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KonrponpHast pabora  mo gucuuruinHe «CHCTEMBI CBSI3M W OTOBEIICHUS»
BBITIOJTHSIETCS CTY/IEHTaMU 3a04HOM (hOpMBI 00y4YeHHSI B COOTBETCTBUHU C TPeOOBAHUSIMU
l'ocymapcTBeHHOr0  00pa30BaTENLHOTO  CTaHIApTa  BBICHIETO  MPOPECCHOHATHLHOTO
oOpazoBanuss W ¢ ydeOHbIM T1iaHoM 1o HampasieHuto 20.03.01 «TexHocdhepnas
0€301acHOCTbY» MPO(UIIS MOATOTOBKH «3aIINTa B YPE3BBIYAWHBIX CUTYAITUIX).

Llenpto KOHTPOJBHOM palOOTHI SIBISETCS YINIyOJIeHWE 3HAHUM NpU HU3YYCHHUH
JUTEPATypHBIX HCTOYHUKOB M HOPMAaTHBHO-MHCTPYKTUBHBIX MAaTe€pHajoB, OTpaboOTKa
MPAKTUYECKUX YMEHUH IO MEpPONPUATUSAM IUIAHUPOBAHMS, OPraHHU3alUU OIOBEIIECHUS
HAaCEeJICHUs, COTPYIHMKOB IIPU YPE3BBIYAMHOM CUTYallUH U MEPOINPUATHAX I'PAKIAHCKON
00OpOHBI, OPTaHU3ALMU CBSI3M U OIMOBEIICHUS OPraHOB YIIPAaBJICHUS U JIMYHOTO COCTaBa
aBapuitHO-CIIacaTeNbHBIX CIYk0 W (OPMHUPOBAHUN, MOCTPAAABIIETO HACEICHUS TIPU
MpEeAYNPEXKACHUH U JINKBUIAMN YPE3BbIYANHBIX CUTYalluld B MUPHOE U BOEHHOE BPEMSI.



BBEAEHUE

I'maBHasg 3ajmaya e€QUHOM TIOCYJAPCTBEHHOM CHCTEMBI IMPEAYHPEKICHUS U
JUKBUJIAIMK 4Ype3BbIUalHBIX cuTyanuid (mamee — PCUC) — mnpeaynpexiaeHue u
JUKBUAALMS 4pe3BblYaiHbIX cuTyauuil (naisee — YC) TEXHONEHHOro M IMPUPOJIHOTO
Xapakrepa.

Peanmzanus 5Toil 3amaum mpeanonaraeT 3abJaroBpeMEHHOE OCYIIECTBICHHE
KOMIUIEKCA MEp, HANpPABJICHHBIX Ha MPEAYNPEKICHUE U MAKCUMaJIbHO BO3MOXHOE
YMEHBIIICHUE PHUCKOB BO3HUKHOBEHHUSI 4YpPE3BBIYAWHBIX CUTyalldid, a Takxke Ha
COXpAaHEHUE 3/I0POBbs JIIOJEH, CHUKEHHUE MATEPUAIbHBIX M JIIOJACKUX NOTEPh U
pasMepoB yiepoa OKpyk aromiei TpUpoaHON Cpejie.

[IpobGnema HOCUT MEKBEIOMCTBEHHBIA U MEXKPETHOHAIBHBINA XapakTep u Tpedyer
KOMIIJIEKCHOI'O T0JIX0Jla Ha TOCYJapCTBEHHOM YpPOBHE, MOBBIIIEHUS OTBETCTBEHHOCTU
OpraHoB I'OCYJAapCTBEHHOU BJIACTH, OPTaHOB MECTHOI'O CaMOYIPaBJIEHHUS, OpraHU3aLMI
U HUX PYKOBOJAUTEIEH 3a CBOEBPEMEHHOE IIPOBEJIECHUE  MEPOIPUITHI IO
MPEaYNPEKICHUIO YPE3BbIUANHBIX CUTYALIUM.

[IpupogHo-knuMaTHdeckue ycioBus Poccum co37al0T TMOCTOSIHHYIO  yrpo3y
OTACHBIX TPUPOAHBIX MPOIECCOB U siBieHMH. Hanbonbliylo yrpo3y 4enoBEeYECKUM
KHU3HSAM, 00BEKTaM JKU3HEOOECIIeUeHHsI, HACEJIEHHBIM ITYHKTaM IMPEICTABISIOT MMOXKAPHI,
3eMJIETPSICEHHUS], OTIOJI3HU, CEJIU U MABOJIKU, CHEKHbIE JIABUHBI, IPOPBIBbI BEICOKOTOPHBIX
03€ep, MOATOIUICHHS TPYHTOBBIMH BOJIAMH.

Kinaccuk teopuii unpopmannu Hopbept Bunep yrBepskaan, 4to Bce O0ebpl B MHUpE
MPOUCXOMAT OT HepocraTka MHpopmanuu. [[eHCTBUTENbHO, Ype3BhIUAWHBIC CHUTYaIluU
MOXHO MPEJOTBPATUTh WJIM CYIIECTBEHHO CHU3UTh UX HEraTUBHbBIC MOCIEICTBUS, €CIU
nonyyaemass HHQoOpManus O MeCTe€ M BpPEeMEHM MX BO3HUKHOBEHHUsI OyAeT
CBOEBPEMEHHOM U JOCTOBEPHOM.

VYcnemHoe pelieHue 3aaad yupaBieHUs MEPONPUATUAMU IO MPEIYIPEKIACHUIO U
JUKBUJIAIIMN YPE3BBIUYAWHBIX CUTyallMid HEBO3MOXXHO 0€3 HaJu4yus COBPEMEHHOM,
HaJeXHO JeicTByroniel cBsi3u. OT COCTOSHHSA CBSI3M 3aBUCUT CBOEBPEMEHHOCTH
BBITIOJTHEHUS ATUX MEPOTPUITUH.

B ycnoBusix YC cBOEBpeMEHHOCTh U JJOCTOBEPHOCTH MOJTy4aeMoOil HH(GOPMAILINH B
OCHOBHOM 00€CcTeunBaeTCs:

- CBOEBPEMEHHOW M YCTOMYMBOM OpraHu3alMed CBSA3M U OIOBELICHUS B
COOTBETCTBHU C TPEOOBAHUSIMU PYKOBOJSIIMX JIOKYMEHTOB M C YYE€TOM MECTHBIX
YCIOBUM pELICHUs MPAKTUYECKUX 3aJad N0 MPEAyNpPEeXJCHUI0 U JHUKBUAALNU
Ype3BbIYAHBIX CUTYaIlH;

- (hyHKIIMOHANBEHBIMH BO3MOXKHOCTSIMU M HamOolee 3((HEKTUBHBIMU METOAaMHU U
croco0aMu MPaKTUYECKOT0 UCIIOIb30BaHUS CUCTEM CBSI3HM U ONOBEIIEHUSI.

[Ipu nukBupauuu nocneactBuid YC omHON U3 TJAaBHBIX 3ajay yHOpaBICHUS
SBJISIETCSl IJIAHUPOBAaHUE W OpraHu3alus CHUCTEM CBSI3M M YOPABICHHS  JUIS
CBOEBPEMEHHOM M TOYHOM Mepeaur HEOOX OIUMBIX IAHHBIX OT OPTaHOB YIPaBJICHUS J0
MMOYMHEHHBIX U 00pPaTHO.



1. COAEPXXAHUE ANCLUUNTUHDI

Coneprxkanue pa3ienoB AUCIUTUTHHBL:

Paznen 1. Obuue nonosicenus o céa3u u ee HAHAUEHUE CEA3U 6 36CHLAX
ynpaenenus PCYC.

Onpeoenenue cea3u u kKiaccuguxayus coobwenui. Budwt u pooa cesszu.
Tpebosanus, npeovasiaemvie K ceéazu. Ilomamusa: coobwenue, ungopmayus, KoO.
3aoauu meopuu ceazu. Ucmopus passumus ceazu. Cemaghoprasn azoyxa u koovl Mopse.
Cuenanvl. Kaman ceasu u e2o ¢usuueckue xapaxkmepucmuku. Jlunuu, xawanel u
mpaxkmul  cesazu.  Yzanel  ceasu.  Ochoenvie xapakmepucmuxu —ceazu. Ilonamue
MHO20KAHAbHASL  C853b.  Dppexmusnocmev  kanana cesasu. Memoovl nosviuieHus
nomexoycmouyugocmu U Haodedxchocmu kaumanog cesasu. Cnocobvl KOOUposamusl
coobwenutl. @axmopsi, enuAwUe HA HAOENCHOCIb U Kayecmso cea3u. Oowas cxema
OpeaHU3ayuL Ce53uU.

Tembl Jexkumii:

1. [Tonsitust u onpexnenenus cesizu PCUC u I'O.

2. OCHOBHBIE XapaKTEPUCTHKN CUCTEMBI CBSI3H.

TeMbl NPpaKTHUECKUX 3AHATHIA:

1. Pacyer aneKkTpuyecKuX napameTpoB BUTON Maphbl.

2.PacueT OCHOBHBIX XapaKTEPUCTUK CUCTEMBI OTIEPATUBHON CBA3H.

3. Pacuer nMaJbHOCTH CBS3M MEXIY paauocTaHnusmu. llraHupoBanme cereit
PaIOCBSI3H.

Paznen 2. Cucrembl Tene)oHHOH H (PAKCMMHMIBHOW CBfI3H, 3BYKOBOIO H
TeJICBU3MOHHOI0 BEILAHUS, PAAHOCBA3H

Cmpyxmypa u cocmasé cucmemvl c6:a3U. AHAN0206ble cucmembl CEA3U.
Lugposvie cucmemul céazu. Ocnognvie Xapakmepucmuku Yyu@poeuix CUSHANO8 U KAHALO8
ceazu. Memoovl mooynayuu 6 yughposvix cucmemax ceazu. Lugposas obpabomka
anano2oevix cueHanos. Jluckpemusayus coobwjenuil no epemenu. Keanmoeanue no
yposuam. ConpsidceHue anano208vix u Yugposwvix Kawanos ceazu. Mooembl, ux
Hasznauenue u ocHosHvie xapakmepucmuku. Cnocobvi nepedauu peuesvix CoOOUjeHUll.
OchosHble  Xapakxmepucmuxku aHaio206blX CUCHANI0O8 U KaHanog ceasu. Memoowvl
MOOYIAYUU 8 AHATIO208bIX CUCEMAX C6A3U U ux npumenenue. Onpedenenue nepeuyHou u
emopuynou cemu ceasu. Cucmemvl mene@porHHOU U PAKCUMUTLHOU CA3U: HASHAYEHUe,
cmpykmypa, ocHoenvle Xxapakmepucmuku. Cucmemvl 36YK06020 U MeENEGUUOHHO20
sewanus; HasHavyenue, CMPyKmypa, OcHosHvie xapaxmepucmuku. OCHO6Hble NOHAMUA
paouoceaszu. [Juanazonvl 4acmom cnekmpa 1eKmpomMazHumHuIx koneoanuti. Ilooeusicrvie
cucmembvl paouocesasu: obwjue ceedenus, HaszHauvemue, kiaccugurkayus. llpumenenue u
nepcnekmugvl paseumus cucmem cea3u. (OCHO6HblE cucmembl C6:A3U. HA3HAYeHUe,
OCHO6HbIE XapaKmepucmuKu, NPUHYUNbl NOCMPOEHUS.

Tembl JeKkumii:

3. Cucrems! TenedoHHON U (PAKCUMUIIBHON CBSI3U, 3BYKOBOTO U TEJIIEBU3UOHHOTO
BEIL[AHNUS.

4. CucteMbl paguoCBsI3U.

Tembl IPaKTHYECKUX 3aHATHA:

4. Opranusanus B3auMOJICUCTBUS y3JIOB CBSI3H.




5. Pa3pabotka nH(DOPMAIIMOHHBIX CETEH CHUCTEMBI CBSI3U. AHAIHM3 OpraHU3aIlluu
CBSI3M FAPHHU30HA TIOXKAPHON OXPaHbI.

Pa3znea 3. V3abl n cpeacrBa cBsizm I'O. OcHOBBI oOpraHu3anuu CBSI3H B
Ype3BbIYAHBIX CUTYalUsIX.

Hasnauenue, xnaccugurkayus u cmpykmypa y3108 cea3u. OcHosHvle
cmpyKmypHble d1emeHmyl Y3108 ceasu. Opeanuzayus 63aumo0eicmeaus u 3KCHIyamayuu
V37108 C8A3U.

3adauu u mpebosanus, npedvsaesiiemvle K céasu. Ilpunyunsl opeanuzayuu césasu.
Opeanuzayus céa3u npu 1uKeuoayuuy ype3gvluatinvlx cumyayui. Cmpykmypa nocmpoeHus
u 3a0auu @yuxkyuonanvrol noocucmemwvl cesizu PCUC. Cucmemvl asmomamuueckozo
onogewjenusi 0 ype3gvlualnblx cumyayusax. llpunyuner opeanuzayuu, cocmas u paboma
cucmem OXPAHHBIX U NOACAPHBIX cueHanuzayull. Opeanusayus cea3u npu nposedeHuu
pabom ¢ pationax YC. Ocobennocmu opeanuzayuu césA3uU Npu NPUMEHeHUU annapamypul
JuHelno2o wugposanus. Ilnanuposanue opeanuzayuu ceazu. Paboma donsicnocmuulx nuy
no niavupoganuto ceazu. Opeanusayus cesA3u U ONoGewjeHuUs 8 Op2aHax YNnpaeieHus
PCYC. Paboma oomyicHocmublx auy no niauuposauuio ceazu. Opeanuszayus
gzaumooeticmeus cucmemvl cea3u 1O ¢ cucmemamu cea3u Opy2ux MUHUCMEPCNE U
8€00MCME.

Tembl JeKkumii:

5. ¥Y31Bl U CpeACTBA CBSI3H.

6. OcHoBbl opranuzanuu cBsizu B PCUC u I'O.

7. Opranu3zanuu CBsI3U U ONOBELIeHUs B opraHax ynpasienus 'O u UC.

8. 3amaun u crocoObl onosenieHns opranoB ynpasienus ['O u UC.

Tembl NPpaKTUUECKUX 3AHATHIL:

6. Onpenenenre HEOOXOIUMOTO KoJrdecTBa aucnerdepoB Ha nenTpe ACOVIIO.

7. Pacder ceTH OMOBEIIEHUS B 3JITAHUSX U COOPYKCHHSIX.

8. Pa3paboTka CTPYKTYpHO# CXEMBI CBSI3M TapHU30HA TTOKAPHON OXPAHBHI.




2. METOAUYECKUE YKA3AHUA NO BbINO/THEHUIO KOHTPO/1bHbIX PABOT

2. 1. MopapoK BbinoONHEHUA paboTbl M 06wme TpeboBaHUA

KonrponsHast padota mo kypcy «CHCTEMBI CBSI3M M OIOBEILEHUS» BBIIOIHICTCS
CTY/IEHTaMM B CPOKHU M B COOTBETCTBUU C YUE€OHBIM IIJITAHOM MHCTHUTYTA.

KonrponsHast pabora 1o JaHHOMY KypCy 3aKJIIOUaeTCs B BBINOJHEHHS 33JaHUS B
COOTBETCTBUH C BAPUAHTOM.

Pabota omxHa OBITH BHIIOJHEHA B IEYaTHOM BUZE U OPOPMIICHA B COOTBETCTBUU C
TpeOOBAHUAMH, NPENBABIAEMbIMU K KOHTPOJIbHBIM pab0oTaM CTYIEHTOB 3a04HOU (hOpMBI
o0Oy4eHUHI.

[Ipu BbIMOMHEHMHM PabOTHI HEOOXOJMMO PacCMOTPETh CYIIHOCTb MpPOOJeMbl Ha
OCHOBE 0030pa JHUTEPAaTypHBIX OTEYECTBEHHBIX M 3apyOeKHBIX HCTOYHHKOB, NPUBECTH
OLIEHKY COBPEMEHHOI'0 COCTOSHHUS pemaeMoid npoOiembl. Takke Heo0X0aUMO
paccMmarpuBaTh IpOOJIEMbl U IEPCHEKTUBBI IMPUMEHEHMs] M3YyYEHHOIO0 MaTrepuaia B
KOHKPETHBIX cuTyanusx. M3noxxeHue marepuaina B KOHTPOJBHOW paboTe NOHKHO OBITh
KpaTKUM U TOYHbIM. Crenyer n3berarh CJI0KHBIX ITpaMMaTHUYECKUX 000pOTOB.

PabGora MoxeT ObITh BBINOJIHEHA B BHJIE KOMIIBIOTEPHOM pacledarku, Jubo
HanycaHa YeTKUM IIOYEPKOM.

Ha TtutynpHOM mnHcTe AOJKHBI OBITh YETKO HAlKCaHbl: Ha3BaHUE JUCLMILIMHBI,
(dbamunus, UMsI ¥ OTYECTBO CTYJCHTA, Ha3BaHUE Kadeapbl, CIENUAIBHOCTH W TPYIIIHI,
mmdp cryaeHTra, HoMmep BapuaHTa. B KoHIEe paboThl HEOOXOOUMO JaTh CIHUCOK
HCIOJIb30BAaHHBIX UCTOYHUKOB.

[Ip1 BO3ZHMKHOBEHUH BOIIPOCOB CTYJEHT MOXKET 0OpaTUTHCS 3a KOHCYJbTallMed K
MIPENOIABATEII0, BEAYIEMY TaHHBIA KYypC.

Kaxnas xoHTposnbHas paborta coxepkuT 20 BapuaHToB. CTYIEHT BBINOJIHSAET
BapUaHT, COBNAJAIONIUHN C IBYMsI MMOCTAEAHUMU IudpamMu ero yaeOHoro mudpa.

Hanpuwmep, cornacHo mmudpy 31757009 crynent BeinosHseT BapuaHT Ne9. Ecnu
nociennue nudpel mudpa CoOCTaBISAIOT YHUCIO, mpeBocxosmee 20, cieayeT BbIUECTb
yucio, kpatHoe 20. Hanpumep, mmdpy 31757024 coorBercTByeT Ned, mosyueHHBbIH MpH
BeIuMTaHuU 24-1-20=4.

Howmep BapuaHTa npocTtaBiseTcss Ha TUTYJIBHOM JIMCTE.

Pabora, BbINOIHEHHass MO WHOMY BapuaHTy, JHOO HE B IOJHOM O0ObEME, HE
PELICH3UPYETCS U CUUTAETCS HE IPEJICTaBICHHON ISl IPOBEPKHU.

[Tpu BBHIMOTHEHWH KOHTPOJBHBIX pAaOOT HAIO CTPOTO MPHIEPKUBATHCS YKa3aHHBIX
HIDKe MpaBuil. PaboThl, BEIIOJTHEHHbIE 0€3 COOII0IEHUS ATUX MPaBUII, HE 3aCUUTHIBAIOTCS
1 BO3BPAILAIOTCA CTYJIEHTY Ul TepepabOTKH.

KontponbsHyto paboTy cieayeT BBINOJHATH B TETPAIH, OTACIBHOW Uil KaxIoH
paboThHI, YEpHWIAMH JIOOOTO IIBETA, KPOME KPACHOTO, OCTAaBIISAA TOJIS ISl 3aMEYaHHI
pELIECH3EHTA.

Ha oOnoxxke TeTrpaau MOJDKHBI OBITH SICHO HAalMCaHbl (aMUINS CTYAEHTa, €ro
MHUIMAJIB, Y4eOHbII Homep (mHMQp), HOMEpP KOHTPOJBHOW pabOThHl, Ha3BaHHE
JTUCIUIUIMHBL, 37IeCh K€ CIIeyeT yKa3aTh AAaTy OTCHUIKM paOOThl B MHCTUTYT M aJpec
cTyzaeHTa. B koHIle paboThI cieyeT MpOCTaBUTh ATy €€ BHIMOJIHEHUS U PacIIUCcaThCS.



B pa60Ty JOJIDKHBI 6LITB BKJIFOYCHBI BCC 3ala4i, YKAa3aHHBIC B 3alaHUH, CTPOro I1o
M0JIOKEHHOMY BapuaHTy. KoHTposibHBIE paboThl, coaeprKallue He BCE 3aa4u 3a/laHus, a
TaK)Ke COACpIKaIIUe 3aJa4l HE CBOETO BapuaHTa, HE 3aCYUTHIBAKOTCS.

Pewrenns 3agau Hajo pacnosiaraTe B MOPSAKE HOMEPOB, YKa3aHHBIX B 3aJaHUSX,
coxpassisa Homepa 3aaad. llepen pemeHnem Kakaoul 3aJa4yd HAJAO BBINKCATh MOJHOCTHIO
ee ycioBue. B ToM ciydae, eciu HECKOJIBKO 33/1a4, U3 KOTOPBIX CTY/IEHT BbIOMpAeT 3a/1a4uu
CBOETO BapHaHTa, UMEIOT OOIIyI0 (OPMYIHMPOBKY, CIEIyeT, IepenuchiBas yCIOBHE
3aJla4yM, 3aMEHUTH OOIIe TaHHBIE KOHKPETHBIMU U3 COOTBETCTBYIOILIETO HOMEpA.

Pemenus 3amay ciaenyer usnarath oJpoOHO U aKKypaTHO, OOBICHSIS U MOTHBUPYS
BCE JICMCTBHUS 110 XOAY PELIeHUs U Jiesias He0OXOIMMbIe YEPTEKU.

[Tocme monydeHWs] MPOPEICH3UPOBAHHOW pabOThl, KaKk HE3a4YTEHHOM TaK W
3a4TEHHOW, CTYIEHT JOJDKEH HCIPaBUTh BCE OTMEUEHHBIE PEIEH3EHTOM OIIMOKH U
HCEAOYCTHI U BBIIIOJIHUTL BCC pCKOMCHAAINHN PCUCH3CHTA.

Ecnm peuenseHT npeayiaraeT BHECTU B PELICHUS 3a7a4 T€ WJIM MUHbIE UCIPABICHUS
WY JOTOJIHEHUS W MPUCIATh UX JJI1 OBTOPHOM MPOBEPKH, TO ATO CIEAYET CHENaTh B
KOPOTKHIA cpok. B ciydyae He3aueTa pabOThI M OTCYTCTBHSI MPSAMOTO yKa3aHUs PEIIeH3EHTa
Ha TO, 4YTO CTYACHT MOXKCT OI'PAHUYUTBHCA IMPCACTABICHHUEM HCIPABJICHHBIX peHIGHI/Iﬁ
OTJIETIbHBIX 3a/1a4, BCA pa0d0oTa JOJKHA OBITH BBIMOJIHEHA 3aHOBO.

I[Ipy  BBICBUIAEMBIX  HCHPABICHUSX  JODKHA  00S3aTENbHO  HAXOJIUTHCS
IIpOpELIeH3UpOBaHHas padoTa ¢ peleH3uell Ha Hee. B CBsA3M ¢ 3TUM pEeKOMEHIYyeTcs IpH
BBITIOTHEHUH KOHTPOJBHONW paboThl OCTaBISATh B KOHIE TETPaAd HECKOJIBKO YHCTBIX
JJUCTOB AJI1 BCEX I[OHOJIHGHI/II;'I n I/ICHpaBJIeHI/Iﬁ B COOTBCTCTBHMU C YKa3daHHUAMU
perieH3eHTa. BHOCUTH WHCIIpaBiieHHS B cCaM TEKCT palOThl MOCIE pPELEeH3UpPOBAHUS
3amperaeTcs.

B chnyyae HeyZOBIETBOPUTENHHOM OLIGHKM 3a MPEACTAaBIEHHYIO paboTy
MIPENOIABATENIEM COCTABIAETCS PELEH3UsI, KOTOPas TOJKHA COAEPKATh TAKHE JJIEMEHTHI,
Kak:

— o01ast XapakTepUCTHKA padOTHI;

— OLICHKA HEBBINOJHEHHBIX YJIEMEHTOB;

— OILICHKA CaMOCTOSTEIHOCTH;

— YKa3aHUs Ha XapakTep JOMYyIIEHHBIX OLIHOO0K;

— IIYTHU YCTPAaHCHHA BBIABJICHHBIX HCJOCTATKOB.

B mpoBepeHHyto paboTy cTyneHThl 00s3aHbl BHECTH HEOOXOIMMBbIE UCIIPABICHUS U
AOMNOJHCHHUA B COOTBETCTBUU C 3aMCUYAHUAMM MIPEIIOAaBaTCIIA.

CTyneHThl, He TPEJCTAaBUBIINE B CPOK KOHTPOJIBbHYIO paboTy 0e3 yBaKUTEIbHBIX
MPUYMH, K 9K3aMEHAIIMOHHOW CECCUU HE JOMYCKATCA.



2.2. 3apaHUA ANA BbINONHEHUA KOHTPO/IbHOW PaboTbi

ITPAKTUYECKOE 3AJJAHUE Ne 1
PACYET DJIEKTPUUYECKUX ITAPAMETPOB BUTOM ITAPBI

1.1. OO6muiee NOHATUE O BUTOM mape

Buras mapa - 5TO W30JIMpOBaHHBIC NPOBOAHUKH, MONAPHO CBHUTHIE MEXKIY
c000i1 HEKOTOPOE YMCIIO Pa3 Ha ONPEICICHHOM OTPE3Ke JUTUHBI, YTO TpeOyeTcs I
YMEHBIICHUS NMEPEKPECTHBIX HABOAOK MEXIy NMPOBOJHUKAMHU. Takue JIMHUM Kak
HEJIb3s JIydlle IMOIXOIAT ISl CO3JaHMS CHMMETPHYHBIX ILemned, B KOTOPBIX
UCIIOJIB3yeTCs OaTaHCHBIIM MPUHIIMII Tepeaaun nHpopmarmu (puc. 1.1).

I'Iomexa
+0,5 Ug +0,5 Ug+Un
fMepepgaTunk D<><><>G MpuemHuk
-0,5 Ug ~0,5 Ug+Un
Curuan

- Hanps>XXeHWe none3Horo curHana U, Hal'lpﬂ)KeHVIe nomMexu

Puc. 1.1. Cummempuunas yens

Butas mapa pgecATKu JeT YCIENIHO HCHOib30Banack B Tenedonuu. B
certsaope 1990 rona — 3To ObLIa BUTas mapa 3-i KaTeropuu, C OUYeHb OOJIBIINM, B
JIECATKH CAaHTHMETPOB, IIaroM CKPYTKH TPOBOJIOB B mMape u Heboibinoi, g0 20
MTI'n, monocoit mpomyckaHus (T. €. ObUTH B3SATHI IPSIMO U3 TeNIe(OHHOM POBOJIKH).
KomnbroTepHble kabeiau OTIMYAiIO TOJBKO odopmiieHHe — 4 mapbl MOA OJHOU
obosoukoif. B 1995 roxy Obu1 BBeJieH HOBBIN cTaHIapT Ha kabenbp Kareropum 5
(Level 5), ¢ marom CKpyTKH, MEHSIOIIUMCS JUIsI pa3HbIX map oT 12 mo 32 mm
(manmpumep, psan ot Lucent — 15, 13, 20, 24 mm). Takoil kabenb obOecrieunBaeT
nepeaayy CUrHanoB ¢ yactoToi 1o 100 M6ur. 3arem nosiBunace Kareropus Se (1o
125 MTI'n), Kareropus 6 (mo 200 MI'm) u Kareropus 7 (mo 600 MI').
KoncTpykiust BUTOH mapbl mokazaHa Ha puc. 1.2.

Kak npaBuio, kabenp umeer 4 mapel B ogHON oOosouke. HemHoro pexe
BCTPEUAIOTCs 2-MIapHbI€ BApUAHTHI, KOTOPHIE MOYKHO MPUMEHSTH C OTPaHUYEHHBIM
YHUCJIOM CETEBBIX IPOTOKOJNOB. IIpOBOIHHMKM W3rOTOBIEHBI M3 MOHOJUTHOU
MeIHOM npoBosokH ToimuHon 0,5-0,65 mm. Tonmmuaa uzonsuuu okoso 0,2 MM,
MaTepHua 0OBIYHO TIOJMBUHIIIXJIOPHU]] (AHTIIMICKOE COKPAIIICHHE
PVC), nnsa Gonee kauecTBeHHBIX 00pa3oB 5-if kareropuu - noxumnponuwieH (PP),
nomdTUieH (PE). OcoOeHHO BBICOKOKIIACCHBIE KaOelsi MMEIOT H3OJSIUI0 U3
BCIICHEHHOTO (SUEUCTOTO) TIOJMATHUIICHA, KOTOPhIE OOECTICUMBAIOT HU3ZKUE
TURJICKTPUUECKUE TIOTepH, UK TedIIoHa.

PazpriBHass HUTH (OOBIYHO KampoH) HCHOJB3YeTCs s OOJIerdyeHus
pa3/ielKu BHEIIHEH OO0OJOYKHM - MPH BBITATHBAHUM OHA JejaeT Ha 000J0YKe
IPOJIOJIBHBIA pa3pe3, KOTOPBIM OTKPBIBACT JOCTYN K KaOelIbHOMY CEplIeUHHUKY,
rapaHTUPOBAHHO
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HE TIOBpEX/as M30JISINI0 MPOBOJHUKOB. BHemHss obonmouka nmeeT tonmuuy 0,5-0,6 MM u
OOBIYHO M3TOTABIIMBACTCS W3 MOJMBHHIIXJIOpUIA C T00aBIEHUEM MeJa, KOTOPBIA MOBBIIIACT
XPYHKOCTb. JTO HEOOXOAMMO JJisi TOYHOTO 00JioMa MO MECTY HaJpes3a JIE3BUEM OTPE3HOTrO
uHcTpyMeHTa. KpoMe 3Toro, HauMHaIOT MPUMEHSTHCS TaK Ha3blBaeMble "'MOJIOZbIE MTOJIUMEPHI”,
KOTOPBbIE HE MOJICPKUBAIOT TOPEHUS U HE BBIJICISIOT [IPU HArPEBE rajioreHoB.

HN3oasimus (kuiia) IIpoBogHuK

BHewHas KabenbHbI
obonouxa cepaeytmK il

PaspbiBHas _.% g

Puc. 1.2. Koncmpykyus sumoti napsoi

[To Hanuuuio (UM OTCYTCTBUIO) IKpaHA, Pa3IMYalOT HECKOJIBKO THUIOB KalOeneii:

® UTP (unshielded twisted pair), yTo o3HauaeT He3amuiieHHas BuTas napa (H3BII), to
€CTh Ka0ellb, BUTBIE MApbl KOTOPOT'O HE UMEIOT MHIMBHIYaIbHOTO SKPAaHHUPOBAHHUS;

0 FTP (Foiled Twisted Pair) — cdonbriupoBannasi Butas napa. Mmeer oOuuii SkpaH u3
(oJIbrU, OTHAKO Y KAXKIOM Mapbl HET HHAWBHIYabHOM 3aIUTHL;

e STP (shielded twisted pair) — 3ammmiennas Butas napa (3BII), kaxngas mapa umeer
9KpaH;

0 SCTP (Screened Twisted Pair) — sxpanupoBaHHbIi Ka0eib, KOTOPBIA MOXKET KaK UMETh,
TaK U HE UMETH 3aIIUTY OTIETbHBIX TTap.

1.2. IlapameTpsl, onpeaesSIoNnre MEKTPUIESCKIE CBOMCTBA BUTOM Mapbl

DONeKTpUYecKue CBOMCTBA BUTOM Mapbl Kak OOBIYHOM HANpaBIIAIOMIEH CHCTEMBI
JIEKTPOMArHUTHBIX KOJEOAaHUH XapaKTepU3yIOTCs CONPOTUBJICHHEM R, HHIYKTUBHOCTBIO
mpoBoAHUKOB L, eMkocThio C 1 npoBoguMocThio n3oisauun G. DKBUBaJIEHTHAs CXeéMa BUTOU
napsl Iokasasa Ha puc. 1.3.

Bemnmuunst R u G 00ycioBIMBarOT TEIUIOBBIE TOTEPU B MEIU M JIUDJICKTPUKE
cootBeTcTBeHHO. L. u C omnpenensitoT peakTHUBHOCTh CHCTEMbI, WM, HWHade TOBOpS, €€
4acTOTHBIE CBOMCTBA. AKTHBHOE CONPOTUBJIEHHE R MOCTOSTHHOMY TOKY 3aBHUCHT OT MaTepuaia
IIPOBOJHMKA, €r0 NeOMETPUYECKUX pa3MepoB U ero temneparypbl. Ilo pacnpocrpaneHHOMY
craunapty EIA/TIA-568A »T0 3HaueHwe He JAODKHO TpeBbimare 19,2 Om  Ha
KOpOTKO3aMKHYTOM nuteiide mmmHoi B 100 metpoB npu Temmneparype 20 © C, C yBenuueHueM
4acTOThl CUTHAJIa aKTUBHOE COMPOTHUBIIEHUE PACTET. DTO 0OYCIOBIEHO MPOXOXKACHUEM TOKa B
OCHOBHOM TIO YacTH, OOpallleHHOW K Ipyromy HpoBOAHUKY (3¢ ekt O6muzocTtH). BriTecHeHMe
TOKa K MOBEPXHOCTU MPOBOJHMKA (CKUH-3((DeKT) It MpoBOI0OB ToHbIIE 0,8 MM Majio 3aMeTeH.



Puc. 1.3. Ynpowennas snekmpuueckas sx8uanenmnas cxema 6umou napboi.
L- unoykmuenocms R — axmusnoe conpomuenenue C — emxocmo.

[IpoBoaumocTs n3omsiuuu G sIBiIsSIETCS MEPOH KauecTBa MaTepualla U €ro HaHECEHUs Ha
[IOBEPXHOCTb  OTAEIBHOr0 MpoBOAHMKA. CONPOTUBIEHHE TOKY YTEUYKH, CBSA3aHHOE C
HECOBEPILICHCTBOM JM3JIEKTPUKA, MOXKET JIOCTUIaTh HECKOJIIBKUX €MHHULl TUraoM. B ocHOBHOM
Ha I[POBOJUMOCTb M3OJSALMU BIHUAIOT 3aTpaThl HAa NOJAPU3ALMUI0 JUIOJEH Marepuana
nudieKTpuKa. OcoO0EHHO MHOTO MX COJIEP/KUTCS B NMOJMBUHHWIXJIOPUJIE, YACTO HUCIIOJIB3YEMOM
JUIs BUTOM napbl HU3KOM Kareropuu. B Oosiee kauecTBEHHbIX KaOessiX OOBIYHO HMCIIOJIB3YHOTCS
MOJMATWIICH WM Te(IIOH, pacCesHWE SHEPTHH B KOTOPBHIX ropa3no Huwxke. Emie Hike 3TOT
MIOKa3aTeib JIJIsl BCIEHEHHBIX MaTEepUaJIOB, IPUMEHSIEMbIX JUIs Kabesell BhICLIEro Kiacca.

NupyktuBHOCT L MOXHO pa3fenuTh Ha BHELIHIO (ONpelesieMyl0 TeOMeTpued Hu
MarHUTHBIMH CBOICTBaMHU NPOBOJHMKA) M BHYTPEHHIOIO (CO3/1aBa€MYI0 MAarHUTHBIM IOJIEM
[IPOTEKAOILEro TOKa). BHyTpeHH s MHAYKTUBHOCTh UMEET C1a0yI0 TEHJIEHIUIO K YMEHbILIEHUIO
C POCTOM YaCTOTHI.

JIBa NpPOBOJHMKA, COCTaBISIOIIMX @apy, MOXXHO paccMaTpuBaTh Kak KOHJEHCATop,
€MKOCTb KoToporo C He 3aBHCHT OT 4acToThl. OHa ompeznensercs MaTepualoM H3OJISALUH,
reOMEeTPUUYECKUMHU pa3MepaMu MPOBOJIHUKOB U paccTosiHueM Mexay HumH. [lo ctanmapty ans
COBpEMEHHBIX Kabesel BelMunHa eMKOCTH cocTaBiisieT He Ooiee 5,6 HD.

BonHOBOE CONPOTUBIIEHHE XOPOLIO XapaKTEPU3YET OAHOPOJHOCTH TpPaKTa Ieperadu
ANEKTPOMAarHuTHOM »Hepruu. Ero HeoIHOPOAHOCTH HEU30€KHO BBI3BIBAIOT OTPAKEHUS YaCTH
CUTHaJa M yXyJIIeHHe KadecTBa JUHUH. [l03TOMy Bce COCTaBisIOLUE, BKJIIOYAs CETEBBIE
ajanTephl, JODKHBI HMETh OJMHAKOBOE BOJHOBOE COINPOTHBIIEHHUE WJINH JIOJKHBI OBITH
cornacoBanbl. Kak mpaBuiio, HEOAHOPOJHOCTH BOJIHOBOIO CONPOTHBIIEHHS HA pEalbHBIX
KOMMYHMKAIUSAX SIBJSIIOTCS CJIEACTBUEM HEKAYeCTBEHHOIO MOHTaka (M3rud, JaBlieHUE,
pacTshKeHue, IepeKpyunBaHue).

Jlnist peanbHOM OIIEHKH KayecTBa Cpefibl epeaayn TpeOyeTcst 3HaTh TOJIbKO COOTHOIIICHHE
IBYX 0a30BBIX MapaMeTpOB - CHUTHAJa M UIyMa, TaK Kak JUIg KOPPEKTHOM HHTepHpeTanuu
MIPUHATOTO CHUTHAJIa HE Ba)KHO a0COJIIOTHOE 3HAYEHHE aMIUIMTY/AbI, OHA MOXET COCTaBJIATh U
0,001 B u 1000 B. Heob6xoaumo, 4ToObl MOJIE3HBIN cUrHai ObUT pa3iuyuM Ha (oHE LIyma
(mpeBbIIIan ypoBeHb moMex). IIpu 5ToM B KauecTBE OCHOBHOW €IMHUIIBI U3MEPEHHsI BHIOPAHBI
neruoensl (1b).

3aTyxaHHe HE MOJHOCTBIO ONHKCHIBAIOT KapTHHY MPOXOKJIEHHUS CHUTHAJIa M0 PEaJTbHOMY
kaOemto. [Ipu nepenade curHanoB 1Mo HeWJealbHON BUTOM Mape 4yacTh SHEPTHUH PACCEUBAETCS B
OKpY’KaloIlleM MpPOCTPAHCTBE B BHJE IJIEKTPOMArHUTHBIX BOJIH (a HE TOJIBKO B BHJIE TEIUIA).
[Ipuyem, uyem Oonpme OyaeTr oOTIMYATbCS OT  HWACabHOM BUTas Tmapa (Oynmer
pa3banmaHcupoBaHHON), TeM Oomnblie OyaeT »dHeprus Takoro usnydyeHus. Ecou B
HEMOCPEACTBEHHON OJIM30CTU OT TAaKUX MPOBOJHUKOB OYAyT HaXOJIUThCS ApPyTrue, TO B HUX
BO3HUKHET HAaBEJIEHHBIH TOK. OTOT 3(QEeKT MOMy4YHS Ha3BaHUE MEPEXOIHbIX HABOJOK -
OTHOIICHHS MOIIHOCTH HaBEJACHHOIO CHUTHaja K OCHOBHOMY, a pa3HOCTb MEXKJAy HHUM U
nepeaBacMbIM CHTHAJIOM COOTBETCTBEHHO CUMTACTCS TIEPEXOJHBIM 3aTyXxaHueM (puc. 1.4).



IlepexoxHoe 3aTyxaHue ABYHaNpaBJieHHOH nepexayu Pc.

NEXT = P¢c-max Py,
IlepexoaHoe 3aTyXaHue OJHOHANIPABJIEHHOI NMepeaayn

FEXT = P - max Py

P. - ypoBeHb curuana
P, - ypoBeHBb nepexoaHOi HABOAKHU

Puc. 1.4. Ilepexoonwvie nasooxu

NEXT (Near End Crosstalk) mepexoanoe 3aryxaHue ABYHAIpaBICHHOW Mepenadu, U
FEXT (Far End Crosstalk) — mepexogHoe 3aTyxaHuWe OJHOHANPABICHHON Iepenavn
(anrnwmiickoe cinoBo Cross yacto cokpamiaroT kak X). JlocnoBao NEXT o3HauaeT nepekpecTHbIE
HaBo/KY Ha OmmkHeM, & FEXT — Ha nanpHem koniie kabens. Takum oO6pazom, ueM Boiie NEXT
n FEXT, Tem MeHbIIE ypOBEHb MMEET HABOJAKAa B COCEIHMX Iapax, U TEM BBIIIEC KAa4eCTBO

Kabes.

JU1g cBOETO BapHaHTa pacCYUTATh CIEAYIOIIHNE MEKTPUUECKHUE TapaMeTpbl BUTOU
napbl:

— EMKOCTb.

BennuunHa ynenpHON eMKOCTH BUTOM NTApbl COCTABIISET
C=(27,9¢)/[In(2D/ d)], (1.2)

rne C — BeInYMHA yJeTbHOW eMKOCTH BUTOM mapbl, nd/m;
€ — OTHOCHUTENbHAS AUAJIEKTPUUYECKasi MPOHUIIAEMOCTh MaTepuania u3oasuuu, nd/m;
D — paccTosiHue Mexly MPOBOJIHUKAMHU Mapbl, MM; d -
JUaMETpP IPOBOJHUKA, MM.

— UHAYKTHBHOCTDH

L =Ly+ Ly (1.2)

rae Ly — MexXBUTKOBAst UHAYKTUBHOCTB, MI'H; Lyg-
WHIYKTUBHOCTb KWJI, MI H.



— aKTHBHOE CONPOTUBIICHUE
R=p-(1/s),

rae R — conporusnenue, Owm;
0
p — yAenbHOe conpoTtuBiienne, OM-Mm / M; 1 -
JUITMHA IPOBOIHUKA, M;

2
S — CCYCHHUEC ITPOBOJHHUKA, MM .

— IIPOBOAUMOCTD U30JIAITNU
G=1/ RI/I3a

rae G — mpoBoaUMOCTh u3ossimu, OM; Rys-
COMPOTHUBIIEHUE 30U, OM.

— YMCHBIICHHUC SCI)(I)eKTI/IBHOFO CCUYCHU IMPOBOJHHKA

A=2,09 F

rae A — ymeHblieHue 3pGEKTHUBHOTO CEUSHHS
MIPOBOJTHUKA, MM;

f —vacrora, xI'11.

— BOJIHOBOC COITPOTUBIICHHUC

rac Zo — COIIPOTUBJICHUC BUTOM Mapsl IIpHU XOJIOCTOM XO/JE, OM;

Z; — CONPOTHUBIIEHNE BUTOM Mapbl IPU KOPOTKOM 3aMbIKaHUH, OM.

— MaKCUMaJIbHO JOMYCTHUMOC 3aTyXaHUC

A(f) = ky+korka NV F

rje A — MaKCUMaJIBHO JOMTYCTUMOE 3aTyXaHue, 1b;
f —vacrora curnana, MI'm;

(1.3)

(1.4)

(15)

(1.6)

1.7)

K1 K2 , K3 — KOHCTaHTBI, OTIpe/IesieMbIe B 3aBUCUMOCTH OT Kareropuu kabdens (tadu. 1.1).

Tabnuma 1.1
Koncmanmot 0nst onpedenenus 00nycmumozo 3amyxanus
Kateropus kabensa ki Kr K3
3 2,320 0,238 0,000
4 2,050 0,043 0,057
5 1,967 0,023 0,050

— NEPCXOAHOC 3aTyXaHUC

NEXT (f) = NEXT (0,772 ) — 15 Ig(f/0,772),

(1.8)



rae NEXT ( f)— nepexoanoe 3aryxanue, nb;
f — gacrora curnaina, MI'L;

NEXT (0,772) — MUHUMAJIBHO IOMYCTUMOE MEPEXOAHOC 3aTyXaHHe Ha OJMIKHEM KOHIIC
Ha yactote 0,772 MI'1, koTopoe ans kabenei kateropuu 3,4,5 npuHUMAaeTCs paBHbIM 64 1b.A
= 10 ° lg ( PBbIX' / PBXa )1

- 3aTyXaHue
A=101g(Pyux/Pss) (1.9)

rae A —3aryxanue, 1b;
Puux. — BBIXOJIHAS MOIIIHOCTE CUTHANIA, MBT;
P.«. — BXOaHAs MOIIHOCTH cUTHana, BT.

— ko3 durment 3aryxanus alfa. Otpakaer ocnabieHue curHana Ha eIMHULLY JITHHBI
alfa = A/L, (1.10)
rae L — qmmnna xabenst, M.

- MAKCUMaJIbHO BO3MOKHas CKOPOCTh MNEPCaAavIn JaHHBIX
10 KaHajy:

C=F-log (1 +P./Py),  (1.11)
rae, C — MakcUMallbHO BO3MOYKHAsI CKOPOCTh MEPEeIayu JaHHBIX M0 KaHaly, OUT B CEKYHY;
F — mupuna nmonoce! nmporyckanus Juau, ['1;
Pc — MomHoCTh curnana, Br;
P11 — MmomHocTh myma, MBT.

CI{GJIaTI) BBIBOJl O ITPUT'OAHOCTHU COGI{I/IHHTGHBHOﬁ JIMHUM K OKCILTyaTaluu, UCII0JIb3Ys BApHUAHTBI

3amanus (Tabm. 1.2).

IIpu pacuérax HeoOXxoauMO oOpaliaTh BHUMaHHE HAa Pa3MEPHOCTh BEIMYMH: B (OpMyJiaX OHU
JOJKHBI OBITh OMHAKOBBIMU. CONPOTHUBIIEHUE BUTOM Mapbl MIPU KOPOTKOM 3aMbIKAaHUU MPUHUMAETCS

PaBHBIM YAIBOCHHOMY 3HAYCHUIO AKTUBHOI'O COIIPOTUBJICHU.

COCI[I/IHI/ITGJ'IBHEIH JIMHUS HA OCHOBE BUTOM Mapbl CHUTACTCA HpHFOI[HOfI K SKCILTyaTalluu €CJIN
QJICKTPHUYCCKUC MMapaMCTPbL BUTOH napel HC BBIXOOAT 3a HNPCACIIbI MapaMETPOB YKA3aHHBIX B ITYHKTC

1.4 manHOrO 3amMaHUA.

B cjIydac HE COBIIAQJICHUA paC‘{éTHBIX napameTpoB BUTOM napel ¢ TaOJIMYHBEIMHM TaKast

COCAMHUTCIIbHAA TUHHUA CUUTACTCA HE HpI/H‘OI[HOI\/JI K OKCILTyaTallhu.



Bapuanmel 3a0anus k npakmuueckou pabome Ne |

Tabauya 1.2

Ne g, D, d, p 1, f, Zo, P sux., | PBx,(Pc), Pu., F, ' L, L Rus,
/o nd/m MM MM OM-MM® / M M MI'ng Om MBT Bt MBT 10° Ml H Ml H MOwMm
1 2,2 0,39 0,32 0,0157 120 90 61 0,5 1,0 0,2 3,0 11.0 50 1
2 2,3 0,38 0,4 0,028 150 95 52 0,55 u 0,3 2,0 8,5 7,3 2
3 2,8 0,35 0,51 0,0157 170 80 51 45 58 3,20 2,5 3,8 15 3
4 2,4 0,37 0,64 0,028 110 83 54 6,2 2,1 1,53 3,1 6,7 2,3 4
5 2,6 0,40 0,81 0,0157 140 97 81 0,23 1,7 0,3 2,9 1,2 0,5 5
6 2,7 0,36 0,32 0,028 130 99 42 0,47 1,2 0,2 2,8 U 0,4 6
7 3,1 0,39 0,4 0,0157 129 100 48 0,51 3,2 0,02 3,2 1,0 0,45 7
8 3,2 0,38 0,51 0,028 142 95 51 0,62 1,7 0,01 18 11.0 50 8
9 3,3 0,35 0,64 0,0157 134 84 62 2,6 6,5 0,8 1,7 8,5 7,3 9
10 3.4 0,37 0,81 0,028 100 87 28 2,68 3,1 0,91 2,0 3,8 1,5 1
11 2,2 0,40 0,32 0,0157 120 90 61 0,5 1,0 0,3 3,0 6,7 2,3 2
12 2,3 0,36 0,4 0,028 150 95 52 0,55 1.1 0,02 2,0 1,2 0,5 3
13 2,8 0,39 0,51 0,0157 170 80 51 0,45 15 0,3 2,5 11 0,4 4
14 2,4 0,38 0,64 0,028 118 83 54 0,62 2,1 0,1 3,1 1,0 0,45 5
15 2,6 0,35 0,81 0,0157 140 91 81 0,23 1,7 0,03 2,9 11.0 50 6
16 2,7 0,37 0,32 0,028 131 99 42 47 2,0 0,76 2,8 8,5 7,3 7
17 3,1 0,40 0,4 0,0157 129 100 48 0,51 3,2 0,12 3,2 3,8 15 8
18 3,2 0,36 0,51 0,028 142 95 51 0,62 1,7 0,1 18 6,7 2,3 9
19 3,3 0,39 0,64 0,0157 134 84 62 2,6 6,5 0,38 1,7 1,2 0,5 1
20 3,4 0,38 0,81 0,028 100 87 38 2,68 3,1 0,11 2,0 U 0,4 2
21 5 0,35 0,32 0,513 142 95 51 15,2 7,4 2,61 18 1,0 0,45 3
22 6 0,37 0,4 0,514 134 84 62 2,6 6,5 0,38 1,7 11.0 50 4
23 7 0,40 0,51 0,515 100 87 28 2,68 31 U 2,0 8,5 7,3 5
24 8 0,36 0,64 0,516 120 90 61 0,5 1,0 0,01 3,0 3,8 15 6




1.4. CnipaBouHBbIe 1aHHbIE K NPAKTHYECKOH padore

Kabenp xateropun 1 — oObIyHbIN TenedoHHBIH kabenb (Mapsl IPOBOJOB HE BHTHIE), IO
KOTOPOMY MOYKHO I€peIaBaTh TOJIbKO peub, HO He AaHHbIe. JlaHHBINA TUI Kalenst uMeeT OONbIIOoHN
pazOpoc mapaMeTpoB (BOJHOBOTO CONPOTHUBJICHUS, IOJIOCHI MPOIYCKAHUS, MNEPEKPECTHBIX
HaBOJIOK).

KaGenp kareropuu 2 — 310 kabeiab U3 BUTHIX Map JAJs MEepeAayd TaHHBIX B MOJIOCE YaCTOT
no 1 MI'u. KaGenp He TecTupyercs Ha ypOBEHb MEPEKPECTHBIX HABOJOK. McIonb3yeTcss O4eHb
peaxo.

Kabenpb kaTeropuu 3 — 310 Kabenb A MEpeladd JaHHBIX B IOJIOCe 4acToT a0 16 MI,
COCTOSIIUNA U3 BUTHIX Map C JIEBIATHIO BUTKAMU IPOBOJOB Ha MeTp JinHbL. Kabens Tectupyercs
Ha Bce mapameTpsl U uMeeT BosHoBoe conpotubieHue 100 Om. Cambiii mpoctoit Tumn kabeneid,
PEKOMEHIOBAHHBIN JJIs1 JIOKAJIBHBIX CETEH.

KaGenpb kareropuu 4 — 310 kabemnp, nepeAaroIInii JaHHbIE B IOJI0CE YacTOT 10
20 MTI'n. Wcnonw3yercss penko, Tak Kak HE CIUIIKOM 3aMETHO OTJIMYAeTCs OT KaTeropuu 3.
Pexomenyercss BMecTo Kabess KaTeropuu 3 mepexoIuTh cpa3y Ha kabenb karteropuu 5. Kadens
KaTeropuu 4 TeCTUpPyeTcs Ha BCE MapaMeTphbl U UMeeT BoJHOBoe conpoTtuieHue 100 Om.

KaGenp kareropuu 5, pacCuMTaHHBIA Ha TIepenady JaHHBIX B mojoce yacToT n0 100 MI'm,
COCTOMT U3 BUTHIX Iap, UMEIOIUX He MeHee 27 BUTKOB Ha MeTp AnuHbl. Kabenb Tectupyercs Ha
BCe TapaMeTpsl U umeet BoiaHoBoe conportuBiieHne 100 OM. PekomeHyeTcss IPUMEHSATh €ro B
COBPEMEHHBIX BBICOKOCKOPOCTHBIX ceTsix Tumna Fast Ethernet.

Haubonee BaxHBIE 3JICKTPHYSCKHEC TTapaMeTPhl KaOest KaTeropuu S:

- BonaoBoe compotuBienue B auamazone yactoT g0 100 MI'm - 100 Om (momyckaercs
Ka0eJb ¢ BOJIHOBBIM conpoTHBiIeHHEM 70 120 Om).

- Benmnunna nepexpéctHbix HaBonok NEXT Ha wacrore 1o 100 MI'n He menee 32 nb.

- 3atryxanue Ha yactore 10 100 MI'nt - no 22 nb.

- AkTuBHOE compoTHBiieHHe He Oonee 9,38 Om Ha 100 M.

- EMkocThb kab6ens ne 6oiee 5,6 H® na 100 m.

- CxopocTb nepenayu faHHbIx o 155 Mout/c.

- UunyktuBHOCTh 1Ieniu 0,9 M H/KM.

- [IpoBoaumocts 1 — 200 MkCwm/KkM

- Kabenp xaTeropuu 6 — tum kabems JUIst epejauu JaHHbIX B Mojioce yacToT 10 200 MIw.

- KaGenp kaTeropuu 7 — T Kabest AJis epeaadn JaHHBIX B 1mojioce yacToT 10 600 MI .

- OcTanbHble TEXHUUYECKHE XapaKTePUCTHKH MTpeICcTaBIeHb! B Tab. 1.3, 1.4.



Maxcumanvrnoe 3amyxanue 8 kabensx

Tabmuma 1.3

Honycmumvie yponu nepexpécmuuix Hago00K

YactoTa, Mly, MakcnmanbHoe 3aTyxaHue, ob
Kateropua 3 KaTteropua 4 KaTteropua 5
0,064 2,8 2,3 2,2
0,256 4,0 3,4 3,2
0,512 5,6 4,6 4,5
0,772 6,8 5,7 5,5
1,0 7,8 6,5 6,3
4,0 17 13 13
8,0 26 19 18
10,0 30 22 20
16,0 40 27 25
20,0 - 31 28
25,0 - - 32
31,25 - - 36
62,5 - - 52
100 - - 67
Tabmauua 1.4

Yacrota, ML MNepekpécTHan HaBo,u,;g Ha BMXKHEM KoHLUE,
KaTteropua 3 KaTteropusa 4 KaTteropua 5

0,150 -54 -68 -74
0,772 -43 -58 -64

1,0 -41 -56 -62
4,0 -32 -47 -53

8,0 -28 -42 -48
10,0 -26 -41 -47
16,0 -23 -38 -44
20,0 - -36 -42
25,0 _ - -41
31,25 - - -40
32,5 - - -35
100,0 - - -32

Buras napa - o1MH U3 KOMIIOHEHTOB COBPEMEHHBIX CTPYKTYPHUPOBAHHBIX KaOEIbHBIX CHCTEM.
Hcnonb3yeTcss B TENIEKOMMYHUKAIUSAX U B KOMIIBIOTEPHBIX CETSIX B KAUECTBE CETEBOI'O HOCUTENS BO
MHOTHX TEXHOJIOTHSX, TakuX, Kak Ethernet, ARCNet u Token ring. B Hactosiiee Bpemsi, 6arogaps
CBOEH JIeIIEBU3HE U JIETKOCTH B YCTAHOBKE, SIBJSIETCS CAaMBbIM PacHpOCTPAaHEHHBIM pEIICHUEM st
MOCTPOCHUS JTOKAJIBHBIX BEIYHUCIIUTCIbHBIX ceTel.
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I[TPAKTUYECKOE 3AJIAHUE Ne 2
PACUYET OCHOBHbBIX XAPAKTEPUCTUK CUCTEMBI OITIEPATUBHOM
CBA3U

2.1. OOuue moJ0KEHUA

Csi3p a0OHEHTOB C JHCIETYEPOM TOXKAPHOM OXpaHbl OCYHIECTBIAETCS HabopoMm
nByx3HauHoro Homepa «01». IIpu Habope mmdpsr «0» OCYIIECTBISETCS COCTUHEHUE C Y3JIOM
cunerncesizu  (YCC) ropoackoit teneponnoit ceru (I'TC), a mnpu nHabope wudpsr «1»
YCTaHABIMBACTCSA CBSA3b C JHMCIETYCPOM IEHTPAIbHOTO IMyHKTa TokapHoi cBsizu (LIIITIC) mo
OHOM U3 crelnHui «01».

Ha puc. 2.1 mokazana cxema CBSI3M a0OHEHTOB aBTOMAaTHYECKOW Tele(OHHOW CTaHIIUU
(ATC) ¢ nucnieruepom «JI» LITIIIC.

S
S
Bl ==
in I * HWeeus
A5 r“mﬁ:**,J—Jh‘l?f:
Ly ceyd
L-..JP-E‘- J}——@"‘E‘
| ET— P |
y: ]
Loc

Puc. 2.1. Cxema coedunenus abonenmog I'ATC uepez YCC ¢ LIIIIC:
COC — cmanyus onepamusHou ceasu, A6 — abonewm,; JIK — numetimviii
komniexm,; I "M — epynnosoe uckanue

B HeGonpmmx ropoaax y3en CHEICBS3M YCTaHABIUBAETCS HAa OMHOW u3 paiioHHBIX ATC
(PATC), a B 6onee KpymHBIX rOpo/ax BBIACNIAETCS B CAMOCTOATENbHBIN y3ei. [lo cnennanbHbiM
JMHUASM CIIEAYIOT Co0OIIeHHs (BbI30BbI) cripaBouHo-uHpopmarnrornHoro (05-09) u skcTpeHHOrO
(01-04) xapakrepa. Ha YCC mnpoucxomut paslelneHHs BbI30Ba Pa3UYHBIX CIELCIYKO MO
HarpasJeHusIM. ¥Y3en crencss3u coeaunsiercs ¢ LIIC nyykoM coeIMHUTENbHBIX JIMHUM.

[Iponiecc oOcmy)xuBanms BbizoBa Ha ydacTke «YCC-I» dhopmanu3yercss B BUIE CHCTEMBI
MacCcoBOTO OOCHTY)KHBaHUSI C OTPAaHUYEHHBIM YHCJIOM MECT OXHWJaHWA. 3Has TOTOK
MOCTYMAIOIINX BBI30BOB U BPEMs OOCITYKHBAHHS BBI30Ba, MOKHO C MOMOIIBI0 MAaTEMATHUECKUX
pacuéToB OMpPEEeIUTh ONTUMAIBLHYIO CTPYKTYPY CUCTEMBI 00CTYKUBAHUSI.

Cuctema CHEICBSI3M  XapaKTepU3yeTCs HArpy3kod ©  TOKa3aTelsAMH  KadecTBa
obcmyxxuBanus Bei3oBoB. Ha IIIITIC moctymaeT He TOMBKO MOTOK COOOIIEHUH O MOXKapax, HO H
OOJIBIIIOE YMCIIO BBI30BOB-IIOMEX, KOTOPHIE CO3/IAI0T 3HAYUTEIHHYIO JOMOJHUTEIBHYIO HArpy3Ky
Ha qucnerdyepoB. B pesynbrare 3ansatus nuaud Ha yyactkax [TU — IIT Uy 1 [T ey — LIITIC
CYIIIECTBYET BEPOSITHOCTh MOTEpH BBI30BOB Pgi u Py coorBercrBenHo. Ilotepu Py, 3aBucsar or
yricna JuHui «01», ynucia qucneruepos u criocoba obcmyxkuBanus Ha LTITIC. 19



Vuacrok ceru [IT'Ucnen — HIINIC xapakTepusyercss MNOCTyNamOUEd Ha MOACUCTEMY
Harpy3Kkou vy:

Y =As - Tooe 1 2.1)
rac }\,2 - CyMMapHas MHTCHCUBHOCTD BbI3OBOB;

Tosc 1 - BpeMs, 4Yepe3 KOTOPOE BBI3LIBAIOIIMM a0OHEHT OCBOOOJUT  JIMHHIO
(mpeaBapuTebHOE 00CITY)KUBAHHKE).

310 BpeMs HE XapaKTepU3yeT MOIHYIO 3aHATOCTh JUCIeTYepa, 00CITYKUBAIOILETO JINHUIO.
KpoMme 3aTpaTbl BpeMeHM Ha IPUHSATHE BbI30Ba, JAUCIETYEp 3aTpauyrMBaeT BpeMs Ha 00paboTKy
3asBKH, BEIPAOOTKY YIPaBIEHYECKOTO PELICHHUs, BbIIauy MpHUKa3a MOXKapHBIM YacTsAM U Ha €ro
ucnonHenue (Tose. 2). Takum 0Opa3oM, IpONycKHasi CIOCOOHOCTh MOACUCTEMbI IpUEMa BBI30BOB
OyzeT 3aBUCETh OT uncia crelyInHui «01» u aucneryepos.

MaremaTnuecki NpOMYCKHasi CIIOCOOHOCTh MOACUCTEMbI IIpUéMa BBI30BOB ONpeAesseTcs

CPEIHUM YHCIIOM BBI30BOB, OOCITY>)KHBAEMBIX ITOJICHCTEMOM B €IUHUILY BpEMEHH (20COTIOTHAS
MPOIYCKHAs CIIOCOOHOCTbD):

(2.2)
A=\ g,

Irac A — MHTEHCHBHOCTbH IIOTOKA BBI3OBOB, INOCTYIAOIIHX B ITOJACUCTEMY,

J — OTHOCHUTEIbHAs IPONYCKHAsA CIIOCOOHOCTD HOACHUCTCMBI.

OTHOCHUTENBbHAS TMPOIMYCKHAs CIHOCOOHOCTh IOJICUCTEMBI  OIpEeIseTCs
BBIPAKECHHUEM:

g=1-P, (2.3)

rac P- BEPOATHOCTD IMOTEPH BBI3OBA.
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N3 popmymn (2.2) u (2.3) cneayer, 4TO [Tl MOBBIIEHUS a0COIOTHON MPOMYCKHOM CIIOCOOHOCTH
MOJICUCTEMBI TPUEMA BBI30BOB, IMOCTYMAIOLIUX C ONpeAeNEHHON HHTEHCUBHOCTHIO, HEOOX0IUMO
YMEHBIIIUTH BEPOSATHOCTH MTOTEPHU BHI30BA.

Tak kak nucrnerdep MOJCHUCTEMBI B3aHMMOJCHCTBYET ¢ aOOHEHTaMH, TO C TOYKH 3PCHHS
CHCTEMHOI'0 MOJXO0/a MPU ONTUMH3AIMU MOJCHCTEMBI HEOOXOAUMO YUUTHIBATh UYEIOBEUYECKUI
dakrop. YenoBeueckuii (axkTop OymeT, B OCHOBHOM, OIPEACNATHCA CTENEHBIO 3arpy3KH
JUCIIeTYepa, KOTOPYHD MOXXHO OIIGHHTh C TIOMOILIBI0 KO3(DUIMEHTa 3arpy3ku Ky,
MPEJICTABIISIIONIET0 COOOM OTHOIIEHHWE BPEMEHHM, B TEUYEHHE KOTOPOro JUCHETYep 3aHST
00CITy’)KUBaHHEM BBI30Ba, K 00OIIEMy BpeMeHHU ero paboThl. JlomycTHMOil HOpMOIA, TP KOTOPOH
HANpsDKEHHOCTh  JIEATENIBHOCTH — omeparopa  (Qucrmeryepa) HE  CKas3blBaeTCs Ha  €ro
pabotocrocoOHOCTH, sBsieTcs 3HaueHue 0,3 <k, <0,75.

YenoBeyecknii (akTop TalOKe CBsI3aH C IMOBEACHHWEM a0OHEHTa, KOTOpPOE 3aBHUCHT OT
KadyecTBa 00CTYKMBAaHUS BBI30BOB. YXYJIIIEHHWE KauyecTBAa OOCIY>KUBAHHSI BBI30BOB (yBEIHUEHUE
MOTEPh BHI30BOB MJIM BPEMEHU OXKUIAHHS ) MOKET IMPUBECTHU K MOSIBICHUIO TOBTOPHBIX BHI30BOB.

[ToBTOpHBIE BHI30BHI HEXKEIATENBHBI, TAK KaK B OTIEIBHBIX CIydasxX (3aabIMIEHHOCTH
MIOMEILEHUS, OTKPBITHIE OYark MOKapoB M Tak jajiee) aDOHEHT MOXKET HE MMEThb BO3MOXXHOCTHU
MOBTOPUTH CBOW BBI30B. B pealbHBIX cucTeMax OOCTYKHMBaHUSA IMOTOK MOBTOPHBIX BBI30BOB
MPAKTUYECKH HE HaOJIOMaeTCsl MPHU KauecTBEe OOCITY>KMBAHUS BBI30BOB C BEPOSTHOCTHIO MOTEPU
Bb3oBa P < 0,03. HOpMHpOBaHHOE 3HAYECHHE BEPOSTHOCTH MOTEPH BHI30Ba B ciayx0e «01» PuH=
0,001. Cpennee BpeMs OXuAaHHUS OOCITY)XMBAHHS BBI30BOB, MOCTYMAIOIIUX B IMOJACUCTEMY
HaxoauTcss B mpexaenax 2—10 c¢ (0e3 yuéra 3aaep>KKu BbI30Ba B KOMIUIEKTax), HO MOKET
nocturath 15-30 ¢ npu neperpyske qucneTyepos. B kauecTBe HOPMBI CpeTHETO BPEMEHU
OKU/IaHUS OOCITY)KMBAaHHUS BBI30BA, B 3aBHCUMOCTH OT IOBeIeHUs aboHeHTa, mpuHsaTo t < 10 c.

[TpakTidecku 3a1a4a GopMyIHpyeTCs CASAYIOUUM 00pa3oM: npu 3aJlaHHBIX
sHaueHusx A, Pl km, TobGc.l, ToGc.2 ompenenuts HeoOXomumoe umcio JWUHUH «01» u
JUCIIETYEPOB, OOCTYKUBAIOUINX BBI30BBI.

Pernenue 3Toii 3a1aun CBOAUTCS K allTOPUTMY, KOTOPBIN MPUBOAUTCA B . 2.2.

2.2. AnropuT™ pacuéra XapaKTepHCTHK CHCTEMbI ONEPATHBHON CBSI3H

st coero BapuanTa (tabm. 2.1):

- 3apucoBatb cxemy (puc.2,1);

- BBIMOJHUTH MYHKTHI 1-12;

- paccuuTaTrh yCTOMYUBOCTH CUCTEMBI ONIEPATUBHOM CBSI3H;

- TMPOBECTU PACUET ONTUMHU3AIMHU CETH CHEICBA3M MO JIUHUAM «01»;

- IPOBECTHU PACUET MPOIMYCKHOM CIIOCOOHOCTH CETH CIELCBA3H 10 JIMHUSAM
«01»;
- Ccenarb BbIBOJIBI.

Pewenne 3anaun:
1. VnTeHCHBHOCTE MPEIBAPUTENLHOTO 0OCTYKUBAHHUS

MZI/T06C].I

e Tos 1 - BPEMs, Uepe3 KOTOPOE BI3BIBAIOIINN a0OHEHT OCBOOOIUT JMHHIO (TIPEABAPUTEIHLHOE
o0ciyXUBaHUE), C;

2. BeposTHOCTB TOTO, UTO 0OCITYKHUBAHUEM 3aHATO K JIMHUN
(]

etV /k s Y [(5) €4

k=0
1.
rac A - HHTEHCUBHOCTBH ITIOTOKA BBI3OBOB, IMOCTYIAKOIINUX B IMIOACUCTEMY, C-,
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3. BepOHTHOCTB TOT'0, YTO BCC JIMHUH CBOGOI[HBI

UZ,” -y

4. BeposTHOCTB TOTO, 4TO BCE 71 TMHUIT OyayT 3aHATHI (BEPOATHOCTH IIOTEPU
BEI30BA)

Por= Py = (0" / n!) - Py,

e o=A/u

5. BeposTHOCTB TOT0, YTO BBI30B Oy/IET IPMHAT Ha 00CITYKMBAHHE
(BBIpa’k€HHE XapaKTEPU3yeT IPOIYCKHYIO CIIOCOOHOCTb MOJCUCTEMBI)

Poﬁczl'PomK

6. AGcComoTHAs NPONyCKHAs CIOCOOHOCTD MOACUCTEMEI

A=APyg.
7. CpenHee 4MCIIO0 3aHATHIX JTUHUN
N3 =A4/p.
8. Koa(puuueHT 3aHATOCTH JHHUIA
ks = N3a/n.

9. Cpennee uncno cBOGOHBIX JTHHHUIA
n—1
Na=Z(n—k] - Pk
k=0

10. Kosddurment npoctos muHmi
kn = No/ 1.
11. HeoGxoamMoe 4KCIIO JTUHUMN € yIETOM annapaTypHON HaJéKHOCTH

B cnayuyae ecnu He BbIMoOnHSETCS HepaBeHCTBO Pyrxy < Pip (P1 - 3amanHOoe 3HauYcHHE
BEPOSATHOCTH MOTEPHU BHI30BA), HEOOXOIMMO YBEIMYMBATH YMCIIO JIMHUK OT 1 110 Ny

ng=n1/Kr

rzie K - Ko3QQHUIUEHT TOTOBHOCTH anmaparyphbl.
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12. Onpenenenne HeOGXOIMMOrO YKCIIA JUCIIETYEPOB
Nz =790/ Y11

i€ Y17 - HODMUPOBAHHOE 3HAYEHHE Harpy3Kd Ha OJJHOTO JTUCIIETYEPa; Yy - MOJTHAS Harpy3ka (yy =
" * Toée 2, Y - MAKCHMAJIBHOE YMCIIO BBI30BOB, NMOCTYMAIONINX HIOACHCTEMY B TeUCHHE padoueit
cMeHbl; Tos. 2- BpeMs Ha 00pabOTKY BBI30Ba, BHIPAOOTKY YIPABIEHYECKOTO PELICHUS W BbIIAYy
IIPUKA30B).

2.3.  Pacuer XapaKTEpPUCTUK yCTOHYUBOCTU CHCTEMBI ONIEPATUBHOMN CBS3H

Y CTONYMBOCTh CUCTEMBI CBSI3U, COCTOSILENW M3 1 KaHAJIOB CBS3U (HANpUMEp, U3 OAHOTO

OCHOBHOTO M HECKOJIbKUX PE3E€PBHBIX ), XapaKTEPU3YETCsI BEPOSITHOCTHIO €€ 0e30TKa3HON paboThI:
)

o =1-] Ja-r)

i-1

rme Pi = e~nc - BEpPOSITHOCTh 0€30TKa3HOW pabOTHI i-TO KaHaJla CBS3M; Aj - HHTCHCHBHOCTD
MOBPEKICHHS KaHaJla CBSI3H; t - BpeMst pabOThI KaHaja CBS3H.
YCTOWYUBOCTh CUCTEMBI OIEPATUBHON CBSI3U, COCTOSAIICH W3 ABYX KaHAJOB CBS3U
(OCHOBHOT'O U PE3EPBHOI0), OLIEHUBACTCS CIEAYIOIIEH BEPOATHOCThIO 0€30TKa3HON pabOThHI MpU
3aJaHHbIX 3HadYeHusX Piu Py (Tabmn. 2.2):

Po(t) = 1 - [(1 - Pi) (1- P2)] = 1 - [(1- 0,92) (1-0,91)] = 0,9928.

Takum 00pa3oM, B pe3ysbTaTe pe3epBUPOBAHUS OCHOBHOTO KaHaja CBS3U YCTOWYMBOCTH
CHCTEMbI ONICPATUBHOW CBS3M B II€JI0M MOBBIIaeTcst Ha Beauuuny Po(t) — P; = 0,9928 - 0,92 =
0,0728.
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Hcxoonvie dannvie Kk npakmuieckomy 3a0anuio N 2

Tabmnuua 2.1

[0}

I'IN/_I'I To6c1; C C/}l K n I:’1 kr A 14 z-l\l/f T o6¢c2, C

1 2 0,002 3 5 0,01 0,98 0,3 0,096 5

2 1,5 0,001 3 5 0,009 0,98 0,4 0,048 5

3 15 0,01 4 6 0,008 0,97 0,7 0,48 10

4 20 0,03 5 6 0,007 0,96 0,75 0,174 25

5 18 0,02 7 8 0,006 0,97 0,6 0,096 15

6 9 0,005 2 3 0,005 0,981 0,35 0,024 6

7 5 0,004 2 3 0,004 0,973 0,4 0,192 5,45

8 4 0,006 3 4 0,003 0,93 0,45 0,288 7

9 3 0,007 3 4 0,002 0,983 0,55 0,146 8,1
10 2,5 0,012 1 2 0,001 0,974 0,31 0,576 51
11 3,4 0,0021 1 3 0,009 0,968 0,33 0,008 11
12 4,15 0,0011 1 3 0,008 0,99 0,37 0,528 9
13 5,12 0,0018 2 5 0,001 0,95 0,41 0,064 9,11
14 3,8 0,0015 2 5 0,001 0,944 0,42 0,072 7,1
15 4,15 0,0013 3 5 0,007 0,98 0,44 0,024 4,21
16 5,01 0,0031 1 4 0,001 0,988 0,51 0,088 6,3
17 5,17 0,0005 4 5 0,008 0,971 0,52 0,024 7,2
18 3,57 0,0022 1 2 0,007 0,987 0,55 0,056 6
19 5,16 0,0016 1 2 0,01 0,91 0,56 0,068 4,9
20 4,91 0,0017 2 3 0,002 0,93 0,65 0,016 4,09
21 6,1 0,0007 2 3 0,001 0,931 0,66 0,036 10
22 2,18 | 0,0003 | 3 4 0,005| 0987 031| 0,144| 8
23 4,1 0,006 3 4 0,003 0,93 0,35 0,288 5,5
24 3,26 0,007 3 4 0,002 0,983 0,56 0,146 7,15
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Beposmnocmo 6bezomkaznou pabomvl KaHaio8 césa3u

Tabnuua 2.2

Neo I'I/I'l P; P, P3 Py Ps
1 0,920 0,930 0,930 0,935 0,954
2 0,921 0,931 0,931 0,936 0,946
3 0,922 0,932 0,932 0,937 0,945
4 0,923 0,933 0,933 0,938 0,947
5 0,924 0,934 0,934 0,939 0,948
6 0,925 0,935 0,935 0,940 0,949
7 0,926 0,936 0,936 0,941 0,950
8 0,927 0,937 0,937 0,942 0,920
9 0,928 0,938 0,938 0,943 0,921
10 0,930 0,939 0,939 0,954 0,922
n 0,931 0,940 0,940 0,946 0,923
12 0,932 0,940 0,940 0,945 0,924
13 0,933 0,941 0,941 0,947 0,925
14 0,934 0,942 0,942 0,948 0,926
15 0,935 0,943 0,943 0,949 0,927
16 0,936 0,954 0,954 0,950 0,938
17 0,937 0,946 0,946 0,920 0,939
18 0,938 0,945 0,945 0,921 0,940
19 0,939 0,947 0,947 0,922 0,940
20 0,940 0,948 0,948 0,923 0,941
21 0,941 0,949 0,949 0,924 0,942
22 0,942 0,950 0,950 0,925 0,943
23 0,943 0,920 0,920 0,926 0,954
24 0,954 0,921 0,921 0,927 0,946
HeoO0xomumo oTtmeTuth, uto cBszp LIIIIC BOKHBIMH  OOBEKTaMH

OCYIIIECTBIISIETCS MO MPSMBIM JUHUAM CBsi3H, M0 TuHUSAM ATC u mo BwicokouacToTHEIM (BY)
KaHajaM. BBICOKOYACTOTHBIE KaHaJbl, KaK MPaBUIIO, CIYXaT MANs TMepefauyd JUCKPETHBIX

CUTHAJIOB, B YaCTHOCTHU, OT AATYHUKOB KOHTPOJISA aBTOTPAHCIIOPTA, HaAXOAAMICTOCA B OCIIO

MO’KAPHBIX 4YacTed, a TakKe OT amnmaparypbl aBTOMAaTUYECKOM IIOKapHOM CHUTHAJIW3allNH,
YCTAHOBJICHHOM Ha OXpaHsAeMbIX 00BEKTaXx.




2.3. OpopmneHune KOHTPOJbHbIX paboT

MUHUCTEPCTBO HAYKU U BBICIIET'O OBPA3OBAHU S POCCUMCKOM
®EJIEPAIINU
denepanpHOE TOCYJAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHHE
BBICIIIETO 00pa30BaHUs
«HAIIAOHAJIBHBIN UCCJIEJJOBATEJBCKUM TOMCKHUM
MOJIMTEXHUYECKU YHUBEPCUTET»
IOPTMHCKUU TEXHOJIOTMYECKWUH MHCTUTYT (GUIIUATI)

Hamnpasnenue OIIOII: 20.03.01 TexnochepHas 6€30macHOCTD

KOHTPOJIBHASA PABOTA
10 IMCIUIUIMHE «CHUCTEMBI CBA3U U OIOBEILICHUS»

BapuanTt Ne
Howmep 3aueTHON KHUXKKN

CryneHnt rpymma 3-171°00 A.B.MBaHoB
(ToAmKcCh) (1.0. damummms)
PykoBoaurens:
JloueHt I1.B. Pogunonos
Hara (nmoamucek) (1.0. damunus)
FOPT'A —20
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3aKkntouyeHue

ABapuiiHo-cniacatenbHble paboThl — 3TO paboTa B YCJIOBUAX MOBBIIMIEHHON onacHocTu. K
paGOTHI/IKaM, AONYIICHHBIM K BBIIIOJIHCHUIO aBaprIHO-CHacaTeHBHBIX pa60T, MMPCABABIAIOTCA
JIOTIOJIHUTENIbHBIE TpeOOBaHUS IO OXpaHE TpyJa, BKIIOYAIOIIME B ce0s CrenuaibHbIe
TpeOOBaHUS IO O0YUYCHHIO, aTTECTAIUH, JOMYCKY K CAMOCTOSITENILHOW paboTe, MHCTPYKTAXKY IO
OXpaHe TpyZAa U NepUOANYECKON MpoBepKe 3HaHUIl 10 Ipodeccuu U 6€30MaCHOCTH TPY/a.

Pabora cmacareneit mpu nukBumanuu nocienctBuii UC oTIMYaeTcs MOBBINICHHOMN
OIMAaCHOCTHIO. [[J1s1 coXpaHeHus 37J0pOBbs, a TOPOM U KU3HU, CIIACATEIH JOJIKHBIL:

- 3HaTh U COOMIOAATh TPEOOBAHUSI HOPMATHBHO-TEXHHUECKUX IOKYMEHTOB OXpaHEe TPY/Q,;

- o0ecreynBaThCs CPEACTBAMHU 3aIUTHI U YMETh MU OJIb30BATHCS;

- YMCTb OLICHUBATb CUTYallhuIO U OCO3HABATb CTCIICHL PUCKA,

- YMETh BECTH ce0sl B KPUTUUYECKOM, TPABMOONIACHON CUTYaIUH.

ABaprIHO-CHacaTeJIBHBIG pa6OTI)I JOJI’KHBI BBIIIOJIHATHECA B COOTBECTCTBUU C IIJIAHOM
JTUKBHUJIALIMU  aBapuil, TEXHOJOTUYECKON JOKyMEHTAallMell W TMpaBWIaMU TEXHUYECKOU
OKCIUTyaTallii TPUMEHSEMOro OOOpyNOBaHMSA, MAllMH M MEXaHH3MOB C COOJIOACHUEM
TpeOoBaHul, oOecrneynBarONIMX  3alIUTy  pabOOTHUKA  OT  BO3ACUCTBUSA  OINACHBIX
IIPOU3BOJICTBEHHBIX (PaKTOPOB.
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