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BBenenue

[lenpi0 BBIMOJIHEHUSI KYPCOBOT'O MPOEKTA SIBJSIETCS MPUOOPETEHHE
CTYJICHTAMHU TMPAKTUYECKUX HABBIKOB aHalM3a TEXHUYECKOTO 3aJaHus U
OPOEKTUPOBAHUS JIOKAJIbHBIX BbluuciuTenbHbIX cerel [EEE  802.3
(Ethernet).

KypcoBoii TPOEKT BBIIONHAETCA IO THUIOBOMY TEXHHUYECKOMY
3aaanuio (T3), mpuBeeHHOMY B pa3/l. 3 HACTOSIIUX YKa3aHUH.

Meroauka BbIOOpa BapuaHTa TUIIOBOrO T3  ompenensiercs
npenoaasateneM. Eciau Ha 3TOT cueT HE MOCIEAOBANIO KaKUX-IHOO
KOHKPETHBIX YKa3aHuUW, TO HOMEp BapuaHTa T3 COOTBETCTBYET
NOPSIAKOBOMY HOMEpPY (aMIJIMM CTYJIEHTa B IPYMIIOBOM KypHAJ€.

JHomnyckaercs BBITIOJIHECHUE KypCOBOTO IPOEKTa o
uHauBuayaabHoMy T3. OHO MOXeT ObIThb HHHUIIMMPOBAHO  Kak
npenojaBaTeieM, Tak U CTyAeHTOM. B mocieaHem ciydae HEOOXOAMMO
320JIarOBpEMEHHO MPEJCTAaBUTh MEpBOHAYAIBHYIO Bepcuio T3 (0ObIYHO B
OJIHY — JIB€ «UTEpallMN») U COTJIACOBATh JIOKYMEHT C IpernojaBareiieM. B
mo0oM ciaydae T3 J0KHO OBITH COIVIACOBAHO JI0 KaJEHJAPHOIO CPOKa
Hayaja MPOEKTUPOBaHUA. B NMpPOTUBHOM cilyyae MPOEKT OHKEH OBITh
BBITIOJIHEH 10 TUTIOBOMY TEXHUYECKOMY 3aJIaHHIO.



1  TpeOGoBaHus K COCTaBy MPOEKTHOW JTOKYMEHTALIUH

B coorBerctBUM ¢ TpebOoBaHusmu crangaptoB ECKJ][ Bcem
JOKYMEHTaM MPOEKTa JOJKEH OBbITh MIPUCBOEH JieliMMalibHbI HOMEp ([IH)
CJICYIOILIEN CTPYKTYPHI:

CCCCCC/ITITT/HH — I,
rae - CCCCCC — HOoMEp CENUAIbHOCTH;

-ITTTT — HOMEp CTYAEHUECKOUN TIPYIIIBI;

- HH — Homep BapuaHTa 3a1aHus;

- I/1 — o603HaueHUE TUIIA TPOCKTHOTO JTOKYMEHTA B COOTBETCTBUU
C ero ujcHTU(PUKaIe;

B cocraB npoekTa 10IKHBI BXOJAUTH CICIYIOIIAE JOKYMEHTHI:

- [TosicaurenpHas 3anucka (I113);

- [Tpunoxenue 1. Texnuueckoe 3aaHue

- [Ipunoxenune 2. CxeMa OpraHu3aiyy CBA3CH MEXIAY Y3J1aMHU CETH
(CO);

- IIpunoxenue 3. [1nan pacronoxeHus 3JaHUi, B KOTOPBIX JTOJIKHO
pasmenarbesi ooopyaoBanue nmpoektupyemoit JIBC (I11-114);

- [Ipunoxenue 4. Cxema 2JIEKTPUUECKUX COCAMHEHUN WK TabiuIa
neneit (OC wiu TLI);

- ITpunoxxenue 5. [Tnanbl npoknaaku kadbenbHbIX Tpace (KT);

- Ilpunoxenue 6. Cnemudukamnus oOOpyIOBaHUS U MaTEpPHUATIOB
(CID).

1.1 IlosicHuTenbHad 3aMMCKa KypCOBOIO IIPOEKTA

B npakThke MNpPOEKTUPOBAHMS PA3TUYHBIX CHUCTEM CIIOXHUIACH
Joruyeckasi CTpykTypa mnosichutenbHoM 3amucku (I13) k mpoekry,
3akperieHHas cragaapramu ECKJI. B 13 00bIyHO NpencTaBisitoT KpaTKoe
U3JI0)KEHUE PE3YJIbTUPYIOIINX MPOCKTHBIX pelIeHU (MIPUBOIAT «OOIIYIO
KapTUHY» TOTr0, YTO MPEABSBIACTCS K 3alUTE) U KBATUPUIUPOBAHHOE
00OCHOBAaHME MPUHATHIX peHIeHUuH. B CBsI3M € 3TUM MOACHUTENIbHAs
3aMUCKa COJAEPKUT CIEYIOLINE Pa3Iebl:

1) Bgedenue, B KOTOPOM JOJIKHBI OBbITh KPATKO OTHCAHBI:

— HazHaueHue npoektupyemont JIBC;

! O0s13aTENBLHO IIPpH BBIIIOJIHCHHHU ITPOCKTA 110 MHANBUAYAJIbHOMY TCXHUYCCKOMY 3aJaHHIO.



— B3aMMHOE PACIOJIOKEHUE KOPIYCOB 3JaHUM, B KOTOPBIX
pa3memarorcs abonentel JIBC (B TOM Mepe, Kakas HeoOxoauma s
000CHOBAaHMI IPOEKTHBIX PEUICHUN );

— KOJIMYECTBO a0OHEHTOB mpoektupyemoir JIBC B kaxaoM wu3
3aJ€ICTBOBAHHBIX 3JaHHIM;

— CETEBbIE TEXHOJIOTUU M TEXHUYECKUE PEIICHUS, NCTI0JIb30BAHHbIE
npu npoexktupoBannn JIBC.

2) Pazoen 1. Onucanue npeoniodceHHbIX NPOEKMHBIX peuleHull, B
KOTOPOM JIOJKHBI OBITh TIPEICTABJICHBI:

— KpaTKO€ OIKMCAaHUE CXEMbl OpPraHu3alui (PU3NYECKUX CBS3EH B
cupoektupoBanHoi JIBC, pa3bpsicHeHUE NOpHUHATBIX 0003HAUEHUI
AJIEMEHTOB CXEMBI;

— BBIOOp Y3JI0B pa3MeEIleHuss aKTUBHOro oobopynoBanus JIBC
(cepBep, ceTeBbIC aIaNTEPhl, IOBTOPUTENIN, KOMMYTATOPHI U MPOY.);

— MEpEYCHb W XapaKTePUCTUKU OOOpPYJOBAHHUS, CBSI3aHHOIO C
npokiaakon kadeneit CKC, ero pazmeieHuem.

3) Pazoen 2. (Qbochosanue npuHamvix NPOEKMHBIX peuleHull, B
KOTOPOM JIOJDKHBI OBITh MIPUBEJIEHBI PACUEThl, MOATBEPKAAIOIINE
COOTBETCTBUE MPEIAraéMoOro TEXHUYECKOro pelieHusi TpedoBanusm T3,
CTaHJAPTU3HUPYIOLIUX JIOKYMEHTOB U PEKOMEHAAIUN ¢ HEO0OXOAUMBIMU
CChUIKAMU Ha JOKYMEHTBHI MpPOEKTa U Oubnuorpaduueckue MCTOYHUKH. B
ATOM pa3Jenie N0KHBI ObITh TPEACTABICHBI:

— KpaTKOo€ ONWCAaHME W XAPAKTEPUCTUKH TMpEAJIaraeMblXx K
UCIIOJIb30BAHUIO TEXHUYECKUX PEUICHUN, 000PYTOBaHUS U MAaTEPUATIOB;

— pacyeT JJIMH  COEAMHUTENbHBIX JIMHUA W CErMEHTOB,
UCIIONBb3YEMBIX Mg noakiatoueHus aboneHtoB JIBC, ¢ pazbsicHeHuem
METOJMKU pacyera, NPUHATHIX AOMyIIeHUH, KO3((UIMEHTOB 3amaca u
npou.;

— pacyeT MOIIHOCTH, NOTPEOJIsIEMONM OT CETU AaKTUBHBIM U
cepBepHbiM  obopyaoBannem JIBC wu  ompeneneHue mapameTpoB
npuoOpeTaeMoro HUCTouyHMKa OecniepedoriHoro snektponutanus (MBII).
Hma  pacuera mnapamerpoB HWDBII  pekomeHayeTcs  MCHOIb30BaTh
KOH(PUTYpaTopbl, MpejaraéMble  MPOU3BOJUTENSIMH  O00OPY/IOBAHMS,
nanpumep APC: http://www.apc.com/tools/ups_selector/index.cfm

4) Paszoen 3. Pacuem eduno8pemeHHbIX 3ampam HA npuoopemeHue
KOMNAeKmymnowux u mamepuanos. B 3ToM paznene T0omkHA OBITh
npuBeIcHa  O0OIIas  KaJdbKYJSUMS  pacxoloB HAa  MPUOOPETEHHE
kommnoHeHToB JIBC:



— axktuBHOE obopyaoBanue JIBC (ceTeBbie KapThl, KOMMYTATOPHI);

— cepBep(bl);

— WCTOYHUK(M) Oecriepe0oitHOro JeKTPONUTaAHUS;

— xkommnoHeHTsl CKC.

5) 3aknouenue. B 3TOM pazdene JOMKHBI OBITh  KPaTKO
MPECTaBJICHBI PE3YJIbTAThl TPOCKTUPOBAHUS:

— CTENEHb COOTBETCTBHUS Pa3pabOTaHHOIO MPOEKTa TPEOOBAHUSIM
TEXHUYECKOTI'O 3aJaHUS;

— o011as cymMma ImpernosaraeMbIX 3aTpat Ha peaau3aiiio NpoeKTa;

— BBIBOJABI U (MpU HEOOXOUMOCTH ) PEKOMEHIAITUH.

1.2 Cxema opraHu3zanuu CBsi3en

Cxema opraHudzanuMyd CBsI3€il KypCOBOIO MPOEKTa  JIOJKHA
oTOOpaXkaTh OOIIME XapaKTEPUCTUKHU IJICKTPUUECKUX W/ WM ONTHYECKUX
JIMHUH, UCIIOJIB3YEMBIX JIJIS IEPEaun JaHHbIX B Ipoektupyemoit JIBC. Ha
CXEMe JIOJDKHBI ObITh MPEICTABIICHBI:

— n300pa)keHUs Y3JIOB Pa3MEIIaeMOro aKTUBHOIO OO0OpYIOBaHUS
npoektupyemoii JIBC, Bkitouaroniye B ceos:

1) HauMeHoBaHue y3na (Hampumep, «¥Y3zen 1-226», rae 1-Homep
3MaHus, 226-HOMEp KOMHATHI);

2) wu300paxkeHus: OJOKOB AKTUBHOTO CETEBOr0 OOOpPYIOBaHUS,
yCTaHaBJIMBAEMbIX B 3TOM y3ilie cetu (Hampumep, «Kommyratop 3COM
3C16981A-12 nnopToB»);

— n3o0paxkeHusd U 0003HAYEHUSI COCTUHUTENNbHBIX JIUHUN, KOTOPHIE
OMHUCHIBAIOT (PU3MYECKUE TOAKIIOYEHUS] AOOHEHTOB K AaKTUBHOMY
obopyaoBanuto JIBC. Jljs kaxa0il COCAUHUTENHHON JTUHUU WA TPYIIIbI
COCMHUTEIIbHBIX JIMHUM JOJKHBI ObITh YKA3aHbI:

1) TUm TEXHOJIOTMH, WCIOABL3YEMON Il TMOJKIIOUECHHUS K
aKTUBHOMY 00oOpynoBanuto (Hampumep, «10/100 Base-T»);

2) KOJIMYECTBO JIMHMM B «IIy4Ke» MU MX MNPOTHKEHHOCTD
(Hanpumep, «10 nmuHut Mo 67 m»);

3) Ha3HaueHwe JuHUU (Hanpumep, «llogkiroyeHue aOOHEHTOB
JIBCy»).

1.3 IInanbl npoKIaaKu KaOEIbHBIX TPACC



[[nanbl mpokmaaku KaOENbHBIX TpPacC KypCOBOTO MPOEKTa
BBITIOJIHSIFOTCSI HA OCHOBE MO3TAXKHBIX CTPOUTEIBHBIX IJIAHOB OOBEKTA
npoektupoBanus. Ha Ilnane npoknanku kaOelbHBIX TPAcC NOHKHBI ObITh
yKa3aHbl:

—  TIOMEUIEHHUS, B KOTOPBIX MPOEKTUPYETCS PACIIONIOKEHUE Y3JIOB
akTuBHOTO 00OpynoBanus JIBC;

—  Tpacchl MPOXOKIACHUS COCAUHUTENBHBIX JIMHUN MEXIY Yy3JIaMU
JIBC n abonenTamu;

— TOYKM TNepexofa MEXIy 3JaHUSIMHU/ITaXKaMH, HUCIOJIb3YEMbIE
JUTsl TIPOKJIAJIKU KaOes.

[Ipumep odopmileHHs T[UIaHA MPOKIATKM KaOENbHBIX Tpacc
IPUBENCH B MPUJIOKEHNH 9.

1.4 TabGauua ueneit

B Tabnuie IEeTel  KypcoBOrO MPOEKTa JOJDKHBI  OBITh
IIPEACTaBICHBI BCE COCTMHEHUS, BBIMOIHAEMbBIC METHBIM HJIH ONTHYCCKUM
kabenem B npoektupyemoit JIBC. Kaxxnoe coenuHeHne B Tabiuie nenei
JOJKHO OBITH MPEJICTABIICHO KOOPAMHATAMHU JBYX TOUYEK, HAIPUMED:
«3nanue 1/Komnarta 119/Pozerka 1 --- ¥Y3en 1-226 /Ilanens 2/Tlopt 14
(UTP)».

CoenuHeHHs, BBINOJIHSAEMBIC MATY-KOPJAAMH, B TaONHIE Iemeu
paspelraeTcs He YKa3bIBaTh.

1.5 Cxema coequHEHHI aKTUBHOTO 000PYI0BAHUS

CxeMa COEIMHEHHMII AaKTUBHOTO OOOPYJOBaHHMS TIPU HAJIUYHUU
TAONUIBl LENed HE SBJISETCA O00A3aTEIbHBIM JIOKYMEHTOM KYpPCOBOTO
IPOEKTA.

1.6 Crneuuduxaims 000py0BaHUS U MaTEPUAJIOB

Cnenudukanys 000py0BaHUA U MaTEPUAIOB KypCOBOTO MPOEKTa
J0JI)KHA BKJIIOYATh B CEOSI:
—  IepedeHb akTuBHOTO 00opynoBanus JIBC;

— IEPCUCHb MATCPUAJIOB MU KOMINICKTYIOIIUX HpI/IHaI[J'Ie)KHOCTef/'I
JIBC.



2  TpebGoBanus k 0hOpMIECHUIO MAaTEPUATIOB KYPCOBOI'O ITPOCKTA

KypcoBoil mpoekT A0/KeH ObITh OGOpPMJIEH B COOTBETCTBUM C
TpeboBanusimu, npuBeaeHHbIMA B CTY 04.02.030-2015 «KypcoBbie
paboTsl (IpoekThl). BrimyckHbie KBanmudukauuoHHble padoTel. OOmue
TpeOOBaHUs K CTPYKTYPE U OPOPMIICHHUION.

[TosicHuTENbHAS 3alUCKA AOKHA ObITh O()OPMIIEHA B COOTBETCTBUU
c ocHoBHbiIMU TpeboBanusiMu ['OCT 2.105-95 «ECK. Oo6mume
TpeOOBaHUs K TEKCTOBBIM JJOKYMEHTaAM).

Cxema opraHuzandd CBsS3ed JOMKHAa OBITh BBINIOJHEHA B
COOTBETCTBMU C OCHOBHBIMU TpeOOBaHUSIMM, NpuBeaeHHbIMU B ['OCT
2.701-84 «ECK]. Cxembl. Buapi u tunbl. OOmme TpeOOBaHUSA K
BbINIOJIHEHUIO». [lpumep odopmiieHHs CXeMbl OpraHu3alid CBSA3EH
IPUBEJCH B MPUJIOKEHUH 8.

Cnenudukainys o0OpyAOBaHMS M MaTEpUAIOB JOJDKHA OBITh
odopmiieHa B COOTBETCTBUM C OCHOBHBIMU TpeboBaHusiMu ['OCT 2.108-68
«ECKI. Crneuudukauus». Ilpumep odopmieHus crneurdpukanuu
000pYyIOBaHUS U MAaTEPUAJIOB IPUBEEH B MPUIIOKEHUU 7.
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3 TumoBoe TEXHUYECKOE 3aJaHHE€ Ha  NPOCKTUPOBAHUE
JIOKAJIbHOW BBIYMCIIUTEIBHON CETU YUPEKICHUS

Paboune cranumm nopkabl noakiaroyathesa K JIBC mo texnosoruu
IEEE 802.3 10/100 Base T.

Pa3zmemieHue pabodyux CTaHIMN JUIsl KaXXJ0To U3 BapuaHTOB T3
yKa3aHo B CToJIOLE 3 TaOnuubl, MPUBEICHHON B npuiioxxkeHus: 6 . Huco,
COIPOBOXKIAIOIIEE B ATOM CTOJIOIIE HOMEP KOMHATBI, ONPEACIISIET KOTJe-
CTBO pabo4ux cTaHuui, noakaodaembix Kk JIBC.

CepBep 00pa30BaTEIBHOIO YUPEKICHUS JTOJDKEH HUMETh CIEIYHO-
Iy KOMIUJIEKTAIUIO:

— npoueccop 2.5 —3I'T;

— O3V ne menee 512Mb;

— HDD ne menee 80I'b;

—  CD-R/RW.

CepBepHoe 00opyaoBaHue 10kHO noakiaodatbes K JIBC mo tex-
nosioruu Gigabit Ethernet IEEE 802.3 1000Base X.

BriOpannas tomnosiorus JIBC pomkHa obOecreurMBaTh HPUMEPHO
OJIMHAKOBBIE BO3MOXKHOCTH JOCTYIIAa K pecypcaM cepBepa Jjia Bcex abo-
HentoB JIBC.

Pasmemienue cepepHoro ooopynoBanus JIBC s kaxxaoro u3 Ba-
puanToB T3 mpuBeaeHO B CTOIOLE 4 TAOIUIIBI IPUITIOKEHUS 6.

Pekomenayemblii MPOU3BOAUTENL AKTUBHOrO oOopymoBaHusi JIBC
JUISl KaKJA0T0 M3 BapUaHTOB TUIOBOro T3 ykazaH B CcTOJOIE 6 TaOIUIIbI
npunoxenus 6. [IpuBeeHHbIe 0003HAYEHUS COOTBETCTBYIOT:

—  Allied Telesyn — KOMIIAHUSI Allied Telesyn
(www.alliedtelesyn.ru);

—  Cisco Systems — komnanus Cisco Systems (Www.cisco.ru);

—  DLink — xommanus D-Link (www.dlink.ru);

—  3COM - kommanus 3COM (www.3com.ru).

Jlns mpeaoTBpalieHns HeCAaHKIIMOHUPOBAHHOIO JIOCTYIA WA XU-
meHusi akTuBHOE 00opynoBanue JIBC noimkHO pa3MelaThes B CleUaI-
3UPOBAHHBIX IIKA(ax.

B cnydae aBapuy OCHOBHOT'O MCTOYHHUKA DJICKTPOMUTAHUE aKTUBHO-
ro u cepBepHoro ooopynaoBanus JIBC q0KHO OCYIIECTBISATHCS OT HAKO-
nutener MbII B TeueHne nHTEpBalia BpEMEHH, 3HAUYEHUE KOTOPOTO yKas3a-
HO B CTOJIOIIE 7 TaOIMIBI TPUIOKEHUS 6.
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CtpoutenbHbIe IJIaHbl JBYX 3/1aHUM, B KOTOPBIX JIOJHKHO OBIThH yC-
TAHOBJICHO 00OPYJAOBaHUE MPOECKTUPYEMOM CETH, IPUBEJECHBI B MPUIIOKE-
HUSX 2 — 5.

[Tomenienusi, TpeaCTaBICHHBIE HA CTPOUTEIbHBIX IUIAHAX, UMEIOT
CIIEYIOIINE PA3MEPHI:

— OJWH «OKOHHBIM 1m1ar» (IIMpHUHA OJHOOKOHHOM KOMHAThI)
B0:4M;

—  TIyOuHa BceX KOMHAT (0T BXOJa K OKHY) L =6M;

—  IIMpUHA MHOIOOKOHHOW KOMHAThI B; = B *m. 31€Ch m — YHUCIIO0
OKOH, j — HOMEp KOMHATHI;

—  IIHpHHA Kopujaopa Bxk=2wm;

—  BBICOTA BCEX ITOMeEIIeHUN H=3M.

[Tpu npoeKTUPOBAHUH KaOEIbHBIX TPACC CIEAYET CUUTATh:

—  Kalemnu CBA3W MPOKJIaAbIBAIOTCS (TJIABHBIM 00pa3oM) BJ0JIb KO-
PUIIOPHBIX CTEH HA BBICOTE HE MeHee 2.4 M;

—  Tepexojbl Kabesel ¢ ATaka Ha 3TaX MPOU3BOIATCS Yepe3 Ka-
OeJIbHBIC TYHHEIH, ITIOKa3aHHBIE HA TIJIAaHE DTAXKEH;

—  Tepexojbl kKabenel dyepe3 MEKKOMHAaTHBIC MEepeOOpKH JOMycC-
KalOTCsl KaK MCKJIIOYEHUE, HE Jajiee, YEM M3 JIAHHOW KOMHAThI B OJIHY CO-
CEJIHIOIO;

—  MpoKJIagKa Kabesel u3 Kopuaopa B KOMHATY, KaK MPaBUio, HE
CBSI3BIBACTCSA C JIBEPHBIM ITPOEMOM.

CermenTtsl npoektupyemont JIBC, pa3meniennsie B 3qanusx 1 u 2,
JOJDKHBI  OBITh  OOBEIMHEHBI MPU TIOMOIIM BHEIIHETO0 BOJOKOHHO-
ONTUYECKOTO Kabensi. B 3aBUCMMOCTH OT YKa3aHHOTO B KOHKPETHOM BapH-
ante T3 crmocoba npokinaaku (HapyskHas MOJBECKA, YKIaJaKa B KOJIO/IAX)
IpU MIPOEKTUPOBAHUM JIOJKEH OBITh MCIOJIb30BaH Ka0esib COOTBETCTBYIO-
IErO THUIIA.

[Toakmrouenune akTuBHOTO 000pynoBanusa JIBC k BHelHeMy BOJIO-
KOHHO-ONTHYECKOMY Ka0eJt0 JOJLKHO OCYIIECTBIATHCS YEPE3 ONMTHYECKUE
KpPOCCHI, YCTaHOBJICHHBIE B BBIOPAHHBIX Pa3pabOTYMKOM IPOEKTa MOMe-
MeHUIX 30adul 1 u 2.

Kaxnplii M3 mpOEKTUPYEMBIX ONTUYECKUX KPOCCOB JIOKEH BKIIIO-
4aTh B CEOS":

2
CroumMocTh paboT MO HaBapKe MOJYBHJIOK HAa BOJOKOHHBIE CBETOBOJBI BHEITHETO OMTHYECKOTO

KaOesisi He YUUTBIBASTCS IIPH pacyeTe 3aTpaT Ha Peai3aliio IPOeKTa.
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— ontuyeckue «modyBwiIkm» (Pig Tails) ¢ ontuyeckumu coenu-
HUTEJIIMU BBIOPAHHOTO THIIA;

— HeoOxoauMoe KomdecTBo koMiiekToB KJI3C;
— npOXOAHbIE MY(PTHI (ONTUYECKHE PO3ETKH);

— crianc—tuiactTuHa(bl);

— ONTUYECKUE BWIKH (ITaT4Y-KOPIbl).
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4 Mertonuka OIIEHKH Ka4€CTBA BHITIOJIHEHUS KYPCOBOTO MPOEKTA

HToroBas oTMETKa 3a KypCOBOE MPOCKTUPOBAHKE TTOBBIIIASTCS TIPH
PacCCMOTPEHUHU B TMPEACTABICHHBIX Mareprajax albTepPHATUBHOTO BapH-
anrta nocrpoenust JIBC.

HToroBas oTMETKa IOBBIIIAETCS B TOM CiIydae, eClIu IMPHU IPOCKTHU-
pOBaHUM OBLIM MPEAYCMOTPEHBI JOMOJHUTEIbLHBIE MEphl, 00eCIIeunBaro-
e ya00cTBo oOciyxuBaHus U dkciutyatamnuu JIBC.

HToroBas oTMeTKa IMOBBIIIAETCS B TOM Cllydae, €CIM 00Ias CTOu-
MOCTb MPOEKTa HEe MPEBBICHIIA BEIMYMHBI YCTAHOBJICHHOTO IpeIogaBaTe-
JIeM KpeINTa Ha peain3aIuio MpoeKTa.

HrtoroBas oTMETKa 3a KypCOBOE€ IPOCKTUPOBAHUE CHIIKACTCS TIPH
OTCYTCTBUH B TPEACTABJICHHBIX MaTepHaigax KaKI0Tro W3 00s3aTeIbHBIX
pa3aeiioB/Ioapa3iesoB.

HroroBasi oTMETKa 3a KypCOBOE IPOCKTHPOBAHHUE CHIDKACTCS IPHU
HEBBITIOTHEHUN KaXKJI0T0 TpeboBaHus T3 Ha MPOSKTHPOBAHKE.

[Ipy HecoOMOAeHNN OTPAaHUYCHUM, YCTAaHOBJICHHBIX CTaH/IApTH3H-
PYIOIIIUMH JTOKYMEHTaMH, OIPEICSIIAIOMNMH TpeOOBaHHUSA K IapaMeTpaM
npoektupyemoit JIBC, 3a KypcoBoe MpPOECKTUPOBAHUE MOXKET OBITh BbI-
CTaBJICHA OLICHKA «HEYIOBJIETBOPUTEIILHO.
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CHOucoK UCIOJIb30BaHHBIN UCTOYHHUKOB

1) TOCT 2.105-95 « ECKJ/I. OOmue TpeboBaHUS K TEKCTOBBIM
noKkyMeHTaM». Pexum goctyna: http://www.standards.ru/document/

2) TOCT 2.106-68 «ECK/. TekcTtoBble JOKYMEHTBD». Pexum
noctymna: http://www.standards.ru/document/

3) TOCT 2.301-68* «ECK]I. ®opmartbl». Pexum pocrymna:
http://www.standards.ru/document/

4) TOCT 2.104-68* «ECK]I. OcHOBHBIE HaamMCHU». Pexum
noctymna: http://www.standards.ru/document/

5) T'OCT 2.701-84* «ECKJ. Cxembl. Bunpl u tume». Pexum
noctymna: http://www.standards.ru/document/

6) TOCT 2.708-81 «kECK/I. [IpaBusia BbIIIOTHEHUS SIEKTPUUECKUX
cxeM I1U(POBOM  BBIYUCIUTEIBHOM TEXHHKW». PexuMm  gocTymna:
http://www.standards.ru/document/

7) TOCT 2.743-91 «ECKH. O6o3HaueHus YCIIOBHbBIE
rpaguyeckre B CcXemaxX.  OJIeMEHThl MH(PPOBOM TEXHUKH». Pexum
noctymna: http://www.standards.ru/document/

8) 'OCT 7.1-84 «bubnuorpaduueckoe ONUCAHUE JOKYMEHTA.
O6mue TpeboBaHMS M TMpaBuia COCTaBiCHUs». Pexum noctymna:
http://www.standards.ru/document/

9) I'oCT P53246-2008 «CucreMsbl KaOeJIbHbIC
CTPYKTypHUpOBaHHbIC. I[IpoeKTUpOBaHHWE OCHOBHBIX Y3JIOB CHCTEMBEI.
OOmue TpeOOBaHUS. Pexum JOCTyIIA:
http://www.standards.ru/document/

10) CTY 04.02.030-2017 «KypcoBble paboThI (IIpOEKTHI). BhImyck-
Hble KBaIM(UKAIMOHHBIE paboThl. OOIMe TpeOoBaHUA K CTPYKTYpE H
0(hOPMIICHUIO
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[Tpunoxenne 1 — [lman B3aMMHOTrO pacnioNoKEeHUs 31aHNUN

Jaaame Mol
4 aTaxa

Crpoenne A
2 yrana

Ctpoenne b

1 sTam=x

Crpoenne B

2 3Taka

100

Jaaame No2
5 aTasedl
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[Tpunoxenune 3 — [lman BToporo staxa 3manus Nel
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[Tpunoxenune 4 — [Liman Broporo staxa 3ganus No2
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[Ipunoxenune 5 — [lman Tperbero araxa 3aanus Ne2
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ITpunioxenne 6 — Mcxoauble qaHHbIE IS POECKTUPOBAHUS

20

5 | g =55 228 | %50i |Z285s.
g ;% Pa3smelueHue pabounx mect JIBC § g 5 % E?EE z % o § 2 E % % S
T Qo E® =mcQ
112 3 4 5 6 7
1 | 110_1; 111_1; 106_12; 107_1; 108_2; 130_1;134_3; 135_12; 202_3; 245_3; MonsecHoir | 103 Allied Telesyn | 15
01 332 2;333_5;324_1;331_2;314_6; 312_12; 336_12
1 | 202_2; 203_2; 205_4; 211_12; MoasemHblit 3COM 20
02 =, 232_5;234 2;236_3; 242_10; 243_10; 223
1 | 101_15; 103_2; 104_4; 107_1; 227_12; 234 _4; 237 _6 246_2; 248 3; MoasemHbIn | 204 DLink 30
03 [, 1326 12;312_12; 222_12; 240_1; 242_1; 244 _1; 217 _1;
1 | 106_14; 117_2; 119_3; 235_6; MoasecHoi | 102 3COM 20
04 17, 306_10; 322_3; 324 1;337_4;
1 1101_15;109 6; 115_1; 121 _4; 122 3; 123 4;125 3;129 2;131_1;133_1; MopsemHbii Allied Telesyn | 15
05 7, 229 12;221 12;215_1;213_1;211_1306_12; 333_12; 216
1 | 206_1;210_12; 212_4; 218_1; 222 2; 239 3; MoasecHon | 204 Cisco Systems | 30
06 I, 226_4; 232 _4;202_2; 204 _4; 206_1; 237_3;
1 | 117_1; 118_20; 121_6; 106_20; MoasecHoi DLink 15
07 7 213 2; 215_2; 224 _6; 226_6; 246_4; 303_5; 306_12; 318_2; 327_1; 329 2; 324
1 | 204_2;208_2;211_8;229 1;231_3; MoaseMHelit 3COM 20
08 7, 304_2; 306_10; 341_3; 347_10; 321
1 | 118_12; 106_12; 108_12; 103_1; 105_1; 107_1; 125_10; MoasecHoi | 102 Allied Telesyn | 15
09 5 T2 1.2;213_2; 215 _5;232 12;235 3;312_10; 334_6; 336_6;
10 1 | 121._6; 117_2; 207_10; 218_2; 220_2; 231_4; 233 _3; MoasemHbI | 229 Cisco Systems | 30
2

202_1;204_4; 236_2; 238_2; 337_2; 339_4;
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ITponomxenue npuinoxenus 6 — McxonHple JaHHBIE 11 MPOCKTUPOBAHUS

3 | g S8, 228 %59% §§5’Sf
g ;% PasmetleHne paboumnx mecT JIBC § g ‘g % g? EE z % S § =0 % % s
T Qo E® = acCcQ
1 2 3 4 5 6 7
1 | 104_4;106_15; 121_4; 225 4; 234 5; 241 _1; 243 _2; 244 4; lMNonBecHomn Allied Telesyn 15
M 75331 4. 333_4: 325 _4: 314_4: 310_4: 334_4: 341 _4: 313
1 | 101_12; 115_1; 121_4; 122_3; 123_4; 125_3; 129_2; 131_1; 133_1; MoAsemHbi | 117 3COM 20
12 751226 _4: 232 3. 202_2: 204_4: 206_1: 237_3:
1 | 108_4; 111_3; 113_4; 122_6; 134_4; 224 _5; 233_4; 246_3; 253_8; MonsemHbIi DLink 30
13 2 | 218 1;219 2;228 1;232 12;216_1; 238 4; 253 12; 233
1 | 103_2; 104_3; 107_1; 227 _10; 237_6 246_2; Mopsecron | 221 DLink 20
14 2 | 232_4; 234 2;236_3;242 8; 243 8;
1 | 211_12; 201_10; 230_12; 239_12; 238_4; MoasemHbIf | 219 Allied Telesyn | 15
15 75201 2: 203 5. 239_2: 241_2: 243 12: 314_4: 316_6; 327_2; 332_5:
1 | 206_1; 210_12; 212_4; 218_1; 222 _2; 239_3; MoAsecHoln | 240 Cisco Systems | 30
16 75 1203 4: 210_3: 246_4: 251_3: 232_4: 202 2.
1 | 101_15;109_6; 115_1; 121_4; 122_3; 123_4; 125_3; 129_2; 131_1; MoagecHoi DLink 15
17 7277212 2, 214 2, 217 2, 208_4; 237 2, 252_4; 254 2 233
1 | 109_6; 115_1; 121_4; 227_10; 241_2; 247 2; MoasemHbIn | 232 3COM 20
18 75 1210_3: 246_4: 251 _4: 232_4: 202_2: 204_4: 206 1.
1 | 101_12; 113_2; 110_2; 129_1;124_3; 227_12; 234_4; 237_6; 246_2; MoAsecHon Allied Telesyn | 15
19 2 | 320 4;312_12; 310_4; 336_12; 341 _4; 348 2; 347_12; 337
1 | 101_12; 103_1; 105_2; 125_6; 229 _2; 231_4: 244 _4: MoAsemHbiIn | 220 Cisco Systems | 30
20 75213 2,215 2, 223 2; 334 4; 359 3; 361 2;




[Tponomkenue Tadaunbl 6 — MicxoaHble TaHHBIE JJ1s1 TPOCKTUPOBAHUS

22

s |8 =52 09y 259: |286x .
g ;% PasmetleHne paboumnx mecT JIBC § ; ‘g % g?% z % S § s § % % s
S | o o o P 25 =8c 9
1|2 3 4 5 6 7
1 | 201_12; 205_3; 207_4; 214_3; 227 _12; 241_2; 244 6; 247_2; 249 1; MopBecHom Allied Telesyn 15
21 757218 1. 219 4; 228_1; 232_10; 216_1; 238_4: 253_8; 216
1 | 116_5; 117_2; 126_4; 130_2; 132_1; 209_2; 218_8: MopsemHbIit | 240 3COM 20
22 75322 3 344_3, 337 2; 339_4; 350_4;
1 | 102_2; 106_15; 121_4: 225 _4; 234_5: 241_1; 243_2; 244_4; 246_2: MopzemHblit DLink 30
23 [, 1213 _2: 215_2; 224 _6; 226_6, 246_4; 303_5; 333_12; 318_2; 329 _1; 337
1 | 103_2; 105_2; 121_10; 240_1 242_2: 245_4; MonBsecHo 3COM 20
24 1751205 _10; 223 2; 227 2; 235 _5; 334 5, 341_3; 216
1 | 101_15;103_2; 104_4; 107_1; 202_2; 203_2; 205_4; 211_12: MopzemHblit Allied Telesyn | 15
25 [75 [ 326_10; 333_12; 222 _12; 240 _1; 242 1; 244 _1; 217 1; 327
1 1108 _2;111_3; 113 4; 122 6; 134 _4;136_3; MopsecHou Cisco Systems | 30
26 |5 [ 201 2203 4; 210_3; 246 _4; 251_3; 253 6. 211
1 | 214_4;216_5; 226_4; 230_15; 232_2; 235_4; 246_2; 247_1; 249 _2: MopsecHoit | 232 DLink 15
27 7571201 1; 203 _4; 240_1; 241 2; 243_12; 314_4; 315_4; 327 1, 332_4;
1 | 103_2; 111_4; 120_8; 127_10; MopzemHbIit | 117 3COM 20
28 |75 1213 2. 215 1; 322 5, 349 6: 351 4;
1 | 116_5; 117_2; 120_6; 129_2; 133_5: 135_15; 211_4: 213_1; 216_2; MonBsecHo Allied Telesyn | 15
29 (7571221 6. 214_4; 238_4: 233 1. 235 _2; 237 2, 252 2; 254 _2; 253_6; 249 2, 250
1 | 203_2;210_10; 229 2; MoAsemHbIi Cisco Systems | 30
30 75233 2. 237 6, 248 10; 301_3; 337_3; 359_4; 301




[Tpunoxenue 7 — [Ipumep opopmiieHns cnenuduranuv o00Opya0BaHHS U MATEPUATIOB

23

Tun, Mapka, Kon oBopy En
Moaw- HavMeHOBaHVIE U TEXHHECKaS obosHaqeHve ~NIOBaHIS, 38800 | e | KOWH| Macca n
priveYaHre
Uy XapaKTepucTuka JOKYMEHTa, m3germs | wsroToBUTENb peH/s YECTBO €OVHULb
OrpocHOro Jmcta | viarepurana
1 2 3 4 5 6 7 8 9
AxtveHoe o0bopyaosaHue yara N
1 Komwvytarop Catalyst 3512 WS-C3512-XL-EN Cisco Systems| ur, | 1
2 |WB1 Smart -UPS 700 2U SU 700 RMI 2U APC LLIT 1
220100 /440 /07- Cn
ObpasoBaternbHoe yqpexaeH/e
plkavil Lor [N z
TNokarbHas: Croqyl Ther { Thcros
BbMUCIATENBHAsA CETb Pl 1 1
Pa3pab |/iBarHos CrieLwmidvikaumst 0oopy- oy Bro
H ormp |/| o HOB' [J0BaHUA N MarteprarioB VITY-YI
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[Tpunoxenue 8 — [Ipumep opopmileHHS] CXEMBbI OPTAHU3ALIUH CBSI3U
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[Tpunoxenue 9 — [Ipumep opopmileHHs CXEMbI MPOKJIAJIKN KaOEIbHBIX TPACC
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[Tpunoxenune 10 — Ykiaaka TucTOB CXEM B MOSACHUTEIBHOU 3AIKUCKE

Bce cxembl, CONpOBOXKIAONMINE TAHHBIA POEKT, JOJIAKHBI OBITH
pa3MelleHbl B MOSICHUTEIBHOM 3allHCKe, T.€. COpPOIIIOPOBaHbI BMECTE C
TEKCTOBOM YacCTbIO.

CxeMa MOXKET OBbITh BBIYEPUEHA OT PYKU MJIM U3TOTOBJIEHA C TTOMO-
b0 KOMITBIOTEPHON TEXHUKH.

[ToapoOHBIN pernamMeHT rpa@uyecKux mapameTpoB CXeM MpH-
BeneH B ctangapre ['OCT 2.708-81 ECK]I. IIpaktuueckue oOGpa3ibl
ATOr0 perjaMeHTa MOXHO BUJIEThH B JIIOOON «CpPEIHECTATUCTHUUECKOIN Tie-
YaTHOM KHUTE: MapajuieJbHble JUHUM (KOTOPBIX JIydllle u30eraTh, yauie
UCIIONB3YSl TpaUUECKHe CBEPTKU BJICKTPUUECKUX LIETe) — He Omrke 3
MM, Kerjiib pu@Ta B TEKCTOBBIX BCTAaBKaX — HE MEHEE 8 MT, pa3Mep cXe-
MAaTUYECKOr0 M300paKEHUSI TEXHUUECKUX YCTPOMCTB COIJIACyeTCs C pas-
MEPOM HaAMUCEN UX UMEHOBAHUS U T.JI.

[IpOEKTUPOBIIMK AOJIKEH OOECIEUYUTh JIETKYI0) YUTAaeMOCTb
CXEMBbI, KOTOpasi 3aBUCUT MPEXKAE BCETO OT IUIOTHOCTH 3aIIOJHEHUS II0-
maau Jucta rpaduuecKUMu dJIeMeHTaMu (JIMHUSMHU, TEKCTOM 00O3Haue-
HUM, IPUMEYaHUA U MPOY.) U MUHUMAJILHOTO KErJisi B TEKCTOBBIX BCTaB-
Kax.

Kak mpaBuiio, oka3pIBae€TCs, YTO KaKas-TO CXE€Ma HE pa3MeIlaeTcs
Ha jucte ¢opmara A4. Beibop dopmarta — €510 TPOSKTUPOBIIMKA. 3HA-
YUT, JIOJDKEH OBITh MCIIOJB30BaH JIUCT OOJBIIETr0 CTaHAApTHOTO gopmaTa
WIM CXEMa BBINIOJIHEHA HAa HECKOJIBKUX JUCTaxX A4 ¢ €IMHONH OCHOBHOH
HAJIMChIO, C YKa3aHUEM YHCJIa JIMCTOB M HyMepaluen Kaxaoro JIMCTa, C
COOJIIOICHUEM «IIpaBWJI TIEpeXoa» C JIMCTa Ha JIMCT, OTOBOPEHHBIX B
crangapre ['OCT 2.708-81 ECK/I.

Ha pucynke 1 nokazaHo, Kak AOJKEH ObITh CBEPHYT JUCT opmarta
A3 nepen pasmenienuem ero B I13. ['maBHoe TpeOoBaHue: OCHOBHAs Hal-
NUCh JIOJDKHA ObITh BUAHA O€3 pa3BopayuMBaHus JucTa. s 3TOro jauct
CKJIQJIBIBAIOT «TapMOIIKOM» (pUCYHOK 1-2).
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Kopemoxk

TOAMHBKY OcHOBHAasA

HaJAIUCh

€]
N/

|ég 210 %|

B CJIOKCHHOM
BUJIC

Pucynok 1 — Yknaaka nucra popmara A3 B MOSACHUTEIBHOM 3aITUCKE
dopmara A4

Bpsin 11 B TaHHOM IIPOEKTE MOHAA00STCA JUCTHI (popmata A2,
HO TEM HE MEHEe YKJIAJIKa TAKOT'o JINCTA [T0Ka3aHa Ha pUCYHKE 2.

g 0
Jnuuda neperuda
Ilogpesxka B CJIOJKEeHHOM
Rl}ﬂ MEHJTHCTA COCTOAHHH II eP erIl 6
/ 0T cedda

Kopemrox
TLOIIIITBETL

Kopemok
TOJIIITHE KN

B CIIOK €HHOM
BH e

|6297 MM

OcHOBHAA
HaJIOICh

Pucynok 2 — Yknaaka nucra popmara A2 B MOSACHUTEIBHOM 3amuc-
ke popmara A4: a—mar 1; 6 — war 2




