ANjJHjtOd dzs] OGj dzsfmlseots MmewL
ANjHjtOdz desj ctsfMikzHOteMmilse j dzgdesj] B OL 59 Ols g
o' Mhjet oW j MhdsdOdz dse s BB KOL

Y1 [JraeusrRB [ Jfeuorodtuvuvlprr1138 LVIRI[T H
srfrsdffuvirsdARE R RIAJLS OURSR

RY U/

4 OBROLO



A

J

Rdz' dyvy o

J1TURY[HSRM "HRU[ L OM vl ()R

s kfp dzj € yd?2

SDH |

d

WSt dlk &zOr

dBO~,

m
m

m

9

4 OBOLO 2012



[ibsuduimed) ECOLORIY ftejHdOL dzOdLJ oz

Odz' dzsfyls j 2 :
201000 c¢f desetsCOdgOdz! dgr j Isj dzj S tsd3dZ3zdzd € Oyd ¢
071700 ¢AdLdSO d bjrddSo sfkdyjmis? fav
200900¢c ¢ d MiIsd 3" MoewiL d d MdMmlsj 3" S BRBZzISOYJJ
201800 ¢)1OhMdhy dadz" j MmdMmlsjdg3r MmMewrLde, O Is
BOC MOy drj dzgds 550400 cujdzj S tsdBBzdzd S O

HtSHjtey Odzedj ®©OLHJdEZO HEMsOyYdats sBI Y d3dat
ftod wuldddd dat@uUds ygdweimdted MEsd ftoj HMIsOs
mMsmistsdls duL :

-EMdese foMistesjddY MdMmisj i3 §J 6juGDH Md dz

-sfdzse  f sMistets sl d W Jshfisd As.dagafsh s § &3 ¢ J t6j H C

gfrrtr R

1. [Mmdese ' MmMddzmtetsdzde' = yYydhWtctsoéaéd@Blsj &3 ¢ 4
2. |kl { stsBSDKELERE@daRjé €t éé € éééé .23
3. [Mdesodz | tHldzjgBiEedleé EXEME E éé éééé .27
4. ltwwddydtfr t©OL d@ih jddy dtded @&sdcl®s d BC
5. 0VCOLOjdzdégééééeééeééééééeéedébéédds
5.1. OHEjMmdy jo Mojd kS OLOK,@SQEREEEEE
5.2. |l cOodzdoOdzdj 5 ECOLOIG ézé 56866666

6.) OCE s S HEEEEEEEEEEEE66E6EERELEEE 60
6.1. AbdSydd LOCEdEo S o edEEERIEEEdé.
6.2. HjCydodidy 2 LOCEdES 8¢ SBEHEEEELEE 66
6.3. "stcOClssos | BOdUEBERE ERBOHE LG 3
6.4 \s@OSSED 2 1OCEABESES EGHE G 5

7. stdbttsd J fiwOodjdd] 6E8ABEEEEE 66 6L

7.1, [Bhd2 fteddeydti B dzOtclE¥ p dedevé 68" d B t5¢
7. 2. sNHEéRIERR e ééeééeééeéecééeéeéebs

7.3. gifgfgecBdzceééeeceéeeceééeeéé .69

8. AdWttsor jtstoldsqapiSisideizs mMdmMisg ézé e § @B H OyYd e
8.1. [Mmdeser" it HOYd ddzijdvegg@Eydgdd3 s il
8.2. uvdf' obdazsitddzy n MdMlisdsdhéséiéds. 93 d ¢ tod
8.3. uvdffr otsdzdz 9 Mo jIstso BH | EEEEEEEEETE € € € € € «
8.4. ¢fjwlsktc® o tsdzts$ sdzded it J dpdng{ls.%6o sH O, |
8.5. [ desetsdissHtsor j] d BGHhtskskBEey8 siilsdy.
8.6. [Bhdd fteddzydf ' f sMmistctLjédedev..81 [l & é
8. 7. 1tmstesjdzdd Al [ul é¢é é éééececéeece?2e
8.8. [JbtH" Bk dtslsdsg dzdwvw A1 [é&aecée.83ecéeéé e

3



9. Jtoj jdedzs b dztslsdzj dgfGé6 666 E BB E 6666

SEhRY Sdzj dzlst MdMis] g WOMEEEEEE 66 .
[fsduimMSdj bmdddls) CdééEeé 00666 é
Lo et Pt dgciciceccce:

)

s

Ljter dzOCOyscdéeéeéeééééeéceneeceé

tcj HO® h dj st lsdyd MECédéjé éd=2H z dzd é é
to il dgde’'d j wIfslsd dzd é é é & & & ééé9¢5e
Jdzddzj 2dz" J WwWodzj dedw ég@éBYIs@UJ MC s
]

L]

U r

dsd?orﬁx

e
]
f
¢

)
0]
J
]
1
d d fOtcOd3jIster ftoetsdir " dzj dedz" =  J
C d ~é édgttHeledejédéce é e é e é € € € 99
J2dz" j CBHT Al [uBéeé&edddédecedé
Cd2 tojlstcOdzmdzv Istst@éeeecéeeldéle é e é
dzesfyls ¢ sflsdydimedie étcg 5J 2iz] tcOls st
Fdzv stster filsdyj Me&we édjil2h j 2 éé
: dierjd Ju ééeéeeecéeééeeelogécece
. 1. 1 0€60ys o0 1+ teBdy

2.0 dui mSdde M

ofFPrrPrPPPRREPR
[ﬁooxlovmhooml—\o

o
&

d
d

s
S
(%

00 0o 0 00 0 00, G 00 o 0 W O W0
© IR

NRNONNDNN R
WwwN P& ©

,,,,,

Oa.®
g @
o,
Z
:
&
Q
O
7
=
&
@



lL.fe1 13 grRI M J113Mm ARAT [T ZIM "wrRuvu [ [ 1
113 teddzydfr f sflstgs HS@Av fdMmlsj
1.1Am0Otc Ol S d MdMmilsj d3 SDH

v OB ddf yo
Victse j| [ SHEd 4l Bets| ssdzdyj Mlseats BI j H(
fitcJ H O r 1 [ 3 [ 4
CBdlIs/
1 STM-1 155520 63 3 1
2 STM-4 622080 252 12 4
3 STM-16 2448320 1008 48 16
4 STM-64 9953280 4032 192 64
5 STM-256 | 39813120 16128 768 256
v OB d& yO
Licse j dz s tsdzls | 2 daj #4dGcdz0dz PDH
1 Cll -2 w 1,5 d
2 4-2 6
3 H-3 34 d 485
4 t-4 140

)teddzydyr _eOL Bjhjdzdv MdcdzOdztse o € tseglsj 2
fdzj Hdzd 7 HdY  IstcOdziy s 5  tstseD@apd s teddzddy § dz2RsH d

1.1.2.4 dztsSPH
v OB df yO
d dzts d 1 sHMdzts d
S OdzOdz
st OC Is T 1dLh jets fstewHCO

Ilrmhje fetewHCO
diJHO (JtwjHOyd| wjSyd| &Bzd sdfdzy
tcJ GJ dzj e O
AdLdyd MEOw Mmtej H I




g J Isid3- ¢ g j st g J Is i dz-t
Blzls Oy« ¢ ts dz@BE Hr €O«
{As yd do-t
gdzs?2 COd _ Cdlstse
it IkeOCIlstse dzd ) dzj 65 O
g dzs?2 IstcO _ |
il IstcOCIstse o jtendsj €5 60O
— Jdz sdfdzj SMstede” § 1 d ©O
ddizs?2 MmtejHT {dejdzjteOydesdzder jdd [ 'd tcOH
l1{ d tOHdt dzd dzd d

.1 SDHS d

1134~ j BB Bl jHddz) dedV ddaW Sted3Oydtsdedz” =
VC (Virtual Containey

t {1 Pal [verHead

VC =4 + { {1



xN x1
STM-N | AuGc | | A2 g vc4 | C4 140f B dIs
— x3

x1
x3 TUG-3 ..l vc-3 C-3 45[Bdlk
34 [BC
A
....... ve-3 |
< g
a1l
-." VC-Z ) C-2 61 B q t
3
TUG-2
VC-12 |« H-12 2:[ B q I
~4
1,5
- VC-11 |e C-11 fedls/

t dfh.2 . [BhOwW Mo j di3GDH tcj sBtcOL 59 OC



140f B d Is

°N a1
STM-N AUG AU-4 VC-4 | u-4
o3 ] T Ot Ofhdi dze34; 45 [
n1
TUG-3 s U3 || vc3 | C-3
ps 7\
n1
TUG-2 U2 VC-2
n3 2 [Bdl
TU-12 | ____] VC-12 e C-12
| X
\\ 15[ Bdls.
\
N VC-1l | C-11

P SpE0s ST g s q f dRidgdii . -o ' to O Qe
LS OL Olsj — -OL &N d

t d i3 fotetsf J 2MEOW MOPHBO o] 5B 6O
#-Ctsdzls j 2 dzj to
VC-11 V@12 -9 dtels zQdz! dz" j 1-€ ts 2ty 2 lxizg oy dzv
VC-3 M4 -o dtelslz Odzt dz" j -€ 15 dalfty 2 loldg tics dz'B
PTR-2C OL O j dzd
TU (TributaryUnit) -Is tc d B iz s Bl el &ts ¢
AU (AdministrativeUnit) -OH d3d dzd Mistc Olsd o dz" 2 B dzts ¢
TUn=VCn+ TU PTR (n=12, 2, 3); A4 =VC4 + AU PTR
TUG (Tributary-Unit Grop) -Is tc d B Iz IscOddifPfp® B dzts ¢ 5 9
AUG (AdminisiraiiveLnit, Group G teztf f © OH &3 dzd MIstc Ols d o dz" -
AU-4
SOH-pJ CydBdzdzr 2 L OcBBdziso B¢
RSOH-L O sdzso 8¢ 6 G J dzgj tOydesdedzs?2 MmJ Sydd
MSOH-L O szt ¢ Bzdz! Isdff dzj S mdets?2 Mmj Sydd
STM1 = AUG + SOH,6 HSOH = RSOH + MSOH.



114N Sted3OIST  yd & dzts o

2 [Bdk
s 5 d2dzj to Il delskzOod 4 kBB dt
— #-12 » Ctdzlsj 2 |~~~ 77 TU-12 —
Vu-12
Bz dz Is d fez@ Gzb@)f to 3z dz' Is  § =g K ¢ Blz dz' Is d itz QzBEY to (
Ltef o / Ltekffo / I dtels'dz0 &
—® fkeBds¢ > fMkeB dsS > Codalsj 2 [~~~
TUG-2 TUG-3 Va4

zdz' Is =iz Edz Is <z
Hise OF fabmls PTR (O q ez Cz8fy o ( &3 q sz b ts (

O H &3 idzd fr /‘ Ltz § O 4 d dzn to ts dzdz’
——— ©Oldoe dz > fmEkeBdsS |T TP ktOdmyf Qe [
B dzthU-4 AUG d3ts H ESEM-N
t d 4 ] sfpdz) H89 Ols ] dz' dztsyls ftcj sBlOL 5

270

<
<

A\ 4

¢ 9

A
T 1 O¢ tsdzts

A 4

A\ 4

261

3 t6d 64 dzaj Oy

mgudd
LS OL O @ © O

9 I 1 OGtsdzts o

5 Bz dz sdf

J fd €yud
v

{ M5 A e BORTMG d € dzO



261

v

A

{ S Sdals j 2-4izf

{ d B A st BOVCHAY d & dzO

1154 d dzn tots dzdl OYFOH 0 fj sw o

vos 0 1 b m

STM-1

L s 0 Y P U

\ STM-1

tdih7. RMisd LsoOdd) E2SOL O] dzj 2
10



1

1

1.2.] OtedOdels' VWisttdBdtetse Odzd W fd dzn e S dBEMG 5 Is

-dL 140 [BdI/ I Mdc dz0dzO:

+POH +AU-4 PTR +SOH

140 Mout/c curnan
ATM ¢parmentsl
—9| C-4 VC-4 AU-4 STM-1

-4 SBdzlsj 2 dzj 6 djteOtendd  dglzdzt s dzy € M
POH 1 Ocsdzso BC BSOS ISO 9o qUCBIEZ rds' =B 'S 4C
AU-4PTRU G OL Olsj dz2 OHBddzd MlstcOlsdo dzsEts BSHE
AU-4 OHAd3ddzd MIstcOIsd o dz" 2 - BBHEZAZ 4

SOH 1 Ocsdzso ¢ EZYyomlse O

STM-1 4 dden totsdedz” 2 IstcOdzMy stelsde’ 2 dIsHEzdz &

t dEB. 1 Oted Odzls W stedzdtetso Odzed vV ) d dzrSEMs dzdzts ¢
dL 140 [Bdls/ M
fslstsC O

- Ity r 34 [Bdl/f] Mdc dOdsse :

+6 MOCTOSIHHBIX OHTOB
+POH  +TU-3PTR  puipaBuuBanus

34 MouT/c curmas
—)I C3 L‘ VC-3 L‘TU-S l)‘ TUG-3

+6 MOCTOSIHHBIX GHTOB
+POH +TU-3PTR BBIPABHHBAHHS +AU-4PTR SON

34 MouT/c cHrmas
ﬁl C3 LIVC—?& LITU—S i—)‘ TUG-3 —)I VC-4 i—# AU-4 l—)‘ STM-1

+6 mocTOSHHBIX GHTOB
+POH  +TU-3PTR  poipapunBannst

34 MOuT/C cHrHAT
—)I C3 L‘VC-?& L‘TU—S L{ TUG-3

#-3 stsdzalsj2dzj o djteOtcrndd dBzdz sdif dzj € M

POH 1 Ocsdzso tsC IstcOCISO o JUCIBZ Odz! dese s € 5

VC-3 l qiolszOdz! dzr 2 S tdelsj2dzjtc djtcOtendd 3
Ptese dzv 3

TU-3PTRLEC OL OlIsj d&z2 Okt L 8Bydzse s dsH

TU-3 1 OctelkzL sydzr 2 dBsHEkzdAdzr 3

11



TUG-3 | zfdfo@ tczL sydesegts disHEzdzw 3

VC-4 1 dwlszOdz! dz 2 GCtdalsj2dzej 6 djtcOtendd Bz
AU-4PTRU G OL Olsj dz2 OHBddzd MistcOIsdo dzsc s BBHE
AU-4 OHAd3ddzd MistcOIsd o dzr 2 @ BSHEZAIZ 4

SOH 1 Oz ¢ EZYyomlss O

STM-1 Hd dzr totsdzdz 2 LteOdz Stelsdzr 2 disH kzdzr [kt

t JEP. 1 Oted Odzlst Wisttdddtetso Odzgd Vv fd dzSTMs dzdzts ¢
1 g4 [Bdl/ M kSO

+POH TU-12 PTR
2 Mour/c curnan l
ﬁl C-12 VC-12 TU-12
+POH TU-12 PTR x7 x3  +AU-4PTR
2 MouT/c curnan l
ﬁl C-12 VC-12 TU-12 —)ITUG-Z TUG-3 V(-4 AU
+POH TU-12 PTR SON ﬁ

2 Mout/c curnan l \ 4
—)I C-12 VC-12 TU-12 STM-1

4-12 sdzlsy 2 dzi 6 dJjteOicndd dzdz sdif dzj € M te

POH 1 O sdzso BC OSSO g WEKPE Odz? desets € s

VC-12 l dielszOdz! dgr'2 SCtsdzlsj2dzjte djteOtendd

Ftctso dgw 1

TU-12PTRuv € OL Ols jdz2 dzOctkL sydesets dgsH kzdzv 12

TU-12 1 Otz sydz' 2 dBsHEzd 12

TUG-2 | ez ezl sydese s BSH zZdzv 2

TUG-3 | ezidf0® czrL sydeg@c B8 dBsH 2

VC-4 l JlszOdz! dz@ 2 Ctdzlsj2dzjtc dJteOww~dd
dzv 4

AU-4PTRUL ¢ OL Olsj dz2 OHBddzd MistcOIsdo dzsets RBBHE

AU-4 bHBddzd MIstcOIsdodz" 2 dBsHEZA 4

SOH 1 Oz ¢ EZyoOmlss O

STM-1 H4ddzmtotsdedz’ 2 bLOdzff stelsdzr 2 BSHEZD B
t d 10 | Otc dsizElsd tc oo Odzd W M d dzr t6 ts dzdzts GSEM-1s t6 O dzfn
gh jmsduHjmMwisd Iktey s 2 [BdI/ M Mdc dzOdztso

12



131 OL dzOyjdedj d tsBi Yy d&3 1 dzj dzgj delstseo fd dzr tots
STM-1. At tSEWIOdA 2 OL Odzd j &3 L Odzed dizGRj df =
[Bdl lshkC&s, [BYtso fthtztf BSHdsets 140 S[-BdIs
Cso
v OB dAf yO

1 0- [ B -|U, 1 0- [ B -|U, 10- | [ BiU,
d Bisdy d3o|C 1 d d Bisdy d3o | 1 dd-|y |1 d
9 Odzd B ®- | M 9 Odzd B D- |Is/ f dzts»-| B O]
s On Is O n dzdd |Is A
1 A1 32 2048 v A1 | 537 | 343 Y A1{217 | 13926
68 6 4
H- +2 2048 +St +219 | - +St || +16 -
12+St 4
g-12 34 2176 °-3 756 | 484 C-4 | 234 | 14976
84 v 0 0
+POH +1 - +POH +9 - +POH| +9
VC-12 35 2240 v | VC-3 765 | 489
60
+PTR +1 - +PTR +3 -
TU-12 36 2304 TU=3 768 | 491
52
M x x3 - +St +6 -
TUG- 108 | 6912
12
Mx+St | x7+1 TUG-3 | 774 | 495
+M 5+3 36
_— Mx+P | x3+9 | — VC-4 | 234 | 15033
OH+St |+ 9| 6
18
+PTR| 19 -
AU-4 | 235 | 15091
8 2
AUG- | 235 | 15091
4 8 2
+SOH| +72 -
STM- | 243 | 15552
1 0 0

13



131ud dz etsdzdz’ | Bzdz s dzj S Mster

64 xOur/c

1,5 Mo6ur/c \ OCHOBHOM STM-1(155 Mo6wur/c)
. STM-4(622 Mowur/c)

2 Mowur/c ~C (©) o

6 Mbur/c Banaz STM-16(2.,5 I'6ur/c)

34 MouTt/c

\’ ArperarHsie IOTOKH

45 Mb6wur/c

STM-1
Bxo/Be1x0)1
STM-4 /
LAN-MAN
PezeppHbIit
FDDI

ISDN
T Bocrtok
BISDN

{ dill uwddzhtetsdzdz 2./ Bz dzi s d i dzj CMste d

| 1]
\/
/\
[TT1

/ N

{ d @12 gEHdztcOydsybOoys o

t d Bh13 Kjfsy®0o e ®H O

STM-1 MBB STM-1
i »
<

30%2
Moéur/c

~~"
63*2 Mout/c

t d hl4d lteddzj e Ma j d3f 99tHO/ 8T o ts

14



&0
t d 15 stdW JecztcOydw ¢cSCBdz ytse

=

{ dBle [ bdilsdfdj St o tsdd ¢ tdy

bbb b

13200 OwObkw® 6 jcOidtescts §jtoj S d¥ y

Ilopr STM-N
w140 Mowur/c

Ilopr STM-N
wi 140 Mout/c

VC-4 _9 e— VC-4
1
1
1
1
Iopt STM-N Iopr STM-N
wian 140 Méur/c . nin 140 Mour/c

vC-4 > € VC-4
:
n
L ; —J
VC-1 '€ vC-1

VC-1 D€ VC-1

Hopr 2 Mour/c ' IMopT 2 MonTt/c

15



ITopt STM-N
win 140 Moéur/c

ITopt STM-N
nian 140 Méur/c

[Vea}

L—

ITopt 34 MouT/c
vC-3

]
[l
]
0
]
.
]
vC-1 K
]

ITopt 34 Mour/c
€ [Ves |
' L—
.
L)
vC-1 »; .
. vea |
o
1€ vC-1
L]
' ITopt 2 MouTt/c

ITopt 2 Mobur/c

t d M1z
1.33.[ Bh OW

b jteg € azs Al dzd

9/)

BiAHE IlsOid ¢[1

e B3O OOHf OteOIskztcr’

MyJIbTHILIEKCOPBI Anmnaparypa Pereneparopbi
onepaTHBHOrO
. NepKIIoIeHHs . STM-16
A i

LN ‘
: :
: i STM-4
1 L}
H H

JAvAmE X
1 1
1 ]
n L}
1 1
1 ]
n L}
. H STM-1
n L}
L] L}
INXZNZ N i1 I :N

1| 431 4/1 y4 i
i ' 140
1 L}
i H
n L}
i 1 34
; P
: :

{ dMmils

[ dzts o dz"

o 3DH Of f Ow Okt

16



14.0t6R dlsj S sjzBOB fj Is

BepxHHIT ypOBEeHb

/ 41 Cpeagnuit ypoBeHb \ 41

N 2o [
{dB19 vy - kiesods o OWSDEES dlsj Skt

141 stsdzt yjoryg Mmilisd

t dM20 [ HdzsdzOf teOo dzj dedztsj ¢ tsdz' Yyt

17



{ dB2lr o L OH dzj dedzs ] Sd ys o S EOd dsd (

158 jlsd dzO shdgsoj ¢ [}

A-D . A-B A-B . B-D
A I | | |
B
A-C
PezepBHBbIEe EMKOCTH
B-D
A-D
! C-D
A-C C-D a)
A-D A-B A-B B-D
R i 1 \ 3 / 1
B
A-CL 7 N\
B-D
C A-D
: C-D
A-C C-D 5

tdh22 ajls! d&O Mmdtsej ¢J1 o destedzOdz' dats o

16.ssdB3Bddzd tctso Odzdz” §| MlstckzCIskzter

18



{dBh23 [weOddL Oydw dglasdiz! laydom Jdte & dshgirpnye i S |

Koubiio 1 Kobio 2
MW MB

M?\/\ M;B

Koabuo 3 Koo 4

24 Bl juddzjdedj CBdjy fsmejuhsodsd ||
19}

)

-4
: WAL
i X1 | Aol
TAY
£o8

Ko
X

tdh2s [l jHddzjdedj Cdzjy fsmiejumisotsd ¢

\

AOII

/
\

{ JIp6 uvwsodd EftOodzj ded™ Mjls! s
19



Yupas.tenne
KRav1ecrBoM
pPadoThI

CereBoe
YupasiieHHe

VYopasiienne
roHpurypa-
ueii

Yapasiienne'
YcTpaHeHHus
Hencnpas-

tdh27 AkdSydd Milsjoets EftceOso dzj ded W

Onepanp{ |Omepanm| |Omepamu;
OHHasl OHHasl OHHAafl
CHCTeMA CHCTEMA CHCTEMA

Padouasn
CTaHIuA

: TMN

Cerb Il epeJatin JaHHbIX

(OMMYTa
CucTembl Y Cucrembl

nepexatu L I— nepeaat
CTAHIIHA

" [KommiyTa
IHOHHAS
CTaHmus

OMMYTa
IHOHHAA
CTAaHIHA

Komnbrotep Tad.annapar

Cerb cBS3H

t dMh28 JLOdBsMeawL! &iyHE Mjil!s EftO

20



99

t d BHh29 I BB Y dadzOw WdLdyj MG Ow
Bl E1l F1
D1
D2 D3
B2 B2 B2 K1 K2
D4 D5 D6
D7 D8 D9
D10 D11 D12
E2

Ot dls

RSON

MSON

21



