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IosicHuTeNLHAA 3aNMNCKA

Brimonuenue kypcoBoro npoekra 1o /IM 01. « Vuacmue 6 npoexmupoeanuu cemesoii
ungpacmpykmypoly, TpeAyCMOTpeHO yueOHbIM TiaHoM crnernuanbHocth  09.02.06
"CeTeBo€ U CUCTEMHOE aIMUHUCTPUPOBAHUE" U SIBIISICTCS 3aBEPIIAIOIINM HTANlOM B OLICHKE
pe3ynbTaToB 00yueHus 1o ocBoenuto [IM 01.

JlaHHBINA MOJYJIb H3y4aeTCs Ha BTOPOM U TPEThEM Kypce CTyIeHTaMHU OYHON (HhOPMEI
oOyJeHus.

N3yaus [IM 01. «Yuacmue 6 npoekmuposanuu cemesol uH@ppacmpykmypoly.

CTYACHTBI JOJIDKHBI:

ymemb:

- IHIPOCKTHUPOBATH BBIYHUCINUTCIIbBHYIO KOMIIBIOTCPHYIO CCTh 000 KOH(bI/Ipra]_II/II/I;

- YCTaHaBJIMBATb CCTh,

- IIOAACPIKUBATDH pa60Ty JIOKaJbHOM CETH Ha allllapaTHOM H IIPpOrpaMMHOM YPOBHAIX.
- OHIpeaciisiTb U YCTPAHATH HCUCIIPABHOCTH B CCTAX.

- YCTaHaBJIMBATh U KOH(QUTYPUPOBATH CETEBBIE OMEPAIIMOHHBIE CUCTEMBI,

- OCYHICCTBJIATDH COIIPOBOXIACHUC U AAMUHHUCTPUPOBAHNC KOMIIBIOTCPHBIX CeTel.

[Tpu wzyuennn [IM 01. « Vuacmue 6 npoexmuposanuu cemesou unppacmpyxmypoi»
0COOEHHO, Ha CTaJNH KypCOBOTO MMPOCKTUPOBAHKS HEOOXOIMMBI 3HAHUS CIIEAYIOIINX
M/IK:

- «KoMmnbrotepHbie ceTn»;

- «Opranu3zanys, TPUHIUIB TOCTPOCHUS U (PYHKITMOHUPOBAHMS KOMITBIOTEPHBIX
ceTeny,

- «MoHTax, HaMaIKa, SKCIUTyaTaIus U 00CTy>KUBaHHUE JIOKAJTbHBIX KOMITBIOTEPHBIX
CeTEMN»

OcHogHble 3a0auu u yeau Kypcogozo npOeKmupo8anu:
- mpuoOpeTeHne HaBBIKOB U OCBOCHHE METOJIOB TEXHUUECKOTO PacyETa v MPOCKTH -
pOBaHUS;
- 3aKperieHue U 0oJiee rIy0OKOe YCBOCHUE TEOPETUUECKUX 3HAHU;

- pa3BUTHE CaMOCTOSATEIBHOCTH MPHU BBIOOpE METO/1a pacy€éTa U TBOPUECKOM NHU-

MUATUBLI IPU PCIICHNH KOHKPCTHBIX 3a/1av,

- IOAr0TOBKA K BBIIIOJHCHHUIO AUIIJIOMHOI'O ITPOCKTA.



Kypcosoit mpoekt mo [IIM 01. «Yuacmue 6 npoexmuposanuu cemegou
ungpacmpykmypul» CIOCOOCTBYET 3aKPEIUICHUIO U YTIyOJNEeHHIO 3HAHUW MO OCHOBHBIM
paszzienaM HM3y4aemMoro MoJyJid. BBIMOnHSAS KypcOoBOW MPOEKT, CTYACHT MpuoOperaer
HaBBIKM TI0O BBIOOPY W OOOCHOBAaHHWIO BBIOOpa OOOPYIOBaHUS TMPOEKTUPYEMOW CETH
(MoepHU3UPYEMOI1), €€ MPOrPaMMHOTO OOECIICUCHUS; MOTy4YaeT HEeOOXOUMbIE CBEJCHUS
O MOCJIEeI0BATEILHOCTH MMPOSKTUPOBAHUSI.

B pe3ynbTaTe BBINOJHEHUS KYPCOBOTO MPOEKTA CTYACHT JOJIKEH:

3Hamb:

- OCHOBHBIE MIPUHIIUIIBI CO3/IaHUS TPOEKTA CETH;

- Ha3HaA4eHHE pa3padaThIBAEMOro MPOEKTA;

- MECTO pa3pabaTbiBaeMOil (MOEPHU3UPYEMOIT) CETH B CTPYKTYpE KOPIIOPATUBHOM

CeTH,
ymemo:

- pa3pabaThIBaTh MPOEKT JIOKATHLHOM CETH;

- yMETh BBIOMpaTh OO0OpPYIOBaHHME W MPOTrpaMMHOE OOECICUCHHUE IS PEIICHUS
KOHKPETHBIX 3aJad B COOTBETCTBMHM C 3aJlaHUEM Ha KYpPCOBOH IPOECKT,

000OCHOBBIBaTh CBOM BBIOOD;

- ONMCHIBATH JTAlbl YCTAHOBKHU ITPOEKTUPYEMOM CETH;

- ONIMCBIBATH CPEICTBA AIMUHUCTPUPOBAHHUS, 3aIUTHI © MOHUTOPUHIA CETH;

- OLEHHUBaTh 0COOEHHOCTH, JOCTOMHCTBA U HEIOCTATKH pa3padbaTbIBa€MOro MpoeK-

Ta;
- o(opMIIATH KypCOBOM MPOEKT B COOTBETCTBUM C TPEOOBAHUSIMU, YCTa-
HoBleHHbIMU ['OCT.

Tembl KypcOoBOro mnpoeKkTa JOJKHBI COOTBETCTBOBaTh OO0BEMY U COJEpkKa-HUIO
paboueit mporpammbel. OO0beM U COAEp)KaHUE KYpCOBOTO TMPOEKTa ONPEIEISIIOTCS
VHJVMBUAYAJIBHBIM 33JaHUAEM.

3aKOHYEHHBIN KypCOBOM MPOEKT JOKEH COCTOATh U3 MOSICHUTENIBHON 3alMCKU 00b-
eMoM 25-30 JucToB.

Mareprai NOSICHUTENBHON 3alUCKU JTOJDKEH PACIOJIaraTbCs B CIEAYIOMIEN MMOCIEn0-

BaTCJIbHOCTH:

- TPITy.]'H;HLIfI JINCT,



- COACPIKaHUC I10 pa3JciiaM U 1moJaApa3zicjiaM C YKa3aHUCM JINCTOB;
- BBCICHHC,

- TCOPCTHUYCCKAA 4aCTh,

- IPaKTHYCCKasd 4aCThb,

- TCXHHKaA 6630HaCHOCTI/I;

- CIIMCOK HCIIOJIb3YCMbIX UCTOYHUKOB,

- THPUIIOKCHUA.

l. OcHoOBHAaA 4acTh

1.1 Meroau4eckne OCHOBBI OPraHHU3AUH KYPCOBOT0 MPOEKTUPOBAHUS

PaGora HaJl KYPCOBBIM IIPOCKTOM BKJIFOHACT B celst pan 3TanoB.

- BBIOOD M 3aKpeIIeHHE 00BEKTa KYPCOBOTO MPOEKTUPOBAHUS;

- BBIOOp M 3aKpeIICHUE TEMbI KypCOBOTO IIPOEKTa;

- cOop MaTepuaiia uisi IPOEKTUPOBAHUS;

- pa3paboTka U yTBEp)KJICHUE 3a/IaHUsI HA KypPCOBOM MPOEKT;

- pa3paboTKa MPOEKTa JIOKATbHON BEIYUCIUTEIHHON CETH;

- HamucaHue U opopMIICHUE TTOSICHUTEIBHON 3aMUCKU U YePTEkKeH, BXOANIUX B
KYpPCOBOM IIPOEKT U IPOBEPKA €0 PYKOBOJAUTEIIEM;

- MPOXOKIAECHUE HOPMOKOHTPOJIS,

- TOATOTOBKA U 3aIlUTa KypCOBOIO MPOEKTA.

Oo0bekmom KypcOBOTO MNPOCKTUPOBAHUA SIBJISIETCA 3[aHUE (3Tax 34aHUs) TOrO
noApa3eeHus WIK 11eXa, IIe€ CTYACHT MPOXOJIUT MPAKTUKY MO ClielHaibHO-CTH. TeMoit
npoekra sBusiercss JlokanbHas Beruucnurenshas Cers — JIBC  (yka3biBaercs
HaUMEHOBAHUHU 3aJlaHus). ECu 1J1s1 MpOEKTUPOBAaHMS CETU BBIOPAH OJIUH 3TaXK, TO HE00XO-
JTUMO YKa3aTh HOMEP ITOTO dTaxKa.

Bo BpeMst mpoXoxkaeHHUS IPAKTUKHA CTYACHTaM BbIIAETCS 3aaHue - cOOpaTh MaTepHal
JUTSI IPOEKTUPOBAHUS, & UMEHHO:
- U3Y4YHUTh TPEOOBAHUS K MPOCKTUPYEMOM CETH U 1IEJIM CO3/IaHUS CETH, YUUTHIBAS OCO-
OCHHOCTHU MPEANPUATHS UM TOAPA3/ICTICHUS;

- IOATOTOBUTD IIJIaH IMMOMCHICHH:A, I'AC IPEAIIOIAracTCa pa3BCpHYTh CCTh. Ha I1J1aHE,



)KeIaTeJIbHO, YKa3aTh CICAYIONIYI0 HHPOPMAIIHIO: pa3Mepbl KOMHAT U KOPUIOPOB;
pacmoioKeHUE pabounX CTaHITUH.
3amaHne Ha KypcOBOE MTPOSKTUPOBAHKE COCTABIISICTCS TPETojaBaTeeM

U (pUKCUpyeTcs CTYACHTOM B POpMy, MPUBEIEHHYIO B MPUJIOKEHUHU A. 3a/1aHKe

MMOAIMCBIBACTCA PYKOBOJAUTCIICM KYPCOBOI'O ITPOCKTUPOBAHUA.

Tema mo xypcoBomy mpoektry [IM 01. «Yuacmue 6 npoexmuposanuu cemegotl
ungpacmpykmypol» BKIOYAET CIECIYIOUIUE UCXOIHbIE JaHHBIE:

- IUTaH U pa3Mepsl oMenieHnil mia pasmenenus JIBC;

- YUCJo pabo4YnX CTaHUUK B KaXX/I0M NTOMEIIECHHH;

- PEKOMEH1yeMbIi IPOU3BOAUTENb AKTUBHOTO ceTeBoro obopyaosanus JIBC.
[TpousBoauTenu Juist Kaxa0ro u3 BapuanToB T3 npuseaeHsl B ctondnax Ne 2 u Ne4 tad-

Jue 1.

Tabnuna 1 — PexomeHayeMbIii IpOM3BOAUTENH aKTUBHOTO 00OPYI0OBaHUS 10 BapUaHTaM

Pexomennye-
Homep MBII IPOU3BO- Homep Pexomennyemsblil mpous-
BapuaHTa JUTCIIb aKTHUB- BapuaHTa BOAUTECIIb aKTUBHOI'O 000-
HOT'0 000pYI0- PyAOBaHUS
BAHUS
1 2 3 4
01 Allied Telecyn 9 3COM
02 DLink 10 DLink
03 3COM 11 TP-Link
04 TP-Link 12 DLink
05 DLink 13 3COM
06 Allied Telecyn 14 Allied Telecyn
07 Cisco Systems 15 TP-Link
08 TP-Link 16 3COM

[IpuBeneHHbIe 0003HAYCHUSI COOTBETCTBYIOT:

— Allied Telecyn - komnanus Allied Telecyn (wwwe.alliedtelecyn.ru) —
Cisco Systems - kommanus Cisco Systems (Www.CiSCO.ru)

— DLink - kommanusa DLink (www.dlink.ru)

- 3COM - kommanusi 3COM (www.3com.ru)

— TP-Link - xommanwmsa TP-Link (www.tp-link.net)



3amaHreM Ha KypCOBOE TPOEKTHpOBaHWE (KypCOBYIO padoTy) sBIsIETCS pa3paboTka
npoekta JIBC, a uMeHHO: BbIOOp THMa U TOMOJIOTMH CETH; BHIOOpP M BHIMIOJIHEHHE pacdéTa

HCO6XO,ZIHMOI‘O KOJIM4YCCTBa 060py,Z[OBaHH}I u Ka6eJIH; BI)I60p 1 000CHOBaHUE COCTaBa I1po-

rpamMMHBbIX cpenicTB JIBC; mpoekTUpOBaHUE AIEKTPUUECKON CTPYKTypHOU cxeMbl JIBC,
IUTaHA PACTIONOKEHHUS 000PYIOBAHUS U TIPOKIIAJKU KaOes.
[TosicHuTenbHAs 3aMKUCcKa KypCOBOIO IMTPOEKTA IOJKHA COAEPKATH!
BBenenue
1 TeopeTuueckas 4acThb
2 [IpakTudeckas 4acTh
2.1 Bp1Oop THIA U TOMIOJIOTUH CETH
2.2 Bp100op 00opyaoBaHUs U TUNA KaOess
2.3 BwiOop nporpaMMHOro 00ecreueHus
2.4 Pa3paboTka IjiaHa pacrojoKeHUs 000pyA0BaHUS U MPOKJIAIKU KaOess
2.5 Pacuér Heo0X0IMMOTr0 KOJIU4YEeCTBA 0O00PYA0BaHUS
2.6 IlnanupoBanue nHOOPMAIIMOHHONW 0€30MaCHOCTH
3 Texnuka 0e30MacCHOCTH
3.1 TpeGoBanus 6€30MaCHOCTH MPHU MPOKIIATKE Kabes U yCTAHOBKU CETH
3.2 Texnuka 6€301aCHOCTH MPHU padoTe
3akiroueHue
Cnucok nucnosib3yemMbiX HCTOYHUKOB
Hpuiaoxenus
BrImmoTHEHHBIN KYpCOBOM TIPOEKT cHaéTcs Ha MPOBEpPKY pykoBoautento 3a 10 e
JI0 YCTaHOBJIEHHOTO cpoka 3amuthl. [lociie mpoBepku mpenogaBaTeib JENAET OJHY M3
ormeTok: «IIpoBepwm» mmm ormeTky «JlopabGotath». JlopaboTka KypcOBOTO MPOEKTa
MIPOU3BOJIUTCSI B COOTBETCTBUU C 3aMEUAHUSIMU PYKOBOJIUTEIIS, MIOCIIC YETO CTYACHT CAAET

KyPCOBOM MPOEKT Ha MOBTOPHYIO IPOBEPKY.

['paduk BeIMOIHEHHS KYpCOBOTO MPOEKTa (pabOThI) MPUBEAEH B MPUIOKeHUH b.
OpuEeHTHUPOBOYHBIC 3aTPATHl BPEMEHH HA PA3IMYHBIX dTanax MPOSKTUPOBAHUS

npUBeIeHbI B Tabnue 2.



Tabmuua 2 OprueHTHPOBOYHBIE 3aTPaThl BDEMEHHU HA Pa3IMYHbIX 3TANax

IMPOCKTUPOBAHUA

HaunmeHoBaHue 3Tana

O0BéM

Tpynoémkocts (4ac).

% KoanuecTBoO JicTOB
BBenenne 5 2 1
1. O6mas yacthb 10 4-5 5
2. CneunajpbHas 4acTh 60 16 24
2.1 Beibop tuna u 10 3 2
TOTOJIOTHH CETU
2.2 Bwibop
000opyZOBaHMS U TUTIA Ka 10 3 4
Oenst
2.3 Bribop
MIPOTPaMMHOTO 10 2 3
oOecrneueHus
2.4 PazpaboTka miana
PacIoJIOKEHHUS 10 2 5
000pyIOBaHUS U
MPOKJIAKH Kalest
2.5 Pacuér
HEe00XO0aUMOTO 15 3 4
KOJIMYECTBA
000pyTOBaHUS
2.6 IInmannpoBaHwue
WH(POPMAITMOHHOM 5 3 2
06e30macHOCTH
3 Texnuka 5 2.3 1
0e30macHOCTH
3aKIr4YeHne 1
I'padguueckas yactb 10 2
Odopmiaenue
NMOSICHUTETbHOM 10 25-30 7

AU CKH




1.2 MeToanyeckue yKa3aHUs K COCTABJICHHIO MOSICHUTEJIbHOM 3aIUCKH
BBenenue
BBenenue aBisieTcs BCTYNUTEIBHOM YaCThIO K KYpCOBOMY MPOEKTY (padote). B Hem
HEO0OXOIMMO KpaTKO chOopMyIUPOBATH IeNIb U 3aJa4l KYpCOBOI'O IIPOCKTUPOBaHUs (Kypco-
BOM pabOThI), PACKPBITh AKTyaIbHOCTh TEMBI ITPOCKTA, ONMPEICIUTh OOBEKT U IPEAMET pa3-
paboTKH, 00JIACTh TEOPETUUECKUX U MPAKTUUECKUX UCCIEAOBAaHUM, a TaKKe 00JacTu Mpu-
MEHEHHUS pa3pabaTbIBaEMOM CETH.

HpI/I pa3pa60TKe BBCACHUA PCKOMCHAYCTCA IIOKA3aTh:

— Pa3BHUTHC BBIYKCJIMTCILHOM TEXHUKU U KOMIIBIOTCPHBIX CCTeﬁ;

— 3aJla41 U OCJIk, pCIIacMbIC KOMHLIOTCpHOI;'I CCTBIO,
= POJIb U BOBMOXHOCTH COBPCMCHHOT'O ITPOIrpaMMHOI'O O6€CH€‘-I€HI/I}I;

— 3HAYUMOCTDB HUCIIOJIb30BaHUA KOMIIBIOTCPHBIX ceTel B OHpGIICHéHHOfI HpGIIMGT-HOﬁ

o0acTu;
— 3HAYMMOCTh M aKTyaJIbHOCTh IMOATOTOBKH CIICIIUAIIMCTOB B 00JIACTH pa3pabOTKU M
9KCIUTyaTal[ii KOMITBIOTEPHBIX CETEH;

— BO3MOXHOCTH U BaA)KHOCTb MOACPHU3AIINHN KOMIIBIOTCPHBIX CCTCI\;I;

— HEO0OXOJUMOCTh B pa3pabOTKe Ha COBPEMEHHOM HTale TEXHUYECKOW JOKyMEHTa-
1M U PEKOMEHIAIUK 10 0OCITYKUBAHUIO, MOJICPHU3AINHI KOMITBIOTEPHBIX CeTeil 1 nHPOP-
MaIlMOHHBIX CUCTEM.

IlepeueHb BOMPOCOB, OCBEIIAEMBIX BO BBEJCHUU, HE PETJIaMEHTHpPYETCS Kak 00si3a-
TEJbHBIA U MOXXET OBITh PACHIMPEH C YYETOM TE€Mbl KypCOBOTO MPOEKTa (KypcoBOW pabo-

ThI).

1 Teopernueckasi yacTb
1.1 CoryiacHO BBIIAHHOMY 32/IaHUIO
1.2 O6ocHoBaHHE HEOOXOAMMOCTH U Le1ecooOpa3HocTH oprann3zanuu JIBC
BrImmonHeHMEe JaHHOTO 3Tama KypCcoOBOTO MPOEKTa HEOOXOJWMO HAa4YMHATH ¢ 0030pa
JUTEPATYphl U TMPOBEJACHUS HCCIEIOBaHUS IO BONPOCAM TEMbl KYpPCOBOTO MPOEKTa

[TpousBoauTCst 0630p CETEBBIX TEXHOJIOTUH, CYIIECTBYIOLIUX Ce-



TEBbIX YCTPOWCTB, MX Kiaccuukaius, Ha3HaYCHHE W OmucaHue paboThl, B TOM YHCIIE
CETEeBOTO MPOrPaMMHOIO OO€CleUeHusi, KOTOpPOE CJEAYeT COIMPOBOXKIATh CXEMaMH,
auarpamMmami, TaOiaumamMu. A Takke TPHUBECTH OOOCHOBAaHHUE HEOOXOJUMOCTH U
EJIECO00PAa3HOCTH CO3JaHMsI JIOKAJbHOW BBIYMCIUTENBHON CETH B OpraHU3aluu, s
KOTOpO# pa3pabaTbiBaeTCs MPOEKT CETH.

B OCHOBHOI 4acTH MOSICHUTEIBHOM 3alIMCKU MOXET COAEPKAThCA OJUH TEOPETUYE-
CKHW pa3lie] U HECKOJBKO PA3IENIOB, COAEPKAIIMX METOIOJOTHI0 MPOCKTUPOBAHUS KOM-
NBIOTEPHBIX ceTei. [loapasaensl MOTYT cO3/1aBaThCs CTYIEHTOM 110 HEOOXOAMMOCTH, C y4e-

TOM 00BbeMa pacCMaTpuBaCMbIX BOIIPOCOB.

2 IIpakTn4yeckasi 4acThb
2.1 BbiOop THNA U TONOJIOTHH CETH
Ha ocHoBaHMM BBIIAHHOTO 3a/1aHUs HEOOXOAMMO OOOCHOBATh BHIOOP THIIA CETH, HC-
MOJIB3YEMYIO CETEBYIO apXUTEKTYPY, a TAKKE TOMOJIOTHIO IpoekTupyemon cetu. [Ipu mpo-
EKTUPOBAaHUU JIOKAJIbHBIX ceTell Ha ocHOBe TexHonoruu Ethernet ciegyer yunTeiBaTh orpa-
HUYEHMS, YKa3aHHBIE B CTaHAAPTaX.

Cpenr OCHOBHBIX OTPaHWYEHUN MOYKHO BBIIEIUTD CIEAYIONIUE:

— o011ee YHCIIO CTAHIUH B CETH;

— 00I1Iee YMCIIO CTAHIIUN B CETMEHTE;

— MAaKCHUMAJIbBHOC PACCTOAHNUC MCKIY Y3J1aMH CCTH,
— MaKCuMaJIbHaiA AJIMHA CCIMCHTA, —
MaKCHUMaJIbHOC YN CJI0 HOBTOpHTeHeﬁ.

B o6mem cnyuae, mpu OTKJIOHEHHHM OT TEPEYHMCIICHHBIX OTPAHUYCHUN CETh MOXKET
oKazaThCs He paborocrnocoOoHou. [Ipu HEOOXOIUMOCTH TTOCTPOCHUSI CETH C OTKJIOHEHUSIMU
OT PEKOMEHJIAIMK CTaHJAPTOB CIIEYET, COTJIACHO METOIMKHU, OCYIIECTBUTh PACUEThI Clie-
JYFOIINX BEJIIMYUH:

— BpeMs 1BoiHOTO 00opoTa curHana B cetu (Path Delay Value, PDV), koTopoe nomx-

HO COCTaBJIATh He OoJiee 575 OutoBbIx HHTEPBAIOB (bit);

— COKpallleHre MexkaapoBoro unreppania (Path Variability Value, PW), kotopoe

JIOJKHO COCTaBIIAThH He Oosiee 49 OUTOBBIX HHTEPBAJIOB.



OTKIIOHEHHE OT PEKOMEHJAIMK CTaHIapTOB B OYyIylIeM MOXKET MPHUBECTH K
YCIIOKHEHUIO MpoIiecca nepexo/ia K 00J1ee COBPEMEHHBIM TEXHOJIOTUSIM.

Cpenu MeToJI0B, UCIIOJIB3YEMBIX MPU MPOEKTUPOBAHUU CETEH, HanboJiee NU3BECTHBIM
ABJISIETCA JIOTMYECKasl CTPyKTypu3zauusi ceTu. CTpPYKTypH3alHsl CETeW UCIOIb3yeTcs IJIs
TOTO, YTOOBI YCTPaHUTh BO3MO>KHBIE OTpaHUYCHHMS, BO3HUKAIOUIUE MPHU CO3JaHUM Oojiee
WIM MEHEee KPYIHBIX CeTeH M, ClIeAO0BaTeNbHO, CAeNaTh CeTh paboTrocmocoOHo. [nsa ycT-
paHEHMS TaKUX OTPAaHUYEHUH, KaK JUIMHA CBA3€U MEXKY y3JaMHU, KOJIMYECTBO Y3JIOB B CETH,
WHTEHCUBHOCTH TpaduKa, MOPOKIAEMOT0 y3JaMu U He00X0A1uMa, B OCHOBHOM, JIOTHYECKasl
cTpykTypuszanus. Jloruueckas CTpyKTypu3alus 3aKI04aeTcsl B TOM, YTO MCIOIB3YIOT Ta-
KO€ CTpPYKTypooOpasyroiee o0OpyJ0oBaHHE, KaK: MOCT, KOMMYTAaTOp, MapHIpyTH3aTOp U
i3, st CTpyKTypu3aiuu Ha JOTHYECKOM YPOBHE MPUMEHSIIOT pa30rMeHre Ha BUPTYaslb-
HBIE JIOKAJIbHBIE CETH.

J1J1st HayaJIbHOM OIEHKH pabOTOCIIOCOOHOCTH CETU MOYKHO OPUEHTHUPOBATHLCS Ha Tpa-
BUJIO "4-Xx XaboB", KOTOpOE OPHUEHTHPOBAHO HA CPENy MepeJayr JaHHBIX HA OCHOBE BUTOM
mapel ¥ BOJOKOHHO-onTHueckoro kaoens (10Base-T, 10Base-F u np.). JlanHoe mpaBuiio
O3HAYaeT, YTO HE JIOJDKHO ObITh OoJiee 4-X KOHIICHTPATOPOB MEXIY JIOOBIMH JBYMSI CTaH-
nusMu cetu. J[Jis ykazaHHBIX Cpel Mepelayd JaHHBIX 00pa3yroTcs uepapxuueckue ApeBo-
BUJTHBIE CTPYKTYPbI 0€3 ETICBUAHBIX COCTUHEHU.

BeiOpannas tomonorus JIBC nmomxHa oOecriedrBaTh MPUMEPHO OJMHAKOBBIC BO3-
MOXHOCTH JOCTYIIa K pecypcam cepBepa aJist Bcex aboneHTon JIBC.

Ha ocHOBaHuu BHIOpaHHOM CETEBOI TEXHOJIOTUH, THUIA U TOTIOJIOTUU CETU U 3aJIaHusl,
HE0OX0MMO pa3paboTaTh CTPYKTYpHYIO 3ekTpudeckyto cxemy JIBC. Ocobennoctu pas-
pabOTKM TaHHOW CXEMbI TaK)Ke€ HEOOXOAMMO TMOSICHUTH B TOM ITYHKTE.

Ha cxeme nomKHBI OBITH TIPEACTABIICHBI:
— u300pakeHusl y3JI0B ceTH (KJIMEHTOB U CEpBEpA);
— u300pakeHHue pa3MeriaeMoro ceTeBoro ooopyaoBanus npoektupyemoit JIBC;

- I/I306pa)KeHI/Ie cBsi3eil 1 0003HAUYCHHE UX COCANMHHUTCIbHBIMU JIMHUAMU B IIPOCKTHU -

pyemoii JIBC.

CTpyKTYpHYIO 3JEKTPUUECKYIO CXEMY CETH He0OXOAMMO MPUBECTU B IpaPUUeCcKoit

yactu, 1uct KIT 00.00.000 31.



[Ipumep pa3paboTaHHON FAEKTPUUECKON CTPYKTYPHON CXEMBI CETH IPUBEIEH B

Ipunoxenuu B.

2.2 BpiOop 06opynoBaHus U THIIA KabeJisi
Ha ocHoBanuu pa3paboTaHHON CTPYKTYPHOM CXEMBbI M BHIOPAHHOM CETEBOM TEXHOJIO-
UM HEeoOXOaUMO BBIOpaTh ceTeBOE€ OOOpYIOBaHWME U THUM Kabens i MPOCKTUPOBAHUS
TUTaHA PACTIONOKEHHUS 000PYIOBAHMS U TIPOKIIAJAKU KaOes.
Jl1is BBIOpaHHOTO 00OpYIOBaHUSI HEOOXOIUMO MPUBECTU OCHOBHBIE €r0 XapaKTepHu-
CTHKH, KOTOpble He00X0auM0o 0popMuUTh B BUJIe Tabmuipbl. [Ipumep onucanus odopynoBa-

HUS pUBEAEH B Tabuie 3:

Ta6auna 3- OCHOBHBIE XapaKTEPUCTUKU CETEBOTO 000PYI0BaHUS

XapakTepucTuka 3HayeHue

HaGop nHpOpMaIMOHHBIX PO3ETOK M PO3ETOK MUTAHUSA Ha KKIOM paboyeM MecTte
noss3oBarens JIBC Heo6xoauMo BbIOMpaTh OAMHAKOBBIMU. YHHU(HUKAILUSA KOJIWYECTBA UH-
dbopmanoHHbIX THE3N (yanie Bcero RJ45) u po3eTok muTaHusi Ha KaXaI0M pabodyeM MecTe
JiesiaeT KabenbHYyI0 CUCTEMY YHUBEPCAIbHON. DTO MO3BOJUT B OyAyIIEM ONEPaTUBHO IMOJ-
CTpamBaTh aHHYI KOMITBIOTEPHYIO CETh MPH KaKIOM HM3MEHEHUHU CTPYKTYpPhl OpraHu3a-
1107078

B nacTosmiee Bpemsi, mogaBisironiee OOJBITMHCTBO JTOKAIBHBIX BBIYUCIUTENBHBIX CE-
Tel B KaueCTBE CPe/Ibl epeiayil JaHHbBIX UCIIONIb3YIOT BUTYIO Napy. Takue ceTu Jemiennie u

npoie B 00CTyKUBaHUU.
Yamie Bcero Ha pabodeM MeCTe JIOKaIbHOW BHIYUCIUTEIILHON CETH PUCYTCTBYET:
— uHdopmarmonHoe rHe310 RG-45, nnsa noaxmouenus k JIBC;
— OJIHA PO3ETKa OBITOBOTO AJICKTPOMUTAHUS;

— JABC PO3CTKHU IJICKTPOIHUTAHUA JJIA KOMIIbIOTCPOB.



2.3 Bb16op nporpaMMHoOro odecrneyeHus
Ha ocHoBanuu pa3paO0OTaHHOW CTPYKTYPHOM 3JIEKTPUUECKON CXEMbl CETH HEOOXO0I1-
MO 000CHOBATh BHIOOP MPOTPAMMHOI0 O0ecriedeHus Jjisi pabounx CTaHIMI U cepBepa, €Ciu
OH MMeeTCs. 31eCh HEOOXO0IMMO ONMCAaTh OCHOBHBIE XapaKTEPUCTUKHN BHIOPAHHBIX OTEpaIli-

OHHBIX CUCTCM.

2.4 Pa3pa6oTka njaHa pacnoJioKeHusi 000pyA0BaHNs U MPOKJIAAKH Kadeist
Ha ocHOBaHMM BHIOpAaHHOTO THIIA M TOTIOJIOTHH CETH, a TAK)KE BHIOPAHHOTO CETEBOTO
o0opyloBaHUs U TUMA Kabesss He0OX0aUMO pa3padboTaTh IJIaH PACIIOJIOKEHUs 000pya0Ba-
HUS U npoxianku kabemns. [Ipu pa3paboTke miaHa 000CHOBATH PACIIONIOKEHUE KOMMYTATO-
POB U cepBepa, MPOKIAAKY Kabellb — KaHAJIOB U Mepexobl 1o dTaxaM. [lnanbl npokiaaku
KaOeNbHBIX TPACC BBIMOJHSIIOTCS HAa OCHOBE CTPOMTEIBHBIX IUJIAHOB dTa)ked 3manuii. Ha
ATUX IJIaHAX JIOJDKHBI OBITh YKA3aHBbI:

— MIOMEIIICHHS, B KOTOPBIX IIPOCKTUPYETCS PACIIONOKECHHE Y3JIOB aKTUBHOTO 000pY/10-
BaHus JIBC;

— Tpacchl NPOXOKIAEHUSI COCIMHUTEIbHBIX JTUHUN Mexay y3inamu JIBC u aboneHTamu;
— TOYKH MEePexX0/ia MEXKY 3AaHUSIMU/3TaKaMu, UCIOJb3YEMBbIE JIs1 TPOKIAIKH KaOes.

[Tpu npoexkTpoBaHnU KaOETbHBIX TPACC CIEAYET CYUTATh, YTO:

— Ka0emu CBS3M MPOKJIAAbIBAIOTCS (TJIABHBIM 00pa30M) BJI0JIb KOPUIOPHBIX CTEH Ha

BBICOTE HE MeHee 2,4M;

— mepexobl Kabenel ¢ 3Taka Ha 3TaX MPOU3BOJATCA Yepe3 KadenbHbIe TYHHENH, MO0~

Ka3aHHBIC Ha IJIAHE DTaXEH;

— nepexobl kabenen yepe3 MeKKOMHATHBIE MepeOOPKH JOMYCKAIOTCA KaK UCKITIoue-

HUE, HEC OaJICC, YEM U3 IIaHHOI\/'I KOMHATEI B OJIJHY COCCIHIOIO;

— IPOKJIaJIKa Kabesel U3 Kopuaopa B KOMHATY, KaK IIPABHIIO, HE CBA3BIBAETCSA C ABEP-

HBIM ITPOEMOM.

Ha niane Heo0X01uMo yKa3aTh CIEAYIOLIYIO
uH(pOpMaIUIO: — pa3Mepbl KOMHAT, KOPUAOPOB; —
MEX3TaXKHbIE IIAXThI (CTOSKH) CUIIOBBIE U C1a00TOYHBIE; —

IIHUTHI IIMTAHUA,



— KoMMyHUKaloHHbIe y3ibl JIBC u Tenedonnn (ux HacTosIee WK MpearnoiaraeMoe

pacrnoJioKeHue);
— pAacMoJoXKeHHEe paboynX CTAHIIMIM;

[Inan PaCIIOJIOKCHUA O60py,Z[OBaHI/I$I N IIPOKIAAKH KaOes HGO6XOI[I/IMO IIPUBCCTHU B

rpaduueckoit yactu, muct KI1 00.00.000 AC.

2.5 Pacyer He00X0AMMOI0 KOJIHYECTBA 000PYA0BAHUSA

Jlnaa xabenst 3aBUCHT OT KOJWYECTBA W MECTOPACIOJOXKECHHS PabOovMX CTaHIIAM,
cepBepa U MPOUYero CeTeBOro 000pyI0BaHMs, TaK KaK OT KaXKJIOI0 CETEBOr0 YCTPOMCTBA /10
KOMMYTaTOpa MPOKJIA/IbIBACTCS OTACIbHBIN KaOeb.

[Ipu pacuere MIMHBI TOPU3OHTAIHLHOTO KaOEJNsl YUUTHIBAIOTCS CIEAYIOIINE OYEeBUJ-
HbIE MoJiokeHus. Kaxk/ias TeJIeKOMMYHUKAIIMOHHAs! PO3E€TKa CBA3BIBACTCSI ¢ KOMMYTAIIMOH-
HBIM 000pYZOBaHUEM B KPOCCOBOM 3Ta)ka OHUM KabeneM. B cOOTBETCTBUM CO CTaHIapTOM
ISO/IEC 11801 pnuua xabenel rOpU30HTAIBLHON MOJICUCTEMBI HE JIOJDKHA MpeBbIaTh 90
M. Kabenu nmpoknaapiBatoTcsl Mo KabeabHbIM KaHaaMm. [I[puHrMaoTCs BO BHUMAHUE TaKXe
CITyCKH, IMOJTbEMBI U TOBOPOTHI ITUX KAHAJIOB.

CymiecTByeT Ba METOJla BBIYHMCIICHUS KOJMYECTBA KabOelns JUisi TOPU30HTAIBHOU

IHOACHCTCMBI.

— METOJI CYMMMPOBAHUS;
— SMIIMPUYECKUAN METOJ.

MeTton cyMMHUpOBaHUA 3aKJIIOYAETCS B MOJCUETE AJIMHBI TPACChl KaKA0TO TOPU30H-
TaJILHOTO Kaless ¢ MOCIEAYIOIINM CIIOKEHUEM ATuX JMH. K mojiydeHHOMY pe3ynbTaTy
J00aBJIsgeTCS TEXHOJIOTMUECKHI 3anac BearnaruHon 10 13%, a Takike 3arac Jis BBITTOJHEHUS
pa3AeiIKu B pO3€TKaX W Ha KPOCCOBBIX MaHENsIX. JJOCTOMHCTBOM paccMaTprUBaeMOro MeTojaa
ABJISIETCA BBICOKAs TOYHOCTh. OHAKO MPU OTCYTCTBHM CPEACTB aBTOMATH3AIMU U MPOECK-
THPOBAHUHM KOMIIBIOTEPHBIX CETEH ¢ OOJBITUM KOJUYSCTBOM IOPTOB TAKOM IOJIXO OKA3bI-
BACTCSl YPE3MEPHO TPYJOEMKHM, YTO MPAKTUUYECKU UCKIIFOYAET, B YACTHOCTH, MIPOCUET He-
CKOJIbKMX BAapHUAHTOB OpraHm3anuu kabelbHOU cucTeMbl. OH MOXET ObITh PEKOMEHI0BAH
JIJISL MCTIOJIb30BaHUs TOJIBKO B Clydae MPOSKTUPOBAHUS CETeH ¢ HEOOJBIITUM KOJUYECTBOM

KOMIIBIOTEPOB.



OO0muit pacyet kabest METOAOM CyMMHPOBAHHS BBIYUCIIAETCS IO (popmyrie
n

LO6H_I:ZI*KS
1

1)

I7Ie N — KOJIMYECTBO KOMITBIOTEPOB;
| — mmuHHA cermenTa Kabens;

KSs - koaddunrenT rexnonorudeckoro 3amaca — 1,3 (13%), KOTopblif yUUTBHIBAET OCO-
OCHHOCTH TIPOKJIATKK KaOelis, BCEX CITyCKH, TTOILEMBI, TOBOPOTHI, MEKAITAKHBIC CKBO3HBIC
npoeMbI (TIPU WX HAJTMYHUN) ¥ TaK)Ke 3aI1ac JJIs1 BEITIOTHEHHSI Pa3IesIKi KaOers.

JlnuaHa Kabensi, He0OXO0AMMOro /IS KaXI0ro TTOMEIIEHUs, paBHA CyMME JUIMHH CeT-
MEHTOB BCEX y3JI0B 3TOT'O MIOMEIICHUS, YMHOKCHHOTO Ha KOA(PGHUITUCHT TEXHOJIOTHIECKOTO
3amnaca, HalpuMep, €CJIu B MOMEIIEHUU PaclojiaraloTcs TPU y3ja CETH, TO pacyeT Kadess

MIPOU3BOIUTCS CIEIYIOIIUM 00pa3om

Li=(15+2+23)*1,3=1,95m

Takum 00pa3zoM, MPOU3BOAUTCS PACUET KOJIMUECTBA KaOes /Il BCEX OCTaIbHBIX MO-
MEILEHUI.

Pacuétr Heo0X0AMMOT0 KOJMYECTBA KaOessi MOKHO MPUBECTH B TabmuIie 4:

Taoauuma 4 — Pacuét HeoOXO0AUMOro KOJIMYeCcTBa Ka0es

No
/o MecTononoxeHue Jnvuna xabens, m Htoro

KOMITbIOTEpA

1 | HaumenoBanue xabunera
(Homep staxka) Homep 1K

JlnrHa xabenst, HeoOXOAMMOTO JIJIsl BCEX TIOMEIICHUM, PaCCUUThIBAETCA 10 hopMyIie

Loow =L1+Lo+Ls+...+L, (2)
Hanpumep,

Logu = 165,75 + 292,5 + 165,75 + 292,5 = 916,51

OMIUPUYECKUI METOJ] peau3yeT Ha MPAKTUKE MMOJOKEHUE U3BECTHON LEHTPAIbHOM

HpC,IIGJIBHOfI TECOPEMBI TCOPHUHN BCpOHTHOCTCﬁ H, KaK IIOKa3bIBaCT OIIBIT p8,3pa6OTKI/I, JacT



XOpOIIME Pe3yNbTaThl Uil KaOeIbHBIX CUCTEM C 4yHuciIoM paboumx mect cBbime 30. Ero
CYIIIHOCTH 3aKJIFOYAETCs B MPUMEHEHHH TS TIOACUYEeTa OOMIEH JIITMHBI TOPU30HTAILHOTO Ka-
OeJst, 3aTpauyMBaeMOro Ha peaU3alMi0 KOHKPETHOW CETH, O0OOMICHHOW SMIHPUYECKON
bopMyIIbI.

CoriacHO 5TOMy METONY CpeIHsAA AJIMHHA Kales Lyy NpUHUMAaeTCs paBHOM
(L +L )
max min (3)
Lav = 2 -Kg + X,

rae Lmin 1 Lmax - AJIMHHA KaOeabHOM Tpacchl OT TOYKHM BBOJIa KaOEIBHBIX KaHAJIOB B

KPOCCOBYIO JI0 TEJIEKOMMYHHKAIIMOHHOM PO3E€TKU COOTBETCTBEHHO CaMOro OJIM3KOro U ca-
MOTO JIaJieKoro pabovero MecTa, pacCuhTaHHasl ¢ y4€TOM OCOOCHHOCTEN MPOKIIaIKu Kabe-
JIs, BCEX CITYCKOB, TOJBbEMOB, IOBOPOTOB, MEKITAKHBIX CKBO3HBIX MPOEMOB (IPU UX HAIH-
Yuu) U T.1.;

Ks - k03 durmenT texnomoruveckoro 3amaca — 1,1 (10%);

X = X1 + X2 - 3amac a1 BBIOJHEHUS pasneiku kadens. Co cTopoHsl paboyero
Mmecta (X1) on npunumaercs paBHbIM 30 cM. Co CTOpOHBI KpOCCOBOI - X2 - OH 3aBUCHUT OT
€e pa3MEepoB U YMCIICHHO PABEH PACCTOSHUIO OT TOYKH BXOJIa TOPU3OHTAIBHBIX KaOesei B
MOMEIIEHUE KPOCCOBOM J0 caMOTro JajdbHEr0o KOMMYTAIIHOHHOTO 3JIEMEHTA OMATh JKE C yue-
TOM BCEX CITYCKOB, TTOJTbEMOB U TTOBOPOTOB.

Pacuet xabenp-KaHaga MPOBOAUTCS MO MIEPUMETPY KaXKIOTO TTOMEIIICHHUS, 3aTEM BCE
CYMMUPYETCHI.

Beck nepeuenb HE0OX0IUMOTO 00OPY/IOBAHUSI HEOOXOIUMO MTPOBECTU B TAOJIHUIIE 5

Tadoauna 5 — Crneuudukaiys o00py10BaHUs

No HaumenoBanue Ennnuna
n/n o0opyaoBaHus Tun obopyaoBaHus m3mepenus | Koanuectso




2.6 TIlnanupoBanue HH(POPMANMOHHOM (€30NACHOCTH

Onpenenuts HEOOXOAUMBIE MEPHI 0 3alUTe UHHOPMAIINH, KOTOPbIE MOTYT OBITh
CTPYNIIUPOBAHBI B OpraHU3AIMOHHBIE M TeXHUYecKkue Mephl. ClieyeT OCyIIeCTBUTH pa3-

rpaHUYEHUE JOCTyIa K pecypcam.

[IpenycmoTtpeTh pemieHus: Mo OecrepeOOHHOMY MUTAHUIO, PE3EPBHOMY KOIMHUPOBa-

HHIO 1 aHTI/IBI/IPYCHOﬁ 3alIuTcC.

3 Texnuka 0e30MaCHOCTH
Baxxnoit 3amaueii pa3paboTumka SBISICTCS OOecIedeHHe HOPMATHBHOTO YPOBHS
0€30MacHOCTH MPU MPOCKTUPOBAHUM CETH. DTa 3ajlaua pelraeTcst myTéM npopaboTKu TECHO
CBSI3aHHBIX MEXTy cOOOH BOMPOCOB OE30IMaCHOCTH IPU pabOTe ¢ MHCTPYMEHTOM M Kabe-
JIEM, TIO3TOMY B JJAHHOM pa3Jielie CJIEAYET PACKPHITH CJIECAYIOIIHNE BOIPOCHI:

3.1 TpeOoBanusi 6e30MACHOCTH NMPHU NMPOKJIAJAKe Kaldesisi U YCTAHOBKE CeTH

B sToM mozapaznene HeoOX0IUMO PacCMOTPETh CIICAYIONINE BOTPOCH:
— JINIIA, JIOMyCKAIOIIHeCs K YCTAaHOBKE CETH; — MEPhI O€30TTaCHOCTH

MIpU MIPOKJIATKE KaOes;

— TpeOOBaHUSIM, KOTOPBIM JTOJKEH OTBEYATh FJICKTPOUHCTPYMEHT;

— IpaBuJIa OXPaHbl TPyJa MpU MPOKIAJKE KaOes.

3.2 TpeOoBaHusi K TeXHUKe 0€30MACHOCTH Npu padotre Ha IBM
OcobeHHOCTH, XapakTepa U YCJIOBHUS TpyJa paOOTHHKOB, paboTaromux Ha DBM.

MeponpusiTus Mo CHUKEHUIO ONAcHBIX (PaKTOPOB. DProHOMUYECKHE TpeOOBaHMs K pado-

4eMy MECTY.

3akjaouyeHune

B 3akmodueHnn HEOOXOIUMO CHIeNIaTh BBIBOIBI O IPOJICIaHHONW paboTe, PeKOMEH 1a-
MU TI0 MCIOJIb30BAHUIO METOJUK IMOCTPOCHUS KOMIBIOTEPHBIX CETEH M COBPEMEHHOIO
MpPOrpaMMHOTO oOecredeHus: B MH(OOPMAITMOHHBIX CHCTeMaX. PeKOMEHIyeTCs OCBETUTh
CJIO’)KHOCTH TPOIecca MPOSKTUPOBAHUS.

B pesynbpTaTe mpoBeaeHHOIO aHaIM3a CIEayeT NMPUBECTH OCHOBHBIC BHIOpAHHBIC B
MPOEKTE PELICHUS] U NapaMeTphl, T. €. COCTABUTh KPaTKHUM IIaH CETH, KOTOPBIM OTpakaet
BCE BhIOpaHHBIC KOMIIOHEHTHI U XapaKTEPUCTUKU IITaHUpyeMoi ceTu. Kpatkuii miaH cetu

npejICTaBJIeH B Tabuiie O.



Tabauua 6 — KpaTkuii mian cetu

XapaKTepuCTHKa 3HauyeHHe

Tun cetn

TonoJsiorust

Tun kabens

ITaccuBHOE 000pYI0BaHUE
ApPXUTEKTYpa CETH

Meron nocrymna

AKTHBHOE 000PYIOBaHHE

Tun cepepa

ArnmapaTHoe o0ecrieyeHne ceppepa
JlonosiHUTEIbHOE 000PYIOBAHKE
CereBas onepalmoHHas CUCTEMA
JlokanbHas onepaloHHasi cucTemMa
CeTeBOM IPOTOKOJI

I'padpuyeckas yacrp
['paduueckas yacTh KypcoBOTo npoekTa (paboThl) COCTOUT U3 CIETYIOMINX JIUC-
TOB:
Jluet 1 — CtpykrypHas anekTpuueckas cxema cetu Ha popmate A4 unu dhopmare
A3.
Jluer 2 — Ilnan pacnonoxxeHus: 000pyAoBaHUS U MpokIaaku kabens Ha popmate A3. [Ipu
rpadgudeckoM 0HOPMIICHUH 1O IPUHSATHIM TOMOJIOTHUYECKUM PEIIEHUSM B CETH CIEAYyeT
UCI0JIB30BaTh IporpaMMHbIe MpoayKThl Microsoft Visio, SPlan, 3D Home u um
noA00HbIe, TMOO0 BO3MOKHO MCIO0JIb30BaHKUE IpaprUuecKux n300paxeHnud OTAEIbHBIX YCT-
POMCTB B CETH, KOTOPHIC UCIIOJIH3YIOTCSI B @aHAJIOTUYHBIX MTPOTPAMMHBIX MTPOTYKTaX.

Cxema opraHuzaiyu CBs3ed J0JKHA OBbITh BBIMOJHEHA B COOTBETCTBUU C OCHOBHBIMHU
tpeboBanusimu, npuBeAeHHbIMA B [[OCT 2.701-84 «ECKJI. Cxembl. Buasr u Tumnbt. O0mue
TpeOOBaHUsI K BBITIOTHEHUIO». [Ipumep oopMiieHrs cxeMbl OpraHU3aluK CBsA3EH MPUBEICH
B [Ipwiioxkennu I' TaHHBIX METOUYECKUX PEKOMEHIAIIHSX.

[Tpu odopmiieHnn TIaHa PACTIONOKEHUS 000PYI0BAHUS MOKHO HCIIOIH30BaTh YCIOB-
Hble 0003HaueHust, pekoMeH1oBaHHbIie cTangapToMm ANSI TIA/EIA-606. Poccuiickue cTaH-
naptel, npuHATEIE B 2010 1. — TOCT P 53246-2008 «udopmarmonnsie TexHonoruu. Cuc-

TeMbI KaOeJIbHbIE CTPYKTypupoBaHHbIe. [IpoekTrpoBaHre OCHOBHBIX y3710B cucTeMbl. O6-



e tpedoBanusi» U [OCT P 53245-2008 «udopmanmonnsie TexHoaoruu. CucreMsl Ka-
OeJIbHbIE CTPYKTYpUpOBaHHbIE. MOHTa)X OCHOBHBIX Y3JIOB CHUCTEMBbI. METOIbI HCIIbITA-
Hus». OdopmiieHne pemeHuil Mo pa3MelIeHui0o 000pYIOBaHMSI MOXHO PEKOMEHI0BATh
OCYLIECTBUTH ITyTEM HAJOXKEHUS CXEMbl pa3sMENIeHUs Ha IUlaH nomMemeHuid. [Ipumep
oopmIleHus MIaHa pacroyioKeHUs 000pYI0BaHMs U MPOKIaaKu kabens npuseneH B [pu-
JIOsKeHuM /I TaHHBIX METOIUYECKUX peKoMeHaausaX. O003HauUEeHN HEKOTOPBIX 3JIEMEHTOB
KOMMYHHKAIIHMOHHBIX CPEACTB (PO3ETKH, MY(PTHI, KPOCCHI U T.II.), a TaKkKe 0003HAUCHUS HA

MPOKIIAJIKY KaOessl, pPeKOMEHAYEMbIE JaHHBIM CTaHJAPTOM, TPUBEAECHBI B TA0IMLE 7.

Ta6auua 7 — YcnoBHble 0003HaYEHUS] KOMMYHUKALIMOHHBIX CPE/ICTB

[To3. 0003HaueHue HaunmenoBanue

PC Pabouas cranius

K1, K2 KommyTrarop

C Cepsep

¥ ITepexon Ha Goyiee BBICOKHUI
YpOBEHb

K [Tepexona Ha Oosee HU3KUM ypo-
BCHb

H TpyOHast npokitaaka kadens

i Ka6ens UTP

Cnmcok uCnosib3yeMbIX HCTOYHUKOB

JUJ1st BBIMOJTHEHUSI KYPCOBOTO MpoeKTa (padboThl) HEOOX0IUMO yKa3aTh He MeHee 10 uc-
TOYHUKOB (KHUTH, CANThI, CTaThH).

OdopmiieHHEe OACHUTEIbHOM 3aNIUCKHA

[TosicuurensHas 3anucka (I13) gomxHa ObITh 0(hOpMIIEHA B COOTBETCTBUHM C OCHOBHBI-
mu tpeboBanusiMu ['OCT 2.105-95 «ECK]]. O0uue TpeboBaHus K TEKCTOBBIM JTOKyMEH-
tamy. [13 noimkHa oTpaxaTh BCe ATarbl IPOCKTUPOBAHMS U BKIIIOYAET B CEO0s:

TUTYJIBHBIN JIUCT

Conepxanue



BBenenne

1 TeopeTuyeckas 4acThb

2 [IpakTueckas 4yacTb

2.1
2.2
2.3
2.4

2.5
2.6

Bo16op THna 1 TOMOJIOruu ceTu

Br10op o0opyioBaHus U TUIIA KaOes

BbI60p mporpaMMHOTo o0ecredeHusl

Pa3paboTka maHa pacronokeHus 000pyI0BaHUs U TPOKIIAIKK Kade-
TSt

Pacuér HeoOxoIMMOro KoaudyecTBa 000pyA0OBaHUS

[InanupoBanne nHGOPMAITMOHHON OE30MTACHOCTH

3 TexHuKa 0€30I1aCHOCTH

3.1
3.2

3aKIOYEHNE

Tpe6OBaHI/IH 0e30macHOCTH IIPpH IIPOKJIIAAKC KabeJ u YCTAaHOBKH CCTHU

Texnuka 6e30nacHOCTH Mpu padote Ha IBM

Crmcok HCIIOJIB3YCMbIX HCTOYHHUKOB

[Tpunoxenune A. 3amanue

[Tpunoxenue b. (Ha3BaHMe MPUITOKEHNUSA)

[Tpumep oopmiieHHs] TUTYIBHOTO JIUCTA MOSICHUTEIBHOM 3aIUCKHU KYPCOBOT'O MPOEKTA

IIPUBEAEH B IPUJI0KeHuH J1.



Pexomenayemas ureparypa
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YTBEPXJIAIO
3am. [{upexropa mo YP
N.P. Tep-AGpamoBa

. «_» 2021
3AJAHMUE HA KYPCOBOMU ITIPOEKT
Crynent rpymnmna
CrennansHOCTh 09.02.06 «CeTeBO€E M CHCTEMHOE aIMUHUCTPUPOBAHHEY

1. HaumeHoBaHue IpoeKTa

OPI'AHM3AIIMSI KOMIIBIOTEPHOM CETU IPEJANPUATHUSL  BapmantNe
2. OcnoBanue 11 pa3paboTKu YueOHbIH mian cuerpanbHoctd 09.02.06 «CeteBoe ¥ CHCTEMHOE
aJIMHUHUACTPUPOBAHUC)

o MJIK01.01 «Opranuzanysi, IpHHIUIEI TOCTPOSHHS ¥ QYHKIIMOHUPOBAHHS KOMITBIOTEPHBIX CETEW,
[IM 01 «YuacTue B IpOEKTUPOBAHUH CETEBOI HHPPACTPYKTYPHI»
3. Cpok npencTaBieHUs IPOEKTA K 3aIUTE

KypcoBoii mpoeKT Ha yKa3aHHYIO TeMY BBITIOJIHICTCS CTYJICHTOM B CIICAYIONIEM 00bEME:
IlosicHuTennHas 3ammcka

PacueTnas yacth npoekra:
VYcnoBus 3KCITyaTallud KOMIIOHEHTOB KOMIIBIOTEPHOU CETH:

I'paduueckas yacTps nmpoekra:

Juer 1
>> 2
>> 3

4. [opsinok npuéMKH pabOTHI

PyKOBO}IHTeJIB MMPOEKTa

IOAIIuCh, Jara HWHHUIIUAJIBI, q)aMI/IJ'II/IH

332]3]—[1/[6 NPUHAJ K HCIOJTHCHU IO

nOAIIUCh, Jara HWHHUIIUAJIBI, q)aMI/IJ'II/IH



Ipunoxenue b

['paduk BBIMOIHEHHUS KypCOBOTO MPOEKTa (PabOTHI)

no IIM 01. «Yyactue B MpOEKTUPOBAHUH CETEBON HHPPACTPYKTYPBD)

MJK 01.01. «Opranuzanusi, IpUHIUIBI TOCTPOEHUS U (HYHKIIMOHUPOBAHUS

KOMIIBIOTCPHBIX CEeTeM»

Coaep:xanue pador

IIpumepHbIit

00bEéM padoThI

Mecsiubl BbINIOJHEHUS

n/n (%) ¢deBpaanb MapTt anpeJb
1 | BBenenue 5
2 | OO6mras 9acTh 10
3 | CoenmanbHas 4acTh 60
4 | Texauka 0€30IIaCHOCTH 5
5 | I'padmyeckas yacTth 10
OdopmieHne NOSICHUTENb-
6 HOH 3aIIUCKH 10
7/ | HopmokoHTpoh
8 | 3ammra

KoHncynbranus npoBoasTcs B kabunere Ne23 1o pacnucaHuio.
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Hpunoxenue I'
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Ipunoocenue J|

Komuret obmero un mpodeccnoHanbHOro 00pa3oBanus JIeHHHTpaackoi 00IacTi
['ocynapctBeHHOE OrOKeTHOE TpodeccroHaabHoe 00pa3oBaTEIbHOS YUPEIKICHNUE
JleHuHrpaackou o061acTu
«[TOAITOPOXXCKUU MTOJIMTEXHUYECKUU TEXHUKYM»

KYPCOBOMU ITPOEKT

[IM 01 «Y4actue B MPpOEKTUPOBAHUU CETEBON HHPPACTPYKTYPhI»

Ha Temy: OPTAHU3AIIA KOMIIBIOTEPHOM CETHU IPEINIPUSATHUS

CnenmansHocTb: 09.02.06 «CeTeBoO€ U CUCTEMHOE AIMUHUCTPUPOBAHUEY

Breimonnmui:
crynent(ka) IV kypca rpymmsr Ne 322
ITerpoB UBan UBanoBu4

PykoBoauTens KypcoBOro mpoeKTa:

Jonyiien k 3amure « » 2021 r.

3aM. aupekropa o YP:
N.P. Tep-AbGpamona

JaTa 3amuThl «_ » 2022 r.

OrneHka:

IToanopoxbe
2022



