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BBEJAEHUE

JlaHHBIE METOAMYECKHE PEKOMEHAAIMU pPa3paboTaHbl B COOTBETCTBUHU C
nporpammoit mpodeccuonansHoro moayis IIM.01 Vuactue B NpoeKTHPOBAHUU
ceteBoil HHGPACTPYKTYpHI, yTBepkaeHHoM 18.07.2018 r.

Kypcogoii npoekt mo MJIK 01.01. «Opranuzanys, TpUHUUIIBEI IOCTPOEHUS U
(GYHKIMOHUPOBAHUSI KOMIIBIOTEPHBIX CETEH» CIMOCOOCTBYET 3aKpeIICHUIO U
yIIyOJIeHWI0O 3HAHUW MO0 OCHOBHBIM pasfielaM H3y4yaeMoro Mojyis. BrimonHss
KypCOBOM NPOEKT, CTYJAEHT MpUOOpETaeT HaBBIKM MO BBIOOPY U OOOCHOBAHUIO
BbIOOpa  00OpyZOBaHUS  NPOEKTHPyeMOl  ceth  (MOAEpHHU3UPYEMOM), €€
IpOrpaMMHOr0  oOecnedyeHusl;  MHoJydyaeT  HeoOXOJWMble  CBEAEHUS O
IIOCJIEIOBATENBHOCTH ITPOCKTUPOBAHMSL.

BrlnonHeHne KypcoBOro NMpoeKTa HalpaBieHO Ha NPUOOPETEHHE CTYAEHTaMU
MPAKTUYECKOIO OIbITa MO CUCTEMATH3aLUM TOJYYEHHBIX 3HAHUN U MPAKTUYECKHUX
ymeHu#t, hopmupoBanuio npodeccruonanbHbx (I1K) n obuux komnerenimii (OK).

BrlnonHeHre KypcoBOro IMPOEKTa OCYIIECTBISAECTCS 1O PYKOBOACTBOM
npenoAaBarelis Mpo(PecCHOHATBLHOTO MOIYIS IS CICIUATBbHOCTH 09.02.02
Komnwrotepusie cetu. Pesynbratom maHHOW pabOThl JOJDKEH CTaTh KYpCOBOM
MPOEKT, BBHIMIOJHEHHBIM M OQPOPMIIEHHBII B COOTBETCTBUU C YCTAaHOBJICHHBIMH
TpeboBanusiMU. KypcoBo# IPOEKT MOIEKUT 00s13aTETLHOM 3alHTe.

Hacrosimme metonuueckue pekoMmenaanuu (MP) onpenensioT nenu u 3aauw,
MOPSIJIOK BBITIOJTHEHHUSI, COJIEPKAT TPEOOBAHMS K TMHTBUCTUUYECKOMY U TEXHUYECKOMY
O(QOPMJIEHUIO KYpCOBOI'O MPOEKTa M MPAKTUYECKHUE COBETHI MO €ro MOJArOTOBKE U
MPOXOKJICHUIO MPOLEAYPHI 3AIIUTHI.

dopmoii aTTecTaluyd MO NPO(ECCHOHATFHOMY MOJIYJIO SBJSETCS 3K3aMeH
(xBanmu(UKaMOHHBIN). OK3aMeH (KBaIM(PUKALMOHHBIN) MNpoBOAUTCS B (popMme
3aIMTHI KypCOBOI'O ITPOEKTA.

B cootBerctBuu ¢ ®I'OC CIIO no cnenmansHocty 09.02.02 «KoMmbroTepHbIe

CEeTU» TEXHUK MO HHGOPMAIMOHHBIM CHUCTEMaM JOJDKEH o0JagaTh CIeTyHOUUM



HpO(l)eCCI/IOHaHBHBIMI/I KOMIICTCHOUAMHA, COOTBCTCTBYIOIIMMHW OCHOBHBIM BHIA4M

npoecCHOHANTEHOM NESITEIIBHOCTH (B pe3yJIbTaTe U3YUCHUST JAHHOTO MOTYJIS):

IIK 1.1 BBINONMHATE NPOEKTUPOBAaHUE KAOEIBHON CTPYKTYpbl KOMIIBIOTEPHOM
CETH.
[IK' 1.2 OcyiiecTBiIsATh BBIOOP TEXHOJOTMU, WHCTPYMEHTAIBHBIX CPEACTB U

CPEIICTB BBIYMCIUTEIBHOW TEXHUKH IPU OpPraHU3ALMHU Mpouecca
pa3paboTKu W HUCCAeAoBaHUS  OOBEKTOB  MpodecCHOHATHLHOM
JEATEIIBHOCTH.

[IK 1.3 ObecnieunBaTh 3allUTy HH(OpPMAIMM B CETU C MCIHOJb30BaHUEM

IIPOTPaMMHO-ANNAPATHBIX CPEJCTB.

[IK 1.4 [IpyarmaTe  ydacTMe B INIPUEMO-CHATOYHBIX  HCHBITAHUAX

KOMITBIOTEPHBIX CETEW M CETEBOr0 00OPYI0BAaHUSA PA3TUYHOIO YPOBHS
U B OILICHKE KayecTBa MU 3KOHOMHUYECKOW 3(P(PEKTUBHOCTH CETEBOU
TOIIOJIOTUU.

[IK 1.5 BoimonHsaTh TpeOOBaHUST HOPMATUBHO-TEXHUYECKON JTOKYMEHTAIIUH,

HUMCTDB OIIBIT O(i)OpMJ'IeHI/ISI HpOGKTHOﬁ JOKYMCHTAIIUH.

B PE3YIIbTATC ITIOATOTOBKHU KYPCOBOI'O ITPOCKTA O6Y‘l&lOHIHfIC5I JOJDKCH UMCTD

HpaKTI/I‘-ICCKHﬁ OIIBIT:

IIPOCKTUPOBAHMS  APXUTEKTYpPbl JIOKAIbHOM CETH B COOTBETCTBHH C
MOCTaBJICHHOM 3aJaucii;

YCTAaHOBKHA M HACTPOMKU CETEBBIX MPOTOKOJIOB M CETEBOr0 00OPYJOBaHUE B
COOTBETCTBHM C KOHKPETHOU 3a7a4ei;

BbIOOpPa TEXHOJOTMM, HWHCTPYMEHTAJIBHBIX CpPEICTB TpU OpraHU3aLUH
npoliecca uccieaoBaHusl OOBEKTOB CETEBOM MH(PACTPYKTYPHI;

o0ecriedyeHns: LEIOCTHOCTU PE3EPBUPOBAHUS HHPOPMAIMM, HCIOJIb30BAHUS
VPN;

YCTaHOBKU U OOHOBJIEHUSI CETEBOT0 MPOTPAMMHOTO 00ECIIEUEHUS;
MOHUTOPUHIA  NPOU3BOAUTEIBLHOCTH  CepBEpa M NPOTOKOJIMPOBAHUSA
CUCTEMHBIX U CETEBbIX COOBITU;

UCIOJIb30BAaHUSl  CHEIHAIbHOTO  MpPOrpaMMHOro  oOecredeHus IS
MOJEIUPOBAHUS, IPOCKTUPOBAHNS U TECTUPOBAHUS KOMIIBIOTEPHBIX CETEM;

ohopMIICHUSI TEXHUYECKOUN IOKYMEHTAIIUH.




Bpewms, oTBoarMOE Ha KypcoBoe mnpoekthpoBaHue: 30 4yacoB — ayJUTOpPHbIE
3aHATHS.

Kypcosoii npoexkt no MJIK 01.01. «Oprann3zanusi, IpUHIUIIEI TOCTPOCHUS U
(YHKIIMOHUPOBAHUS KOMITBIOTEPHBIX CETE» CHOCOOCTBYET 3aKpEIUICHHIO H
yrayOJeHUI0 3HAHUW 1O OCHOBHBIM pa3feliaM HM3ydaeMoro MOJyJis. BbimomHss
KypCOBOM MPOEKT, CTYJEHT MPUOOpPETAaeT HaBBIKM MO BBIOOPY M OOOCHOBAHHUIO
BbIOOpa  O0OpYIOBaHHSI  MPOCKTUpyeMOM  ceTh  (MOJIEpPHH3UpPYEMOii),  ee
nporpaMMHOro  oOecreueHus;  MOJy4yaeT  HEeOOXOAUMBIE  CBEACHUS O
MOCJIEIOBATENBHOCTH MTPOCKTUPOBAHMS.

B pe3ynbTaTe BRINOJHEHUSI KYPCOBOTO MPOEKTa (paboThl) CTYAEHT JOJIKEH:

3Hamb:

- OCHOBHBIE IPUHIIMIBI CO3JJaHUS ITPOEKTA CETH;

- Ha3HayeHue pa3zpadaTbIBa€MOIo MPOEKTA;

- MecTo pazpabaThiBaeMON (MOJEPHU3UPYEMOU) Ce€TU B CTPYKTYype

KOPIIOPATUBHOM CETH;

ymembp:

- NIPOEKTHPOBATH JOKAIbHYIO CETh;

- yMeTb BbIOMpaTh OOOpPYIOBAaHME M NPOrPAMMHOE OOECredeHue IS
pelIeHrs KOHKPETHBIX 3a7lad B COOTBETCTBUM C 3a/laHUEM Ha KypCOBOMl
poekT (paboTy), 000CHOBBIBATH CBOM BHIOOD;

- ONHUCBHIBATH ATAIMBI YCTAHOBKU MPOEKTUPYEMOM CETH;

- ONHUCHIBaTh CPEACTBA AJMUHUCTPUPOBAHHWSA, 3aIIUTHl U MOHHUTOPUHTA
CeTH;

- OLEHHUBaTh OCOOCHHOCTH, JOCTOMHCTBA U HEJIOCTATKU pa3padaThIBAEMOI0
IPOEKTA;

- 0hopMIATh KypCOBOM MPOEKT (paboTy) B COOTBETCTBUHU C TPEOOBAHUSIMU,

ycranoBieHHbIMH ['OCT.



Tembl KypcoBoro mpoekta (paboTbl) JOHKHBI COOTBETCTBOBATH OOBEMY U
coJepkaHuio pabodeit mporpammbl. OO0beM H COJEp)KaHUE KypCOBOTO MPOEKTa
(paboThl) ONpeAenAoTCA HHANBUAYAIBHBIM 33JaHUEM.

3amura KypcoBOrO MPOEKTa JOJDKHA ONPENEIUTh CTENEHb T'OTOBHOCTH
CTYAEHTAa K PO(PECCUOHANBHOM 1EATEIbHOCTH.

B MeTonmyeckux peKOMEHJAIMAX OMMCAaHbI 3Talbl IOATOTOBKU, COCTaBICHHUS,
pa3pabOTKU U BBIMOJIHEHHUS KYpPCOBOIO MPOEKTa B COOTBETCTBUU CO CTaHAAPTOM
npennpusitus «Jumiomusle paOoTel U MpoeKThl. KypcoBble pabOTBl M MPOEKTHI.
[IpaBuna odopmienus u crtpykrypa» (BIIOY «OMckuii aBTOTpaHCHOPTHBIM
KOJUIEK).

[Toxazanbl GOpMBI M CTAHIAPTHI OPOPMIIEHUS KYPCOBOI'O MPOEKTA, IPUBEIACHbI

HCKOTOPBIC PCKOMCHAAIMU CTYACHTAM BO BPEMsI 3allUThI KYpPCOBOTO ITPOCKTA.



1 OCHOBHBIE J3TAIIbI PABOTBI HAJI KYPCOBbBIM
INPOEKTOM

PaboTa Ham KypcOBBIM MPOEKTOM (pabOTOM) BKIIFOYAET B c€0s PsijI ITAIOB!

BBIOOD U 3aKperuieHne 00beKTa KypCOBOTO MPOSKTUPOBAHUS;
- BBIOOD U 3aKperyIeHHe TEMbI KypCOBOTO MPOEKTa;

- cbop Martepuana ajsi IPOEKTUPOBAHUS;

- pa3paboTKa U yTBEpXkICHHUE 3a/IaHUs Ha KypCOBOM MPOEKT;

- paspa60TI<a ITPOCKTAa JIOKAJIbHOM BBIYHUCJIUTEILHOU CCTH,

HanmucaHue ©W odOopMJIEHHE TIOSICHUTEIBHOM 3alUMCKH W YepPTEKEH,
BXOJISIINX B KYPCOBOM MPOCKT U MIPOBEPKA €T0 PYKOBOAUTEIICM;

- TIPOXOXKIEHHUE HOPMOKOHTPOJIS;

- TIOATOTOBKA U 3alllMTa KypPCOBOTO IIPOCKTA.

00beKkmom KypcoBOTO MPOSKTUPOBAHUS MOXKET SIBISATHCS

- 3ma"ue (dTax 3JaHMs) TOTO MOApa3/eieHus Wik (UPMBI, TA€ CTYICHT
MIPOXOJINT MPAKTUKY IO CHEIUATBLHOCTH;

- cepBep JOKaJbHOW BBIYHUCIUTEIBLHON CETH MPENPUITHS,

- Crmoco0 Tmepemayn/3aniuThl/IiepexBaTa JaHHBIX B JIOKAJbHOH  CETH
TPEATPUATHS U JIP.

Ilpeomemom sBNSETCS JIOKANbHAs BBIYMCIWUTEIbHAS CETh W IPOIECCHI,
IIPOXOSIIIUE B HEX.

Bo Bpems mpoxokIeHHs MPaKTUKH CTyJACHTaM BBIIAETCS 3aJaHue - coOpaTh

MaTepHa JjIs MPOSKTUPOBAHUS, & UMEHHO:

- U3YYHTh TPEOOBAHUS K NPOCKTHPYEMOW CETH W IIEH CO3JaHUs CETH,
YYUTHIBAsE 0COOCHHOCTHU TIPEANPUSATUS UITU TIOJIpa3ICIICHHUS;

- TIOATOTOBHTH IUTAH TIOMEIICHHUS, T/IC MPE/IIOIaracTcs pa3BepHyTh ceTh. Ha
IJIaHe, JKellaTebHO, YKa3aTh CICAYIOIIYI HWHOOpMAIUIo: pa3Mephl KOMHAT |
KOPHJIOPOB; PACTIOJIOKEHNE PAa00YHNX CTAHIIHIA;

- 0COOEHHOCTH BHYTPUCETEBOIO TpauKa.
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3amaHne Ha KypcOBO€ MPOEKTUPOBaHHE (KYpCOBYIO pabOTy) COCTaBIISAETCS
npenogaBaTesieM U (UKCUPYETCS CTYIEHTOM B (OpMY, IPUBEAEHHYIO B NPUNLOIHCEHUU
A. 3agaHue MOJMUCHIBAETCS PYKOBOJUTEIEM KYpPCOBOTO MTPOCKTUPOBAHMUS.

Texuuueckoe 3aganue (T3) Ha kypcoBoi mpoekt (padory) mo MJIK 01.01.

«Opranuzanus, NPUHIUIBI MOCTPOCHUS W (YHKIMOHUPOBAHUS KOMITBIOTEPHBIX
CeTeil» BKIIIOYAET CJIECTYIONINE UCXOAHbIEC TaHHBIE:

- IUJIaH ¥ pa3Mepsl omenieHuit 1 pazmemenus JIBC;

- YHCIIO pabOYMX CTAHIIMHA B Ka)KIOM ITOMEIIEHUH;

KypcoBoil mpoeKkT BBINOJHAETCS B YCTAHOBJIECHHBIE IMPENOJABATEIEM CPOKH

COTJIACHO y4eOHOTO IIaHa, 3alHIAeTCs Ha TOCIEIHEM 3aHITHH.
2 OBIIMUE ITOJOKEHU S

KypcoBoii mpoekT mpenctaBiasieT co00d MPUKIAAHOE pPEIICHUE pa3paboTKu
JIBC, oopmitsieTcst B BUJIE MOSICHUTEIILHON 3aIHUCKU.

Conepxanue, coctaB, 00bEM, U CTPYKTYPHOE MOCTPOEHUE KYPCOBBIX MTPOEKTOB
3aBUCAT OT WX THMA W CHEMU(UKA TEMBl W JIOJDKHBI COOTBETCTBOBATH
YTBEPKJICHHOMY 3aiaHuio. O0beM MOSCHUTEILHON 3alUCKH K KypCOBOMY IMPOEKTY
JOJDKEH COCTaBIATh 25-30 CTpaHMII nevatHoro TEKCTA.

OO6mwmMu TpeOOBaHUSAMU K TOSCHUTEJIBHOW 3alUCKe SIBISIOTCA: YETKOCTh
JIOTUYECKash  TOCJIEeNOBATEILHOCTh  M3JIOKEHUS  Marepuana, yOeIuTeIbHOCTh
apryMEHTAIluu, KpPaTKOCTh W SICHOCTh  (DOPMYJIHMPOBOK,  HCKITFOUAFOIINX
HEOJHO3HAYHOCTh  TOJIKOBAHHS,  KOHKPETHOCTh  M3JIOKEHUS  PE3y/bTaToB,
JTOKa3aTeJIbCTB U BHIBOJIOB.

OTBETCTBEHHOCTh 3a JOCTOBEPHOCTH IOJTYYEHHBIX PE3yJbTATOB, MPUHSITHIX
pEIIeHHI 1 BHIBOJIOB B pabOTE HECET pa3pabOTUUK (CTYACHT).

[TosicHuTeIbHAS 3amMCKa K KYPCOBOMY TPOEKTY JOJDKHA OBITh MOMEIICHA B

MATKYIO TTAIKy U CKpEIlICHA.
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3 TPEBOBAHUA K COAEP KAHUIO CTPYKTYPHbBIX
SJEMEHTOB NNOSICHUTEJIbHOM 3ATIMCKH

[TosicHuTenpHas 3amucka mpoekTa (paboThl) JOJKHA COJIepKaTh:

- TUTYJIbHBIN JIUCT;

- 3aJlaHi€ Ha KypCOBOE IIPOCKTUPOBAHUE;

- CoJlepXKaHueE;

- [epEeUYEHb YCIOBHBIX 0003HaYEHHUH (MOKET OTCYTCTBOBATb);
- BBCJ/ICHUE;

- UCCIIEOBATEIbCKUN pa3ledn,

- TEXHOJIOTUYECKUH pa3ledn,

- 3aKJII0YCHUE;

- CIINCOK MCHOJIb3YEMBIX HCTOYHHUKOB;

- MIPHUIIOKEHUS.
3.1 TuryabHblii JUCT

TUTYIBHBIA JIUCT SIBJSIETCS TEPBOM CTPAHULEU ITOSCHUTEIIBHOW 3alUCKH,

oopMIISIETCSL B COOTBETCTBUU C MIPUJIOKEHUEM b.
3.2 3ajaHue HA KypPCOBO€e MPOEKTHPOBAHME

3ajaHueM Ha KypcOBO€ NPOEKTUpOBaHUE (KypCOBYIO paboTy) sBIsSETCS
pa3padotka npoekta JIBC, a umMeHHO: BHIOOp THMNA W TOMOJIOTUU CETH; BHIOOp U
BBITIOJIHEHHE pacuéTa HEOOXOIMMOT0 KOJMYEeCTBA 000PYyI0BaHUS U Kabels; BEIOOp U
o0ocHOBaHME  cocTaBa  mnporpammubix  cpeactB  JIBC;  mpoekTupoBaHue
AJIEKTPUUECKOU CTPYKTypHOU cxembl JIBC, miaHa pacmoyioxkeHus: 000pya0BaHUs U

MPOKJTAJIKK KaOes.

3agaHue Ha KypCOBOM MPOEKT 0(hOPMIISIIOT B COOTBETCTBHUH C MPUIIOKEHHEM B.
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3.3 Copepxanue

CognepxaHhe BKIIOYA€T ABTOMAaTUYECKOE OIJIABIICHHE HA  BBEJCHUE,
HAaMMEHOBAHUE BCEX Pa3EioOB, MOAPA3AECIOB, 3aKIKOUYECHUE, CIIUCOK HUCIOJIb3YEMBIX
MCTOYHUKOB, HAaMMEHOBAHUE IPUIIOKEHHUM C YKa3aHHEM HOMEPOB CTpPaHUILl, C

KOTOPBIX HAYMHAIOTCS 3JIEMEHTHI OSICHUTEIIbHOMN 3alUCKHU.
3.4 IlepeyeHb YCIOBHBIX 0003HAYEHUH

CrpykrypHbiii  s1meMmeHT  «llepedueHb  yCHOBHBIX  00O03HAueHU»  (HE
00s13aTebHBINA) COAEPKUT NEpeUeHb 0003HAUEHUN U COKpPAILLEHUH, TPUMEHSIEMBIX B
JTaHHOUM pabore. 3anmuch 0003HAYEHUN M COKpPAILCHUA NPHUBOAUTCA B MOPSIKE UX

NOSIBJIEHUS B TEKCTE PaOdOTHI C HEOOXOAUMOI pacin(PpPOBKON U MOSICHEHUSIMU.
3.5 Beengenue

BBenenue siBnsieTcsl BCTYNUTEIBHON YacThIO K KypCOBOMY MPOEKTY (padote).
B Hem HeoOxoaumo KpaTko cGOpPMYIUPOBATH I€JIb M 3aJladyd  KypCOBOTO
MPOEKTUPOBAaHUS (KypCOBOM pabOThI), PACKPHITh AKTYaJIbHOCTh TEMBI IPOEKTa,
OMpENeNUTh OOBEKT W TIPEAMET pa3pabOTKH, O00JacTh TEOPETUYECKUX U
MPAKTUYECKUX HCCIEAOBaHUM, a TakkKe OO0JacTH MPUMEHEHHUs pa3padaThIBaeMOil
CETH.

[Ipu pa3paboTke BBeACHUS pEKOMEHIYETCS TTOKa3aTh:

Pa3BUTHC BBIYMCJIMTEILHOM TEXHUKU U KOMIIBIOTCPHBIX ceTeﬁ;

3aJlauu U OCJIN, pCI1acMbIC KOMHBIOTepHOfI CCTBIO,

POJIb U BO3BMOXXHOCTHU COBPEMCHHOI'O ITPOTPpaMMHOI'0 O6CCHC‘I€HI/I$I;

3HAYUMOCTh HCIIOJIb30BAHUSI KOMIIBIOTEPHBIX CETEM B ONPEHACITEHHOU
npeaMeTHON 00J1acTH;

- 3HAYUMOCTh W AaKTyaJIbHOCTh TOJTOTOBKH CHEIHAINCTOB B 00JacTH
pa3pabOTKH M DKCIUTyaTallid KOMITBIOTEPHBIX CETEH;

- BO3MOXHOCTH U BaXXHOCTb MOJACPHN3AINN KOMIIBIOTCPHBIX ceTeﬁ;
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HEOOXOMMMOCTh B pa3pabOTKE HAa COBPEMEHHOM JTare TEeXHUYECKOU
JOKYMEHTAIlMM W  PEKOMEHJAIMK 10  OOCIY)KWUBaHWIO,  MOJCPHH3AINH

KOMIBIOTEPHBIX ceTeil 1 HH()OPMALIMOHHBIX CHCTEM.

IlepeueHb BOIIPOCOB, OCBELIAEMBIX BO BBEACHUU, HE PEITIaMEHTUPYETCS Kak
00s13aTeNbHBIA U MOXET OBITh PACHIMPEH C YYETOM TEMBI KYypCOBOTO MPOEKTa

(KypcoBoit paboThI).
3.6 UccienoBareibCKUil pasae

BelnonHeHre MaHHOrO 3Tana KypcoBOTO NpoeKTa (KypcoBOM paOOThI)
HEOOXOAMMO HAauyuMHaTh C 0030pa JUTEpaTypbl U IMPOBENEHUS MCCIEAOBAaHUSA IO
BOIpOCaM TEMbI KypcoBOro mnpoekTta (padotsl). IlpousBogutcs 0030p ceTEBBIX
TEXHOJIOTHi, CYIIECTBYIOIINUX CETEBBIX YCTPOMCTB, UX KiIaccu(UKaIMsl, Ha3HAUCHUE
U onucaHue padoThl, B TOM YHUCIIE CETEBOTO IMPOrpPaMMHOI0 OOECIeueHusi, KOTOPOoe
ClIeyeT COMPOBOXKIATh CXEMaMH, AHarpaMMamH, TaOiuiaMu. A TakKe MPUBECTU
00OCHOBaHHME HEOOXOAMMOCTH M  ILIEJIECOOOpPAa3HOCTH  CO3JaHUSl  JIOKaJbHOU

BBIYUCIIUTEILHON CETU B OPTaHU3AIINH, 1JI1 KOTOPOH pa3pabaThIBaeTCs MPOEKT CETH.

B uccienoBarenbCkoM pasaelie NOsSCHUTENBHOM 3alIMCKU MOYKET COAEPKATHCS
OJIMH TEOPETHUYECKUI pa3len U HECKOJIbKO Pa3JeioB, COAEPKAIIMUX METOI0JIOTHIO
MPOCKTUPOBAHMUS KOMIBIOTEpHbIX cereld. [loapazmensl MOryt co3naBaThbCs

CTYJIGHTOM 10 HEOOXOJUMOCTH, C y4€TOM 00beMa pacCMaTPUBAEMBIX BOIIPOCOB.
3.7 TexHoJioruyeckuii pas3men

TexHOTOTMYECKUH pa3ien BKIKOYAECT:
1 BpiOop TMIIA M TOMOJIOTHM CE€THU

Ha ocHoBanuu BbIIaHHOTO 3a7aHUsi HEOOXOAUMO OOOCHOBATH BHIOOp THUTIA
CETH, HCIIOB3YEMYI0 CETEBYIO apXUTEKTYPY, a TaKKE€ TOIOJIOTHIO MPOSKTHPYEMOM
cetd. [lpm mpoeKTHpOBAaHMM JIOKAJIBHBIX CETeH Ha OCHOBE TexHojoruum Ethernet
CJIEIyeT YIYUTHIBATh OTPAHUYCHHUSI, YKa3aHHBIC B CTAH/IapTaX.

Cpenn OCHOBHBIX OTPAaHUYEHHI MOKHO BBIJIEIUTD CIEAYIOLINE:
13



- 00I1ee YHNCII0 CTAHIIUH B CETH;

- o01Iee YUCIIO CTaHIIUN B CETMEHTE;

- MaKCHUMAaJIbHOE PACCTOSIHHE MEXAY Y3JIaMU CETH;
- MakcUMaJlbHasl JJIMHA CErMEHTAa;

- MaKCHUMaJbHO€ YMCJIO TOBTOPUTEIICH.

B oOmeMm ciydae, mpu OTKJIOHEHHH OT IMEPEUYMCICHHBIX OTpaHUYCHHUH CeTh
MOJKET OKa3aThCsl He paboTocrnocoOHOM. [Ipu HEoOX0aUMOCTH TOCTPOCHUSI CETH C
OTKJIOHEHUSMH OT PEKOMEHJAlMA CTaHJApTOB CJEAYET, COrJacCHO METOJUKH,
OCYIIIECTBUTD PACUETHI CJICTYIONTUX BEITMUNH:

- Bpems JBoitHoro obopota curnana B cetu (Path Delay Value, PDV), kotopoe
JIOJDKHO COCTaBIIATh He OoJiee 575 6utoBbix nHTEpBAIOB (bit);

- COKpailleHne MexkaapoBoro uHtepBana (Path Variability Value, PW), kotopoe
JOJKHO COCTaBIIATh He OoJiee 49 OUTOBBIX MHTEPBAJIOB.

OTkIIOHEHUE OT PEKOMEHJAIMN CTaHIapTOB B OYIyIllEeM MOXET MPHUBECTH K
YCIIO’KHEHHIO TIpoliecca mepexoja Kk 601ee COBpeMEHHBIM TEXHOJIOTHSIM.

Cpenn MeETOMOB, WUCIOIB3YEMBIX TpU MPOCKTHPOBAHWM ceTel, Hamboiee
W3BECTHBIM SIBIISIETCS JIOTMUYECKasi CTpyKTypuzamusi cetd. CTpyKTypu3auus ceTei
UCITOJIB3YETCSI TS TOTO, YTOOBI YCTPAHUTh BO3MOKHBIE OTPAaHUYCHHS, BOZHUKAIOITUE
IpU CcOo3/laHuu OoJiee WJIM MEHEE KPYIHBIX CETeH W, CJIEeJI0BAaTENbHO, CIIEJaTh CETh
paborocriocoOHOM. Ijist ycTpaHEHUs] TaKUX OTPAaHMYCHUMN, KaK JJIMHA CBA3EH MEXIY
y3J1aMH, KOJIMYECTBO Y3JIOB B CETH, MHTEHCUBHOCTH TpaduKa, IOPOKIAEMOTO y3JIaMHu
U HeoOXoauma, B OCHOBHOM, JIOTMYECKas CTpyKTypu3anusa. Jlormueckas
CTPYKTYpH3aIUS 3aKITF0YACTCS B TOM, 9TO HCTIONB3YIOT TaKkoe
CTPYKTYypOoOOpa3ymoliee o00opyaoBaHUE, KaK: MOCT, KOMMYTAaTOp, MapiipyTU3aTop u
nutto3. JIJis CTpyKTypH3alMd Ha JIOTUYECKOM YpPOBHE MPUMEHSIOT pa30ueHue Ha
BUPTYyaJIbHBIC JIOKATBHBIC CETH.

JIyisi HavaabHOM OIEHKH PabOTOCIIOCOOHOCTH CETU MOKHO OPUEHTUPOBATHCS
Ha mpaBuio "4-x xaboB", KOTOPOE OPUEHTUPOBAHO HA Cpey Mepelaydd JaHHBIX Ha

OCHOBE BUTOM Maphl U BOJIOKOHHO-onTHUeckoro kadens (10Base-T, 10Base-F u ap.).
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JlaHHOE MpaBUIJIO O3HAYAET, YTO HE JTOJKHO OBITH Oosiee 4-X KOHLIEHTPATOPOB MEXIY
TOOBIMH  BYMsI CTaHIMSAMU ceTu. JIJIa yKa3aHHBIX cpejl Tepenadd  JaHHBIX
o0pa3yloTcs  HepapXUyecKue JPEBOBUIHBIE CTPYKTYphl 0€3  METJIEBUIHBIX
COCTMHEHU .

Bri6pannas tononorust JIBC gomxHa oOecrieduBaTh MPUMEPHO OJIMHAKOBBIC
BO3MOYKHOCTH JIOCTYTIa K pecypcam cepBepa it Bcex aboneHtos JIBC.

Ha ocHOBaHwM BBIOpaHHOW CETEBOW TEXHOJIOTHH, THUIA W TOIOJOTHU CETH U
3aJlaHds, HEoOXOAMMO pa3padoTaTh CTPYKTYpHYIO sJektpuyeckyto cxemy JIBC.
Oco0eHHOCTH Pa3pabOTKU JAaHHOM CXEMbl TaKK€ HEOOXOIMMO MOSICHUTH B 3TOM
MyHKTE.

Ha cxeme 10mKHBI OBITH MPEICTaBICHBI:

- n300pa)keHus y3J10B ceTH (KJIMEHTOB U CEpBEpPA);

- un3o0pa)keHHe pa3MenaeMoro ceTeBoro ooopyaoBanus npoektupyemoit JIBC;

- U300paKkeHHE CBsI3eM W 0003HAUCHHE WX COCIUHUTEIBHBIMU JIMHUSMU B
npoektupyemoint JIBC.

CTpyKTYpHYIO DSJEKTPUUECKYI0 CXEeMy CETH HEO0OXOJMMO TMPUBECTH B
rpaduueckoit yactu, muct KI1 00.00.000 31.

[Ipumep pa3paboTaHHOU SIEKTPUUECKON CTPYKTYPHOU CXEMBI CETH MPHUBEIEH
B [Ipunoxennn I

2 Bbi0op o0opynoBaHusi U THIIA Ka0eJisi

Ha ocHoBanum pa3paOoTaHHOW CTPYKTYpPHOM CXE€Mbl M BBHIOpAHHOW CETEBOU
TEXHOJIOTUM HEoOXOJMMO BBIOpaTh ceTeBOoe OOOpYJOBaHME M THIl Kabens s
IPOEKTHPOBAHHUS IIJIaHa PACTIOIOKEHUSI 000PYIOBaHUS U MPOKIAJKU KaOes.

Jlnst BeIOpaHHOTO O00OpYIOBaHUS HEOOXOAUMO TPUBECTH OCHOBHBIE €TI0
XapaKTEPUCTUKU, KOTOpble HeoOxoaumMo odopmutTh B Buae Tabmuubl. [Ipumep
omucaHus 000pyAOBaHUS MPUBEACH B TaOIUIIE 3:

Tabnuua 3- OCHOBHbBIE XapaKTEPUCTUKU CETEBOTO O0OOPYAOBAHUS

XapakTepuCcTHUKa 3HayeHue
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Habop nH(}OpMalMOHHBIX PO3ETOK M PO3ETOK MUTAHMUS Ha KaKIoM padoueM
mecTte mnonb3oBarens JIBC HeoOXxoaumo BBIOMpaTh OJAMHAKOBBIMHU. YHU(DUKAIMS
KOJIM4ecTBa ceTeBbIX HHTep(deiicoB (wame Bcero RJ45) m poserok mnuTaHus Ha
KaXJI0M pabo4yeM MecTe JelaeT KabelIbHYI0 CUCTEMY YHUBEPCAIbHOU. ITO MO3BOJIUT
B OyAylIeM OonepaTUBHO MOJACTPAUBATH JIAHHYIO KOMIBIOTEPHYIO CETh IPHU KaXKIOM
U3MEHEHUU CTPYKTYPHI OpraHU3aI|H.

B mactosmiee  Bpems,  mojaBisiomiee  OOJBIIMHCTBO  JIOKAJIBHBIX
BBIUMCIIMTENBHBIX CETE B KAaueCTBE CPEIbl MEepeJaud JaHHBIX HCIHOJB3YIOT BUTYIO
napy. Takue ceTu JemieBie U npoiie B 00CIy>KMBaHUU.

Yame Bcero Ha pabodyeM MecTe JOKAJbHOW BBIYMCIUTENBHONH CETH
IPUCYTCTBYET:

- cereBoit uaTepderic RJ-45 (poszerka RJ-45) mis moakirouenus k JIBC;
- OJiHa po3eTKa OBITOBOIO AIEKTPONUTAHUS;
- JIBE€ PO3ETKH DJIEKTPOIUTAHUS JJI1 KOMIIBIOTEPOB.

3 BpI00p mporpaMMHOIo odecreyeHust

Ha ocnoBanuu pa3paboTaHHON CTPYKTYpPHOM DJIEKTPUUYECKON CXEMbI CETU
HE0O0XO0IMMO 000CHOBATH BHLIOOP MPOTPAaMMHOT0 00ECTICUEHUs [IJIs1 pabourX CTaHIUH
U CcepBepa, €CIM OH HMEETCA. 3/1eCh HEOOXOJMMO ONHCaTh OCHOBHBIC
XapaKTEPUCTUKN BEIOPAHHBIX OMIEPAIIIOHHBIX CHCTEM.

4 Pa3pa0oTKa nJjiaHa pacnojioKeHusi 000py10BaAHHUS U MPOKJIAJAKHA Kadeis

Ha ocHoBaHuu BBIOpAaHHOTO THUMA W TOIMOJIOTUM CETH, a TaKKE€ BBHIOPAHHOTO
CEeTEeBOTO OO0OpyAOBaHHWS M TUNA Kabemss HeoOxoaumo pa3paboTaTh IUIaH
pacCIONIOKEHUsT CEeTeBOro OO0OpyJOBaHUS M mpokiaaku kabens. [lpu paszpaboTke
maHa 000CHOBATh PACIIOIOKEHHE KOMMYTATOPOB U CEpBepa, MPOKIAIKY Kabenb —
KaHaJOB MW TMepexoAbl Mo JdTaxkam. I[lmaHbpl mNpokIagku KaOeNbHBIX Tpace
BBITNIOJIHAIOTCA HAa OCHOBE CTPOMTEINIBHBIX IJIAHOB dTaXKEW 34aHUM. Ha 3Tux mimaHax

JOJIXKHBI OBITH YKa3aHbI:
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- TOMEUICHHs, B KOTOPBIX MPOEKTUPYETCS PACHOJOKEHUE Y3JIOB aKTHBHOTO
obopynosanus JIBC;
- Tpacchl TMPOXOXKJCHUS COCAUHUTENBHBIX JUHUN Mexay y3iaamu JIBC wu
a0OOHEHTaMU,
- TOYKM Mepexofa MEeXAy 3JaHUSIMH/3TaXaMH, UCIOJIb3yeMble ISl MPOKIAIKU
Kabes.
[Ipu npoekTrpoBaHrU KaOENbHBIX TPACC CIIEYEeT CUUTATh, YTO:
- Kabenu CBA3M MPOKJIaAbIBAIOTCS (TTaBHBIM 00pa3oM) BAOJIb KOPUIOPHBIX CTEH Ha
BBICOTE HE MEHee 2,4M;
- mepexojsl Kabemeil ¢ aTaxa Ha 3Tax MPOU3BOAATCS uepe3 KaOeslbHbIE TYHHENH,
[IOKa3aHHBIE HA IUIaHE ATAKEH;
- mepexoAbl KalOenmed uepe3 MEXKKOMHATHbIE MEpeOOpPKH JIOMYCKAKTCS Kak
UCKIIIOUYEHHE, HE Jaliee, YeM U3 JaHHOW KOMHATHI B OJIHY COCEIHIOIO;
- mpokjianka kKaOeiell M3 Kopuaopa B KOMHaTy, Kak IPAaBHIIO, HE CBS3BIBAETCS C
JIBEPHBIM TIPOEMOM.
Ha nyiane HeoOX0aMMO yKa3aTh CJIEAYIONIYI0 HH()OPMAIIHIO:
- pa3Mepbl KOMHAT, KOPUAOPOB;
- MEXDITaXKHbIE IMAXThI (BEPTUKAIBHBIC TOBEMBI) CHIIOBBIE U CITA00TOYHBIE;
- IIUTHI MUTAHUS;
- KOMMyHUKamMoHHble y31ubl JIBC wu Teneponun (MX HacTosIlee WIH
IpeJnoiaraeMoe pacioyioKeHue);
- pacnojokeHue paboyux CTAHIIHM;
[Inan pacnonoxeHuss oOOpyAOBaHUS M TMPOKIAAKU Kabens HeoOXOoAUMO
NPUBECTU B MPHUIIOKEHUU.

5 Pacuét HeoOX0AMMOro KOJM4YeCTBa 000pPYA0BaAHUS

[Ipu npoexTupoBaHuu OECPOBOIHON ceTH (MM OeCHpPOBOJAHOIO CErMEHTa
TUOPUIHON CETH) HY)KHO YYUTHIBATH:

- pacnonokerre Wi-Fi MapiipyTu3aTopos;

- pabouwne yactotsl (2,4 umu 5 I'T');
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- o011ee KOJMYECTBO MAapUIPYTU3ATOPOB (IOBTOPUTEIIEH );

- MOITHOCTb MEepPEAAOIIUX AHTEHH MApUIPYTU3aTOPOB;

- TIOJISIPU3AIMIO0 AHTEHH (YYUTBIBAsl, YTO MPH BEPTUKAIBHOWU MOJIPU3AINU
JUTMHA HaJAEKHOM CBSI3U 3aMETHO OOJIbIIE, YEM MIPH TOPU30HTAIIBHOIL. );

- MaTepuaj CTeH B 3JJaHUH, TJI€ TUIAHUPYETCs OJI00HASI CETh.

B ciydae npoexkTupoBaHUs NPOBOJHOM TETH JJIMHA KaOeisl 3aBHCHUT OT
KOJIMYECTBA U MECTOPACIIOJIOKEHHS padOYHMX CTAaHIMM, CEPBEPA U MTPOUYETO CETEBOrO
0o0OpyZ0oBaHUs, TaK KaK OT KaXJOTr0 CETEBOr0 YCTPOMCTBAa J0 KOMMYTaTOpa
MPOKJIAJIBIBAETCS OTAEIbHBIN KaOeb.

[Ipu pacuere MJIMHBI TOPU3OHTAIBHOIO KaOesisl YYHUTHIBAIOTCS CIEIYIOLIUE
nonoxkenus.  Kaxkgas ~ KOMMyHUKAallMOHHas ~ pO3E€TKa  CBS3BIBAETCA  C
KOMMYTAllMOHHBIM 00OpYJOBaHMEM B KPOCCOBOM 3Ta)k€ OJHUM KaOenem. B
cootBercTBUM co cranpaptom ISO/IEC 11801 nnuna kabeneil rOpU30HTAIBHON
MOJCUCTEMbl HE JoJDKHA mpeBblmaTth 90 M. Kabenu mnpokianbIBaloTCs 110
Ka0enpHbIM KaHasaM. [IpuHMMarOTCs BO BHHMAaHHE TaKKe€ CIYCKH, MOABEMBI H
IIOBOPOTHI 3TUX KAHAJIOB.

CymectByer JBa MeETOAa BBIUMCIEHUS  KOJMYEeCTBA  Kabenss  ams
TOPU30HTAJIBbHOM MOJCUCTEMBI:

- METOJ CYMMHUPOBAHUS;
- SMIIUPUYECKUN METO/I.

MeTton CyMMHUpPOBAaHMS 3aKIHOYAETCS B IMOJACYETE JIJIUHBI TPACCHI Ka)JA0Tr0
TOPU30HTAJIBHOTO Ka0essl C MOCIEeYIOINUM CI0KeHUueM 3Tux 1iauH. K noxydeHHomy
pe3yabTary A00aBIISIETCS TEXHOJIOTMYECKHUM 3amac BenuunHoud 10 13%, a Takke
3amac Jis1  BBINOJIHEHUS pa3JelKd B PO3ETKAX M Ha KpPOCCOBBIX IAHEIAX.
JIOCTOMHCTBOM paccMaTpUBAaEMOI0 METOJA SIBJISIETCS BBICOKAsh TOYHOCTh. OHAKO
IIPU OTCYTCTBUU CPEJICTB ABTOMATHU3ALMU U IPOESKTUPOBAHUN KOMITBIOTEPHBIX CETEH
c OONBUIMM KOJMYECTBOM TIOPTOB TaKOM MOAXOJ OKa3bIBaeTCs YpPEe3MEpPHO
TPYJOEMKHM, YTO MPAKTUYECKH HCKIIOYAET, B YAaCTHOCTH, MPOCUYET HECKOJIbKHX

BApUAHTOB OpPTraHU3alMK KaOeabHOM cucTeMbl. OH MOXET ObITh PEKOMEHIOBAH IS
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UCIIOJIb30BAaHUSI TOJIBKO B Clydyae IMPOEKTUPOBAHUS ceTeld € HEOONbIINM
KOJIMYECTBOM KOMITBIOTEPOB.

OO6muit pacyet kabemnst METOAOM CyMMHPOBAHUS BBIYUCISAETCS IO (popmyie:

(1)

r7ie N — KOJIMYECTBO KOMITBIOTEPOB;

| — mmHa cermenTa Kabes;

Ks - koaddurmenT rexnonorudeckoro 3amnaca — 1,3 (13%), KOTopbIit yYuTHIBAET
0COOEHHOCTH TPOKJIATKHA Ka0ess, BCEX CITYCKH, MMOIBEMBI, TIOBOPOTHI, MEKITAKHBIC
CKBO3HBIC TIPOEMBI (IIPU MX HAJIMYWK) M TAKXKE 3arac JUisl BBITOJHEHUS pa3leiKu

KaoeJs.

JlnnHa ka0ens, HE0OXOAUMOTrO JUIsl KaXKA0Tro MOMEIIEHHUsI, paBHA CyMME JUTHH
CErMEHTOB BCEX Y3JOB 3TOr0 IOMEUIEHUS, YMHOXXEHHOTO Ha KO3(Q(UIIHEHT
TEXHOJIOIMYECKOI0 3alraca, HaupuMep, €ClIM B IOMEIICHWN pPaclojararmTcs TpH

y3J1a CeTH, TO PacUET Kabesst MPOU3BOIUTCS CIIEAYIOIIMM 00pa3oMm:
L = (1,5+2+2,3) *1,3=7,54m.

Takum o00pa3oM, NPOU3BBOAUTCA Ppacu€T KOJWYECTBA Kabemst JUisi Bcex
OCTaJIbHBIX IIOMEIICHUH.
Pacuét HeoOX0AMMOTO KOJIMYeCcTBa Kabessi MOKHO MPUBECTU B TabuIle 4:

Tabmumua 4 — Pacuét He00X0IMMOT0 KOJIMYeCTBA KaOes

Ne
i MecTonosioxkeHne KOMITbIOTEpa JlnuHa xaderst, M Hroro
1 HanmenoBanue kabunera
(Homep aTaxka) Homep [1K
JlnuHa kabenss, HEOOXOAUMOTrO I BCEX ITOMEIICHHUM, PAaCCUYUTHIBACTCS II0
dbopmye:
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()

Harpumep, Logy =165,75+ 292,5+165,75+ 292,5 = 916,5x

OMIUPUYECKUM METOJ JAeT XOPOIINE PEe3yJbTaThl JJis1 KaOeIbHBIX CHUCTEM C
guciaoM pabounx mect cBbimie 30. Ero cymHoCTh 3aKimrovaeTcsi B MPUMEHEHUH IS
nojicyeTa o0IIel IIMHBI TOPU30HTAILHOTO Ka0els, 3aTpayuBaeMoro Ha peaau3aluio
KOHKPETHOM CeTH, 0000IIEHHON SMIUPUYECKON (DOPMYJIBI.

CorlacHO 5TOMy METOY CpefHsAA JMHA Kadens Lo, NpuHUMAaeTcs paBHOM

12) 3)

rae Lmin 1 Lpax - JuMHA KaOeIbHOM Tpacchl OT TOYKH BBOJIA KaOENbHBIX KaHAJIOB B
KPOCCOBYIO JI0 TE€JIEKOMMYHHUKAIIMOHHON PO3ETKU COOTBETCTBEHHO CaMOTO OJU3KOTO
U CaMOro JajeKkoro pabodero MecTa, pacCuMTaHHas C Y4YEeTOM OCOOEHHOCTEH
MPOKJIAJKA Kabels, BCEX CIYCKOB, MOJBEMOB, TOBOPOTOB, MEXKATAXKHBIX CKBO3HBIX
poeMOB (TP UX HAJTUYHH) U T.J1.;

Ks - k03 dunmenT rexnonornueckoro 3amnaca — 1,1 (10%);

X = X1 + X2 - 3anmac Jj1s BBIMOJHEHHs pasfenku kabdens. Co CTOpOHBI
pabouero mecra (X1) on npunumaercst paBHbIM 30 cM. Co CTOPOHBI KPOCCOBOI - X2
- OH 3aBHCHUT OT €€ pa3MEpOB M YHUCJIEHHO PAaBEH PACCTOSIHUIO OT TOYKU BXOJa
TOPU3OHTAJIBHBIX KalOeleld B TMOMENIEHHE KPOCCOBOW [0 CamMoro JalIbHETO
KOMMYTAIMOHHOTO JJIEMEHTa OMSTh k€ C YYETOM BCEX CIYCKOB, MOABEMOB U
MOBOPOTOB.

Pacuer kabenb-kaHajla TPOBOAUTCS IO MEPUMETPY KaXJAOrO0 TOMEIICHHUS,
3aTeM BCE CYMMUPYETCSI.

Bech nmepeuens HE0OX01MMOTr0 000pyI0BaHUST HEOOXOIUMO TPOBECTU B TAOJI.
S.

Ta6nuna 5 — Cnenudukanus o60pya0BaHUs

Ne Hanmenosanue

Tum 060 OBaHUA Emnnuna nsmepennsa | KomudectBo
n/n 000pyI0BaHUS pYA AL P
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6 IlnanupoBanne HHGOPMALMOHHON 0€30MIACHOCTH

Omnpenenuth HEOOXOJUMBIE MEPHI MO 3alUTe MHPOpPMAINH, KOTOPHIE MOTYT
ObITh CrpyNIUPOBaHbl B OpraHU3AlMOHHBIE M TexHUYeckue wmepbl. Cremyer
OCYULIECTBUTH Pa3rpaHUYEHUE JOCTYIIA K PECYpCaM.

[IpenycMoTpeTrh peleHuss MO OpraHu3aluud  OecriepeOOMHOro MUTaHMS,
pE3epBHOMY KOIMPOBAHHIO U AHTUBUPYCHOM 3alIUTE.

7 TexHHUKa 0€30MACHOCTH

BaxxHol 3ayiaueii pazpaboTumka sBiIgeTCs 00ecredeHue HOpPMaTUBHOTO YPOBHS
0€30MacHOCTH IMpU MPOEKTHPOBAaHUM CETU. OJTa 3ajaya peHiaerca MyTéM
MpOopabOTKHU TECHO CBS3aHHBIX MEXKy COOO0M BOMPOCOB 0€30MaCHOCTH MPHU padboTe C
UHCTPYMEHTOM U KabOejleM, NO3TOMY B JaHHOM pas3felie CJIEeIyeT pPacKpbITh
CJIEYIOIKE BOIPOCHIL:

- TpeboBaHuUs 0€30MACHOCTH MPHU MPOKJIAIKE KaOessl U yCTAaHOBKH CETH:
B sTom noapaznene HeoOX0IUMO PaCCMOTPETH CIEAYIOIINE BOIIPOCHI:
a) JuIa, JOMYCKAIOLIUECs K YCTAaHOBKE CETH;
0) Mepbl Oe3zomacHoCcTH U mpaswia oxpansl Tpyaa (OT) mpu npoxnaake
CHJIOBOTO Ka0es;
B) Mepbl Oe3omacHocty U mnpaBuna OT mnpu  npoknaake Kabens
c1a00TOYHOM NPOBOIKY;
r) TpeOOBaHUS K ANEKTPOMHCTPYMEHTY;
1) TIpaBUJia OXpaHbl TpyJa Mpu paboTe Ha BbIcOTe (KOrja paOOTHUK CTOUT
Ha onope Bhilie 1M20cm).
- TexHHKa 6e30macHoCTH npu padote Ha DBM:
OcoOeHHOCTH, XapakTepa W YCIOBUS Tpylda pabOTHHKOB, palbOTalOIIUX Ha

OBM. Meponpustisi MO CHUXKEHHUIO OMACHBIX (PAKTOPOB. DProHOMUYECKUE

21



TpeboBanmsi K pabouemMy ™mecty. Yuér TpebOoBanuii CanlluH k opranmzanum

pabouero mecra.
3.8 3ak/ouenue

B 3akmrouennn HeoOXOIMMO clelaTh BBIBOABI O TpojaeTaHHOW paboTe,
PEKOMEHIAlMN 10 HCIIOJIb30BAHUI0 METOJIUK IIOCTPOCHHUSI KOMIIBIOTEPHBIX CETEH W
COBPEMEHHOT0 MPOrPaMMHOIO oOOecrieueHuss B HHQPOPMAIMOHHBIX CHUCTEMaX.
PexoMeHyeTCsl OCBETUTH CIIOKHOCTH MPOLECCA POSKTUPOBAHUS.

B pesynpraTe INpPOBENEHHOIO aHAIW3a CIEAYeT IIPUBECTH OCHOBHBIE
BBIOpAaHHBIE B MIPOEKTE PEIICHUS U MMApaMETPhL, T. €. COCTABUTh KPATKUW IJIaH CETH,
KOTOPBI OTpa)kaeT BCE€ BbIOpAHHBIE KOMIOHEHTBI U XapaKTEPUCTUKU IUIAHUPYEMOU
cetu. KpaTkuil ruian ceTu npeacrasiieH B Tabauiie 6.

Tabnuua 6 — KpaTkuii miian cetu

XapakTepucTuka 3HaueHue

Tur cetn

Tononorus

Twum kabens

[TaccuBHOE 00OpyHOBaHKE

ApPXUTEKTYpa ceTu

Meron nocrtyna

AKTHUBHOE 000pyJI0BaHUE

Tun cepBepa

AmnmapaTHoe o0ecrieueHue ceppepa

JlononmHuTENbHOE 000pyIOBaHNE

CereBas onepalmoHHasi CUCTEMA

JlokanpHas orncpanrvoOHHasd CUCTEMA

CereBoll MPOTOKOI
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3.9 Cnnucok ucnoJib3yeMbIX HCTOYHUKOB

Comucok MCHoJib3yeMbIX HCTOYHUKOB JIOJDKEH BKIIIOYATh BCE YIOMSIHYTBHIE U
MPOLIUTUPOBAHHBIE B TEKCTE€ PabOThl MCTOYHWUKH, HOPMATHUBHBIC aKThl, HAYUYHYIO
JUTEPATYpy U cupaBouHbie m3gaHus. OOmee KOIMIecTBO HCTOYHUKOB HH(POPMAITUN
B CIIMCKE JOJDKHO COJIEpXkaTh, KaK NpaBuio, 15-20 HaMMEHOBaHUMW, CCHUIKM Ha

KOTOPBIE UMEIOTCS B TEKCTE MOSICHUTEIIbHOW 3aITUCKU.
3.10 IlpunoxeHus

B npunoxxeHnn KypcoBoro mnpoekta (padoTbl) JOJKHBI ObITh IPEICTABICHBI

CXCMBI.

Cxema 1 — Jlornueckas cetu Ha ¢opmare A4., BHINIOJHEHHAs B MPOrpaMMme

Cisco Packet Tracer.

Cxema 2 — @usnueckas cxema pa3MelleHUs OOOPYJOBaHUS M MPOKIAJKH

ka0enst Ha popmare A4, BeinojHEeHHass B MS Visio WM aHaIOTUYHOM.

[Tpu rpadmuyeckomM 0POPMICHUN TIO MPUHATHIM TOTIOJIOTHUECKUM PEIICHHSIM B
CETH CJIEIyeT MCIOJb30BaTh MporpaMMHbie MpoayKThl Microsoft Visio, SPlan, 3D
Home 1 um nogo6HbIe, TMO0 BO3MOXKHO MCIIOJIb30BaHUE IPAPUUECKUX N300paKeHUI
OTIENBHBIX YCTPOMCTB B CETH, KOTOPHIE WCIOJIB3YIOTCSA B  aHAJOTHYHBIX

IIPOrPaMMHBIX MPOIYKTaX.

Cxema opranuzanuu CBsi3€d J0KHA OBITH BBINIOJTHEHA B COOTBETCTBUM C
oCcHOBHbIMU TpeOoBanusiMu, npuBefeHHbBIMEH B ['OCT 2.701-84 «ECKJ. Cxewmsi.
Buapl u tunel. O6mme TpeboBaHus K BhIMoJHEeHHUIO». [Ipumep ogopmiieHHs: cxeMbl

opra’usauuu csssen npuseneH B [Ipunoxenun /.

[Tpu odopmileHn: TUTaHA PACTIONOKEHUS 000PYAOBaHUS MOXKHO MCIIOJIb30BaTh
yCIIOBHBIE 0003HaueHus, pekomeHaoBaHHble cTaHgapTom ANSI TIA/EIA-606.
Poccuiickue crangaptei, mpuHsteie B 2010 1. — TOCT P 53246-2008
«Madpopmanmonnsie TexHojoruu. CucTteMbl KaOelbHBIE CTPYKTYpHUPOBAHHBIE.
[IpoexkTrpoBaHNE OCHOBHBIX Y3JI0B cuctembl. OOmmue TpeboBanus» u ['OCT P
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53245-2008 «MHdpopmManoHHbIE TEXHOJIOTHUHU. Cucrembl KaOeIbHbIC
CTPYKTYpPUpPOBaHHBIE. MOHTaX OCHOBHBIX Y3JIOB CHUCTEMBI. METOABI WCIBITAHUS.
OdopmiieHne pelIeHu Mo pa3MElIeHUI0 O0OpYAOBaHUS MOXKHO PEKOMEH]I0BATh
OCYIIIECTBUTH IMMyTEM HAJOXKEHHUS CXEMbI pa3MEIICHHsI Ha TUIaH moMemeHui. [Ipumep
oopmIteHHs TJIaHa PACIIONOKCHHUS 000PYIOBAHUS U MPOKIAIKHA KaOelsi MPUBEACH B
[Mpunoxenun E paHHbIX MeToanueckux pexkoMeHpanui. O003HaueHHs] HEKOTOPBIX
AJIEMEHTOB KOMMYHUKAIIMOHHBIX CPEJICTB (PO3ETKH, My(PThI, KPOCCHI U T.I1.), & TAKKE
00O3HAYCHUs Ha TPOKIAAKY Kabemns, pEeKOMEHAyeMble IaHHBIM CTaHIApPTOM,

NpUBEAECHBI B Ta0IMIE 7.

Tabnuua 7 — YcnoBHbIe 0003HAUEHHS] KOMMYHHKALMOHHBIX CPEJICTB

[To3. o603HaueHue Haumenosanue
PC PabGouyas cranimsa
K1, K2 KommyTtatop
C Cepsep
4 [Tepexon Ha 6osee BHICOKUI YPOBEHb
“ Iepexos Ha OoJiee HU3KHUI YPOBEHD
— TpyOHas mpokiaaka Kabens
/\’ Ka6ens UTP
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4 O®OPMJVIEHUE KYPCOBOTI'O ITPOEKTA

4.1 TpeooBanus k 0poOpMJIEHHIO TOSICHUTEIbLHOM 3aNIMCKHU

KypcoBoii npoekT opopmiisieTcs B BUI€ TEKCTOBOM YacTH.

TexcroBas yacth paboTel OdOpMIIIETCS B BHUJIC TOSCHHUTEIHLHON 3aIlHMCKH,
coJieprkalieid 000CHOBaHUS, pacyeThl U TaOJIUIIbI pa3pabOTaHHBIX U PEKOMEHIYEMBIX
peuieHuii. B noscHUTENbHON 3amucke B MPUIIOKEHUH TMPEICTaBICHBI rpapuueckue

CXEMBI.
4.2 OdopmiieHue NOSICHUTEIbHOM 3alIUCKU

[losicHuTenpHast 3amucKa JOJKHA ObITh O(QOpMIIEHa B COOTBETCTBUH CO
crangaptoM npeanpustus bIIOY «Omckuit ATK» [1].

TekcT NosICHUTENbHON 3aMCKH BBIMOIHSIOT Ha JIMCTaX nucyell 6enoit Oymaru
pazmepom 210x297 mm (dbopmat A4) Ha ofHOU cTOpoHE JHcTa. JIuct odopmisercs
paMKoOil ¢ OCHOBHOW HaJHChI0. Pa3Meprl OTCTYNOB paMKH OT Kpas jucra: ciesa - 20
MM, CBEpPXY, CIIpaBa U CHU3Y - 5 MM. Paccrosinue ot pamku (GopMbl 10 TpaHUI] TEKCTA
B Ha4aJIe U B KOHIIE CTPOK - HE MeHee 3 MM. PaccTosiHME OT BepXHEN WM HUKHEN
CTPOKH TEKCTa JI0 BEpXHEH UM HUXKHEN paMKH JOJKHO ObITh HE MeHee 10 M.

TekcT BBIMNOJMHSAETCA C HCIONb30BAHUEM KOMIIBIOTEpA W TpPUHTEpa — B
penaktope Microsoft Word: mpudt Times New Roman, pasmep — 14, nuser mpudra
YEpHBIM, MEXIYCTPOUHBIM HWHTEPBAJl — IIOJYTOPHBIM, OTCTYIl MEPBOM CTPOKHU
(ab3aunbii orctym) 1,25 cM, BhIpaBHHBaHUE TEKCTa — IO IIMPUHE, PacCTaHOBKA

MEPCHOCOB 11O TCKCTY — aBTOMATHYCCKasd, B pCIKUMC KaueCTBCHHOM IeYaTH.

4.2.1 TlocTpoeHHE OSACHUTEIHHOMN 3aniCKH [1]
HanMmeHOBaHMST ~ CTPYKTYPHBIX  JJIEMEHTOB  TOSICHUTEIIBHOW  3aIMCKH

KYpPCOBOTI'O IMPOCKTA ABJIAIOTCA 3aroJIOBKaMU €€ OTHCIIbHBIX YacTeu:
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«3AJJAHUEY, «COEPXXAHUEY, «ITEPEYEHDb YCJIOBHbIX
OBO3HAUYEHU», «BBEJIEHHEy, «3AKJIFOUEHUEY, «CIIMCOK
HNCITIOJIB3YEMbIX MCTOYHUKOBY, «ITPUJIOXXEHHWEY.

3aroJIOBKM CTPYKTYPHBIX 3JIEMEHTOB CIEAYET paclojiaraTh 10 LIEHTPY CTPOKH

0e3 TOYKH B KOHIIC U IICYATATh IIPOINCHBIMHA 6y1(BaMI/I, HC IIOAYCPKHUBAs.

[Ipu OpomitopoBke pabOThl HEOOXOIUMO MPHUACPKUBATHCS — CIETYIOIIETO

MOpsIIKa:
- TiepBasi CTPaHMIlA — TUTYJIbHBIN JIUCT;
- BTOpasi CTpaHHUIIA — 3a/1aHUE Ha KYPCOBOM IPOEKT;
- TPEThs CTPAHMIIA — COJICPKAHNE;
- YeTBEpTas CTpaHUIlA — TMEepeYeHb YCJIOBHBIX O0O3HA4YCHHWH (TIpH
HEOOXOIUMOCTH).

Jlanee crnegyeT BBEACHHME, OCHOBHAs 4acTh, 3aK/IIOUYEHHE, CIIUCOK
UCIOJIb3YEMBIX HCTOYHUKOB M THpuioxkeHus. OCHOBHAs 4YacTb MOSICHUTEIbHOU
3alMCKH TIPEJICTABISIETCS B BUAC Pa3eiioB, MOAPA3ZCNiOB, MyHKTOB U TOIIYHKTOB,
KOTOpbIE HYMEpYIOTCS apabCKuMu 1udpamu.

3aroJioBKM pa3lieJioB I[E€YaTaloTCd NPONUCHBIMU OyKBaMu IO LIEHTPY, C
UCTIONIb30BaHUEM MIPU(TOBOTO BBIIEICHUS (MOMYXHUPHBIM MmpudT, Kerib N16,
HACTPOWKHM ab3ala —ypoBeHb 1, uHTepBas nepes ad3aiem 12mr).

3aroyioBKM MOJIpa3/eloB IEeYaTalTCsl CTPOUYHBIMU OyKBaMH (KpoMme NepBOi
IPOMUCHOMN), C UCHOJIb30BAaHUEM MIPUPTOBOIrO BBIAEICHUS (TOIYXUPHBIA MIPpUPT,
kerib Nel4) ¢ aG3amHOr0 OTCTyMa (MHTEpBaJ nepes u nocie ad3amna 12 nr).

3arooOBKM IMYyHKTOB TI€YATAlOTCSA CTPOYHBIMH OykBamMu (Kpome TIepBOM
MPOIMUCHON ), HAUWHAs ¢ a03aia (MHTepBal nepes ab3ameM 6 mr).

PaccTossHue Mexmy 3arojOBKOM CTPYKTYpPHOM dYacTu (pasfena) U TEKCTOM
(3aro;I0BKOM TOJIpa3zesia) 3a UCKIIFOUEHUEM 3arojioBKa MyHKTa JOJDKHO OBITH PaBHO

ABYM HAKaTHAM KJIIaBUIITH «entery.
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Pa3nensl JOMKHBI UMETHh MOPSIAKOBYIO HyMEpalMIO B MpeesiaX BCEro TEKCTA.
Howmep pa3zzaena yka3bIBaeTcs mepes] ero Ha3BaHUEM, TMOCIe HOMEpa pas/ienna TouKa He
CTaBUTCS, IEpe 3arojOBKOM OCTaBisAOT mpoOen. HaumeHoBaHus pasnenoB
NeYaTaTCsd MPONMHMCHBIMH OykBaMH C  a03al[HOTO  OTCTYIA, BBLICISAIOTCA
noJry>)kupHbIM 1pupToM Nel6, TOuka B KOHIIE HAMMEHOBAHMSI pa3/iesia HE CTaBUTCS.
Paznienst paboTel 0popMIIsIOTCS, HAUUHAsA C HOBOM CTPaHUIIBL.

Homep mompaszgena cocTouT U3 HOMEpa pasliena W MOPSAKOBOIO HOMepa
noJipaszena, pa3ieJeHHbIX TOUKOM. B KOHIIe HOMepa noapasiena Touka He CTaBUTCH,
HanpuMmep: «2.3» (TpeTudl Mmojapasaen BTOPOTO pasjerna). 3aTeM HUIET 3arojoBOK
nojipas3ziena, Imepen KOTOPBIM OCTaBISIIOT mpoOen. HanMeHnoBanus moapasienos
[eYaTalTCsA CTPOYHBIMU OyKBaMu (KpoMe IepBOM MPONUCHON) ¢ a03allHOT0 OTCTYTIA,
BBIICIISIFOTCS TOJTY>KUPHBIM 1ipudTom Nel4.

[TyHkThl (HOANYHKTBI) HYMEPYIOTCS B Ipeleiax KaxAoro mnojpasziena
(mynkra). Homep myHKTa COCTOMUT M3 MOPSAKOBOIO HOMEpa MOJpasjena U HoMepa
MyHKTa, pa3[eIeHHBIX TOYKOHW. B KOHIlE HOMepa IyHKTa TOYKa OTCYTCTBYET,
HanpuMep:

«1.3.2» (BTOpO# MYHKT TpeThEro Mojapasjena IepBoro pasaena). I[locie

nmpo0ea UIeT 3aroJIOBOK IMyHKTa (MTOAMYHKTA).

4.2.2 Hymeparus cTpaHUI] TOSICHUTEIILHON 3alMUCKU

Hywmeparust TUCTOB TOSICHUTEIBHOM 3alMCKU CKBO3HAS C y4ETOM TaOJuIl U
PUCYHKOB, BBITIOJIHEHHBIX Ha OTJEIbHBIX JIUCTAX, a TAKKE BCEX JMCTOB MPHUIIOKECHHUS.
branku THTYIRHOTO JIMCTA, 33/IaHUS U pedepaTa He HyMEPYIOTCS, HO X MOPSIKOBBIN
Homep (1,2,3) mompazymeBaercsa. Homepa cTpaHui] NpOCTABISIIOTCS apaOCKUMU

nudpamMu B MPaBoOi HIHKHEH YacTH OCHOBHOM HAJMUCH 0€3 TOUKH.
Hymepanus cTpaHdIl HAYUHASTCS C JINCTA COACPIKAHUS U SBIIICTCS CKBO3HOM.

4.2.3 OdopmiieHne WLTIOCTPAIAN
B unnroctparnmonnsiii matepuan paboThl MOTYT OBITH BKJIFOUEHBI Tpadukwy,

miakatel, Gotorpadun W TEPBUYHBIE JOKYMEHTHI, (ailibl KOMIBIOTEPHBIX
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Npe3eHTalnl, a TaKXke APYyrue MaTepuanbl, HEOOXOAMMBbIE Ui JEMOHCTpALMU U
MOSICHEHUS TIPH 3aIlUTEe pabOTHI.

Nnmoctpanuu (doTtorpaduu, pUCYHKH, ICKHU3BI, CXEMbl, T'paduKH, KapThl,
JUarpaMMbl, KOMITBIOTEPHBIE PACIIEYaTKH) CIAEAYET pacroJiaraTh B MOSCHUTEIbHOU
3allMCKE HEMOCPEACTBEHHO IOCJE TEKCTa, B KOTOPOM OHH YIOMMHAIOTCS BIIEPBBIE,
WIN Ha cienyromen ctpanuie. OHU JOJIKHBI ObITh B KOMIIBIOTEPHOM HCIOJHEHUH U
MOTYT OBITh IIBETHHIMU. Ha Bce wiumiocTpanuu JOJIKHBI OBITH CIENaHbl CCHUIKH B
TEKCTE NOSCHUTEIbHOMN 3aIIUCKU.

NnmrocTpanyivi 1OMKHBL OBITH PACIONIOKEHBI TaK, 4TOOBI MX OBLIO yAOOHO
paccMaTpuBaTh 0€3 MOBOPOTA MOSCHUTEIBHON 3alMCKA K KypcOBOM paldoTe Ui ¢
IIOBOPOTOM I10 YaCOBOW CTpPEJIKE.

NnmrocTpanuu, KOTOpbIE paclioNOXKEHbl Ha OTAEIbHBIX JTUCTaX MOSACHUTEIbHON
3allCKM, BKJIIOYAIOT B OOWIYI0 HyMepauuio cTpaHul. Mimmoctpaunuio, pasmepsl
KoTopoil Oombiie (opmara A4, yYUTHIBAIOT KaK OJIHY CTpPaHMIy M BBIHOCAT B
PUIOKEHUE.

Wnmoctpanu~ o0o3HavaroT  ciaoBoM  «PUCYHOK» M HyMepyloT
MOCJIEIOBATENbHO B Tpenesiax paszjelia MOSCHUTEIbHOM 3allMCKU WM CKBO3HOM
HyMEpALUEH.

Homep wimrocTpaliuu TODKEH COCTOSITH M3 HOMEpA pasfena U MOPSIKOBOrO
HOMEpA WJUTIOCTpAlK, pas3jaeieHHbiXx Toukoil. Hanpumep: «Pucynok 1.2» (BTOpOii
pUCYHOK mepBoro paszaena). Homep wmocTpauuu, ee Ha3BaHHWE W MOSICHSIOIINE
NOANMKWCH TIOMEIIAIOT TOCJIEN0BaTeNbHO MOJ wWuitocTpaueil. Eciu B pabore
NpUBEACHA OJHA WLIIOCTpALUs, TO €€ HE HyMEPYIOT U CJIOBO «PUCYHOK» HE MUIIYT.
WtrocTpauyy  JOJDKHBI MMETh HAaMMEHOBAaHHME, KOTOPOE JaeTcs IIOCIIe HOMEpa
pHUCYHKA.

Touka mocie HOMEpa PUCYHKAa M HAaMMEHOBAaHHWS WJUIFOCTPALIMM HE CTaBUTCH,
HaIpumep:

Pucynok 2.1 — Cxema coenuHeHUs

MC)K)Iy HOMCPOM PHCYHKa M HAMMCHOBAHHUECM HIUIIOCTpAallMU CTABHUTCA THPC.

Ha3Banue wmocTpanuu MedaTaroTcsl CTPOUYHbIMU OykBamu (KpoMe THepBOM
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IPOMUCHOM), 0e3 ucmonb3oBaHus Wpu@ToBoro BeineneHus (kerinb Nel2). Mexay
MOJIITMCHIO0 PUCYHKA U TEKCTOM PabOThl HEOOXOAMMO OCTABIISATH IyCTYIO CTPOKY.
CchUIKM HAa WUIIOCTPAallMA B TEKCTE IMOSICHUTEIBHOM 3allUCKU K KypPCOBOM
(IurIoMHOM) paboTe (IMpoeKTe) YKa3bIBaIOT MOPSIKOBHIM HOMEPOM HILTIOCTPAIIHH,
Hanpumep, «Ha puc. 2.5...» umu «(puc. 2.5)».
Ecim B  pabore  paccmaTpuBaeTcs  HCIIOJIb30BAHHE  CIIELUANIBbHBIX
nporpaMMHBIX cpencts, Hampumep Cisco Packet Tracer, To He0OXOIMMO BCTaBHUTH

I/I306pa)K€HHC HY>KHOI'O OKHa B TEKCTOBBIU HOKYMCHT.

4.2.4 Odopmnenue Tadbiuil

Tabmuupl TPUMEHSIOT IS JIydIleld HArJIsSJHOCTH M yJ0OCTBAa CpPaBHCHHUS
nokasareneid. HammeHnoBanue TaOidil, TPU €ro HaIWYUH, JOJDKHO OTpa)xaTh e€e
coJiep>KaHue, ObITh TOYHBIM, KPATKUM.

Kaxnas tabnuua popkHa HMMETh Ha3BaHUE, KOTOPOE pacrojaraioT Haj
Ta0JIMIIeH 1 BRIPAaBHUBAIOT 1O JIEBOMY Kpato Tabiuiibl. Ha3zBanue u cinoBo «Tabnuiia»
HAYMHAETCS C MPONMHUCHOM OyKkBhI. Ha3zBaHue He moauepKuBaeTcCs.

Kaxxnas Tabnuia qomkHAa UIMETh Ha3BaHHUE, KOTOPOE CIIEAYeT MOMEIIaTh Hall
Tabaunen ciesa, 0e3 ad3aIHOTO OTCTYIA B OJIHY CTPOKY C €€ HOMEPOM uepe3 TUPE B
COOTBETCTBHH C PUCYHKOM 4.

Paccrosinie oT TekcTta 10 TaONHIBl U OT TAOIHIIBI 10 MOCJIEIYIONIETO TeKCTa
PaBHO OJTHOMY MEXIyCTPOYHOMY WHTEpBaly. Mexay HauMEHOBAaHHWEM TaOHIBI U
caMoi TaOJIUIICH HEe TOJKHO OBITh MyCTHIX CTPOK. (cM. puc.l).

Tabmuna 1.2 — PazMeps! maiGe

HomuransHbH BiyTpenmuit Tonmusa maider
IHAMETP pe3bOBI D0NITa IHAMETp MAHOEI —— -
1 2 3 4
20 2.1 0.8 1
25 2.6 0.5 0.8

Pucynok 1 — Odopmiienue Tabauis!
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Tabnuipl, 3a HUCKIOYEHHUEM TaOJuIl MNPUIOKEHUM, CJIEAYyeT HyMEepOBaTh
apaOckumu 1udpaMu CKBO3HOM HyMepaIue.

JlommyckaeTrcsi HymepoBaTh TaONMIBI B Mpenenax pasziena. B stom cioyuae
HOMEp TaONHWIbl JOKEH COCTOATh M3 HOMEpa pasjeia U MOPAIKOBOTO HOMepa
TaONUIIbI, pa3feleHHBIX TOYKoM, Hampumep: «Tabmuma 1.2» (BTopas Ttabnuna
nepBoro pasaena). Ecnmu B pabore oana Tabiuia, ee HE HYMEPYIOT U CIOBO

«Tabnumay He MUITYT.

4.2.5 OdpopmiieHrE CIUCKA UCTIONB3YEMbIX HCTOYHUKOB

[Tpu BEIMOTHEHNN KYPCOBOTO TPOEKTa aBTOp 00s3aH JaBaTh B MOSCHUTEIHLHOMN
3aIMCKEe CCBHUIKM HAa MCTOYHUKH, MaTEPHAIbl WU OTACIbHBIC PE3yNbTaThl, KOTOPHIC
MIPUBOSITCS B paloTe.

Takue CCBIIKM NMalOT BO3MOXKHOCTHh Pa3bICKaTh JOKYMEHTHI W TIPOBEPHUTH
JIOCTOBEPHOCTh CBEJICHUA O I[IMTHUPOBAHUU JIOKYMEHTa, Jal0T HEOOXOJIUMYIO
uH(OpPMAIMI0O O HEM, MO3BOJISIIOT IMOJYYUTH MPEJCTABICHUE O €ro COJIep KaHHH,
sS3BIKE TEKCTa, 00beMe. Eciii ouH 1 TOT ke MaTepual mepenu3acTcsl HEOJHOKPATHO,
TO CIeAyeT CChUIAThCS Ha mociennue usnanus. Ha Oonee paHHHE W3IaHUS MOXKHO
CCBUIATHCA JIUIIhL B TEX Ciy4asx, KOrJa B HHUX €CTh HYXHBIM Marepuaj, He
BKJIFOYCHHBIN B MOCJICIHUE U3TAHUS.

CchUIKM B TEKCTE Ha UCTOYHUKHM OCYIIECTBIISIOTCS MyTEM MPUBEACHUS HOMEpa
M0 CIUCKY MCTOYHMKOB. HoMEp MCTOYHMKA MO CHHUCKY 3aKJITI0YAcTCs B KBaJpaTHBIC
CKOOKH, Hanpumep, [2].

[Ipy wucCHoSb30BaHUM CBEACHUI, MaTepuaioB M3 MOHOrpaduii, 0030pHBIX
cTaTeil, y4eOHUKOB M JPYTUX MUCTOYHHKOB C OOJIBIIMM KOJIMYECTBOM CTPAHHI] B TOM
MecTe paboThl, TAE€ MdaeTcs CChUIKAa, HEOOXOAMMO YyKa3aTh HOMEpa CTpaHwMIl,
WUTFOCTpaluid, Tabnuil, ¢GopmyJsi, Ha KOTOphIE JaeTcsl CChlIka B padote. Hampumep:
[10, c. 225, tabm. 1] (3mech 10 — HOMEp HMCTOYHHMKA B CHHCKe, 225 — HOMEp
CTpaHuIlbl, | — HOMEp TaOJIHIIbI).

[lepeyeHr HMCHOJNB30BAaHHBIX HCTOYHUKOB HEOOXOJMMO TMPUBOAWTH B

CIICAYHOIICM ITOPAIAKE:
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- MEKTyHapOIHO-IIPABOBBIE TOKYMEHTHI,

- HOPMAaTUBHO-TIPABOBBIE AKThl B XPOHOJOTHYECKOM MOPAJKE U C yUETOM
UX IOPUINYECKON CUJIbI (3aKOHBI, MIOJI3AKOHHBIE aKThI U T.JI1.);

- CTATUCTUYECKUE MATEPUAIIBI;

- apXHUBHBIC MaTEpHUaJbl,

- CTICIMANIbHAS JINTEPATypa.
HcTounuku ciemyer pacmosaraTh OJJHUM U3 CIECAYIOMINX CIIOCOO0B:
a) B TIOPSJKE MOSBJICHUS CCHUIOK B TEKCTE KypCOBOW pPabOTHI;

0) B anaBUTHOM MOpsiiKe haMUTTUI TIEPBBIX aBTOPOB WJIU 3arJIaBHil.

CBCI[CHI/IH 00 HCTOYHHKAX, BKIOYCHHBIX B CIIHMCOK, HCO6XOI[I/IMO JaBaTb B

COOTBETCTBHUHU C UX OMOIMOrpadnueCcKUM OMUCAHUEM.

4.2.6 OpopmiieHrEe TPUIIOKECHUII

[Ipunoxenuss oQOPMISIOT Kak MPOJOJKEHHUE IMOSCHUTEIbHOM 3amUCKH K
KypcoBoil pa0oTe Ha MOCIENYIOIIMX €€ CTpaHMIAaX, pacroJiaras UX B IMOPSAIKE
MOSIBJIEHUS CCBUIOK B TEKCTE.

Kaxnoe mnpuioxkeHue clelyeT HauyMHaTh C HOBOIO JIMUCTa (CTPaHULBI) C
YKa3aHHEM HaBepXy chpaBa CTpaHulpl cioBa «lIpuiioxkeHue», Hane4yaTaHHOIO
CTpoYHbIMH OykBamu. llpusnokeHue MOJKHO MMETh COJEpKaTeNIbHBIA 3aroJioBOK,
PACIIOJIOKEHHBIN B CIEAYIOLIEN CTPOKE 110 LEHTPY.

Ecnu B kxypcoBoii pabore Oojiee OIHOTO NPWIOKEHHS, HX HYMEPYIOT
MOCJe0BaTEIbHO MPOMUCHBIMU OyKBaMU  pyccKoro andaBuTa, HalpuMep,
[Tpunoxenue A, [Ipunoxenue b u 1.1.

Nnmoctpanuu, Tabmuisl W (QopMynbl, MOMEIIaeMble B  IPUIOKEHHUS,
HYMEPYIOT B Mpejenax Kaxa0oro npuioxenus, Hanpumep: «Pucynok I1.A.2» (BTopoii
pucynok mnpwioxeHuss A); «Tabmuma I[1.b.1» (mepBas tabnuma mpuioxeHus b);

(IL.B.3) — (tpeThs hopmyna npumnoxenus b).
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CBsI3b OCHOBHOT'O TEKCTa KYPCOBOM pabOThI C MPHUIIOKEHUSIMHU OCYIIECTBISETCS
4yepe3 CChUIKH, YIOTpPEOIieMbIe CO CIOBOM «CMOTPH»; OHO OOBIYHO COKPAIIACTCS U
3aKJII0YaeTCsl BMECTE C MHU(PPOM B KPYTJIbIE CKOOKH.

B pabote He JOMKHO OBITH MPHUIIOKEHUH, HA KOTOPBIE HET CCHIJIKA B OCHOBHOM
€€ YacTHu.

[IpunoxeHus MOKHBI UMETh OOLIYI0 C OCTaJbHOM YacThlO MOSCHUTEIHLHON

3alUCKU HyMEPAIUIO0 CTPAHMUII.
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5 OPTAHU3ALIUA 3ALLIUTHI

5.1 IIpoueaypa 3auThI KYPCOBOI0 NMPOEKTAa

KypcoBoii mpoekT nomkeH ObITh CIaH Ha MPOBEPKY B CPOK, yKa3aHHBIA B
3aJIaHUU.

[locne momHOro 3aBeplIeHHs] padOTHI HaJ MPOEKTOM IMPOMCXOAUT 3alluTa
KyPCOBOTO MPOEKTA.

[Tpouenypa 3amuThl MpeanoiaraeT cjaady MOSICHUTEIbHOW 3alMCKH,
NpE3CHTAIMI0 PabOThl M YCTHYIO (OpPMYy OTBETOB CTYJEHTa Ha BOIPOCHI,
3amaBaeMble npenogasaTeneM. CTyIeHT AOJDKEH KpPAaTKO H3JIO0KHTH COAEp)KaHUE
cBO€i paboOTHI, MOCTABJICHHbIE B HEH MPOOJIEMbI, MPOJEMOHCTPUPOBATH PaAOOTY
MMOCTPOCHHOW MOJEIIA CETH.

Ha nmy6nnyHyo 3a1uTy KypcoBOro MpoeKTa OTBOJUTCS 10 15 MUHYT.

Bo BpeMsi myOnuM4HON 3allMThl KypCOBOIO MPOEKTa CTYAEHT JIOJDKEH KpPaTKO
c(opMyIUpOBaTh 1I€Nb PaOOThl, U3J0KHUTh COJIEPKAHUE, AKLIEHTUPYS BHUMaHHE Ha
HanboJiee BaKHBIX M MHTEPECHBIX C €r0 TOYKU 3PEHUS PEeLICHUX, B IEPBYIO OUEPE/ib,
NPUHATBIX CTYJEHTOM CaMOCTOSATENbHO. IIpuM BBICTYIJIEHMM [IOJKHA  OBITh
UCIIOJIb30BaHa JEMOHCTPALUS OCHOBHBIX Ppe3yJbTaTOB paboOThl (IIpe3eHTalMs,
TIOJIXO/I K MIPOSKTUPOBAHMIO, paboTa ¢ mporpamMmoii). Bece mMarepuanbl KOMUPYHOTCS
Ha KOMITBIOTEP 10 Hayasia 3ali1Thl.

IIpu omnpeneneHnM HUTOrOBOM OLEHKH IO 3aLIUTE KypCOBOIO IPOEKTa y4H-
THIBAIOTCS: O(OPMJICHUE TOSCHUTEIBHON 3alMCKH, JTOKJIaJ CTYJIEHTa, OTBEThl Ha
BONPOCHI, CTENEHb CaMOCTOSATEIbHOCTH CTYyJE€HTa MpH paboTe Haa KypCOBBIM
IIPOEKTOM.

Ecnu pabota siBisieTcss HEYJIOBJIETBOPUTEIBHOM, TO MOCIE WCIPABICHUS OHA
NPEACTABIIIETCS HA IOBTOPHOE oOLEHWBaHME. IIpu BBISIBIEHHMM CEPBE3HBIX
OTKJIOHEHUH OT NPEeabABISIEMBbIX TPEOOBAaHUN K KYypCOBOMY IPOEKTY CTYAEHTY

mpeaiaraeTcsl YCTPaHUTh HENOCTAaTKA WIM pa3paboTaTh HOBYIO TEMY KYpPCOBOTO
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npoekra. Cpok 10pabOTKH MPOEKTa yCTAHABIMBACTCS PYKOBOIHMTEIEM C Y4E€TOM
3aMeuyaHuil 1 06beMa HeOOXOANUMON JOPaOOTKH.

KypcoBoit MpOEeKT, YHOBJIETBOPSIOMIUN TPEABSIBISICMbBIM TPEOOBAHUSIM,
JOIycKaeTcss K 3amuTe B JeHb © 4ac, HA3HAYCHHBIH PYKOBOJUTEIEM.
OxoHyaTenbHast OLEHKAa KypCOBOTO TMPOEKTa BBICTABIIAETCS MO HTOTaM 3allUThl U
Ka4yecTBy pa3paboTaHHOro mpoekta. CTylneHbl, HE CHaBIINE KypCOBOW HMPOEKT WM
TIOJTYYHBIIIME HA 3alIUTE HEYIOBICTBOPUTEIHHBIC OIEHKHU, HE JIOMYCKAIOTCS K clIadye
IK3aMEHa 110 MEXTUCIUTUIMHAPHOMY KYpCY.

3anuineHHble KYpCOBBIC MPOCKTHI CTYICHTaM HE BO3BPAIAIOTCS CTyIECHTaM U

XPaHATCS B apXHUBE YICOHOTO 3aBEIACHUS.
5.2 Kputepuu oleHKH KYpCOBOIr0 MPOeKTA

OuLEeHKON «OTJIMYHO» OLICHUBAIOTCS KYPCOBBIE MPOEKTHI, BHIIIOJIHEHHBIE B
COOTBETCTBUM C 3aJJaHUEM U BBIIICU3IIOKEHHBIMA TPEOOBAHUSIMU, BBITOJTHEHHBIMU
camocrosiTenbHo. PeanusoBanbl  Bce (yHkuuu, omnucanHble B T3. Ilpu orenke
IIPOEKTa BAXKHYIO POJIb UTPAIOT YETKUE OTBETHI HA MIOCTABIICHHBIE BOIPOCHI, a TAKKE
CTENEHb YCBOCHHMSI CTYAEHTOM IOHATHN U KATETOPHI 110 TEME UCCIIEI0BaHNS, YMEHHE
paboTatb C JOKYMEHTAJIbHBIMU M JIMTEPATypPHBIMH HMCTOYHUKaMH. [loBbimiaer
LIEHHOCTh KYpPCOBOT'O IPOEKTA €ro MPaKTHYECKOE MCIOJb30BaHUE HA MPOU3BOJICTBE
WM B y4eOHOM TpoIiecce.

OLeHKol  «XOpoIIO» OLEHUBAKOTCA KYpCOBBIE TIPOEKTHI, B KOTOPBIX
pealin30BaHbl Bce (PYHKIIMH, ONUcaHHbIe B T3, HO MMEIOIIME YaCTHbIE HEJOCTATKU B
peanu3anuy MPOEKTa, HEKOTOpbIE MPOOENbl B MPOPA0OTKE OTIEIbHBIX BOMPOCOB,
HEMOJIHBIE OTBEThl HA BOINPOCHl, HE3HAYUTENbHbIE OLIUMOKK B O(OPMIICHUU
MOSICHUTEJIBHOM 3aIIUCKHU.

OueHKON  «yAOBJIETBOPUTENBHO» OLEHUBAIOTCS KYpCOBbIE MPOEKThI, B
KOTOPBIX peann30BaHbl HE Bce (PyHKIMHU, omucaHHbie B T3, cmabo mpopaboTaHbl
KJIFOUEBBIE BONPOCHI OPraHMU3alMy CETEBOr0 aJIMHUHHUCTPUPOBAHMS, HEIOCTATOYHO
apryMEHTUPOBAHHBIE OTBETHI Ha BOIPOCHI, UMEIOTCS HEAOCTATKU B OQOPMIICHUU

MOSACHUTEIHLHOU 3aIMUCKU.
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Kpurepuu, mnpu Hamumaum XOTS ObI OJJHOTO M3 KOTOPBIX paboTa OIIEHUBACTCS
TOJIKO Ha «HEYJOBIIETBOPUTEIBbHO». K HUM OTHOCSTCS:

- coJepkaHue pabOThl HE OTHOCUTCS K TIpeAMETy IUCHMIUIMHBI WM He
COOTBETCTBYET 3aJIaHUIO;

- TporpaMMHas peaju3amus MOJCIA CETH HE BBHINOJHACT (PYHKIUH,
OIMCAaHHBIX B T3;

- TOSCHUTEIbHAA 3amucKka W (WIM) co3JaHHas MOJeNIb HMEeT XapakTep
TJjiarvara,

- HECTPYKTYPHUPOBAHHBIN IUIAH KYPCOBOTO MPOEKTA;

- 00BeM MOSCHUTEILHOM 3aIIMCKH MEHEE 15 IMCTOB MAITMHOIUCHOTO TEKCTA;

- B paboTe OTCYTCTBYIOT CCBUIKM U CHOCKM HAa HOPMAaTUBHbICE U JIPyTHE
HCTOYHHUKU;

- B paboTe OTCYTCTBYET IMPHIOKEHHUE B BUJIE MOJIEIHU CETH;

- HaApyUIEHUE TMOCIEIOBATEIbHOCTH H3JI0KEHUS, YaCThle MOBTOPEHHUS, He-
yeTkue (OpMyJIUPOBKHU, OTOBOPKH, FPAMMATHUECKHE OIITUOKH;

- odopMieHre KypcoBOro TIpOeKTa HE COOTBETCTBYET TPeOOBaHUAM
(oTcyTCTBYeT HyMepalMs CTPaHMI[, HEBEPHOE WJIM HEIMOJHOe odopMIleHHEe

oubsmorpaduu u T.1.).
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[Tpunoxenue A

IIpumepnas TemaTuka KypcoBbix npoexkToB no MJ/IK.01.01 «Opranuzanus,
NPUHLIMIBI MOCTPOCHUSA M (PYHKIMOHMPOBAHUSA KOMIBIOTEPHBIX ceTeH» IS
cTyaAeHTOB cnenuajbHocTH 09.02.02 « KoMnbloTepHbIe ceTn»

1. BosmoxHocTh co3nanus JIBC Ha 6a3e TepMuHaioB

2. AHanu3 METOJOB U CPEACTB YJAIEHHOTO IOCTYTA B KOMIIBIOTEPHBIX CETAX

3. H3yueHue ceTeBbIX MPOTOKOJOB M CTAHAAPTOB, IPUMEHSIOIIUXCS TIPU CO3/IaHUU
VPN

4. CpaBHEHME METOJOB YAAJICHHOro Aoctyna c¢ ucnoib3oBanneM VNC wnu Team
Viewer

5. CpaBHeHue OeCIPOBOJIHBIX CETEeH OTKPBITOTO JOCTYyMa U ceTeil hotspot

6. IlocTpoenue BeruMCIUTEIHLHOM ceT HA ocHOBe VLAN

7. Ilpoextupoanue Wi-Fi ceTn u3 1Byx u 6ojiee poyrepoB

8. DddextuBHOCTh GyHKIMOHUpOBaHUS KoMibioTepHbIX ceTell (KC) u mytu ee
MOBBIIIICHUS B KOMIIAHUHU

9. Opraamsanus 1 GyHKIIMOHUPOBAHUE BUPTYATbHBIX KOMITBIOTEPHBIX CETCH

10. Uzyuenne Texnonoruu MPLS

11. 3ammra xomnsiorepos JIBC npu momomu Firewall

12. TexHudyeckue BO3MOKHOCTH KOMMYTaTOpoB pupmbl Cisco

13. Pa3zpaboTka npoekTa KOMIbIOTEPHOM ceTH Ha 6a3e OECTPOBOAHBIX TEXHOJIOTUH
14. HacTpoiika TOHKOTO KJIMEHTA JJIsl OpraHu3aiuy pabodyero mecra

15. Opranuzaiuss ¥ (QYHKIUOHHUPOBAHME CPEICTB MEpelauyd  JIaHHBIX B
KOMITBIOTEPHBIX CETSIX

16. Onmcanue METOIOB M CPENICTB 3aIMTHl JAHHBIX B KOMITBIOTEPHBIX CETSIX

17. Iloctpoenune koprnopaTuBHOI ceTh Ha ocHOBe Frame Relay

18. MoaeMsbl, X TPUMEHEHUE B KOMITBIOTEPHBIX CETSIX

19. TIpoeKT NpoKIIaIKH JIOKATHHON CETH B KUJIOM 3/IaHUH

20. OTKa30yCTONYMBOE COCMHEHNE UHTEPHET JJIs1 KOMITBIOTEPHOTO KITy0a

21. Ananus npukiaanbix cepsucoB INTERNET

22. [IpoeKT JIOKaJIbHOM BBIYUCIUTEIBLHON CETH y4eOHOT0 3aBEACHUS

23. Opranuzaiiysi 0ecrpoBOIHON CETH B OpraHU3aIuu

24. Vzyyenue apXuTeKTypbl KoMmMyTatopoB Cisco

25. bopr0a ¢ 00T ceTsiMu METOJIOM TIepexBaTa yIpaBJieHHs cpeacTBamu Linux

26. JIlnarHocTrka JIOKaJIbHBIX BRIUMCIUTEIBHBIX CeTel cpeacTBaMu Linux

27. Opranu3aiys yIajJeHHOTO JOCTyNa K KOMITBIOTEPY U CEPBEPY
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[Ipunoxenue b
Oo0pa3sen TUTYJIBHOTO JINCTA

MMHUCTEPCTBO OBPA30BAHUS OMCKOM OBJIACTU
O10/KeTHOE TTpodheccroHalibHOe 00pa3oBaTeabHOe yupexaenne OMCKoM 001acTu
«OMCKHI ABTOTPAHCIIOPTHBIN KOJUIEK»

(BITIOY «Omckuit ATK»)

CrnenuanbHoctb: 09.02.02 «KoMnboTepHbIE CETH»

KYPCOBOM ITPOEKT
no MJIK.01.01 Opranu3auus, NPUHUMIIBI HOCTPOCHUSA U (PYHKIIMOHUPOBAHUS

KOMIIBIOTECPHBIX cerer

Tema: Hazeanue memolt

BpInonHuI CTyAeHT rpynibl

ITpoBepui npenoiaBarens

Onenka

Omck 2019
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IIpunoxenue B

Oo0pa3sen 3aganus

MMHUCTEPCTBO OBPA3OBAHMS OMCKOM OBJIACTU
010/pKEeTHOE PO ECCHOHANBHOE 00pasoBaTenbHOe yupexaeHne OMcKoit obnactu
«OMCKIMH ABTOTPAHCITOPTHBIN KOJIJTEXK»

(BITOY «Omckuit ATK»)
YTBEPXIAIO
3am. 1upekTopa
N.B. Cunopenko
« » 20 ron
34/IAHHE

HA KYPCOBOM NPOEKT
no M/IK.01.01 Opranu3auus, NpMHIUNBI IOCTPOCHUS U
(p)yHKIMOHMPOBAaHUS KOMIIBIOTEPHBIX ceTei

CTYIECHTY
IpYIIBI Kypca
cnenuanbHocTh 09.02.02 «KoMnbroTepHbIE CETH»
Tema:
BBEJIEHUE

1 UCCJIENOBATEJbLCKHAM PA3IEJ
N3ydyeHne HOpPMAaTUBHOM JOKYMEHTAllMM, IPOrpaMMHO-ANMNapaTHBIX CPEICTB CETEBOU
MH(QPaCTPYKTYpPHl, CHOCOOOB 3aLIUTHI CETEBONH MHPPACTPYKTYPBHI.

2 TEXHOJIOTUYECKHAW PA3IEJ

Opranuzanus paboT Mo BBOAY B IKCIUIyaTalMi0 OOBEKTOB U CETMEHTOB KOMIIbIOTEPHBIX
ceTeil. YcraHOBKa 1 HacTpolka cpeAcTs 3amuThl nHpopmanuu B JIBC. Odopmnenne TexHndeckoi
JIOKYMEHTAIIUN B COOTBETCTBUU peryiaMeHToB. [IpoBeneHne npoduaakTHueckux paboT Ha 00bEeKTax
ceTeBol MH(MPACTPYKTYphl U pabOUUX CTaHIUH.

3AKJIIOYEHUE
CIIUCOK UCITOJIB3YEMbBIX UCTOYHUKOB
MNPUJIOKEHUE
Jlata BpIJaum 3a1aHUs HA KYpPCOBOM MPOEKT «__ » 20 T
CpOK BBITTOJTHEHHUSI KYPCOBOTO MPOEKTA «_ » 20 1.
PykoBoanTe/ b KypcoBOro npoexkTa / /

3amanue paccMoTpeHo U omoOpeHo Ha 3acemanuu [IMK «MupopMaTtnka W BBIYUCIHUTEIHHAS

TEXHUKA. MaTeMaTnka» oT «  » 20 T
ITporoxom Ne ITpencenarens LIIMK / /
3aanue Moayun « » 20 T
CryneHt / /
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[Ipunoxenue I

IIpuMep 3J1IeKTPUYECKON CTPYKTYPHOH CXeMbI CeTH

Kommyrarop 1 (24 nopra)
12345678 9 1011213141516 17 1819 20 21 22 23 2
l23456789|0?|1l2!514|5l6 PQSCDB>
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l23456789|0|1|2l3|4‘I516I7|8|92DTZlZZZ!
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........................................

42



[Ipunoxenue []

IIpuMmep oopMiIeHUs1 CXeMbl OPraHU3aLMU CBsA3el

Tononorus

= ARG R
0
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[Ipunoxenune E

IIpumep oopMieHus MJIaHA PACIIOJIOKEHUS 000PYA10BAHMS
U MPOKJIAAKH Kabesst

il 13m

4am

YcnoeHble rpacuyeckne obosHaveHus T $
O\ N
= JKryT npoBogos 3a noAsecHsIM N\ KaBens UTP, nponoxen
NOTONKOM
i Ha/l NOABECHBIM
BepTuKkanbHbIA Cyck KaBensHoro Kabeneliuiatien BnesTRVMBCIAR Ui noTonkom (peseps)
=] TS roonen 0 ony
T ¥ BNPUTBIK K CTEKNAHHOM
OPU3OHTaNbHLIK OTPE30K
kabenbHoro kaHana ¢ bl
NEeperopoAKo, NPONOXEHHLIA No
cTeHe unu nony
CasoeHHan MHBOPMALMOHHAR
poaetka
[ n
B CTEHE
 E—

Pucynok E.1 — Bapuanr 1
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Pucynok E.2 — Bapuanr 2
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Muxana Ajsiekcanaposud I'oBopos,

Oxcana Baagumuposna IlapkoBa

KYPCOBOE ITPOEKTMPOBAHUE

METOAUYECKUE PEKOMEHJALUU K BBIITOJIHEHUIO KypPCOBOT'O IIPOEKTA
o MJIK.01.01 Opranusanus, IpUHLMIBI TOCTPOEHUS U QYHKIMOHUPOBAHUS
KOMIIBIOTEPHBIX CETEU

1151 ctyaeHToB crienanbHocTh 09.02.02 KoMnberoTEpHBIE CETH.

KommbroTepHsiii Habop aBTOpa

Iloamucano k meyatu dopmar A4

Vu. u3n. 1. 0,5 Tupax 9k3. Ileuars oneparuBHas

BIIOY «Omckuit ATK»
644024, Omck, yiu. Narapuna, 10



