JlaGopaTopHuasi pabora Ne 1
«@opMHUpoOBaHNEe UCXOTHBIX JAHHBIX K KYPCOBOMY MPOEKTY
«IlpoexTrpoBanme iekTpudeckoi cetu 220/110 kB»»

Lens paboThl: chopMUpOBaTH UCXOAHBIEC TAHHBIE K KyPCOBOMY MPOEKTY
110 CBOEMY BapHaHTy Ha OJaHKe.

Pexomenayemasi qurepartypa: [1-5].

JlaGopaTopHbie padoThl, BHINOJHEHHbIC HE 110 CBOEMY BAPHAHTY, HA
NPOBEPKY He MPUHUMAIOTCSI.

B xon1ie otuéra o 1abopatopHbIM paboTamMm HE0OXOAMMO YKa3aTh, KaKue
y4eOHUKH, yaeOHbIe TTOCOOUS U DJIEKTPOHHBIE PeCypChl OBLITM UCTIOIB30BaHBI
IPU WX BBITIOJIHEHUH.

Eciu oTuéTr He 3a4T€H, TO OH BO3BpAILlAETCs CTYACHTY JJIsl JOPAOOTKH.
[Tpu 5TOM CTYIEHT MOJHKEH BHECTH HMCIIPABIICHUS M OTBETHTH HA 3aMEYaHUs,
C/IETIaHHBIE MPETIO/IaBaTENIEeM.

BapuanT MCXOOHBIX [JaHHBIX ompeaedasiercss mo Tada. 2.1-2.5
METOIMYECKUX YKa3aHWi K KYPCOBOMY NpPOEKTHPOBaHHIO [5] mo
nepBbIM mpém OykBam GamMuIuMu M MHHUOMAJIAM cTyaeHTa. Hampumep,
cryneHt UBanoB Cepreii [lerpoBuy Oyner umers mudp 3aaanus UBACIL.
DTO oO3Ha4yaer, 4YTO W3 MEepBOM  TaOJMIBI HUCXOJHBIX  JAHHBIX
K COOTBETCTBYIOLEMY UHAMBUAYAJIBHOMY 3aJaHUIO CIENYET B3STh BAPUAHT —
W, u3 Bropoii — B, u3 tpetheii — A, u3 uerBéproii — C, uz nsitoit — 1.

Ecnu hamunmst cocTouT U3 0HOM WK ABYX OYKB, TO B KAYECTBE BTOPOI
U TpeTheil OYKBBI ciieqyeT B3aTh OykBy A. Eciu HEeT BTOporo uHuiana, To B
Ka4yecTBE ISITOM OYKBBI CIEIYET B3ATh OYKBY A.

HcxonHble JaHHBIE [JIs1 BBIIIOJIHEHHUS] KypPCOBOI'O MPOEKTA MPHUBEACHBI
BTATH  Tabmumax  (tabm.  2.1-2.5). 3agaHpl KOOpAWHATHI  TOYEK,
COOTBETCTBYIOIIME TOJOKEHUIO MCTOYHUKA TMUTAHUS U TOACTAHIMN B
IPOCTPAHCTBE, MACIITAa0, aKTUBHBIE MOUIHOCTH B PEKHUME MaKCHUMalbHBIX
Harpy3ok, KO3(pQUIMEHTH MOLIHOCTH, AKTHUBHBIE MOLIHOCTH B PEXHME
MUHHUMAaJIbHBIX HArpy30K (B MNPOLEHTAX OT AKTUBHBIX MOIIHOCTEN B PEXKUME
MaKCHUMAaJIbHBIX Harpy30K), BpeMsl HCIOJIb30BaHMSI MAaKCUMAIbHOW Harpy3KH,
HanpspkeHue Ha uctouyHuke. Koapduument Kk moka3plBaeT MNPOLEHTHOE
coaepkanue ekTponpuéMHUKoB | u |l kaTteropuii B cocTaBe KOMIUIEKCHOM

Harpy3ku mnojctaninuy. HoMuHanpHOE HampspkeHUe 3JIeKTponpuéMHUKOB U
=10 xB.



I/ICXOI[HBIG JAaHHBIC OJIA ITOACTAaHIINN 1

Tabmnuma 2.1

BapraTsl AB | BIJl | EBSK3 | MK | JIM | HOII | PCT | V®X | IUIIII | BIBDIOSA
X, cMm 6 6,5 7,0 7,5 8,0 7,5 6,5 7,0 6,0 8,0
YV, cm 15 1,0 0,5 0,0 15 1,0 0,0 1,5 0,0 0,0
Pmax , 40 50 60 70 80 90 100 110 110 110
MBT
Tmax gac 3800| 4000| 3800 | 4000 | 3800 4000 | 4200 4400 4600 4800
COso 0,78/ 0,79 | 080| 0,81 0,82 0,81 | 0,80 | 0,79 0,78 0,80
Kk % 100 100 80 80 100| 100 80 80 100 100

Tabmnuua 2.2
Hcxoauble faHHbIE I8 MOIACTAHIIUA 2
BapuaHTs! AB | BIJ | EBA3 | MIK | JIM | HOO | PCT | Y®X | IUIILL | BIbDIOSA
X, cM 2,5 3.0 35 4.0 45 25 3.0 4.0 45 35
YV, cMm 45 4.0 3,5 3,0 2,5 2,5 3,0 4.0 45 45
Pmax , 14 15 16 17 18 19 20 21 22 23
MBT
T 2400 | 2600 | 2800 | 3000 | 3200 3200 | 3000 | 2800 | 2600 2400
max uac
COso 0,75 0,75 0,79 | 0,77 | 0,75 0,77 | 0,79 | 0,77 0,75 0,77
Kk % 30 40 50 30 40 50 30 40 50 30
Tabonuma 2.3
Hcxoaubie JaHHbIE I8 TOJCTAHIINA 3
BapuanTsl AB | BIJI | EOK3 | WK | JIM | HOII | PCT | V®X | IUIIII | BIBDIOA
X, em 5,0 6,5 5,0 6,0 5,0 6,5 5,0 6,0 6,0 55
YV, em 7,0 7,0 5,0 5,0 6,5 6,5 55 55 5,0 6,5
Ppax,MBr| 29 | 28 | 27 | 26 | 25| 24 | 23 | 22| 21 20
Tmax ,4qac 6200, 6300 | 8000 | 7900 | 7800 7700| 7600 | 7400 7200 7000
Cos¢ 0,84| 0,82 | 0,80 | 0,82 | 0,84| 086 | 084 | 082| 0,80 0,82
Kk % 70 75 60 65 70 75 60 65 70 75
TabOnuma 2.4
HUcxonnpie nanubie 118 noacTadimy 4
|BapI/IaHTI>I | AB | BI]I | EER3 | UMK | JIM | HOII | PCT | YOX |L[qu1Lu| BIbDIOS |
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X, cMm 8,0 10,0 | 10,0 8,0 9,0 9,0 9,0 8,0 10,0 9,5
YV, ecm 45 4.5 25 25 3,5 4.5 25 35 3,5 4.0
Py . MBr | 00 100[ 80| 80 [ 110 11,0[ 90| 90| 80 8,0
Tmax gac 5300f 5000| 4700| 5300| 5000 4700| 5300| 5000 4700 5300
COso o80| o,78 0,76 | 0,80 0,78/ 0,78 0,78 | 0,76 0,80 0,82
Kk % 20 30 40 0 0 0 0 20 30 40
TabOnuma 2.5

[TapameTpbl CUCTEMBI U peKUMa

BapuaHTh! AB | Br | ERX3 | MMK | JIM | HOIl | PCT | VOX | UL | BIb3IOSI
X, cM 00/ 00| 0000 30/ 70| 110 120] 11,0 30
V, cM 00| 30| 70190 10,0 100| 80 | 4,0 0,0 0,0
Upscmax ' KB 246| 242| 238 | 242 246| 240 | 244 | 249 242 238
Upscmin+ KB 227| 235| 229 | 237 231| 233 | 225 | 225 229 229
CosQg 0,90, 0,91/ 091090 | 0,92 093| 090| 0,92 0,9 0,92
Pin: %ot

50| 51| 52 | 50 51| 52 45 50 55 50
Pmax
Macmra6, km/cm 10| 10 15 | 15 15 15 20 20 10 10

MeToauyeckue ykazanus K JadopatopHoii padore Ne 1

B pabore npeanaraercs chopMUpoBaTh HCXOIHbBIE JaHHBIE K KypCOBOMY
MIPOEKTY 10 CBOEMY BapuaHTy Ha OJlaHKe (Mpuil. 3 METOIMYECKUX yKa3aHUH K
KypCOBOMY MPOSKTUPOBAHHIO [S]).

Bo-nepBbIx, Tpm pa3pabOTKe BO3MOXXHBIX BAPUAHTOB JOJIKHBI
YUUTBIBATHCS TPEOOBAHMSI, KOTOPHIE OT/ICNIbHBIE MOTPEOUTENN DIIEKTPUUECKON
sHepruu (OI1) mpeabsBIAIOT K HAAEKHOCTH SIEKTPOCHAOKEHUSI.

B oTHOmIEeHNN oOecrieueHns HaaEKHOCTH dJIeKTpocHa0)eHus B [TV D [4]
Bce OII paszmenensr Ha kareropuu. CormacHo IIYD, x mepBoil kareropuu
oTHOcsTCa DI, mepepbiB AMEKTPOCHAOKEHHST KOTOPHIX MOXET IMOBJIEYb 3a
co00l OMacHOCTH ISl )KU3HM JIFOJIeH, YTrpo3y JUisi 0€30MMacHOCTH TOCY1apCTBa,
3HAQYUTEIBHBI ~ MaTepUAIbHBIM  yImiepOd,  pacCTPOMCTBO  CIOKHOTO
TEXHOJOTHYECKOro IMpoliecca, HapylleHne (QyHKIHOHHUPOBAHUS 0CO00
BaXXHBIX AJIEMEHTOB KOMMYHAJBHOTO XO3SIIICTBA, OOBEKTOB CBA3U W
TEJICBUJICHMUS.

B HopmanpHBIX pexkumax paborel Ol mepBod KaTeropuu AOJHKHBI
o0ecreunBaThCsl JMEKTPUUECKON dHEPrueil oT JByX HE3aBUCHUMBIX B3aUMHO
pe3epBUPYIONINX UCTOYHUKOB MUTaHus. [lepepbiB B anekTpocHabxkernun D1
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NEPBOM KATErOpUH MOXKET ObITh JOIMYIIEH JIUIIb Ha BPEMs aBTOMaTHYECKOTO
BOCCTAHOBJICHUS ITUTAHUS.

N3 cocraBa DIl mepBoii kareropuu BBIIEISAIOT 0ocoOyio rpymmy OII,
oecniepeboifHast paboTa KOTOPBIX HEoOXoauMa Jjisi 6e3aBapuitHOTO OCTaHOBA
IIPOU3BOJICTBA C LIEJIBIO IPEAOTBPALLEHUS YTPO3bl )KU3HU JIIOJIEU, B3PHIBOB U
noxkapoB. Jlnsg osnekrpocHaGxkeHuss OIl  ocoboit  rpynmbl  JIOJKHO
IIPEAYCMATPUBATHCS JOMOJHUTEIBHOE MHUTAaHUE OT TPETHErO0 HE3aBUCUMOIO
UCTOYHHUKA, B KayeCTBE KOTOPOrO0 MOTYT OBbITh HCIOJIb30BaHbl MECTHBIE
JJEKTPOCTAHIMM, IMpEAHA3HAYEHHbIE JUIsl  OTUX  LEJIe  arperarbl
Oecrniepe0oitHOroO MUTaHMsl, AKKYMYJIATOPHBIE OaTapeu.

DNEeKTpONpUEMHUKN BTOpOM Kateropun — 310 OII, mnepepriB
ANEKTPOCHAOKEHUSI KOTOPBIX MPUBOJUT K MAacCOBOMY HEIOOTIYCKY
OPOAYKIIMH, MAaCCOBBIM MPOCTOSIM pabOYMX MEXAaHU3MOB U IMPOMBIIIIEHHOTO
TPAHCIIOPTa, HAPYLUICHUID HOPMAJIbHOM JIESITENIBHOCTH 3HAYUTEIBHOTO
KOJIMYECTBA TOPOJICKUX U CENBCKUX KUTEIIEH.

B HOopmanpHBIX pexkumax paborsl DIl BTOpoW KaTeropuu AOIHKHBI
o0ecreunBaThbCsl JIEKTPUUYECKON dHEpPrueil oT JByX HE3aBUCHUMBIX B3aUMHO
pE3epPBUPYIOLINX UCTOYHUKOB UTaHus. [Ipu HapylieHnH 31eKTpOoCHAOKEHUS
OT OJHONO W3 HWCTOYHMKOB  TMUTAHUS  JOMYCTUMBI  IEPEPHIBBI
ANEKTPOCHAOKEHUSI Ha BpeMsi, HEOOXOAMMOE MJi BKJIIOYEHUS PE3EPBHOTO
MUTAaHUS AEHUCTBUSIMU JEKYPHOro nepcoHana uinu nepconaia OBb.

DIIEKTPONPUEMHUKHN TPEThEW KaTErOpUU — ATO Bce ocTanbHbie OlI, He
NONAJAOIIME IO ONpENEICHUE NEPBOM M BTOPOM Kareropuil. [Ins HuUX
3JIEKTPOCHAOKEHHE MOXKET BBIIIOJIHATHCS OT OJJHOTO UCTOYHMKA MMUTAHUS TIPU
YCIIOBUH, YTO NIEPEPHIBBI AIEKTPOCHAOKEHU S, HEOOXOJIUMBIE JJIsl PEMOHTA UITU
3aMEHBI OBPEXAEHHOTO 2JIEMEHTA CUCTEMBI, HE IIPEBBIIAIOT OJHUX CYTOK.

Bo-BTOpBIX, [ TOCTPOEHUS] CXEMBbl  DJIEKTPUYECKOM  CETH,
OCYLIECTBIISIONIEH 3JEKTPOCHAOKEHHE ONpPEeACIEHHOIO 4Yucia IyHKTOB
notpedsieHusi, MOryT ObITb  IPEUIOKEHBI  pa3jMyHble  BapHUaHTHI,
OTJIMYaroluecs KOHPUrypaiuei u nmapaMmerpamMmu 3JIE€MEHTOB, HO B KaUeCTBE
KpUTEpHs BbIOOpA ONTHUMAILHOIO BAPUAHTA CIIYKUT MUHUMYM 3aTpaT Ha €€
COOpPYKEHHE M JKCIUIyaTaluio. BenndyuHa 3aTpar 3aBUCHT B TOM YHCIIE OT
KOJIMYECTBA U MPOTHKEHHOCTU TMHUM dsiekTporiepenaun (JIDIT), mosromy mpu
IOCTPOEHUU CXEMbI cliienyer pAenarb juHy JIOII kak MOXHO Kopoue,
UCIoJIb30BaTh JByxuenHsele JIOII TONbKO NpU COEIMHEHUM HWCTOYHHKA
nuTaHus ¢ mrHamu y3io0Boi [1C, a Takxke npyu MOCTPOEHNUH CXEM PaHaIbHOM
KOH(UTYpaluy, 1Mo BO3MOKHOCTH He Jomyckarh nepeceuenuid JIDII mexmy
coboit. Ilepeceuenuss JIDII HaspiBatOTCS cCHelUaNbHBIM mepexoaoM. Jlis
IPOEKTUPOBAHUS CIEUUATBHOTO Mepexoa TpeOyrTcs JOMOJIHUTEIbHbIE
pacy€Thl, KOTOPBIE HE IPELYCMOTPEHBI B JTAHHOM KypCOBOM ITpoekTe. [lomumo
3TOT0, HAJIMYUE CIEHHAIBHOTO NEPEXOIA B CXEME MPUBEIAET K YIOPOKAHUIO
IPOEKTHBIX Pa0OT M, B TaJIbHEHIIEM, CTPOUTENIBCTBA JIEKTPUUECKON CETH.
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B-Tperbux, creayeT INOMHHTH, 4YTO, €CIM 3TO HE TMPUBEAET K
JOTOJHUTENbHBIM 3aTpPaTaM Ha COOPYXEHHUE DIIEKTPUYECKOW CEeTH, TO B
kauecTBe y3ioBoi [IC nydiie BbIOpaTh Ty, y KOTOpOH 3HAUEHHE AKTHUBHOM
MOIITHOCTH Ha IIMHAX HUBIIETO HAMNpSHKEHUS SIBISETCS HAUOOJBIINM U3
NPEAJIOKEHHBIX TI0 BapUAHTy. DTO CBSI3aHO C MOCJIEAYIONEH YCTAaHOBKOW Ha
y3noBoii [IC aBToTpancopMaTOpoB WM MOIIHBIX JABYXOOMOTOYHBIX
TpaHc(HOpPMATOPOB.

Pa3pa6oTka 3¢K130B BO3MOKHbIX BADMAHTOB
KOHGUrypauuu 3J1eKTPUYECKON ceTH

[Ipexne Bcero, ClIeAyeT ONPEAEIIUTh IMOJOXKEHUE UCTOYHHKA MUTAHUSA
U oTpebuTenel Ha KOOPAMHATHOM IJIOCKOCTH. 3aTeM MPUCTYNUTh K
pa3pabOoTKe 3CKM30B BO3ZMOXKHBIX BAPUAHTOB KOH(PUTYpALUU 3JIEKTPUUECKOU
CETH.

[Tpu BBIOOpE BapuaHTOB Ha/IO0 oOpaliaTh BHUMaHUE HAa SKOHOMUYHOCTh
pelieHuif, HauOOJBIIYI0 IeJeco00pa3HOCTh cxeM. Cremyer BbIOUpaTh
Han0oJIee MPOCTBIE CXEMBI, TEPEXOS K 00JIEE CII0KHBIM CXEMaM TOJIbKO B TOM
ClIyyae, €ClIM 3TO BbI3BAHO TEXHWUYECKUMH M  3KOHOMHYECKUMU
TpeboBaHusIMU. Bce BapuaHThl JOJKHBI B PaBHOM CTENEHH YAOBIETBOPSTH
TEXHUYECKUM TpeOoBaHUsAM. OJHAKO JOMYCTUMO CPAaBHEHHE TEXHUYECKHU
YAOBJIETBOPUTENbHBIX BaPUAHTOB, OTIMYAIONIUXCS MO TAKUM TEXHHUYECKUM
MoKaszareysaM, Kak  HaA&XKHOCTh  DJIEKTPOCHAOXKEHUST W KauecTBO
ANEKTPOIHEPIHH, €CIIU ITO MPUEMIIEMO ISl TOTPEOUTEIEH.

Cpenn HaMEUEeHHBIX BAPUAHTOB NYTEM MPEABAPHUTENILHOIO aHAIM3a
U OLIEHKU OTOMpArOTCs Jy4lIne, KOHKYPEHTOCIIOCOOHBIE U MPOU3BOIUTCS UX
CpaBHEHHUE. YKaKeM HEKOTOpPbIE PEKOMEHIALUU MTPU BEIOOpE KOHPUTYpaLUu.
HameuaeMble BapuaHThI HE ClE€IyeT BBIOMPATH CIYy4aHO, KaXKJIbld BapUaHT
JNOJDKEH HMMETh BEAYIIYI0 HACK IOCTPOEHUS CETH (pajgualibHasl CeTb,
KOJIbIIEBAs U CMELIaHHAas).

[Ipu pa3paboTke BapUaHTOB ANEKTPOCHAOKEHUS MOKHO PEKOMEH0BATh
BBITOJTHEHHE CIIEAYIOUINX ATAoOB PadOThI:

1. Bbigenuth MOACTAHIMHM, MOTpeOUTENN KOTOpbIX Tpedyror 100 %
pe3epBa MO CETH, U MPEABAPUTEIBHO PACCMOTPETh, KAKUMU MYTSIMU MOMKET
OBITh BBITIOJIHEHO 3TO TpeOOBaHUE.

2. BeiienuTh MOACTaHIIMY, PACTIONOKEHHBIE BOJIU3H APYT OT JIPyra U OT
LEHTpa MUTaHus, a Takxke O0oJiee yanéHHble noJicTaHIuu. Takoe pas3ieneHue
JAaCT BO3MOXXHOCTb HAMETUTh MOJCTAaHUMH, KOTOpBIE IeIeco00pa3Ho
00BEIMHUTH OOIIEH CEeThI0. DNEKTPOCHAOKEHUE YHAIEHHBIX MOACTAHITUN
MO>KHO OCYIIECTBUTH OTAECIIbHBIMU JTUHUSMHU.



3. Omnpenenuth XO0Tsa Obl NPUOMKEHHO TOTOKA MOIIHOCTH TIO
OTAEIbHBIM JINHUSAM.

He cnenyer nomyckars Mano3arpyKeHHbIX JuHuW. Hamnmuwme ux —
PU3HAK TOTO, YTO BAPUAHT BHIOPAH HEYIOBIECTBOPUTEIBHO.

[Tpu oMHAKOBOM HAIPSDKEHUU CETU MPEABAPUTEIBHBIN 0TOOp BapHaHTOB
MOXXHO MPOM3BOJWTH HA OCHOBE CpaBHEHUS JUIMH JIMHUM W  Tpacc,
MPOTSKEHHOCTEW JBYXIEITHBIX JIMHUM, YUCIIa BBIKIIOYATENICH HA MOJICTAHIUAX,
BEJIMYMH HAaUOONBIINX MAJCHUN HANPSHKEHUN, HAIEKHOCTH AIEKTPOCHAOKEHUS
notpeduTeneil 1 TMOKOCTH CETH — BO3MOXKHOCTH MPOU3BOJICTBA MEPEKITIOYCHUIMA
0€3 IepephIBOB B 3JICKTPOCHA0KEHNH, a TAK)KE JTATBbHEUIIIETO PACIIIMPEHUS CETH.
JlnmuHa JMHUM W Tpacc OMNpenessieTcss ¢ YYETOM HMX HENPSAMOJIMHEHHOCTH.
JleicTBUTENbHBIC JJIMHBI IPUHUMAIOTCS OOJIbIIIE IJTUH, U3MEPEHHBIX MO MPSMOM
avuHuH [4].

B pesynbrare anammza pa3paOOTaHHBIX ACKHM30B BapHAHTOB CIEAYET
BBIOpaTh JBa HauOoJee MEPCIEKTUBHBIX BapraHTa. Bce ocranbHble pacuéThbl
BBITIOJIHSIFOTCS JIJISL TEX IBYX BAPUAHTOB, KOTOPBIE COUYTEHBI aBTOPOM MPOEKTA
KaK HanboJee NepCleKTUBHEIE.

OTtuét mo maboparopHoii pabore Ne 1 moKeH cofepkaTh, B TOM YHUCIIE,
ACKU3bl BO3MOJKHBIX BapHaHTOB KOH(MUIypaluu 3JIEKTPUUYECKOW CeTH,
000CHOBaHME BbIOOpa JBYX HamOoJiee MPHUEMJIEMbIX BAPUAHTOB, BBIBOJBI U
3aJlaHue Ha KypCOBOE MPOEKTUPOBAaHKE Ha OJaHKe (MPUIIOKEHHE).
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IHPUJIOKEHHUE

3adanue na Kypcosoe npoekmupoganue

1. Pacrionoxxenne  morpebutened W UCTOYHWUKA  TUTAHUS  HaA
KOOPJIMHATHOM TJI0CKOCTH, MactuTad ...kM/1 cm.

Bapuanr 1 Bapuanr 2

2. XapaKTepUCTUKH MOTPEeOUTENEN SIEKTPOIHEPTUH U HICTOYHHUKA TTUTAHMUS.

HaumenoBanue POC IToTpebuTenn
1 2 3 4

X, c™m

Y, cMm

AKTHUBHAsI MOLIIHOCTb B PEKHUME
MAaKCHUMAaJIbHBIX Harpy3ok, MBT
AKTHUBHAsI MOLITHOCTh B PEKUME
MHUHUMAaJIbHBIX Harpy30ok, MBt

Koaddurment momuocTn

Tinax » 4ac _
Ky %
Macmitad, kM/1 cMm

UP3C max ° kB
kB

Upsc min®

HomunanbHoe Hanpsbkenue, kB | 110/ 10
220

Crynent (IToxmucek)




