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W3nararorcss METOAWYECKHE YKa3aHUs 110 BBIIIOJHEHUIO KOHTPOJBHOIO 3aJaHus I10
JUCLUIUIMHE «MHOrOKaHaJIbHbIE TEIEKOMMYHHKAIIMOHHBIE CUCTEMBI'', BOIPOCHI U 3aJa4u JUIs
CaMOKOHTPOJIS, 3a/laHUsl K KOHTPOJBHOH paboTe M METOJMYECKHE PEKOMEHJAlMU IO HX
BBITIOJIHCHHUIO.

BapuanT KOHTpoJIBHOM paboThl oOIpenensercs CTyIeHTOM 10 IpeanocienHeil u
nocieaHel nuppam CTyieHIecKoro onmiera.

TekcT Kaxaoro 3agaHusi BMECTE€ C BapUAHTOM M HMCXOJHBIMHM JaHHBIMU IIPUBOJAAT B
MOSICHUTEIBLHOM 3alIMCKE HA OTAEJIbHOM, KaK IPABUJIO, IEPBOM CTPAHHUIIE.

Pemenuss 3amau  00s3aTeNbHO CONPOBOXKAAIOTCA HEOOXOAMMBIMU IOSICHEHUSMHU U
CCBIJIKAMU Ha JIUTEPATypy, UCIIOJIB30BAHHYIO IPU BBIIOJHEHUM COOTBETCTBYIOLLErO 3aJaHUs,
CIHMCOK KOTOPOH MPUBOAAT B KOHIIE KOT POJIBHOU paboThl. B cpoku, ycTaHOBIEHHBIE Y4eOHBIM
rpa¢pukoM (HO HE MO3XkKe IEepBOro MIHs Hauyaja JIabopaTOpHO-’K3aMEHAllMOHHON ceccun),
KOHTPOJIbHAs padoTa MpeACTaBIACTCS Ha PELEH3UPOBAHHE.

Bce ncnpaBiieHHus W IONOJIHEHMS, CACIAHHBIE CTYACHTOM IO 3aMEYaHUSIM DPELIEH3CHTA,
BBIHOCST Ha MOJS B TOM MeECTe, I7ie¢ OOHApy:KEeHbI OIIMOKH, 3aJaHbl BOIPOCHl WM CIHCIaHbI
3aMeydaHus. JlomylieHHble K 3alUTe KOHTPOJIbHBIE PAa0OThl MPEABABISIOT Ha 3K3aMEHE WU
3a4ere, I/I€ U IPOUCXOJUT UX 3allUTA.

Jlig ycrienHoi 3a1uThl KOHTPOJIbHON pabOThl HEOOXOAUMO:

- BHECTH MCIIPABJICHMS 10 3aMEUYaHUSAM PELIEH3EHTa, OTBETUTh (MMMCbMEHHO WJIN YCTHO B
3aBUCHUMOCTH OT TpeOOBaHUI pelieH3eHTa) Ha [I0CTaBIEHHbIE BOIPOCHI;

- YMETh IIOJIHOCTBIO OOBSACHUTH XOJI pElIeHHs 3ahad, OOOCHOBATh IPaBUIBHOCTh
UCTIOJIB30BaHUS PACYETHBIX (POPMYJI, TOHUMATh CMBICI BXOJSIINX B HUX BEJIWYHH M CUMBOJIOB,
UX pa3MEpHOCTb.

N3zyuenne aucuumuinael MTC 6a3upyercst Ha oOecnieyuBarOIIMX Kypcax: HH(pOpMaTHKa,
¢u3uka, (uU3NYEeCKHEe OCHOBBI D3JEKTPOHMKH, TEOpUS BEPOATHOCTEH M MaTeMaTHyecKas
CTaTUCTHKA, TEOpHUs ODIIEKTPUUYECKUX IIerel, oOmas Teopus CBs3u, mudpoBas oOpaboTka
CUTHAJIOB, OCHOBBI MOCTPOCHUS MH(POKOMMYHMKALIMOHHBIX CHCTEM U CeTeH, HalpaBisioIIne
CUCTEMBl  D3JEKTPOCBSI3M,  METPOJIOrus,  CTaHAapTU3auus W cepTUQUKanus B
UH(POKOMMYHHUKAIUIX

Cnucok JiuTeparypbl
OcHoOBHas JIMTepaTypa

1. Iludpossie n aHaIOTOBBIE CUCTEMBI NIepeaun: YueOHuk s By3oB /MBanos B.1.,
I'opauenko B.H., ITonos I'.H., u np. Ilox penakuuei B.1. UBanosa.- M.: I'opsauas nunus —
Tenexom, 2003, - 232 c.: ui.

2. BosokoHHO-onTHYECKHE CHCTEMBI Nepeaadn. YuebHoe mocobue s By3os /B.M.
HBanos, JI.B. Anamosuu/- Kazans: 3AO «HoBoe 3uanue.- 2012.- 123 c.: ui.

3. CnexkrpansHoe yrmiotHenue BOJIC. YueOGHoe mocobue ans By3oB /B.M. MBanos/-
Kazanb: 3A0 «HoBoe 3Hanue.- 2012.- 224 c.: ui.

4.  OCHOBBI IOCTPOEHUS TEIEKOMMYHUKAIIMOHHBIX CHCTEM U ceTeil: YUeOHUK A BY30B /
B.B. Kpyxwmanes, B.H. I'opauenko, A.Jl. MouenoB u np.; [lox pea. B.H. 'opauenko u B.B.
Kpyxmanesa. — 2-e u3a., ucnp. — M.: 'opsauas nunus — Tenexom, 2008. — 424 c: ui.

JlonoJiHuTeIbHAS JIUTEpaTypa

1. Topauenko B.H., Teepeukuit M.C. MHOrOKaHaJIbHbIE TEIEKOMMYTAllMOHHBIE CHCTEMBI.
YueOHuK 17151 By30B.- M: ['opstuast munus -Tenexkom, 2005.-416 c.: u.

2. OnTuyeckue kabenu CBsI3M poccuiickoro mpousBoacTa. CrnpaBounuk./ Boponmos A.C.,
I'ypun O.U., MudraxeraunoB C.X., Hukonsckuit K.K., IMutepckux C.3. -M.: Dko - Tpenns,
2003. -228 c.: n.



METOJIMYECKHE YKASAHMS K U3YUEHUIO PA3JIEJIOB
TACIATITAHBI

Juctunnmua MTC packpbiBaeT IPUHLHUIBI TOCTPOCHHUSI ONTHYECKUX HUPPOBBIX CUCTEM
nepenaun (OI[CII), mocTpoeHusI ABYCTOPOHHHMX JMHEHHBIX TPAKTOB BOJOKOHHO-ONTHYCCKHUX
muaui niepenaun (BOJIII), meronsl ymjoTHEHHS ONTHYECKUX KaOeneil. PaccmarpuBaroTcs
NPUHIUIBI paObOTHl KCTOYHUKOB M MPUEMHHKOB ONTHYECKOTO M3y4YCHHs, TPEOOBAHHS K HUM.
PackpbITbl BOIIPOCHI MOIYJIALMHM M AEMOIYJIALMU ONTHYECKON Hecymieil. M3maratorcs npuH-
el nocrpoeHus auHeHbIX TpakToB OLICII 1 o1leHKa UX MOMEX0YCTONUYHNBOCTH.

Ctpykrypa kypca OIICII Bxiarogaer B cedst creayromiee:
Beenenue
1 ITpuHUMIIBI TOCTPOEHUS JINHEHHBIX TPAKTOB BOJIOKOHHO-ONITUYECKUX CUCTEM Iepeaadn
2. VIcTOYHUKH ¥ IPUEMHUKH ONTHYECKOTO U3ITyYEHUS
3. Moaynsiiust 1 IEMOTyJISIIUSL OTHYECKON Hecyen
4. JIuneiiHble TPAKTHl BOJIOKOHHO-ONITUYECKUX CUCTEM MEepeIavu
5. OCHOBBI IPOEKTUPOBAHUS BOJIOKOHHO-ONTHYECKUX JIMHUH ITepeiaun 3aKkII0ueHe

3AJAHUS K KOHTPOJIbHOM PABOTE

U METOAUYECCKUEC YKA3aHUA K UX BBINNOJIHECHHUIO

[lenpto  KOHTPOJBHOW  pabOThl  SBJISETCS  pacyeT  CIEAYIOIIMX  MapaMeTpoB
ontuyeckoro  suHedHoro  Tpakta  (OJIT):  mnuHBI  pereHepallMoOHHOrO  ydacTkKa
Lpy, ompemenerme  JAONYyCTUMOTO  thon W OXkHmaemMoro  tox  OBICTpOACHCTBHS
BOJIOKOHHO-oNTHYeCKON cucteMbl mepenaun (I[CII), mopora 4YyBCTBHUTEIBHOCTH MPHEMHOIO
ontudyeckoro Moayisi (ITIPOM) Puaw, AOMYCTUMYIO Pomgon ¥ OKHIAEMYIO Pom.ox BEPOSITHOCTH
OIIMOKH, MPUXOJSIINXCS HA OAWH PEreHepaIlMOHHBIN y4acTOK.

HcxonHble naHHble K KOHTPOJBHOW paboTe mpuBeneHbl B Tabn.l. OHH ompenensroTcs
JIBYMsI TIOCIEAHUMHE ITudpamMu HoOMepa cTyeHdeckoro omiera. VicxoqHbie TaHHBIE BKIIOYAIOT B

ce0si: MPOTSHKEHHOCTh JuHEeHoro Tpakrta L., tun L[CII (Tabn.2) u Tun onTudeckoro kalems
(Tabn.3).

3AJJAHUE 1

1 Paccuurtath nIMHY pereHepauMoHHOro yuactka Lpy mms 3amannoit LICIT m
COOTBETCTBYIOILIETO TUIIA ONTHYECKOTO Kadels.

2. BrImomHHUTH pa3menieHre HeoOCTy)KHBaeMbIX pPereHepallMOHHBIX TYHKTOB 110 33JJaHHOM
JUIMHE ONTUYECKOTO JINHEHHOTO TPaKTa.

Tabmuna 1
IIpoTsKeHHOCTH TMHEWHOTO TpaKTa,
L 400 500 300 700 600 550 450 600 300 350
Tun BOCII TC-BCC 16E1 HO;(;‘(;‘TO M TC-BCC 16E1 “Akyrna" “Akyrna"

OKIJI- | OKIJI- OKJI- | OKIJI- | OKJI- | OKIJI-

Tun ontryeckoro kadens 3?51; 3_?20(; 01- 01- 3?515— 3:%(1; 01- 01- 01- 01-
’ ' 03/3,5 | 03/2,0 ' ' 03/3,5 | 03/2,0 | 03/3,5 | 03/2,0
Benuuuna TeMHOBOTO TOKA In ,A 8-10° | 5-10° | 6-10° | 7-10° | 10-10° | 8-10° | 6-10° | 4-10° | 8-10° | 7-10°
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Tun | M X
-10 | -39 | nof | 99| 04| 9 00 01 02 03 04 05 06 07 08 09
80 | 38 |pin| 1| 0 | 8 10 11 12 13 14 15 16 17 18 19
00 | 40 |Nog |80 |07 | 7 20 21 22 23 24 25 26 27 28 29
12 | -42 | non | 90 | 05| 6 30 31 32 33 34 35 36 37 38 39
15| 45 |pin| 1| 0 | 5 40 41 42 43 44 45 46 47 48 49
-10 | -38 | p-i-n 4 50 51 52 53 54 55 56 57 58 59
75 | -40 | nog | 60 | 07 | 8 60 61 62 63 64 65 66 67 68 69
10 | -36 | Nog | 70|08 5 70 71 72 73 74 75 76 77 78 79
3,0 | -45 | p-i-n 6 80 81 82 83 84 85 86 87 88 89
00 | -39 | p-i-n 4 90 91 92 93 94 95 96 97 98 99
Ta0nuua 2
Tun BOCII
[Mapamerpsr BOCII
TC-BCC 16E1 [Mommkom-300T "Axyma" "Axyma"
JlirHa BOTHBI U3ITYUYCHHUS,
MKM 1,3 1,55 1,3 1,55
Ywuciio KaHaIoB 480 480 1920 1920
Ckopocrs nepezas, 34,368 34,368 139,264 139,264
Mowut/c
CxopocTh nepesiauu B
OJIT, Méur/c 41,242 68,736 167,1168 167,1168
OHepreTu4ecKuit
nmoTeHnman O, n1b 4l 35 38 38
JIMHEeWHBI KO, 5B6B 2B4B 10BIPIR 10B1PIR
Homyctrumsrit
ko3 punrent ommoru Koy 1010 1010 1010 1010
Ha | y9acTOK pereHepanuu
Paccrosinue mexny
OTI(OPIT)-OPTI(OTT), kM 180 200 200 300
Tabnuna 3
Tun onTHYeckoro Kadems
[TapameTpsl
OIITHYECKOro KaGes O3KT-1- O3KT-1- O3KT-1- OKJI 01- OKIJI 01-
0,7 1,0 15 0,3/3,5 0,3/2,0
K
0> pHmerT 07 1,0 15 0,3 0,3
3aryxaHus o, 1b/km
Hucnepcus o, nc(Hm x 35 20
KM) ] 7
[IInpoKOIIOIOCHOCTH
AF.MT'1/km 800 800 800




Pabouas anuHa BOJIHEI 13 13 13 1,55 1,55
A, MKM

CrpoutensHas AIMHA 4 4 4 4 4
LCTp,KM

3. PaccuuTaTh pacrpeneneHue SHEPreTUYECKOro sl pereHepaioHHOTO y4acTKa.

[Tocne BbIMONHEHUS 3a/1aHUs JaliTe MUCbMEHHBIM OTBET Ha OAMH M3 CPOPMYIMPOBAHHBIX
HUKE BOIIPOCOB (B COOTBETCTBUU C TIOCIEAHEH IIUPPOH HOMEpa CTyIEHYECKOTO OumeTa).

0. Ot 4ero 3aBUCUT YPOBEHb CPEIHEHN ONTUYECKON MOIIHOCTH Ha BBHIXOJHOM ONTHYECKOM
pazbeme nepeaarolero ontuyeckoro moayis (IIOM)?

1 Yro Takoe sneprernueckuii norennuan BOCII u oT yero on 3aBucut?

2.U300pa3ute 0000mEeHHYI0 CTpyKTypHyto cxemy IIOM u ykaxure Ha3HaYeHUE
OCHOBHBIX €€ 3JIEMEHTOB.

3. OcHOBHBIE BU/IBI MOIYJISIIIAMA ONITUYECKON HECYIIeH, MX (PU3UUecKasi CyIIHOCTb.

4. Ot 4ero 3aBUCHUT JUITMHA BOJHBI onTuyeckoro uznydeHus [IOM? OcHOBHbIE TapaMeTphl
HCTOYHUKOB ONTHYECKOTO U3TYICHUSI.

5. [Ipuniun pabotel ceeronsnyyatoniero nuonaa (CUM), knaccupukanus CU/.

6. [MpuHIMIT paboOTHI TMOIYNPOBOTHUKOBOTO JazepHoro awmoxa (ILJIM), kmaccudukamms
[T,

7. N300pazure o00O0OILIEHHYI0 CcXeMy HpueMHoro onrtudyeckoro moxayis (IIPOM).
OcHoBHBIE TapaMeTPbl MPUEMHUKOB ONTHYECKOTO H3TYUCHHUS.

8. [Ipuniun paboThl GOTOAETEKTOPA HA OCHOBE p-i-N GoTOIUOIA.

9. Ilpunanun paboTsl hoTomEeTEeKTOpa HA OCHOBE JJaBUHHOTO (poToauona (JID/).

Memoouueckue YKa3aHus K 6blNOJIHEHUIO NEeP6020 3a0anusn
U Kpamkasa meopusa eonpoca

1. Onpenesnenne JIMHBI pereHePALMOHHOIO YYACTKA ONITHYECKOI0 JINHEHHOro
TpakTa

Jnuna pereneparnmonHoro yyactka (PY) Lyy udpoBoii BOTOKOHHO-ONTHYECKOH CHCTEMBbI
nepefayd  3aBUCUT OT MHOTUX (PaKTOPOB, BAKHEHIIUM M3 KOTOPBIX SIBJISIETCS SHEPreTUUYECKUIN
noteHyan D (cM. Tabi. 2), B caMOM 00IIIeM Clydae paBHbIH:

azpnep _pnp = A}WaKC (1)
I'ne, pnep - aOCOMIOTHBI ypOBEHb MOIIHOCTH ONTHYECKOTO W3IYYEHHUS Ha BXOJE
nuHeiiHoro ontuueckoro kabens (OK), abm; pnp - aOcCoONMIOTHBII YpPOBEHb MOIIHOCTH

ontuueckoro usnydeHuss Ha Bxone [IPOM; Ayaxe - MakCUMaJIbHO-IONYCTUMOE 3aTyXaHHE
ontuyeckoro uinydeHuss B OK, pazbeMHBIX U HEPA3bEMHBIX COCIUHEHMSIX PEreHepaliiOHHOTO
y4acTka.

Ilpumeuanue: nipu onpeneneHnn 3ueprerudeckoro norermana BOCII ypoBau nepenayumn u
npueMa ONTUYECKOTo M3IIy4eHHUs cieqyeT OpaTh M3 MCXOMHBIX JAHHBIX K KOHTPOJBHOW padoTte
(tabn.1). Oueprernyeckuit nmoreHuman 3agaHHoi BOCII (Tabn.2) ciemyeT MCHOIB30BaTh IS
IIPEIBAPUTEIBHOM OLIEHKU ITapaMeTPOB ONTHUUYECKOTO JINHEHHOTO TPaKTa.

MakcumanbHoe 3aTyxanue PY omnpenensiercs mo ciemayromieit hopmyse:
Ay =9=a-L,+n, -4, +n -4, +3, (2)

Makc

371eCh, O - KOOPOUIUEHT 3aTyXaHUs ONTHYecKoro kadens. Ab/km; Ly - AnuHa
PVY; Nyc - 4nCII0 HEPAa3BEMHBIX COEAUHEHHI; Ayc - 3aTyXaHUE HEPA3HEMHOIO



ONTUYECKOTO COCIUHEHUSI, 1B; Npe - YUCIIO pPa3beMHBIX COSTUHEHUMN; Apc -
3aTyXaHUe pa3beEMHOTO ONTHYECKOTO coeauHenus, n1b; 9, = 3... 6 nb - nomycku
Ha yxyamenue napamerpoB LICII co BpemeneM (ctapeHue, nerpaaanus, noTeps
MPO3PAYHOCTH ONTUYECKOTO BOJIOKHA U AP.
B ¢opmyne (2) KoIMUECTBO HEPa3bEMHBIX COCAWHEHHWH Ha JUIMHE PEreHeparioHHOTO
y4acTKa paBHO:

n.=(L,/L,)-1 ®3)
rae, Lpy - MCKOMas JyIMHAa PEereHepalMoOHHOrO y4dacTka; Lerp - CTpoOHMTENbHas JUIMHA
ONTUYECKOro KadeJs.

[ToncraBuB Ny B ¢Gopmyny (2) ¥ BBIIOIHUB HECIOXKHBIE NMPEOOpPa3OBaHUS, MOIYUYUM
bopmyy I onpeAeNeHHs JUIMHBI PEreHEePAlMOHHOTO YYacTKa
Lpy:
90,y @
" a+ 4,/
HC cmp

Ilpumep 1. TpeOyercs ompeaenuTb AIuHy pereHepanumonHoro yuactka LCII,
pabotaronieii mo kademto tuna O3KI - 1- 0,7. YpoBens nepenaun Ha Boixoze [IOM paBeH puep
= - 5 nbwm, a ypoBenb npuema na Bxoae [IPOM — pyp = - 40abm. [l ganHoro tuma kabemns
kodd¢unment 3aryxanus o=0,7 ab/km, a crpoutenbHas MHA Lep=2kM. TpeOyercs
ONpEeNIeTUTh JJINHY pereHepanuonHoro yuacTtka naannou L{CII.

Ilopsaook pewenus:
1.TTo dpopmyiie (1) onpenensem suepreruueckuii norennuan [IBOCII:

=P,y — Py =—0—(—40) =351b

2.1lpuHrMaeM KCIUTyaTallMOHHBIN 3anac J; = 41b.

3.Cunraem, YTO Ha JUIMHE PETEHEPAIIMOHHOTO Yy4YacTKa HMMEETCS JBa pPa3beMHBIX
coeMHeHus: Npc=2: mnoxacoequHenne IIOM Kk JuHEHHOMY ONTHYECKOMY Kabemo H
MOJICOeIMHEHNE JIMHENHHoro onrtudeckoro kabens k [IPOM. Ilomoxkum, yTO 3aryxaHue
pa3zpemHoro coenunenus Apc = 0,5 ab.

4. TTpuHEMaeM 3aTyXaHue Hepa3beMHOTO coequHeHust Ay = 0,1 ab.

5.IloacraBuB 3HaueHUs 3, s, Npec U Ape, Anc U Lerp B popmyny (4), mosryuum:

_ 3_33_an‘ApC _35_4_2'0,5

L = = =4012 KM
Py 05+A,,c/|—cmp 0,7+01/2

Ha nnuny pereHepallmoOHHOTO ydacTKa BIUSI€T BEJIMYMHA JUCIIEPCHUH ONTHYECKOIO
BosiokHa (OB). IlpenenbHas AnMHA pereHepalMOHHOIO ydacTka ¢ yderom aucnepcun OB
oIpesieNseTcs 1o cleayrmen popmyne:

L, =025/, -B (5)
rae, O, , - JUCHEPCHsl ONTHYECKOTrO BOJIOKHA (cM. Tabm. 3); B - cxopocTs nepenaum

nu(ppoBOro MOTOKa, cooTBeTcTByromas JuHeitHomy koxy IIBOCII. Ecnu 3amana
HIMPOKONOJI0CHOCTh OB, TO BEMMYMH Gop paBHA!

o,, =0,25/AF
3nech, AF - koapdurment mmpokonoiocHoctd OB, [y - km (6epercs u3 Tabdi. 3). [ogcrasus
3HAYEHHE Gop B (D), MOTyIHM:

Lpyn =AF/B (6)

Jns omHomomoBbix OB B macnmopTHBIX JaHHBIX (Ta0i.3) yka3bIBaeTCsi HOPMUPOBAHHAS



CpeIHEKBaJpaTHUecKasi AUCHEPCUS O, HC/ HM- KM, KOTOpasi CBsi3aHa C Goz COOTHOIICHHEM
BHJA:
c,=10"-Ak-c (7)

rae, AA - IMpHHA MONOCH ONTUYECKOTO M3IYYEHUs, HM, ONpe/eisieMas M3 CIPaBOYHBIX
JAHHBIX COOTBETCTBYIOIIETO HCTOYHUKA ONITHYECKOTO M3TyUEHUS.

JIns cBeTOM3IydaromuX JUOA0B AA =25... 40 am u s MOJYIPOBOJIHUKOBBIX
nasepubix quonos AA=0,2... 5 uwm.

Jlia paccmarpuBaemMoro Bbllle npumepa nojoxkuM, uro LICIT no3Bonsier opranusosats 480
KaHaJIOB TOHAIBHON YacTOTHI (MJIM OCHOBHBIX IU(PPOBBIX KaHaIoB). CKOPOCTh MU(PPOBOTO MOTOKA
(Tpermunoro um¢poBoro mnoroka) Ha Bxoxe [IPOM pasna C,=34,368 MoOur/c. Jluneinblii
upoOBOM CUTHAN TpeacTaBisieT O104HbIN Kon Bupa SBOB. CrenoBaresHO, CKOPOCTh Mepeaaun

miHeiiHOrO 1HdpoBoro motoka Gymer pasia B =C, - 6/5=234,368-6/5=41,242 Mour/c.

[MoacraBuB 3uauenus AF=800 MI'wkm um B = 41,242 Mour/c B (6), HaiimeM [UIMHY
PETCHEPAIIMOHHOTO  YYacTKa,  OMNPEICIsIeMYyl0  IIMPOKOMOJIOCHOCTBIO WM  JHCIICPCHCH
OINITUYECKOTO BOJIOKHA

L, = AF/B=800/42,242 =18 94xm

Ecnu anmuHa pereHepallMoOHHOrO ydacTka, ompeneieHHas 1o Qopmymnam (4) wiu (6),
OKa3bIBACTCSI MEHbIIIE JUTMHBI PEreHEPAIIMOHHOIO yJacTKa, OmpeaeieHHoro mo dpopmysie (4), To
BBIOUPAIOT AJUHY pEereHepalMOHHOrO y4yacTKa, ompeneneHHoro no ¢opmynam (5) unu (6). B
IPOTHBHOM CJIy4ae CJIeyeT BBIOpaTh ONTHUECKUI KaOelb ¢ APYroi MupOKOIOIOCHOCTHIO HITH C
JIpYroy BEJIMYMHON JUCIIEPCUH.

Ilpumep?2. Onpenenuts nauHy pereHepanuronHoro ydactka aisa L[CII tuna "Akyna ", ecnu
W3BECTHO, YTO €€ PHEpreTHIecKuii nmoTeHnuan D =38 nb, cucrema padoraet o kademo tuna OKJI
01-0,3/3,5 (cm.tab6mn.3). Ilpumem OKCIDTyaTallMOHHBIA 3amac 9, =6 nab. Ywmcimo pazbeMHBIX
COCJIMHEHUI Ha PEreHepallMOHHOM Y4acTKe Npe = 2. 3aTyXaHUe OJHOTO Pa3beMHOT0 COCTUHEHUS
Apc = 0,5 1b, 3aTyxanue onHOro HepazbeMHoOro coeaunHeHus: Axc = 0,1 ab. Ckopocts nepenaun

JMHeWHoro 1udposoro cursana pasHa B=167,1168 Mout/c nnu B=167,1168 - 10° 6ur/e.

Ilopaooxk pewenusn:
1 ToacraBus B hopmyny (4) UCXOIHBIC TAHHBIC, TIOTYIUM:

_9-9,-n,.4,, 38-6-2-05

L = =77,73KM
» a+4,/L,, 0,35+0,1/2

2. OnpenennuM  JUTMHY ~ PETEHEPAIlMOHHOTO  ydacTKa C  y4eTOM JMCIICPCHOHHBIX
ceoiictB OB. Jlngs uwero mo ¢opmyrne (8) HaiimeM cpeaHEKBaIpaTHUYECKOE 3HAYCHHE

JUCTIEPCUH, TIONOkUB B Heit A4 =2,6 aMu o = 3,5 HC/ HM - KM (Tabmn.3):

o,=10"-A1-0=10""-2,6-35=91-10"c/km

o

3.Tlo hopmye (5) HaliieM JUTHHY pereHepaIMOHHOTO yYacTKa:

L,,=0,25/c, - B=0,25/91-107 -167,1168-10* =164 kum

BeiOupaercss anuHa pereHepalMoHHOTO Y4acTKa, oIpenenseMas 3aTyXaHUeM
OINTUYECKOTro Kabens, T.e. Lypy = 77,73 kM.

[Tony4yennbie mo ¢opmynam (4) u (6) IMHBI pereHEpariOHHBIX YYaCTKOB YCIOBHO
MOYKHO Ha3BaTb HOMUHATbHBIMU Lpy roy -

Ilpumeuanue. 3uauenust BeMMUUH Apc, Anc, AL, D, U Ap. CleQyeT BbIOMpaTh B Mpeaesax,
yKa3aHHBIX B METOJMYECKUX PEKOMEHJIAIMSAX, B IMPUBEACHHBIX IMpUMEpax W B CHPAaBOUYHOU
auTeparype (B MOCIeAHEM CiTydae 00s3aTeIbHO ClIeTaTh CChUIKY).

i NONy4eHHOro 3HAa4YeHMsl JUIMHBI PETEHEPALMOHHOTO Y4YacTKa ONPEIENISIOTCS
OCHOBHbBIE MapaMeTpbl ONTHUYECKOrOo JIMHEWHOTO TpakTa: OBICTPOJEHCTBUE, MOPOT



gyBcTBUTEIbHOCTH [IPOM, nmomyctumasi U oKujaemasi BEPOSITHOCTh OIIMOKU WU BEIMYMHA
koa(durmenTa ommoOKH.

PaccuntanHoe 3HaUeHHE HOMHWHAJIBHOW U MAKCHUMAJILHOM JJIMH PET€HEPALlMOHHBIX
Y4aCTKOB HUCHOJB3YIOTCS IPU pa3MEIIeHUH HeOOCTyKMBAEMbIX pEereHepallMOHHbBIX TYHKTOB
(HPII) no niuHe onTUyecKoro JMHEUHOro TpakTta. [Ipu 3ToM peanbHas myinHa
pereHepaloHHOro yyactka Lpy 1omkHa 0TBE4aTh yCIOBHIO:

pr < pr.maxc (8)

2. Pa3memeuue Heo6CJ1y.7fcueaeMb1xpezenepauuonnux RYHKmMOe6 no onune
JUHEUHO020 ONMUYECKO20 mpaxkma

Hns 3amanHodt jpuHbl onthyeckoro JmHeHoro Ttpakta (OJIT) Loxr (cM. ucxoaHble
JIaHHble, TaOy. 1) BBINOJTHSETCS pa3MEIIeHHWE PEreHepalMOHHBIX IYHKTOB, YHCIO KOTOPBIX
ompeaensercs mo hopmye:

N pn H[(Lom/ LPY-HOM ) - 1] (9)

3/1€ch, CUMBOJI L] 03HauaeT okpyrieHue B CTOPOHY OJinkKaiiiiero 60JbIIero 1eaoro Yucia.

Ilpumep 3. BpINONHUTH pa3MelleHHe pereHepanuoHHbix MyHkToB s OJIT, minHa
KoToporo paBHa Lo, =480 kM, a HOMUHANBHAS JJIMHA PETCHEPAIIMOHHOTO y4acTKa Lpywow =
77,75 km (cm . [Ipumep 2).

Hlopaook pewenusn:

1.TTo popmyie (13) onpeaenrm 9UCIIO pereHepaliMOHHbIX MyHKTOB:

NPH = L[[(Lom/ pr-HOM) - 1] = L[[(480/77’75) - 1] = 6

2. Uucno pereHepanmMOHHBIX y4yacTkoB Ha gmuHe OJIT onpepensiercs 1o

bopmyre:
N,=N_+1 (10)
Jlnis Haiero npuMepa 4ucio pereHepallMoOHHbIX YYacTKOB Oy/IeT paBHO:
N,=N, +1=6+1=7

3. PerenepannoHHbIE TYHKTBI OOBIYHO cTpemsTcs pasmecTuth 1o januHe OJIT
paBHOMepHO. {7151 4ero HeoOXOIUMO OIPENENIUTh CPEIHIO UIMHY PEereHepallMOHHOTO yJacTKa
o popmyse:

L, =Lon/N, (11)

py-cp
Z[J'IH Haero nmpuMepa Cpeausasd AJIMHa pEreHCPAIUOHHOI'O YUaCTKa 6y,ZLCT paBHaA:

L. =L../N_ =480/7=686xwm

py-cp

JlnvHA pereHepalMoHHOTO Y4YacTKa JOJDKHA YIIOBJIETBOPATH ycioBuio (8), T.e. OBITH
MEHBIIE WX PAaBHOW MaKCUMAaJIbHOM.

Ecin 6o3mooicno ymenvuenue uucia peceHepayuoHHulX NYHKmMOS, TO, BO3MOXKEH HHOU
BBIOOp CpeHEl JUIMHBI pereHepallMOHHOTO y4acTKa, MPUOMMKas ee K MaKCUMalbHOU JTMHE
pEereHepalMoHHOro yyacTka. B 3ToM ciydae cieayeT BbIOpaTh TO MaKCHMMajbHOE 3HAUY€HHE
JUTMHBI PEreHepaIlMOHHOTO YYacTKa, MPH KOTOPOM OOECIeuynBaeTCsi YMEHBIICHHE 4YHCIa
pereHepaMoHHbIX MyHKTOB. J[i1st aToro B dopmyny (9) BMecTo Lpysom MOACTaBUM Lpyvaxe ¥
MOJyYUM MHUHHUMAJIbHOE 3HAYCHHE YMCIIA PETEHEPAIMOHHBIX TTYHKTOB Npm

N, =L|(L.../L,, . )—1]=11[(480/102,75) - 1] =4

Yucno pereHepalMoOHHBIX y4acTKOB OyzneT Ha equHully Oombiie, T.e. Npyawmm =9, a pacueTHas
JUITMHA pEreHepaliMOHHOTO y4JacTka o bopmyne (11)6yner paBHa:

L,..=L,/N_ . =480/5=96xwm

py-pac py-MHH
HpI/IMCpHa}I CXE€Ma pasMCUICHUA PCTCHCPAIIMOHHBIX YUYAaCTKOB IMPUBCJACHA HA pUC 1.



HPM - 1/1 HPM-2/1 OPI-1 HPM-1/2
OK OK OK OK
OM-A [—#— NP-1 |—@#— NP-2 [—#— NP-3 [—#—{ P-4 | —@— ONn-b

pr pac = 96 km pr pac = 96 Kkm pr pac = 96 Kkm pr pac = 96 Kkm pr pac = 96 Km

Puc.1. Cxema pa3MmeleHus JIMHENHBIX PEreHEPAalMOHHBIX IIYHKTOB 110 OIITHYECKOMY
JIMHEHHOMY TPaKTy

rae NpuHATH cienytonue ooo3HaueHus: OII-A - okoneunsiii myHKT A; OK -ontrueckuii
ka0einp; JIP - nuneitnblii pereneparop; HPII-1/1 - HeoOcmy:KMBaeMblii pereHepaloOHHbINA TyHKT
Nel 1-0if cekmum peryaupoBanusi (OIT-A-OPII-1); HPII-1/2 - HeoOciayKuBacMBbIii
perenepanoHHblii myHKT Nel Ha 2-oif cexmmu perymupoBanus (OPII-1-OI1-b); uudpa B
yuciutene o3HadaeT Homep HPII Ha cekumm peryiaupoBanus, mudpa B 3HaMEHaTelne O3HA4YaeT
HoMep cekuuu peryiauposanusi; OPII-1 Homep oOciykuBaeMOro pereHepalMoHHOrO MyHKTa Ha
nnuHe OJIT; OIlb-b  oxoHeuHslid myHKT b.
Jlis pacueTHOW JJIMHBI PEreHEPallMOHHOIO YYacTKa BBIIOJIHUTH PACYET SIHEPreTHUYECKOIO
MOTEHIIMaNA.

3. Pacuem pacnpedeﬂenu}z IHepzemUUeCKO20 nomenyuala

no 0J1uHe pe2eHePayuoOHHO020 yUaCmKa

YpoBeHb ONTHYECKONW MOIIHOCTH CHUTHana, nocrynatouiero Ha Bxoj IIPOM nunelinoro
pereHeparopa, 3aBUCUT OT sHepretudyeckoro noreHuuana BOCII, morepp momuoct B OB,
MOTEPh MOIIHOCTH ONTHYECKOrO U3JIYYEHHUs B Pa3bEMHBIX U HEPA3BEMHBIX coeqMHEHUX. [lepen
BBIMIOJTHEHHEM PACUYe€TOB PEKOMEHIYETCSI COCTaBUTh Tabnuiy (Hampumep, Tabi. 4) ¢ UCXOAHBIMU
JIAHHBIMM JUISI pacyeTa paclpeAcsieHUusT SHEPreTUYECKOro IMOTEHIMada MO JJIMHE pereHe-
palliOHHOTO ~ ydyacTKa. OJTa Tabnmuma BKIIOYaeT B ceOs  cCleaymllnue mapaMeTphbl
PEreHepaliOHHOIO0  y4acTKa: YPOBHM MOIIHOCTH ONTHYECKOIO CHUTHAJIA Prep HA BXOJE
pazpemMHoro coeauHenus I[IOM, kosdduiueHnt 3aTyxaHus ONTHYECKOro Kabens a,
MUHUMAaJbHBI YpPOBEHb MOIIHOCTH pPnp HA BBIXOJE pazbeMHOro coeauHenus [IPOM,
sHepretnueckuid moteHuuan BOCII 3, cTpouTenbHyr0 ATUHY ONTHYECKOTO Kadens Lerp,
KOJIMYECTBO CTPOMUTENBHBIX JJIMH Ncrp; KOJWYECTBO PA3BEMHBIX COCAUHUTENEN Npc HA
pEreHepalliOHHOM YYaCTKE; KOJIMUYECTBO HEPA3bEMHBIX COCAUHUTENEN Nye HA PEr€HEPALlMOHHOM
y4acTKe; 3aTyXaHHE OITHYECKOrO0 CHUrHajda Ha pa3beMHOM COEAMHMTENE Apc; 3aTyXaHue
ONTHUYECKOT0 CUTHAJIa HA HEPA3bEMHOM COEIMHUTENE Ajc.

[Ipumep 4. Paccumrare pacnpeneneHre SHEPreTHUYECKOro TOTEHIMala Ha  JJTHHE
perenepannonHoro ydactka st L{CII, Texundeckue nmapameTpsl KOTOpOi mpuBeeHbI B Ta0m. 4.

Tabnuua 4
NeNe Enunauner | 3HaueHue
[TapameTpsl O603HaueHus FTHRY
/T W3MEpPEHH | mapaMmeTpa
YpoBeHb MOIITHOCTH NE€peJaun ONTHYECKOTO
1 pr[ep HBM '4
CUTHaJIa
2 | MUHUMAaITbHBINA YPOBEHb MOIIHOCTH IIpHUeMa Prp nbm -35
3 | Dueprernueckuii morennuan [{BOCIT 2 nb 31
4 | JlnuHa pereHepaoHHOrO yJacTKa Lpy KM 24
5 | CtpoutenbHas JJIMHA ONTUYECKOTO Kabest Lerp KM 4
6 | KomuuecTBO CTPOUTENBHBIX JJIUH Nerp - 6




7 KonnyecTBO pa3beMHBIX COCTUHEHHI Nerp - 2
3aryxaHue ONTHYECKOTO CUTHAJIA Ha

8 Apc nb 0,5
HEpPa3bEMHOM COCIMHHUTEIIC

9 | KomuuecTBO HEpa3beMHBIX COCMHEHUI Nic - 7
3aTyxaHue ONTHYSCKOI0 CUrHajIa Ha

10 yx Anc 1B 01
HEpPa3beMHOM COCJIMHHUTEIIC

11 | Koaddunuent 3aryxanus OK o nb/xkMm 0,7

Ilopaook pewenusn:

OmnpezensieM ypoBEHb CUTHAIA IOCJIE IIEPBOro pazbeMHoro coeaunenus (PC):
Ppi = Puep —Apc =-4-— 0,5 = -4 51bm

YpoBeHb cUTHAJA Mocie epBoro HepazbemHoro coequautels (HC) cTaniimoHHOro
ONITHYECKOTO KaOells U JIMHEHHOTO ONTHIECKOTO Kadest Oy/IeT paBeH:

le = ppl _AHC = _415_011: _4162[BM

Jlasiee CUrHA IPOXOIUT 110 CTPOUTENBHOI UTHHE Lerp =4 KM JMHEHHOTO ONTHYECKOTO
kabens ¢ koapdunmentom 3atyxanus o = 0,7 1b/km u ypoBeHb curnana Ha Bxojie Broporo HC
uepe3 4 kM OyJeT paBeH:

Puzex =Pu — O LCTp = _4’6 - 017 4 = _714HEM
ypOBeHB CUrHajlia 1ocJjic BTOpPOro HC 6y,HeT PaBCH:
pH2 = pHZBx - 0’1 = _714 - 011 = _715HEM

YpoBeHb cUTrHaja MOCe TPOXOKIACHHUS IO BTOPO CTPOUTEIBHOM IJIMHE HA BXOJIE
tperbero HC Oyner paHeH:

pH3Bx = pHZ —Q- Lcrp = _7!5 - 017 : 4 = _10’3HBM
ypOBeHB CUTrHalia I10CJIC TPEThCTO HC 6y,I[CT paBCH:
pH3 = pH3BX - 0’1 = _1013 - 011 = _1014HBM

YpoBeHb curHaia nocje NpoxXoKJIeHUs 10 TPEThEW CTPOUTEIbHON JUIMHE HAa BXOJE
yerBeproro HC Oyzer pase:

Puas =Puz — - LCTp =-10,4-0,7-4=-13,2 nbm
YpoBenb curnana nocie yetBeproro HC 6ynet paseH:

pH4 = pH4BX - 011 = _1312 - 011 = _1313HBM

YpoBeHb cuTHala MOCie MPOXOKISHUS 0 YeTBEPTOU CTPOUTENBHON ITTMHE Ha BXOJIE
nsaroro HC Oyzaer paBeH:

Pussx =Pus —- L, =-133-0,7-4=-1611bm
VYposensb curnaia nocie nsatoro HC Oyner pasen:
Pus =Poen —01=-161-01=—16,2 1Bbu

YpoBeHb CUTHAJA OCIE MPOXOKIAEHHUS MATOM CTPOUTENBHOM JyIHE Ha Bxoze mectoro HC
OyJeT paBeH: Puew =DPus —- L, =-16,2-0,7-4=-19,01bm

VYpoBenb curnana nocie mecroro HC 6yner pasen:

Pus =Pusw —01=-19,0—01=-191nbm

VYpoBeHb cUTHajA Mocye MIeCTOM CTPOUTENbHOM JUTMHBI Ha BXoje cenpmoro HC Oyner

paBeH: Purex =Pus —- Lo, =—191-0,7-4 =-2191bm

VYpoBenb curaaina mocie cexpmMoro HC nimm Ha BX0jie BTOPOTO Pa3beMHOTO COSANHEHHUS
Oyzer paBeH:

Puz = Purex — 011 = _2119 - 011 = _2210)1BM
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YpoBeHb CUTHAJIA HA BBIXOJIE BTOPOT'O Pa3beMHOT0 WIIM YPOBEHB MpueMa OyJIeT paBeH:

pl‘lp = pH7 - AHc = _2210 - 015 = _22,5,Z[BM
OO6iee 3aTyxaHU€ PEreHEPALIMOHHOIO Y4acTKa paBHO:
APY = pnep _pnp = _4 - (_22’5) = 18,5,HB

Ilo pe3ynbraTram pacueTa MOXHO CAEJIATh BBIBOJ, UTO 3aTYXaHHUE HA PEICHEPALMIOHHOM Y4acTKe
MeHble 3Heprerudeckoro norenuuana [IBOCII, pasaoro 3 =31 nb. DkcmtyaTalMOHHBIN 3amac
I[IBOCII MOXHO IPUHATH paBHBIM O3 = 61b.

Pe3ynpTaThl pacuera pacrnpeieseHusl SJHEPreTUYeCcKOro NOTeHIMalla MOKHO MPEACTaBUTh
B BUie Ta0M1Ibl, (HOpMY KOTOPOH CTYJEHT-3a04HUK BEIOMPAET CAMOCTOSITEIIBHO. ..

Juarpamma pacrnpeaeneHusi SHepreTHIeCcKoro JUisi paCCMOTPEHHOTIO ITpUMepa pUBEICHA Ha
puc.2, T1ie IPUHATHI caenytomme obo3naueHus: [11IM - mpuemO nepeaarommii MoIyiIb JIMHEHHOTO
pereneparopa; PC - pazsemuoe coequnenue; HC - nepazbemuoe coeaunenue; OB - ontuueckoe
BOJIOKHO.

[lockonbky Bce YypOBHM Mepelayd JuarpaMMbl paclpeiesieHUus 3HEPreTHYECKOro
MOTEHIHAIA PACCUMTAHBI, TO €€ N300pakeHHe BO3MOXHO B YCJIOBHOM MacIiTade, Kak 3TO CAETaHO
Ha puc.l, HO ¢ 00s13aTeNbHBIM yKa3aHUEM XapaKTePHBIX OCHOBHBIX TOUEK JTUATPAMMBI.

Junarpamma pacnpeenieHus SHEPreTH4eCKOro NoTeHIrana CIyKUT OCHOBOM Ul pacuera
OCHOBHBIX THapaMETPOB OINTHYECKOrO0 JIMHEHHOTO TpaKTa: pa3iMYHOIO BUJA ILIYMOB H
BEPOATHOCTH OIIMOKM OJMHOYHOIO pereHepartopa, pacuer OwictpozeiictBus LICII um mopora
yyBcTBUTENbHOCTH [IPOM nuHeliHOro pereneparopa.

FPC-1 HC-1 0B HC-2 HC-5 OB HC-T  pC.2

| ) R LT S ) ! [T
1 ! ! ! 1
F.oEm& | i Lo
| | | o
[l T 1 1 '

! ! 1 | 1 L

Prep ! I : Lo T
1 | | o
Pu1-] I | | | '
i | P
1
Pizex ! ' | 1
A | o
I i
! b
| o
: o
1 | 1
' o
g I | !
Pures | T I E
Pyg-r——— === H

Puc.2. lnarpamma pacnpeziesieHusi JHEpPreTUYecKoro noTeHuana
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3AJIAHME 2

1 Paccuurtarh BeIMYUHY APOOOBBIX IIYMOB, IIYMOB TEMHOBBIX TOKOB M COOCTBEHHBIX
IIYMOB IIPUEMHOI0 ONTHYECKOI'0 MOYJIs TMHEHHOIO pereHepaTopa.

2. Paccuntarh JOMyCTHMYIO W OXHUAAEMYIO BEIMUYUHY BEPOATHOCTH (KOX(UIIMEHTA)
OIIMOKK OJTMHOYHOTO pereHeparopa.

[Tocne BBIMONHEHMS 3aJaHUS JalTe MMCHMEHHBIA OTBET HA OAHMH U3 c(HOpMYyITHMPOBAHHBIX
HIDKE BOTIPOCOB (B COOTBETCTBHU C MOCIeIHEH IU(PO HOMepa CTyICHYECKOro OuieTa):

0. laTp KpaTKyl0 XapaKTEpPUCTHUKY OCHOBHBIX ULIYMOB IMEPEAlOIIero ONTHYECKOTO
MOJYJIS.

1. ®duznueckas CyIHOCTh JPOOOBBIX IIYMOB P-i-N M JIABUHHBIX ()OTOMOIOB U HX OIICHKA.

2. dusnyeckast CyIHOCTh ITYMOB TEMHOBBIX TOKOB (DOTO/IMO/IOB M UX OILICHKA.

3. TernoBeie nrymsl nemenToB [IPOM u ux oneHka.

4. Co6ctBennbie mymbl [IPOM u ux oneHka. ®dusudveckas CYIIHOCTh KOIPPHUITUEHTA
nryma.

5. U3noxuTte airopuT™M MOCIEI0BAaTEIbHOCTH BbIOOpA MEPENAIOIIEr0 ONTUYECKOTO
MOJYJIS.

6. M31105kuTE aaropuT™ MOCIeI0BaTEIbHOCTH BEIOOpA MPUEMHOTO OINTHYECKOTO MOTYJIS.

7. I3n0%uTeE anropuTM Mociie0BaTeIbHOCTH BbIOOpA ONTHUECKOTO Kades.

8. JlaiiTe KpaTKyr0 XapaKTEpPUCTHUKY OCHOBHBIM MapaMeTpaMm ONTHYECKOTO JIMHEHHOTO
TPaKTa U UX PU3UUECKYIO CYIIHOCTb.

Tunst muaelinbix koo LIBOCII u npuniune! ux GpopmMupoBaHus.

Memoouueckue YKa3anusi K 6blNOJIHEHUIO 6MOPO2CO 3a0aHus U KpamKas meopus
eonpoca

1. Pacuem wiymog onmuueckozo 1uneitHo2o mpakma

KauecTBo mpuema ONTHYECKOTO H3IYYEHHs OIpenensercs myMamu (OTOIETeKTopa
[TPOM, OCHOBHBIMH M3 KOTOPBIX SIBIISIIOTCS Op0oOO0Gble UiyMbl, WYMbl MEMNOBbIX MOKO8 U
cobcmeennvie wiymol. Lllymbl onpenenstorcs JUis OJHOTO PEreHepalMOHHOTO ydyacTKa (Kak
IPaBUJIO, CAMOTO JUTMHHOTO, €CIIN pa3MelIeHNe PEreHePaIliOHHbBIX ITyHKTOB HEPaBHOMEPHOE).

Jnsa ompenenenust mymoB ITPOM cocraBisieTcsi pacueTHas CXeMa pPEreHepalnoOHHOTO
yuactka (cm.puc.2) u mno dopmyne (2) 3AJAHUA 1 paccuuteiBaeTcs 3aTyxaHue
pereHepanoHHOI0 y4acTKa.

Ilpumep 5. Jns ycnoBuil 3amaunm Ilpumepa 4 (BAJAHUSA 1) onpenenuTs LIymsl
¢doronerektopa [TPOM perenepaliiOHHOT0 y4acTKa COOTBETCTBYIOIIEH CTPYKTYpHI, puc. 2.
Ilopaook pewienua:
1. Onpenenum 3aTyxaHue pereHepallMOHHOTO Y4acTKa, IoJjarasi SKCIUTyaTallMOHHBIA D5 =
6 nb. [Toacrasus B (2)nannsie u3 1ada. 4 3AJJAHUSA 1, nomyaum:
A =o-L +n -A +n -A +3,=07-24+7-01+2-05+6=24,515b.

2.0mpesenuM  MOIIHOCTh ONTHYECKOTO U3NyueHUs Ha BbIxoge I[IOM 1o  ¢op-
MYyJIE:

H!

W,, =10 (12)

371€Ch, Prep - YPOBEHB IEepeauu ONTUYECKOTO U3ITyueHus (OepeTcsi U3 TEXHUUECKUX JaHHBIX
LIBOCII). [ToxnctaBus B (12)3HaueHUE Prep U3 TA0I.4, MOTYUHM:

W, =10°*"* =10°* = 0,398 mBr

3.0npenenuM MOIIHOCTh ONTHYECKOTO U3TyYEHHS Ha BXO/I€ TPUEMOIIEPEIAIOIETO
moxayds (ITTIM) nuneitHOTO pereneparopa, puc.2, mo hopmyre:

W, =w,_ -10 """ (13)
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3nech, Whiep - MOIIHOCTH ONTHYECKOro M3iydeHus Ha Bbixoge IIOM, cm .(16); Apy -
3aTyXaHHe pereHepannoHHOro ydactka (cM. Boime). [logcraBus B (13) 3HaueHuss Wpep =0,398
MBT u Apy = 24,5 nb, nonyuum:

W, =W, -10°**» =0,398-10°***° =0,0014mBr=0,0014-10 °Br.

Ilpu_evinonnenuu OaabHelluux _paciuemos_oopauiaime SHUMAHUE HA _PA3MEPHOCHU
GCIUYUH, 6X00AUWLUX 8 PACYUECHIHbIE, U UX NOpAOKU !

[TockoabKy 37eKTpUUYeCKHil curHaia Ha Bbixozie dotomerekropa [IIIM sBiseTcss cirydaitHOM

BEJIMYMHON, TO €ro BeJIMYMHA OIICHUBACTCA CpeOHeK8aopamuyeckum 3HAYCHHUEM TOKa,
BEJIMYMHA KOTOPOTO ONpeaessercs no popmyie:

1°=05-(08-n-1-W, )*-M? (14)

rae, n = 0,8... 0,9 - xBanToBas 3¢ dexTuBHOCTL (hoTOAMONA (BBIOUPAETCS CTYACHTOB B
3aJaHHBIX Tpeenax); A - JJIMHAa BOJHBI ONTHYECKOro u3mydeHus (Oepercss u3 Tabdm.l.
Hcxoansie nanubie), MKkM; Wy, - MOIIIHOCTh ONITUYECKOTO U3TY4YEHHs Ha BXoze (POTOIeTEeKTOpa
[MIIM (ompenensiercss o ¢Gopmyne 17), Bt; M - Ko3pPHUIHEHT JIaBUHHOTO YMHOKCHHS
naaBuHHOTO (oroauona (JID]I), 3nauenue koroporo depercs u3 tadbim. 1 (s p-i-n doroauona
M=1).

4.ITo popmyne (14) ans mpuMepa 5 onpenenuM CpeIHEKBaIpaTHYECKOS 3HAUYCHUE TOKa
MIOJIE3HOT'O CUTHAJA, MoACTaBuB B Hee 3HaueHue Wy, 1 B Hell monoxkuB 1 = 0,8 u A = 1,31 MkM;
M =100 (t.e. poromerexTop I[1IIM BBIIOIHEH HAa OCHOBE JIJABUHHOTO (hPOTOIHUOIA)

1°=05-(08-n-A-W, )*-M’*=
=0,5-(0,8-0,8-1,31-0,0014-10°)* - 100* =68,9-10™° A?

OcHoBHbIME 1IyMamM# Ha Bbixozie poroaerexkropa I1IIM (umnu [TPOM) sBnsitorcs

CJIETYIOIINE IIYMBI.
/Jlpoboevle uiympl, KOTOpbIE OLIEHUBAIOTCS CPEIHEKBAIPATUUECKUM 3HAUEHUEM:!

1.°=2-¢-(08:1-A-W,_)*-M*-F(M)-B=4-1"-F(M)-B (15)

-19
rae, K yxXe INPUHATBIM 00o3HaueHusM, nobasunuch Hobble: €=1602-10"" - 3apan

snekrpona, Ki (kymnon); F(M) - koahduireHT myma JaBUHHOTO YMHOKEHHSI, YIUTHIBAIOIINIT
yBeJNnueHue apoOoBbIX HIyMoB JIDJ[ u3-3a HeperyaspHOro xapakTepa IMpoliecca YMHOKEHUS;
st OonpummHeTBa JIDJ[ ¢ OCTATOYHOW TOYHOCTBIO Ui MpaKTHYecKux pacyetoB (FM)
HaxoJauTcs 1o hopmyre:

F(M)=M*,0,4<x<1 (16)

3HayeHus M u X 6epytcs u3 Tabn. 1; B - ckopocts nepenaun, 6ur/c.
5. Jlna paccMarpuBaeMoro npumMepa 4  ONpeleauM — BEIUYMHY KO3 QHIMEeHTa
mryma JI®/I, moncrasus B (16) 3ravenns M = 100 u x=0,8, moxyqnm :

F(M)=M*=100"° =39,8
6. Tloxcrasus B (opmyny (15)3nadyenus icz =68,9-10"°A, F(M) =39,8, semmunny
sapsima snextpona € =1,602-10"°Kn u B=41,242-10°6ur/c u, onpenenum Betuummy
JIpOOOBBIX LITYMOB:
1. =4-¢e1 -F(M)-B=
=4.1,602-10"°-68,9-10"°-39,8-41,242-10°=7,25-10 **A?
Temnoebie uiymbl, BOSHUKAIONIME HE3ABUCUMO OT BHEIITHETO ONTHYECKOTO CHTHAJIA M3-3a

CIIy4aifHOH TEIIOBO MeHepaIlii HOCUTENEH 10T BO3ACHCTBUEM ()OH08020 N3ITyUEHUS, HE
CBSI3aHHOTO C MOJIE3HBIM CUTHAJIOM, M CPEITHEKBAAPATUYECKOE 3HAUYEHUE KOTOPBIX PAaBHO:

1°=2-¢-1-M*-F(M)-B (17)
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31€Ch, IT - CpCAHEC 3HAYCHUEC TCMHOBOI'O TOKA, BEJIMUNHA KOTOPOTO IJIA TCPMaHUCBBIX

dorommoznos passa (1... 8)-107 A, a ans kpemuuessix - (1... 8)-107° A.

7. Jlna paccmarpuBaeMoro ImpuMepa 4 ONpeNeiauM BEIMYMHY TEMHOBBIX —LIYMOB,
nozicTaBuB B (17) 3HaueHMs 3apsna saekTpoHa ¢ = 1,602 . 102 Ku, BenmumHy TeMHOBOTO TOKa
iT:5 107" (wist BBIIOIHEHHS KOHTPOJBHOW PAabOTHI 3HAYCHHMS TEMHOBOTO TOKA OEPYyTCS W3
UCXOAHBIX JaHHBIX Ta01.1), Benmmunasl M=100 u F(M) = 39,8 ,ckopocTh mepenayn JTMHEHHOTO
wmdposoro curnana B =41,242-10° 6ur/c:

1°=2-¢-1 -M*-F(M)-B=
=2-1,602-10"-5-107 -100° - 41,242 -10° =6,61-10 ™A’

Coocmeennvie uiymot >1ekTpoHHbIX cxeM [TIIM umu [TPOM, 00ycioBiIeHHBIE XAOTHYECKUM
TEIJIOBBIM JIBHDKEHUEM 3JIEKTPOHOB, aTOMOB U MOJIEKYJI B PE3UCTOPaX, MOTYIPOBOAHUKAX U
IPYTHUX PaIuO03JIEMEHTOB, CPETHEKBAIPATUYECKOE 3HAUEHNE KOTOPBIX PaBHO:

1,°=4-k-T-F,-B/R,, (18)

rae, k = 1,38-107%° sk - K™ —nocrostmas Bonsimana; T - Temmeparypa mo mkane KenpBuna;
Fu - xoadduument myma npeaapurensHoro ycuwnurtens [IIIM wmu [TPOM; Rex - BXomHOe
conpotusiieHue npeasapurensHoro ycuaurens [IIIM wiu [TPOM, pasnas 1... 5 MOwm (npu
BBIMIOJTHEHUH KOHTPOJIBHON pabOThI 3HaUeHHE Ryx BHIOUpPAETCS B yKa3aHHBIX MPEENax).

8. Jlms paccMarpuBaeMoro mpumepa 4 ONpenesiiM BEIUYUHY COOCTBEHHBIX IITYMOB,

noinoxuB 1=300°K, F, = 8, B =41,242-106 our/c 1 Rsx =Om . IloacraBUB 4YHCIEHHBIE
3HaueHus BenuyuH B (18), momydum :

I.°=4-k-T-F,-B/R_=
=4-1,38-10°-300-10- 41,242 -10°/10° = 68,83-10 * A”
CpaBHI/IBaFI BCIIMYHNHBI IIpO60BI)IX, TEMHOBBIX U CO6CTB6HHI)IX IyMmoOB, BUIHUM, YTO OCHOBHBIMHA
SABJIAOTCA TEMHOBBIC LITYMBI.
CpenHexBagpaTHYeCcKoe 3HaU€HUE TOKOB CYMMAapHBIX IIIyMOB OyJIeT paBHO:
J 2 J 2 q 2 J 2
=1 +1"+I (19
m P T CIx
9. Jlns mpumepa 4 cymMMma CpEIHEKBAJIPAaTUYECKMX 3HAYCHUH TOKOB IIYMOB pa3-
JIMYHOTO MMPOUCXOKACHUS IMOJTYUUTCA MOCJIC TIOACTAHOBKU B (19):
|, =725-10"A%1"=661-10"A’ul ~=A’
Lo=1 +1°+1,°=
=7,25-10"° +6,61-10™ +68,83-10*° =6,62-10 " A”
Ha sToM pacuer OCHOBHBIX IIIyMOB OJIMHOYHOTO JIMHEMHOTO pereHepaTopa Wil IIyMOB

pPEreHepalMOHHOIO y4acTKa 3aBepIIAeTCs, M MEPEXOAAT K PacueTy BEpOSITHOCTH WU
Kod(durmenTa ommOKu OJMHOYHOTO PETeHEpaTOPA.

2. Pacuem sepoamnocmu unu KoIghpuyuenma ouudKu 00UHOYHO20 pezenepamopa

Pacuem oonycmumoii éepoamuocmu oumuoOKu

[lepBoHaYalbHO  PACCUUTHIBACTCS  Jonmycmumas  8eposmHocms — owuOKu  Pow son,
MPUXOAAIIASACS HA OJIMH PEr€HEPAIMOHHBIN yYacTOK, UCXOAS U3 HOPM Ha PAa3JIUYHBIE YYaCTKU
IEPBUYHOM CETU: MarucCTpaJbHOM, BHYTPU30HOBOM, MECTHOW. EciiM B MCXOAHBIX JaHHBIX
3amana L[CII tuna TC-BCC 16E1 wmm Ilomukom-300T, To cienyer moiab30BaTbCsi HOPMaMHU,
MPUXOAAIIMMUCS Ha BHYTPU30HOBBIC MepBUUHbIE ceTH; eciu 3anaHa BOCII tuna "Akyma", To
CIIEAYET TMOJIb30BaThCSI HOPMaMHU, MPUXOAAIIMMUCA HA MAruCTpalbHbIE MEPBUYHBIE CETU. JTH
HOPMBI TIPUBEJICHBI B Ta0M.5.
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Tabnuna 5

Jomnyctrmast BEpOATHOCTh Tum yyactka epBUYHOMN CETH
OIIMOKH, MPUXOSIIASICS
Ha OJIMH KMJIOMETP MarucrtpanbHas Buytpuzonosas MectHas
1/ 10 1,67-107 107
Pom.xm. 1/KM ,67-10

Jlonyctrmast BepOSITHOCTh OJTHOM pereHepanoHHoM OMKUOKY onpeensercs no Gopmyne:

pOIH.,HOH = pOIH.KM ) pr (20)

71, Pow kv - BEPOSITHOCTH OLIMOKH, IPUXOSIIAsca Ha | KUIOMETp JIMHEHHOro TpakTa; Lpy
- JUIMHA PpEreHepaliiOHHOI0 y4acTKa, KM.

Ecnu mmHa onTtuyeckoro IWMHEHHOTo Tpakra paBHa L., To oOmas pomyctumas
BEPOSTHOCTb OIIMOKH paBHA:

Prion = Pous Lt = Posaon "My (21)
31€Ch, Npy = Ly / Lpy - 4HCII0 pereHepaoHHbIX YIaCTKOB.
Ilpumep 6. Paccuumrtare pomyctumyro BepositoHocTh owmmOku it LICIL enympusonosou
nepsuuHol cemu ipuMepa 4, IpUHAB JUIMHY ONTHYECKOr0 JIMHEHHOro TpakTa L = 552 kM u nnuny
pereHepanoHHOro yyactka Lyy = 24 kM.

Hopaook pewenusn:

ToncraBus B dopmyiy (20) sHauerre pouon = 1,67 107" (e . 1a6m.5) 11 Lpy = 24 kM,
HOJIYYHM QORYCHUMYIO 6EPOAMHOCY OUUOKU 00UHOUHOZ20 Pe2eHepamopa.

Do = Domn - Ly, =167-10™°-24=40-10"=0,4-10°
Jns nuHeitHorO TpakTa JUMHOM Ly = 552 kM pomycTumas BepOsSTHOCTh OIIMOKU

onpenenuTes 1o popmyie (21), ecim B Hee MOACTABHTD Pouon = 40,1- 107 wm nyy =552/24 = 23,
T.C.:

Dron =Poww - L, =1,67-10™"-552=40,1-10"" - 552/24=0,92-10"

JInst OIIEHKH COOTBETCTBHSI BEPOSITHOCTH OIIMOKHM HOpPMaM HEOOXOIUMO onpedenums
02CUOAeMYI0 8ePOSIMHOCMb OWUOKU — Pox W CPAaBHUTH ee ¢ jaonmycTumoi. [lpum mpaBuibHO
BBIOpAHHBIX MPOEKTHBIX PEHICHUSX JOKHO BBIOIHATHCS YCIOBUE:

pO)K S pﬂOH (22)

Pacuem osrcudaemoi eepoamnocmu ouiudKy 00UHOYHO20 peceHePpamopa
Osxuymaemasi BEpOATHOCTh OLIMOKH ONPENENSETCS 0XicUdaeMoll 3auUjeHHOCMbio  OT
IIYyMOB, KOTOpasi paBHa:

A, =101g(1" /1, (23)
3€ECh, icz- CpelHEeKBaapaTHUYeckoe 3HaueHue Toka Ha Beixoge [IIIM wumu IIPOM,

o T 2
onpenensemoii mo Qopmyne (18); | “- cymmapHoe cpeaHekBajpaTHUeCKOe 3HAYCHHE TOKOB

JIPOOOBBIX, TEMHOBBIX U COOCTBEHHBIX IIYMOB, onpeaersemoii mo ¢hopmynam (19), (15), (17) u
(18).

BeposiTHOCTh OIIMOKHM OJMHOYHOTO pereHepatopa (oKuaaemas, IOMycTUMasi) P| MOXKET
OBITh TIOJTyYeHA U3 TAaHHBIX Ta0J. 6 COOTBETCTBYIOIIUM HHTEPIIOJIMPOBAHUEM.

TabOnuua 6
Pox 10° 106 107 108 10°° 1010 01 1012
As, 1b 18,8 19,7 20,5 21,1 21,7 22,2 22,6 23
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Kak cnemyer u3 1aba.6 BeMurHa JOMYCTUMOM 3aIMIIIEHHOCTH OJIMHOYHOTO PEreHepaTropa
JUIsE TIpUMepa JIOJDKHA OTBEYaTh YCIOBUIO Asqon>20,8 nb (ompenensercs JMHEHHBIM
WHTepnoJiMpoBanueM Ha uatepsaie 20,5... 21,1).

Ilpumep 7. Onpenenuts OXUAAEMYIO BEPOSTHOCTh OIIMOKHM OIMHOYHOTO pereHepaTropa
JUTSL UICXOJTHBIX JTAHHBIX TPUMEPOB 4 U 5.

Ilopaook pewienusn:

[TonacraBus B popmyiy (23) 3HaueHue:

1°=689-10°A’ul_*=6,62-10"A’
(u3 mpuMepa 5), ToTydrM:

A, =10Ig(1.° /T *)=10Ig(68,9-10"°/6,62-10™) =50,21b

3.0%
Tak kak oxugaemasi 3alMIIEHHOCTh OOJIBIIE 3AIUIICHHOCTH JOIMYCTUMOM, T.€. Asox> Ason,
TO OXKHJIaeMasi BEPOSTHOCTD OIIMOKU OYZIET MEHBIIIE IOITYCTIMOH U, CIIEIOBATEIIEHO, SHEPTeTUICCKUI
noteniman LICII pactipenenen npaBuIbHO.
Jnst oxmmaeMor 3amMIIeHHOCTH Asox= 50,2 nb, kak cimemyer u3 Tabm.6, oxumaeMas
BEpOSITHOCTH OIMMOKH MeHee 10712 i mist 4pcia PereHepaoHHbIX Y4acTKOB Npy =23 okujaemast

-7
BEPOATHOCTh OMMOKH Oyaer MeHee pmon =0,92-107", T.e. ycnosue (22) BbImonnsercs.
CrenoBarenbHO, pa3MEINICHUE PETeHEPAOHHBIX ITYHKTOB M WCIIOJIB30BAHUE IHEPTETHYECKOTO
notennuana [IBOCII BeimoHEHbI, BEPHO.

3AJIAHME 3
1. Paccuurars OBICTpOICHCTBIE BOJIOKOHHO-OIITHYECKON JIMHUA
(LICTD).
2. Paccuurars opor YyBCTBUTEIBHOCTH MIPUEMHOTO OITHUYECKOTO MO
JUyJISL.

[Tocne BbINONHEHUSI JalTe NHCbMEHHBIM OTBET Ha OAWH U3 CHOPMYJIUPOBAHHBIX
BOITPOCOB (B COOTBETCTBHUE C TIOCIIeHEN 1TU(PpOIt HOMEpa CTYIEHUECKOTO OmieTa):

0. OOBsACHUTHL (buzmIecKyro CYIIHOCTh MOHSTUI "MUHUMAaJIBHO-
netektupyemas ~ MomHocth (MJM)" wu  "kBanToBBIM  mpegen"'. CBA3p  MEXAy
HUMH.

1 ®uznueckas cymuocth napamerpa BOJIII "ObicTpoaeiicTBue", OT 4ero 3aBUCUT 3TO
napameTp?

2. 0606mennas cTpykTypHas cxema BOCII, Ha3HaueHHe ee OCHOBHBIX JJIEMEHTOB.

3. Knaccuduxanus BOCIL.

4. TIpuHIUIBI TOCTPOCHUS IBYCTOPOHHUX JUHEHHBIX TpakToB BOCII.

5. MeTo/b! YIUIOTHEHUSI BOIOKOHHO-ONITUYECKUX JIMHUN CBSI3U.

6. O0o01IeHHast CTPYKTYpHas cXeMa ONTHYECKOro JIMHEeHHoro Tpakra. HasnaueHue ee
OCHOBHBIX 2JIEMEHTOB.

7. Knaccuduxanus peTpaHcisiTOpoB BOJTOKOHHO-ONTHYECKUX CUCTEM MepeiadH.

8. Omenka Ka4yecTBa paboThl pereneparopa c MMOMOIIBIO "rnasz-
auarpamMm’.

9. OkBuBajieHTHass  cxema  [IPOM s ONpPENICIICHUsS  PAa3JIUIHOTO BUA
LIYMOB.

Memoouueckue YKa3anui K 6blNOJIHEHUIO MPEembeco 3a0aHuA U Kpamkas meopus
eonpoca

1. Pacuem ovicmpooeiicmeus BOJIII

brictponeticteue BOJIII onpenensieTcss HHEPTHOCTHIO 3JIEMEHTOB BOJIOKOHHO-ONITUYECKOM
CHUCTEMBI Tepeladyd ¥ JAUCHEPCHOHHBIMH CBOMCTBAMM OITHYECKOrO BOJIOKHA. Pacuer
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OBICTPOACHCTBHSI CBOJIUTCS K OINPEACTICHUIO O00ONyCMUMO20 ObICMPOOCUCBUs], 0HCUOAeMO20
Ovicmpooelicmeus N UX CpaBHEHUSI.

Jlonycmumoe owicTponeiictue nudpossix BOJIIT 3aBucuT OT XapakTepa mepenaBacMoro
CHTHaJIa, CKOPOCTH Iepeadu JUHEHHOTo HU(POBOro CUTHAIA U OIpeaeIisieTcs o Gpopmyie:

t 0. =B/B,HC (24)

rae, B - ko3(p(UUUEHT, YUYUTHIBAIOIIUI XapakTep JIUHEHHOro LU(POBOro CUrHAIa
(;muHeiHbIi kon) U paBHbId 0,7 g kona NRZ u 0,35 mist Becex npyrux; B - ckopocTs nepenauu
U(pPOBOro JIMHEHHOIO TPaKTa.

Oo6mee oorcudaemoe OpictponeiictBue BOJIII  (kak COBOKYIMHOCTH  BOJOKOHHO-
OIITHYECKON CUCTEMBI TIepeau U ONTHYECKOTO KabeJIst) paBHO:
2 2 2
ts =t +1,° +1,7 e (25)

rIe tnep - ObIcTpoAeiicTBre mepenatoniero ontuueckoro moayis (IIOM), 3aBucsimiee ot

CKOPOCTH Tiepenayn WHGPOPMAlMd W THIIA HCTOYHHMKA W3IMydeHUs; lyp - ObICTpomelicTBhe
npueMHoro onrtudeckoro monyis (ITIPOM), onpenenseMmoe CKOPOCThIO Tiepeaadr WHGOpMAIHK
U TUTIOM (POTOAETEKTOPA; tos - YIIMPEHUE UMITYJIECA ONTHYECKOTO U3YYCHUS UMITYIIbCA TIPU €TO0
NPOXOXKJICHUH MO0 ONTUYECKOMY BOJIOKHY onTuueckoro kabens (OK) pereHepanmoHHOTO
y4acTKa, KOTOPOE PaBHO:
t,=o, L, HC (26)
371ech, O, - AUCIEPCUs ONTHYECKOrO BOJIOKHA, olpeenseMas 1o gpopmysne (8).

brictponeiicteue [IOM u [TPOM mist tTunoBsix ckopocteit nepenayu [IBOCII npusenenst
B Tabn. 7 (IpW BBINOJHEHUM 3a/laHUs CleqyeT OpaTh 3HAYEHUS, COOTBETCTBYIOIINE THIIOBBIM
U(PPOBBIM TIOTOKAM, TIEpeIaBaeMbIM C IMOMOIIBIO 3a1aHHoi B Tab.1 LIBOCII).

Tabnuna 7
BeicTpoeiicTBre CxopocTts niepeaun nudpoBoro notoka, Mour/c
I[TOM wnu [TPOM 8 34 140 565 155 622 2500
trep,HC 5 3 0,5 0,15 1 0,1 0,05
tnp ,HC 4 2,5 0,4 0,1 0,8 0,08 0,04
Eom t,, .< 1, .., To BeIOOp THHa KaOenas M [JIMHBI PEreHEPALMOHHOIO YdYacTKa

BBITIOJIHEHBI BepHO. Bennunna 1 = At nasvieaemen sanacom no Geicmpodeticmesuio.

nonX - tmk.Z

[Ipu moctaTodyHO OOJBIIOM €r0 3HAYEHUHM MOXKHO OCIIaOuTh TpPeOOBaHUS K KOMIIOHEHTaM
BOCIL. Ecmu ycnosue t_, < 1, . He Bemonnsercs, To cienyer Beiopats [IOM, ITPOM u OK
C IpyTUM U IIapaMeTpaM H.

Ilpumep8. Onpenenuts ObicTponericteue [ICII, ecnm umHA pereHepalMOHHOTO ydYacTKa
Lpy =80 kM, cpemHekBaIpaTH4YecKoe 3HauYe€HHE Iucliepcuu O, =91-10"° mnc/km. Cucrema
nepefaun tuna "Akyna", Uil KOTOpOil CKOpocTh MH(pOpMalMoHHOTO noToka B = 140 Mowut/c,
JTUHEWHBIN Ko/ Tuma (cM. Tab. 2).

Ilopaook pewenusn:
1 [lo d¢opmyne (24) HaiineM 3HaUYe€HUE JOIMYCTHUMOIrO OBICTPOAEUCTBUA trony
nosokuB B Hel B = 0,35, Tak kak ucnonb3yercs uHerHbI ko Tuna 10B1P1R, u B = 140 Mo6wut/c:
tiony =B /B =0,35/140=2,5 Hc.
2.IloncraBuB B Qopmyny (26) 3HAUYCHHS Gop 9,1-10%He /kM m Ly = 80 &M ,
Haii/leM BeTMUMHY YIIUPEHUS UMITyJIbca Ha JITTMHE PEreHepallMOHHOIO0 y4acTKa:
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t, =o,,-L,, =91-10°-80=0,728xc

3.1lo dopmyne (25) HaligeM OXUAAEMYHO BEIUYMHY OBICTPOAEHCTBUSA lowy
MOJICTaBUB B Hee 3HaUCHUS tnep = 0,5 He, tnp = 0,4 HC U Loz = 0,728 HC, MOTYyYUM:

fon =ty + 1,0 +1,7 =0,5+0,4+0,728=1628 uc

CpaBHEHHE MOJYUYEHHBIX 3HAYEHUH toxy U trony MOKA3bIBAET, UTO ycIOBUE At = tiony - toxy
=2,5-1,628 = 0,872 HC BBITONTHAETCSA. ITO YCIOBUE OYJET BBIMOJIHATCS, €CITM UCTIONIb30BaTh B =
168 MOwuT/C, COOTBETCTBYIOIIEE CKOPOCTH NIEpe Taur JIMHEHHOTo 1udpoBoro curnana. [Ipu
BBIIIOJTHEHUH KOHTPOJIBHOM paboThI 3TO ClIeAyeT 00s3aTeIbHO IPOBEPUTD.

2. Pacuem nopoza uyecmeumenvnocmu IIPOM

OpnHoM U3 OCHOBHBIX XapaKTEPUCTHUK NMPUEMHUKA ONTHYECKOTO M3IYUYECHHs SBISETCS €ro
9yBCTBUTEIHHOCTh, T.€. MUHUMAJIbHAS JACTeKTHpyeMas (oOHapyxkuBaemas) MomHocTh (M/IM)
OINTHYECKOT0 CHUTHAJIA JUIMTEIBHOCTRIO T = 1/B” (3mech B™ - ckopocTh mepemadu JTUHEHHOTO
u(POBOT0 CUTHAJIA, TIPU KOTOPOH 00eCTIeUnBArOTCS 3aJaHHBIC 3HAUYCHUS BEPOSATHOCTH OIIHOKH
WM 3aIIUIIEHHOCTH (MM OTHOILIEHUS CUTHA/IIIYM).

C [10CTaTOYHON CTENEeHbI0 TOYHOCTH BelnMuuMHA YpoBHI MJM puus MOXKET OBITH
ompezeneHa no Gopmynam:

~55+11lgB° mnpu B<50M6ut /¢

P . \ (27)
—55+10IgB" mpu B*-50Mo6wur/c

UL p- i- N OTOAMOI0B U

—70+10,5lgB" mpu B'<50Mour/c

P . . (28)
~70+10lgB°  mpu B-50M6wuT /¢

JU1s JTaBUHHBIX (hoToanonaoB (JIDI).
3nHast abcontoTHBIN ypoBeHb MJIM pwun ¥ ypoBeHb mnepepaun [IOM, MOXXHO MOIY4YHTH
npUOJIMKEHHYIO OLIEHKY 3HepreTuueckoro noreHnuana BOCIL:

3Hp = pncp - pMI/IH 1 I[B (29)
Ilpumep 9. Onpenermts ypoBeHb MUHUMAIBHO JIETEKTUPYEMON MOIIHOCTH Pyn 11 LIBOCII
tuna "Cormka - 3" (TeXHHYECKHE JaHHbBIE cM. Tabu.1).

Pewenue:
Jst IICIT tuma " TC-BCC 16E1" B™ =41,242 M6wut/c, (hOTOAETEKTOP PEATH30BaH Ha OCHOBE
JaBUHHOTO QoToauoaa, pmep = - 4 nb. IloacraBuB 3Hauenue B' = 41,242 MoOut/c B

COOTBETCTBYIOLIYIO popMyy (28), moiyunm 3HadeHue yposHs MJIM:
p.. =—70+105lgB =-70+10,5lg41,242 = -5315
[TpubnuxeHHoe 3HaYeHNEe SHEPreTHUECKOro noTeHuana oyaer pasHo (33):
[TonydyeHHOE 3HAUEHHE YHEPTETUUECKOr0 TOTEHIMala COOTBETCTBYET HCAIbHOMY IIPUEMY.

Ha sToM BBINONHEHHE KOHTPOJBHON paboThl 3aBepiuaercs. Crienyer ee OoQpOPMUTH
COIJIACHO MPUBEACHHBIM BhIIIE TPEOOBAHUSM.

Bonpocut k 3x3ameny no oucuyunaune «l{ughposvie cucmemut
nepeoauu)

1. O6006menHas ctpykrypHas cxema OJIT, Ha3HaUYeHHE €€ OCHOBHBIX AJIEMEHTOB U TPEOOBAHUS
K HUM.
2.ITpuHIMIBI TOCTPOEHUS IBYCTOPOHHUX JTHMHEHHBIX TpakToB LICII.
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3.Metoapl yIIOTHEHHS] BOJOKOHHO-ONTHYECKUX JIMHUM CBS3M: BPEMEHHOE YIJIOTHEHHE,
IIPOCTPAHCTBEHHOE YIUIOTHEHHE, YacTOTHOE (TeTEPOJMHHOE) YIUIOTHEHUE, CIIEKTPaJIbHOE
YILIOTHEHHUE.

4. TpeboBaHMsI K HCTOYHMKAM ONTHYECKOTO M3IYyYEHUS U HUX OCHOBHBIE IapaMeTpbl U
XapaKTEPUCTHUKHU.

S.IIpuHuumn gelcTBUS HEKOT€PEHTHBIX HCTOYHUKOB ONITUYECKOI0 U3JIyUeHHUS.

6.1IpuHuIMI KEeHCTBHS KOTE€PEHTHBIX HCTOYHUKOB ONTUYECKOT0 U3JIy4EHHS.

1. [Mpuanmn pabotel cBeTon3myqaromux auoaoB (CHU), ux crpykrypa. [lonsitust o
rerepocTpykTypax. Knaccupuxarms CU/.

8. ITapamerpsl u xapakrepuctuku CHJl. Cxema MCTOYHHMKA ONTHYECKOTO U3IYUYEHHUS HA
ocHore CH/I.

9. IlpuHnmn paboThl UCTOYHUKOB ONTHYECKOT'O U3TyUYEHHUS] HA OCHOBE MOJIYTPOBOAHUKOBBIX
naszepHbix nuoaos (ITJIMI).

10. OcHoBHBIE TapaMeTPBl HCTOYHUKOB ONTHUYECKOTO M3y4deHus: Ha ocHose [1JI/].

11. ITepenatolyie ONTUYECKHE MOTYJIN, UX OCHOBHBIE ITAPAMETPhI U XapaKTEPUCTUKU.

12, TTpuHIMn aeicTBUs MOTYIPOBOIHUKOBEIX (hoToano10B (D/).

13. TIpyHIMT JEeWCTBHS TOIYIIPOBOIHUKOBBIX P-i-N ()OTOIMOIOB.

14. TTpuHIMn neicTBUS TOTYIPOBOJHUKOBBIX JTaBUHHBIX (oToar00B (JID/).

15. OcHOBHBIE XapaKTEPUCTUKU U MTapaMeTPbl IPUEMHUKOB ONTHYECKOTO U3TyUECHHUS.

16. lymbl hoTOAMOAOB, MPUUMHBI UX BOSHUKHOBEHUS M OIICHKA.

17.ITpuemHbBIe ONTHYECKUE MOYJIH, UX OCHOBHBIE ITapaMeTPhl U XapaKTEPUCTUKU.

18. Moaynsnusi ONTHYECKON HECYIIEH, CTTIOCOOBI MOTYJISIINU.

19. IlpsimMast MOAYISIIKSA U IEMOTYJISIIHS ONTUYECKON HECYIIEH.

20.CriocoObl  KOMITCHCAIIUU HEJTMHEHHOCTH ONTHYECKOTO H3JIydaressl MpH

MOJTYJISILIMM QHAJIOTOBBIM CUTHAJIOM.

21. Cxema mpremMa ONTHYECKOTO U3ITy4eHUsl, IPOMOIYTHPOBAHHOTO HU(POBBIM CUTHAIOM.
22.Cxema HeNnocpeACTBEHHOr0 pUeMa ONTHYECKUX CUTHAJIOB ¢ aHAJIOTOBOM MOy e
WHTCHCUBHOCTH.

23. Moaynauus ¥ 1eMOIYJISIIHS ONTUYECKOT0 U3JIy4YEHHUS C UCTI0Ib30BAHUEM TO/IHECYIIIeH
9aCTOTHI.

24. CtpykTypHas cxema korepeHTHoit BOCIT.

25.T'eTepotnHHOE OOHAPYKEHHE ONTHYECKOTO n3nydeHus. CTpyKTypHas cxema
reTepOAMHHOr0 OOHAPYKEHUSI ONTUYECKOI'0 CUTHAIA.

26.T'omoanHHOE OOHApY)KEHUE OMTUYECKOTO M3mydeHus. CTpyKTypHast cCXeMa TOMOJMHHOTO
oOHapy>KeHHsI ONTUYECKOI'0 CUTHAIA.

27.0060011eHHAs CTPYKTypHAsl cXxeMa OnTH4eckoro JmHeiHoro Tpakta (OJIT).

28. O0oOuieHHas CTPYKTypHas cxema perpaHcisaTopa. Knaccupukanus
PETPaHCIISITOPOB.

29. O60011eHHAsA CTPYKTYpPHas cXxeMa LU(POBOTO pereHepaTopa U BpeMEHHbIE TuarpaMMbl €ro
paboTHI.

30. O600611eHHAsA CTPYKTYpHAsk cXxeMa aHanoroBoro perpancistopa OJIT.

31. Heo0xoauMoCTh TMHEWHOTO KOAUPOBaHUs. TpeOOBaHUS K JIMHEHHBIM KOIaM.

32. Tunbl TMHEHHBIX KOAOB U MPUHLHUIIBI UX (POPMUPOBAHHUS.

33.11IymbI B ONITHYECKUX JTUHEWHBIX TPAKTaXx.

34.Pacuet BepOSTHOCTH OIIMOKH OAMHOYHOTO PereHeparopa.

35.Ouenka kauecTBa paboThl pereHeparopa ¢ HOMOIIBIO IJ1a3-AHarpaMMBl.

36. KBaHTOBBIIT TIpe/ieNT 1 MUHUMAJBHO JAETEKTUpYeMasi MOIITHOCTh. DKBUBAJICHTHASI CXeMa
doromeTekTOpa UIA  pacueTa OTHOIIECHHUS CUTHAI/IITYM.

B yem 3akirodaeTcs cCylHOCTh BHYTpeHHEro (hoTor(deKTa B MOTyIPOBOIHUKE

37. PeTpaHCHSTOPHI ONTHYECKUX JIMHEHHBIX TPAKTOB: ONTHUECKUE YCHITUTEIHN, ONITHIECKHE
pereHepaTopsbl, pereHeparys ONTUYECKHX CUTHAJIOB Ha 3JIEKTPUYEeCKOM ypoBHe CpaBHEHHE.

JLH
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38.I1puHuuI cnekTpaabHOro yroTHeHus. CTpyKTypHas cxema
39.I1penmMyiiecTBa TEXHOJIOTHH CIIEKTPAIBHOTO YIIJIOTHEHUS

40. Texnonoruss DWDM. Cxema. [Ipunnmn paboTsl

41.OcHoBHbIC TpeOOBaHM K y3i1am obopynoBanus DWDM.

42. OcHoBHble y31bl TexHoJorHH DWDM: ontuueckue ycunuTenn, TpaHCIIOHAEPHI, ONITUYECKHE
myabTHILIeKcopa. Cxemsl. [Tpunnun padotsr. JI.H.

43.Texunomnoruss CWDM. Cxema. [TpunIiun paboTsr

44.OcHoBHbIe TpeboBaHus K y31aM obopynoanus CWDM

45.Cpasuenue texrosoruit DWDM u CWDM. O6nacts npumMeHeHus
46.VcTopusi, COCTOSIHHE U TIEPCIIEKTUBBI PA3BUTHUSI BOIOKOHHO-ONITUYECKUX
CHUCTEM Iepeiay.
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