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1. llepevyeHb KOMMNETEHIUI U MHANKATOPOB UX A0CTHKEHUSA

HpOI_ICCC N3YYCHHUA NUCHUIUINHBI HAITPABJICH Ha (I)OpMHpOBaHI/Ie CJICAYHOIINX KOMIIETEHITU

Kon n HaumeHnoBanue [Ipenmmects Ue 3Tarbl
Kon 1 HanmeHnoBaHue A pea yiom
UHANKATOPA JIOCTIKEHUS Oran (c ykazanuem
KOMITIETEHIINH .
KOMITETEHIIH JIMCIUILTH/TIPAKTHK)
Oran 1 B1.B.01 OcHoBbl
TEOPHH LIeTIEel
[1K-1.2 3naer npUHLUIIBI
PHHIL Oran 2 b1.B.02 OcHoBbl
MIOCTPOCHUS, CTPYKTYPHBIC CXEMBI, oD
ITK-1 CriocoGen k COCTaB U XapaKTEPUCTUKU P .
AIEKTPOMArHUTHBIX TIOJICH
MIPOBEICHUTIO TEJICKOMMYHHUKAIUOHHOTO 3 | usom
PO PHITAKTHIECKIX 000pyI0BaHUSI TIEPBUYHOHN CETH
pod pyA p . Oran 2 B1.B.07 OcHoBbI
paboT Ha 000PYOBAHUN | CBA3U U BTOPUUYHBIX CETEH,
MOCTPOCHHUS
CBSI3H MPUHIIAITEI OPTaHU3aAUN
WH(OKOMMYHHUKAITUOHHBIX
CUTHAJIM3AIMM U CHHXPOHU3AIIUU B .
TEJIEKOMMYHHUKAITUOHHBIX CETAX CUCTEM 1 ceTeH
i Oran 2 b1.B.08 Teopus
CBSI3U
I1K-3 Criocoben
npoBoauTh Texuuueckoe | [TK-3.2 YMeer koHTponupoBaTh u
oOcyXHBaHUE U3MEPSATH B MPOIECCEe TEXHUYECKOTO 1 -
o0opynoBaHuUs CBS3H 00CTyKMBaHUS MapaMeTPhI
TEJIEKOMMYHUKAIIMOHHBIX | 000pyI0BaHUS
ceTeit
[1K-7.1 3HaeT mpUHIUTIBI
MOCTPOEHHUS, CUCTEM CBSI3H,
[TK-7 Crioco6en k TEJIEKOMMYHUKAIIMOHHBIX CUCTEM
pa3paboTKe CXeMBI Pa3IUYHOTO THIIA, TPOU3BOIUT 1
OpraHU3alH CBS3H 000CHOBaHHBIHN BBIOOP
TEJICKOMMYHUKAITMOHHON | HHPOPMAITMOHHBIX TEXHOJIOTHIA IO
CUCTEMBI IPOEKTY, CPAaBHUTEIIBHBIN aHATN3
BapHAHTOB, MIOJITOTABJIMBALCT CXEMY
OpTraHu3aIuy CBSI3U
[TK-8.2 PabGoTaet ¢ TEKCTOBBIMU Oran 1 51.B.06
penakropamu, rpaguuecKuMu DOnemeHTHas 6aza
ITK-8 Cnocoben nporpaMMmamu, oopmiiser TEJICeKOMMYHHUKAITUOHHBIX
pa3paboTKe MPOEKTHOM COJIepKaTEeNbHYIO YaCTh MPOEKTA, CUCTEM
JOKYMEHTAaluu Ha ¢dopmupyet o011yIO 2 Oran 1 b1.B.08 Teopus
00beKT, (CHCTEMY) CBSI3H, | MOSICHUTEIBHYIO 3aIHCKY, CBSI3U
TEeJIEKOMMYHUKAITMOHHYIO | pa3padaThiBacT MPOEKTHYIO Oran 1 51.B.10
CUCTEMY JOKYMEHTAIMIO B COOTBETCTBUU C CxeMOTexHHKa
TpeOOBaHUAMHU HOPMATHUBHO- TEJIEeKOMMYHHUKAIIMOHHBIX
TEXHUYECKUX TJOKYMEHTOB yYCTPOMCTB

dopma MPOMEKYTOUHOW aTTECTAIMHU 110 TUCIHUILTHHE — dk3ameH/ 3aueT/
[To QUCHHMIUIHHE IPEAYCMOTPEH KYPCOBOU NPOEKNI.

2. HoxasaTeJm, KPUTEPUH M HIKAJBI ONCHUBAHUA KOMIIeTeHIIii

2.1 [Tokazarenem OLEHMBAaHHUA KOMIIETEHIIMI Ha 3Tame MX (OPMHPOBAHUS MPH HU3YyYCHUU
JUCLUIIIUHBI SBJISIETCS YPOBEHDb UX OCBOCHHUSL.



Nupnkarop ocBoenust
KOMIIETEHIINH

TToxa3zaTean oleHUBAHUSA

Kputepnii onennBanus

[1K-1.2 3naer MpUHIATIEL
MMOCTPOEHUS], CTPYKTYpPHBIC
CXEMBI, COCTaB U
XapaKTEePUCTUKU
TEIeKOMMYHHUKAIIIOHHOTO
000pyIOBaHUS TIEPBUIHOMN
CETH CBS3M M BTOPUIHBIX
ceTel, MPUHIIUIIBI
OpraHM3aIiu
CHTHAJIM3AIINN U
CUHXPOHHU3AILIUU B
TEIICKOMMYHHUKAIIHOHHBIX
cersx

3Haer:

-IIPUHIMIBI TTOCTPOCHUS CeTeil
PDH, SDH u WDM;
-CTpyKTypHBIe cxeMbl cetn PDH
u SDH;

-COCTaB M XapaKTEPHCTHKU
TEIEKOMMYHHUKAIOHHOTO
obopynoBanusi cetu PDH wu
SDH;

- KoH(pHTYpanuio
mynbruIiekcopoB PDH u SDH;
-IIPUHLINTIBI OpraHH3aluH
CUTHAIIM3AIHH "
CHUHXPOHHU3ALUH B
TEIEKOMMYHUKAMOHHBIX CETSIX
PDH u SDH.

VYwmeer:
- pa3pabaThiBaTh CXEMBI
OpraHu3aluu CBSA3Y,

yIpaBJIeHHUs U CHHXPOHHU3ALNY,
-4UTaTh CTPYKTYPHBIE CXEMBI
TEICKOMMYHUKALIMOHHBIX CETeH

Bmageer:

- HaBBIKAMHU YTEHHS CXEM CETH
CBSI3U B paMKax
MpopUITaAKTHYECKHX PadoT

3Haer IMPUHIUIIBI MOCTPOCHUA
MHOI'OKaHaJIbHBIX CHCTEM CBs3U, IPOLECCChI

OpraHW3alid  KaHAIOB W  TPakToB B
MHOTOKaHAIbHBIX CHCTEMAaxX CBS3W, 3HAeT
TEPMHUHBI U ONpeaeneHns (KaHall CBSI3U, TPAKT
nepeaavu, JTMHEUHBIN TPaKT,
pereHepanoHHbII YYacTOK, cucrema
nepeaayu, JINHENHBIHI KOI); 3HaeT
XapaKTEPUCTUKHI u rapaMeTphl

MHOTOKaHAJIbHBIX CHUCTEM Iepenad. 3HaeT, KaKk
COCTaBHTh OTYET 1O JIAOOpaTOPHBIM U
MPaKTUYeCKUM paboTaM, KaK BECTH KOHCIIEKT
JIEKLUH.

Ymeer IMPUMCHATH MCTOAUKY pacucTa AJIWHBI
pereHepauoHHOro y4acTKa; yMeeT
pa3pabaThiBaTh CXEMbl OpTaHHW3alUU CBS3H
CHCTEM CBSI3U; YMEET OCYIIECTBIATH PacdeThl
napameTpoB MHOTOKaHaJIbHBIX cHCTeM
nepenay; yMeeT OCYLIECTBISATh  PacdeThl
JUHEHHOTO ¥ HEIWHEHHOrO KOJUPOBaHUS,
TeHEepaToOpHOro  O0OpYIOBaHUS,  CKOPOCTH
U(POBBIX TOTOKOB. YMEET CaMOCTOATEIbHO
BBIIONHATE  pacuersl  KII, othopmMuTh
MOSICHUTENEHYTO 3aIHCKY. Ymeer
CaMOCTOSITETPHO TPOU3BOANTH pacueTsl B
JabopaTOPHO-TIPAKTHIECKUX paboTax, AeraTh
BBIBO/IbI.

Brnageer  Meromamm  pacuyera  JUIMHBI
pEreHepaloHHOr0  y4acTKa,  HaBBIKAMH
pa3pabOTKK  CXeM  OpraHu3aluk  CBsI3H,

MHCTpyMEHTaMH (HAaBBIKAMHU) DCIICHUS 3a1a4
pacuera JIMHEUHOT O u HEJIMHENHOT O
KOJAMPOBAHHUs, TEHEPATOPHOTr0 00OPYIOBaHMUS,
CKOPOCTH IU(POBBIX MOTOKOB.

[1K-3.2 Ymeer
KOHTPOJIUPOBATh U
U3MEpSATH B IpoLiecce
TEXHUYECKOTO
00CTy)KNBaHHS TTAPAMETPBI
obopymoBaHUs

3Haer:

-METOJIUKH WU3MEPCHHSI U KaKoe
U3MEpHUTEIbHOE O000pYAOBaHUE
TIPUMEHSIETCS JUTST
TEXHUYECKOTO  OOCITYKUBaHUS
TEIIEKOMMYHHUKAIIHOHHBIX CeTer
Ywmeer:

-KOHTPOJHMPOBATh W M3MEPATH
TakKhe TapaMeTpbl  CHCTEMBI
CBS3M, Kak:  Kod(duiment
OmMOOK, CKOPOCTb TIepemadn
JAHHBIX, rnas-gaarpaMmma,
MacKka MMITyJibCa, B IIPOIIECCe
TEXHUYECKOI'O 06CHy)KI/IBaHI/I$I

Bmaneer:

-HaBbIKaMHU KOHTpOIISI nu
U3MepeHus rapameTpoB
CHUCTEMBI CBSI3M B IIpoOIEcCe

TEXHHYCCKOI'O O6CHy)KI/IBaHI/I$l:
-HaBbIKaMH pa60TLI (¢
HU3MCPUTCIIbHBIM

3HaeT eMHUIBI U3MEPEHUHN TaKUX ITapaMeTPOB
KaK YpOBEHb M MOIIHOCTh CHUTHAJIa, 3aTyXaHue
1 OTPa)KEHHUE CUTHAJIA. ¥ MEET CaMOCTOSITENBHO
Y IPAaBUIBHO MOJKIIOYATh U3MEPUTENBHOE
000pyAOBaHHE K KOHTPOJIBHBIM TOUKA,
IPaMOTHO CUMTHIBATh IOKA3aHUS. 3HACT TUIIBI
JIEKTPUUECKUX U ONTHYECKUX MHTEP(]EHCOB,
TPaMOTHO JaeT ux pacurupoBKy. Y Meer
CaMOCTOSITEIBHO CTPOUTH IpaduKu
3aBHCHMOCTEH, TIOANKCHIBAET Ha3BAHNE OCH U
YKa3bIBaeT CAVMHUIIBI M3MEPEHUI.

3HaeT KaKve U3MEpUTENbHbIE MTPUOOPHI
MPUMEHSFOTCS U U3MepeHUH K03 HUIIEeHT
OmMOOK, T7a3-A1arpaMMBbl, YPOBHS MOIITHOCTH
CUTHAJA.




000pyI0BaHHEM

[TK-7.1 3Haer NpUHIUIIEL
MTOCTPOEHUSI, CHCTEM
CBSI3H,
TEIeKOMMYHHUKAITHOHHBIX
CHCTEM Pa3IMIHOro THIIA,
MIPOU3BOUT
000CHOBaHHEIN BEIOOD
WH(POPMAITHOHHBIX
TEXHOJIOTUH T10 MPOEKTY,
CpaBHUTENIbHBIN aHAU3
BapUaHTOB,
MIOITOTABIIUBAET CXEMY
OpraHu3aIiK CBSI3U

3Haer:

- TNPHUHIUIBI  TOCTPOCHUS
cucrem cBs3u PDH u SDH;

- Kak MPOU3BOUTH
000CHOBaHHBIN BEIOOD
WH(POPMAITUOHHBIX TEXHOIOTHHA
0 TIPOCKTY;

-KaKk  pa3pabaTeIBaTh  CXEMY

OpraHW3alllU CBS3H,

Ywmeer:

-IIPOU3BOJUTH BBIOOP
WHQPOPMAIMOHHBIX TEXHOJIOTUH
10 TIPOEKTY CETEM;
-pa3pabaThiBaTh
OpTaHU3alHHU CBS3H

cXemy

Bnaneer:

-HaBBIKAMH DPa3pabOTKU CXEMBbI
OpPTraHM3ALNH CBS3H

-HaBBIKAMH BBIOOpA TOM MM
MHOH TEXHOJIOTUU
TPAHCIIOPTHOM CETU

CaMOCTOATENBHO U TPABUIIBHO YMEET
MPEACTABIIATH KAUECTBEHHBIE CXEMBI B OTUETE,
npuMeHsieT rpadudeckue 0003HaYeHUS
cornacHo ['OCTy. YmMeer rpaMoTHO
OIMCBIBAThH CXEMBI. Y MEeT AenaTh
CPaBHUTENBHYIO XapaKTEPUCTUKY TEXHOIOTUI
CBSI3U B BUJIE CPAaBHUTEIBHOM TAaOIMILIb], 3HAET
JOCTOMHCTBA M HEOCTATKH TEXHOIOTUH
TPAaHCIOPTHBIX MHOI'OKAHAJIBHBIX CETEH CBA3H.
‘YMeer uuTaTh CXeMbI U B CIy4ae OIIMO0YHOT0
n300pakeHus!, HAIETY BHOCHTh N3MCHCHHS B
cxeMy. BoBpems caaer oruersl mo
71a60paTOPHBIM U IPAKTUYECKUM 3aHATUSIM B
COOTBETCTBHU C IPadrKOM.

[1K-8.2 Paboraer c
TEKCTOBBIMU PENAKTOPAMH,
rpaduIeCKUMH
porpaMmamMu, ohopMIIsIeT
COJIepIKATENBHYIO YaCTh
npoekTa, GopMupyer
OOy MOSCHUTENHHYIO
3amuCKy, pa3pabaTbiBaeT
MPOEKTHYIO
JOKYMCHTAIUIO B
COOTBETCTBUHU C
TpeOOBaHUSAMHU
HOPMATHBHO-TEXHUYECKUX
JOKYMEHTOB

3Haer:
- Kak paboTaTh B TEKCTOBBIX
pemakTopax, rpadudeckux

IporpaMMax —CoJepKaTelbHYI0
gacTh npoekta cetu PDH wnmm
SDH;

-kak  (opmupoBaTh  00HIYIO
MIOSICHUTENBHYIO 3aIIUCKY;

- KakK paspabatsiBaeTcs
MPOEKTHAsi JOKYMEHTAlUK B
COOTBETCTBUU C TPEeOOBaHHSIMU
HOPMaTHBHO-TEXHUYECKHX
JOKYMEHTOB,

YmMmeer:

-pabotathb B TEKCTOBBIX
penaKkTopax, rpadudeckux
nporpaMmax;

- (hopmMupoBaTh o01ryto

TMOSICHUTCIBHY0 3aIIUCKY,

Bunaneer:

-HaBBIKaMH PabOTHI B
TEKCTOBBIX PEIAKTOpax,
rpaduyeckux nporpammax s
(dhopMupoBaHus U 0hOpMIICHUS
MOSICHUTENBHON 3alUCKU
MIPOEKTA.

VYmeer camocrosiTesbHO paborate B ViSIO,
AutoCAD. ITpu onucaHUU CXEM U IMPOSKTHBIX
pelIeHuii MPUBOIUT CCHUIKA HAa HOPMAaTHBHO-
TEXHUYECKYIO0 JOKYMEHTAIMIO, Ha CTaHAapTHI.
[IpemocraBnser KadeCTBEHHO-0(OPMIICHHBIHN
OTYECT U NOSACHUTCIIbHYIO 3aITUCKY.




IIxana oueHUBaAHUA.

3auer

bunapnas mkana

Kputepuu onieHku

3auTeHo

B cpok 3auTensl Bce 1abopaTopHbIe U MPAKTUUYECKHE PAOOTHI

He 3auteno

He 3autena xots 661 0/1Ha TabOpaTOpHAs WU MpaKTUUecKasi pabora

IK3aMeH

5-0anapHag mKaJaa

Kpurepuu ouenkun

Omimnaao «5»

CaMOCTOSTENLHO U MPaBHUJIBbHO OTBCTUII Ha IMOCTABJICHHBIC TCOPCTHUYCCKUC
BOIIPOCHI 9K3aMEHALMOHHOTO ounera. YBepeHHo, JIOTUYHO,
IOCJIEZIOBATENbHO M AapryMEHTUPOBAHO U3JaraeT CBOM OTBET. Moxker
OTBCTUTH HaA HOOINOJHUTCIBbHBIC BOIIPOCHI. CaMoCTOSTENILHO H IMpaBUJIBHO
peuui 3a1auy SK3aMEeHAMOHHOTO OuieTa. YBEPEHHO U JIOTUYHO OOBACHSET
X0 pCHICHUA. OTBeThl Ha MOCTaBIICHHBIE BOIIPOCHI 3K3aMCHAIIMOHHOTO
Owmnera MAIOTCA CTYIACHTOM O€3 3a4MThIBAaHUS C JIUCTA, T/ CTYICHTOM
cIeTIaHbl OTMETKH, MOJICKAa3KH, BBIKJIAIKH HA TIOCTABJICHHBIN BOTIPOC OHIIeTa.

Xopoto «4»

CaMOCTOSATENTPHO OTBETUJI HAa TOCTABJIEHHBIE TEOPETHUYECKUE BOMPOCHI
9K3aMeHalMOHHOTo Owmiera. He yBepeHHO OTBeYaeT Ha YTOYHAIOIIUE H
JOTIONTHUTENbHBIE BOMPOCH.. CaMOCTOSATENbHO U MPABUIBHO PEHINII 33734y
9K3aMEHAIMOHHOTO OWjIeTa. YBEPEHHO M JJOTUYHO OOBSICHSAET X0 PelIeHus,
000CHOBBIBasI €ro 3akoHaMH «Teopuu 3JIeKTpUYecKuX Iener». OTBEThl Ha
MOCTaBJICHHBIC BOIMPOCHI YK3aMEHAIIMOHHOTO OMJIeTa JAIOTCSA CTYACHTOM C
MOATJISAIBIBAHUEM B JIUCT, TJE€ CTYICHTOM CJEJIaHbl OTMETKH, IOJCKA3KH,
BBIKJIAJIKH Ha MMOCTABJIECHHBIN BOIIPOC OUJIEeTA.

Y I0BIETBOPUTEIBHO
«3»

CaMoCTOATEIbHO, HO HE MOJHO OTBETUJ Ha MOCTABJICHHbBIE TEOPETHUECKUE
BOIIPOCHI 3K3aMeHalmoHHoro Owsera. Ilpu stom pomyckaer omubku. He
YBEPEHHO WJIM BOOOIE HE OTBEYACT HA YTOUHSIOIIME U JOINOJHUTEIIbHBIE
BOMpOCHl. Pemmn 3amady sk3aMmeHalimoHHoro Owiera. [lpuw Hamuuuum
OIINOOK, MOXKET UCIPABUTh UX 3a CYET HABOALIMX BoIpocoB. He yBepeHHO
00BsicHseT XoJ peuieHus 3agaud. OTBETbl Ha IOCTaBJIEHHBIE BOIPOCHI
9K3aMEHAllMOHHOIO Owiera JalTcs CTYJEHTOM 3auuThiBas B JIUCT, T
CTYIEHTOM CJI€JaHbl OTMETKH, IOJCKAa3K{, BBIKIAJKM Ha I1OCTABJICHHBIN
BOTIpOC Ouera.

HeynoBieTBopuTenbHO
«2»

OTBeThl Ha IOCTABICHHEIC BOIIPOCHI 3K3aMCHAIIMOHHOT'O ounera JaroTCsa
CTYACHTOM 3a4uThiBasdl B JIMCT, TI[A€ CTYACHTOM CACJIaHbI OTMCTKH,
MOJCKa3KH, BBIKJIQAKNA HA MOCTaBJICHHBIN BOIIPOC ouiera. He oTBeuaer win
AacT HCHIPABUJIBHBIC OTBETHI HAa YTOUHAIOIINC U JOMMOJIHUTCIIBHBIC BOIIPOCHI.
He peuiCHa 3ajJa4a SK3aMCHAIWMOHHOI'O 6I/IJ'I€Ta, WM 3ajJlada pCeuICHa
HCTIPABHUJIBHO.

KypcoBoii npoekT

5-0anapHag mKaJaa

Kpurepuun ouenkn

Omimnauo «5»

CaMOCTOATEIBHO U YBEPEHO OPUEHTHPYETCS B IMOSCHUTEIBHON 3aIluCKe.
Jlaet ObIcTpble M TpaMOTHbIE OTBETH. B ciydaer oOHapyxeHHs OIIMOKU B
paboTte, MOXKET OBICTPO M CAMOCTOATEIHHO €€ HCIPABUTH C MOSICHCHUSIMU.
[IpencraBneHpl KadyeCTBEHHBIE PUCYHKH. YMEET TPUMEHSTH YCIOBHO-
rpa¢puueckue o6o3nauenus cornacuo I'OCTy. be3 momomu npenoaaBatens
YUTAaeT M TOSICHAET CXEMbl M NpeJCTaBIeHHble pacyeTbl. CB0OOAHO
OTBEYaeT Ha JONOJHUTENbHBIE Bompochl B pamkax KII. IloscHurenbHas
3aIlMCKa COOTBETCTBYET BbliaHHOMY T3.




Xoporo «4»

CaMOCTOATENBHO U HE YBEPEHHO OPUEHTUPYETCS B ITOSICHUTENIBHOM 3alMCKe.
B cnyuaer obHapyxeHus: ommOKku B paboTe, CTyJEHT MOXET UCIPABUTH €€
HO TOCPEJICTBOM HAaBOJAILIMX BONPOCOB IMpenojasarend. llpeactaBieHsbl
KayeCTBEHHbIE  PHUCYHKH. YacTUYHO yMeeT TPUMEHSTHh  YCIOBHO-
rpaduueckue ob6o3HaueHus cormacHo I'OCTy. C momomibio HaBOASIIUX
BOIPOCOB MpEINoAaBaTessi YUTAeT M MOSICHSAET CXEMbl U Ipe/ICTaBJICHHbIE
pacueTsl. HeyBepeHHO OTBedaeT Ha JOIOJHUTENIbHBIE BOMPOCHI B pamMKax
KII. IToscHuTenbHas 3anmucKka COOTBETCTBYET BblJaHHOMY T3.

Y IOBIETBOPUTETBHO
«3»

He yBepeHHO opueHTHpYETCS B TMOSCHUTEIBLHOM 3amucke. B ciydaer
oOHapy)XeHHs OWMOKKM B paldoTe, CTYyIEHT MOXKET HCIpPaBUTh €€, HO
MOCPEJCTBOM HABOJASIIMX BOMPOCOB MpenojaBarens. llpeacraBieHbl He
KayeCTBEHHbIE  PUCYHKH. YacTUYHO yMeeT NpPUMEHSATHh  YCIOBHO-
rpaduueckue oOo3HaueHus cormacHo 'OCTy. C moMmomipio HaBOISIIUX
BOIIPOCOB TMPEMNOJaBaTeyid € TPYAOM YHUTAET CXEMbl, HO HE IOSICHSET
IPEICTABJICHHbIE pacueThl. HeyBepeHHO OTBeuaeT Ha JIONOJHUTEIbHBIE
Borpockl B pamkax KII. IlosicHuTenbHas 3ammMcka COOTBETCTBYET
BbI1aHHOMY T3.

HeynoBieTBopUTeabHO
«2»

[110x0 opueHTHpyeTCcs B MOSACHUTENBHOHN 3anmucke. B ciydaeT oOHapyxeHus
omOku B paboTe, HE MOXKET HCIPABUTh UX M MOSICHUTH. lIpencraBieHs
HEKaueCTBEHHbIE PUCYHKU. He ymeeT NpHUMEHSTh YCIOBHO-rpaduyeckue
ob6o3nayenusi cormacHo ['OCTy. He ymeeT 4utath U MOSICHATH CXEMBbI U
IIpe/CTaBJICHHbIE pacyeTbl. He oTBedaeTr Ha JOMOIHUTENIbHBIE BONPOCH! B
pamkax KII. [TosicHuTenbHas 3anucka He COOTBETCTBYET BbIJaHHOMY T3.

3. MeToauueckue MaTepuaJibl, onpeaesOle MPoUeAypPbl OLeHUBAHNUS MO0 JUCHUILINHE

3.1. B xome peaim3anmuuM AUCHMUILIMHBI HCHOJB3YIOTCH cleaywomme ¢GopMbl M MeTOAbI

TEKYIIEro KOHTPOJIs

Tema u/uau paznen

DopMbI/METOIbI TEKYLIET0
KOHTPOJISI YCTIEBAEMOCTH

IK-1.2 3naer nprHUMIBI TOCTPOEHHS, CTPYKTYpHBIE CXEMBI, COCTaB M XapaKTEPUCTUKU
TEEKOMMYHHKAIIMOHHOTO 000py10BaHUSI IEPBUYHOIN CETH CBSI3W M BTOPUYHBIX CETEH, MPUHIIHITBI
OpraHU3aliy CUTHAJIM3aUHN U CHHXPOHU3AIMU B TEJIEKOMMYHUKAITMOHHBIX CETSAX

Pasnen 1 Beenenue

CamocrosTenbHas padora,
KOHCIIEKT JIEKI[Hi
JKP (st 300)

Paznen 2 MHOrokaHansHBIE aHAJIOrOBBIE cHCTeMBI Tiepenadn ¢ YPK CamocrostensHas pabora,

KOHCIEKT JICKIUN
JlaGopaTtopHsbie 3aHATHS
JKP (s 30P0)

Pa3znen 3 MuorokaHanbHbIe 1T POBbIE CUCTEMBI nepeaaun ¢ BPK CamocrosiTenbHas padora,

KOHCIEKT JIEKIUH
JlaGopaTopHsbie 3aHATHS
[IpakTrueckre 3aHATUS
KypcoBoii mpoekt

JKP (mns 300)

Paznen 4 Ludpossie nepapxuu CamocrosiTenpHas pabora,

KOHCIIEKT JICKITHH
JlaGopaTopHbie 3aHATUS
KypcoBoii npoekt




JKP (g 300)

Paznen 5 Opranmzanms uupoBbix TuHEHHBIX TpakToB (LIJIT).

CamocrosiTenpHas padora,
KOHCIIEKT JICKIUH
JlaGopaTopHble 3aHATHUS
[IpakTrueckue 3aHATUSL
KypcoBoii mpoekt

JKP (s 300)

Pasnen 6 Anmaparypa LCII

CamocrosiTenbHas padora,
KOHCIEKT JIEKIUH
IIpakTruueckue 3aHATUSA
KypcoBoii npoekt

JKP (st 300)

Paznen 7 Ilpunnun Texuudeckoit axcruryatanuu [{CIT

CamocrostensHas pabora,
KOHCIIEKT JIEKITUI
ITpakTHYecKre 3aHATHUS
JKP (mnst 300)

IIK-3.2 YMeeT KOHTPOIUPOBATH H U3MEPSTH B MPOLIECCE TEXHUUECKOTO 00CTY)KUBaHUS TapaMeTPhl

o0opymoBaHUs

Pasnen 1 Beenenue

CamocrosiTenbHas paboTa,
KOHCIIEKT JIEKI[Hi
JKP (st 300)

Pazgen 2 MHOrokaHansHbBIE aHAIOTOBBIE cHCTeMBI Tiepenadn ¢ YPK

CamocrostensHast pabora,
KOHCIIEKT JIEKITHI
JKP (s 300)

Pa3znen 3 MuorokaHanbHbIe TG POBbIE CUCTEMBI nepeaaun ¢ BPK

CamocrosiTensHast padora,
KOHCIEKT JIEKIUH
JKP (st 300)

Pasnen 4 Liudporsie nepapxuu

CamocrosiTenbHas padora,
KOHCIIEKT JIEKITUI

JKP (s 300)

Paznen 5 Opranum3zarus uupoBbIix JuHEHHBIX TpakToB (LIJIT).

CamocrostensHas pabora,
KOHCIIEKT JIEKITUI
ITpakTHUecKre 3aHATHUS
JKP (s 300)

Paznen 6 Annapatypa LICIT

CamocrosTenbHas padora,
KOHCIIEKT JIEKI[Hi
JKP (st 300)

Pazgen 7 llpuanmn texandeckoi axcruryaranuu LICIT

CamocrosTensHas pabora,
KOHCHEKT JIEKLIMI
JKP (s 300)

IIK-7.1 3HaeT IpUHIMIEI TOCTPOEHUS, CHCTEM CBSI3H, TEIIEKOMMYHHUKAIIMOHHBIX CHCTEM Pa3IMIHOrO TUIIA,
MPOU3BOANT 00OCHOBAaHHBIN BHIOOP MH(POPMAIIMOHHBIX TEXHOIOTHH 110 IIPOEKTY, CPAaBHUTEIHHBIN aHAIN3

BAapHAHTOB, IIOATOTABJIMBACT CXEMY OpTraHHU3allvui CBA3U

Pasnen 1 Beenenue

CamocrosiTenbHas padora,
KOHCIIEKT JIEKITAI

JKP (s 300)

Pa3znen 2 MHorokaHaibHbIE aHAJIOrOBbIe cCcTeMBI Tiepeaaun ¢ YPK

CamocrostensHas pabora,
KOHCIIEKT JIEKITUI
JlaGopaTtopHoe 3aHsTHE
JKP (mns 300)

Paznen 3 MHorokanansHbIe HH(pOBBIE cucTeMbl iepenadn ¢ BPK

CamocrosrenbHas pa60Ta,
KOHCIICKT HCKLII/Iﬁ




JlabopatopHoe 3aHsTHE
IIpakTudeckoe 3aHsATHE
KypcoBoii mpoekt

JKP (s 300)

Paznen 4 Ludpossie nepapxuu CamocrostensHas pabora,
KOHCIEKT JICKIUH
JlaGopaTopHoe 3aHsATHE
Kypcogoit npoekt

JKP (s 300)

Pasnen 5 Opranusanus mudpoBeix muHeRHBIX TpakToB (ITJIT). CamocrosiTenbHas padora,
KOHCIIEKT JIEKITUI
JlaGoparopHoe 3aHsATHE
[TpakTruueckoe 3aHATHE
KypcoBoit mpoekt

JKP (st 300)

Paznen 6 Annapatypa LICIT CamocrosiTenpHas pabora,
KOHCIIEKT JIEKIHH
[TpakTueckoe 3aHsTHE
Kypcosoii nmpoekr

JKP (st 300)

Pazgen 7 llpuanmn texandeckoi axcruryaranuu LICIT JlekninoHHBIE 3aHIATUS
[IpakTryaeckoe 3aHATHE
KypcoBoii mpoekt
JKP (s 300)

IIK-8.2 PaGoTaer ¢ TEKCTOBBIMU PEIAKTOPaMH, rpapuuecKuMHU porpaMMamMu, opOpPMIISET COEPIKATEIbHYIO
4acTh MPOeKTa, (GOPMHUPYET OOIIYIO MOSICHUTENBHYIO 3aIHCKY, pa3padaThiBacT MPOSKTHYIO JOKYMEHTAIUIO B
COOTBETCTBUHU C Tpe6OBaHI/I$IMI/I HOPMATHUBHO-TECXHUYCCKUX JOKYMCHTOB

Paznen 4 lludposeie nepapxuu KypcoBoii mpoekt

Pasnen 5 Opranusanus 1udpoBeix TuHeHHBIX TpakToB (ITJIT). CamocrosiTensHas padora,
KOHCIIEKT JIEKITUI
JlaGoparopHoe 3aHsTHE
IIpakTHueckoe 3aHgTHe
KypcoBoit mpoekt

JKP (st 300)

Paznen 6 Anmapatypa LCII CamocrosTensHas pabora,
KOHCIEKT JICKIUN
Kypcosoii mpoekt

JKP (st 300)

Pazgen 7 llpuanmmn texandeckoit axcruryaranuu LICIT CamocrosTensHas pabora,
KOHCIIEKT JICKITHH
IIpakTHueckoe 3aHATHE
KypcoBoii npoext

JKP (s 300)

3.2. TunoBble MATEPHAIBI TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH 00YYAIOIIMXCSI
I1K-1 Cnoco6eH k npoBeaeHnIo MpoduaakTu4eckux padboT Ha 000pyI0BaHUH CBS3U

KoHcnekT Jeknun
«CTpyKTYypa MyJbTHIJIEKCUPOBAHUS U YJIEMEHTHI CTPYKTYPbI MyJabTHILIEKCHpoBaHusi SDH»

Wudopmanus, NOCTynaomas B CeTh, COTIACOBBIBACTCA CO CTPYKTYpaMH, C TIOMOIIBIO KOTOPBIX



nojaaepxuBarorcst coenuHeHus. B SDH atu ctpykTypsl 00pa3yroTcst B CETEBBIX CIOSIX CEKIUH H
TPaKTOB U TPAHCIOPTHUPYIOT pa3nuyHble HU(PpOBbIE MOTOKU. B (QyHKIMU 3TUX CTPYKTYp BXOAUT
TaKkKe KOMIIEHCAIMsl BO3MOXHBIX M3MEHEHUIl ckopocTu U (a3 TpaHcmopTupyembix no cetu SDH
U(PPOBBIX MOTOKOB.

Pexomenpanuu G.708 u G.709 nmpenycmMaTpuBarOT HCIOJIb30BAHKUE CISAYIOIIUX AIEMEHTOB:

1 C-n — Konretinep (Container);

2 VC-n — BupryalibHbIli KOHTCHHED;

3 TU-n — Tpaucmoptasiit 6510k (Tributary Unit);

4 TUG-n — I'pynma tpancniopTHeIx 610k08B (Tributary Unit Group);

5 AU-n — AnmunauctparuBHbIi 6ok (Administrative Unit);

6 AUG - I'pynna agmunuctpatuBHbix O1okoB (Administrative Unit Group);

7 STM-N — CHUHXpOHHBIN TPAHCTIOPTHBIA MOIYITb.

PaccMoTpuM CTpYKTYpy M Ha3HaYCHHE TaHHBIX JIEMEHTOB.

1 C-n - unbOpMaNHMOHHAS CTPYKTYpa, SBISIONMIAsCS O0a30BBIM 3JeMEHTOM curHama STM,
npeJCTaBiIsieT co0oi rpynmy OaiiToB, BBIAECTICHHBIX JIsi MEPEHOCA CHUTHAJIOB CO CKOPOCTSMHU IO
pexomenaanuu G.702, wnu apyrumu cnoBamu, ¢ curHaiamu PDH Ha Bxone B SDH-mynsTumiexcop.
Konreiinep npezacrasisier co0oil HHPOPMALMOHHYIO CTPYKTYPY, KOTOpasi CTaHAApTU3UPYET EMKOCTH
KaHaJIOB nepeaayn ais cymectByoumx PDH curnanos, sueek ATM 1 1pyrux BO3MOKHBIX CUTHAJIOB
u  kaapoB. JlanHas wuHPOpMAIMOHHAS CTPYKTypa, (OPMUPYET CHHXPOHHYIO C  CEThIO
WHPOPMAIMOHHYIO HArpy3Ky s BHPTYyaJIbHOTO KOHTeWHepa. Kpome wuH(pOpMaIlMOHHBIX OHTOB,
KOHTEMHEp cojepkuT OuThl BhipaBHuBanus (justification bits) mis curxponusamuun curnasa PDH mo
yacToTe TakToBoro curHana SDH (cormacoBanme CKOpOCTeil WM BBIpaBHHUBAHHWE), Ha3bIBAEMbIC
Outamu mnepemeHHoro cradpdunHra, a Takke gapyrue cradpPUHr-OMTHI, Ha3bIBaeMble OWTaMH
MOCTOSIHHOTO cTadduHTa.

B Tabmune 1 mpuBeneHO COOTBETCTBHE MEXIy CKOpocTsamu notoka PDH um aGOpeBuarypoit
COOTBETCTBYIOIIETO KOHTEHHEPA.

Tabmuna 1 — KonTeliHepsl, ncnosib3yemslie i nepenayu cursanos PDH

YpoBeHb uepapxuu Konrelinep Curnan PDH, M6ut/c
1 C-11 1,544
C-12 2,048
2 C-2 6,312
3 C-3 34,368 u 44,736
4 C-4 139,264

Konreiinepsl o603nayaror OykBoii C 3a koTopoii cinenyer oana uinu ase uudpsl. [lepsas mudpa
UACHTUPUIMPYET HEpPapXUYeCKUl yPOBEHb IUIC3MOXPOHHOTO TIOTOKA, BTOpas yKa3blBaeT Ha
HEePapXUYHOCTh IJIE3HOXPOHHOTO YPOBHsI, KOTOPBIH Cpead JABYX CTaHIAApTOB (aMEPUKAHCKOTO |
eBporieiickoro) obamaet 6osiee BHICOKUI CKOPOCTHIO ITU(PPOBOTO MOTOKA.

B wactHoCTH, nTpu 0003HAYEHUM KOHTEHHEPOB sl mepenaun curaaioB PDH mepBoro ypoBHs
HepapxuM, KOHTEHHEp, MpeaHa3sHAYeHHBINA IS Tepefadd CUTHAIo0B Oosiee Hu3KoM ckopoctu (1,544
Mowut/c) obo3nauator C-11, a 6oee BbicoKoit ckopoctH (2,048 M6ut/c) — C-12.

B Tabmunie 3 He npuBeneH curHai epporneiickoit PDH co ckopocteio 8,448 MoOuT/c, Tak Kak B
HacTosmee BpeMsi KoHTeWHep C-2 mpemHa3HaueH Uil TPAaHCIOPTHPOBKM He curHaimoB PDH, a
CHT'HAJIOB C HEHepapXHYeCKHMMHU cKopocTsiMu (Hampumep, sueek ATM). Tlostomy mpsiMoii BBOI B
armapatypy SDH curnana PDH 8,448 MOuTt/c He mpuMeHSIeTCSI.

2 VC-n — ua(opMamoHHasi CTpyKTypa, COCTOsIIIasi 13 WHPOPMAIIMOHHOHN MOCBIIKM — TOJIE3HON
unpopmarmu (payload) u momosHuTeNbHBIX OaliTOB Mapiipyra — TpakToBOro 3arojoBka (Path
Overhead, POH). POH BBoauTcs mist ynpasinenus mapmpyroM VC u Beimonaenus Gyt OAM. C
nomotsio POH kommieHcupyroT koneGanust Gpa3sl U OTKIOHEHUSI TAKTOBOW 4acTOThI, BBOAUMBIX VC-n,
otHocutenbHo STM-N wmu VC-n Beicmiero mopsaka U yKa3blBalOT Hayallo WX IUKIOB. [lo3urum



ykazareneil B VC-N sBISAIOTCA CTPOro GuKCcupoBaHbl. TakuM 00pa3oM, Bceria M3BECTHO HAYallo IUKIIa
UHQOPMAIIMOHHOW Harpy3ku, 4ro oOecmeunBaer BBOA/BBIBOX \/C-n 0e3 mepedhopMUpOBaHUS
MHOTOKAQHAJIbHOTO CHUTHAJa, TO €CThb O0OeCneyrBaeTcsi MpsAMOe MYJIbTUIIJIEKCUPOBAHUE CHUTHAJIOB B
JIMTHEWHBIN TPaKT.

[Tpu momomu VC-n cranmaptabie motoku PDH u npyrue cUrHaibl TpaHCIIOPTHPYIOTCS 1O CETH
SDH. Jlannas un@opmanuoHHas CTPyKTypa HUCIIOJIb3YeTCs 7Sl OpraHu3aluil COeTUHEHUI Ha YPOBHE
TpakToB ceTeBoi Moaemu SDH. VC-n sBnsercs MapmpyTu3upyeMbIM OJIOKOM JTaHHBIX TPAHCIIOPTHOM
CETH.

BupryanbsHble koHTeliHepbl oOo3HauatoT — VC, 3a KOTOpOW cieayeT OJHAa WU JB€ LUQPHI,
COOTBETCTBYIOIIHE KOHTeiHEpY C-N, KOTOPBIil MOXKeT ObITh BBe/IeH B AaHHbIH VC-N. [Tpu 3TOM HOMED
0TOOpaXkaeT CKOPOCTHOM PEKUM KOMIIOHEHTHBIX JTAHHBIX.

VC-n sBrisieTcst 6a30BOi CTPYKTYpOii B ceTeBbIX Tpaktax SDH. B 3aBucuMocTy oT BUIa Tpakra,
VC mmeer nepuoyn noroperust 125 mkc mnu 500 mxe. Umenno VC-n mepenaroTcst Mo JTUHEHHBIM
TpaKkTaM W TMEPeKIIoYaroTcs B ceTeBbix y3nmax. CereBas oOpaboTka (BBOJ/BBIBOJ, OINEPATHUBHBIC
nepexodeHus) VC-N BBIMOJNHSAETCS HE3aBUCHMO OT BHJA MX HAarpy3kd. B TyHKTe Ha3HaueHHS
CUTHAJIbI HAaTPY3KH «BBITPYXKAIOTCS» U3 KOHTEHHEPOB B UCXOIHOM BUJIE.

B 3aBucumoctn ot obOvema wnudpoBoit uHpopmammu B mnotokax PDH paspaboTtanb
cooTBercTBytome Tunbl VC, xotopeie mnoapasaensiorcs Ha VC Huskoro mopsaka — LOVC u
BbIcOKoOrO nopsinka — HOVC.

[Tpu sTom VC-11, VC-12 u VC-2 gBusitoTCsl BUPTYAJIbHBIMU KOHTEHHEpaMH HU3KOTO MOPSAKA,
VC-4 — Beicokoro nopsigka, a VC-3 saBisieTcss BUPTYaIbHBIM KOHTEHHEPOM HHM3KOT'O TOPSJIKA, €CIU
dopmupyetrcss u3 C-3 U BBICOKOTO TOpsAKa, ecind GopMUpYyeTcs U3 BUPTYaJIbHBIX KOHTEWHEPOB
HU3KOro nopsaka (Hampumep, VC-12).

BuptyanpHbie KOHTEHHEpPHI HU3KOTO mopsiaka dhopmupyrorcs u3 koHteiiHepo C-n u POH. B
BHUPTYaJIbHbIE KOHTEHHEPHI BRICOKOTO mopsiaka BMecto C-n moxket BxoauTh 1UG-N.

B Tabnuime 2 mpuBeneHbl MaKCUMAIIBHO TPEIETBHBIE CKOPOCTH CHTHANIOB Vi, KOTOPBIE MOXHO
nepenasats o VC. Benmuunny Vi, Takke Ha3pBaloT eMKOCThio VC.

Tabnuma 2 — [IpenenpHbBIE CKOPOCTH CUTHAJIOB, TepeaaBaeMbix mo VC-n

VC-n VC-11 VC-12 VC-2 VC-3 VC-4
Vm, Mout/c 1600 2176 6784 48384 149760

3 TU-n — undopmammoHHass CTPYKTypa, 00ecCHeuMBarolias COTJACOBaHHE MEXIY YpPOBHEM
TPAKTOB HWKHETO TOPSJIKAa W YPOBHEM TPAKTOB BBICHIETO TMOpsaKa. B pasHeIX H3TaHMUAX
TPaAHCIOPTHBIHN OJIOK TaKke Ha3bIBalOT CyOOIIOKOM, TpUOYTapHBIM MIJIM KOMIIOHEHTHBIM OJiokoM. TU-N,
rae n Bapbupyercs ot 1 1o 3, cocrour u3 uHpopMaunoHHON Harpy3ku — VC Husliero nopsjaka u
ykazatens TU (Pointer, TU PTR).

[TIpouenypa ¢opmupoBanus TU npeaycMoTpeHa Ans  JajbHEWHIEro  0ObeAMHEHUS
(MyJBTHIUIEKCHPOBAHHUSI) OJJHMHAKOBBIX M pa3in4HbIX VC, B KOTOpbIE JaHHBIC IOMEIAOTCS, HAYMHAS C
HEKOTOpO# aapecyemoii mo3unuu (Homepa Oaiita), 3ammchiBaeMblii B PTR, KOTOpBIH MOKa3bIBacT
cmenienue Mexnay HadaioMm 1mukiaa LOVC wu mawamom mwmkma HOVC. Dto  olycnmoBieHO
HEOOXOJMMOCTBIO  TMOCTEAYIOMEro  MOOAWTHOTO  MYJIBTUIUICKCHpPOBaHUsA. TakuM  oOpaszom,
pasHoOpoAHAs Harpyska, nomemaemas B VC-N, KoTopble MeXIy co00i HEe 00s3aTEIIbHO COTJIACOBAHBI
BOo BpemeHHu (no ¢ase), mpeoOpasyercsi B CTaHIAPTHBIC MYJIbTUILICKCHUPYEMbIC OJIOKH JaHHBIX.
@OyHKIMEH TPaHCHOPTHOTO OJIOKA SIBJISETCS MOATOTOBKA K 0OBenWHEHHIO oxHOpomaHbix VC-n B
TPYIIIIBL

4 TUG-n — uwHboOpMammoOHHAs CTPYKTYypa, COCTOSIIAs W3 OJHOTO WM HECKOJNbKHX 1U-n,
3aHUMAIOMKX (UKCUPOBAaHHBIE MO3UIMH B Harpy3ke VC-n Beicokoro nmopsaka. TUG-N, rae N = 2 unu
n = 3, aenserca rpynnoid uaeHTH4YHbIX TU-n i TUG-N, no3Bonsiomas OCyIecTBIsITh CMEUICHUE
MOJIC3HON HArpy3KH Ui YBEIUYEHUS THOKOCTH TpaHcnopTHOH cetu. TUG-2 cocTouT U3 0THOPOTHOM
coBokynHoctu TU-11, TU-12 unu TU-2, TUG-3 coctout u3 ogHOpoaHOM coBokynHocTH TUG-2 nnu



TUS. Ilpu nmomomm TUG o00beauHSIOTCS OJHOPOJHBIE MOTOKH, Haxozsdmuecs B TU HHU3KOro
HUEpapXUUuecKOTo YpOBHA B OJHY Tpynmy. MynbTUIUIEKCHPOBaHWE LHU(POBBIX TOTOKOB
OCYILIECTBJISIETCSI TOOANTHO.

5 AU-n — uHbopMaIoHHas CTPYKTYpa, COCTOSIIAs M3 BHPTYAIbHOTO KOHTCHHEPa BBICOKOTO
nopsaka u ykazarens AU (AU PTR), koTopelit 3anumact ¢pukcupoBaHHoe MecTo B 1ukie STM-N u
nmokaseiBaeT cmemenne kaapa VC oTHocurenmsHOo Hawama kaapa STM-N. AU-n oGecrieumBaer
ajanTanuo Mexay uHpopmanronnoi mocekutkoi (VC Beicokoro mopsaka) u STM-N. Hcnone3yerces
JUISL TATBHEHIIEr0 YKPYITHEHHsI OJIOKOB JaHHBIX M mepeaaqn (TPaHCHOPTUPOBKHU) UX MO (PH3HMUYECKOI
cpene. AU obecrieunBaeT COMNpSKEHUE YPOBHS TPAKTOB BBICIIErO MOpsiAKA U YPOBHS CEKIMH
MYJIBTHIUICKCHPOBaHUS Ha ceTeBoi moaemn SDH.

OmnpeneeHsl 1Ba BUa aIMUHUCTPAaTUBHBIX O10K0B: AU-4, cocrosmmii 3 VC-4 u AU PTR, u
AU-3, cocrosammii n3 VC-3u AU PTR.

6 AUG - uadopmanmioHHasi CTPYKTypa, COCTOSIIAsI U3 OJHOPOAHON coBokymHocTH AU-4 mim
tpex AU-3, 3annmaromas ¢pukcupoBaHHoe nojoxenue B Harpyske STM. Tpu AU-3 oObenuHsIOTCS B
AUG wmynbruiuiekcupoBanuemM ¢ uepepoBanueM Oanitos (byte interleaved multiplexing), a AU-4
«apeodpaszyercsi» B AUG 0e3 n3menenuil. B pesynbrate dopmMupyercst eAuHbIA CTaHAAPTHBIA OJIOK
JUIs JanbHelero npeoopazosanus B STM-N.

7 STM-N — wundopmanmoHHas CTpPyKTypa, cocToslias Hu3 HHGOOPMAIMOHHONW HArpy3skd H
CEKIIMOHHOTO 3arojioBKa, 0ObEIMHEHHBIX B OJOYHYIO IUKIOBYIO CTPYKTYPY C IEPHOJOM MOBTOPECHHUS
125 mkc. JlanHas wH(DOpMAIUs COOTBETCTBEHHO MOJATOTOBIICHA IS TIOCJIEIOBATEIBHON MEpeaau co
CKOPOCTBIO, CHHXPOHU3UPOBAHHOM C CETHIO.

STM-N coxepxur n rpynmn AUG u cekumonHbBIH 3aronoBok (Section Overhead, SOH), ¢
uHpOpMaIMel Kacaroleics KaJpupoBaHus, OOCIy)KHBaHUS M PabOThl (IUPPOBOI CHHXPOCHTHAI,
OalTHl OIEHKU BEPOSTHOCTH ONIMOKHM, KaHAJbI U TIepelayd CUTHAJIOB YITPABIICHHSI, UACHTU(PHKATOD
STM, ciyxeOHbIE KaHaIBI CO CKOPOCThIO nepeaaun 64 kour/c). SOH coctout 3 RSOH (Regenerator
SOH), dopmupyromierocs B perenepamonnoi  cekimn  u MSOH  (Multiplexer  SOH),
(hopMHUPYIOIETOCS B MYJIbTHUILUIEKCOPHON CEKITUH.

Ha pucynke 1 mokazaHo pa3MelieHHe BBIIIEPACCMOTPEHHBIX DJEMEHTOB CTPYKTYPHI
MYJIBTUIUICKCHPOBaHUS Ha ceTeBoi moaenmn SDH.

YpoBeHb KaHanos E1, E3, E4, DS1, DS2, DS3
OtobpaxeHue faHHbIX B KoHTelHepbl C-11, C-12, C-2, C-3, C-4
Hu3wero nopsaka VC-11, VC-12, VC-2, VC-3
Yposeib ®opmuposaHue TU-N, TUG-N
TPaKTOB
Bobicwero nopsagka VC-3, VC-4
®opmuposaHue AU-3, AU-4, AUG
®opMupoBaHUE 1 aHANMU3
YposeHb Cekuuu Mynerunnexcopas 5 p3ar%noaBKa MS?)Ha
Pusnueckas cpega Nepegaya STM-N

Pucynox 1 — MecTo 251eMeHTOB CTPYKTYphI MYJIbTHILIEKCUPOBAHHS Ha ceTeBoi Moaenu SDH

AnropuT™M 00beIMHEHUST HTHPOPMALMOHHBIX 3JIEMEHTOB HIIM CTPYKTYypa MYJIbTHILICKCHPOBAHHUS,
cornacHo pekomenmammu G.709, mpusenena Ha pucynke 3. JlaHHas cxema siBisieTcsi 0000IIEHHOH, C
€€ MOMOIIbI0 MOKHO OOBEIUHATH CUTHANIBI BeeX cymiecTByrouux uepapxuii PDH, sueiiku ATM u
Apyrue curaaisl, momemnas ux B VC, UMeromux CKOpoCTH Mepeiaun, IpuBeeHHbIe B Tabnue 4.

Ha nanHom anroputme B ctpykrypax AU u TU npousBoautcs oOpaboTka ykaszarenei (pointer
processing). Kpome Toro, BBIOTHSIOTCS CIICIYIOIINE TPOIECCHI:



= 1 PR | I
‘ STM-256 UG-256] |AU42550H\!C4255L+ C4 256¢

I

| AUt H\fumc% C4 64c
{ » 1

| AU416c VC4-16c ¢ C4-16c

Multiplexing

Aligning

I:l Pointer processing
—
-—
-—

Mapping

Pucynoxk 3 — O600111eHHBIH anropuT™ MyJbTUILIEKCHpoBaHus SDH

SDH - pasmemenue (SDH Mapping). Ilpoumeaypa cOriacoBaHHS CHTHAIOB Harpy3Kd
BUPTYaJbHBIM KOHTEWHepaM B rpanunax cetu SDH. C nomorbio 3ol mporenypsl HUPPOBbIE HOTOKH
cornacyrotcs ¢ VC. B SDH ncnonb3yroT CHHXpOHHOE M aCHHXPOHHOE pa3MeEIeHHE.

SDH - mynstumiekcupoanue (SDH Multiplexing). IMponenypa coriacoBaHHs HECKOJIBKHX
CHTHAJIOB YPOBHSI TPAKTOB HU3KOTO MOPSAKA K TPAKTY BBICOKOTO IMOPSIIKA WIIM HECKOJBKHX CUTHAJIOB
YPOBHSI TPAKTOB BBICOKOTO TOPSIKA K MYJTBTUIUIEKCOPHOH cekumu. Lndpsl Hax cTpenkoit 0003HavaroT
YHCII0 00BETUHIEMBIX TIOTOKOB.

SDH - BeipaBauBanue (SDH Aligning). [pouenypa, mocpeacTBOM KOTOPOW B TPAHCHOPTHBIN
WIM aJIMUHUCTPATHBHBIA OJIOK BBOAUTCS MH(GOpPMAIMA O BEITMYMHE OTCTYyIA Hayalla [HUKJIA Harpy3Ku
OT HavyaJa I[MKJIAa OOCTY)KHMBAIOUIETO CETeBOro YypoBHsA. llpoueaypa mMO3BOJSIET JAWHAMHYHO
KOMIICHCUPOBATh U3MEHEHHs CKOpocTu U (pa3bl Harpy3ku TU mmm AU.

JanHb1il anroput™ no3BossieT GopMupoBath noTok STM m060ro ypoBHS 6€3 IPOMEKYTOYHOTO
MyJbTHIIEKCOpoBaHus B notoku STM-1. Tak, nanpumep, MoxkHo monayuuts STM-4 u STM-16
HEMOCPEACTBEHHO U3 KOMINOHEHTHBIX TOTOKOB E1, E3, E4 B m00bIX KOMOUHAIIUAX.

Taxoke B cTpykType anropurma mnpucyrctyer STM-0, kotopsrit conepxur 21 notok El, uto
3HAYUTENIBHO PACIIUpPseT BO3MOXKHOCTU MCIOJIb30BaHUS TexHoioruu SDH B ceTsx noctyna, Tak Kak
BO3MOJKHO CO3J/IaHHUE JICIIEBBIX OJHOIIATHBIX MYJIBTUILIIEKCOPOB.

PaccmarpuBaemblii  anropuTM  JOMyCKaeT HEOJHO3HAYHOCTh ¢opmupoBanus STM-N  wu3
pasIMYHBIX KOMIIOHEHTHBIX CHI'HAJIOB, MO3TOMY pekoMeHaauus G.708 ycraHaBinuBaer cienyrouiue
IIPaBUJIA CETEBBIX COEMHEHUI!

-npu o0wvenuHeHnsx AUG, onHa W3 KOTOpBIX cocraBieHa Ha ocHoBe AU-4, a apyras — Ha
ocHoBe AU-3, mpeamourenme otmaercs mnepoi rpymme. AUG ocHoBanHas Ha AU-3, moipkHa
JeMYJIbTUIUIEKCHPOBAThCs 10 ypoBHS VC-3 mmn TUG-2 (B 3aBUCHMOCTH OT BH/Ia Harpy3KH) U BHOBb
cobuparbes B AUG o mytu TUG-3 ® VC-4 ® AU-4,

-npu oobeauneHusx VC-11, s TpaHCTIOPTHPOBaHHUS KOTOPHIX MOXKHO MCTIOJIB30BaTh Kak T U-
11, Tak u TU-12, npennourenue orgaercs TU-11. IIpu atom VC-11 MOXeT TpaHCIIOPTUPOBATHCS B
TU-12 c mpeo6pazoBanuem VC-11 ® VC-12.

Kpome curnanoB PDH cymectByer HEOOXOIUMOCTh NEpeAaBaTh APYTrHE CHTHANBI, CKOPOCTh
KOTOPBIX IUIOXO coryacyercs co ckopoctamMu VC, mpuBeneHHbIMH B Tabnuie 4. Takue CUTHAIIBI
nepearT B CIIeUAIbHBIX CTPYKTYpax, Ha3bIBaeMbIMHE clienikamu (concatenation).



[Ton cuenkoif MOHUMAIOT MpoLEeAypY O0beIuHEHUsT HeckolbkuX VC, B pe3ynbTare KOTOPOH UX
COBOKYITHasi EMKOCTh MOKET OBITh MCIOJb30BaHa KaKk OJUH KOHTEHHEp, B KOTOPOM 00ecreYnBaeTCs
IEJIOCTHOCTh TOCJeI0BaTeNbHOCTH OuT. Meercs nBa BHAa CIENOK — CMEXHbIe (COntiguous) u
BuptyanbHbie (Virtual) Cuenku 000ux BUAOB 00pa3yrOT TPAKT C MPOIYCKHOW CIOCOOHOCTHIO, B X pa3
OoJpIlIed, YeM CKOPOCTh y OIMHOYHOTO KoHTeiHepa C, HO pa3nuyaroTcs MpoleccaMH Ieperadu
MEXKIy TOUYKaMH OKOHUYaHHA TpakTa. CIenky UMeroT creayroniee obo3nadenue VC-n-Xs, rae

VC-n — o6veauusiembrii VC ypoBHS N;

X — ko3¢ durpent cruenku (ancio oobeaunsemsix VC),

S — BUJI CIICTIKH (C — CMEXKHasl , V. — BUPTYyaJbHasi).

EMKocTh crienku (CKOpOCTh nepeaaun nHGOPMAIMOHHON HArpy3Ku) onpeaessiercs no gopmyrie

Ve = Vit X, (1)

rae Vi — eMkocTh 00beiuHseMbix VC.

[TIpu cMmexHOU cCIenKe TPakT ¢ TpeOyeMOW NpOIMYCKHON CIIOCOOHOCTBIO CO3/1aeTcs MO Beel
Tpacce, B K&KIOM ceTeBOM dJieMeHTe. CMEKHBIE CLIETIKH OMPEIEIICHbI sl BUPTYAIbHBIX KOHTEHHEPOB
VC-4 u VC-2. Harpy3ka pa3meriaercst B X coceqaux oiokax AU-4 (s VC-4) wim TU-2 (s VC-2).
VYkazarenb PTR mepBoro u3 oObenunsembix OJOKOB 00O3HAUaeT HAyalo CIENKH, a yKa3aTelu
OCTaJIbHBIX OJIOKOB COOOINAIOT O MPUHAJIEKHOCTH JaHHBIX OJOKOB K clenke. TpaKkToBbI 3aroloBOK
POH nepBoro 6;10ka 00cTy)XKMBa€eT BCIO CIIETIKY.

B cuenkax VC-4-Xc 3nauenne X = N, rme N = 4, 16, 64, 256, 94T0 COOTBETCTBYET YpOBHSIM
uepapxun STM. EMKOCTh CMEXKHBIX CLIETIOK UCXOs 13 GopMyiibl 2 MoxeT ObITh OT Vs = 149760x4
599040 k6uTt/c mpu X = 4 no Vs = 149760+ 64 = 438338560 xb6ut/c mpu X = 256.

B cnenkax VC-2-Xc 3nauenne X = 2.7, a €eMKOCTh, COOTBETCTBEHHO, M3MeHseTCs OT Vs =
6784x2 = 13568 xout/c pu X = 2 no Vs = 67847 = = 47448 xbut/c npu X = 7. OyHKIHUEH TaKuX
CIIETIOK sIBJIsieTCs 3anoiHeHne «opemmn» mexny VC-2 u VC-3 crynensmu mo 6784 k6ut/c.

[Tpu BUpTYanbHOU CIIENKe HArpy3ka pasaensercs W nepenaercs mo otaensHeiM VC. 3aTem oHa
BHOBb OOBEAMHSACTCS B KOHEUHOM ITyHKTE. TakuMm 00pa3oM, (YHKIHMH CIENKH HYKHBI TOJBKO B
OKOHUYAHUSAX TpakTa. BupTyanpHbie cuienku onpenencHsl it Bcex VC-N. Kaxapiii u3 X BUPTyaTbHBIX
KOHTEHHEPOB, B KOTOPBIX pa3MeniaeTcs Harpyska cuenku, umeer cranaapTaslii POH. Ilockonbpky
BpeMsl Tepeiayu mo cetd oTaenbHbiX VC-N MOXKeT pa3nuyarbes, IpU BOCCTAHOBJICHHM CUTHAala Ha
KOHIIE TPaKTa HeOOXOJAUMO KOMIIEHCHPOBATh PA3HOCTH 3aJePKEK KOHTEHHEPOB U PACCTABUTh UX TIO
MECTaM B CIIETIKE.

Emxocts BupTyanbHbix cuenok VC-4-Xv u VC-3-Xv paBna 149760xX x6ut/c u 48384xX
KOWT/C COOTBETCTBEHHO, rae X = 2_256.

Emkocts BupTyanbnbix cuenok VC-2-Xv, VC-12-Xv u VC-11-Xv paBHa 6784xX; 2176xX;

1600 x X kObuTt/c cOOTBETCTBEHHO, T/Iie X = 2 64.

JIABOPATOPHAS PABOTA
Hccnenoanue npunuunos nocrpoenns MTC ¢ YPK

1 Hean padoThI:

1.1 M3yuuTh yHOPOLIEHHYIO CTPYKTYPHYIO CXeMy M TPHUHLIMI JEeWCTBHUA MHOTOKaHAIbHOMN
TENEKOMMYHUKALIMOHHOW CUCTEMBI IIEPENAUN € Pa3JIEIEHUEM KAHAJIOB 110 YaCTOTE.

1.2 HUccnenorats padoty MTC ¢ UPK myrem HaOmroIeHUS OCIMUIIOTPAMM TP KOMMYTAIlUU KaHAJIOB
ocuutorpada B pa3HbIX peKUMax paboThI.

2 [loaroToBka K padore:

2.1 V3yuynuth TeopeTHMUECKHH MaTepuall, OTHOCSIMWCS K JaHHOW pabore mo smteparype [1 — 3, 7],
KOHCIEKTY JIEKL[MH, IPUIIOKEHHS K 1a0opaTopHOM padoTe.

2.2 Jlns caMONpOBEPKH TOTOBHOCTH K BBIIIONHEHHIO PaOOTHl c(hOPMYIHPOBATh OTBETHI HA KOHTPOJIBHBIC



BOIMPOCHI JIOITyCKa K pabdore.

2.2.1 KakoBbI OCHOBHBIE IPUHIIUIIBI MHOI'OKPATHOT O MCIIOJIb30BaHUs (PU3UYECKUX IIeTei?

2.2.2 Kaxue meToJbl pa3eneHns KaHanoB Bl 3Haere?

2.2. 3 B yem 3akiIrouaeTcst MPUHIMKIT YaCTOTHOTO pasaeieHust kananos (YPK)?

2.2.4 Kakue ycTpoiicTBa He0OOXOAUMBI [T ocymiecTBiaeHus YPK?

2.3 Paccumrtates HBIl m BBII kaxxporo kaHama Ha BBIXOJE Nepemaromiedl cranmww. JlanHble. Tpu
OJIMHAKOBBIX MCTOYHUKA MOIYJIUPYIONIMX CUTHAJIOB ¢ 4acToToi 1 k['11 U TpH UCTOYHHMKA CHUTHAIIOB HECYIIHX
gacToT. mg 1-ro kanana gacrora 4 kI, mus 2-1o - 8 k', s 3-ro 12 kI'm.

2.4 PaccunTarh 10JI0CY HPOIYCKaHMS KaHAJIBHOI'O MOJIOCOBOr0 (PUIIBTPA, €CIAM OH BBIACIACT HIIKHION
OOKOBYIO I10JIOCY YaCTOT.

Tabnua 1- McxonHble JaHHbBIC 110 BapUaHTaM

Bapuant 3HayeHne Hecymel 9acToThl, Kl 11

1 108

72

80

104

76

88

100

84

92

O O O Nl O] O & W DN

64

JlaHHBIE: 3HAYEHHE HECYIIEH onpenensercs u3 Tabnusl 1 (BapuaHT onpenensercs mociaeaaeii nudpoit
HOPSIIKOBOrO HOMEpa B JKypHaJe), IUIs BCeX BapHaHTOB yacrora curHana fy, = 0,3 — 3,4 x['m.
2.5 TToaroroBuTh OJIaHK OTYETA.

3 OcHOBHOE 000py/IOBaHHE:
3.1 I[Ipe3enTaimonHas nporpamma «Mccnenoanue cucreMm nepenayu ¢ YPK u BPK».
3.2 IlepcoHanbHBIN KOMIBIOTED.

4 TopsiioK BBINIOJIHEHUSI PAOOTHI:

4.1 V3yunTh NpUIOKEHUE K METOINYECKUM YKa3aHUSIM JaHHOH J1JabopaTopHOH paboTEHI.

4.2 UccnepoBats npunuun padborst MTC ¢ UPK nytem HaGmoaeHust OCHUIIIOrpaMM IPY KOMMYTAIUH
KaHaJoB ocnuiuiorpada K TOYKaM Ha CXeMe B pa3HbIX pexumax pabotel. llepen cHATHEM ocHHILIOrpamMM
HEOOXOJMMO BBIOpaTh NYHKT MeHIO «UPK» ¥ 03HAKOMHUTBCS ¢ TyHKTaMH MeHo «[loMoIme» |
«Ocrumnorpad».

4.3 Tlome3ysice mmutanmonHoit momenbto MTC ¢ UPK cHATP ocmumumorpamMMbl HampsDKEHHH B
XapaKTepHBIX TOYKAaX Makera coOmojas TpH 3apHUCOBKE OJMHAKOBBIA MacmiTtad B  CIEAYIOIIeH
MOCTIeIOBaTENNFHOCTH:

4.3.1 Ha BbIxoze HCTOYHMKA MOIYIMPYIOIIero curaana 1-ro, 2-ro u 3-ro kananos B ruesgax 01, 03,
05. [us sroro HEOOXOAMMO BBIOpATh MYHKT MEHIO «COEIMHUTB» M BBECTH COCAMHICMBIC TOYKH.
Vkazannoe rHe3m0 (01 mm 03 mwin 05) MOXKHO COeMHATH C TIEPBBIM KaHaioM ocippuurorpada (touxa 31)
WIK BTOPBIM KaHajioMm ocipuuiorpada (touka 32). s HaOMOAEHHS OCHHUIIOrPAMMBbI HEOOXOAUMO
BBIOpaTh MyHKT MeHIo «Ocimutorpad». [lepen coennHeHneM CIIEIYIONIEro rHe3/1a CIeNyeT pa3beluHUTh
MpeAbIIyIee COSANHEHHE, UCIONb3Ysl MYHKT MEHIO «Pa3beTMHUTEY.

4.3.2 Ha BBIXO1ax TeHEpaTOPOB HECYIIMX YacTOT nepenaromied ctannuu B rHe3gax 07, 08, 09.

4.3.3 Ha Beixogax MomysiaTopoB l-ro, 2-ro, 3-ro kananoB B rHe3gax 10, 11, 12, mpenBaputenbHO
coenqunus raezna 01-02, 03-04, 05-06.

4.3.4 Ha BBIXOaxX KaHAJIBHBIX TOJIOCOBBIX (hUIbTPOB B rHe3max 13,14,15.

4.3.5 Ha BXO/ie TMHUM CBSI3H, OO ArOINEH 3aTyXaHUEM U HAaKOTUICHUEM IoMeX B THe3e 16.

4.3.6 Ha BrIXOJ€ TUHUMU CBA3M B ruesje 17.




4.3.7 Ha BbIX0oze BXOgHOro TpaHchopMaTopa NpUEMHON CTaHIUU B rHe3e 18.

4.3.8 Ha BbIxozmax pa3aenuTenbHbIX GHIBTPOB MPUEMHON YacTH MOJIENH cTaHIuu B rHe3gax 19, 20, 21.
4.3.9 Ha BBIXOZaxX KaHAIBHBIX AEMOIYJSTOPOB B THe3ax 22, 23, 24.

4.3.10 Ha BeIxomax reHepaTopoB HECYIINX YACTOT MPUEMHON CTaHIIMHU B THe3Aax 25, 26, 27.

4.3.11 Ha Beixone 1-ro, 2-ro, 3-ro ka”HayioB B rHe3gax 28, 29, 30.

4.4 OdopmMuTh OTHUET.

5 KoHTpoJbHbIE BONPOCHI.

5.1 Vkaxute HazHaueHue y3moB MTC ¢ pasneneHneM KaHAjJOB I0 YacTOTE€ B TpPaKTe Iepenavydl u
npuema.

5.2 KakoBa kiaccudukanus crioco0oB repeiayn aMIuTUTYIHO-MOAYJIMPOBAHHBIX CHUT'HAJIOB?

5.3 TIlepeuncnure IOCTOMHCTBA MHOTOKAaHABLHBIX CHCTEM C Tepeiadeld OJHONH OOKOBOW IMOJOCHI
gacTot 0e3 HecyIIeH.

5.4 Kak BiusieT Ha Ka4eCcTBO Iepeiauy CUTHAJIOB KaHasla padoTa OT/IENbHBIX y3JI0B CXEMBI?

6 Conep:xxaHue oT4eTA:

6.1 Lens paGoTHI.

6.2 OTBeTHI Ha BOMPOCHI JOITYCKa.

6.3 Pe3ynbratrhl BeITONTHEHUS 3aManmii 2.2, 2.3 u 2.4.

6.4 CtpykTypHas cxeMa Mojenu cucremsl nepegauu ¢ YPK.
6.5 OcuusutorpaMmbl HANPSHKEHUH B 3aJaHHBIX TOYKaX.

6.6 OTBeTHI Ha KOHTPOJIbHBIE BOIIPOCHI.

6.7 BeiBozp! o padore.

IIK-3 CpoocobeH mpoBOAUTH TEXHUYECKOE OOCIyKHBaHHE OOOpYIOBaHUS  CBSI3U
TEJIEeKOMMYHHUKAIIMOHHBIX CeTeil

IIPAKTUYECKOE 3AHSATHUE
OmnpeesieHne ypoBHS MYJILTHIIEKCOPHOT0 060Py/10BaHMSI

1 e padoThI:

1.1M3y4nTh METOIUKY pacyeTa YPOBHS MYJIbTUILIEKCOPHOIO 000D YIOBAHKS.

1.2Tlonyunth HaBBIKK B OMpEAEICHHM THIIOB M YHUCIA TPUOHBIX HMHTEP(EHCHBIX OIIOKOB MYIIBTHILIEKCOPHOTO
obopymoBanus SDH.

2 lloaroroBka Kk padore:

2.1 W3yynth TeopeTHYecKuil MaTepuall, OTHOCSIIMICS K JaHHOH padoTe Mo JIMTepaType U KOHCIIEKTY
JIEKIIHH.

2.2 TloaroroBuTts ONMAaHK OTYETA C OTBETAMM Ha KOHTPOJBHBIC BONPOCH. B oTuere oTpas3uTh 3anaHue,
UCXOJHBIC JaHHbIe, IIAONOH [UIsi TOCTpOeHUs TrpaduKoB 3aBHCHMOCTEeH, MabiaoHbl Tabmuy (mpu
HEOOXOAUMOCTH, CM. 3aJIaHUE).

3 3aganmue:
3.1 TTo MCXOMHBIM JaHHBIM TaONHUIEl 1 paccuuTaTh YpOBEHb MYJIBTHIUICKCOPA IS TOMOJOTHH «IBYHAIIPABICHHOE
K0Jb110%» co 100% pe3epBHUpPOBAHHEM HITH MIMHHON TOMOIOTHH. THIT TOTIOJIOTHH YKA3BIBACTCS TPEIIOIaBATENEM.

Tabnuna 1 — BapuanTsl 3a1anuii

Bapuant Ynciio HaceNIleHHBIX ITYHKTOB Yucno notokos E1 Mex 1y HaceneHHBIMU TyHKTaMU
1 2 3
1 A B CDEF A«<B-15E1
A«<C-20E1
A«<D-30E1
A«<E-17E1l
A«<F-10E1
B«C-21E1
B«D-21E1
B<«<E -63E1l




B«F-17E1
D«<E-T7E1l
D«F-T7E1l
E«F-10E1l

A B,CD

A<«<B-40E1
A<«<C-32E1
A<«<D-16E1
B<«C-20E1l
B<«<D -38E1
C«<D-16E1

A BCDEF

A<«<B-15E1
A<«<C-10E1
A<«<D-25E1
A<«<E-10E1
A<«<F-10E1
B<«<C-30E1
B«<D-10E1
B«<E -40E1
B<«<F-10E1
C«D-10E1
C«<E-22E1
C«F-10E1
E«F-10E1l
D«E-10E1
D«F-10E1

A BCDE

A<«<B-63E1
A<«<C-21E1
A«<D-12E1
A<«<E-21E1l
B«C-5E1
B«<D-10E1
B«<E-10E1
C«<D-42E1
C«<E-42E1
D<«<E-21E1

A BCDEF

A<«<B-10E1
A<«<C-10E1
A«<D-10E1
A<«<E-10E1
A<«<F-70E1
B«C-10E1
B<«D-30E1
B«<E-10E1
B<«<F-80E1
C«D-10E1
C«E-10E1l
C«F-10E1
E«F-10E1l

A B CDE

A«<B-21E1
A«C-22E1
A<D -21E1
A<«<E-21E1
B<«<C -63E1
B«<D-10E1
B<«<E-84E1l
C«D-10E1
C«<E-10E1
D<«<E-10E1




7 A B,CD,E A<«<B-100 E1
A<«<C-33E1
A<«<D-21E1
A<«<E-41E1
B« C-63E1
B«D-21E1
B«E -20E1
C«D-63E1
C<«<E-63E1
D<«<E-30E1
8 A B,CD,E A<«<B -42E1
A«C-21E1
A<D -88E1
A<«<E-21E1
B«<C-21E1
B<«<D -21E1
B«<E-11E1
C«D-20E1
C«E-21E1
D<«<E-21E1
9 A B,C/D,E A<«<B-50E1
A<«<C-42E1
A<«<D-42E1
A<<E -42E1
B«<C-21E1
B«D-17E1
D«E-7E1l
C«D-7E1
C«E-15E1
D«<E-7E1
10 A B,C,D A<«<B-44E1
A<«<C-16E1
A<D -56E1
B«<C-16E1
B<«D-16E1
C«<D-20E1

4 MeToanvecKkne yKa3aHus:

Jns onpenenenus ypoBHs STM HCTIONB3VIOTCS CIEOYIONINE MCXOIHBIC NAHHBIC. CTPYKTYpa CETH C yKa3aHWEM
MECTOTIOIIOKEHUS MYIBTHILICKCOPOB, KOIUYECTBO IMU(PPOBBHIX MOTOKOB E1 MEXITy pa3sNWYHBIMH y3JIaMH CETH, METOJ
3aIUTHl CHHXPOHHBIX TIOTOKOB.

Ha ocHOBaHMM »3TOro cCTpoWTCs MaTpHla KpoTdaiimmx myteili u pebGep. OHa BKIIOYAaeT MepedeHb
B3aMMOJICHCTBYIOIINX Y3JIOB CETH, KOJTHYECTBO I (PPOBHIX MOTOKOB, IEPEIEHb YIACTKOB CETH KOTOPBIE MCIIONB3YIOTCS JJIS
CO3JIaHMSI OCHOBHBIX U PE3E€PBHBIX IyTEH.

JIms 3amuThl MCHONB3YIOTCS CIIEIUAIbHO 3aJIOKEHHBIE “‘@MKOCTH X MEXIY Y3JaMd. B KONBIEBOM M SYEHCTON
TOTIOIOTHM TTOA “eMKOCTBIO” TOHMMAIOTCS AyONUpYIOIe CBOGOMHBIC COCMMHEHHWs, TO €CTh TpakTel (mMoToku). B
OCTaJIbHBIX TOIOJIOTHSAX JYyOIUPYIOTCS MYJIbTHIUIEKCOPHBIE CEKIMH (arperaTHble IUIaThl OGOPYIOBaHHS U BOJOKHA
KkabeJist).

Paccmotpum mpumep 1 coctaBienust Matpuiibl. [1ycTh M3BECTHBI: CTPYKTYpa ceTd (pucyHok 1), pacmpenerieHue
notokoB E1 mexxny myskramu cetu (tabnmia 2).

Tabnuua 2 — Pacnipenenenue norokoB E1 Mexxay nyHKTaMu ceTu

A B C

A X 15 20

B 15 X 25

C 20 25 X
Htoro 35 40 45




Pucynok 1 — CtpykTypa KONbLEBOI cetn

Tabmua 3 — Matpuia KpoTdaimmx myreii u pedep

HUcxon. Bxon Kon-Bo E1 | Ilyts mepemaun Yuacmru cemu
CTaH Cran
102001 012071
A-B B-A B-C C-B C-A A-C
15 OcHOBHO# 15
A B 15 PezepBHbrit 15 15
c 20 OcHoOBHOM 20
20 Pe3epBHblii 20 20
A 15 OcHOBHOU 15
B 15 PezepBHbIil 15 15
c 25 OcCHOBHOI 25
25 Pe3epBHbIii 25 25
A 20 OcHOBHOI 20
C 20 Pe3epBHbIit 20 20
B 25 OcHOBHOM 25
25 Pe3epBHbIil 25 25
CymmapHoe gucio rnorokoB E1 no cetn 60 60 60 60 60 60

IMoce 3amonHEeHUs: MATPHILBI OMPEeIsieTCss CyMMapHoe uucio TpaktoB E1 muis kaxzaoro ydactka cetu (Stped). B
npumepe Stpe6=60.
C yuerom kodddunmenra 3amaca Ha passutie cetd (Kp) HeoOxommmoe 4ducio mUQPOBBIX MOTOKOB JOJDKHO
YIIOBJIETBOPATH ciemytomemMy ycnosuio: SH 3 Kp*Stpebd. Pekomennyercs koaddunment pazsurust Kp =1,4...1,5.
Tun STM BeIOupaetcs ¢ yaerom cranaapra yposHeid. Eciim 0 < S £ 63, To Beidnpaem STM-1, ecin 63 < Su £ 252,
10 — STM-4, eciiu 252 < Su £ 1008, To — STM-16, eciiu 1008 < Su £ 4032, to STM-64.
B Tomomornu «KoJpLo» BCerna OIUHAKOBOE YHCIIO MOTOKOB HAa YYacTKaxX CETH M HPHMEHseTCs o0OpyqOBaHHE

onuoro yposHs STM-N.

PaccMOTpUM mpuMep 2 COCTaBiE€HHS MaTpHIlbl. I1ycTh M3BECTHBI: CTPYKTYpa ceTH (PUCYHOK 2), pachpeseleHue
notokoB E1 Mexay myHkTamu cetu (tabiuma 4).

Tabnuna 4- Pacnpenenenue norokoB E1 Mexy myHKTaMu ceTr

A B C D E
A X 114 111 111 115
B 114 X 111 111 115
C 111 111 X 111 111
D 111 111 111 X 111
E 115 115 111 111 X
Hroro 451 451 444 444 452




N /\ /\ /\ :
/BN LEN /[P

Pucynok 2- CTpykTypa mocieaoBaTebHON THHEHHOM 11ern

Tabnuna 5 - Marpuia kpotyaiiimx nyrei u pedep

Bxomamme | Kommnuectso IIyts Yyactku cetu
Ucxonuas | CTAHUMK El nepeaadn

CTaHISA A-B B-A B-C C-B C-D D-C D-E E-D

A 114 OCHOBHOM 114

111 111 111

111 111 111 111

115 115 115 115 115

114 OCHOBHOM 114

111 111

111 111 111

w
m|OjO|>m g0O|lw

115 111 111 111

111 OCHOBHOM 111 111

111 111

111 111

111 111 111

111 OCHOBHOM 111 111 111

111 111 111

111 111

111 111

115 OCHOBHOM 115 115 115 115

115 115 115 115

111 111 111

OO|wX> moOwX>mow>

111 111

Cymmaphoe uuciio morokoB E1 mo cetu ¢
51 51 70 74 70 74 48 52

Jisi KOH(Urypanuu Y3jI0B, COCTaBJICHHS CHEUM(HUKALMK CMEHHBIX MOXYyJed W NpPOPHCOBKH OJIOK — CXeM
COEIMHEHUH CMEHHBIX OJIOKOB BCEX Y3JIOB, HYXHO 3HaTh KOJIMYECTBO CMEHHBIX OJOKOB MYJITHIUIEKCOPHOTO
000opynoBaHus, 00ECIEYNBAIOIINX JOCTYI K BBOAUMBIM W BHIBOJAUMBIM ITOTOKAM B y3JIaX CETH.

PaccmoTpuM 1715 mprMepa HOMEHKIIATypy CMEHHBIX 0510k0B MysnbTuIniekcopa SDH xommanmn ALCATEL.

Bbroku, Bxomsmue B coctaB obopynoBanus 1660SM, ¢ ykazaHreM BBITOTHAEMBIX UMW (QYHKINH:

Brnox EQUICO Bremonnusier crexyromme QyHKIUHA: (QYHKOHS KOHTpoluiepa oOopynoBaHus, F-wHTepdeiic ms
MECTHOTO TOPTATHBHOTO TEPMHHANA; CBSI3b C omeparmonHoit cucremoit (OS (Operation System)) mocpecTBOM pasInyHBIX
unrepdeiicos (DCC, QB3 u T.11.).

Brox MATRIX BemomnasieT cremyromue GyHKIINH:

- Peanu3anus maTpuiisl, kotopas BeinonsseT Gpynkuun HPC, LPC u ¢pyHKIMY 3amuThI.

- OyHxuuK cuHXpoHu3auuu -OyHKIMK KOHTpoJUIepa KapKaca.

Onextpuaeckuii 6ok PDH 2 M6ut/c win Dnexkrpuueckuii 610k PDH 34/45 M6wurt/c

NmeroTes pasnuusble snekTpudeckue 0inoku PDH:

- «Onekrpuueckuii 610k PDH 2 M6ut/c» obecnieunBaet nntepdeiic 1uiss acCHHXpOHHOTO MPeoOpa3oBaHMs CUTHATIOB
G.703 2 Mowurt/c B curnansl VC12 SDH. Kaxzprit 610k nonaepkusaet 63 unrepdeiica.

Hns 75- u 120-OMHBIX TPUMCHEHHHA MCIIOAB3YeTCA OMMH M TOT JK€ OJIOK, COIIACOBAHUE COIMPOTHBICHHS
BBITIOJTHSICTCS HA YPOBHE ILTATHI JOCTYIIa».

- «Onekrpudeckuii 610k PDH 34/45 Mo6ut/c» obecrnieunBaer MHTEpdEHC ATsI aCHHXPOHHOTO TpeoOpa3oBaHust
curnaniop G.703 34 Mowut/c wiu 45 Mout/c B curransl VC-3 SDH. Kaxnbiii 010k momaepxkuBaer 3 unrepdetica. Beidop
pabouero pexuma (3 x 34 Mout/c unu 3 x 45 Mout/c) ocyriecTBisieTcs nporpaMmuo. J{ist npumeneruii 34 Mo6wut/c u 45
MOWuT/C HCHONB3YIOTCS 1Ba Pa3IMUHBIX MOAYJIS JOCTYTIA.

Onexrpuaeckuii 610k 4 x 140 Mout/c unu Onekrpuaeckuit/Onruyeckuii 6ok 155 Moéwut/c. biiok noanepxuBaer
YeThIpe dekTpudeckux uaTepdeiica PDH 140 Mout/c nnn anekrpudeckuii/ontrudecknii narepdeiic 155 Mout/c. Beidop
pabouero pexuma (I KaxJI0ro mopTa) OCYIIECTBILSIETCS IPOrPaMMHO.

Ecmu BwIOpan pexum 140 Mo6wut/c, To mopt oOecredmBaeT MHTepdeHc I aCHHXPOHHOTO NpeoOpa3oBaHUS



curanoB G.703 140 Mo6ut/c B curuan VC-4 SDH. Brok untepdeiica Bepxuero yposus (HOI) Beimonmsier ciemyromrie
¢byukuu: PPl (Qpusmaecku cxema pasmennena Ha miate gocrymna), LPA, HPT. JIBa u3 uetsipex 6:10koB PPl pacmonaratorcst
Ha miare uHrepdeiica, qpyrue aBa - Ha miare nocryna. Eciu BeiOpan pexum 155 Mout/c STM-1, to xouteiinep VC-4
MOXeET ObITh MO0 HECTPYKTYPHUPOBAHHBIM, MO0 CTPYKTYpUpPOBaHHBIM B BHIe VC-KOHTEHHEPOB HIUKHETO YPOBHS. DTa
¢byukims Beimonusercs komnonentamu 1 TF u HOA. JIBa u3 4ersipex OiokoB SPI pacmonaratorcst Ha miate uHTepdeiica,
Jpyrue 1Ba - Ha IUTaTe JOCTYIIA.

Onekrpuyeckuii/ontiudeckuii 0ok 4 x 155 Mout/c .bnok mnommepkuBaeT deThipe ABYHAINPABICHHBIX
ANIEKTpUUYECKUX WK ontuueckux unrepdeiica STM-1. {ns kaxmoro u3 curnanoB STM-1 konreiinep VC-4 MoxeT ObITh
100 HECTPYKTYPHPOBAHHBIM, JTHOO CTPYKTYpHPOBaHHBIM B Buiae VC-KOHTEHHEPOB HIDKHEro YpPOBHA. OTa (yHKUIUS
BbINoJHsAeTcs komnoHeHTamu 1 TF u HOA.

[Ba u3 versipex O10Kk0B SPI pacmomaratorcs Ha Iuiate uHTepdelica, Apyrue ABa - Ha IUIaTe AOCTyma. B pamkax
OJIHOTO YCTPOWCTBA MOXHO PEaNn30BaTh OOy KOMOWHAIMIO DICKTPHYCCKUX WM ONTHISCKHX WHTep(ercoB (mis
OJMOKHEH WK JalbHEeW CBA3M).

Onexrpudeckuit O6mok 4 x 155 Mour/c. brnok mnojnepkuBaeT dYeThIpe JABYHAIPABICHHBIX JJIEKTPUYECKHX
untepdeiica STM-1. duzuuecku yethipe Osioka SP| pacnonararorces Ha miate gocryna. s kaxaoro usz curaanos STM-1
konreiiHep VC-4 Moker ObITh MO0 HECTPYKTYPUPOBAaHHBIM, JIMOO CTpYKTypupoBaHHbIM B Buae VC-koHTeiHepoB
HIDKHETO YPOBHS. DTH (YHKLHMH BHITOJHSIOTCS KoMIoHeHTamMu T TF u HOA.

Onruueckuii 65ok 1 X STM-4. Onruyeckuii 610k 1 x STM-4 nognepxuBaer oquH ontudeckuii uarepdeiic STM-
4; nanHas QyHKOMA BeRIMoNHsAETCS KommoneHTamu 1 1F u HOA. OGecnieunBaroTcst KOHGUTYPAUH HECKOIBKUX BHJIOB JUJIS
OMYDKHEH 1 TabHel CBS3H.

Onruueckuii 6ok 1 X STM-16. Onruuecknit 6iok 1 x STM-16 nonmepxuBaeT OJUH ONTHYECKHH HHTepdeiic
STM-16 (ma mepemueil maHenw); NaHHAas (QYHKUWS BhIIONHSETcs KomroHeHtamu 1TF m HOA. OGecneunBarorcst
KOH(HT'YpaLlH HECKOJIBKUX BUJIOB JUIs OJVDKHEH U JaJbHEH CBS3U.

Jns wmemocpenmcTBeHHOTO B3amMoneicTBus ¢ obopynoBanmeM WDM 6e3 mpOMEXYTOYHBIX —CIIEKTPaIbHBIX
alanTepOB HMEIOTCS BepchH OJ0Ka, nMeHyembie «coloured» («okpamieHHBIE», T.e. C HOPMHUPOBAHHBIMH PabOYUMHU
JUIMHAMH BOJIH).

MATPHULA ATM 4X4. Ota mnata 3aHIMaeT OTHY NO3UINIO U BEIMomHAeT QyHKIm ATM-kommyratopa. Kpome
TOT0, Ha MEePeAHEH MaHe ! IUIaThl PAaCcIIoNaraeTcs mopT MecTHOro pocryna STM-1 (B qaHHOM BapHaHTE M3IETUS MECTHBIN
JOCTYII HE TIOIepKuBaeTcs). [IpormyckHas crmocoOHoCTh Gitoka coctapisier 622 Mout/c. Takxke MOAAEPKUBAIOTCS TAKHE
¢byuknun ynpasinenus ATM-tpadukom, kak «DopmupoBanue» u «KoHTponab» (HEOOXOMUMBIE IS MPEIOTBPAIICHHS
MEPETPY3KH CETH).

biaok SERVICE. brnok BbmonHseT (YHKIHMH CIEIyIOUIMX KOMIIOHEHTOB: JlomoiHuTeNbHbIe KaHajibl. Kanan
ciryxebnoit ceszu (EOW (Engineering Order Wire)) - Beoa/BeiBon curaanos 2 MI'i

biaok CONGI. Bnok BbImonHsieT (QYHKIMH CIETYIOUIMX KOMIIOHEHTOB. WCTOYHMK NUTaHus, uHTepdeiic QB3,
CITykeOHbIIi U yIaleHHbINA aBapuiiHbIi curHai, uarepdeiic Q2/RQ2.

[TnaTe! noctyna. DTH MIaThl HOAACPKUBAIOT PU3NUYECKUI HHTEPPEC VISl CUTHAIIOB Pa3IMYHOrO THIIA.

ITnaTa 3amuThl. DTa wiata ocymiectrisseTr EPS-3ammry snexrpudeckux 6moko 34/45 Mowut/c u 155 Moéwut/c.

Hcxonst U3 MTOrOBOro 4mcia MOTOKOB (Tabmuma 1, 2) ¥ KonuyecTBa MOPTOB dIeKTpUueckuii Onok PB3EL
omnpenensieM ux Heobxoaumoe konuuecto (Puc.5).
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Pucynok 5 — Pasmernienue 61okoB obopyaosanus 1660SM
5 Conep:xxaHue oT4eTA:
5.1 Llens paboTHI.
5.2 Meronuka pacuera.
5.3 Konduryparus 060py10BaHHs y3JI0B.
5.4 OtBeTHl Ha KOHTPOJIBHBIE BOIIPOCHI.
5.4 BpIBOJIBI 110 IPAKTHICCKOMY 3aHSATHIO.



6 KoHTpoJILHBIE BOIIPOCHI:

6.1 PaccuuTaiite ckopocts STM-1.

6.2 PaccuuTaiite ckopocts STM-4.

6.3 Ctpykrypa moayist STM-1.

6.4 Ctpykrypa moayist STM-4.

6.5 Uto Takoe kaHan goctymna?

6.6 [TapameTps! onTudeckux uHTEPHEHCOB.

MK-7 Cnocoben k pazpabomke cxembl OpeaHu3ayuu C6:3u meaeKOMMYHUKAYUOHHOU CUCTIEeMbl
ITIK-8 Cnocoben k pazpabomke npoekmnoii Ookymenmayuu Ha oovexm, (cucmemy) cessu,
MeNeKOMMYHUKAYUOHHYIO CUCTNEMY

TumoBoe 3agaHue HA KyPpCOBOe NMPOeKTHPOBaHue HA Temy: «IIpoeKkT BOJIOKOHHO-
onTuYeckoi JuHuM nepegaun SDH»

B xypcoBOM mpoekTe HE0OX0qUMO:

1. PaccunTtaTh KOJIMYECTBO KOMIOHEHTHBIX MIOTOKOB MEXK/Yy 3aJaHHBIMU MTyHKTaMH CETH.

2. BeiOpaTh onTUMabHYIO CTPYKTYpY ceTH Ha 6aze SDH.

3. BriOpaTh MeTOABI 3alIUTHl CHHXPOHHBIX TOTOKOB, 00opyaoBanust SDH u o6ocHOBaThH uX.

4. O0ocHOBATH BBIOOP CKOPOCTH MEpeIayl arperaTHeIX MOToKoB 06opyaoBanus SDH.

5. Beibpats 060opynoBanne SDH ist peanuzamnuu IpoSKTUPYEMOM CETH, UCTIONIB3YS TPOTYKITUIO
71000# (UPMBI-U3TOTOBUTES.

6. IIpousBecTn KOMIUIEKTAIIMIO 00OOPYIOBaHUSI B KaXKIIOM Y3JI€ CETH C YYE€TOM THIIA CETEBOTO
DIIEMEHTA.

7. Pa3paboTaTh CXEeMBbI YIIPaBICHHUS U CHHXPOHHU3AI[UU IIPOSKTUPYEMOM CETH.

8. PazpaboraTh cxemy opraHu3aiuy CBsI3U I poekTHupyemoii cetr SDH.

3.3. TunoBble MaTepUaJibl 1Jisl MIPOBECACHUN l'lpOMe)KyTO'{HOﬁ aTrecranmuun oﬁyqamumxca

1IK-1 Cnocoben k npogedenuio npogurakmuueckux pabom Ha 060py0osanuu cés3u
1TK-3 Cnocobern npogodume mexnuseckoe 00Cayscusanue 0060pyo008aHus ces3u
MeNeKOMMYHUKAYUOHHBIX cemell
IIK-T Cnocoben k pazpabomke cxembl Op2AHUAYUU CEA3U MELEKOMMYHUKAYUOHHOU CUCTEMbl
TIK-8 Cnocoben k paspabomke npoexmuotl 0oKymenmayuu na obvexm, (cucmemy) césasu,
MENEeKOMMYHUKAYUOHHYIO CUCTIEMY

IIpyMepHBIe BONIPOCHI K IK3aMEHY:

1. CrpykTypHass cxeMa MHOTOKAaHAJIBHOH CHCTEMBI Tepelayd C YaCTOTHHIM pa3/eleHHeM KaHaJIOB.
Haznauenue MoayiaTopoB/ IEMOIYIISATOPOB, YCTPOHCTB 00BEIUHEHUS, (PUITBTPOB.
OCHOBHBIE TTPUHIAIIBI YIUTOTHEHUS U pasaenenus curaanos (UPK).
IMpuniwn nocrpoernss MCIT ¢ UPK (MHAMBHIyallbHBIN, TPYITOBO#). JIOCTOMHCTBA U HETOCTATKH.
[IpuHIMIT 4aCTOTHOTO pa3/iesIeHNs KaHAJIOB.
[Ipuamun rpynmoo6pa3oBanug. PopMHpOBaHHWE MEPBUYHOM, BTOPUYHOW W TPETHUYHON TPYNIBI B

arwn

ACIL
[punrnun nocrpoenuns ammapatypsl ¢ UKM. Uepapxuun LICII. CtannapThl nae3H0XpOHHON HEpapXHH.
AMIUIMTYIHO-UMITYJIbCHASI MOAYJSIIMS cUTHajia. YacToTa AUCKpETU3ALHH.
[kana kBanTOBaHMUA. OmOKa KBAaHTOBaHUSI.
. Teopema KorenpHukoBa. Jrambl npeoOpa3oBaHus aHaJIoroBoro curuaia 8 UKM.

10 Konep ¢ HenuueiiHOl mkanoil kBantoBanusi. Haznauenue. CTpykrypHast cxema. [IpuHIun paGoTsl.
Cocras.

11.Texonep ¢ HeTMHEHHOH IIKanoi kBaHToBaHU. CTpyKTypHas cxema. [IpuHIUT NeHCTBHA.

©ooNo



12 TlpuHumn aHanoro-un@poBoro npeodpa3zoBaHusl.

13.9rans popmupoBanust UKM curnana.

14.T'enepatopnoe obopynoanue LICII, crpykrypHas cxema, Ha3HauYeHHE OIOKOB.

15.IIpuaumn nocrpoenus ammnapatypsl ¢ UKM. Hepapxuu LICIL. CtannapTsl 171€3M0XPOHHON HEPapXHH.

16./lexomep ¢ HENMMHEHHON IKAIOH KBAHTOBAHUSI.

17.Konep ¢ HEMWHEHHOI 1IKaIol KBAaHTOBAHUSI.

18.JIuneitnbie koapl. TpeOoBaHus K IMHEHHBIM KogaM. KinaccuduKanus KOIOB.

19.Konsr kinacca 1B2B, CMI. Xapakrepucruka Koa.

20.Konst AMI, HDB-3. CpaBHenue KoJ10B. XapaKTepUCTUKA KOZOB.

21.TTomexu B nuHeiHbix TpakTax L[CII. HakorieHue ommOOK B JMHEHHOM Tpakte. Jlomycrumas
BEPOSITHOCTD OIITHOKH.

22.T'eneparopnoe obopynosanue B LICIT c UKM.

23.KBaHTOBaHHE CHTHAJIOM.

24. luckperu3zaius curdanos. AVIM nepBoro u BTOporo pao.

25.11udposoii motok En. CxopocTs nepenaun AaHHBIX.

26.11ludposoii norok E1. dopmar kaapa. CKOpocTh Mepeaayd JaHHbIX

27.CtpykTypHas cxema MylbTHIIiekcopa yposas STM-1.

28.Crioco0n! 3ammuTel cetu SDH.

29.CtpykTypHas cxema MyJbTHILIEKcopa ypoBHsa STM-4.

30.Onpenenenne CHHXpPOHHON HU(POBON MEpapXUU U HEPAPXUUECKHE YPOBHH MYJIBTHILNIEKCHPOBAHUS B
SDH.

31.00mmas xapakrepucTka anmnaparypsl SDH. @yHKIIMOHaIBHbIE MOAYIIN, HX HA3HAUYEHHE.

32.bazosrie Tononoruu cerrt SDH. [IpumMeps! ncmonp30BaHus Ha CETH.

33.CpaBHeHHNE CHHXPOHHON H IJIE3MOXPOHHON U (POBOI HEepapXHH.

34.BBog B cerb SDH acMHXpOHHOT0 IOTOKA CO CKOPOCThIO 2 MOuT/C.

35.CxeMa 3aIuThl CeKITUKM MynbTHITICKcupoBanns 1+1. Haznauenue Gaiitos K1, K2.

36.Koncrpykius mynprumiekcopoB CIIM/SDH. XapakTepucTuku MyIbTHILICKCOPOB.

IIpuMepHbIe 321a4M K IK3aMEHY .

PaccumraTh ckopocTh motoka STM-1.
PaccumraTh crkopocTh notoka STM-16.
PaccumraTh crkopocTh otoka STM-64.
Paccumrath cropocts notoka TUG-2.
Paccuutath ckopocts otoka TUG-3.
Paccuutath ckopocTs notoka TU-12.
Paccuutath ckopocts notoka VC-12.
[Ipoussectu pacuer uncia nepegaBaeMbix HuGpoBeix motokoB E1, E2, E3 B motoke STM-1.
PaccuuTaTe MHTEpBaN BpeMeHH, B Te€UeHUHN KoToporo B Tpakre MKM-120 mpousoiiner Nn,,=20, ecnu
BepOATHOCTH ombKu P,, =107, oméKu pachpeeneHbl paBHOMEPHO M HMEIOT OJMHOYHBIX XapaKTep.
10.Ilokazatp BpemeHHyI muarpammy JuHedHBIX koToB UIIM, KBII-3 u BH mns komoBoii
nocienoBarenprocty 01110110101000000000011011000001000000100001
11.0Onpenenuts JANBHOCTD MEpeadH, €CIIU KIIIOMETPHIECKoe 3aTyxanne kabemns coctasmuser 13,7 n1b/xm,
YpOBEHb CHTHaNA Ha Bxoze 24 nb, 4yBCTBUTETHHOCTH TpueMHHKA -59 1b.
12.3akoaupoBath oTcuet 596,3A HenuHEHHBIM MeToIoM. V300pa3uTh CTPYKTYPHYIO CXEMY HETMHEWHOT 0
KoJiepa JUIsl TAaHHOTO OTCYeTa.
13.3akoaupoBath orcueT 96,3A gUHEHHBIM MeTOomOM. K300pasuTh CTPYKTYPHYIO CXEMY JHHEHHOrO
KoJiepa JJIsl TAHHOTO OTCUETa.
14. TexogupoBate UKM komOunanuto 01100010 HenuueitHbIM MeTomoM. M300pa3uth CTPYKTYPHYHO
CXEeMy HEJIMHEHHOTO0 JieKoaepa sl JaHHOH KOIOBOH KOMOWHAIUH.

CoNOOR~WNE

bank KOHTPOJIBHBIX BOIIPOCOB, 3a/:[aH1/11?1 W HWHBIX MATCPUAJIOB, HCIIOJIB3YEMBIX B IPOLECCE
MPOLEAYP TEKYIIEro KOHTPOJIS M MPOMEKYTOUHOW aTTECTAIMA HAXOIUTCS B y4eOHO-METOIMYECKOM
KOMIUIEKCE TUCHUIUIMHBI W/WIN TPEACTaBIEH B 3JEKTPOHHON HH(POPMaLMOHHO-00pa30BaTEIbHOM
cpeae o URI: http://www.aup.uisi.ru.



3.4. MeToauueckne MaTepuasbl NMPOBEAEHUS] TEKYNIEr0 KOHTPOJISI U MPOMEKYTOYHOM
arTecTaliu 00y4aromMXCcs

HepequL MCTOOANYCCKUX MATCPUAJIOB JUIA MOATOTOBKM K TCKYHIEMY KOHTPOJIIO U
HpOMe)I(YTOqHOﬁ aTTeCTalluU.

1. Meromuyeckne  yKa3aHWs K  BBINIOJHEHHIO  TpakTudeckux  3ansatuii. —URL:
http://aup.uisi.ru/3723331/

2. Meronuueckne  ykKa3aHMsT K  BBINIOJHEHWIO  JaboparopHeix  3aHsatuii. —URL:
http://aup.uisi.ru/3723868/

3. Meroanyeckne  yKa3aHHMsS K BBIOJIHEHWIO  KypcoBoro  mpoekrta.  —URL:

http://aup.uisi.ru/3723870/
Mertoandeckue ykazanus K Boimonnenuto JJKP. —URL.: http://aup.uisi.ru/3725792/
[Tpumep BOIpoCOB JIsi MOATOTOBKH K dk3ameny. — URL: http://aup.uisi.ru/4136872/

S


http://aup.uisi.ru/3723331/
http://aup.uisi.ru/3723868/
http://aup.uisi.ru/3723870/
http://aup.uisi.ru/3725792/
http://aup.uisi.ru/4136872/

