Paszpgea IX

INPOEKTUPOBAHUE U SKCIINIYATALIUA
IJIEKTPOITPOBOJHbBIX CUCTEM IIEPEJIAYAN

T'aaBa 29

INPOEKTUPOBAHUE MHOT' OKAHAJIBHBIX
KABEJIBHBIX JIMHUU INEPEJAYA

29.1. Opranu3anusi IPOEeKTHPOBAHUS U cojiep:KaHUe MPOEKTOB

CranuoHapHbIe JIMHAM MHOTOKAaHAJIbHOW CBS3U, KaK M JIOOBIE Apyrue CTaIuo-
HapHbIE OOBEKTHI, COOPYKAIOTCA B COOTBETCTBHM C INpOEKTaMH. lIpoexTmpoBaHme
MPOU3BOAUTCA HAa OCHOBAaHUM IPHHATOIO PELICHHS KOMIIETEHTHBIM OPraHOM U YT-
BEPXKJICHHOTO 3a/laHNsl Ha MIPOEKTUPOBAHNE, pa3paOd0TaHHOTO 3aKa3UHKOM.

B mporecce NMpoeKkTHPOBaHUS U CTPOUTENIBLCTBA COOPY)KEHHUM CBA3M y4acTBYIOT
pa3nIuYHbIe B3aMMOAEHCTBYIOIINE MEX Ty co0oi opranuzanuu (puc.29.1). B xauectse
['eHepanbHOro 3aka3yMka OOBIYHO BBICTYNAET OpraH, (UHAHCHUPYIOUIMH HNPOEKTHPO-
BaHUE U CTPOUTENBCTBO, (Hanmpumep, HadanbHUK cBsizu BC P®). 3akazunkom sBiseT-
Csl OpraHu3allis WM OpraH, B MHTepecax KOTOPOTO CTPOMTCS OOBEKT, (Hampumep,
HauanbHuK BONCK CBSI3M BOGHHOTO OKpyra). I'eHepasbHbII MPOEKTHPOBIIMK — IPO-
eKTHBI MHCTUTYT, ¢ KOTOPHIM 3aKa3udK 3aKI0YaeT JOrOBOp Ha pa3paboTKy HOKY-
MEHTaluu B NOJIHOM oObeMme. Crenuani3upoBaHHbIE POCKTHBIE OPTraHNU3aluy MPH-
BJICKAIOTCS TE€HEPAJIbHBIM IIPOCKTHPOBIIUKOM Ul pa3pabOTKH OTAEIBbHBIX YacTel
MPOEKTHOM NOKyMEeHTaI1 (HanpuMep, MPOeKT KaOeIbHOH JIMHNH, TEXHUYECKNX 371a-
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HUH U 1p.). ['eHepalbHBIN MOAPSTINK — CTPOUTENHh — CTPOUTEIIbHAS OpraHU3aIus, C
KOTOPO# 3aKa3uMK 3aKII0YacT JOTOBOP Ha BBHINOJHEHHE CTPOUTEIHHBIX Pa0OT B TOJ-
HOM oOBeMe mpoekTa. Iy BBHITONHEHHS OTACIBHBIX BHIOB CTPOHUTEIBHBIX M MOH-
TaXHBIX Pa0OT T'eHEPATbHBIA MOAPSIMYNK TMPHUBJICKACT CICIUAIA3UPOBAHHBIC CYO-
MOJIPSIAHBIE CTPOUTETbHBIE OpTaHU3aIUH.

IMocne mpUHATHSA pEHmICHUS O TPOCKTUPOBAHWHM U CTPOHUTEIHCTBE OOBEKTa 3a-
Ka34uK JIOJDKEH pa3padoTaTh TEXHHYECKH I'PAMOTHOC 3aJlaHMe Ha MPOCKTUPOBAHUE,
KOTOPOE BKIFOYACT CJICIYIOIUEC OCHOBHBIC MOJOXKCHUS: HANMEHOBaHUE 00BCKTA, Ha-
3HaYCHUE 00BEKTa U €r0 OCHOBHBIC TAPAMETPHI C YIETOM OYYIIEro Pa3BUTHS, paHOH
U IyHKTHI CTPOUTENBCTBA, OCHOBAHUE [UIS IPOCKTUPOBAHUS M CTPOUTENBCTBA, CPOKHI
Hayala W OKOHYAHHUS CTPOUTENBCTBA, YCTAHOBJICHHAS CTOMMOCTH CTPOMTENHCTBA U
Ip. 3agaHre Ha MPOCKTHPOBAHHUE IIOCIE IPOXOXKICHHUS B YCTAHOBIEHHOM MOPSIIKE
TEXHUYECKOH IKCIEePTH3Hl YTBEPIKOACTCsA OOBIYHO PYKOBOAMTEIIEM OpraHa, MPHUHSB-
IIETO PEIICHHE O MPOSKTUPOBAHUU M CTPOUTEIIHCTBE.

B cooTBeTcTBUM ¢ 3aJaHMEM Ha MPOEKTUPOBAHUE 3aKa3YUK COBMECTHO C TeHe-
PajJIbHBIM MPOCKTUPOBIIMKOM OIIPCACIIACT OCHOBHBIC MCXOJHBIC JTaHHBIC IJIS MPOCK-
TtupoBaHud. Hanpumep, U1 NpoeKTUpOBaHUS KaOeJIbHON JTMHUHU B UCXOHBIC TaHHBIC
BXOJISIT: CXeMa 30HBI CETH CBSI3U U Tpacca MPOXOXKICHUS MPOCKTUPYEMOH KaOeIbHOU
JIMHUU C MECTaMU PACIIOJIOKCHU A 06CJ’Iy)KI/IBaeMI>IX ITYHKTOB, HOTp€6HOC KOJIMYECTBO
Pa3IMYHBIX TUIIOB KAaHAJIOB JJIEKTPOCBSA3H MEXKIY IyHKTAMU IPOEKTUPYEMOM JIMHUU
CyIIECTBYIOMIEH ceTH (OTBETBICHHS KAaHAIOB Iepenadn), OOMEpHBIC YepTeKU Ipe-
JIOCTAaBIIIEMBIX MTOMEIICHHUH B pa3IMIHBIX IMYHKTaX JIMHUH, TPEOOBaHUS K HAICKHO-
¢t 000pyIOBaHNUs, 0COOBIE TPEOOBAHUS TI0 OXpaHE OKPYKAIOLICH Cpebl U Ip.

[Nopsmox BBIMOTHEHUST MPOEKTHBIX padoT, COCTaB U 00BEM INPOEKTHBIX MaTepH-
aJIOB JIOJIDKHBI COOTBETCTBOBATh TPEOOBAHUAM 3aKOHOIATENbCTBA PD 1o cTpouTems-
CTBY, CTAaHJapTOB, HOPM M WHCTPYKIUH CTPOUTEIHHON OTpPAaciv, HOPM TEXHOJIOTH-
YCCKOT'0 MPOCKTUPOBAHUSA, a TAKKE Tpe6OBaHI/I$IM BCIOMCTBCHHBIX TOKYMEHTOB 11O
CTPOMTENILCTBY, HAIIPUMEp, MPUKA30B U AUPEKTHB MuHHCTepcTBa 000poHEL. Hexo-
TOpBIE JOKYMEHTHI IIPUBE/ICHBI B IpHtoskeHuH [12.

[IpoekTHpoBanue OOBEKTOB MOXET MPOUCXOAWTh B OAHY WM ABe cTamuu. Ilpu
JIBYXCTaJMITHOM MPOEKTUPOBAHWM Ha IMEPBOM cTajuu paszpadarbiBaeTcs: IIpoekT co
CBOJTHBIM PAacYeTOM CTOMMOCTH, a Ha BTOPOU cTamuu — Paboyast mTOKyMeHTamus co
cMmetamu. [Ipyn ogHOCTAIMITHOM TIPOCKTHPOBAaHUH pa3pabaTeiBacTcs Pabounit mpoekT
CO CMETHBIMH pacdeTaMH B COCTaBe U 00beMe, HEOOXOJUMOM JIJIsl OCYIIECTBICHUS TI0
HEMY CTPOUTEIHHO-MOHTAXXHBIX pa0OT B COOTBETCTBHU C 3aJaHueM. B oboux ciyya-
SIX OOBIYHO WCIIOJIB3YIOTCS TUIIOBEIC TPOCKTHI.

JJisi CTpOUTENBCTBA OOBEKTOB CBSI3M Yallle BCETO NMPUMEHSACTCS OJHOCTAAHAHOE
mpoeKTHpoBaHue. Tak, cocTaB pabo9ero MpoeKTa CTAIIMOHAPHOTO y3Ja CBS3H BKIIIO-
Y4aeT apXUTEKTypHO-CTPOUTENBHYI0O M CaHHUTAPHO-TEXHWYECKYIO YacTh (OHA KHHTA)
N TEXHOJIOTUYCCKYIO YacCTb, COCTOAINYIO W3 IIATH KHUT: HHHeﬁHO-aHHapaTHBIfI 3all,
TeneoHHO-TeNerpadHast CTaHIUS, SJIEKTPOIMTAIOMIAs YCTAaHOBKA, 3aKa3HBIE CIICIH-
(ukau 1 cMeTHBIE MaTepuaisl. Hampumep, epedeHs OCHOBHBIX JTOKYMEHTOB KHU-
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ru “JInHeHHO-anmapaTHEI 3a)” BKJIIOYAST JOKYMEHTHI: OOIas MOSCHHUTENbHAs 3a-
MICKa, TaONHIA TMHEHHON W MUTAIOMICH MPOBOJKHM, YEPTEKH, COEPIKAIIUEC CXEMBI
BKITIOYCHUS JIMHEWHBIX KaOeseil B BOXHO-KAaOEIbHBIE CTOMKH, MPOXOXKICHHUS IeTen
JMHEHHBIX KalOeJel K ammapatype CUCTEM Mepeiadd, MPOXOXKIACHHUs IEHel TpyImo-
BBIX TPakTOB u kKaHaoB TU B JIA3, mpox0oxIeHUS KaHAJIOB CIyKEOHOW CBS3H; IJIaH
pasMmerienus obopynoBanus B JIA3 u B kaOeIbHOI IIaXTe U T..

Jiis KBaNMGUIMPOBAHHOTO y4acTUs B 0OOCHOBAHWHU U pa3pabOTKe pEIICHUH Mo
MPOCKTUPOBAHUIO U CTPOUTEIIECTBY OOBEKTOB CBSI3M, KOMIICTCHTHOTO HA/30pa 3a BhI-
MOJIHEHUEM TPOEKTa B MPOLECCE CTPOUTEIHCTBA CO CTOPOHBI 3aKa3uMKa HHKEHEp-
CBSI3UCT NOJDKEH OBITh OCBEIOMIICH O METOAAX NPHHATHS OCHOBHBIX HHXCHEPHBIX
pemIeHn B MPOEKTaxX C y4eTOM COBPEMEHHBIX HAYYHO-TEXHUYECKHX IOCTIDKCHUH W
MOJY9YeHHUS TPeOyeMbIX TEXHHKO-?)KOHOMUYECKHX TTOKa3aTelNei.

B mpakTrke MoryT OBITH CIydad, KOTJa Ha OTOCIBHBIX CTAI[IOHAPHBIX O0OBEKTaX
CBs3U (TIpH HEOONBIION MPOTSHKCHHOCTH JTUHUH CBS3H, HEOOIBIIOW €MKOCTH JTHHEH-
HO-aIlMapaTHbIX 3aJI0B) BOWCKA CBS3U MPOBOJAAT CTPOUTEIHCTBO MIIM PEKOHCTPYKIIUIO
CaMOCTOATENIFHO. B 3THX ciiydasx pa3pabaThIBarOTCs ynpolieHHbIe Paboure mpoeKTh
CHUJIaMH HHXEHEPHO-TEXHHUECKOTO COCTaBa yMpaBIECHUH CBS3M, y3JIOB CBS3H H .
I[J'DI TOro lITO6I)I BO3BOAUMBIC 06’])eKTI)I OTBCYAJIM BCCM TCXHHUYCCKUM U OKCIIITyaTa-
IUOHHBIM TpeGOBaHI/I)IM, TaKXe HCOGXO}II/IMO 3HAaHUC METOAOB MPHUHATHUA OCHOBHBIX
VHXCHEPHBIX PEUICHU IIPU IPOCKTUPOBAHUMU.

IMosTomMy HMXe IPUBEIECHBI METOIBI U TTOAXOIBI IS PEIICHIUS] OCHOBHBIX TEXHH-
YECKHX BOIPOCOB IMPOSKTHPOBAHUS MHOTOKAHAIBHOW KaOelIhbHOH JHWHUH, a B clie-
IYIOIIEH TTIaBe — INHEHHO-amapaTHOTO 3ajla OAHOTO U3 ITyHKTOB 3TOW JIMHUM.

[Ipu m3m0KeHNH BOMIPOCOB MPOSKTUPOBAHUS KaOEIbHOW TMHIH OMYIICHBI BOIIPO-
CBI, TOAPOOHO M3JaracMele B yueOHHUKe “JIMHHM CBSA3WM”: BBIOOP ONTHMAJIBHOTO Ba-
pHaHTa TPACCHl JIMHUW W THUTIOB KaOeJs IS CTPOUTEIBCTBA; ONpeAeICHAE METOJIOB H
TCXHUYCCKUX MPUEMOB CTPOUTECIILCTBA B 3aBUCUMOCTU OT T'€OJACINUCCKUX CBOWCTB
IPYHTOB U PA3JIMYHBIX MPEISITCTBUNA HAa Tpacce NMPOKIALKH; NOPAJOK CUMMETPUPOBa-
HUS LIeTIeH MTPOJIO’KEHHOT0 Kabes.

B HacTos1el T71aBe OCHOBHOE BHUMAHHME YJIENAETCS] BBIOOPY THIIOB M KOJMYECTBA
CHUCTEM Tepe/laull M TPOCKTUPOBAHUIO 3arPy3KH CHUCTEM TMepeaayu, pa3MelieHUIO
YCHIIMTEIBHBIX MTyHKTOB, AIEKTPHYECKOMY pacueTy KaHAJOB, TaK KakK MPHHATHIE pe-
IICHUS U Pe3yIbTaThl PACUCTOB IO ATHM BOIPOCAM CYIIECTBEHHO BIUSIOT Ha BBIMOJI-
HEHHE HOPM OCHOBHEBIX JJIEKTPHICCKHUX MMAPAMETPOB KAHAIOB IIEpPEIadm.

29.2. IIpoexTHpOBaHHE 3aTPY3KH CHCTEM Nepeladu
OO0mye MoHATHS 0 3arpy3Ke KaHAIOB U TPAKTOB CHUCTEM TepeadH, a TakKe mapa-
METpHI 3arpy3KH U UX HOPMHPOBAHNE U3JI0KEHHI B 8 ritaBe. B HacTosmiei rmase pac-

CMOTPEHA MOCICAOBATCIBHOCTE MPOCKTUPOBAHUSA, paCu€Ta U OUCHKN 3arpy3kKu C me-
JIbIO 00ecIeueHus HOPM Ha OIYMBI U IIOMEXHU HEJIMHEHHOTO TIPOUCXOKICHUA.
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IIpoexTrpoBanue 3arpy3Kd HAUMHACTCS C pacHpeieICHUs [0 CHCTeMaM Iepeaadn
3aJaHHOTO B WCXOJHBIX NAHHBIX YHCJIa KaHAJIOB JJIEKTPOCBS3U MEXAY ITYHKTaMHU
npoexTupyeMor TrHIN. OOBIYHO YKa3BIBAETCS KOJMYECTBO CIECAYIOUINX BUAOB KaHa-
JIOB DJIEKTPOCBS3M: Tene(oHHble, (PaKCHMUIIBHBIE, Nepeiaul AaHHBIX CO CKOPOCTHIO
1200 Box, mepemaun maHHBIX co ckopocThio 200 box, tenerpadHsie (TOHATHLHOTO
tenerpada) co ckopocteio 50 u 100 box. Mcxoas u3 3THX JaHHBIX, ONpEACTsICTCS
ob1ee yncno kanaiaoB TU Ha 3a1aHHBIX HANPABJICHHUSX CBS3M WM MEXIy YKa3aHHBI-
MU ITyHKTaMU CUCTeMbI nepenaudu. [Ipu nepecdere KaHalIoB 3JEKTPOCBSI3H B KaHAJIBI
TY HeoOX0IMMO YUHTHIBaTh, YTO B OHOM KaHaye TU MoxHO opraHuszoBath:. 1 Tene-
¢dounsiii (TO) xanan, 1 paxcummnpabril (PKCM) kanan, 1 xanan nepegads JaHHBIX
(IT) co ckopoctrio1200 Box, 6 xanamos I1/] co ckopocteio 200 box, 12 Tenmerpad-
HBIX (TT) xananoB co ckopocteio 100 box u 24 TT xanana co ckopocteio 50 boz., B
WCXOITHBIX JaHHBIX MOTYT OBITh TaK)XK€ 3aJaHbl KaHAJBI paJHOBEIaHUs, TPeOyIOmme
JUII UX OpraHU3aluy HecKoNbkux kanaioB TU (2 wm 3), m mepemadm raser, Tpe-
OyIOIMX MOJIOCY YAcTOT MEPBUYHOM MIM BTOPUYHOI rpymm, To ecTh 12 mnu 60 ka-
HajoB TY.

ITo paccuutanHOMY 00IIEMY YHCTY TpeOyeMbIx KaHamoB TU onpeaesnstoT THITbI 1
KOJINYECTBO CHUCTEM IepeJaul Ha MPOEKTUPYEMOH JIMHUM, a TakXkKe TUI Kalens i
CTpOuTENbCTBa JUHUM. [Ipu 5TOM yduThIBaeTCs oOecrneueHue pesepBa kaHaioB TY,
COIJIACOBAHHOIO C 3aKa3YHMKOM, HO 00LIYHO He MeHee 15%.

Hanee rpynmer kaHamoB TY, obecreunBaromue mepenady pa3IndHbIX CHTHAJIOB
AEKTPOCBA3H, IO BO3MOXKHOCTH PAaBHOMEPHO pPAaCHpEAeIIIOTCS MEXIY CHCTEeMaMHU
nepeaayn, a B KaKIOH CHCTEMe Iepelavyd Mo TPYNIOBBIM TPAKTaM C yUETOM pPEKO-
MEH/IOBaHHBIX BapHUaHTOB 3arpy3KH, MPHUBEJICHHBIX B TlaBe 8, a Oolee MOIHO — B
npunoxenusx I11.3, I11.4 cnpaBounuka [22]. IIpu 3TOM AomyckaeTcsi OTAMYHUE OT
BapHaHTOB. yMEHBIIICHUE KoJmdecTBa kaHamoB TUY, 3aHATHIX HeTele(OHHBIMHU KaHa-
JIAMH 3JIEKTPOCBSA3H, M YBEIMUYCHHE 3a 3TOT CUeT Tele(OHHBIX KaHAJIOB, B TOM YHCIE
U 3aCEKpeYeHHBIX. ECIIM 3TH peKOMEHAALNH BBINOIHSIIOTCS, TO pacdeT 3arpy3Ku He
MPOBOIUTCA, TaK KaK MOKHO TapaHTHPOBAThH BBIITIOJHEHHE HOPM IO 3alUIIEHHOCTH
KaHaJIOB Mepejauy OT IIYMOB M TOMEX HEJIMHEHHOTO MPOUCXOKACHUS.

OpHako Ha MpakTHKE NPHBEJCHHbIC PEKOMEHAAIMH HE BCET/a yIaeTcs BBIMNOJI-
HUTH, U TIOSBJISIETCS YacTh TPYIIOBBIX TPAKTOB, TJE YMCIO KaHaiuoB TY, 3aHITHIX
HeteneGoHHOH MH(OopMAaIHe, IpeBkIIIaeT peKoMeHIyeMoe. Takue rpymnmoBsie Tpak-
THI (OTJENBFHO JTHHEHHBIC, BTOPHYHBIC M TICPBUYHBIC) aHATH3UPYIOTCS W U3 HUX OMpe-
JEISIOTCS. “HaMXyALIMe” 10 3arpy3ke — Te, KOTOpble MMEIOT HauOoIbllee YUCiIo Ka-
HanoB TY, 3aHATHIX HeTene(OHHBIMH CHTHAJIAMH JJIEKTPOCBs3U. IMeHHO st “Hau-
XyALIero” JTUHEHHOTo TpakTa (CHCTEMBI Nepeiaun) MPOM3BOANTCS PacdeT 3arpy3Ku.
OOBIYHO B 3TOM JTMHEHHOM TPAKTe OKA3bIBAIOTCS ‘‘HAMXYJIIHE” TPAKThI U OOJIee HU3-
KOT'O IIOpsZIKa — BTOPUYHBIN U IIEPBUYHBIN.

Pacder 3arpy3ku TpyImoBEIX TPAKTOB MPOM3BOIUTCS ITOCIIEAOBATEIHHO, HAUMHAS
¢ xynmero III'T, 3atem xyamero BI'T u nuaeiHOTO TpakTa (CHCTEMBI IIepeiaun).
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3agadei pacdera 3arpy3Ku TPaKTa SBISICTCS ONPENEICHUE NMapaMeTPOB 3arpy3KH:
CpelHEeYacoBOM MOILMHOCTH IpynnoBoro curtana B YHH, cpennell MUHyTHOH MOII-
HOCTH TPYIIIIOBOTO CUTHAJIA W IMKOBOW MOIIHOCTH (MAaKCHMAIbHOW SKBUBAJICHTHOM).
ITosmryueHHbIe pe3yabTaThl CPABHUBAIOTCS C AOMYCTUMBIMU 3HAYEHUSAMH 3TUX MOIIHO-
CTEH B COOTBETCTBYIOIIMX TpakTax (Tabnuua 8.2 wnu npuioxenue I1.1.2 cnpaBouHu-
ka [22]) u menaercst BHIBOI O JOMYCTUMOCTH 3arpy3Kd HITH NPUHUMAIOTCS MEphI K
YCTPaHEHUIO NIEPETrPy3KU.

Jlns pacuera mapaMeTpoB 3arpy3ku Bce kaHanbsl TU “Hauxyzmero” TpakTa pa3ou-
BAIOTCSI HA OJJHOPOJHBIE ITy4KH, KaXKIBIH U3 KOTOPBIX BKJIIOUACT KaHAJBI, IpeJHa3Ha-
YEeHHBIE IS Tepefayyd CHTHAIOB JIEKTPOCBSA3U C OJMHAKOBBIMU CTaTUCTUYECKUMHU
mapamMeTpaMy, IpUBEACHHBIMU B TiaBe § (tabmmma 8.3) wmm B mpmmoskeHun I11.1
crpaBounnka[22]. K crarucTuueckuM mapamMerpaM HHIMBHIAYalbHBIX CHTHAJIOB OT-
HOCSITCSI. CpENHssl JIOJATOBPEMEHHAas MOIMHOCTh P, amcmepcust cpeTHEeMHHYTHON
morHocti D(P) u koaddhunueHT sxcuecca ¥, XapaKTepu3yOIIni OTKIOHCHHE 3aK0OHa
pacmpeseneHus MTHOBCHHBIX HaNPsDKEHUH CUTHaIa OT HOPMaJIbHOTO.

Pacuer MapaMeTpoOB 3arpy3Kd NpUBCACH € UCIIOJIB30BAHUCM METOAUK, OIIMCAHHBIX
B [2, 22, 35, 36].

Pacuem cpedﬂeqacoeoﬁ MOWHOCMU cpynnoeoco cucHala
Brnauane OIPEACIACTCA CpCAHASA MOIIMHOCTL JId KaXJI0ro Iy4dka KaHaJIoB IIO
hopmyrie
Pnl =P|'n|, (29.1)

rae Pl — CpCaHAA JOJII'OBPEMEHHASA MOIIHOCTE UHAUBUAYAJIBHOI'O CUT'HAJIA, ni —

YHCIIO KAHANIOB B | ~TOM ITyUKe.

Jlns mydxa TeneOHHBIX KaHAIOB pacdeT BEACTCA C yYeTOM YHciia aKTUBHBIX Ka-
HAJIOB, TO €CTh TOT'O YHCJIa KaHAJIOB, IO KOTOPBIM OCYIIIECTBIIIETCS Mepeiada peueBon
uapopmarmu. Jaxe 8 YHH B onpezneneHHbIe MOMEHTHI BpEMEHH YacTh KaHAJIOB MO-
JKeT OBITh HE 3aHATOH, a 0 3aHATHIM KaHAJaM IIPOXOAUT BBI3BIBHOM CUT'HAJI, a0OHEHT
CITyIIaeT WK TOBOPHUT. Jlyist mr000ro mydka u3 N TeneOHHBIX KaHAJIOB N’ aKTHB-
HBIX KaHaJIOB MOXHO ONpeNenuTh 1o rpaduky puc.29.2. Ilocne onpeneneHus MoII-
HOCTH B M MyYKax ONpeaessieTCss CPEAHssl OJArOBpeMEHHas (CpesHedacoBast) MOII-
HOCTh B TPYIIIOBOM TPaKTe

— m n
P, :Zani (29.2) 30
1=
Kak ykaspBamocr B T1n.8 (maparpagp 20 ——

8.6), mpu uyucie KaHAJIOB B TIPYNIIOBOM 10 ]
tpakte N > 12, cpenHsis A0JIroBpeMeHHas
MOIIHOCTh U cpeaHsas MomHocTs B UHH 7 Ny
Omuzku pyr K Apyry. [1osToMy monyden- 10 20 30 40 50 60
HBI pEe3yNbTaT CPABHUBAETCS C HOPMOM Puc. 29.2
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st cpen-ueid momrHoctn B YUHH (tabnuma 8.2; mis BIT, manmpumep — He Oonee
8 MBT). Eciu nony4eHHOe 3HaUCHUE YAOBICTBOPSET HOPME, TO NEPEXOMASAT K PacueTy
CPEIHEMUHYTHOM MOII[HOCTH, B IIPOTHBHOM CJIy4yae MPUHUMAIOTCS MEPhl K yMEHbIIIe-
HUIO 3arpy3KH TPaKTa.

Pacuem cpeonemunymnoil mowHocmu 2pynnogozo cueHand
CpenHsisi MOLITHOCTh 32 MHHYTY OIIPEIEISECTCSl CYMMOW CPEAHUX MUHYTHBIX MOIII-
HOCTeH my4KoB kaHajoB. [Ipu uncie kananoB B rpymmne 12< N < 300 myuku kaHaioB
00BEANHSIOTCS B IBE TPYMIIBI: repBasi ¢ unciioM kaHanoB N1 — ato mlmyukos ¢ cur-
HajlamMu B KaHasax TY, MMEONMX TUCIIEPCHIO CPEJHEMHUHYTHOH MOIIHOCTH, OTJIMY-
Hyto oT Hynsa (T® xanamsr, ®PKCM xanansl ¢ AM, KaHajIbl 3BYKOBOTO BEIIAHHS U
T.I.); BTOpasi ¢ YHCIOM KaHaIoB N2 — 3T0 M2 My4YKOB C CHTHAJIAMH, CPEIHSS MOII-
HOCTHb KOTOPBIX HE 3aBHCHUT OT BPEMEHHM YCPEAHCHHS, UX AUCIIEPCHUH PaBHBI HYIIO
(curnassl TOHaIBHOTO TeIerpada, nepeaadn JaHHBIX U T.I1.).
Jlns IepBO# TPYIIBI ¢ YHACIOM IMYYKOB M1 cpenHss MHUHYTHas MOIIHOCTh OIpe-
JIeTSIETCSI B CIICAYTOLIEH ITOCTIeI0BaTEIbHOCTH !
a) ITo popmyme (29.2) onpenensiercs cpeanss JOATOBPEMEHHAS MOIIHOCTh (MU

BUYHH) P, = % P, rae ﬁni — onpenenena 1o (29.1).
0) Onpeneﬂlﬂ_echa JIUCTIEPCUS CPETHEMUHYTHON MOIITHOCTH
D(P,) = £ D(Ps) = EnD(r,).
rne D (Pi)—z[I/IcnepCI/m WHIUBHUYAIbHBIX CUTHAIIOB I-r0 myuka (Ta0n.8.3 win mpu-

noxenue [11.1[22]), n; — umcio KaHAJIOB B i-TOM ITyuKe.

B) Onpenensercs napaMmerp JorapuhMUIECKH HOPMAITLHOTO pacipeieleHus

r) OnpenenseTcst CpeTHEMUHYTHASI MOIITHOCTH TIEPBOM TPYIIIIBI

P
PMI/IHNl = PNl EXp (w [tzl _Gz(Pm)j ) (293)

riae ty — aprymesr, onpezensemMslii o tadnuue 29.1 B 3aBUCMMOCTH OT BEPOSITHOCTH
MPEBHINICHUS HOPMBI CPETHEMUHYTHOM MOITHOCTH (OOBIYHO 10'3).

Tabmmna 29.1
& 10" 51072 1072 102 10 10°
t,, 1,28 1,65 2,33 3,1 3,72 4,17
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s BTOpO#l MOATPYNITEI C YHCIIOM ITYYKOB M2 ONpEneNseTcs AONTOBPeMEHHas
CPeIHSSI MOITHOCTD, KOTOpasi IPUHUMAETCS U 32 CPEIHIOI0 MHUHYTHYIO, TaK KaK CHT-
Haiel B N2 KaHaJIax 3TOro MydKa He M3MEHSIOTCS BO BPEMEHHU

m2
Py =Po= Z‘iPm. (29.4)
1=
CpenHsist MUHYTHAS! MOIIIHOCTB TPYIIIIOBOTO TPakTa — 3To cymMma (29.3) u (29.4)
PMMH N= PMMH N1t PMuHNZ- (295)

Ecnu paccuntanHOe 3HaUCHHE HE MPEBbIMIaeT HOPMBI (110 Tabi. 8.2 wmm I11.2 [22]
(mpu N=60 3Ta MouHOCTH He HoJDKHA OBITh BhImIe 11 MBT0), To nmepexonsr k pacuery
MTUKOBOM MOIIHOCTH.

Pacuem nuxosoti MOWHOCMU 2pYyNnnoeoco cucHala
ITuxoBas (MaKCI/IMa.J'H)Ha}I 3KBI/IBaHeHTHaH) MOMIIHOCTD ONPECACIIACTCA 110 (bopMyne
— 2
PI‘[HK - PMI/IHN.tEZ /2 ’ (296)

el = Uy / U.p, — MaKkCHMaJbHOE 3HAYECHHE HOPMUPOBAHHOTO MTHOBEHHOIO Ha-

-5
NpsDKEHHS, IPEBBIIIAEMOE C BEPOATHOCTHIO He Bbime 10 m ompeznensemoe mo rpa-
¢uxy puc.29.3 B 3aBUCHMOCTH OT K03((HUIMEHTA 3KcIiecca Y  TPYNIIOBOTO CHUTHANA.

Dxkcrece onpeenseTcs mo Gopmyie

5 Pos (29.7)
Yy = Yni — .
aM p?

rae Pni —CpeAHAd JOJTOBPEMEHHAA MOIIHOCTh CUT'HAJIa i-ro Iy4Ka, omnpeacisemMas 1mo

(29.1); P, — cpenHsis NOJATOBpEMEHHAsI MOLHOCTh CHUTHAJA IPYIIIOBOTO TPAKTa, Oll-

penensemas 1o (29.2); y,,; — koahduuueHT sKcrecca pactpeseeHus cpeiHeit 10-

TOBPEMEHHO# (CpeHeYacOBOM) MOIIIHOCTH CYMMAapHOTO CUTHAJA i-TO My4Ka.
KoadduumeHt skcuecca mydka KaHallOB, BBIICICHHBIX IS IepeJaun HeTenedoH-
HBIX CHTHAJIOB, OTIpeAeIseTcs o popmysie

Vi =i, (29.8)

rae Yj — KCIECC MH/MBH/YaNbHOTO CHTHA- 4
€2
na i-ro my4ka ¢ YiCcIOoM KaHauoB N . 8 _
Jis mydka TenedoHHBIX KaHAIOB K03(- 7 ///
(unmeHT 3KCIIeCcCa OMpeeNseTcs Mo rpadu- 6 /
Ky puc. 29.4 B 3aBHCHUMOCTU OT UHUC]IA aK- V
THUBHBIX KaHAJIOB. 5 /
Eciu paccuurannoe mo ¢opmyne (29.6) 4//

3HAYCHHE ITHKOBOU MOIIHOCTHU HE BBIIIC O0-

0 05 10 15 20 25 3,0
MYCTUMOTO ([UISi TpakTa C YUCIOM KaHaJIoOB

Puc. 29.3
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. n'
0 6 8 1012 20 30 40 50 60 80 120 200 300
Puc. 29.4

N=60 mo Tabnune 8.2 370 3HaYCHUE NOJDKHO OBITH He Oosnee 160 MBT0 ¢ BeposTHO-

CTHIO TPEBBIIICHHS STOrO 3HaucHHs He 6onee 107°), TO Ha 9TOM pacueT 3arpy3Ki
3aKaHYNBACTCSI.

Ecmu mpu pacdere 3arpy3ku “HauXyamiero” JIMHEHHOTO TpakTa OyoyT HapyIICHHS
HOPM 3arpy3KH, TO €CTh IPEBBIIICHHE HOPMEI JIFO0OH M3 PaCCUNTAHHBIX MOIIHOCTEH,
TO HEOOXOMMO YMEHBIINTh YHCIIO KaHATOB 1Y, BBIAEIEHHBIX Ul OpraHU3aLUH He-
TeNneOHHBIX KaHAJIOB WM YBEIWYUTh KOJMYECTBO CHUCTEM Iepenadd (3aMeHHUTh Ha
6onee MmHorokanaidbHble CIT) Ha TpoekTUpyeMoi THMHUM (COTJIACOBAB 3TO C 3aKa3uH-
KOM) U IlepepaclpeieNIuTh 3arpy3Ky 10 CUCTeMaM Iepeaady U TpaKkTaM.

Ha ocHOBaHMM pacdeToOB 3arpy3KH HJIM BbIOOpa BapHaHTOB 3arpy3KH, HCKIIIO-
YaIOLNX MEePEerpy3Ky OTAENbHBIX IPYIIOBBIX TPAKTOB, B TOKYMEHTHI MPOEKTa BKIIIO-
4aloTcs TaOJIMIBI 3arpy3KHu KaHaloB repepauyd. Ha puc.29.5 npuBeneH BapuaHt 3a-
rpy3ku kaHanoB TY Bcex mepBUYHBIX Ipynn 60-KaHaJIbHON CHUCTEMbI NEpeladyu MOox
HOMepoM K-475.

3arpy3ka kananos CII K-475

1k 12k
13 k 24 x
25k 36 k
37k 48 k
49 60 x

VYcaoBHBIE 0003HAYECHUS:

-Td m -TT - 111 M - ®KCM

Puc. 29.5
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29.3. Pa3melneHue yCHIIUTEIbHBIX MYHKTOB HA JTMHUH

Yeunmurensasle myHKTH (OYII 1 HYII) momxHBI pa3MemaTses M0 BO3MOXKHOCTH
paBHOMEpHO, OTAaBas INpPEIIoYTeHUuE Oojee PKOHOMHYHOMY BapHaHTY, B KOTOPOM
menbiie OYII, a 6onbme HYII. Pa3mernenue oxoHeunsix myHkToB (OIT), Tpan3uT-
HbIX NMyHKTOB (TII) M mMyHKTOB BBIAENEHUs (OTBETBJICHUS) KAHAIOB YKa3bIBaeTcs B
3aJlaHMM Ha MpoeKTHpoBaHHe. PacnonoxkeHue TpaH3UTHBIX IMyHKTOB o TY ompene-
JsieTcsl, KpOMe TOT0, UCXOJS U3 JOMYCTUMOM NMPOTSKEHHOCTH TPAH3UTHBIX yYacTKOB
(IpOCTBIX KaHAIOB), U3BECTHOM JUIS KaXK0TO TUIIA CUCTEM Iepefayu.

B unTepBane mexnay OIl u TII pa3memaercs MUHIMAaIbHO HEOOXOIMMOE YHCIIO
OVII u3 cnepyromux coobpakeHmii: 1.MakcuMaabHOE pacCTOSTHAE MEXITY COCEIHH-
MH 00CITyXKMBAaEMbIMHU ITYHKTaMH HE JOJKHO MPEBBIIATH JOIYCTUMOM IITHHBI CEKINH
IUIOCKOTO M HAKJIOHHOTO PeryIupoBaHus. 2.MakcuMaabHOE pacCTOSHHE MEXIY ABY-
Ms MYHKTaMU ¢ KpUBOJUHEHHONH APY He NOMKHO MpeBBILIATH JOIMYCTUMOW JITMHBI
KPHBOJIMHEHHOTO perynupoBaHus. 3.MakcuManbHOE PacCTOSHHE MEXIY IBYMS CO-
CeTHMMHU OOCITY)KMBAaeMbIMU MyHKTaMU JIOJDKHO OOECrednTh BO3MOYKHOCTH JHCTaH-
LMOHHOIO NMTaHUS BCEX PacMonokeHHbIX Mexay HuMu HVYII no npuHsaToil cxeme
AII. Crnenyet Takke UMETh B BUJY, YTO Ha JIMHUAX BOCHHOTO HAa3HAUYEHUS AUCTaHIIU-
onHoe nutanue HYII nomyckaercs Tonbko Mo cxeme “mpoBojA-poBoxa”. MakcuMaib-
Ho Bo3MoxHoe yncio HYII mexny OVII u npenensHble miuHbl cekuuit JI1 npuso-
JSITCSL B TEXHUKO-3KCIUTyaTallMOHHBIX JaHHBIX HAa CHCTEMBI IIepe/iaun, B N3aBacMbIX
crpaBouHKKax (Hampumep, [22]). OObIYHO TpeThbe COOOpPAKEHHE SIBISICTCS PELIar0-
UM JUIS OTIPEAEIICHUS PACCTOSHUS MEXIy OOCIYKMBAaeMbIMU ITyHKTaMH, a Ha pas-
menierne OVYII BIuAOT Takke Takue (GpakToppl, KaK HAIMYUE 3JIEKTPO3HEPTHHU, BOJIO-
CHA0>KCHMS, BO3MOKHOCTD CO3/[aHUsI OBITOBBIX YCIOBHH UIsi 0OCITY>KHBAIOIIETO IIep-
coHana. B HexoToprix cuctemax mepenaun (Hampumep, K-60I1) mpexycmoTpeHo de-
penosanue OVII ¢ nByx4acToTHO# U TpexuactoTHOH APY (OVII-2 u OVII-3).

Pazmemenne HYII mexay oOciy)KMBaeMbIMH IyHKTaAMH TPOU3BOJUTCS 4epe3
paccTosiHUS TO0 JUIHHE Kabemsl ¢ 3aTyxaHueM OJM3KHUM K HOMHUHaIbHOMY. HoMHHaNB-
HOE 3aTyXaHHe YCHINTEIBHOTO YUacCTKa &y, IPUBOJUTCA B CIIPABOYHMKAX IS BEPX-
HUX YacTOT JIMHEWHOTO CIIEKTpa 4YacTOT cHcTeM nepexaud. HomuHanbHas 1ymHa
YCHIINTEIBHOTO y4acTKa OIpeAenseTcs 1o

= IHOM = aHOM/ Oltmakcs (299)
TIE Oltyaxe — KOIDOHUIMEHT 3aTyXaHHs KaOessl Ha BEpXHEH 4acToTe JIMHEWHOTO CIIeK-
Tpa 4acTOT NPH MaKCUMaJIbHOM TeMIiepaType Ha IIyOHHe TPOKIAIKH.
Koodduument saryxanus 1uist 110004 TeMIEPATyphl o

o, = oy [1+0(t-20)], nb/xm, (29.10)

T Olpo — K0dQPUIMEHT 3aTyXaHus KaOelst Ha pacCUUTHIBAEMOM YacTOTe TIPH TEMIIe-
parype 20°C; o, — TemnepaTypHslid k03 duiment kademns. Jannsre no xademro Oe-
PYTCsl M3 COOTBETCTBYIOLIMX CIPABOYHUKOB (Hampumep, [42]).
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OTKJIOHEHHE 3aTyXaHHUs JII0OOr0 YCHIHMTEIBHOIO y4acTKa OT HOMHHAJIBHOI'O Xe-
narensHO MMeTh He Oonee +1,3 nb. B npenenax cekunu OYII-OVYII nomyckaercst 1o
HIOJIOBUHBI YYaCTKOB, YAJIMHEHHBIX Ha 2,6 1B, IpH 3TOM Ka)XIOMy yUIMHCHHOMY y4a-
CTKY JOJDKEH CJIeZ0BaTh YKOPOUYCHHBIN Ha Ty ke JUIMHY. JlommycKkaeTcs: Takxke Ha CeK-
MK 10 25% yd4acTKOB C 3aTyXaHHEM, yBEJIMYEHHBIM Ha 5,2 n1b, HO B 3TOM ciy4ae
MOCJIe Ka)JIOTO TaKOro y4acTKa JOJDKHO CIIEA0BAaTh TPU YKOPOUEHHBIX yyacTKa Ha
TaKylo ke JIMHY. J[eo B TOM, YTO 32 CYET yJUIMHEHHBIX YYaCTKOB PE3KO BO3PACTAIOT
IIyMBl B KaHalaxX Iepeiadyd, ¥ YKa3aHHBIH MOPSAOK YepeOBaHUS Y/UIMHEHHBIX U
YKOPOUEHHBIX Y4aCTKOB HCKJIIOYAET BO3MOXKHOCTH YPE3MEPHOI'0 YBEIUUECHHUSI COOCT-
BEHHBIX LIYMOB B KaHanax. Eciu He ynaercst BeIAep)KaTh NPUBEICHHBIE PEKOMEHa-
MU, TO HEOOXOJUM TINATENILHBIH pacdyeT 0XKHUAAEMON BEINYUHEI IIyMa.

[Ipu peansrOM pasmernernnu HYII o e xabens mexay OVYII HemsbexHo mo-
SIBJICHAE YKOPOUCHHBIX YYACTKOB C 3aTyXaHHEM MEHBIIMM MHHUMAJIBHOTO yCHIICHUS
YCHITUTENS M MIPE/ICNIOB €ro KOPPEKTUPYIOIUX BOZMOXKHOCTEH. 3HaYeHNEe MHUHIMAJb-
HO KOPPEKTUPYEMOM JUIMHBI YCHUITUTEIBHOTO y4acTKa

|y = S A8, (29.11)

MHWH
Ofg = Uy
rzeA a,,,, — nepenaj 3aTyxaHus KOHTypa HadaJdbHOTO HAKJIOHA B IIENIU 0OpaTHOM CBS-
31 ycunurens, Aa g, — nepenaj 3aTyXaHUs JUHEWHOTO BBIPABHUBATENS, O (U O ¢, —

ko3 unmeHTH 3artyxaHus kabens mpu t=20°C Ha BepxHEH U HIKHEH YacTOTax
JMHENHOIO CIEKTPpa CUCTEMBI NIepeJadn.

BennurHbl MUHHMAJIBHOTO YCWJICHHS M Nepenajbl 3aTyXaHUW Adyyy,, Ad,. MOpH-
BOAsATCA B XapakTtepuctukax ycuwiurenaei OYII u HYTIL.

Ecnn nnuna yxopodeHHoro ydactka ly, MeHbiue |y, TO Ha BXOA yCHIHTENS
BKItogyaeTcst uckyccrBeHHas nuaug  (MJI). Ecnu ske  yKOpOdYeHHBIH yCHIINTEIbHBIN
y4acTok lyy > |, @ €ro 3aTyxaHne MeHpIlle MUHUMAIBHOTO YCHIICHUS YCHIUTENS, TO
Ha BXOJI ITOCTIEHETO BKIIOYACTCS YATHMHUTENIb. Y KOPOUEHHBIE YYaCTKH Lienecoodpas-
HO pacIojiaraTb 0KoJI0 00CITy’)KHBaeMBIX ITyHKTOB.

29.4. IlocTpoeHue AMAarpaMMbl YPOBHEI mepegadn

ITocne pazmemieHus ycCUIUTENed Ha JTMHUM MPOU3BOAUTCS pacdeT M MOCTPOCHUE
JuarpaMMsl ypoBHe# nepenaun. OHa HE0OX0IMMa JUIS ONpPEeNICHNS! YCTaHOBOYHOTO
yennnenus HYTI, OVYII, pacuera okumaeMbIXx TepMHIECKNX (COOCTBEHHBIX) IIyMOB B
KaHajax Mepefayd U A KOHTPOJSA 32 COCTOSHUEM JIMHEHHOIO TpakTa CUCTEMBI Ie-
penayn B IpoIecce SKCIUTyaTarny.

Juarpamma ypoBHEH mepeaadu CTPOUTCS HA BEPXHEH 4acTOTE JIMHEHHOIO CIEK-
Tpa CHCTEMBI Iepeladyd C y4eTOM MHHHMAIBHOW W MaKCHMAalbHOH TeMIIepaTyphl
MOYBBl B 000MX HampaBleHHWsX. s cpemHed KIMMAaTH9YeCKOH 30HBI MPH TIyOWHE
MPOKIAAKK Kadens 1,2 M rpaHuIiaMy TeMIepaTypHOTO Juana3oHa OepyTcs TeMIiepa-
Typsl —2 u +18°C.
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B TexHMYeCKNX JaHHBIX CHCTEM IepeJadll HOPMbI HA COOCTBEHHBIE IITyMbI YCHIIH-
TeNs IPUBEACHBI K €ro BXoay. [103TOMy 3aTyXaHUsI BceX CTaHLIMOHHBIX yCTPOWCTB,
BKJTFOYAEMBIX TIE€PE]] YCHINTENEM (JTMHEHHBIE TpaHC(HOPMATOPHI, KOPPEKTOPHI, HCKYC-
CTBEHHbIC JINHUY, YAJIMHUTEIN), IPH MTOCTPOCHUH JTMarpaMMBbl CJIEIYeT OTHOCUTH K
3aTyXaHUI0 YCHJIMTEIbHOTO Y4acTKa, TO €CTh 3aTyXaHHE ydyacTKa BKJIIOYAeT 3aTyxa-
HHe Ka0ellsl ¥ CTAHIIMOHHBIX YCTPONCTB.

Qyy = Ay + Ay . (29.12)
3aryxaHue kabens Ha JIMHE YCHIIMTENBHOTO ydacTka |y, mpu Temmneparype t° on-
penensiercs o hopmyiie
Aas = lyy Ot s (29.13)
rae oy ompenensiercs mo hopmyse (29.10).

3aryxaHHe CTaHIMOHHBIX YCTPOMCTB JJISI OJJHOIMOJIOCHBIX CHUCTEM Mepeaadyd Mo-
ket BKIrodaTh (mpumenntensHo K CII K-60I1): 3aTyxaHne nByX JHMHEHHBIX TpaHC-
tdopmatopoB JIT (c yueroM OBYX KOHIIOB YCHIIMTENBHOTO yd9acTka, 28, = 1,0 nb);
3aTyxaHHe JMHEIHOro BhIpaBHUBaTeNs (a,.=1,0 1b); 3aTyxaHne MarucTpagbHOTO BBHI-
paBHUBaTENs, KOTOpbIM Bkmtowaercs Ha JuHuM K-60I1 4yepes 60...80 km
(a,; =2,6 nb); 3aTyxaHne MCKYCCTBEHHOI JIMHNUH, eciii OoHa BKitodaercs (i K-60I1

7,4, 14,9 u 23, | aB, uTO COOTBETCTBYET AMHAM 3, 6 U 9 KM); 3aTyXaHUE Y UTHHUTEIS.

Bennunna ycunenus ycunuteneit OYII aBToMaTHUECKH PETYIUPYETCS CHCTEMOI
APY Tak, uto ypoBeHp curHana Ha Berxoge OVYII mpu ro0oif Temreparype paBeH
HOMHHQJIFHOMY YPOBHIO Nepenadd KOHKPETHOHW cucTeMbl mepenadd. Ilostomy mpu
MIOCTPOCHHUHU TUarpaMMbl yPOBHEH HEOOXOIUMO JIMIIb MPOBEPHUTH, YTOOBI pacdeTHOE
YCHIICHHE HE MPEBBIMIAN0 YCHINTEIbHOH criocobHocTr OVII.

ITocne pacuera 3aTyxaHMH BCEX YCHJIMTENBHBIX YYaCTKOB ITPU MHUHHUMAJIBHOW U
MaKCHMAJIbHOH TEMIIEPATYPE Ayyyun H Byymaxe, STH 3HAUEHHS 3aHOCATCS B TaOJIMILY, T10]]
KOTOpOU cTpouTcst auarpamma (puc.29.6).

Huarpamma ctpoutcsi (mpumep mis ciydas npumeHenus K-60I1 ¢ mepekocom
YpOBHEH Ilepeiadn) B CIASAYIOIIEM OPSIKE:

a) OrmeuaeM Ha rpaduke HOMUHAIBHBIA YypOBEHb Mepefadyd OKOHEYHOTO
IYHKTA Pyep = Po= — 1 1b;

0) OmnpenenseM yposeHb npueMa Ha Bxojie HVIIL, prp1 = Prep — M 8yymaxe
IJ€ Qyyyaxe — 3aTyXaHHE MEPBOTO YCUIIMTENLHOIO YYacTKa NIPU MaKCUMAaJIbHOH TeMIie-
patype. [lonyuaem Py, =-53,5 1b.

B) OmpenensieM ycranoBoynoe ycmierne HYII 1. Ilpu m3MeHeHUH TeMIepaTypsl
nousbl B HYII ¢ rpynToBoii APY ycunenue ycunureinst nossiaercs. YtoObl nckio-
yuTh neperpy3ky ycunurenst HYII npu mro6oit Temmneparype Mo4BEL, €0 YCTaHOBOY-
HOE yCHJIeHHE OepeTcsi paBHBIM 3aTYXaHHUIO MPEIIISCTBYIONIETO YCHINTEIFHOTO yda-
CTKa TIPY MMHUMAJBEHOH TEMIEPAType Syer = Ayywum = 50,3 Ab. Ho o0wruno ycrano-
BouHoe ycunenue Ha HYII K-60I1 perynupyercs nepenaiikamu ¢ TouHoCcTb0 10,5 1b,
03TOMY (paKTHUECKOE 3HAYEHUE YCHJICHHUs OylIeT OTIMYATHCA OT PACYETHOTO Sye =
Sgar = 50,5 1B, 4TO M 3aHOCHTCA B TAONHILY.
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r) OnpenenseM MmakcumansHoe yernerrne HYTI, Sy = S + AS, rae AS — ysemmde-
Hue ycuieHus 3a cueT APY HVII Ha BepxHEl yacToTe CeKTpa pH YBEIUYEHUH

TemmepaTypsi 10 t. Jimst rpysToBoit APY HYIT K-60IT AS = 2,1 1b. B HYII 6e3

OIl

HVIT 1 HVII 2 HVII3 HVYIT 4 ovIl
p—
() /\_I = N
\_/ = _/
MB
Tun MKCE 4x4x1,2
Kkabens
Lyss KM 95,6
lyys KM 19,1 19,4 18,5 19,4 19,2

e 50,3 50,8 51,3 50,8 50,5
.18
«sé (@]

% 52,5 52,6 52,4 52,6 52,5
Swm | Sy, | 505 51,0 51,5 51,0
nb

Suue | 52,6 53,1 51,5 53,1
Swym | Sy, 51,0 51,5 51,0 50,5
nb
Sume | 53,1 51,5 53,1 52,6
P, b
0 |, xm
A -0.4 04 08 g9

"-1.3 1,3

528 528

53,3

535 ¥ 535
53,9

Puc.29.6
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APY wunu nipu BeIKITIoueHHOW APY yCTaHOBOYHOE YCHIIEHHE OCTAeTCs HEM3MEHHBIM
npu Jo6oi Temmepatype. B Hamem npumepe mst HYII1 momrygaem Sy = 52,6 1b.

1) Onpenensem yposeHs nepenadt HYII1 Prept = prpt + Syare = — 0,9 1b.

Teneps, ucxons yxe U3 3Ha4EHUS YpOBHSA mepenadr Ha Beixone HVIIL, ompene-
neM ypoBeHb npueMa Ha Bxozae HYTI2 (P, = — 53,5 1b), ycraHOBOYHOE M MaKCH-
MmaneHoe ycunenue HYII2 u tak nanee Ha Bceil mpotsxeHnHoctu cekuuu OVYII-OVII
B OJTHOM U IIPOTUBOIOJIO0XKHOM HAIlPAaBICHUAX NIEepeayuu.

IIpu mocTpoeHnu nguarpaMMbl MOKET OKa3aThCs, YTO IPU MAKCHUMAaJILHOH TeMIle-
parype 3a cuer paboThl IpyHTOBBIX APY ypoBHM Iepenadn Ha BBIXOJE OTAEIBHBIX
HYVII yBenmuuBaroTcs BBIIIIE HOMHHAJIBHOTO 3HAUYEHHS ¥, HAKAIUIMBAsICh, MOT'YT CO3-
JaTh yrpo3y MEeperpy3Ku MOCIEAYIOMMX ycunuTenel. s ycTpaHeHHs meperpy3ku
nmocratodHo B ogHoM 3 HVYII Beikmrounts APY (Ha prc.29.2 3to mokazano Ha HYII3
B HanpasyieHnn nepexaqdn ot OI1 u na HYTI-2 B 0OpaTHOM HampaBIeHUN TIepeIadm).

Js xommeHcarmu HetodHocTelt pabotsl APY HVYII B mpomecce skcIuryatanuu
peKoMeHayeTcsl B KOHIE Kaxkoi cexiuu (Ha Bxoae OVYII) cHuxkaTh ypoBeHb MpuemMa
Pup» HOIYYEHHBIN NPU PacyeTe AUarpaMMbl, Ha BeNIU4MHYy 2,6 1b npu MakcUManbHO

nonyctumoM gucie HYII (N, ) Ha cexunu OVII-OVII. IIpu menbmem uncne HYII
(n) ypoBens P, yMeHbIIAETCS Ha BenmuuuHy 2,6 (n/ N, ) 1b.

Juarpammsel ypoBHE# cTposites ¢ TouHOCTRIO 0,1 1B u amst yno6cerBa monbp30BaHus
COBMEIIAIOTCS C TaOJIHUIEH, B KOTOPYIO BHOCSTCS PaCUeTHbIE M YCTAaHOBOYHBIC BEITH-
YHHBI.

29.5. Pacuer u olleHKA 0KUIa€MOii MOIIHOCTH IIyMa B KaHAJIe epexayn

Kak wm3BectHO (cM.rn.7), BennumHA (MOIIHOCTH, HAmpsDKEHHE) COOCTBEHHOTO
(TepMHUeCKOro) IryMa 3a c4yeT JMHEHHOI0 TPAaKTa B KaHaJaX OJHOIMOJOCHBIX JIByXKa-
OeNbHBIX M JIBYXIOJIOCHBIX OJHOKAOENbHBIX CHCTEM IIepeladd 3aBHCHT OT MPOTs-
JKEHHOCTH YCWJIMTENbHBIX yYacTKOB M JAJbHOCTH CBS3M IO KaHanmam. [loatomy mpu
OIIEHKE PACCUUTAHHOTO 3HAUEHHsI COOCTBEHHOTO IIyMa MOXHO CYIHTB O MPaBHIBHO-
CTH pa3MelIeHHs YCHINTENIBHBIX MyHKTOB (M MOJYYUBIIUXCS MIPU 3TOM JJIMH YCHITH-
TEJIBHBIX YYaCTKOB) Ha 33aHHOH JadbHOCTH IIPOEKTUPYEMOI CHCTEMBI ITepeian.

Pacuer oxnmaemMoil MOITHOCTH COOCTBEHHOTO LIyMa B KaHaaX IPOU3BOIMTCS T10
JaHHBIM JTMarpaMMbl YpOBHEW TIepeladd, WCIOJb3ys YPOBHH IIpHEMa CHI'Hala Ha
BX0J1aX BCEX YCWINTENECH U YPOBHU CyMMapHBIX COOCTBEHHBIX IIIYMOB YCHIMTEIIBHBIX

YYacCTKOB M YCWJIWTEJEH, MPUBEICHHbIE K BXOAY YCUIIUTENEH Puryc 3HaueHus

ypoBHs 3Toro myma npuBoaatcs st OYIT u HYTI KOHKpeTHBIX CHCTEeM Tepeaadn B
CIpaBOYHHUKAX M, Kak mpasuio, mymsl ycrmureneid OVII Beime nrymos HVYII. Tak,
s OYIT K-60I1 Purye= —129 nb, HYII — —132 nb. OnpenenuM 0XUIAEMYIO
MCO(POMETPHUIECKYIO MOIITHOCTh COOCTBEHHOTO IIyMa Ha Bbixoje kanana TY B TOHY
(Pssx = 0 1B) 3a cUeT MyMOB BCEX JIMHEHHBIX YCUIIUTEEH JIMHUH.
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VYpoBeHs IIyMa Ha BBIXOJE KaHalla 33 CUET I-T0 YCHIMTEISA P =Puuycir— Pupis @

MOIIHOCTE P = lOO’l(pmyci 7pnpi)-

O6mas oxxumaemMas TICOPOMETPUIECKasi MOIIHOCTh COOCTBEHHBIX IITyMOB Ha BHI-
xoze kaHana nepenadu B TOHY ompenensiercss cyMMHpoBaHHEM MOIIHOCTH 32 CUET
Ka)KI0r0 U3 N JINHEHHBIX YCUIUTENEH

o(p —p_)

r yci mpl

P =k’ 210 , MBTI0 (29.14)

Jst OLIeHKY MOJTyYeHHOW BEJIMYMHBI MOIIHOCTH COOCTBEHHOTO IIyMa HEOOXOI M-
MO OIIPEAETUTh HOPMY IOIYCTUMOTO 3Ha4EHUsI 3TOM MOIIHOCTH B KaHaine TY 3a cuer
JMHEHHOro TpakTa. DTa HOpMa ULl IMHEHHOTO TpaKTa MPOTSHKEHHOCTBIO L kM ompe-
nemseTcss mepBeIM craraeMbiM opmyn (18.21), (18.22) u cocraBmser mo MCO
P <3L nBTII0 wmm mo ECO P, <1L nBTII0. Ha cranuoHapHBIX JTHHUIX

I IO — I JIOI —
MHOT'OYETBEPOYHOTO CHMMETPUIHOTO Kabels 3Ta HopMma IrymMa oTBoxuTcs: 25% — Ha
COOCTBEHHBIE IIYMbI yCcUIUTENEH, 25% — Ha IIyMbl HETMHEHHOTO TPOUCXOXKICHUS U
50% — Ha urymsl 3a c4YeT JUHEHHBIX MIEPEXOI0B C COCCAHUX Map kKabemsa. B cucremax
nepenayy, pabOTarOIIMX MO OJAHOYETBEPOYHBIM KaOelsiM, o011as HopMa pacipeensi-
eTcs MOPOBHY MEXAY NPHUBEICHHBIMH HCTOYHHMKAaMU mryMma. CienoBaTesbHO, AOILycC-
TUMasi HopMa Nco(pOMETPUIECKON MOIIHOCTH IIyMa ONPEeIseTCs:
JUISL TMHAE MHOTOYETBEPOYHOT0 KabeJs

o Hopmam MCD P, < (3/4)L, nBtn0,

o Hopmam ECD P, < (1/4)L, nBTn0; (29.15)
JUTSL IMHUH OTHOYETBEPOYHOTO Kabes

o HopMaMm MCD Py, < L, nBtm0,

o Hopmam ECD P, < (1/3)L, nBT0; (29.16)

[TyMbI THHEHHBIX MTEPEXOA0B ¥ NIYMBI HETHHEWHOTO MPOMCXOXKICHUS HE 3aBHUCAT

OT AJMH YCWJINTENBHBIX y4acTKOB. [loaTomy [uid ompenesieHusl MpaBUIBHOCTH pas-
MEIICHHST YCUINTENeH Ha JIMHHM HEOOXOMMMO CPaBHHTH MOJydeHHYIO 1o (29.14)
0)KHJ]AEMYI0 MOILIIHOCTh COOCTBEHHBIX IIYMOB C JJOIYCTHMOH, ONpE/eNsieMOoil B COOT-
BETCTBHH C THUIIOM Kabess 1o Gpopmynam (29.15) u (29.16).

Ecom P <P, s » TO YCHIIMTEIH Pa3MEILEHb! MPABUIILHO, B IPOTUBHOM CITy-

yae HEOOXOAMMO IepepactperesuTh YCHINTENIH, YMEHbIIas yUINHEHHbIE YY9acTKU
v yBenuuuBas uynciio HYII na cexuuu JI1. Ecinu oxxunaemas MOIIHOCTh paccuuTa-
Ha JuIsl BapHaHTa ypOBHEi nepenaun “0e3 mnepexoca”, TO IEPEX0] Ha PEXUM ‘‘C mepe-
KOCOM” MOJXXET MO3BOJIMTH M30exaTh ycTaHoBKH gonosHuTenbHbIX HYII. Ecim ke
O’KulaeMasi MOIIHOCTh 3HAYUTEIbHO HUXKE JIOYCTUMOM, TO MOXKHO YMEHBIIUTh YHC-
JI0 MPOMEXKYTOUHBIX YCUJIUTEIEH — 3TO MPUBEAET K yACHIEBICHHUIO CUCTEMBI Nepesa-
ud B 1enoM. ONTUMaNbHBIM pa3MEIIEHUEM YCUINTENEH Ha JMHUU SBISETCS TaKoe,
IpY KOTOPOM OKHJIaeMasi MOITHOCTh HIDke pomyctuMort Ha 10...15%. Takoit 3amac
TapaHTHPYeT BBINIOJIHEHHE HOPM Ha COOCTBEHHBIE ITyMBI B KaHAJlaX Nepefadd mpu
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pasNMYHBIX HETOYHOCTSAX B YCTAHOBKE AMAarpaMMbl YPOBHEH INepenadd B IIpolecce
SKCIUTyaTaluH.

PeanpHbIC 3HAYECHUSI MOIMHOCTH COOCTBEHHBIX LIYMOB B OJHOM KaHAJE HU3MeEps-
I0TCS TIOCJIE HACTPOHKHU CUCTEM Iepeayn 0e3 3arpy3KH OCTAIBHBIX KaHaioB. OOLIyIo
MOIIIHOCTh COOCTBEHHBIX U HEJTMHEHHBIX IIyMOB M3MEPSIOT MPH 3arpy3Ke OCTalIbHBIX
KaHaJIOB CUCTEMBI IITyMONOA00OHBIMU CUTHAJIAMH.

OsxuyiaeMasi MOIIHOCTh LIyMa HEIWHEWHOTo MPOMCXOXK/IEHHS B KaHalle OyzaeT B
npejenax HOPM, €ClI BCe YCWJINTENU TPpaKTa UCIpaBHBI U HE neperpykeHsl. OTcyT-
CTBHE NEPETPy30K rapaHTUPyeTCs NPaBIIbHON YCTAaHOBKOM JHarpaMMbl YpOBHEH, HE
JIOITyCKAOIEH NPEBBIIIECHUS HOMUHAJIBHBIX 3HAYEHUI YPOBHS NEpeadd Ha BBIXOJE
YCHUIINTETCH, a TaKXKe COOII0IEHIEM HOPM PACCUUTAHHBIX ApaMETPOB 3arpy3KH.

MoIHOCTh IIyMa JIMHEHHBIX IEPEXOJ0B 3aBUCUT OT Ka4eCTBA CHMMETPUPOBAHHUS
kabems. Ilo cymecTByromuM HOpMaM 3aIIMINEHHOCTh OT MEPEXOIHBIX BIWSHUHN Iie-
nei kabens Ha JaJbHEM KOHIE YCHJIMTENBHBIX yYacTKOB JIOJDKHA OBITH HE MEHee
78 nb. Eciu nocie cuMMeTpUpOBaHUsI 3Ta HOPMa BBIMOJHACTCS, TO 0XKUAAEMbIE II1Y-
MBI (TIOMEXH) JIMHEWHBIX Mepexo/10B OyAyT B AOIyCTUMBIX npeaenax. [Ipu sTom Tak-
e OyIyT BBIOJHEHBI HOPMbI B3aMMHOM 3alIMIIEHHOCTH JJIsl KaHAJIOB CUCTEM Mepe-
Jlaur, paboTaloIMX Ha MapauIeNbHbIX HEeMsIX KaOeJbHOM JTHHUH.

29.6. Oco0eHHOCTH IPUMEHEeHH S MOJIEBbIX CHCTEM NepeAayu

PasBepThiBaHNE (CTPOHUTENHCTBO) MOJIEBBIX KaOENBHBIX JIMHUH NPOU3BOAMTCS B
COOTBETCTBHH C IIJIAHOM OPTaHM3alMU CBS3M Ha COOTBETCTBYIOLIYIO OOEBYIO orepa-
U0 (HACTYHATEIbHYIO MM OOOPOHUTEIBHYIO) BOWCKOBBIX OOBEAWHEHHN O€3 mpe-
BapUTEIHHOTIO IIPOSKTHPOBAHHSI.

Heo6xoanmoe kauecTBO KaHAJIOB Iepeadr IT0JICBBIX CETEH CBSI3M 00eCIeunBacT-
Csl TOYHBIM COOJIIOZIGHHEM BCeX HOPM, TPeOOBaHHUN W MPaBUII, ONMPEACISIOUINX HOPs-
JIOK MPOKJIAJIKN Kabelisi, pa3MelIeHHs YCUINTEIbHBIX MyHKTOB U HACTPOWKU CHCTEM
nepenayy, KOTOpbIe N3JI0KEHBI B PYKOBOJICTBAX 10 Pa3BEPTHIBAHUIO U DKCIUTyaTallliu
UCIIOJIb3YEMBIX B MOJIEBBIX CETSIX CBS3U CHCTEM IepeaadH.

OzHaKO Ha MPAKTUKE YaCTO BCTPEYAIOTCS Pa3IMYHBbIE OTKJIOHEHUS OT M3JIOKEH-
HBIX B PyKOBOJCTBaX pekoMeHtanui. C TaKMMHU OTKJIIOHEHUSIMHU OT THITOBBIX yCIIOBHH
MPUXOJUTCS CTAIKUBATHCS B Iporecce 00eBOi y4eObl yKe B MUPHOE BpeMsi, a YHCII0
OTKJIOHEHHWH OT THITOBBIX BApUAHTOB MPUMEHEHHS IOJIEBBIX CHCTEM B BOCHHOE BpEMs
Hen3MepuMo Bo3pacteT. [Iisl OLEHKH NMPaBOMEPHOCTH JIOMYHIEHHUsS] KOHKPETHBIX OT-
KJIOHEHUH OT THIIOBBIX PEKUMOB pabOThI CUCTEMBI IIepelauy MPOU3BOISTCS pacyeThl,
HaIpaBJeHHbIC Ha OIIEHKY MX BIIMSHHS Ha KauecTBO KaHaioB. Eciu pacder moarsep-
’KIAeT, YTO OTKJIIOHEHHE HEe MPUBEIET K YXY/IIEHUIO TpeOyeMOoro KauecTBa KaHaJoB,
TO €r0 MOXHO CUUTATh JIOMYCTHMBIM.

K Hambosniee 4acTo BCTPEYAIOUIMMCS OTKIOHEHHSM OTHOCSITCS HapyLICHHUS CTPYK-
TypsI osieBeIX KabenpHbIX JnHUHE ([IKJI), cBA3aHHBIE ¢ IPIMEHEHHEM YKOPOUYCHHBIX
WM YJUTMHEHHBIX YCHIIUTENBHBIX YYacTKOB, 00Jiee YacThIM Pa3MEICHUEM TPaH3HUT-
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HBIX ITYHKTOB, IIPEBBILICHUEM OTOBOPEHHON B TAKTUKO-TEXHUYECKHUX JaHHBIX MAKCHU-
MaJIbHON NAJBHOCTH NEWCTBUA. Takhe OTKIOHEHHS HEM30€KHO BO3HHUKAIOT B 30HE
BOCHHBIX JICHCTBHIA, TJI€ TI0 PAa3HBIM NPHYUHAM MPHUXOIUTCSA OOXOANUTH YIaCTKH Me-
CTHOCTH, mepeHocuth Mmecta pasmemienuss OIl, OVII, HVII, TII. JomycTumocTs
MPUMEHEHHUS YKOPOUEHHBIX U YJIMHEHHBIX YCUJIMTEIbHBIX YUYaCTKOB MPOBEPSETCS B
MEPBYIO OYEPEb C TOUKH 3PEHHUS MPEAETIOB PETyJIUPOBaHUS U KOPPEKTHPOBAHUS B
npuieraromux K takuM yyactkam HYII wim OVIL. [Ins 5Toro mpousBOgUTCs pacueT
3aTyXaHMH Yy4YacTKOB Ha KpalHUX YacTOTaxX JIMHEHHOrO CIEKTpa 4acTOT CHCTEM Iie-
penaud mpu MaKCUMallbHOM M MUHUMAJIbHOM TeMmIepaType OKpYKalollehd cpemabl
(8, v ™ Bnim + Ay e B Qpwaxc) ONMPEACILIOTCS NMPEENbl M3MECHEHHs 3aTyXaHNs

Aay M AGy W HAKIIOHA XapaKTEPUCTHKH 3ATYyXaHWsi Aq =Aa, —Ad, - [TonydeHHsie

pe3ysbTaThl cpaBHUBAIOT ¢ Xapakrepuctukamu ycunutens HYII wnu OVIL: mMunu-
MaJIbHOE YCHJICHHE JIOJDKHO OBITH HE OOJIbINIE 3aTyXaHHs YKOPOUEHHOTO ydJacTKa, a
MaKCHMaJIbHOE YCHJICHHE JOJDKHO IIPEBBINIATh MAaKCHMAJIBHOE 3aTyXaHHWE YIIHHEH-
HOTO y4acTKa, IpeJIelibl H3MEHEHUS TNIOCKON PETYINPOBKH yCHICHHS AS, ¥ HaKJIOH-
HOH perynupoBkH AS, NOIKHEI OBITH HE MEHEE N3MEHEHUS 3aTyXaHus Aa, Ha Bepx-

HeH 9acToTe CIeKTpa U HaKJIOHA XapaKTEPUCTUKHU 3aTyXaHUSA Adyyy.

Hawnbonee KpUTHYHBI K YKOPOUYEHHBIM U YJUTMHEHHBIM yuacTkam HYII, umeromue
OTpaHWYEHHbIC TIPE/IEINIBI PETYIUPOBAHHUS U KOPPEKTUPOBAHHS.

YKOpOYEHHbIE yYacCTKH ¢ MHHUMAJBHBIM 3aTyxXaHueMm (pH {°y,;), MCHBIINM MHU-
HUMaJIBHOTO YCHJICHHS MPWJICTAIOIINX YCHINTENEH HEMOMyCTUMBL, TaK KaK IPH 3TOM
Hen30eKHa Meperpy3ka yCHIINTEIeH M yBelInueHHe HeMMHEHHBIX myMmoB. Hemomyc-
THUMBI TaKXXe YIJIMHEHHBIE YYacTKH € 3aTyXaHHEM, OOJIBIINM MaKCHMaJIbHOTO YCHIIe-
HUS YCWJIMTENEH, 4TO TOBJICYET B 2-KaOENbHBIX OIHOIMOJOCHBIX M OJHOKAOEIbHBIX
JBYXIIOJIOCHBIX CHCTEMax Iepeaadd yBeJIWYeHHE COOCTBEHHBIX LIYMOB B KaHajax
(CHE3ATCS YPOBHM HpHEMA Pppi). MX MOIIHOCTE MOXKHO paccuMTaTh 10 (opmyse
(29.6). Bmecte ¢ TeM, B Bijie HCKIIIOYCHUS MOXKHO JIOMYCKAaTh OAMHOYHBIC YAJIHHEH-
HBIE YJaCTKH Takoro PO, €CIU HEJOCTAloIlee YCHJICHHE OyJeT KOMIIEHCHPOBaHO
yBenumdeHueM ycuieHus nocueayromero HYII unu OVYII. B aBapuiiHbIX ke ciaydasx
Jlake 3HAYUTENbHOE YBEIWYCHNE MOITHOCTH mryMa (B 1,5...2 pa3a) MOXET CUUTATHCS
JIOIIYCTHMBIM.

B onnokabenbHbIX oxHomonocHbIX CIl yanvHeHHE y4acTKOB BeAeT K yMEHbIIe-
HUIO 3AIIUIIEHHOCTH MEXAY TPaKTaMH Tepeady U MpreMa KaHajoB.

Kak Obuto mokazaHo B 1.7, 3aIIMIIEHHOCTh HA OJIMDKHMH KOHEIl NPHU PaBEHCTBE
3aTyXaHHH (8yy; = 8yyz = ... = Byyn =Syc1 = Syea = ... =Syen) BCEX YUACTKOB M YCUIICHUH
YCUIINTENEH, a TakKe OJMHAKOBBIX YPOBHSIX Ha BBIXOZE YCHIIMTEICH OmpenenseTcs
hopmymnoit

a30 = Pc— Prn =Ag — dyy 710|gn, (2917)
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rae Ay, —3aTyXaHWe YCHMJIMTENbHOTO ydvacTka ajis BepxHed wyacrtorsl JICY.
Ecmm xe ycminTenpHBIE yYaCTKH HE OAMHAKOBHI IO JJIMHE, a 3HAYUT W II0 3aTyXa-

HHUIO, TO 3TO BBIP@KEHHE NPe0Opa3yeTcs B BUJ
n 01y
a, =4,-10g>10 ', (29.18)
i=1

roe Ay — 3aTyXaHHe i-TO YCHIMTEIBHOTO yJacTKa Ha BepxHed gactore JICY,
N — YHUCIIO yCWINTEIBHBIX yUaCTKOB.

ITo dpopmyne (29.17) MOXKHO OIpEAETUTH OPHSHTHPOBOYHO 3ALIUICHHOCTD 839 B
KaHanax THoBoi cTpykTypsl IIKJL, a mo ¢popmyne (29.18) — npu HaTHIUHN yUTHHEH-
HBIX YJaCTKOB M PEIINTH O JOIYCTUMOCTH TOSIBUBIINXCSI OTKIOHEHHUH.

IIpu mpeBBIIEHNM MaKCHMaJbHOW NOMYCTUMOM AAJBbHOCTH AEUCTBHUS CUCTEMBI
nepenayy (ONMpeAeInB YHCIO N Ha 3TOM NAJbHOCTH) MPUKUAOYHBIN pacder mo ¢op-
myie (29.17) no3BoJsieT CyUTh O TOMYCTUMOCTH TaKOH JATLHOCTH 1O MOTyUYEHHOMY
3HAYCHHUIO 3aIIMIICHHOCTH a30.

OOBIUHO 3alUIIEHHOCTh MUHUMAJIbHA B BEPXHEM I10 CIIEKTPY 4acToT kaHaie. Ec-
JI1 B OTOM KaHaJIC HOpMa HE€ BBLINOJHACTCSA, TO JONOJHUTCIBHBIMU pacu€TaMu Ha 60-
JICC HU3KUX YaCTOTaxX MOKHO OMPEACTINTE KOJIMYECTBO HMKHUX IO CIICKTPY KaHAJOB,
MPUTOJHBIX JJISI IEPEAavr BCEX BHIIOB CUTHAJIOB JICKTPOCBA3H, a OCTAIbHBIC KaHAIIBI
MOT'YT OBITh HCIOJIB30BAHBI ISl OTKPHITON TeNC()OHHON CBS3H, a OTACIBHBIC yIaCTKU
9THX KaHaJIOB OTPAaHWYEHHOH MPOTSHKEHHOCTH — M IUIS IPYTUX BHIOB CBSI3H, TAK KaK C
YMEHBIICHUEM NalbHOCTH MX ACHCTBUS YMEHBINACTCS YUCIO YCHJINTEIBbHBIX Y4acT-
KOB N H, CIIEJIOBAaTEILHO, 3HAYCHHE MTOCIICHET0 wieHa B (29.17).

[Ipn mpeBBIIEHUH NOIMYCTHMONH MAaKCHMAalbHOW IaTbHOCTH MOXET CTaBUTHCS
TAKKE 3a/1a4a 00eCTIeUeH s HOPM Ha IIyMOBYIO 3aUIMIIEHHOCTh q I OJHOKA0eb-

HBIX IBYXIOJOCHBIX U JBYXKa0eIbHBIX 0JHOMOIOCHBIX CII U 3aIIUIIEHHOCTh MEKIY
HAMpaBJICHUSIMH TIePeAaYll U MpHeMa gy Ui OJHOKAOEIbHBIX OfHOMOJI0CHBIX CII.
DTO MOCTUraeTCs 3a CYST YMCHBIICHHS UIMH YCHJIUTCIIBHBIX YYaCTKOB, MPOTSHKEH-
HOCTh KOTOPBIX ONPEICIACTCS B 3aBUCUMOCTH OT JAJILHOCTH CBsI3H L 10 dopmysam
st ykazanHeIX CIT coorBeTcTBeHHO (7.20) 1 (7.22).

Crenyer UMeTh B BUJLY, YTO HPUBEJCHHbBIC 31€Ch PACUSTHBIE COOTHOIICHHSI HOCST
NPUOJIMKEHHBIH XapakTep, TaK KaKk B HUX HE YYHTHIBAETCS Pa30pOC BEIWYWH Mepe-
XOJIHBIX 3aTyXaHWH Ay y4aCTKOB U HETOYHOCTH YCTAHOBKM U IOJICPXKAHUS JHa-
rpamMMbl ypoBHei#l Ha nuHUK. HO OHM BIOJIHE MTPUTOMHBI IS TPHUKHIOYHBIX IKCILTYa-
TAI[MOHHBIX PACYCTOB.

Crnemyer pacCMOTPETh M JAPYrOM, BEChbMa YacTO BCTPEYAOILIMICS HA MPAKTHKE
Cilydail OTKJIOHEHHUSI OT THIIOBBIX YCJOBUI HMCIOJIb30BAHUS MOJIEBBIX CHCTEM IIepena-
YW — MPUMEHEHHE Ha CTAIlMOHApHBIX Kabemsx. Kak mpaswmito, monessie CIT npumeHsi-
FOTCSL Ha CTAI[MOHAPHBIX KaOessIX I OpPraHU3allMK CBS3M HA OTPAHHYCHHBIC Pac-
CTOSIHUSI, HE TMPEBBIIIAIONINE OOBIYHO IBYX-TPEX YCHIIMTEIBHBIX yd4acTKOB. Kpome
TOrO, anmaparypa MoJeBbIX CHCTEM MepeIadyn MOKET MCIIOJIb30BATHCS HA CTAIIMOHAP-
HBIX KaOeNbHBIX JIMHUAX MPU BOCCTAHOBUTEIBHBIX padoTax. B 3THX ciydasx pacyeTsl
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MPOBOAATCA IJIsl OTIPEICIICHNS MAKCUMAJIBHO JOMYCTUMBIX JJIMH YCHIIMTEIIBHBIX yda-
CTKOB MCXOJIsl ©3 BO3MOXKHOCTEH ITOJICBOH aNmapaTyphl ¥ TapaMeTpoOB CTAIIMOHAPHOTO
kabemsa. Bonpoc pemaercs myTem pacdeToB IO ABYM COOTHOIICHHSM:

Iyy=S /afHI/I|=AS/(afB—afH), (2919)

e Syaxe — MAKCUMaJIbHOE YCHJICHHE JIMHEHHBIX YCHIINTEIICH TOJIEBOW CHCTEMBI Iepe-

Jadd Ha KOHTPOJIBHOW YacToTe IUIOCKoi perymupoBku f;, cucremsr APY;

gy, O, Ogyr K03((ULINEHTHI 3aTyXaHus LENH CTAllMOHAPHOTO Kabess Ha 3TOH ke
s Olg,, Oy,

Makc

yacToTe M KpailHMX 4acTOTax JMHEWHOTO CHEKTpa 4acTOT NPU MaKCUMAJIbHON TeM-
neparype kabeins; AS = S¢ — S, MakcHMaibHasl Pa3HOCTh YCHJICHUH HA KpallHHUX yac-
TOTaxX JUHEHHOTO CIEeKTpa 4acToT.

3HaueHns S M AS HaXOIATCS B OMHMCAHUSIX ITOJICBOH ammapaTypsl, a KodduneH-
ThI 3aTyXaHHs onpenesiorces no (29.2). M3 aByx nonydeHHsIX 3HadeHuii l,, 1 pea-
JM3aluK OepeTcs MEeHbIIee.

PacueTsl DOKHBI TaKkXKe IOATBEPANTH BO3ZMOXKHOCTh KOMIICHCAIIMH BPEMEHHBIX
W3MEHCHUH 3aTyXaHus enu kabens ycrpoiictBamu APY monesoit CII, To ecTh BEI-
TIOJTHEHHSI HEPABEHCTB

Aa,, <AS,, u Aa, <AS,, (29.20)
rae AS,; u AS, — mpenemnsl INIOCKOH 1 HAKJIOHHOH perynmupoBku APY; Aa,, n Aa, —
IpeseNbl U3MEHEHUS 3aTyXaHusl IIENH Ha YacTOTE IUIOCKOH PETyIHPOBKH YCUIICHHS U
HaKJIOHA YaCTOTHOM XapaKTepUCTUKH 3aTyXaHHs LIeTH, OIpeesseMble 1o GopMynam

Aa__=I oL -At
n (29.21)

i yy'0°20fmI of

Aay =lyyfOpg Ctg g ~Uogg Ohgf, ) AL
3necs At — MakcHManbHBIM rom0BOM HEpena TEMIEpPaTyp Ha TIyOHHE HPOKIAI-

KA Ka0eJsl, Oy U Ol,— KO3(PPHUIUCHTHI 3aTyXaHUsI U TeMIIEpaTypHbIe KOA(PPHUIIUEHTHI
3aTyXaHWsI HA 4aCTOTAX MIOCKOTO peryiupoBanus f, u kpaiinux gacrorax JICY.
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