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BBE/JIEHUE

DHepreTuiecKkie CceTu TMPEACTAaBNAIT coOolf  MHKEHEpPHO-TeXHUUECKue
CHCTEMBI, CBI3LIBAIOIIE mpousBojuTenet u  morpedutenell  TOIITHMBHO-
SHEPTETUIECKUX PECYpCcoB, U caMu 1o cede He ABIMIOTCH NpeAMeToM MoTpelIeHnd.
[Tostomy oOocHOBaHWE MApPIIPYTOB SHEPreTUUecKUX ceTell, ocoOeHHO IHMHUU
aNIeKTpoIiepeaay, npeacTaBideT cobolt crenudpuiIeckyro 3afauy, peleHne KoTopoi
JIOMKHO OTOCPEOBAHHO OKasbiBaTh BIWAHME Ha KauecTBO (QYHKITMOHUPOBAHUA
00OBEKTOB KUTOTO, TIPOU3BOJACTBEHHOTO U JIPYTOT0 Ha3HAUEHU

Mertoquueckne ykazaHua 1o Aucimiuimae «O0ocHOBaHUE MapIIpyTa JTUHUA
aNeKTporepenay» paspaboTaHbl AN CaMOCTOATENbHOM paboThl CTYIEHTOB ¢ IENBIO
MIOATOTOBKM K BHIIIOJIHEHHUIO NMPAKTUUECKUX 3aHATUA KOHTAKTHO C MPENoJaBaTeIeM U
KypcoBolt paboTHl, HalpaBIeHHOW Ha OBRNAJeHUI 3HAHWUAMU, HEOOXOAMUMBIMU JJIA
0OOCHOBaHUA MapIIpyTa JWHUKA BAeKTporepesad ¢ Ienbio  3hdexTuBHOTO
CTPOUTENHCTBA U 3KCILTYaTalliX SHEPTETUUECKUX CETEM.

KypcoBag pabGora mnpegHasHaueHa JId 3akpelieHHd 3HAHWUM, MONYUYeHHBIX
CTYAEHTAMHU B MpoIecce TEOPETUUECcKOTo u3yueHna kypca «O0ocHOBaHUE MapIIpyTa
JIUHUM 3IexTponepenauny. [Ipu BHINOTHEHUN KYPCOBOit paboThl clieayeT yUecThb, UTo
MIPOTHORUPOBAHNWE W MPOEKTUPOBAHNE ONTUMANILHOTO pa3BuTud obocobmeHHoH
BIEKTPOIHEPTETUUECKONM CHUCTEMBI NPAKTHUECKH HEBO3MOXHO. [losToMy B pamgy
HMepapxXuiecky B3aUMOCBA3aHHBIX 33/lad Ha OCHOBE CHUCTEMHOTO MOJAX0Ja 0COOEHHO
BHIJIETIAETCA 3ajjada IPOEKTUPOBAHUSA ONTUMAIIbHOTO Pa3BUTHUSA IIEKTPUUECKOI ceTH,
KOTOpas, B CBOIO ouepelb, 3aMeHAeTcd BhiOopoM Hanbolee paliMoHaILHOTO peNnleHns
U3 COBOKYITHOCTM BapuaHTOB. Bribop Hambonee palMoHANIBHOTO BapHaHTa
BHITIOTHAETCA TIO pe3yhbTaTaM aHaln3a UX CpaBHUTENbHOU 3 Pek THBHOCTH.

[Ipu amanuze cpaBHUTENTbHOU 3(hPEKTHBHOCTH BapUAHTOB BO3HUKAIOT 3aJlaui
pazpaboTku  BapMaHTOB pa3BUTHA HBIEKTPUUECKUX ceTel M WX TeXHUKO-
AKOHOMHUUYECKOTO 000CHOBAHNA. BapuaHTHI, OTIPEJIETAIOI e pa3BUTHE
SHEPTOCUCTEM, JOIKHBEI odecleunBaTh IIPU HAUMEHBITNX SKOHOMUUECKHUX 3aTpaTax
cHaOxeHne mnorpedureneit suexkTpuueckol u TemnoBolt sHeprueit ¢  yuerom
BHITIOJIHEHUA OTPaAaHWUEHHUH 110 Bcell COBOKYITHOCTH KPUTEPUEB IPOSKTUPOBAHHUSL.

B meroamueckux ykKazaHMAX IPUBEJEHA TE€MAaTHKa M COCTAB MPaKTUUYECKUX
3aHATUH, JaHbl OCHOBHBIE TEOPETUUECKUE MTOTIOKEHNS, PErIaMeHTHPYIOIHUE MIPOLIECT
000CHOBAHNA MAPIIPYTa TUHUM 3MIeKTponepe aun 1 MOpA0K MPOBEISHIA PAcUeToR,
BapMaHTHl 3aJlaHuii W JuTepatypa, HeoOXoJuMBIE /14 BHITIOTHEHHS KypcoBoH
paboTkl cTyJeHTamMu Bcex dopm obyuenHud. Meroquueckne ykaszaHUA COAEpIKAT
MIOSICHEHUS W CIIPAaBOUHBIE JAHHBIE B COOTBETCTBUM C HOPMATHBHBIMHU aKTaMH,
pETIaMEHTUPYIOMUMEI 0ocOOEHHOCTH Tpollecca OOOCHOBAHUA MapIIpyTa ITUHAN
BIEKTPOIEpPETauld B YCIIOBUAX PHIHOUHBIX OTHOIIEHWI, HE HAIIeAIINE OTpaXeHUd B
yuebHolt nurepatype. Mertoandueckue ykazaHUd MOTYT OBITh MCIIONB30BaHBI MPHU
BHITIOTHEHUN pa3/ielia Mo 3KOHOMUYECKOMY 00OCHOBAHMIO TIPOEKTHHIX BAPUAHTOB B
coCcTaBe BEITycKHOM kBanudukranmoHHo# paboTel OakanaBpoB.



1. TEMATHKA 11 COCTAB ITPAKTHYECKIX 3AHATHIT ITPI1
N3 YUEHII IUCITMTLIITHBI «OBOCHOBAHIE MAPIIIPYTA JIMTHUIT
IJEKTPOIIEPEJAYI

Tema 1. 3agaun INPOTrHO3ZHPOBAHHA H IPOCKTHPOBAHHA WICKT PHUYECCKHX
CHCTEM

ILnan npoBeaeHHs NpaKTHYECKHUX 3aHATHH 10 Teme 1

1. IlporHozupoBaHmME Pa3zBUTHSA KaK OCHOBHAS 3aJlava 3JIeKTPOIHEPTEeTHKY,

2. 3ajaya MPOEKTUPOBAHUA ONTHUMAIILHOTO Pa3BUTHA 3JIEKTPUUYESCKOU CETH Kak
BEIOOp Hanbomnee paruoHaILHOTO PEIIEHNd U3 COBOKYMTHOCTH BapHUAHTOR;

3. YpoBHH Huepapxudaeckoi [IOCIEN0BATEIbHOCTH [IPOEKTHUPOBAHNUA
SHEPTOCHUCTEM U 3JIEKTPUUECKUX CeTell;

4. Drambl paboT Ha OTJETBLHLIX YPOBHAX MPOEKTUPOBAHUA SIEKTPUUECKUX
ceTel.

BOl'lpOCbl AJIH CAMOKOHTPOJIA 110 TEME 1

1. Yto apmaeTca 3afjaueii NPOTHOZMPOBAHUSA PA3BUTHUSA AIEKTPOIHEPTETUKHN KaK
OTpPaCIM HAapPOJHOTO XO3JMCTBa ¢ IENBIO YAOBIETBOPEHUI IEPCIIEKTUBHBIX
noTpedHocTel B MakCUMallbHOM MOIITHOCTH U BIIEKTPOIHEpTUN?

2. llpuHIMI NPOTHO3MPOBAaHMWSA HArpy3KHW HE3aBUCUMO OT HCIIONB30BAHHOTO
METO/Ia.

3. Uem 3ameHdeTcd 3ajJlaya [POEKTHPOBAHWUA ONTHMAIbHOTO Pa3BUTHA
3IIEKTPUUECKON cETH?

4. Tlo pesymbTaTaM KakoTo  aHalmW3a MPOUCXOAUT BHIOOp Hambolee
palMoHaIbHOTO BapuaHTa?

5. Yro momxHBI oOecTieunBaTh MPOEKTHHIE BaPUAHTHI Pa3BUTHUA IEKTPUUSCKUX
ceren?

6. HazoBure ypoBHM HepapXHWUeckoil MOCHeNoBaTENbHOCTH IIPOEKTHUPOBAHUA
SIEKTPUUECKUX CeTel

7. HazoBure »Tanbl OTAENBHBIX YPOBHEH IIPOEKTHUPOBAHMA SIIEKTPUUECKUX
ceTel.



Tema 2. Kpurepuu npoeKTHpPOBaHHUSA WIEKTPUYECKHX ceTell

ILnan npoBegeHHs NpaAKTUYECKHUX 3AHATHH 0 TeMe 2

TeXHUKO-3KOHOMWYECKHE TI0Ka3aTeIU Pa3sBUTHUA 3JIEKTPOIHEPTETUUECKUX
cerell;

Kpurepun skonomuueckoit 5PpPeKTUBHOCTH pPa3BUTHA SIEKTpHUUECKOl
CHCTEMEL,

Yuer kpurepud HaASKHOCTH TIPU MNPOSKTUPOBAHUM  AJIEKTPUUECKOM
CHCTEMEL,

Yuer KpuUTepUd  KauecTBa AJIEKTPOAHEPTUHM IMPU  IIPOEKTUPOBAHUHU
AIEKTPUUECKON CUCTEMHI,

DKoNoTrnUecKnuii KpUTEPUl U €ro yUeT Ipu MPOeKTUPOBAHUU AIIEKTPUUECKUX
ceTeil.

BOl'lpOCbl AJIH CAMOKOHTPOJIA 110 TEME 2

S5 101 90 2 1O s

KanwuranbHble BIIOXEHWS JUId 3JIEKTPUUECKOM CETH  KaK BaKHEWIIUA
TeXHUKO-PKOHOMUUECKUH MToKazaTelb €JMHOBPEMEHHBIX 3aTpar.

['omoBbIe BKCIUTyaTallMOHHBIE 3aTpaThl Ha HBIEKTPUUESCKUE CETH Kak
BaXXHEUMNH TEXHUKO-3KOHOMUUECKUN TOKa3aTelb TEKY IUX 3aTpar.
CTOUMOCTB TTOTEPH SNEKTPOIHEPTUN KaK CyMMa IMOCTOAHHBIX U TIEPEMEHHBIX
3aTpar.

[IpuBeneHHbIe 3aTpaThl Kak HKOHOMUUYECKMA KPUTEPUH CpaBHUTENBHOU
s dexTUBHOCTH B 3a7jauax IIPOEKTHUPOBAHUA W Pa3sBUTHUA SIIEKTpHUUECKOM
CeTH.

JInHaMuuecKkne U cTaTUUeCKue NPUBEEHHBIE 3aTPaTHI.

JlnHamMmueckne JUCKOHTUPOBAHHEIE 3aTPaTHI.

WuTerpanbHble TPUBEIEHHBIE 3aTPAThHI.

HanexHOCTE 3MeKTpOoNUTaHns IoTpeduTemneii.

Kpurepun xaudecTBa 3JI€KTPOIHEPTUN.

0 DKOIOTHYECKHUH KpHTepHH IIPH IIPOCKTUPOBAHHH JJICKTPHYCCKUX ceTell.



Tema 3. IIpyUHIMNBLI NPOEKTUPOBAHUA YIEKTPHYECKHX ceTel
ILnan npoBegeHUs NpaAKTUYECKUX 3AHATHH 10 TeMe 3

1. PaspaboTtka GanmaHCcoB MOITHOCTEN MIPH MIPOSKTUPOBAHNMN,
2. Bribop HOMMHAIBHOTO HaNPMOKEHNA 3NeKTPUUIECKUX CeTeill,
3. PaszpaboTka parmoHalIbHON KOHQUTYpAIUN SIEKTPUUIECKUX CeTel.

BOl'lpOCbl AJIH CAMOKOHTPOJIA 110 TEME 3

1. Ypapaenne Oananca akTUBHBIX MOITHOCTEH.

2. Ilens pacuera OajaHca MOITHOCTH.

3. HedunurHad, n30pIToUHAA U cOalaHCUPOBaHHAA SHEPTOCUCTEMA.

4. HomuHanbHOE HAIpPSKEHHE HIEKTPUUECKOW CeTHM W MOCNEJCTBUS €ro

MIOBLINIEHNS, HECTAHJapPTHOE HOMHUHAILHOE HATIPTKEHHE.

5. DKOHOMUYECKH BHITOJHBIN KITaCC HOMWHAILHOTO HANpAKeHUA 1o Gopmyne

Crunma, A. M. 3amecckoro, I'. A. UnnapuoHoBa.

6. IlpuHIUNBI ONTUMATILHOCTH TpU  pa3paboTke KOHKYPEHTOCTIOCOOHBIX
BapUaHTOB KOHQUTYPAITUN CETH.

7. Cxembl pa3BUTHA »IEKTPUUYECKON ceTH: pajualbHasg, MarucTpalbHad,
3aMKHYyTas, cMellaHHad.



Tema 4. Boidop ceueHHid TUHHIT dJ1eKTporiepeaadn
ILnan npoBejeHUs NPAKTHYECKHX 3aHATHIT 10 Teme 4

1. Ilpuanunsl BEIOOpa ceUeHUH IPOBOJOB U Kadenei;
2. BriGop ceuennii mo 3K0HOMHUYECKOMY KPUTEPHUIO;
3. BriGop ceuenmuii mo KpuTEpHUIO KAUECTRA.

BOl'lpOCbl AJIA CAMOKOHTPOJIA 10 TEME 4

1. Tlpunnun »kxoHOoMHYecKol IlenecooOpasHOCTH BapHaHTa »SIeKTpuueckoi
CeTM TpU TPOEKTUPOBAHUU ceUeHui TmpoBojoB U Kkabemelt mmHMH
3IEKTPOIEpEJaun.

2. Buibop ceuenusa mpoBoJioB U kabenei, a Takke MaTepHaNoB, U3 KOTOPOTO
OHM JOMXKHBI OBITH BEITIOTHEHHL.

3. Mapku mpoBoJioB I BO3AYIIHBEIX JUHWAM 3IeKTpolepeaui HalpSKeHUeM
35 kB u BHIIe, a TAaKKE ¢ MEHBITUMHA HOMUHAILHBIMA HAIIPKEHUAMU.

4. OrpaHuueHHUd IO HATPEBY M IO TOTepe HalpMKeHUd Npu BeIDOpe ceueHuit
MpOBOJIOB U kabemeit.

5. Pexxumbl mpu BeIOOpe TpoBOJAOB U kabenel, KoTophble MPUHUMAIOTCA TIO
YCIIOBUIO SKOHOMUUECKOH 3 PerTUBHOCTH.

6. Ycmorue obecrmeueHua moTpebuTeneit simekTposHepruei  Tpebyemoro
KauecTBa IIpu BLIOOpe ceueHnit mporoioB 1 kabenelt MECTHBIX ceTel.

7. IlpyuuHBEI, TO KOTOPBIM TpPW TNPOEKTHPOBAHWM PANOHHBIX  CETEH
OTpaHUYEHHUE 110 TIOTEPE HANIPAKEHUS HE YUUTHLIBAETCA.

8. Kmaccuaeckuif mogxo ] K BEIOOPY CEUSHMI BO3AYINMHBIX M KaOETLHBEIX JTHHUMA
BIEKTPOIEPETaUn 110 SKOHOMUUESCKOMY KPUTEPHUIO.

9. Krnaccuueckrue MeToJbl BHIOOpa ceueHWH MPOBOJHHKA 1O AKOHOMHUUECKOH
IUIOTHOCTH TOKAa U METOJ0M SKOHOMUYECKUX TOKOBBEIX MHTEPBAJIOB CEUSHMIA.



2. COCTAB U ITPABILIA O®OPMJIEHIISI KYPCOBOI1 PABOTBHI

2.1. CocTaB KypcoBoii padoThbI

KypcoBag pabora mo jgucrumimHe «OOoCHOBaHWE MAapIIpyTa JUHUA
aNIeKTpoIiepeay» BHIIOTHAETCA 110 BapuaHTaM 3ajjaHud. Homep BapuaHTa 3ajjaercd
mpenojaBateneM. Homep BapuaHTa /1A BHIOTHEHUT 3aJJaHUA CTYJ€HTAMU 3a0UHON
dbopmEl 00yueHNa oNpefendeTcd o cyMMe ABYX MocneqHux nudp mudpa 3aueTHoH
KHIDKKH. Hanpumep: ecnm mudp 3averHol KHIDKKU 85-23-632, To HOMED BapHaHTa
oymer 5 (3+2). Ucxommble JaHHBIE AIA KypcoBOi paboThI MOTYT 3aJlaBaThCA
WHIUBUAY ANTLHO, a TaKKe OMpeeNaThcd 10 UToraM MpoxXoxaeHnsd npakTuk. CocTan
KypcoBoit paboThl MOXET OBITh M3MEHEH IO COTIIACOBAHUIO ¢ TIPETO [aBaTeNIeM.

CoctaB xypcoBoif paboThl BKIIFOUAET:

- TUTYJILHBIH uceT (dopma mpui. 1);
sajanue (dopma mpuml. 2);

OTTIABIIEHUE,

BBEJICHINE,

OCHOBHaS YacTh (BLITIOTHEHHEBIE 3a/JaHNA ),
3aKITFOUEHNE;

- Gubnuorpaduueckuil CIIUCOK,

- IPUIOKEHNA.

B coaep:kaHuu mpuUBOAATCA BCE paszAenbl (TIaBhl) U MMOJIpasfeinl (maparpads )
KypcoBolt paloTHl, NpoHyMepoBaHHBEIE apabckumu IUdpamMu, W YKa3bIBAIOTCA
CTPAHUIIBI, ¢ KOTOPHIX OHI HAUMHAIOTCA.

Bo BBemeHun o0o3Hauaercda mpobnema, wusbpaHHad I W3YUEHHS,
0OOCHOBHIBAETCA €€ aKTyallbHOCTDh, TTOKa3kIBaeTCd CTEIeHb €€ pa3paboTKu, MecTo U
3HAUEHWE B COOTBETCTBYyION[el oOnmacTu 3HaHWM, JaeTcd aHalli3 MCTOUHWKOB WU
JIATEPATYPHL, OTPEAEIIIIOTCI 0OBEKT, TIPEAMET, eI U 3aJJaUl UCCIIEOBAHUL.

B ocHoBHO#H uactu paboThl, cocTodmell W3 HECKOMBKUX TNaB (pasfeloB),
u3NlaraeTcd MaTepuanl TeMbl, pelIaroTcd 3aJaud, TMOCTABIEHHBIE BO BBEJICHUM.
Cogepxanne paboThl JOMKHO COOTBETCTBOBATH M PAcKpbiBaTb  HA3BAHUE TEMEI
KypPCOBOI paboTHI.

3ariIloueHHe — 53TO CaMOCTOATENbHAd dYacTb KypcoBoit pabotel. B Hem
MOABOJATCA  UTOTH TeopeThdeckoil U mpakTuueckod paspaboTKu  TeMHI,
nmpeanaratorca obolIeHnsa W BRIBOABI MO HccleayeMoil Teme, QopMyIupyroTca
PEKOMEHJAIIMU W TPEJIOKEeHNA, MOTYT HaMeuaTbed 3aflaum g JanbHeliero
yooyOmeHnda TeMmbl B BHIMYCKHOM kBanmudukarmoHHoM pabote. He cmexpyer
OTPAaHUUMBATh 3aKITOUEHNIE TIEPECKa30M CoiepiKaHud paboTHL.

bubauorpaduuecknii  cnMcoKk — TOMEIaeTcd  IOCHE  3aKIFOUEHUA.
BxmoueHHBIE B CMIHCOK UCTOUHUKU JOMKHBI MMETH OTpaKeHUEe B TekcTe padoThl B
KBaJpaTHEIX ckobkax, Hampumep, [4]. COucok HMCTOUYHUKOB CBUAETENHCTBYET O
CTENEeHN W3YUeHHOCTH IMpobrembl, ¢GopMupoBaHHd y OOYUaION[MXCSI HaBBIKOB
CaMOCTOATENLHOU paboTH 1 JOMKEH coMiepkaTh He MeHee 5 HAaMMEHOBaHUH.

B npunoxeHud BKITIOUAIOT CIIPABOUHBIE MaTepHaibl, TaOIMUITEl, CXEMHI,
HOPMATUBHBIE JIOKYMEHTEI, U JIp., UTO HE OTPAXEHO B OCHOBHOM YacTu paboTHI.



2.2. O¢dopmiteHHe KYPCOBOii padoThI

Pabora BRIMONHAETCA Ha KOMIIBIOTEpE, Ha JucTax dopmara Ad, opueHTAIUA
KHWXHAA, oI BepxHee 20 My, neBoe 30 MM, mipaBoe 10 Mu, HUXHEE 20 MM.

Jlnmd HanmucaHWS OCHOBHOTO TeKcTa, mojnucedt pucyHkoB u  Tabmnwmil,
HaUMEHOBaHUU ToJpasfielloB cleAyeT Hcnoib3oBaTh mpudrt Times new Roman,
pasmep 14 nr, Coxepxannue TaONMUUHLIX GopM U PUCYHKOB, HYMEpalUIO CTpPaHMUI]
cneayer odopmiugars mpudrom 12 nT. BhipaBHUBaHME TeKcTa — IO IIHPHUHE.
AbGzarmbrit otetym 1,25 cm.

Hanmenopanue pazfpenoB mummercs mpudgToM Nel6, mpommcHBIMH OyKBaMU.
Touku nocne HoOMepa paszfena U IoJApa3JIeloB He CTaBIATCA.

MexcTpouHbIli MHTEpBal JJI1 OCHOBHOIO TEKCTa W CIIHACKAa JHUTEpPaTypHl
coctasnget 1,5. Jlna comepxannd, TabmuIl 1 pucyHKOB — 1. Mex Ty HauMeHOBaHUEM
pasziea W TOJApa3JieNla OCTAaBISIETCd WHTEPBAl B OJHY CTPOKY. A MEXTY
HaNMEHOBAHUEM IIOJpas/iena U TEKCTOM — JBE CTPOKH.

Ha tutymbHOM nHcTe cnegyeT yKazaTb Ha3BaHWE MWHHUCTEPCTBA, BY3a,
dakympTeTa, Kadeaphl; Ha3zBaHUE KYPCOBOM paboTHL 1 HOMEP BapuaHTa WWIH TEMY,
baMunTiro, UM M OTUECTBO CTYJEHTA, Mudpa 3aueTHON KHIKKM, YUSHYIO CTEleHb,
JOMKHOCTD, (QaMWINIO U HWHUIMANL TIpenojaBatend. [lpumep 3amonHeHUA
TUTYJILHOTO JIUCTA MIPUBEJEH B punoxenun [11.

Tabnuitam U pUCyHKaM TIpeANIecTBYET CCHIJIKAa Ha HUX B TekcTe, Hampumep,
puc.1.1, tadmn. 1,2. IToanucet pucyHka cTaBUTCA Ioj pucyHkom. Hampumep: «Puc.1.1
I'padux 3aBUCUMOCTH 3aTpar oT obObema mpodax». g mognucu TaOIULBI MUY T
cmoBo «Tabnura 1.1», BEIpaBHMBaHNE II0 MpaBoMy kparo. Ha cremyromieit cTpoke
MUANTYT Ha3BaHUE TaOIUITHL, Uepes CTPOKY CIeAyeT MOMECTUTh TabIuITy.

Dopmy Tkl crenyeT ohopMIATh B peaakTope GopMyll, pazMelarh mocepeauHe
CTPOKH, HYMEPOBaThH B CcKOOKaxX C pPAcHoJIOXEHHEeM IO TMpaBoMy Kparo, OTAENAThH
dbopMyITy OT TeKcTa HaJlo OJHOM MycToH cTpokoit o 1 nmocne GopMyJIhl, HalpuMep:

m
5=3 Bj.xBf
=t ; 2.1)

Ecnu oGo3HaueHnd, mpuBeicHHBIE B GOpMYIIe, BCTpeUalnch M0 TEKCTY paHee,
TO mocsie GopMYIIBI CTaBUTCA ToUka. B mpoTHBHOM ciyyae noclie GopMyIbl CTaBUTCA
3amarTad, a uepes MHTepBal mocie GopMyIbl MpUBoAATcd 0003HaUeHNA MOCHe CIIoBa
«TJie», HATIUCAHHOTO CO CTPOUHON OYKBHI.



3. METOJMTUYECKIUE YKA3AHUS ITO BBITIOJTHEHHIO KYPCOBOI
PABOTHI

3.1. 3anaHue Ha NpoeKTHPOBaHHE

PazpaboTka mapiuipyTa NHHUR 3IeKTpolepenaun MpejcTaBinger cobol I1enb
MPOEKTUPOBAHUA PA3BUTUA sIekTpuieckoll B pesynbrare BhiOopa Haubolee
palMoOHaTLHOTO BapruaHTa AIeKTpocHadxkeHUI moTpedbuTtenel! BHOBL coOpyKaeMbIX U
CYI[ECTBYIONUX MOJICTAaHIMH ¢ cobmoenneM TpeOoBaHUi HaJeKHOCTH U KauecTBa
anekTposHepruy, corimacHo ['OCT 32144-2013.

OCHOBHBIMH 3TallaMH [IPOEKTUPOBAHNA ABIAIOTCS CIEAYFOMHE!

- BBIOOD KITacca HOMUHAILHOTO HANPAKEHWUSA CETH,
aHanmu3 OanaHcoB MOIMHOCTEH A4 paffoHa pazBUTHA ANIEKTpUUECcKO ceTu;
paszpadoTka U aHATW3 BapUAHTOB PA3BUTHA 3IEKTPUUIECKOit ceTH,

BEIOOp cevueHnt MUHUHN sHeKTpoIepeaayn, -
BHIOOp CXeM paclpeelUTeNbHbIX YCTPOHCTB  BHICIIETO HAMPOKEHUI
MOACTAHIIMN I paccMaTPUBAaEMBIX BAPHUAHTOB Pa3BUTHA AJIEKTPUUECKOH CeTH,

- TEXHUKO-3KOHOMMYECKOE CpaBHEHUE BapUaHTOB Pa3BUTHA CETH,

- pacyeTHl U aHAaIW3 YCTAHOBUBIIUXCA PEKUMOB 3IIEKTPUUECKUX CeTell;

- BEIOODP CPEACTB PErYyIUPOBAHNA HATIPKEHUM B aNeKTpudeckoll ceTu.

[Ipumep kapTEI-CXeMa paiioHa pazBUTHA CETH II0Ka3aHa Ha puc. 1.

2ATAUTH-200000/220/110

230 xB

10/0.85
40/0 85 T

®

1y
/ JAC-240
’.- ;" 30xm 3 TJILI-80000/110
f g .
12008 A~ @-OD@IB&LM-;}Z
40/0.9

Puc. 1. Kapra-cxema palioHa ITpOEKTUPOBAHUA

B yamax ceru ykazaHbl aKTUBHBIE MOITHOCTM HArpy30K U Ko3(pUIMEeHTH
MomHocTell. Ha cxeme mokazaHa CyI[ECTBYIOIAd Ha Hayaslo MPOEKTHUPOBaHUA CETh.
HcTouHukaMu 3IEKTPO’HEPTUN B paccMaTpUBAEMOM MpUMEpE ceTH aBiiaoTea TOL]
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Ha Trase ¢ Tpema OmokamMu TeHepaTop-TpaHcdopmatop (reHepatop TBD-63-2V3,
tparchopmatop  THII-80000/110) ¢  TemmoduKaIrMOHHBEIME — TYpOWMHAMHU  C
MIPOTUBOJABIEHUEM U IIMHBI CPEIHEr0 HANPMKEHUd JBYX aBTOTpaHCPOpPMATOPOB
cBa3u ¢ ceThio 220 kB tuma ATHITTH 200000/220/110- 94 5.

JlomomHUTENbHbBIE JaHHBIE )14 TPOEKTUPOBaHNA (TIpUMep ):

1. Paiion mpoekTupoBanug cetu Ypaim, Kuax = 0,8—1);

2. DKOHOMHWUYECKHE XapaKTepPUCTHUKHU, UCTIONb3Y eMbIe IIPU IIPOEKTUPOBAHUH: -

- ko3 UIMEHT TIPUBEJEHUA KaNUTAbHLIX BIOKEHUH K COBpeMEHHBIM IeHaM
(k =70),

- yAeNnbHas CTOUMOCTD [TOTEPh NEKTPosHepTunl B ceTu (o= 2 py6./kBT -u.);

3. Coctas notpedureneii mo nagexaoctu: I, I kareropuii— 60%; [11— 40%;

4. Yucno yacoB MaKCUMAIbLHON MOITHOCTH Harpy30K palfoHa (Tmax = 4500 u.);

5. HomunanbHbIe Hanpsxennd notpeduteneit (10 xB);

6. Koadbdurimenr HepaBHOMEPHOCTH Tpaduka HATPYIKH SHEPTOCHUCTEMBI (O =
0,6);

7. Tpebyempie HanpaxeHnsa Ha muHax 10 kB moacTanmmit ¥ ykazaHsl B Tadm. 1

Tabmnuia 1
Tpebyembie Hanpkennd Ha muHax 10 kB moctanimii
No y3ma 2 3 5 6 7
Tpedyemoe U, kKB 10,5 10,2 10,5 10,2 10,0

8. JluamasoHsl AOMYCTUMBIX OTKIIOHEHUH HATIpAKEHUH OT TpelyeMBIX, COrIacHO
VCIIOBUAM  JIOTOBOPOB  AHEProcHaOXAromuxX MOpeAnpuatuit u  notpedurtenei,
cocTaBIArOT +£5% B HOpManbHBIX U +10% B moceaBapuHBIX pPeXAMaX

3.2. PazpadoTka BapHAHTOB KOH(pUTYPALIUH CETH

Jlna paiioHa ceTu, IpUBEJEHHOTO Ha puc. 1, pazpaboTaHo UeTHIpe BapHaHTa
CETH B COOTBETCTBUHU C pHUC. 2-3.

Paiion paszButug ceTu gBIAeTcd W3OBITOUHBIM IO aKTHBHOW MOIIHOCTH B
MaKCUMallbHOM ¥ MHUHUMAJLHOM pEXUMax, CcleJoBaTelbHo, Ipu paspaboTke
BapMaHTOB KOHUTYpAllUM CETU HeoOXOAMMO YYeCcTh, UTO pallMOHAILHO
IIpeyCMAaTpPUBaTh MUTAHUE BCEX Y3JI0B CETH, BKIIIOUAd CYM[ECTBYIOIME HAa MOMEHT
npoekTupoBanud, or T3l Kpome Toro, crenyer mpeaycMaTpUBaTh PalliOHAIbHBINA
MyTh Tepeaaun W3OBITOUHON MONHOCTU B OasUCHBIN y3el, uTo ocoOeHHO BaXXHO B
peXUME MUHUMAIIBLHBIX HaIPy30K
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/0,85
40/0.85 -

" 40Km

’ 5

”’ JUNM/

, ,g(hm
12/0,8 #p°U0KM 1208 47

¢ 15km
@ 20KMm 20KM o

00,9 40109 15/0,85

30/0.85 30/0,85
Puc. 2. BapuanT | pazputusa cetu Puc. 3. BapuaHT 2 pa3BuUTHA cETH

400,85

Fy 400,85

'
12/0.8 2300

20rm

\@ 4009
30/0.85 15/0,85 30/0.85
Puc. 4. BapuaHT 3 pa3BATHA CETH Puc. 5. BapuanTt 4 pa3zBuTHia ceTH

Bapuant 1. [Ipu pazpaborke BapuaHTa 1 cXeMbI pa3BUTHA CETU UCTIONH30BAHE
MpaKTUUeckKue MPUHIUNLL (HOPMUPOBAHUA paIlMOHAILHON KOHQUTYpallud CETH.
[Tutanmne Ommxatimux k TOL] ya3moB Harpysok 3, 5 1 6, a Takke BhIJjaua W30LITOUHON
MoIHOCTH T3l] B COCEOHIOD CHUCTEMY BBINIOJIHAETCA MO KpaTUAWIIEMY ITYTH.
Bmmxalimuit k OajaHCHpYIOMIEMY y3e€l 2 Iojy4yaeT IHUTaHHE IO CYIecTBYIONmEH
JIVHUH, TIPUA HTOM IIPOUCXOJUT SKOHOMHUUECKH BBITOJHAS 3arpy3ka CyIIecTBYIOIEH
ceTu. BzaumHoe pe3epBUpOBaHUE UCTOUHUKOB ITUTAHUA BBHIIOIHACTCA 110 TUHUN 1—4.
Cxema ceTH BapuaHTa | pa3oMKHYTas pa’BETBIEHHAs, ITOATOMY Ha BCEX YUacTKaX
cetu A oldecmeueHMs  HAJEXHOTO  3lekTpocHaOxeHua  norpedurencit
IIpEIyCMAaTPUBAETCA COOPYIKEHHUE HE MEHEee JBYX IapajlUleNIbHBIX OJHO IEMHBIX
JIMHUH OJMHAKOBOTO CEUEHMS, UTO IIPUBOJMUT, ¢ OJHON CTOPOHEL, K CYI[ECTBEHHOMY
YBEIWUEHUIO KallUTallbHBIX BIOXKEHUH, C APYTOM — K CHIIKEHUIO MIOTEPb MOIHOCTH.
B BapuanTe 1 pa3BuTHA C€TH PEKOHCTPYKIMS CYI[ECTBYIOIIEH IOJCTaHIMA B y3IIe 2
He Tpedyercs.
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Bapuant 2. Cxema BapuaHTa 2 pa3BUTHUA CETH BBIIIOJTHAETCA B BUJE KOIbIA,
UTO TMO3BOJIAET CHU3UTH KAaMUTAJbHEIE BIOKEHNUA 10 CPaBHEHUIO ¢ BapuaHTOM | mpu
oDecIeueHNH HAJEXHOTO 3JIeKTpocHaO¥eHnsa Bcex norpedureneit. [Ipu paspaboTke
KOHQUTYpallu CXe€MBI BapMaHTa 2 WCIONL30BaH MPaKTUUYSCKUH  TMPUHITUT
dbopMHUpOBaHN palMoOHATLHON KOHQUTYPAIMM CeTH — SKOHOMMA KalWUTaJbHBIX
BIIOXKEHUII B ceTb. HegocTaTkoM BapuaHTa 2  4BAdeTcd HeoOXOAMMOCTH
PEKOHCTPYKIIMM CYIIeCTBYIONME TmojcTaHimu y3na 2. Kpome Toro, mnorepu
MOITTHOCTH B CE€THU CKopee Bcero OyayT OoJbIle, YeM B CETH BapHaHTa 1, UTO
oOyCITOBIEHO VBeNMWUEHWEM IYTH Mepefadrd W30LITKA MONHOCTH B COCEHIONO
CHCTEMY TI0 CPAaBHEHMIO C BApPUAHTOM 1.

Bapuanr 3. Cxema BapmaHTa 3 pasBuUTud ceTd QOpMHUpPYETcSd Ha OCHOBE
BapMAHTOB Pa3BUTHUA CETH 1 M 2 U COAEPKUT PA30OMKHYTYIO CXeMY MHUTAHUS Y3JI0B 5
1 6 W KOJNBLEBYIO JJI NMUTAaHUA y37I0B 2 W 3. JIOCTOMHCTBOM BapHWaHTa fABIAETCA
nepefada 30OBITOUHOW MOIMHOCTH B COCEIHIOKD CHCTEMY IO KpaTuaiinemy ITyTH.
Henoctarkammu BapuaHTa 3 ABIAOTCA NOTPEeOHOCTH TIO VCIIOBUIO HAJAEKHOCTH
COOPYKEHU ABYX NUHUHM Ha yuacTke 4—6 /g muTaHud HeOOMbIIoTo NoTpeduTend B
y351e 6 1 HeoOXOAUMOCTD PEKOHCTPY KUK CYIlecTBYIOMEH MoICTaHITuN B y3Je 2.

Bapuant 4. Bapuant 4 pasBuTHA cETH UMEET KOJBIIEBYIO KOHDHUTYpaIHO U
IIpU €ro peanu3alliil JOCTUTAeTcs CHIDKEHHE KAaIllMTalbHBIX BIIOKEHWHU B CETh IO
cpaBHeHMIO ¢ BapuaHroM 3. HegocraTkom BapumaHTa 4, Tak K€ Kak MU JBYX
MpeAbAYINUX,  ABNAeTcd  HeoOXOJUMOCTb  PEeKOHCTPYKIIMHM  cyIecTByromei
MOACTAHIINN y3TIa 2

3.3. TexHHKO-3KOHOMHYECKOE CpaBHCHHEC BAPDHAHTOB pa3BHTHH CECTH

BapuanTel, mnoanexalue TEXHUKO-3KOHOMWYECKOMY CpPAaBHEHHUIO, JOJDKHEL
OBITh TEXHUUECKU U 3KOHOMUYECKHU COTIOCTABHMEI, T. €. o0ecleunBaTh OJUHAKOBYO
mepeaBaeMyr0 MOITHOCTh W KAaUECTBO 3AEKTPOIHEPTUM BO BCeX pekmMax padoTHI
cetu. [Ipm paccMOTpeHWH BapUaHTOB Pa3zBUTHA 3JeKkTpuueckol cetu 110 xB moxHO
CUWTaTh, UTO CTPOUTENLCTBO BHIMIOJIHAETCA B OJMH ATall, KallUTAIbHBIE BIIOKEHUA
BKJIa/ILIBAIOTCS €IUHOBPEMEHHO, a €XEeroJHble W3JepPXKKHU HEM3MEHHBHI B TEUEHHUE
BCErO paccMaTpUBAEMOTO IepHOJA 3KCIUTyaTalluud ceTH. [Ipu TakoM JONYIIeHHUN B
KaueCTBE AKOHOMMUECKOTO KPUTEPHUSA MCIONb3YVIOTCS CTAaTUUECKHE IPHUBECHHEIE
3aTpaTHl.

ObocHoBaHMe BUjia QyHKIMOHATIA CTATUUECKUX MPUBEISHHBIX 3aTpaT OIUCAHO
B pazfernie 3 [1]. Hmxke nmokazano ¢opMupoBaHUE CTATUUECKUX MPUBEACHHBIX 3aTpaT
3 NPUMEHUTENBHO K pacCMaTPUBAEMOMY IIPUMEPY MIPOEKTUPOBAHUAL
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3 =E, Ky 4+ Hpon + V. 3.1)

rne E, - xosdpdunment cpapHUTETLHOW 3¢PPeKTUBHOCTH KalHUTabHBIX
BroxeHur, E,=0,2;
Ky - enuHOBpeMeHHbIE KalWTalbHBIE BIIOXKEHUI B COOPYXKEHHUE CETH,
oTpeiendemMbie o GopMyIie

Ky = K, + K, (3.2)

rae K, u K, - xanmuTaabHBIE BIIOXKEHHS COOTBETCTBEHHO B quHUM K, u
noAcTanmn K, ;
W, - exeroiHEIe SKCILTy aTAllHOHHBIE PACXOJEL, ONIPEAENIeMEIE IO hopMyIe

U =W, + W, + Hpy, (3.3)

rae U, - rooBeie M3AEPKKN Ha aMOPTHU3AIMIO U 0OCTYKUBaHNAE TUHUI,
W, — To ke, moJcTaHINMN,
Upy - u3JEpXKKUM Ha BO3MEIEHHUE IMOTEPh AIEKTPOIHEPTUU B
BIEKTPUUECKUX CETAX;,
Y - MaTemMaTHUeCcKOE OXUaHNe yiepOa oT HapyIIeHNA SIeKTPocHaAOKEHNA.

Yuer vymepba oT HapymieHuil srnekTpocHaOkeHWA  BHINIONTHAETCA LA
moJicTaHIui, T/ie Bce notpedurtenu Tombko III xateropum mo HaAeKHOCTH, a TaKue
MIOJCTAHIIMHA B pacCMATPUBAEMOM IIPUMEPE OTCYTCTBYIOT. B CBA3M ¢ TeM, UTO BO BCeX
y31ax ceTm wumetorca mnorpedurenmn I m Il kxareropuit 1Mo HAASKHOCTH W
MIpeay CMOTPEHO MHUTAHUE BcexX moTpedureneit oT JBYX HE3aBUCUMBIX HCTOUHHMKOB,
yiepO oT HapyIIeHnH snekTpocHaOKeHNA OTIPeIeNaTh He ceayerT, Tak kak ¥ = 0.

OmnpeneneHrne  KalWTalbHBIX ~ BIOXEHUM  Opoms3BoAuTcad  OOBIUHO  TIO
YKPYITHEHHBIM CTOMMOCTHBIM IOKa3aTeNaAM g Bcero o0opyoBaHUA MOACTaHIMN 1
JIGIL

KanuramsHble BNOXEHUA B IMHUU 3NIEKTPOIIEPEaul BEIUNUCIIAIOTC JI1d KAk I0H
TIMHUHU TI0 GopMyIie

K,=c

_— (3.4)

TA€ Cy; - YAENbHAas CTOMMOCTH COOPYKEHHS SIIEKTPHYECKHMX CeTeH, KoTopas
OTIpeIeaeTCca TI0 YKPYITHEHHBIM HOpMaTHBaM IieHb! cTponuTtenbeTBa (HIIC, COopHuk
Ne 12 Hapyxnbie snexkrpudeckue cetu, HIIC 81-02-12-2023), Toic. py0./KM;

[ - ITHA SIeKTPUUECKUX CeTel, KM,

n; —monpaBouHble ko3xbduimentsl k mokazatenam HI[C B cooTBeTcTBUM CO |,
cbopuukom HIIC 81-02-12-2023.
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Kamiranbuble BIOXKEHHSA B MMOACTAHIHKU OIPpCOCIDIFOTCA C YHCTOM Hanbonee
HdOPOTOCTOAICTO O60pYﬂOBaHHH - BBICOKOBOJIBTHBIX BBIKJ'II-OT-IaTeJ'Ieﬁ, IIpH 2TOM IIPH
CpaBHCHHHM BapHAaHTOB Pa3BHTHA CCTH YHUMHTBIBAIOTCA TOJIBKO OTIIHYKMA B YHCIIC
AOITIOITHUTCIIEHBIX BHIKITIOUATENel 1o BapHaHTaM. KammranbHble BIOXKEHHSI B
IIOACTAHIIMHK BEIYHCIIAROTCAHA 110 COOTHOIMEHHUED

Kn = KBbIKJ'I = Cormn ~ Mpruons (3-5)

TAE Cpppr - PACUETHAA CTOUMOCTD SUEHKM BHIKITFOUATENA, KOTOpad ONpeaeaeTcd
o @EPm 08-01-027-07 B mrerax 01.01.2000 r. m uHAeKCcaM Mepecyera B TEKYIUU
YPOBEHb 11€H;
Nppne - GUCTO AUeeK BHIKIFOUATENEH B COOTBETCTBUM ¢ Tabm. 2.

Tabmnuita 2
OmpeeneHre yncia A9e€K BEICOKOBOJIbTHBIX BHIKIIFOUATEIIEH
BapuaHT cetn | 2 3 4
Yncno gueek BeiKimrovaTeneh 110 kB 22 34 30 30
YHcno gueeK BBIKITFOYATEIIeH T YUeTa ITPH 0 12 8 8
SKOHOMHYECKOM COIMTOCTABIIEHHH BAPHAHTOB CETH
KamutambHBIE BIOKEHNUS B TIOJCTAHIIMYN CETH TIPUBEACHEI B Ta0m. 3.
Tabmnuia 3
KanmrambHbIE BIOXKEHUA B ITIOACTAHIUA
BapuaHnt 1 2 3 4
YHCIO YUTEHHBIX BBIKIFOYATEINEH 0 12 8 8
CronmocTh guehku BeIKmrouarend 110 kB, teic. pyo., B 2100
TeKYINEM YPOBHE IIeH
KaruranpHble BIOKEHHA B ITOACTAHIMH, MITH PYO. 0 | 25,2 | 16,8 | 16,8

E}KGI‘OEHBIG H3JCPKKH Ha aMOPTH3AIHIO H O6CJ'[y}KHBaHH6 nuHui Mo n
HOﬂCTaHHHﬁ I/IH 3aBHCAT OT COOTBCTCTEYIOIMIHX KAallMTaJIbHBEIX BIIOKEHUH

U,=a,- K, (3.6)
U, =a, K. G.7)
rae CZ_H H CZH - COOTBCTCTBCHHO KOB(p(pHHHGHTBI OTUHMCIIEHWH Ha AMOPTH3alUIO U

obciyxuBaHue Ijd MUHUM W moxactaHimmii 110 kB, koTophie ompeaengiorcd IO
HOpMaM aMopTHU3aluy, Hanmpumep, &, = 0,028, a ¢, = 0,09.
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W3nepxku Ha BO3MEIIEHHE MOTEPh 3ISKTPOIHEPTUN B CETH OMPEAEIIIIOTCA TI0
dbopmyne

Waw = Bo - (APpax - T+ APyoers - T), (3.8)
e flp - V/JAeTbHad CTOWMOCTL TIOTE€Ph 3IEKTPOSHEPTHU B ceTH, f5 = 2
py0./kBr 1 = 2-10-3 M py6./MBT u;
AP0 - CYMMapHBIE TIEpEMEHHBIE TIOTePH MOIIHOCTH B PEXUME
MaKCUMaJbHBIX HATPY30K,

AP ers CYMMapHBIE YCIOBHO MOCTOSHHBIE IOTEPU B CETH, COCTOAIINE
13 MOTEPh Ha KOPOHY M OT TOKOB YTEUKHU IO M30JATOPaM BO3AYIIHBIX JTUHUA U 13
MOTEPH XONOCTOTO X0/1a TPaHC POPMATOPOB;

T - umcno gacoB paboTwl cetu B roAy, T = 8760 u;

T - UHCIIO YacOoB MAaKCHUMAJbHBIX IIOTEPhL B TOAY, OIPEAEIIeMOe B
3aBUCHMOCTH OT TOJOBOTO UYHCJIA YacOB MaKCUMalIbHOM wmoImHocTH. COrNIacHO
3aJITaHmIO Thpq,,=4500 4., a T = 2886 4.

B paccmarpuBaemMoMm NOpuUMeEpe HE VYUMTHIBAIOTCA CyMMAapHBIE YCIIOBHO
MTOCTOIHHBIE TTOTePH AP yors, MOCKOIBKY MOTEPH B IMyHTaX JNuHUH B cetu 110 kB
HE3HAUUTENbHBL, a TpaHchopMaTOphl BO BCeX BapUaHTaX OJUHAKOBHIL.

B Tabn. 4 mpuBeneHBl pacueThl TOAOBHIX H3JEPKEK Ha MOKPHITHE MOTEPhb
ANIEKTPOIHEPTUH B CETH 110 BapHaHTaM.

Tabnuita 4
["otoBBIE M3IEPIKKH HA TIOTEPH BIEKTPOIHEPTUHN B CETH
Bapnant AP, 0, MBT AW, MBT1-4. Wy, MITH PYO.
1 3,85 11111,10 2222
2 4,49 12958,14 25,92
3 3,98 11486,28 22,97
4 3,99 11515,14 23,03

Pacuerhl xanuTalbHBIX BIIOKEHWH B JIMHUH 3IIEKTPOIEpe]aun 1o BapHaHTaM 1—
4 moxazaHbl B Tabm. 5.

YlenbHBle KalWTaJlbHbIE BIOXKEHWA B JIMHUU 3JIEKTPOIepe adl HalJeHbl JJId
pationa VYpama (Il pafioH 1o rojonedy) IpH HCIONB30BAHUHM KeNle300eTOHHBIX
OJHOIIEMIHBIX OTOpP B TeKyIMUX leHaxX. [Ipu onpepeneHnn KalUTalbHBIX BIOKEHUN B
JIMHUU  CJIeqyeT Y4YecTb, UYTO BO BCEX BapWaHTax JMHUA |-2 gBIAeTcd
CYI[ECTRYION[EH, MOCTpoeHa paHee M HE BO3HUKIA HEOOXOAMMOCTH €€ YCWIeHH,
[IOATOMY KaIlUTAJIOBIOKEHHA B €€ COOPYXKEHHE He VUMUThIBaroTcA. Kpome Toro, He
VUWUTHIBAIOTCA TOJOBLIE M3IEPHKM HA aMOPTHU3AIlMIO U oOCIy:XuBaHWE NUHAU 1-2
BBUJY X OJMHAKOBOIO 3HAUEHUA BO BCEX BapHaHTaX Pa3BUTHS CETH.
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BapuaHTHl pa3BUTHA CeTH, KOTOPHIE CPABHUBAIOT IO TIPUBEJCHHLIM 3aTpaTaM,
CUMTAIOTCA SKOHOMUYECKH PaBHOIIEHHBIMU, €CJTH Pa3HUIA B MIPUBEEHHBIX 3aTpaTax
coctaBmger He Oomnee 5%. Hanbomnee palfmoHabHEIT BapyaHT CXEM Pa3BUTHA CeTH U3
PAaBHOSKOHOMUYHBIX BEIOUPAETCA C YUETOM:

-BO3MOXKHOCTEH oOecTIeueHn I KauecTBa SIIeKTPOSHEPTHN,

-TIEPCTIEKTUBLL  pa3BUTHA ceTu (Hampumep, ¢ Oojee BBICOKUM KJIACCOM
HOMUHAJILHOTO HATIPDKEHN ),

-OTCYTCTBUA UITH HEOOXOIUMOCTH PEKOHCTPYKITUH TIOCTAHITHIH,

-3KOHOMWYHOCTH PaboTH CETH TI0 UCTEUEHWH BLIOPAHHOTO CPOKa OKYITAEMOCTH
ceTH (¢ MeHBIUMU TTOTEPAMHU HIIEKTPOIHEPTHHN ),

-0oJee BEICOKOM HATIEKHOCTH AIISKTPOCHAOKESHN S,

-OTIEpaTUBHOM THOKOCTH CXEMBI (IPHUCTIOCOOMIIEeMOCTH K HEOOXOAUMBIM
pexuMaM paboThl CETH, POCTY HATPY30K M MOABIICHUIO HOBBEIX MMYHKTOB MOTpeOIeHnd
BIIEKTPOIHEPTUN),

- YAYUIIEHUA YCIIOBUM SKCTUTYATAIINN W 3KOJIOTHUECKIX XapaKTEPUCTUK CETH,

-pacxofa IBETHOTO MeTajlla Ha TPOBOJa BO3AYIIHBEIX JTUHUN W HEoOX0UMOTO
KOITUUECTBa 3IIEKTPooOOpY JOBAHNA.

Tabmnura 5
KanuranbHbIE BITOXKEHNS B IMHUH SJICKTPOIIepe adn

Ne pap. JIOI | Lxm | Yueno | Ceuernmie | Kym, (19901.) | Kn, (1990T1) | k | Kn, pmn
TLeTen TBIC. PyO./KM THIC. PYyO. pyo.

1 4-5 30 2 AC-120 | 114 684 70 | 4788
4-3 20 2 AC-120 | 114 456 31,92
4-6 15 2 AC-120 114 342 2394
4-1 30 3 AC-185 129 1161 81,27

Hroro no papuanty 1 KJI = 185,01 s pyo.

2 1-5 40 1 AC-150 | 11,7 468 70 132,76
4-5 30 2 AC-240 | 14,0 840 58.80
4-3 20 2 AC-240 | 14,0 560 39,20
3-2 20 2 AC-185 129 516 36,12
4-6 15 2 AC-120 | 114 342 2394

Hroro no papuanty 2 KJI = 190,82 s pyo.

3 4-3 20 2 AC-150 | 11,7 468 70 132,76
2-3 20 1 AC-150 | 11,7 234 16,38
4-1 30 2 AC-185 129 774 54,18
4-5 30 2 AC-120 | 114 684 47,88
4-6 15 2 AC-120 | 114 342 2394

Hroro 1o apuanty 3 KJI = 175,14 v pyo.

4 4-3 20 2 AC-150 | 11,7 468 70 132,76
2-3 20 1 AC-150 | 11,7 234 16,38
4-1 30 2 AC-185 129 774 54,18
4-6 15 1 AC-185 129 193,5 13,55
54 30 1 AC-185 129 387 27,09
5-6 30 | AC-120 | 114 342 2394

Hroro mo papuanty 4 KJI = 167,19 s pyo.
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TexXHUKO-?KOHOMHUYECKOe CpaBHEHHWE BapHaHTOB Pa3BUTHUS pacIpeJeIuTeIbHON
ceTH MpUBeeHO B Tadml. 6.

Tabmnuita 6
TexXHUKO-5KOHOMUUECKOE CPAaBHEHNUE BapUAHTOB PACIIPEISIUTENLHON CETH
Ne BapmanTa | Ko, mnd | Ko, mig | UAW, wma | 3
pyo. py©O. py©O. MITH pyO. OTH. &]1.
1 185,01 0 22.22 64,40 1,000
2 190,82 2520 25,92 76,84 1,193
3 175,14 16,80 22,97 67,84 1,053
4 167,19 16,80 23,03 66,09 1,026

13




JAK/IMOYEHUE

AHanmns pesynbTaTOB TEXHUKO-’KOHOMUYECKOTO COIIOCTABICHUA BapHUaHTOB
MapHmIpyTa JUHUN 53AEKTpoIepesaud MoKashlBaeT, UTO BapuaHTHL 1 U 4 paBHO
AKOHOMHUYHBI, TaK KaK CTaTMUECKHUE TIPUBEICHHBIE 3aTpaThl B 5TU BapHUaAHTHI
OTIIMYAIOTCA MeHee, ueM Ha 5%.

B »tmx vyenoBmgax BeIOOp Hambonee  pallMOHAIBLHOTO  BapWaHTa U3
PaBHO’KOHOMUWYHBIX BHITIOIHAETCA IO JPYTUM KpUTepUaAM. B paccMaTpuBaeMoMm
IpUMEpe TPEANOUTEHNE OTJaHO BapWaHTyY | pa3sBUTHUA CETU, TMOCKOJBLKY B HEM HE
Tpedyercsa peKOHCTPYKIHNA CYIeCTRYIONEH MoAcTaHINN 2, KOTOpasd BHITIONHIETCA BO
BCEX OCTAJbHBIX BapHaHTaxX pa3BUTUA ceTu. Kpome Toro, B BapuanTe | HaUMEHBINNE
MIOTEPU BIEKTPOSHEPTUH B CETHU, a 5TO 3HAUUT, YTO IIOCIE€ OKOHUAHUA CpPOKa
OKYIIaeMOCTH CeTH BapuaHT 1 Oyaer paboTaThb ¢ JIYUIMIUMHU 5KOHOMUYECKUMU
MoKas3aTedaMy, YeEM BapuaHT 4.

[IpenpapurenbHad MpoBepka KauecTBa 3JIEKTPOIHEPTUH, KOTOpasd BHIMIOTHATIACE
mpyu  BuIOope ceueHWM JMHUE, [oKazala, YTO JIOHONHUTENBHBIX  CPEJCTB
peryIupoBaHNd HampskeHud He Tpebyerca. Ecam sro moaTeepautca mpu Oonee
TOUHOM aHaJIN3€ CETH M3 YCIOBUN Hambolee TAKEILIX MOCIIeaBaApUIHBIX PEXUMOB,
TO BapuaHT 1 OyaeT oKOHUATEILHO MPU3HAH HanOoJIee painoHaIbLHEBI M.
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