4YTO 3aUIUIIEHHOCTh OT ILIYMOB KBAaHTOBAHUSA Y JMHEHHOIO
CUMMETPUYHOTO KOJa C PaBHOMEPHOW IIKaIOH KBAaHTOBAaHUS M30BITOYHO BEJMKA, UCIOJIH30BAHUE

koyma A -87,6 ¢ HepaBHOMEPHO# MIKAIOI KBAHTOBAHHS MTPEIIOYTUTEIHHEE.
4. KoHTpOJIbHbIE BONIPOCHI:
1.  Ha3HayeHue KaHAJIBHOTO AMILTUTYIHO-UMITYJILCHOTO MOIYJISITOPA.

2. B ueMm coctout orimune BeIXOIHBIX KAWM curnaizos AUM-1 or AUIM-2.
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Kakwue enie koapl ¢ HEpaBHOMEPHOM IIKaJI0i KBAHTOBAHMS BbI 3HaeTE?
Kakue ypoBHU niepeaun Bbl 3HaeTe?
B uem uzmepsitorcst ypoBHU niepeauun’?

Kak ouenuBaercs 3amuiineHHOCTs curuaia Ha Boixoge KAVM oT nrymoB KBaHTOBaHUs?

N o g &~ W

[ToueMy 1ipu oLleHKE 3aIMIIIEHHOCTH curHajia Ha Beixoje KAUM ot miyMoB yYUTHIBAIOTCSA

TOJIBKO ITYMBbI KBaHTOBaHHU?

©o

Kaxk paccuntsiBaeTcst MOITHOCTh IIIYMOB KBAaHTOBaHUS?

9. Ha ckonpko cermMeHTOB pa30ouBaeTcs quana3oH BXOAHBIX curHaiioB KAVIM npu
HEPaBHOMEPHOM KOAMPOBAHUH 11O KBA3HJIOTapU(PMUIECKOMY 3aKOHY?

10. Ha3oBure 3HaucHHUE I1ara KBAHTOBAHUS B 6-M CETMEHTE, B 1-M CerMeHTe

11. npu HepaBHOMEPHOM KOJIUPOBAHHH MO KBA3HIOTAPU(PMHUUECKOMY 3aKOHY.

12. HazoBuTe HavyaJbHOE 3HAYEHHE B 5-M CETMEHTE IMPU HEPAaBHOMEPHOM KOJUPOBAHUH T10
KBa3mWIorapu(MUIecKoMy 3aKOHY.

13.  Kak u3MeHseTcs 3aiIeHHOCTh OT ITyMOB KBaHTOBaHUs BbIxoqHOro KAWM curnana
MIPU TIEPEXO/IC TPAHUIIBI CMEKHBIX CETMEHTOB B CTOPOHY YMEHBIIICHUSI HOMepa?

14. Kak u3MeHsieTcs 3allUIIeHHOCTh OT IIIyMOB KBaHTOBaHUS BbixoqHOro KAMM curnana

IIpHu IepexoAc rpaHrulbl CMEKHBIX CCTMCHTOB B CTOPOHY YBCIIMYCHUSA HOMepa?

Ta6J'II/II_Ia 21— I/IH,I[I/IBI/II[yaJ'IBHBIC 3alaHuA Jid CTYACHTOB

11111 1
PaBHOMED 8 5 1
= 112019 |8, |7, |6, |5, |4, 4, 4,19, 18, |7, |6, 1109,
2 HBII , , 2
o o E vl (1214165 (-1]7 1 5123|334 , |1
2 & 5  Kkox 1 3 -
T = g 2 |7 |3 1
S 7 =
= ='Q
5 = 2 HepaBHoM
S E g PIX|Y|Z|P|X|Y|Z|P|P|[X]|Y|Z|X]|Y PIP|X|Y
2 €pHBIN
= B|C - |IC|A C|X|/D|D|C|A|A C|D|D|C
KOJI
I[ITar kB.
212|3|3(5/5(4|4|7|7|/6|6|3|3|8|8[2|2|4]|4
o0 [MxB]
Otcuer 1,1312,121(3,]011,|2]3, 3 4, L 1,125 |31, |1]0, |2
U [MB] 81,19, (21],]2]|,]| 4 5 5 g 71,12],16],]18],
1 2 4 8 6 6 2 5
oo0/0(0j0j0j0O|j0OJO|O}j2 222|122 |2 (1|11
Bapuantbi
0|1,2(3(4|5/6|7|8]9/0(1/2/3(4|5/6|7|8]9




212222 |2|2|2}2|2|3|3|3|3|3|3[3|3|3]3
0(1/2(3(4/5|/6|7[8|9]0{1(2|3|4|5|6|78]9
4 1414 (414/4|4]14|4]|4|5|/5|5|5[5|5]|5|5]|5]5
0|1,2(3(4/5|6|7|8]9/0(123(4|5/6|7]|8]9
66|66 |6|6|6|6|6|6|7 |77 (7|77 |7|7|7]7
0(1/2(3(4/5|/6|7[8|9]0{1(2(3|4|5|6|78]9
8/8|8(8(8(8[8[8[8[8[9]9/9|919]9]9|19]919
0(1/2(3(4/5|/6|7[8|9]0{1(2(3|4|5|6|78]9

Crucok PCKOMCHAOBAHHbBIX HCTOYHHUKOB

1. Kpyxmanes B.B., l'opauenko B.M., MouenoB A./[. LludpoBeie cuctemsl nepenauu.
Y4ebHoe mocobue st By3oB / moxa penakuuend A.Jl. MoueHoBa. — M.: 'opsiast muHus —
Tenexom, 2012.

2. lludpoBsie U aHAIOTOBBIE CUCTEMBI Nepenayn. Y4eOHuK Ui By30B / mon penakuuein B.U.
WBanosa — 3-oe nznanne — M.: ['opstaas muaus — Tenexowm, 2014.

3. Topmuenko B.H., Teepeukuit M.C. MHOrOKaHAJIbHBIC TEICKOMMYHUKAIIHOHHBIC CHCTEMBI.

VYuebHuk 11 By30B. M.: ['opstuas nunus - Tenexom, 2013.
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3agaua Ne3

«Anmnapatypa rpynmnooopa3oBanus BropuuHoi u Tperuunoi LICIT na npumepe LICIT UKM-

480

ean:

1. 3akperuieHue 3HaHUH OCHOB IIOCTPOEHHUS  TEIEKOMMYHHMKALIMOHHBIX  CHCTEM
IIJIE3UOXPOHHON UEPAPXUM.

2. W3yuenme mnpuHOMIOB  (opMupoBaHHs  HHU(POBBIX  MOTOKOB  OCHOBHBIMHU
GbyHKIMOHATBHBIMY 31eMeHTaMu anmnaparypsl LICIT MKM-480.

3. IlonydyeHue HaBBIKOB M OCBOCHME METOJIUKHU OIpPEJENICHHs] COCTOSIHUS (YHKIMOHAIbHBIX
anemenToB ammaparypsl LICIT UKM-480.

Pexomenpanuu:

W3yunth cripaBounblii MaTepuan B [1] c.115-117, ¢.134-137.

IMopsinok BbINOJIHEHHUS PadOTHI:

1. W3yuuts cTpykTypy nudposoro noroka E1 u meroa ero ¢popmupoBanus.

2. W3yuuts npunimun odbennHenus nugposbix norokoB El1 B motok E2, conepxanue
CIIy’K€OHBIX U MH(POPMAIIMOHHBIX MTO3ULIUHA.

3. W3yuuth npuHmmn odbenuHeHus nugpoeix notokoB E2 B motok E3, comepkanue
CIIy’k€OHBIX U MTH(POPMAIIMOHHBIX O3ULIHI.

4. W3yunts npunun o0bennHenus uugposbix notokoB E3 B motok E4, cogepxanue
CITy’k€OHBIX U MTH(POPMAIIMOHHBIX MO3UIIHI.

5. 3aduxcupoBaTh pe3yabTaThl UCCIEOBAHUS B OTUETE.

3.1 UccnenoBanne yHU(DUIIMPOBAHHOH amnmapaTypbl opMUpPOBaHUS IU(PPOBOTO MOTOKA

E1 AKVY-30.

3.1.1 M3yunTh cxemy AIIEKTpHUECKYI0 CTPYKTYpHYI0 AKY-30, npuHimm e€ paboThl 1 BUIIBI

CUTHAJIOB. 3aguKcupoBaTh pe3yabTaThl UCCIEAOBAHUS B OTUETE.

3.1.2 IIpoBepka paborocriocobHOCTH crcteM curHanu3anuu ctoiku CAIIK 1 KoMIIeKToB

AKY-30 u KCO:
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- mepeBect TyMOsepbl Ha KCO 1 Ha KOMIUIEKTE UCTOUYHUKOB 3JiekTponutanus (KMD) B
nonoxenne BKIIFOYEHO, npu stom cBetsitest cBetoauoas! 24/60 na KCO u UKM Ilp nHa
komiuiekTe AKY-30, a Tak ’ke JaMIO4YKU Ha BEPXHEN paMe CTOMKH, JKEIThIE JIaMITbl Ha
TpaHcIapaHTe U 00LIECTOEYHOM TabJI0, 3BEHUT 3BOHOK;

- Haxath kHonky OTKJI. UHAUKAILINU na KCO; npu 3TOM 107KHBI BEIKITFOUUTHCS
3BOHOK M JIAMIIOYKA HAa BEpXHEH paMe CTOMKH;

- HaxaTb kHonKy [IPOBEPKA MHANKAILIMU na KCO, npu 3TOM JOKHBI CBETUTHCS BCE
ceetono bl Ha KCO u Ha kommuiekte AKY-30, a Tak ke yka3aHHbBIC JIAMIIOYKH, 3BEHUT 3BOHOK;

- orxath KHONKy [[POBEPKA MH/INKALINU; cBeTo1MO b1, TaMIIOUYKH U 3BOHOK
OTKJIF04arcs, kpome cBeToano0B 24/60 va KCO n MKM Ilp na xommnexre AKY-30. Haxatp
kHonKy BKJI LIJIEN®A. Homxen ceetuthesa ceroguon BKII [IJIEN®A n MOTaCHYTh CBETOIHUON
KM IIp na komruiekte AKY-30, xkenteie 1TaMIOYKH Ha TPaHCIApaHTE U 00IIECTOEYHOM TadJIo;

- BBIKITIOUUTH TyMONep Ha KD, npu 5TOM N0KHBI CBETUTHCS cBETOAMO0 bl +5B 1 —5B Ha
komiuiekTe AKY-30, namnouka Ha BEpXHEH pame CTOMKH, BCE JIaMIIbl HAa TPAHCIIAPAHTE U
0011ecTOCYHOM TabJIO ¥ 3BOHUTH 3BOHOK;

- BKIIOUHUTh TymMOsIep Ha KWD, mpu 3TOM yKa3aHHBIE SJIEMEHTHl CUTHAIIM3ALMH JOJKHBI
OTKJIIOYHUTHCSA. Boikmtounts TymMOep Ha KCC, npu 3TOM J0JKEH CBETUThCS CBETOAMO +5B Ha
KCO, namnouka Ha BepxXHel paMe CTOWKH, KpaCHBbIE JIaMITbl Ha TPaHCIIapaHTe U 0OLIECTOCYHOM
TabJ10, 3BOHUTH 3BOHOK. [Ipu Brimtouenuu tymoiepa Ha KCO yka3zaHHBIE JIEMEHTHI CUTHATIU3ALIUN
OTKJIIOYAIOTCS;

- Haxxath Ha KCO kHonky 1/AKY-30 1 KHOIIKY BBI30B, ITPH 3TOM JIOJIKHBI CBETUTHCS
ceeroano bl BbI3OB Ha kommiiekte AKY-30, nammouka Ha BEpXHEH paMe CTOMKH, 3eTIeHbIe
JIAMTIbI Ha TPaHCIIapaHTe U OOIIECTOCUYHOM TabJ10, 3BOHUTH 3BOHOK. [Ipu omkarun kHonku BbI3OB

yKa3aHHbIE 3JIEMEHThI CUTHAIN3ALUU OTKIFOYAOTCS.
3.2 [IpoBepka pabOTOCIOCOOHOCTH CUCTEM CUTHanu3auui croiiku CBBIT

3.2.1 Haxatp knonky ITPOB. JlomkHBI 3aropeTbcsi HHANKATOPbl KOMILJIEKTOB
BBI'-Y, CO, CC u namnsl Ha BepxHeil pame CBBI', a Takke 3B€HETh 3BOHOK.
3.2.2 Orxkare kxHomky [IPOB. B TeueHmm oOIHOW MHHYTHI IIOJDKHBI IIOTaCHYTh BCE

UHAUKATOPHI (KpoMe «DCUTHY), TaMIIbl U OTKIIFOUYUTHCS 3BYKOBAsi CUTHAIH3AIMS.
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3.3 IIpoBepka paboTocmocodHoCcTH cucTeM curHanu3anuii croiiku COJIT

Haxats kHonky « KOHTPOJIby» Ha nmuneBoit manenu 6:10ka bOC, 10KHBI 3aropeThbesi BCe
3JIEMEHTBI CBETOBOM MHIMKAILIMK PACIOJIOKEHHbIE Ha JuleBbIX nanemsix YU-1, YU-2, YU-3 u BOC,

Kpome cBeroano 0B «IIp» Ha nuueBsIx nanensax YU
3.4 TIposepka padotsl kommuiekTa AKY-30 B pexxuMe «mepenada-mpuem

3.4.1 Pexxum paboThI «1iepeada-mprueM» OCYIIeCTBUTh, HA)KaB Ha JIMIIEBOM MMaHen
komiiekta kHonky BKJI ILIJIEMMA. [Tpu 5TOM J0IKEH 3aCBETHTCS HHIMKATOP, PACTION0KEHHbIH
PSIOM C TIEpEeKITIoYaTeNeM.

3.4.2 CocTaBuTh CXE€MY U3MEPEHUI OCTaTOUHOrO 3aTyxaHus kaHana TH AKY-30 B pexume
UTEN®.

3.4.3 IIpoBecTu U3MEpEeHUs YCTAaHOBOYHOTO ocTtaTouHoro 3aryxanus (F=820+101m.

3.4.4 Pe3ynbTarhl u3MepeHust 3aUKCUPOBATH C TAOIHIIE, MPOAHATU3UPOBATH U C/IENIATh

BBIBOJIBI.
3.5 VzmepeHne HanpsKEHUH UICTOYHUKOB BTOPUYHOTO 3JIEKTPOIIUTAHUS
3.5.1 CocTaBuTh CX€My U3MEPEHUH U NIPEACTABUTH €€ HA YTBEPKACHHUE MTPENOAABATEIIO.

3.5.2 3MepuTh HanpsiKeHHE Ha KOHTPOJIBHBIX THE3/IaX «1», «-» U «L» KOMIUIeKTa
AKY.Onu gomxHsl OBITH B TIpEIeIax:

- (uroc 5,00£0,25)B;

- (munyc 5,00+0,25)B.
3.5.3 M3MepuTh BBIXOIHBIC HANPSHKEHUST HA KOHTPOJBHBIX THE3MIAX «+», «-» U «L»
NBO.I1124 CALIK. OHu 10KHBI OBITH B Tpeeax:

- (umroc 5,00%0,25)B;

- (munyc 5,00+0,25)B.

3.5.4 I3MepuTh HaNpsKEHUsI Ha KOHTPOJIBHBIX THE3AaxX «+5B» u «—5B» oTHOCUTENBHO «L»
komiutekta KBBI'-1V.
3.5.5 I3MepuTh HaNpsDKEHUST Ha KOHTPOJIBHBIX THE3/IAX «+»,«—» U « » O0sokoB (IH.
HanpsioxeHus 10KHBI ObITH B TIpeenax:

- (5,0+0,1)B Ha rae3gax 6okos 1, 11, 15;

- munyc (5,240,1)B Ha rue3gax 61o0koB 10, 24;
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- (12+0,5)B Ha rae3max Omnoka 12;
- munyc (1240,5)B na rae3nax 6ioka 25.
Hywmepanus 6;10k0B npuBeneHa Ha nanenu ctoiiku CTBI.
3.5.6 M3mMepuTh HaNpsHKEHUST HA KOHTPOJIBHBIX THE3/IAX «+»,«—» U « » 0sokoB (IH.
Hanpsioxenus 10KHBI OBITH B TIpeenax:
- (5,0+0,05)B — miis 6;moxoB CH-24/5, pacnionoxennbix ciesa B psaax OJIT1 u OJIT2,
B ycrpoiictBax TM, CC u B OKC;
- (5,2040,05)B — mis 610xk0B CH24/5.2, pacnionoxeHHbIX cnpasa B psaax )JIT1 u
OJIT2;
- (12,0£0,1)B — s 6:moxoB CH-24/12, pacnonoxxenHsix B ycrpoiicrBax CC, TM.

PE3yIbTAaThI I/I3M€p€HI/II7I Saq)HKCI/IpOBaTB B Ta6J'II/II_I€, CPaBHUTb C HOMHHAJIbHBIMH U CACIATb

BBIBOJbI.

3.6 Habmrogenue hopmbl 1 U3MEpEHHE TapaMeTPOB YacTOT 33JAl0IIUX TeHEPaTOPOB

3.6.1 CocTaBUTh CX€My U3MEPEHUH U MPEACTABUTh €€ Ha YTBEPKACHHUE MTPENOaBaTeto.

3.6.2 IIpoBecTu Habm0eHHE (HOPMBI M U3MEPEHHE YAaCTOTHI 33JJal0Iero reHepaTopa
(ree3no TAKT na nuneBoit nanenu AKY-30, HOMUHaIIbHOE 3HAYEHNE YaCTOThI
(2048,00040,005)kI 1.

3.6.3 IIpoBecTu HabmOeHHE GOPMBI M U3MEPEHUS TapaMETPOB UMITYJIbCHBIX
nocneaoBarenbHocTell B Tpaktax nepeaayu v npuema (I'H. 4xI'u [IEP u I'H. 4xI'n I1P).

3.6.4 IIpoBectu HabMIOACHNE (GOPM M M3MEpPEHUE YACTOTHI 3a1atotero reaeparopa CBBIT
(rue3zno BbIX..8 MI', HomuHansHoe 3HaueHue yactotThl (8448000120) ).

3.6.5 IpoBectu HabOMIOACHIE (GOPM H U3MEpPEHHUE YACTOTHI 3a1atotero reaeparopa CTBIC
(rue3no «8592 KI'uy» Ha 6noke I'3-T, HoMuHanbHOe 3HaueHne 4actoThl (8592000+£10)I ).

PesynbpTrarhl n3Mepenuii 3apuKCUpoOBaTh B OTUYETE.

o pe3ynbTaTam U3MEpEeHUH C/IeiaTh BBIBOABI O COOTBETCTBHM MOTYYEHHBIX
XapaKTEPUCTHK TEICKOMMYHUKAITMOHHBIX CHCTEM UX HOMUHAIIbHBIM 3HAYEHUSIM H COCTOSTHUT

paboTOCIIOCOOHOCTH UCCIIETYEMBIX CUCTEM.

4 KoHTpOJIbHBIE BOIIPOCHI.

1. OOwsacaure Haznauenue LICITI KM - 480.

2. Ha3zosure ckopocts nepenaun rpymnmnosoro noroka KM - 480.
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[Tepeuncnure coctas anmapatypsl LICIT KM — 480.
HazoBure ¢pynkunu kommiekta AKY — 30.
Ha3zoBute (yHKINU CHCTEMBI CITY>KEOHOM CBA3H.

OO0BsicHuTe Ha3HaUeHUe U ykaxute cocraB CBBI'.

OOmbsicauTe Ha3HaueHue U ykaxure cocta CTBI.

© o N o g~ w

HazoBute ¢pynkmmu komrexra KTBI.

10. OO6wbscuure naznauenune COJIT.

11. Tlepeuucnure coctaB obopynosanust COJIT.

12. Hazosute ocHoBHbIe tapamerpsl OJIT, JIT, CC.

13. HazoBute ocHoBHBIEC TapameTpsl TMY u TMM.

Couepmanne oTYEeTAa MO NPAKTHYCCKOMY 3aHATHUIO

[Tepeuricnure MpUYMHBI cpabaTHIBAHKUS CUCTEMBI curHaIu3anuu croiiku CBBIT

TCMa, LCJIb 3aHATUA, CTPYKTYpHAs J3JICKTPHUYCCKasd CXEMa yqe6Ha;1 MarucTpajan CUCTCMBI.

Cxema anexrpuueckas crpykrypHas AKY — 30. 3HaueHue TakTOBOM 4acTOTHI IMHEHHOTO CUTHAIA.

OCHOBHBIE TEXHHYECKHE XapaKTCPHUCTUKU CHUCTCMEI, Ta6n1/1ua I/I3M€p€HI/II7I KOHTPOJUPYCMBIX

napameTpoB 1o (opMme, PeICTaBICHHON HIXKeE.

N m3mep. | Haum. | Mecto | Usmepsie | Cpeactsa uamMepeHuit

nU3MeEp. | U3Mepe MBIE
THE3[ HUI | mapameT
pHI

Cxema
COeIUHEHNN

Crmcok PEKOMEHAOBAHHBIX HCTOUYHHKOB

1. B.B. Kpyxmanes, B.H.I'opnuenko, A.Jl. MoueHnos. LludpoBsie cuctemsl nepenayu:

YuebHoe nmocodbue st By30B /[log pen. A.JI. MouenoBa. — M.: T'opsiaast munams — Tenexom,

2013. - 352 c.: nin.

2. Texuuueckas nokymeHTanus Ha cuctemy MKM-480.
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3amaua Ned

«MynbTuniexcop BBoaa-ssisoga MIIIT 155Ky

Hean:

1. VI3yuenue CTpyKTYypHOU CXeMbl KaHATbHOTO MYJIbTUILUIEKCOPA CHHXPOHHON HEPApXHH.
2. Nzyuenune paboumnx mapamerpoB MmyiabTuriekcopa MIIITISSK.

3. N3yuenne npunimuna padotel MyasTuiiekcopa MIIT155K.

Pexomenganum:

N3yuuth cripaBouHblii MaTepuan B [1] 167-175, [2]c. 2-20.

Ilopsinok BbINOJIHEHHUS PadOTHI:

1 Onpoc no TeopeTHUEeCKOMY MaTepuay 3aHsTHS.

2. VscHenue 3a1a4m.

3 N3yuenne Ha3HA4YEeHMS U TEXHUYECKHUX JaHHBIX MynbTUIUIEKcopa  MIIIT155K.

4, N3yuenne coctaBa 1 Ha3HAYEHUS BHEIITHUX MHTEpdencoB, MOaysei n MOPTOB
obopynosanus MIIIT155K.

5. IIpoBepka cocTOsSiHMSI HMHOUKATOPOB Ha ©0a30BOoM OJOKe MyJbTHILIEKCOpa
MIIITI55K.

6. [TpoBepka napaMeTpoB KOH(MUTypaly B PyHKIIMOHAIBHBIX OJIOKaX.

1. [IpoBepka cOCTOSHUS CUETUYMKOB MOYJISl M CYETUUKOB 6a30BOro OJ0Ka.

8. IIpoBepka aBapuitHbIX cOOOIIEHNH (HYHKIIMOHATIBHBIX TPYIIIL.

Q. [IpoBenenue 15-u MUHYTHOTO TECTUPOBAHUSA KOHTPOJIBHBIX TOYEK

TI0 YKa3aHUIO MPETIOIABaTEN.
10.  TIpocmotp xypHama TEKymUX cOOBITHIA.
11.  V3mepeHne HOMMHATEHOIO OCTATOYHOTO 3aTYXaHHs! 9ETHIPEXTIPOBOIHOTO Kanana TU.

12.  Cocrasnenue oT4era 1o 3aHSATHIO.
KoHTpoJsbHbIE BONIPOCHI:
1. Haznauenune mynbrumiekcopa Beoaa-ssioga MIIII-155K.

2. HazoBuTe 0CHOBHBIE Y3116 MyJIbTHILIEKCOPA BBOJA-BbIBoAa MIIII-155K.
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3. HazoBuTe OCHOBHBIE TEXHMYECKHE XAPAKTEPUCTHKU MYJIBTHILIEKCOPAa BBOJA-
BeIBOga MIIII-155K.

4. Ha3oBute 351eMEHTBI KOHCTPYKLIMHM MYyJbTUILIEKCOpa BBoAa-BeiBoxa MIIII-
155K.

S. Ha3zoBute coctaB u HazHaueHUE BHEIIHUX MHTEp(ENHcoB, MOAYIeH U MOPTOB

obopynoBanus MIIII-155K.

6. Ha3zoBute nepedens aBapuitHBIX COOOIICHUH.

7. ITosicHuTe BUIBI U CYTh KOHTPOJIS TAPAMETPOB OLIMOOK CETEBBIX TPAKTOB.
8. [TosicHuTe curHaabl MECTHOM aBapuilHON CUTHAJIM3aLUK.

9. KakxoBa MakcumalbHasi CKOPOCTh iepeaadn B Mout/c.?

10. Ha3oBute ucnosnb3yeMslii TMHEHHBIN KOJI B OITUYECKOM TPAKTE.

11.  IlosicHuTE BUJ ONTUYECKOIO CTHIKA.

12. HazoBute ucnosnb3yemyro JJIMHY BOJIHBI B HM.

13. HasoBwuTe BU UCHOIB3YyEMOTO COCAMHUTEIIS.

14.  TlosicHuTe CyTh aBapUiiHOTO coobmeHus: ES — (cexyHna ¢ ommbkamm).

15. [Tosicuute cyth aBapuitHoro coobmenus SES — (cekyHaa ¢ 601bIIUM KOJTHMYECTBOM
OIINOO0K).
16.  Iloscuute cyth aBapuiiHoro coodOmenuss UAS — (HEZOCTYIHBIE CEKYHIbBI) —

KOJINYECTBO HEAOCTYITHBIX CEKYH]I;
17.  Tloscuute cyrb aBapuitHoro coobuienus BBE — (6mok ¢ ¢oHOBBIMEU

OIIMOKaMHU)

Crrcox PEKOMEHAOBAHHBIX HCTOUYHHUKOB

1. B.B. Kpyxmanes, B.H.I'opauenko, A.Jl. MouenoB. LludpoBsie cuctembl nepeaayn:
VYyeOHoe nocodue s By30B /Ilog pen. A.Jl. Mouenosa. — M.: T'opsiuas nunust — Tenekom, 2013. —
352 c.: miL

2. I'epacumos N.H. Metoanueckue ykazaHus o npakTuueckoMy 3aHsaTio Ne 11 no
JucuuIuinHe «OyHKIMOHANbHbIE Y3IIbI HU(POBBIX CHCTEM Iepeadn» - MyJIbTUILUIEKCOp BBOIA-

BeiBoga MIIII-155K. CK® MTVYCH, 2016.
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3amaua Ne5

«DPOpMUPOBAHUE CUHXPOHHOI'O TPaHCIIOPTHOrO MoAyist STM-1»

ens: M3yuuTs niporiecc GopMUpPOBAHUS CHHXPOHHOTO TpaHCIIOpTHOTO Moay st STM-1 B

COOTBETCTBUM C (YHKIIMOHATLHBIMU OJIOKaMHU

3ananue:

Nzyuuts anroput™m ¢opmupoBanus STM-1 u conep:kanue COCTaBISAIONUX OJIOKOB.

Kparkue TeopeTnueckue cBeIeHUS

1 OcHOBHBIEC IPUHIIUIIBI OPTaHU3ALNU U PYHKIIMOHUPOBAHUS CETEH

Ha OCHOBE arnmaparypsl SDH

B Tpancnopthoii cetm SDH mnepenaua TpuOyTapHBIX CHUTHAIOB OCYIIECTBISETCS C
MOMOIIBIO OIPEEIEHHBIX HHPOPMALIMOHHBIX 0J0KOB. B cBOIO ouepenpb, MHPpOpMaLIMOHHBIE OJIOKH
COOTBETCTBEHHO HEpapXUH TPAHCIIOPTUPYIOTCS APYT B APYTeE.

WNHdopmaninoHHbIH 6JI0K - 3TO MOCJIeA0BaTEIbHOCTb 6AaUTOB, KOTOpas XapaKTepU3yeTcs:
- JUINTEIbHOCTHIO BO BPEMEHH;
- KOJIM4eCTBOM 0alTOB (00bEMOM, CKOPOCTHIO)
- COCTaBOM 0aWTOB MO UX (PYHKIIMOHAIBHOMY Ha3HAYEHHUIO.
JlnurenbHOCTh BeeX MH(OPMaLMOHHBIX OJIOKOB paBHa, Kak MpaBuiio, 125 Mkc.
KonnuectBo 6aiiToB B pa3HbIX HHGOPMALIMOHHBIX OJIOKAX Pa3IMYHO.
BaiiTel o uX (PyHKIMOHATILHOMY Ha3HAUEHHIO MOAPA3eIAIOTCs Ha:
- CIIy>)KeOHbIE, KOTOpBIE 00pa3yIoT CIIy)KeOHbIE 3JIeMEHThI HH(POPMALIMOHHBIX OJOKOB;
- ”H(GOPMAaIMOHHbIE, KOTOpBIE NPEAHA3HAYCHBI JUIS ITepejaul TPUOYTapHBIX CUTHAJIOB.
PaznmuuaroT crnenyromme ciy>keOHbIe 2IeMEeHTHI MHPOPMAITMOHHBIX OJIOKOB:
- craduHr;
- 3aroJIOBOK;
- yKasarelb.
CrnyxeOHble 21€MEHTBl 3aHUMAIOT 3a/laHHble (PUKCUPOBAHHBIE MO3UIMK B MH(POPMAIIMOHHBIX
Os10Kax.

OcHOBHBIE OIepaluy, ucnoiab3yembie B SDH:
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- TpyIIooOpa3oBaHHUE;

- BBIpaBHUBAHHUE CKOPOCTEH CUTHAIOB IpU (POPMHUPOBAHUU KOHTEiHEPOB C;

- BBIpaBHUBAHHUE CKOPOCTEH MpH 3arpy3kax TpHOyTapHbIX (aAMUHUCTPATUBHBIX) OJIOKOB;
- TeHepaLus TPAKTOBBIX (CEKIIMOHHBIX) 3ar0JIOBKOB U yKa3aTesei;

- MyJIbTHILJICKCUPOBAHUE;

- FeHepalus aBapUiHbBIX COOOIIEHNH U UX Ilepeiada ¢ NOCIEAYIOLUM OTCIEKUBAHUEM;

- KOHTPOJIb Ka4€CTBa Nepcaaiu.

1.1 I'pynnoo6pazoBanue 8 SDH

[udposoii Tpakr SDH npexncrasisier co00if KOMIUIEKC MPOrPaMMHO-TEXHHUECKUX CPEJICTB,
IIpEeIHA3HAYEHHBIN JJI IEPEJadyl CUTHAIIOB JIEKTPOCBA3H C ONPEIEIIEHHON CKOPOCTHIO.

B SDH none3nslii curHam mnepegaercs o LHU(PPOBOMY TpakTy C HCIOJIb30BaHHEM
COOTBETCTBYIOIUX UH(POPMAIIMOHHBIX OJIOKOB:

- JIMHEWHBIN TpakT - 6510k STM-N;

- ceTeBoit TpakT - 610k VC.

B SDH o0benuHenne nndpoBbIX TPakTOB, MpelHa3HAUYEHHBIX AJIS Mepeadd TpHOyTapHbIX
CUTHAJIOB, OCYILIECTBIISIETCS TOCpeACTBOM (hopMupoBaHus HHPopMamoHHbIX 0J10k0B STM-N u3 N
uHpopMannoHHbIX O10k0oB STM-1 u dopmupoBanust wmHpopmanmoHHbIX O5okoB TUG wu3
uHpopmannonHbix 610koB TU npu o6pazoBanuun STM-1.

Ha pucynke 5.1 npeacraiena cxema (opmupoBanust STM-1 u3 pa3nuyHbIX TpHOyTapHBIX

CHUT'HAJIOB.

STML |[€=| AUG |e—| AU4
A
3x T : T
* Il
] [V e 150
7y 7y
o — 44736
)| ves e 1 C3  [* 34368
3x KOHUT/C
T X
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TUll (== VCI11 C11 G
¢== MyIbTHIIIEKCUPOBAHHE KOHT/C 22
<«**4 BripaBHuBaHue

Pucynox 5.1- Cxema popmupoBanus STM-1



BxoaHble m1€3MOXpOHHBIE CUTHANBI (TpUOyTapHble CUrHaibl-T), NMpenHa3Hau€HHbIE IS
nepeAayd Mo CETH CBA3HM, CHHXPOHH3HPYIOTCS OIpENeJIEHHBIM 00pa3oM ¢  IUKIOM
uHpopmannonHoro Omnoka STM-1, oOpa3ys cHauasa KOHTEHHEpHI, a 3aTeM BHUPTyaJbHBIC
KOHTelHephl. Jlanee BUpTyallbHble KOHTEHHEpH! 3arpykarorcs B TpUOyTapHble OJIOKH, KOTOpbIE
CHHXPOHU3UPOBAHKI ¢ ITUKIIoM STM-1.

Tpubyrapusie OJOKM MYJNBTUIUIEKCUPYIOTCS TMOOAWTHO (OAHOM WM HECKOJIBKUMHU
CTYNEHSIMH) U, TTOCJIE 3TOr0, 00pa3yloT KoHTeiiHep Boicuiero nopsaka VC-4. Konrelinep BbicIIero
HopsiIka 3arpykaercsd B aJMUHUCTPATUBHBIM 050k AU-4, KOTOpBIM MOXeT ObITh paBHO3HAYEH
aaMuHuctpatuBHomy 010ky AUG. biok AUG npeo6pazyercs B STM-1.

Ha pucynke 5.1 npuHsTHI cneayromue 0003HaYeHUS:

T - Tpubyrapubli mie3moxpoHbiii curnaa (1,5, 2, 6, 34, 44, 140 Mowur/c), ne-
penaBaemblii o cetu SDH. [lanee B moco6uu OyayT paccMaTpuBaThCs IJIE3MOXPOHHBIE CUTHAJIBI
CO CKOPOCTSIMH, IIPUHATHIMH B eBporneiickoit uepapxuu PDH (2; 34; 140 Mowurt/c).

C - koureiinep. MubopManmoHHBI ONOK, KOTOPBHIH ¢ ToOMomImpl0 cradduHra Co-
rnacoBbiBaeT ¢ moayiem STM-1 ompeznenennsiii 00beM TpUOYTAPHOTO CUTHANIA C TOYHOCTHIO /IO
OJIHOTO WJIM HECKOJIBbKUX OUTOB. PaznnuatoT HECKOJIBKO TUIIOB KOHTEHHEPOB:

- auskoro yposus (LO)-C-11,C-12,C - 2,
- Bbicokoro ypoBHs (HO) - C-3, C - 4.

VYka3aHHbIEe KOHTEHHEpHI IMpelHa3HaueHbl /JIs [epefayd IJIE3MOXPOHHBIX CHTHAJIOB
COOTBETCTBEHHO ¢ yactoToi 1,544 Mo/c; 2,048 Mb6/c; 6,312 MO0/c; 34,368 (44,736) M0/c; 139,264
Mob/c.

VC - BupTyaibHblii KoHTeiiHep. MHpOopMamoHHbIii 610K, cocTosAnmii n3 KoHTelHnepa C u
TpakToBoro 3arosoBka POH. POH nobGasnsercs B nmyHkTte popmupoBanus VC u ycTpaHsercs B
nyHkre pacpopmupoBanus VC. Pasmuuator VC Beicokoro yposus (HO): VC-3, VC-4 u VC
Huskoro yposus (LO): VC-11, VC-12, VC-2.

TU - tpuOyrapusbiii 6;a0k. MHdopmanioHHbi 00K, COTJIACOBAHHBIM € IIUKIOM MO
STM-1, cocrosmmii u3 ykaszarens PTR ¥ mome3HOro mpocTpaHCTBa, MpEAHA3HAYCHHOTO LIS
3arpy3Kd BHPTYQJIBHOTO KOHTEHHEpa CBOETO YPOBHA. YKa3zarelb COACPKUT HH(POpMAIMIO O
MIOJIO)KEHUN BHUPTYAJBHOTO KOHTEHHEpa MO OTHOLIEHUIO K Hayally BUPTYaJbHOTO KOHTEMHepa
cienyromiero 0Oosiee BBICOKOTO YpOBHS, B KoTopoMm pasmemiaercs TU. Kpome Toro, ykaszarenb
OCYIIIECTBJISIET BBIPpaBHMUBAHHE CKOpOCTH TpaH3uTHOoro VC moxa ckopocth 3arpyxkaemoro TU.

Pazmuuatot cnieqyromue TU: TU-11, TU-12, TU-2, TU-3.
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Nudopmanmonnsie 6moku C -11, C -12, C - 2, VC-11, VC-12, VC-2; TU-11, TU-12, TU-2
(dopMHpYIOTCS B OTJIMYHME OT OCTAJBHBIX M3 YEThIpeX MH()OPMAIIMOHHBIX OJOKOB IJIUTEIBHOCTHIO
125 MKC Ka1pli, 00pa3yroIMX CBEPXLUUKI AIUTENBHOCTHIO 500 MKC.

TUG - TpuOyrapublii rpynmnoBoi 0/0k. MHpOpManMOHHBINH OJOK, TMOJYYCHHBIA U3
OoJIHOTO TpuOyTapHOTrO ONoKa M cTad(dHUHTra WM HECKOJIbKHX TPHUOYTApHBIX OJIOKOB MyTeM HX
no0aiTHOTO MynbTHILIEKCHpOBaHus U craddunra. Paznuyaror cnenyronme TUG: TUG-2, TUG-3.

AU-4 - agMmuHucTpaTuBHBI 0/10K. VHQOpMAMOHHBINA GJIOK, COTJIACOBAHHBIA C LIUKIOM
Moayist STM-1, cocrosimmii u3 ykasarens PTR u mosesHoro mpocTpaHCcTBa, MpeIHa3HAYEHHOTO
JUTSL 3arpy3KU BUPTyallbHOTO KOHTeiHepa VC-4.

VYkazarenb coAepXuT HMH(POpPMAIUI0 O TMojokeHnn Hadama VC-4 OTHOCHUTENBHO Hauana
mukiaa Mmoayns STM-1. Kpome Toro, ykasaTtenb OCYIIECTBISIET BBIPAaBHUBAHHME CKOPOCTH
tpan3utHoro VC - 4 nox ckopocts 3arpyxxkaemoro AU.

AUG - agMuUHHCTPaTUBHBIH rpynnoBoii 0/10k. biok gopmupyercs B ToM ciydae, Koraa
oOpa3yrorcs aamuaucTpaTHBHBIe 00k AU-3 mist nepenaun VC-3. B atom cimydae 6moku AU-3
YIDIOTHSIIOTCS 10 OaiitaM B OfHy rpynmny aaMuHucTpatuBHEIX 010k0B AUG. Ilpu nepemnaye VC-4
IpyNIIOBON aIMUHUCTPATUBHBIN OJIOK MOJIHOCTBIO cOOTBETCTBYET AU-4.

STM-1 - cHHXPOHHBIH TpPaHCHOPTHBIA MoOAYJb 1-r0 ypoBHsA. OCHOBHOH 3JE€MEHT
CHHXpOHHON 1mdpoBoit wmepapxuu, coctosmmii w3 AUG wm cekumonHoro 3arosioBka SOH.
[lpennasHaueH Juisg mepefadd MO JIMHUSAM W Ui 00pa3oBaHMs TPAHCIIOPTHBIX MOJyJei Ooiee
BbIcOKOTO ypoBHS STM-N.

Nudopmannonnsie Omoku AU3 u VC3, opranmsyemble u3 cemu TUG2, sBusworcs
NPOM3BOJHBIMH  TPUOYTapHBIX IOTOKOB aMEPUKAHCKOW  IUJIE3MOXPOHHOW  HMEpapXwu, W,
CJIEIOBATEIIBHO, B EBPOIIEICKON MEPAPXUN HE OPraHU3YIOTCS.

[Mudpossie Tpaktel SDH mnonpaszmenstorcs Ha HUQPOBBIE TPaKThl BBICOKOTO YpPOBHS:
yerBepuuHbId 1udpoBoit Tpakt (UL[T), Tpernunsie nudpossie TpakTsl (TLT) u mudposbie TpakTh
HU3KOTO YpOBHS - niepBUYHbIE IIUPpoBbie TpakThl (ITLT).

Ucxons u3 ykasanHoi cxemsbl, ['pynmoooOpazoBanue STM-1 moxer Bkiodate B celd
CJIEYIOIINE BapUAHTHI:

- 63 IILT;

- 3 TUT;

- 21 TIIT + 2 TIT;
- 42TIIT + 1 TIT;
- 1 YIIT.
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1.2 BeipaBHUBaHHUE CKOPOCTEH CUTHAIIOB ITPpH (hOpMHUPOBaHUH KOHTEHepa C

dopMHUpOBaHUE KOHTEWHEpa OCYIIECTBISIETCS IIYyTEM pa3MEIIeHUs B HEM BXOJHOTO
TpuOyTapHOro CUTHaja omnpefeneHHoro obbema. B mpomecce »3toro  (opMupoBaHMs
OCYILIECTBIISICTCSI BBIPABHUBAHHE CKOPOCTH M 00bEMa BXOJHOIO CUTHANA IOJ CKOPOCTb U 00BbEM
CHUTHAJIa KOHTeHHepa. DTa TMpoleaypa OCYIIECTBIACTCS B TMEPHOJ, Ha3bIBAEMBI LUKIOM
BBIPAaBHUBAHUS CKOPOCTEH, KOTOPBIH MOXKET OTIIMYATHCS OT AJIUTEIHLHOCTH KOHTEHHEpA.

[{ukiy BeIpaBHUBAHUS JUIsl pa3IMYHBIX KOHTEHHEPOB COOTBETCTBYIOT:

- CTpOKa KOHTeiHepa /i KoHTeliHepa C4;

- Tpu cTpoku KoHTeiHepa (1-3,4-6,7-9) nns xonreitnepa C3;

- KOHTEHHep - cBepXUuKI (ueTbipe noauukna C-12)...u1s konreinepa C12.

3HayeHue LMKJIA BBIPABHUBAHUS ONpejaessieTcs TpeOOBaHUSIMU K HECTAOWIBHOCTH YaCTOTHI
IUIE3MOXPOHHBIX CUTHAJIOB.

B yka3zaHHBIX LUKJIax 3a CYET OTKJIOHEHHUS YacTOT JOIYCKAeTcs CIEAYIOUii pa3opoc B
KOJINYECTBE OUTOB:

- 1934-1935 gna C4;

- 1431-1433 gna C3;

- 1023-1025 g C12.

3a cuer Toro, 4to yacrota (F2) curnana KkoHTeliHepa NprHUMaETCs Bcerja 0oJbIIeil 4acTOThI
(F1) BxomHoOro curHana, B IMKJIE BBIpaBHHBaHMS 0ObeM B OaiiTax CHTHala KOHTeWHepa Bcerja
6obie oobema B OaiiTax BXOJHOTO CUTHAJIA.

['py0Ooe BrIpaBHMBaHUE KOPPEKTUPYET OCHOBHYIO YacTh pa3HUIIbI Mexay yactotamu F1 u F2,
BbIpaxkaeMoi B OaifTax 3a IIUKJ BhIpaBHUBAHUSI.

['pyboe BbIpaBHMBaHHME BCEra MOJOXKHUTEIbHOE. OTO BHIPABHUBAHHE 3aKJIIOYACTCS BO
BCTaBJICHUH B OTIpEIeICHHBIE MecTa KOHTeltHepa cTad(pUHTOBBIX OaiTOB.

TouHOE BBIpaBHUBAaHHE KOPPEKTHUPYET pazHUIy Mexay yactotamu F1 u F2, Belpaxkaemyro B
HEeJ0CTaTKe WM U3JUIIECTBE OJTHOTO OWTa 3arpykaeMoro CUrHajia 3a IIMKJI BHIpaBHUBAHMUS.

TouyHOe BBIpaBHUBAHHE OCYILECTBIISETCS C MOMOIIBI0 OUTOB YIpaBJIEHUS BBIPABHUBAHHUEM
(Cl-nns monoxwurenbHoro U C2-1u1s1 OTPULATENBHOTO BBIPABHUBAHUS) U OUTOB BO3MOXKHOCTHU
BbIpaBHUBaHUA (Sl-71s MONOKUTETBHOTO W S2-IUTsi OTPHUIATENFHOTO BBIpaBHUBaHUS). buter S
sBisitorcst nHGopmanmonaeiMu Outamu (I) mpu C = 0 u sBusrorcss 6utamu craddunra (R) mpu
C=1.

[Tpu HyEeBOM BBIPAaBHUBAHUHM BO BCEX LMKJIAX BBIPABHUBAHUS:

- C1=0, S1=1,
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- C2=1, S2=R.

HpI/I ITIOJIOKUTCIIBHOM BLIpaBHI/IBaHI/II/I BO3HHKACT CI/ITyaI_[I/ISI, Korjaa B IIUKIIC BBIpaBHI/IBaHI/ISI
HE JIOCTaeT OAHOI0 OMTa BXOJHOIO CUIrHaa. B 3Tom 1uke:

- C1=1, S1=R;

- (C2=1, S2=R.

HpI/I OTpI/II_[aTCJIBHOM BpraBHI/IBaHI/II/I BO3HHUKACT CI/ITyaLII/ISI, KOrga B IIUKJIC UMECTCS JII/IHJHI/Iﬁ
OHUT BXOJHOIro curHajia. B aToM 1nukie:

- C1=0, S1=1;

- (C2=0, S2=1.

HCO6XOIH/IMO HaIrIOMHHUTBb, 4YTO 6I/ITBI BO3MOXHOCTH BI)IpaBHI/IBaHI/IFI n 6I/ITI>I YHpaBJICHI/IFI
BbIPAaBHUBAHUEM HaXOJSTCA B ONpPEJEICHHbIX OaliTax LUKIa BblpaBHUBaHUS KoHTeilHepa C. [lpu
aToM, nnsi obecrieuyeHUs TpeOyeMoW JOCTOBEPHOCTH OWTHI YIpPaBICHHUS BbIPABHHUBAHHEM

MMOBTOPAIOTCA B HECKOJIBKHUX OaliTax [MMKJIa BbIpaBHUBAHUA KOHTeﬁHepa C.

1.3 BplpaBHUBaHUE CKOPOCTEW IpH 3arpy3ke TpUOYTapHOIo (aJMUHUCTPATUBHOIO) OJIOKa

TU/AU

[Tpu nepesarpyske BupTyanbHoro koHtrelHepa VC u3 ogHoTo TpHOyTapHOTO OJI0Ka B IPYTOH,
YTO MMEET MECTO B IYyHKTe ¢ TpaH3uToM 1o VC, BO3HUKAaeT HEOOXOIMMOCTh COTJIACOBAHMS
ckopoctu curHana VC moja CKOpPOCTh CHUTHajla 3arpykaeMoro TpuOyrapHoro OJ0Ka, T.K. OHHU
bopMHpYIOTCS Pa3HBIMM MCTOYHMKAaMHM. OTO BBIPaBHHBAHUE OCYIIECTBISIETCS C IOMOILIBIO
ykazatenst PTR 61oka TU/AU. BeipaBHHBaHHE OCYIIECTBIISETCS B MpEAeiax IUKIA (CBEPXIIMKIIA)
opranuszanuu TU/AU u VC.

ITpumep Hy€BOTO BHIPABHUBAHUS.

[Tpu HyneBOM BBIpaBHUBAHUU AJIUTEIBHOCTH LKA VC paBHa qyurtensHocty mukna TU/AU.
brnox VC Bce Bpems coBnagaer Bo BpemeHu ¢ Onokom TU/AU. Ilepseiit Oaiit POH 6moka VC
COXpaHseT CBOIO TO3UIIMIO U CBOM anpec. 3HaueHue ykazarens TU/AU B 3ToM ciydyae ocraercs
HEU3MEHHBIM.

[TprMep MOIOKUTENBHOTO BEIPAaBHUBAHUS.

Heo6X0auMOCTh MOJNIOKUTENBHOTO BBIPABHUBAHUS BO3HHKAET TOIJA, KOTJa JAIUTEIbHOCTh
nukina VC Gomblie qourensHocty mukia TU/AU.

DTO NMPUBOJUT K OTcTaBaHuio Bo BpemeHu 0sioka VC ot 6;oka TU/AU u k cMmemeHuto 0J10ka

VC BmpaBo otHocuTensHO 61oka TU/AU.
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B pe3ynbTare 3TOro cMeleHus 3HaYCHHE ajpeca, ONPEAESIOIIEro pacnoloKeHUe MepBoro
Oaiita 3aronoBka POH 6moka VC B 61oke TU/AU, HeoOX0aMMO yBeNUYHBaTh. DTO yBETUYEHUE
OCYIIECTBIISIETCS C TOMOIIBI0 Jgo0aBieHus crapuHTroBOro OaiiTa Ha MECTO, CIEIYIOIIee 3a
ykazateneM PTR, 4ro uHIunMpyercss MHBEPTHPOBAaHUEM HeYeTHbIX OuToB ykazatens PTR,
KOTOpBIE ONpPEACIAIOT aapec meporo Oaiita 3arosoBka POH 6moka VC. B ciepyromem 1ukie
yKa3aHHbIE OMTHI BOCCTAHABIMBAIOT CBOE COCTOSIHUME W 3HAYCHHME YKazaTels YBEIMYMBACTCS Ha
€AMHHUILY.

[TprMep OTpHLIATEIEHOTO BEIPABHUBAHMSL.

Heo6xo1uMocTh OTPULIATEILHOTO BBIPABHUBAHUS BO3HUKAET TOIZA, KOTAA JUIMTEIbHOCTD
mukna VC Menbine mmrenbaoctd nuxia TU/AU.

OT0 mpUBOAUT K TOMy, uTo 0ok VC omepexaer Bo Bpemenu Oiok TU/AU, u 6mox VC
cMmelaercs BjaeBo oTHocuTenbHo 6moka TU/AU.

B pe3ynbTare 3TOro cMelieHus 3HaueHHE ajpeca, ONPEeAEssIOIIEero pacnoloKeHUe MepBOro
Oaiita 3aromoBka POH 61oka VC B Gioke TU/AU, HE00X0AMMO yMEHBIIATh. DTO YMEHBIICHUE
ocyllecTBisieTcss nyreMm 3amnucu Oaiita Oimoka VC B pesepBHbIM Oaiit ykaszarens PTR, uro
UHIUIUPYETCS MHBEPTHPOBAHUEM 4YETHBIX OMTOB ykazatens PTR, kxoropsle ompenensioT aapec
nepBoro Oaiita 3aronoska POH Gnoka. B cienyromem 1ukie yka3aHHble OMThI BOCCTAaHABIUBAIOT
CBO€ COCTOSIHME U 3HAUEHHE yKa3aTelsl yMEHbIIAETCS Ha €IUHULLY.

B cootBercTBUM C TpeGOBaHMSMHM K pealu3allid ajJropuTMa BBIPAaBHUBAaHUS PELICHHE O
HEOOXO/IMMOCTH TMOJIOKHUTEIBHOIO WJIM OTPULATEIBHOIO BHIPAaBHUBAHMS B OYEPEJAHOM IIHKIIE
NPUHUMAETCS TIPU YCIOBUH, YTO B MPEAbLAYIIEM IMKJIE BRIpaBHUBaHHE HE OCYIIeCTBIsUIOCH. [Ipn
COOJIOACHUH ATOTO YCJIOBUS PELIEHHE O MOJIOKUTEIbHOM WM OTPHUIATEIbHOM BBIPAaBHHUBAHUU B
NPUBEICHHBIX Ha PHUCYHKaxX IMpUMEpax MOYKHO MPUHUMATh IO CMEILIEHHIO BIPAaBO WM BJIEBO
3agHero (ponta mnocienHero Oaiita VC, 3arpyxenHoro B TU/AU mpensiaymiero Iukia,
OTHOCUTEJIHO TiepeiHero (poHTa mepBoro Oaiita ykaszaTess paccMaTpuBaeMoro nukia. Bo Bcex
OCTaJIbHBIX CIIydasX OCYIIECTBISIETCS] HYJIEBOE BbIpaBHUBAHHE, IMPU KOTOPOM 3HAUEHUE yKa3aTels

HE U3MCHSCTCA.

1.4 T'enepanys TpakTOBBIX (CEKLIIMOHHBIX ) 3ar0JIOBKOB M yKa3zaTeseil

3aro/10BoK. 3aroJoBOK COCTOMT M3 HECKONbKuX OaiToB. IlepBwlif OaifT 3arosoBka
pacroyiaraeTcsi B Hauajae MH(OPMAIMOHHOTO OJI0OKa, OCTAJIbHBIE OAMTHI 3aroJIOBKa pacrojiararoTcs
Ha 3a/IaHHBIX (PUKCUPOBAHHBIX MO3ULHUAX UH(OPMAIIMOHHOTO OJI0KA.

3aroJ0BOK BBIMIOJHSET cieyronie GyHKIMU 1o o0cimykuBaHuto cpeacts SDH:

-  BBIICJIICHHUA Hadajla OTACIIbHBIX I/IH(bOpMaI_[I/IOHHBIX 6J'IOKOB;
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- IepeJayyl CUrHaja CUHXPOHU3aINHY;

- TepeAayd CUTHAJIOB OTOBEICHMUS,;

- KOHTPOJISl KauecTBa CUTHAJIa WH(POPMAIIMOHHBIX OJIOKOB;

- IepeJayd CUIHAJIOB yIPaBIICHUS;

- OpraHu3aluy CIyKeOHBIX KaHAJIOB CBSA3U U N€peauu IaHHbIX;

- Tmepeaayd Ipyrux ciayXeOHBIX CUTHAJIOB.

Nudopmannonnsie 6;10ku VC u STM umeroT 3aronoBku, 0003Ha4aeMble COOTBETCTBEHHO
POH u SOH.

Cexumonnslil 3aronoBok SOH noapaznensercs Ha:

- RSOH - SOH cexnuu pereneparopa, Tpu nepBbix ctpoku SOH;

- MSOH - SOH ceknuu MynbTHILIEKCOpPA, MATH MOCIeAHUX cTpok SOH.

TpaktoBsriii 3aronoBok (POH) BuptyansHoro konteitnepa VC12 cocTouT u3 4etbipex 6aiiToB
pa3sHECEHHBIX 10 CBEPXLUKITY Nepeaauu. TpakToBble 3arolloBKU BUPTYalbHbIX KoHTeiiHepoB VC3
u VC4 cocTosiT U3 AEBITH OATOB M PACIOIO0KEHBI B TIEPBOM CTOJIOIIE MATPUIHOTO TPEACTABICHUS
CTPYKTYpBI JaHHBIX HH(OpMAnMOHHBIX O10K0B. CTpykTypa uHpOpMannoHHbIX OiokoB B SDH
TaKOBa, YTO MMEETCS] BO3MOXHOCTb KOHTPOJIS OTIENIbHBIX OalTOB 3aroioBKa, MU3MEHEHHsS HX U

JOIIOJITHCHUS B mo0oe BpEMs 0e3 M3MEHECHUS MOJIC3HOM Harpys3ku.

Yka3zareb. YKa3aTelb COCTOMT U3 HECKOJBbKUX OaiToB. baliThl ykazaTens pacmoiararoTcs
Ha 3aJaHHBIX (PUKCUPOBAHHBIX MO3UIMIX HHGOPMAIMOHHOIO OJIoKa. YKa3aTelb BbIMOIHSIET
CJIEIyIOIINE OCHOBHBIE (PYHKIIMU:

- ompexenser a3y WIM MECTOPACHOJIOKEHHE OJHOro HH(OPMAIMOHHOIO OJioKa IO

OTHOILEHHIO K IPYyroMy MH(POPMALMOHHOMY OJIOKY;

- y4acTBYeT B IpPOLEAYpPE BBIPAaBHUBAHUS CKOPOCTH CHTHaja OJHOrO0 MH(OPMAIIMOHHOTO

0JI0Ka IO OTHOUIEHMIO K CUTHALY APYroro MHPOPMAaIOHHOT0 OJI0Ka.

B kaxzom siieMeHTe CeTH pacloyiokKEeHHEe BO BPEMEHHU BCeX ykazaTenel, popMHpyeMBbIX Ha
nepenauy 6aokoB TU u AU, npussizano k nuukiy 125 Mkc 3Toro snementa cetu. K aTomy ke UKty
npuBs3aH U GopMupyemsiil Ha nepenauy Mmoayib STM-1, T.e. ero SOH. D10 mpoucxoauT 3a cyer
TOT0, YTO BCE€ OHU (DOPMUPYIOTCSI OAHUM HCTOUHUKOM JIEMEHTA CETH.

VYkazarens PTR pacnonaraercs B TU win AU Ha GUKCHPOBaHHBIX MO3UIUSAX U COAEPIKUT
aapec nepBoro Oaiita TpaktoBoro 3aronoBka POH B mone TU umu AU. Pacnionoxenue VC B mone
TU umn AU MOXeT U3MEHSTHCS B 3aBUCUMOCTH OT MOMEHTA BPEMEHHU MOSIBIICHUSI TPUOYTapHOTO
CUTHaJIa U Pa3HUIBl YAaCTOT MEXJy I'€HEepaTOpHBIM 000pynoBaHHEM, koTopoe (popmupyer VC, n
reHepaTopHbIM 000pyaoBanueM, kotopoe dopmupyet TU/AU B TpaH3UTHOM ITyHKTE.

Ykazarenb BBINOIHSACT (PYHKIHH:
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- aapecanuu Mecta pacnosioxenus VC B mose TU/AU,
- Koppekuuu ckopoctu curHana VC moxa ckopocts curnana TU/AU.

VYkazarenp mo3Bosisier 3HaTh pacnonoxkenne VC B TU/AU wu Bemenste VC u3z TU/AU npu

HEO0OXOOMMOCTH.

1.5 MynbTUILIEKCUPOBAHUE

B SDH wmynprumiekcupoBanue MHPOPMALMOHHBIX OJIOKOB OCYIIECTBISETCA MO OaiiTam B
UKJIAaX JIMTENBHOCTBIO 125 Mic. [lpu 3TOM MynbTHIUIEKCHpyeMble WH(GOPMAIMOHHBIE OJIOKU
CHHXPOHHBI JIpYT OTHOCHTENBHO ApYyra, Tak KaK WX IMKIBl CO3IAIOTCS OJHUM HCTOYHHKOM
9JIEMEHTA CETH, B KOTOPOM OCYIIECTBIISCTCS MYJIbTUIUIEKCUPOBAHHE.

MynbTHiekcupoBanue npu Gopmupoanuu STM-1.

Ha pucynke 5.2 nzo6pakeH npumep MyJIbTHILICKCUPOBAHUS JBYX MH(POPMAITMOHHBIX OJIOKOB

au b mpu popmupoBannu STM-1.

d
i\A/
b
1-_._____‘-__‘3 g
a » M
U C
b =X
C

'\‘54'_3 _—

A

Pucynok 5.2 - MynbTHIieKcupoBanue npu gopmupoBanuu STM-1

CtpykTrypa curHaiza HHQOPMAIIMOHHOTO OJIOKa C AaHaJOTMYHAa CTPYKType CHUTHAJIOB

UH(OPMAIIMOHHBIX OJIOKOB a 1 b.

OT10 00YyCIOBIEHO TEM, 4YTO MYyJbTHIUIEKCUpyeMble Onokn u ux ykazarenmu (PTR)
dbopmupyrorcss onHuM HUcTOYHMKOM. Ha pucynke 1.2 A um B — 3HadeHue ykaszarened B

uHGOPMAIMOHHBIX OJ10Kax a u b.
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Crpykrypa curHana STM-N ananormyna crtpykrype curHaioB STM-1. EnuncrBeHHas
pa3HuIa COCTOUT B ToM, 4To curHan STM-N Bkitouaer B ce0st
Nx9x270 GaiiT mpu jumurenpbHOCTH nukia 125 mrc. N 6a30BBIX CHTHAJIOB, MOOAWTHO, YepeayscCh
JIpYT C IPyroM TakuM 00pazom, 4to co3naroT curHan STM-N, B KOTOpOM CEKIIMOHHBIC 3ar0JIOBKH

(SOH), ykaszarenu (PTR) u moJie3Hblii CMrHAI pa3MeEIIalTcs Takke Kak 1 B STM-1.

2 ©®OopMHPOBAHUE CHHXPOHHOTO TPAHCIOPTHOTO MOIYJIS

ITotox E1 coctout u3 32 GaiiToB 1 mMeeT cKopocTh niepenaun — 2048 Ko/c. Lukn nepenauun
—125 MKcC, IIMTENBHOCTD NIEpeaun oHoro oura pasHa 0,488 mkc

ITorok E1 npexncraBnen nobaiTHo:

1 2 3 4 5 6 7 8 9 10 11 12 16
lan | wn] wel| we] wu| kel kwe| k| kel ke |wnol kni|]]] kns|
7 18 19 20 21 2 28 24 25 26 27 28 R
| ae | kel kn7| ksl kel keo| ket| k2| kwes| kes| kes| kes| ]| ] kol

rae: Cnl, Cn2 — cnyxeOHbIe 6aifTel moToKa E1;

K11 — K130 — 30 xaHaIbHBIX HHTEPBAJIOB.
2.1 Tlpomecc hopmupoBanus koHTeliHepa C-12.

Konreiinep C-12 3arpyxxaetrcst notokoMm El moOGaiiTHO u B mpoliecce 3arpy3ku K KaxJIoMy
mukny El, cocrosimemy u3 32 6aiitoB, noOasnsercss nBa Oaifta cradduHra M BBIPABHUBAHUS
ckopocteit. Cepxiuki koHTeiHepa C-12 umeer nmutenbHOCTh SOOMKC, T.€. KaXAbIA CBEPXITHKI
koHTeliHepa C-12 comepxut 4 mosHbIX oT4era moToka El mo 32 OGaiita xaxzasii u 8 baiftoB
craddunra u BeipaBHUBaHUA ckopocTeil. Llukn nepenaun konteitnepa C-12 coctout u3 34 6aifTos,
CBEpXIMKII U3 136 6aiiTOB, ATUTEIBHOCTD Nepeaun oaHoro 6ura 0,4595 mxc.

MartpuuHoe npeacraBieHue KonTeiHepa C-12 npeacraBieHo HUXKE.

[{uxn nepenaun konTeitHepa C-12

1 2 3 4 5 7 18 19 20 2 31 R B H
[cr | om |k | kel ks ][] kns| a2l kel k7| k|| ]]]]]]].] kves| kves| ko] cr2

%Bepxunm nepegayu C-12
e T o2 [crs [TTTTIL 4 [ors [Tt cre [ [TTmTTcrs
e 30




Hukn C-12 =125mxkc batiter notoka El

CT1-CT8: OaiiTsl ctaduHra u BBIpaBHUBAHUSI CKOPOCTEH.

baitter CT2, CT4, CT6, CT8 oTBe4aroT TOibKO 3a cTad(UHr U IEIUKOM 3alOJHEHBI OUTaM

¢dbukcupoBaHHoro craddunra.

baiiter CT1, CT3, CT5 umerot Bun;
NMN O O O 0O RR

rae:  0-OuT 3arosoBka (6e3 QpyHKITHN)

R-6ut craddunra

baiit CT7 conepx’uT OUTHI IIpeHa3HAUYEHHBIE 1JI BBIPABHUBAHMSI CKOPOCTEH, MIOATOMY OH

0TOOpakeH BMECTE CO CIeAyromumM OaiitoM rmotoka El:

CtRRRRRStTS2 1 1 1 1| 1 1 |

— A — —
—~— —~

CT7 Cal yerBéproro uukia nepenauu notoka El
rae:  Cl - GuT ynpaBiieHUS MOJIOKUTEIIbHBIM BEIpaBHUBAHUEM
C2 - OuT ynpaBieHUs OTPULIATEIbHBIM BEIPaBHUBAHUEM
R - 6ut cradpdunra
S1, S2 - GuTHl BRIpaBHUBAHUS CKOPOCTEH

| - 6ut mone3Ho Harpy3Ku

B mnpouecce 3arpy3kum konteiiHepa C-12 ocymiecTBisseTcs BBIPABHMBAHHE CKOpPOCTEH

(rpyboe u TouHoe). I'py0oe BbIpaBHMBAaHHWE HPOUCXOJUT IyTEM J100ABJIEHUS ONPEIEICHHOIO

KonuuecTBa cTa@(UHIOBBIX 0aliTOB. TOYHOE BBIpaBHUBAHUE OCYIIECTBISETCS C IMOMOIIBIO OUTOB

C1, C2, S1,S82.

BBIpaBHI/IBaHI/Ie MMpOUCXOaUT B quBépTOM HUKIIC TIEpCaavun KaXKa0TO0 CBEPXIHUKIIA.

[TonoxurensHoe BelpaBHUBaHuE nporucxoaut eciau C1=1 u C2=1 u umeer Bux:

CtC R RRRRRR1T T 1T 1T 1 1 |1

— A — i
—~ —~

CT7 Cnl 4-ro uukina nepenaun notoka E1(1-p1it Oaiit)

OtpunarensHoe BelpaBHUBaHUE niporcxoaut eciau C1=0 u C2=0 u umeer Bux:

CtTAQRRRRRI1T T 1 01 1 11 1 1

~—
—— — A —— _

CT7 Cnl 4-ro nuxma nepegaun nmotoka E1(1-writ 6aiiT)
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2.2 Tlpouecc popmupoBaHus BUpTyaIbHOTO KOHTeHHepa VC-12

Bupryaneubiii  konteitnep VC-12 dopmupyercs u3z ognoro C-12 myrem noGaBiieHUs
TpaktoBoro 3arosioBka (Path Over Head). llukn mepemaum coctout m3 35 0aliTOB M HMeEeT
JUTUTEIIBHOCTB-125MKC, cBepXmuKka coctouT u3 140 GaiitoB m mMeer mautenbHOcTh — 500 MKC,
JUTMTEILHOCTD Tiepenaun oaHoro outa - 0,4464 mkc. TpakroBeiii 3aronoBok (POH) cocrout u3 4
0aliTOB paclpeesICeHHbIX MO CBEPXUUKITY. T.0. CBEPXIMKI NEpelayd BUPTYaJIbHOIO KOHTEMHEpa
VC-12 umeer Bun:

[uxn nepenaun VC-12

12 3 4 5 18 17 19 3B 3H#
Lvs | cr | am [k | ke [LLLLLLLLLLL kns] en2[ke] ][] kvso] c12

Ceepxuuki nepenaun VC-12

1 36

71 106
00002000000
H_J I\ ~ J

Baiitsl koHTeliHEepa C-12 Opun nuki nepenaun VC-12

Baitter V5, J2, N2, K4 saBist0TCSI COCTaBHBIMU YacTsIMU TPakToOBOTO 3arosioBka (POH).

Bbaiit V5 umeer Bun;:

I P1| P2| B3] &4 [cwlevolovi] B8 |

rae: P1, P2- outsl konosoro ciosa BIP-2;

B3- out curnana REI;

b4- 6ut curnana RFI;

CM1, CM2, CM3- 6uTHI CUTHAIBHONH METKHU TPAKTa;
b8- out curnana FERF.

Komosoe croBo BIP-2 dhopmupyercs B pe3ynbrare MPOBEPKH KOHTEHHEpA KOJIOM YETHOCTH
ist ooHapyxenust ommbok B Tpakre. Curnan REI (Remote Error Indication) — 310 curnam s
OTIOBEICHHS MYJIbTUIUIEKCOPA Ha JaJIbHEM KOHIIE O MPHEME ero CUTHaJa ¢ OIMUOKaMu (T.€. €Clid B

JTAHHOM OWTE TepeaaéTcs eAMHUIA, TO CUrHaI npuHAT ¢ ommbkamu). Curnan RFI (Remote Failure
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Indication)- omoBereHrne MPOTUBOIOIOKHOIO IyHKTa 00 yAaJleHHOW HEHUCIpaBHOCTH. buter 5,6,7

CoJiepKaT CUTHAJIbHYIO METKY TPaKTa:

- 000 - TpakT He 00OpyIOBaH;

- 001 - TpakT oGopyaOBaH;

- 010 - acHHXpOHHBIHN PEKUM;

- 011 - OuT CUHXPOHHBIN CUTHAI;

- 100 - GaiiT CHHXPOHHBIN CUTHAI;

- 101 - 3ape3epBUpOBaHO AJII OYAYIIETO;

- 110 - cmenmaneHbBINA TeCTOBBIM curnam 0181;

- 111-curnan AIS, VC-AIS. (Alarm Indication Signal)- curaan naaukaum aBapuiiHOrO COCTOSIHUSI.
Curnan FERF (Far End Receive Failure)- omoBemnienre mpOTHBOMOJIOXKHOTO MyHKTa 00

OTCYTCTBUH NPUEMA WM MPHEME OT Hero currana AlS wim npu HenpaBWIbHO cHOPMUPOBAHHOM

CHUTHAJIC.

2.3. Ilporecc hopmupoBanus Tpudyrapraoro 6moka TU-12.

Tpubyrapusiit 610k TU-12 dopmupyercss U3 oJHOro BUPTyalbHOrO KoHTeitHepa VC-12
nyrem nobOasieHust ykasarens (PTR-Pointer). Ilukn mepemaum cocrtaBiser 36 OaliT u umeer
JUTUTENIBHOCTh 125 MKC; CBepXUMKI cocTouT u3 144 OGaiit u mumeer mnmutenabHOCTh 500 MKC;
JUIMTETILHOCTh Tepenauun oaHoro oOuta — 0,434mkc. Ykazatenr PTR coctour u3 4 6aiitoB
pacmpefieieHHbIX 10 CBEpPXLHUKIY Tepenadyd, Mo OJHOMYy OailiTy Ha nuki. MarpudHoe
npejcraBieHue TpuOyrapHoro 6ioka TU-12 umeer Bun:

[ukn nepegaun TU-12

1.2 3 4 5 19 20 21 35 36
Lvi | vs|cCr|Gm[Km [[]LLLLL][Kns] Gr2]kme] || [[[[]]]]][[KkB0] CT2]

Cepxmwmki nepenaun TU-12

1 37 73 109
LV LLLLL LT ve LLLULLLLLLLLL V8 LLLLLLLLLLELL va LI LLLLLLLL
H_/

BaiiTel BUpTYanbHOTO KOHTEHEepa VC-12
baiiter V1, V2, V3, V4 — coctaBubie yactu ykazarens PTR. Baittet V1 u V2 umetror Bu:
V1 V2
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NNNNSENE IR NEE

rae:  NNNN - ¢uar HOBBIX TaHHBIX;
SS - tun tpakTa; | - OUTHI MOJOKHUTETHHOTO BHIPABHUBAHUS;

D - 6uThl OTPHULATCIIBHOT'O BbIpABHHUBAHUSI.

@uiar HOBBIX JaHHBIX NpuHuMaeT 3HaueHue 1001 nmpu HoBoM 3HaueHuu PTR, HO He mpu
W3MEHEHUSX, CBA3aHHbIX ¢ BbipaBHUBaHMEM. NNNN npunumaer 3Hauenue 0110 npu HopManbHOM
pabote. M3menenwnii B PTR Het. SS - tun tpakrta. g TU-12 SS npunumaer 3nauenue 10. buter |
ykazarenst PTR ucnonb3yrorcs npu MmoJI0KUTENbHOM BBIPABHMBAHHUM, KOT/IA JUIMTEIBHOCTD LIMKJIA
VC-12 6onpme mmrtensHoctd mukiaa TU-12. D- 6utet PTR ucnonp3yroTcs mpu oTpULATETEHOM

BBIPAaBHUBAHMH, KOTJIa JJIUTEILHOCTD IHKIa VC-12 MenbIe pmutenbHocTH mukia TU-12,

2.4 TIponiecc opmupoBanus TpuOyTapHOro rpymnmooro o6moka TUG-2

Tpubyrapusiit rpynmnosoit 6mox TUG-2 dhopmupyercs modadTHEIM MYJIbTUILIIEKCUPOBAHUEM
Tpex TpuOyrapHbix OsokoB TU-12. Ilukn mepemaum coctaBiaser 108 Gait m paBen 125 Mkc,
CBEpXIIUKJIA HET. JImuTenbHOCTh nepeaaun ogHoro oura — 144,676 Hc.

MartpuuHoe TpeacTaBlieHne TpudyTapHoro rpymmnosoro 6i1oka TUG-2 umeer 9 ctpok u 12
ctonbuoB. B nponecce mynbruriekcupoBanust 0aiftel nepsoro TU-12 3anumarot mecta B TUG-2 ¢
Homepami 1, 4,7,10 u T.4. baiiter Broporo TU-12 cootBerctBenHo — 2, 5, 8, 11 u T.1. Tpetsero TU-
12 cootrBerctBeHHO — 3,6,9,12 u T.n. MaTpuuHOoe TpeACTaBiIeHHE TPUOYTAPHOTO TPYIIOBOTO
osoxa TUG-2 umeer Bu:

BaiiTe nepBoro TU-12 baiiTsr BTOpOoro TU-12

Vi V1 V1 V5 |V |V5 |CT1 [CT1 |CT1 |Cn1 |Cn1 |Cni
K1 |KM1 KA K2 K2 (K2 K3 K3 K3 [KK K | Kid

KO |KM9 |KO [KNM0 | KO | K10 | K111 | KA1 [KN11 K2 [ K12 | K12
K13 | K13 | K14 | K14 | K14 KNS KIS [KMMS | Cn2 [Cn2 [Cni2
K16 | K16 | KIN16 [ K17 | K17 | K17 | K18 | KIN18 [ K18 | K19 | K19 | K19
KIN20 | K20 | K20 | K21 [ K21 | KN | K22 | K22 | K22 [ K23 | K23 | K23
KN4 | K24 | K24 | K25 [ K25 | KRS | K26 | K26 | K26 | K27 | K27 | K27

CT2

baiitel Tpethero TU-12

O 0N D WN =
S
w

Pucynox 5.3 — Matpuunoe npencraBieHue TpuoytapHoro rpymnmnoBoro 6goka TUG-2
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BriocnencTBum npu OTCYTCTBUY BBIPABHUBAHUSI CKOPOCTEH CTPYKTYpa CTOJIOIIOB

COXpaHseTcs Ha JIF0OoM 1are JOPMUPOBAHHSI CHHXPOHHOTO TPAHCIOPTHOTO MOJTYJISL.
2.5 Tponecc popmupoBanus TpudyrapHoro rpymmnoBoro 6ioxka TUG-3

Tpubyrapusiit rpynmosoit 610k TUG-3 GopmupyeTcst myTeM MyJIbTHITICKCHPOBAHUS CEMHU
TpuOyTapHBIX TpynnoBeix 610okoB TUG-2 ¢ mocnenyrommm nobaBieHueM 3-X 0alTOB HYJIEBOTO
ykazatenst (NPI) u 15 6aiitoB cradhdunra. Tpubyrapusiit rpynmnoBoit 6ok TUG-3 conepxut 774
Oaiita. [{ukn nepenaun — 125 mke, ckopocts nepenaun — 49,536 MO/c, IIMTEILHOCTD Nepeaadn
onHoro 6urta — 20,187 Hc. MaTtpuyHoe npencTaBieHue TpuOyrapHoro rpymnmnooro 6Omoka TUG-3

conmepxkut 9 crpok u 86 crondmos. TUG-3npencrasieH Ha pucyHke 2.2:

1 2 3 4 8 11 10 16 17 8 & 8 &
TINPFS|VI V1|V (V1 V& L[V e Cn [Cm [Cm |G
2 |NPI|FS (KM [k || |KM (KM (ke [[.]]|. K2 (K3 KM K4 |K K4
3|NPI|FS KB [K6 ||| K6 [K6 (K6 []|]]| K6 (K7 K8 [K/8 KB K8
4|FS|FS|KMO |KO |[[[|KMO |K/B [KMO ... |KMO [KiM1 KIM2 |KM2 |Kmz |Knmz
5| FS| FS |KM13 |[KM3 |.|.|.[KM13 (K3 [KN14 |.].].|.[ K14 [KN15 ce |G [Gr [CGR
6 | FS| FS |KN16 |KN6 |.|.|.[KM16 (K6 [KN7 |.].].|.[[KiM7 [KinN18 KIM9 |KM9 |KM9 |Kmo
7 | FS| FS |[K20 |[K0 |.).|.[K20 (K20 (Kt ||| [kt (K2 K23 |Kes (K3 (K3
8 | FS| FS |[K4 |K4 |.|.|. (K4 (K4 (K25 ||| [KV25 |K 26 K7 |Kver |Kver |Kver
9 | FS| FS |KP8 |[Ke8 |..|. K28 (K8 [K9 |.|.).|.[[K2O [K30 Cr2 |CI2 [CT2 [CT2

tN
[Tepssrii cTonben; ceapmoro TUG-
[Tepssiii cTonben mecroro TUG-2
[TepBerit cronbert BToporo TUG-2 JIBenaauarsrii cronbery mecroro TUG-2
[TepBerii cTonber mepBoroTUG-2 JBenaauarsiii cronber; ceapmoro TUG-2

Pucynok 5.4 - TUG-3

NPI (Null Pointer Inndication) - 6aiiTer HyneBoro ykasatesns. OHH SBISIFOTCS UMHTAIMEH yKa3aTes
PTR TU-3 ¢popmupyromierocs u3 noroka E3. FS — 6aiiTel ctaddunra.

MynbsTurekcupoBanue konteiHepoB TUG-2 mpoucxoauT moOailTHO, HO TaKk Kak IoJje
IpeTHa3HAYCHHOE JIUIS Pa3MENICHUs Pe3y/IbTaTOB MYJIbTHILICKCHPOBAHUS UMEET pa3Mephbl KpaTHbBIE
KO3 PHUIMEHTY MYJIBTUIUIEKCHPOBAHUS, TO CTPYKTypa CTOJNOINOB KoHTeWHepoB TUG-2 mocie
MYJIBTUIUIEKCUPOBaHUSl ocTaeTcsi 0e3 m3meHeHHs. CoOTBETCTBEHHO cTonOmbl mepBoro TUG-2
3aHUMAIOT B TpuOyTapHOM rpymnmnoBoM Onoke TUG-3 cronbisl ¢ Homepamu 3, 10, 17, 24, 31, 38,
45, 52, 59, 66, 73, 80; cronbusl BToporo TUG-2 — cTonbiel ¢ Homepamu 4, 11, 18, 25, 32, 39, 46,

53, 67, 74, 81; manee mo aHaJIOTHH.
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TUG-3

2.6 ®opMupoBaHHE BUPTyalIbHOTO KOHTeHepa VC-4

Bupryaneusiii koureiinep VC-4 dopmupyercs u3 3-X TpuOyTapHBIX TPYIIIOBBIX OJIOKOB

yTeM MoOalTHOrO MYJIbTUILIEKCUPOBAHUA WX OAWTOB U 10OABICHHS TPAKTOBOTO

3arosioBka POH VC-4. Marpu4Hoe npeacTaBieHue BUPTyaabHOTOo KoHTelHepa VC-4 coctout u3 9-

U cTpoK U 261-ro cronbua. L{ukn nepenaun umeeT AMUTETBHOCTD 125 MKC U cOCTOUT U3 2349 GaidT.

Ckopoctb niepenaun — 150,3 M6/c, 1IuTeNnbHOCTH Mepenadu ogHoro outa 6,652 ue. TpakToBbii

3arosioBok POH VC-4 coctout u3 27 6aiiT 3aHMMAIONIUX TIEPBBIC TPU CTOJOA. BupTyansHbIit

koHTeitHep VC-4 npesicraBieH Ha pUCYHKE 5.3:

1 2 3 4 5 6 7 8 9 10 11 261
1 [N ]Frs[FsIN N[ NP FS [ FS T Fs T 1BV [ 22BVA [ L] ese1c0
2 [B3]| Fs| s[NPI NP NPi| Fs | Fs | Fs [ etk [ 22eiwm [ L] L] ] eseivm
3 [@2[Fs|Fs|Ne[ NP NP Fs | Fs | Fs [ 11K | 22EKU6 [LLLLLL L] 631k
4 [&1| Fs| Fs| Fs| Fs| Fs| Fs| Fs| Fs|1Etwm | 22610 [ L] esetn2
5 [ 2| Fs|Fs| Fs| Fs]| Fs]| Fs| Fs| Fs [1etma 22E k3] L[]l L] 83e1en 1
6 | ;3| Fs|Fs| Fs] Fs]| Fs]| Fs| Fs| Fs [1etkme| 22E1km6|.[ L[] L] ][] ] e3e1xme
7 [ [ Fs| Fs| Fs| Fs| Fs| Fs| Fs| Fs [1etkveo| 22e1kveo] L[]]I e3e1xes
8 [ k3| Fs|Fs| Fs] Fs]| Fs]| Fs]| Fs| Fs[1eived] 22e1cved] L] L] ] e3ewer
o [N [ Fs[Fs|Fs]Fs]|Fs]|Fs] Fs] Fs[1Eikves] 22E1kves].l[ ]Il L] L] e3E1ck

baiiter mepBoro cronbia Tperbero TUG-3
POH VC-4 baiiter mepBoro cronbia Broporo TUG-3
baiiTsl mepBoro ctoznbua nepsoro TUG-3 baiiTel nocneaHero crondua
tpersero TUG-3
Pucynok 5.3 — Bupryanshsrii konreiinep VC-4

rae:  J1- GaiiT uaeHTUUKATOPA TPAKTa;

B3- Gaiit oOHapyxeHus OmuooK;

C2- 0aliT CHrHAIBLHON METKH,

G1 - GaiiT COCTOSTHUS TPAKTa;

F2, F3 - GaiiTel KaHaa OJIbL30BATENS,

H4 - GaiiT uHIUKAIMK CBEPXIIMKIIA;

K3 - GaiiT kaHaa aBTOMaTHYECKOT0 MepekoucHus Ha peseps APS (Automatic Protection
Switching), B Hem ucnosb3ytores outsr 1 - 4;

NI - OaiiT KOHTpOJS TaHACMHOTO COCJAMHCHHS Ha TpaHUIE JABYX OIEPATOPOB C

UCMOJIb30BaHUEM OMTOB 1 —4 W KaHama mepenavyd JaHHBIX C UCIIOJNb30BaHHEM OUTOB 5-8;

FS — GaiiTel craddunra.
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Baiit uaentudukatopa Tpakra (J2) mcmonb3yercs IS mepeaadyud MHPOPMAIUU O TPAKTE.
[Taker wHpOpManuMu uMeeT MHY 64 OaliTa M B KaXJIOM BHUpPTyaJdbHOM KoHTeiiHepe VC-4
nepeaaércst ouepeiHon O6aiit, a Bca nHpopmanus nepeaaéres 3a 8 mc. IlepenaBaemas nadopmarus
IO3BOJISIET OTCIEKUBATh TPAcCy IMPOXOXKIEHUS B KaXJOM Cllydae, YTO OCOOEHHO Ba)XKHO IpHU
HaIM4YuK niepekimoyeHnii. OOnapyxkenue ommbok (B3) B Tpakre VC-4  mpousBogurcs ¢
ucnonb3oBanueM BIP-8. 3nauenue Oaiita CUTrHaNIbHOM METKM B IIECTHAALATEPUYHON CHUCTEME
CUHCJICHUS:

00 - TpakT HE 060OpYIOBaH;

01 - TpakT 00opyIOBaH;

02 - crpykrypa TUG;

03 - ctpykrypa TUG;

04 - 3anonHeHue curHanamu KoHreinepa C3;

12 - 3amoyiHeHMEe cUTHAIOM KOHTeiHepa C4;

13 - ATM, acHHXpOHHBIN PEXUM;

14 - uctions3oBanue s cetu MAN:;

15 - ucnons3osanue 1 cetu FDDI;

FE - ciermannubiii TecToBbIN curdan 0181;

FF - curman AIS, VC - AIS

baiiT coctosinus tpakTa (G1) ucnonb3yercs Ui OMOBEIIEHUS TPOTUBOMOI0KHOTO ITyHKTA O
npueme ot Hero curHana VC-4 ¢ HapymeHusMu kadectBa paborel. C momorupto OutoB 1-4
dopmupyetrcsi curHan FEBE mnyrem mnepemaum wunbopmaruu o uymcie AedEKTHBIX OJIOKOB,
oOHapyxkeHHbIX KogoM BI1P-8(B3). Ilpm stoM wucnons3yioTcss Bocemb 3HaueHud or 0 g0
8,0cTanpHble 3HaYeHUA OT 9 10 15 He ucnonb3yroTed. Eciu ke 3TH 3HaueHus MOSBISAIOTCS, TO OHU
uHTepnpeTupyrorcs kak 0 (orcyrecrBue ommbok). but 5 unnnuupyer curnan FERF (3nauenne 6ura
"I'') nns omoBenIeHHs MPOTUBOIIOJIOKHOTO TYHKTAa 00 OTCYTCTBUY MpHEMa WIN MIPU IIPUEME OT HETO
curHana AIS wnam npu HempaBuUIbHO CHOpPMUPOBAHHOM cHUTHaje. [Ipu HOpMalbHOM COCTOSHUU
TpakTa 3To OuT ycranasnubaercs B "O". BUTHI ¢ 6 110 § He UCTIONB3YIOTCS.

baiiT F2 npeanasHadeH 11 opraHu3aiiy Mojb30BaTesieM CIIy>KeOHOMH CBSI3H.

bBaiit naaukanuu cBepxiukia (H4) ncrnonp3yeTcs Kak IUKI0Bas METKa, KOTraa MoJie3Hast
uH(popMalns pacrpesiesieHa 0 HECKOJIbKUM LIHUKIIaM, T.€. KOTJja UCTIOIb3YeTCs CBEPXIIMKIL,
Harpumep, npu nepenaue koureitnepon C 12. Ilocneanue aBa 6ura 6aiita H4 Hecyt nndopmaruio

O HaJIMYUHU CBCPXIUKIIA U UCTTOJIb3YOTCA IJIA I/II[CHTI/I(I)I/IKaL[I/H/I YCTBIPCX OTACIBbHBIX MMOAUKIIOB.

37



2.7 ®opmupoBaHue agMUHUCTpaTUBHOTO Osoka AU-4

AnmunuctpatuBHbIi 6510k AU-4 popMupyeTcst myTeM 3arpy3Kd BUPTYaJbHOTO KOHTEHHEpa

VC-4 B mpoctpaHcTBO s 3arpy3ku VC-4 u no6asnenus ykasarens PTR. AU-4 npencraBien Ha

pucyHKe 5.4:

123456789 1 1 12 1 14 15 16 17 18 19 20 261
J1[FsTrsINa[NPINPI FSTFST RS 1E1vt [ 22E1va [J]]]]]]]] e3e1c0
B3| Fs|Fs[NmI[NPI NP FS [ FS Fs| etk [ 22e1km []]]]]]]]] esetkm

Yiasarers PTRAU4 c2|rs|Fs{NeNeI[Ne| FSTFS| Fs| 1E1k6 | 22Eks []]LLLL]]] e3etkve

(] Y] Y || 1] 1 |He|He|He] G1| Fs| Fs| Fs| Fs| Fs| Fs| Fs| Fs| 1E1kme | 221k [)).]]]..]]].| e3etkm2
F2|Fs|Fs|Fs|Fs|Fs|Fs|Fs]Fs| 1Etama [22emma]]]]]]]]]]] e3E1cn1
F3|Fs|Fs|Fs|Fs|Fs|Fs|Fs|Fs| 1Etme [22E1kme]]]]]]]]]]] e3E1kme
| Fs|Fs|Fs|Fs|Fs|Fs|Fs|Fs| 1Eto [22E1keo] ][] ]]]] 6313
k3| Fs|Fs|Fs|Fs|Fs|Fs|Fs|Fs| 1Etvea [22E1kpa]]]]]]]]]]] 631007
N[ Fs|Fs|Fs|Fs|Fs|Fs|Fs|Fs| 1Etes [22Ewvps]]]]]]]]]]] e3E1Cc2

R

Baiiter konTelinepa VC-4

Pucynok 5.4 - AnmunuctparuBHbliil 010k AU-4

Vkazarens PTR AU-4 nokassiBaeT aapec sueiku, B KOTOpO HaxoauTcs nepsblil 6aiit POH
VC-4. 3nauenue OaiitoB H1, H2 ykazarenss PTR: NNNNSSID IDIDIDID (I u D - nederHsle u
yeTHble OUTBL.) NNNN - ¢uar HoBbIX manHbIX. NNNN npunumaer 3nauenue 1001 mpu HOBOM
3HaueHuu PTR, HO He mpu HU3MEHEHMsX, CBA3aHHBIX ¢ BbipaBHUBaHHEM. NNNN npuHumaer
3Hayenue 0110 npu HopmanbHOM pabote. M3menenuii B PTR Her. SS - tun tpakra. [{ng AU-4 SS
npuHumMaet 3HaueHue pasHoe 10. ID IDIDIDID - 3nauenue PTR, koTopoe HaxoauTCs B AMAINa30HE:
0-782. | - 6uter PTR ncnonb3yroTcs NP MOJIOKUTEILHOM BBIPABHUBAHWH, KOTJA JUIUTEIEHOCTh
mukina VC4 Gonpiie amutensHocTH nukiaa AU. D-Outel PTR ucnonb3yloTcst npu oTpULaTeTbHOM

BBIPaBHUBAHMH, KOTJ1a AJIUTENBHOCTD LIMKJIa V4 MeHblIe 1uTenbHOCTH Inkia AU.
2.8 ®opmupoBanne anmMuHICTpaTuBHOTO O11oKa AUG
B eBpomneiickom Bapuante (OpMHUPOBAHUS CHHXPOHHOTI'O TPAHCTIOPTHOT'O MOIYJIS
aaMuHUCTpaTHBHEIN 010k AUG nMmeeT Tyxe CTpYKTypYy, 4TO U aIlMUHUCTpaTuBHBINA 0110k AU-4. To

ectb hopmupoBanre AUG cBOANTCS K TIOBTOPSHHIO aIMUHUCTpATHBHOTO Otoka AU-4

2.9 ®opmupoBaHKUE CHHXPOHHOTO TpaHCIOpTHOTO Moayist STM-1
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CuHXpOHHBIM TpaHCTIOPTHBIH Moaynb STM-1 coctouT u3 cekiuonHoro 3aroioBka SOH u
agmuarcTpaTuBHOTO O10ka AUG. Biiok SOH conepxxut 8 cTtpok mo 9 6alT u moapasnensiercs Ha
CEKIIMOHHBIN 3aroioBok cekiuu pereaeparopa (RSOH) 3armmarommii 1-3 ¢cTpOKH U CEKIIMOHHBIN
3aroyioBok  MynbTuiiekcHo cekuuu (MSOH)  3anmmaronuit  5-9  crpoku. MarpuyHoe
MPEJICTAaBICHUE CHHXPOHHOTO TPAHCIIOPTHOTO MOAYJS COCTOUT U3 9-u cTpok u 270-u cTonOI0B,
conmepxkut 2430 OGaiit, nepenaercs 3a 125 mkce. Cxopocts nepenaun STM-1 pasra 155,52 Mo6/c.

JlmurenpHOCTE niepenadyn ogHoro o6ura 6,43 He. CHHXPOHHBIN TPAHCTIOPTHBINA MOIYIIb MPEACTABICH

Ha pHCyHKe 5.5:
1 234567 8910 1 1213 14 15 16 17 18 19 20 270
JrsTrsINPINeINPIT FSTFSTRST 1BVt T 226av TLLLILITILLLIII]] esE1co0
RSOH B3| Fs| Fs[NPNeI NP FS [ FsT Fs| 1tk | 226tk [LLLLILLLLLLL]] e3e1m
2| Fs[rsINei[Nei{ NP FsT Fs Fs | 1E1kvs [ 22Eakvs [ILLLLLTLLLLTLLL] esEws
H Y] Y| 1] 1| He|He|He| G| Fs| Fs| Fs| Fs| Fs| Fs| Fs| Fs| etk | 2281kl |LLLLLLLLLLLLLLLL] 63E1km2
AR EREBEREBREEEZETZE R TINEESE
F3|Fs|Fs|Fs|Fs|Fs|Fs|Fs]Fs| 1E1kme [ 22Eakme][LLI]]LL1I]11]]]] esEtkng
MSOH H | Fs|Fs|FsFs|Fs]Fs|Fs] Fs| 1E1kve0 [ 22Eakveo LTI ]] esEtkes
k3| Fs|Fs|Fs]Fs|Fs]Fs|Fs]Fs| 1E1kvea | 22Esveal [ LLI]LLLLILL]]]] esetker
NMEEEREREBEREAETZ I TTnEEEE

Pucynok 5.5 - CHUHXpOHHBII TPaHCHOPTHBINA MOYJIb.

3aronoBok cekiuu pereaeparopa (RSOH) umeer Bua: RSOH

A1 A1l A1 A2 A2 A2 JO NU NU
B1 Z Z E1 Z Z F1 NU NU
D1 Z Z D2 Z Z D3 YA Z

rae:  Al, A2 - 6aiiTbl cuTHAIAa CHHXPOHHU3AINH;

D1, D2, D3 - Gaiite kanana nepenauun ganasix DCC(R);

JO - GaiitT mnentudukaropa ID moxymns STM,;

B1 - Gaiit korTposs ommbok (BIP-8);

E1 - OaiiT kanana ciry>xeOHOMU CBSI3H;

F1 - GaiiT KaHaJa MTOJIL30BaTEIS;

NU - GaiiTel 3ape3epBUpPOBaHHBIEC, KOTOPHIE MOTYT OBITh UCIIOIH30BAHBI B HAITMOHATBHBIX
EJISIX;

Z - Heucnojab3yeMble OANUTHI.

CeKIMOHHBIN 3aroj0oBOK MyJbTUILIekcHOU cekinu (MSOH) nmeer Bux:
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B2 B2 B2 K1 Z Z K2 Z Z
D4 Z Z D5 Z Z D6 Z Z
D7 Z Z D8 Z Z D9 Z Z
D10 Z Z D11 Z Z D12 Z Z
S1 Z1 Z1 Z2 Z2 M1 E2 NU NU

rae: B2 - Gaiiter konTpois ommbok (BIP-24);

K1, K2 - 6aiiTel KaHAJIOB aBTOMAaTHYECKOTO 3aIIUTHOTO nepekmrodeHus APS;

D4 — D12 - Gaiitel kaHana nepenaun ganasix DCC(M);

S1 — Gaiit cTaryca CHHXpOHHU3AINH;

E2 - Gaiit kanana ciy>xe0HOM CBsI3U;

M1 - Gaiit curnana FEBE;

S2 - GaiiT cTaTyca CHHXpPOHHU3AIUH;

NU - 6aiiThl 3ape3epBUPOBAHHBIE, KOTOPHIC MOTYT OBITh HCIIOJIb30BAaHBI B HAITMOHAIBHBIX
EJISX;

Z - HeucCnonab3yeMble OalThI.

baiitel curHana cuHXpoHM3aluu umeroT 3HadeHus @ Al = 11110110, A2 = 00101000.
Kaxnpiit curaan STM-1 B ymutotHeHHOM curHane STM-N BkitogaeT 3TOT CUrHall CHHXPOHU3ALHH.
B STM-4 takux 06aiiToB cHHXpOHHM3AIMH coaepkutTcs (4x6=24). B STM-16 takux OaiiToB
CHUHXpOHHU3AIMuU coaepxutcs (16x6=96).

baiiter kanana nepenaun nanneix DCC(R) — Data Communication Channel RS (D1, D2,
D3) npenna3zHaueHbl JUIsl OpraHu3alMM KaHAJOB IEpeJadd JaHHBIX MEXJy pereHeparopam co
ckopocThio 64x3 Kout/c. OToT KaHnan opranuzyercs Toibko B nepsoM STM-1 B cocraBe STM-N.

baiitel kanana nepenaun nanapix DCC(M) — Data Communication Channel MS (D4-D12)
npeHa3HAYeHBI U OpTraHU3aliy KaHaJIOB Tepelayn JaHHBIX MEXIY MYJIbTUIUIEKCOPAMH CO CKO-
pocTbio 64x9 KOut/c. IToT KaHan opranuzyercs Tosbko B iepsoM STM-1 B cocraBe STM-N.

baiit unentugukaropa ID moxyns STM (JO) pabGoTaer cieayromuM croco0oM: YHCIeHHOe
3Hayenne ID mpucBamBaercs xaxmomy monyno STM-1 mepen mocnemyromuM YIUIOTHEHHEM B
STM-N, 3T0 yuco HCToNMB3yeTes ISl OTPEICICHUS U IPOBEPKH MOJIOKEHHsI oTAeabHOr0 STM-1 B
STM-N B mporecce pasymiotHenus. 3Hadenue ID 3ammceBaetrcst B 6aiit Cl 3aroyioBka KaxkJIoro
STM-1.

baiiT kanana ciyxe6Hoi cs3u El1 mpennasHaueH Juist opraHuzanuu Teiae(oHHOro KaHaia
MEXIy pereHeparopamu. balT kanama ciyxeOHOU cBsizm E2 mpeaHaszHaueH i OpraHU3aIuu
tenedoHHOTO KaHaa Mexay myiabturiekcopamu. Ouu (E1, E2) opranu3yroTcst TOIBKO B EpBOM

STM-1 B coctase STM-N.
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bBaiit kanama monw3oBarens (F1) 3apesepBupoBan it onepatopa cetn. OH opraHU3yeTCs
ToJibko B nepBoM STM-1 B cocrae STM-N.

Baiit kouTponst ommook (BIP-8) (B1) cimykut st KOHTPOJIs OMMOOK ¢ UCIONIb30BaHueM kKoaa BIP-
8, BO3HUKAIOIIMX B CEKIUSAX pereHepanuu (perenepanontas cekuus). OH OpraHu3yroTcs TOJIBKO B
nepBoM STM-1 B coctaBe STM-N.

Tpu Oaiita xontpons ommbok (B1P-24) (B2) cmyxar mis KOHTpPOJS OMIMOOK C
ucnojp3oBaHueM kojga B1P-24, Bo3HuMKarommx MeXAy MyJIbTHIUIEKCOpaMH (MYJIbTUILIEKCHAS
ceknus). [Ipu ucnons3oBanuu STM-N moryt ucnonb3oBatbes B kakaom STM-1. Ctpoku RSOH
HE YYMTBHIBAIOTCS Npu (QopMuUpoBaHuMM 3HaueHus B2. Dto o3Hayaer, uro wu3meHenus B 1,
IPOMCXO/ISIINE B pereHepaTopax, He BIUAIOT Ha 3HaueHne B2.

BaiiTel kaHanoB aBTOMaTHYecKoro 3amuTHoro nepexarouenuss APS (K1, K2) ucnonb3yrorcs
cienyromumM oopazoM: Outel 6,7 u 8 Gaiita K2 ycranasnuBatorcs B "1" npu nmosiBlIeHUN aBapuu Ha
MYJIBTUIUIEKCHOM Y4acTKe U SBJISIOTCS CUTHAIOM MHAMKamu aBapun MS-AIS. YcranoBkoit 6uToB
6,7 n 8 Oaiita K2 B cocrosaue "110" dopmupyercs curnan FERF mns onoemenwus
MPOTHBOIOJIOXKHOTO IyHKTa 00 OTCYTCTBHM NpHEMa OT HErO CHTHAJIa WU MPH MpPUEME OT HETro
curnana AIS. Ocranbabsie Outel 0OaiitoB K1, K2 wucnome3yrorcs A ONOBEIICHUS THpU
pesepBupoBanuu TpaktoB STM mo cxeme 1:m (n=1-14). Ot GailTel OpraHM3ylOTCS TOJBKO B
nepBoM STM-1 B coctaBe STM-N.

baiitr curnana FEBE (MI) npennasnauen mis ¢opmupoBanus curnana FEBE npu
OTIOBEUICHUH MPOTHUBOMOIOKHOTO IMYHKTa O MpHUEeMe OT HEro CUrHaja ¢ OIIMOKaMHU M COAEPIKHUT
KOJINYeCTBO OJIOKOB ¢ omuOKaMu, OOHapyKeHHbIMH ¢ TmoMombelo koaa BIP-24(B2).
Hcronp3yeMbIMU 3HAUeHUSIME 3TOTO Oaiita sBisitorcst 0-24 aist STM-1 u 0-96 s STM-4. Jlpyrue
3HAYEHHS, KOTOPBIE MOTYT OBITH MIPEICTABJICHBI C TTIOMOIIBIO 8 OUTOB, HE JOKHBI (HOPMHUPOBATHCS
B HOPMaJIbHBIX YCJIOBUsX. B Hactosiiee Bpems Oaiit MI 3aneiictBoBan Tonbko mns STM-1 u
STM-4.

BaiiT craTyca cuaxponun3anuu (S1) moka3piBaeT KaueCTBO CHHXPOCHTHAIA.
3 3amanue
- PaccunTaTh mpoOLEHTHOE COOTHOILEHUE IaHHBIX, MEepeAaBaeMbIX C OKOHEYHOro 00OpYyIOBaHUS

aboOHeHTa, W CITy’)KeOHBIX JaHHBIX, BHEAPSAEMBIX anmmapatypoir SDH B cTpykTypsl KoHTelHEpoB C-

12, C-3, u C-4;

41



- paccuMTaTh MPOLEHTHOE COOTHOILIEHHE IaHHBIX, MepeaBacMblX C OKOHEYHOTO 00OpyIOBaHUS
aboHeHTa, U CIy)XeOHBIX JaHHBIX, BHEApseMbIX ammaparypoir SDH B CTpyKTypy CHHXpPOHHOTO
TPAHCIOPTHOTO MOMYJISL;

- paccuuTath HH(OOPMALIMOHHBIE CKOPOCTH BCEX CTPYKTYP, OPraHU3YEMBIX MO X0ay (OPMUPOBAHUS
CUHXPOHHOTO TPAHCHOPTHOIO MOJYJs, C YYETOM BapUAaHTOB HCIOJb30BaHUS B KadecTBe
TpUOYTapHBIX CUTHAJIOB KOMOMHAIIMH U3 Pa3HOYPOBHEBBIX IJIE3MOXPOHHBIX TOTOKOB;

- paccuuTaTh MECTOPACIIONOKEHHE KOHKPETHOTO OaiiTa MM TpyIbl 0aTOB TpUOYTapHOTO MOTOKA
B IIPOMEXYTOUHBIX CTPYKTYypax, OpraHu3yeMbIX M0 Xoay (OpMHUpPOBaHUS CUHXPOHHOTO
TPAHCIIOPTHOTO MOAYJSA, U CaMOM CHHXPOHHOM TPAHCIOPTHOM MOJyJie, MPUHUMAS CHUTYaIHIO
COTIJIACOBAHUSI CKOPOCTEMN MICaIbHOM;

- paccuMTaTh MECTOPACIIOJIOKEHNE KOHKPETHOTO OaifTa Wi rpymisl 0aiiTOB TPHOYTapHOTO MOTOKA
B IPOMEXYTOYHBIX CTPYKTypax, OPraHu3yeMbIXx 10 XOIy (OpMHUpPOBAaHUS CHHXPOHHOTO
TPAHCIIOPTHOTO MOAYJIA, U CAMOM CHHXPOHHOM TPAHCIIOPTHOM MOJyJe, C Y4€TOM BO3MOKHOTO
paccoriacoBaHMs CKOPOCTEH MM MCIIONB3YsI 3aJaHHOE PACCOTTIAaCOBAHUS CKOPOCTEH.

Hcnonbzyembie hopMyItbL:
HaiiT HoMep KOHKPETHOTO KaHaJIbHOTO MHTEpBalia TPHOYTapHOro MOTOKAa B KOHTelHepe C-

12 B mepBOM €ro oTyeTe MOKHO 10 hopmyie:

N=m+1 (3.1)
rae M — HoMmep 0OaiiTa, 3aHUMAeMOIr0 HHTEPECYIOIINM KaHaJIbHBIM UHTEpBaJIOM B oToke El;
HaiiTn HOMep KOHKPETHOTO KaHAIBHOTO MHTEpBaja TPUOYTAPHOTO MOTOKA B BUPTYaTbHOM
koHTeitHepe VC-12 MoxHO 1o ¢opmyre:
N=m+2+34(c-1)+2(a-1) (3.2)
rie M — HoMmep OaifTa, 3aHMIMAaeMOT0 HHTEPECYIONIMM KaHAIbHBIM HHTEPBAJIOM B TOTOKE E1;
a — HoMmep 1uKJia nepenayn VC-12;
¢ — HoMep 1ukIa nepenaun C-12.
Haiitn HOMep KOHKPETHOTO KaHAJIBHOTO MHTEpBajia TPUOYTapHOTO TIOTOKA B TPHOYTapHOM
osoke TU-12 MoxHO o hopmyre:
N=m-+3+34(c-1)+2(a-1)+p-1+A (3.3)
r7ie p - HoMmep nukia nepenayn 1U-12;
A — cnBur konTeiHepa VC-12 BHyTpH cTpykTypsl TU-12.
Haiitn HOMep KOHKPETHOTO KaHAIBHOTO MHTEpPBAIa TPUOYTApHOTO MOTOKA B TPHOYTApHOM
rpynnoBoM 6moke TUG-2 moxHO 110 hopmyie:
N=(m+3+ A)*3-3+k (3.4)

riae K — HoMep MynbTHILIEKCHpYEeMOTro TprOyTapHoro 61oka TU-12.
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Haiitu HOMep KOHKPETHOro KaHaJIbHOIO MHTEpBala TPUOYTApHOIO MOTOKA B TPHOyTapHOM
rpynmnoBoM 61oke TUG-3 MOXHO cleTyronuM crocooom:
z=((m+3+ A)*3-3+k)*7+g
N=z+2*OKPBBEPX(z/84) (3.5)
rue
K — HOMep MyJIbTUILIEKCHpYeMOro TpubyTapHoro oiioka TU-12;
g - HOMep MYJIBTUIUIEKCUPYEMOT0 TpuOyTapHoro rpymnmnosoro 6jgoka TUG-2;
OKPBBEPX — okpyriieHue pe3yabTarta ASJICHHs 10 OJMKauiero 0obIIero neaoro Yucia.
JlaHHBINM Nepexo]] BOSHUKAET BCIEACTBUE J00aBICHMS K pe3yJbTaTy MYJbTUIUIEKCUPOBAHUS 2-X
cronbmoB (NPI+FS). UYwucno 84 — jumHa mons 3aHUMAEeMOro MYJIbTHUILIEKCHPYEMBIMU
TpuOyTapHbIMU TpynoBeIME Otokamu  TUG-2 Ha ofHO# cTpoke.
HaiiTu HOMep KOHKPETHOI'0 KaHaJIbHOTO MHTEpBaJla TPUOYTAPHOI'O MOTOKA B BUPTYaJIbHOM
koHTeitHepe VC-4 MOXHO CIIeyIOIIUM CIIOCOO0M:
z1=((m+3+ A)*3-3+k)*7+g;
2,=(z;2*OKPBBEPX(z1/84))*3+y-3
N=z,+3*OKPBBEPX(z,/258) (3.6)
rze m - Homep OaiiTa, 3aHUIMAaeMOro HHTEPECYIOIIMM KaHAIbHBIM HHTEpBaJIOM B noToke El;
K — HOMep MyJIBTHILIEKCHpYeMOro TpubyTapHoro oiioka TU-12;
g - HOMep MYJIBTUIUIEKCHPYEMOTO TpuOyTapHOoTo rpymmoBoro 6iaoka TUG-2;
Y - HOMep MYJbTUIIIIEKCUPYEeMOTro TpuOyTapHoro rpymnmosoro 6jgoka TUG-3;
OKPBBEPX — okpyrienue pe3ynbraTa JefleHus 1o OavKaiero 60ib1Iero Heixoro yuca.
JlaHHBIA TIepexo]] BO3HUKAET BCIIEACTBUE JOOABICHHUS K PE3yabTaTy MYJbTUIUIEKCHPOBAHUS 3-X
cronboB (PRT-VC-4+FS). Uucno 84 — nmnwHa mMONS 3aHUMAEMOTO MYJIbTHILICKCHPYEMBIMU
TpuOyTapHbIMU TpynnoBbiMu O61okamu TUG-2 Ha ogHolt ctpoke TUG-3, yncno 268 - anuHa nons
3aHMMAaeMOI0 MYJIbTUIUIEKCHPYEMBIMH TPHUOyTapHBIMH TIpynnoBeiMu Oiokamu TUG-3 B oaHoi
CTpOKe BHPTYyaJIbHOTO KOHTeiHepa VC-4.
Haiitn HOMep KOHKPETHOTO KaHaJhbHOTO WHTEpBAJa TPUOYTAPHOTO TOTOKA B CHHXPOHHOM
TpaHcnopTHOM Moaysie STM-1 MOXHO CleAyIOIHUM CIIOCOOOM:
21=((m+3+ A)*3-3+k)*7-7+g;
2,=(21+2*OKPBBEPX(z1/84))*3+y-3
23=2,+3*OKPBBEPX(z2/258)+3
N=z3+9*OKPBBEPX(z3/258) (3.7)
rzie m - Homep OaiiTa, 3aHUMAaeMOro HHTEPECYIOIIMM KaHAIbHBIM HHTEpBAJIOM B noToke El;

K — HOMEp MyIbTHILICKCHpYyeMOoro TpubytapHoro 6ioka TU-12;
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g - HOMEP MYJIbTUIIEKCHPYEMOT0 TpUOyTapHOro rpymnmoBoro oioka TUG-2;
Y - HOMEp MYJIbTHUIIEKCHPYEMOTro TpuOyTapHoro rpymmosoro 6jgoka TUG-3;

B — caBur BupTyanpHOro KonreitHepa VC-4 BHyTpHU CTPYKTYpBI aIMUHUACTPATHBHOTO OJIOKA.

Coneprxanue oTyeTa:

1. Tema, mocTaHOBKA 3a7auU.

2. KpaTkue TeopeTuuecKkue CBEICHHUS.

3. CTpyKTypy CHHXPOHHOTO TPaHCIIOPTHOTO MOJIYJIsI, 3arPYKEHHOTO B COOTBETCTBHHU C
WHIUBUAYAIbHBIM 33JaHHEM.

4. BBIBOEIL.

KoHntponbHbie BOITPOCHI
Uemy paBHa pazmepHocTh STM-1 1 3a kakoe Bpemsi OH nepenactcs?
Kakum o6pazom hopmupyercsi BUPTYaJIbHBINA KOHTEHHEP?

[ yero cinyxar yka3arenu PTR?

I'ne pa3memiaercss CHHXpOCUTHAIT?

1

2

3

4. C xakoii ckopocTbio nepeaaércs STM-1?

5

6. Kakue koHTEHHEPHI HCIIOIB3YIOTCS IS Pa3MeIeHus ITU(PPOBBIX TOTOKOB?
7

. UeMy paBHBI pa3MEepPHOCTH TPAKTOBBIX 3ar0JIOBKOB?
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