JlabopaTopHasi pa6oTa Ne 2
«PacuéT pesxxumMa MAaKCUMAJIbHBIX HATPY30K PaguaibHOi
IEKTPUYECKOUN CeTH»

[ens paboThl: pacuéT pekruMa MaKCUMAaJbHBIX HArpy30K paJaralibHON
JJEKTPUYECKON CETH MO AHAJUTUYECKUM BBIPAKEHUSM H C IOMOULIBIO
MPOTPAMMHOT0 KOMILUIEKCA.

Bapuant ucxoaHbIX JaHHBIX w3 Ta0ua. 3.1-3.5 ompeneasiercsi mo
nepBbIM mpém OykBaMm (pamuiuu U MHHLHAJIAM cryaeHTa. Hampumep,
crynent MBanos Cepreii [lerpoBud 6ynet umets nmdp 3aganust UBACII. Oto
O3Ha4aeT, yTo u3 Taba. 3.1 MCXOAHBIX NAHHBIX K JlabopaTopHOM pabote
cieayeT B3aTh BapuanT — W, u3 tadin. 3.2 — B, u3 tabn. 3.3 — A, u3 tabn. 3.4 —
C, m3 tabm. 3.5 - I1.

Ecnu ¢damunust coctoutr U3 ogHON WM ABYX OYKB, TO B KayecTBE
BTOpOM M TpeTbeil OYyKBbI ciieqyer B3sATh OykBy A. Eciu Her BTOpOro
MHULKAJA, TO B KAYECTBE MATOW OYKBHI CIIETyeT B34Th OYKBY A.

JlaGopatopHasi paboTa BBIMOJHAETCS C HMCHOIB30BAHUEM IPOrPAMMHOIO
KoMmiuiekca RastrWin3 (caiit paspadorunka: http:/maww.rastrwin.ru/ [14] ) wim
JPYroro MporpaMMHOr0 KOMIUIEKCa, TMpEeIHa3HAaYeHHOro g pacyéra
PEXKHMMOB AIIEKTPUUECKUX CETEH U JOCTYITHOTO CTYICHTY .

JlaGopaTopHble padoThl, BbINIOJTHEHHbIE He 110 CBOEMY BAPHAHTY, Ha
NMPOBEPKY He MPUHNUMAIOTCH.

B xoHI1e oTuéTa 1o 1a60paTopHEIM paboTaM HEOOX0AUMO YKa3aTh, KAKHUE
y4eOHUKH, yueOHbIe MTOCOOUS U 3JIEKTPOHHBIE PECYPChl OBLIN UCIIOIb30BaHbBI
P UX BBITIOJIHEHUU.

Ecimm oTuéT He 3a4T€H, TO OH BO3BpAIAeTCs CTYACHTY HJS JOPAOOTKH.
[Tpu 5TOM CTYIEHT MOHKEH BHECTH HMCIIPABIICHUS M OTBETHTH HA 3aMEYaHUs,
C/IeTIaHHBIE MTPETIO/1aBaTeNIEM.

B pabore npennaraercs BBIMOJHUTH PacuéT peXUMa MaKCUMaJIbHBIX
Harpy30K paJHalibHOM 3JIEKTPUYECKOW CeTH, NpPUHIUIIHAIIbHAS CcXeMa
KOTOpOW npuBeeHa Ha puc. 3.1.

| IGD‘

Puc. 3.1. Cxema 31eKTpruecKOi ceTH
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http://www.rastrwin.ru/

Ucxonnbie nanHbie 115 pacuéra.
HomunanbHoe HampsbkeHue anextpuueckoit cetu U, = 35 kB;
HOMUHaJIbHOE HanpshkeHue anexTponpuémurka U =10 kB.

[lo creneHn HagE&XKHOCTH DBIEKTPOCHAOXKEHUS SIEKTPONPUEMHUKU
OTHECEHBI KO BTOPOM KaTeropuH.

[TapameTpbl MCTOYHUKA MUTAHUSA, AIIEKTPONPUEMHUKA (HArpy3KH) U
JUHHHU 3JIEKTpoNepeaun mpuBeieHsl B Tadm. 3.1-3.5.

Ta0muma 3.1
HampsikeHue uCTOYHUKA TTUTAHUS

B PEKMME MAKCUMAJIbHBIX HArpy30K, KB
ABJ1 [ B3 [ EXI11 [ MMKE [ JIMBI | HOI [ PCT [ Y®X5 [ UL | D1051b
Uy |373|375| 380 | 385 | 375 | 384 [385| 375 | 380 | 386

Tabmuma 3.2
AKTHBHAs MOIIIHOCTb 3JICKTPONPUEMHHKA

B PEKMME MaKCUMAaJbHBIX HArpy30K, MBT

ABJl | I'B3 | EXII] UUKE |JIMBI | HOII | PCT [Y®Xb IMUI | 5104b
P 5 | 6| 7 8 8 | 8 | 9 | 11| 12 | 13
max
TaOmuma 3.3

KoadpdunumeHT MOIIHOCTH 37EKTPONPUEMHIKA

ABJl | TB3 | EXII[ | MUKE |JIMBI | HOII | PCT [Y®Xb | I[TUII | DIOSIb
cos¢ |(o080|081| 082 | 0,83 | 084|085 |086| 087 | 0,88 | 0,89

Ta0mnuma 3.4
Ywuciio 4acoB UCIONIB30BaHUs HAUOOJIBIIICH HArPY3KH, Yac

ABJl | TB3 | EXIII | MMKE |[JIMBI | HOII | PCT [Y®Xb | IIUII | DI0SIb
Trnax 2600 | 3200 | 3600 | 4200 | 4700 | 5000 | 5300 | 5700 | 6000 | 6500

Tabmuna 3.5
Jnuna nuauu snekrponepenayu (JIDII), km

ABJ1| TB3 | EXII | MPKE [JIMBI | HOM | PCT [y®Xb | 141l | DIOSD
L | 12 | 14 16 18 | 20 | 22 | 24 | 26 | 28 30




MeToauyeckue ykazaHusi K JadopaTtopHoii padore Ne 2

[lonb3ysick MCXOAHBIMH JAaHHBIMH, BBITIOJHUTE pPacu€T pexuMa
MaKCHUMAaJIbHBIX HArpy3oK 3aJaHHOM Ha puc. 3.1 3JIeKTpUYEecCKOl ceTHu B
COOTBETCTBHU C MPUBEAEHHBIM HUKE AIITOPUTMOM:

1. BeiOop napaMeTpoB 3JIEMEHTOB 3JIEKTPUUECKOM CETH.

1.1. BriOop u npoBepka ceueHus MPOBOAOB JIMHUU IEKTPOIIEPEIayH.
1.2. Bri6op TpanchopMaTopoB Ha MOACTAHIINY.
2. Pacy€r 31eKTpUYECKOro pexxuma.
2.1. CocraBiaeHrue CXEMbl 3aMEIICHUS OJJICKTPUUYECKOM CETH H
onpeereHue e€ mapaMeTpos.
2.2. Pacy€T MOTOKOB MOITHOCTH HAa YYacTKaxX CXEMbI 3aMEIICHHUS
C Y4E€TOM MOTEPb MOILIHOCTHU B PJIEMEHTAX.
2.3. Pacuét HanpsikeHU B y3J1aX CXEMBI.
3. BeiBob! o pabore.

IIpeaBapuTenbHbI Pac4éT MOIIIHOCTH HATPY3KH
ITo n3BecTHBIM 3HaUeHUAM P, ¥ COSQ ompenenseM MOLYJIb MOTHOU
MOIIHOCTH:

S _ Pmax
max — '
e0)

2 2
Qmax =4 Smax - Pmax .

KommiekcHoe 3HaYeHHE MOJTHOM MOITHOCTH HAI'Py3KHU B MaKCUMAJIbHOM
PEKUME ONPCACIACTCA BhIPAKCHUCM!

Y PEAKTUBHYIO MOLIHOCTb:

S max = Pmax + JQmax-

Bb100p uncaa uenei u ceyeHUs NMPOBOAOB JIMHUH
Hucno ueneit JIOII n, BbiOMpaeTcs B 3aBUCUMOCTH OT BETMYUHBI

Harpy3kd M KaTeropuu MoTpeOuTeneil mo HaaEKHOCTU JIEKTPOCHAOKEHHUS.
Jliist noTpedureneil mepBoi U BTOpOM KaTeropuu Beioupatores ase uenu JIDIT.

[Ipu BBIOOpE CEYeHMI TPOBOJAOB MCIOJIB3YETCSI METOJA 3KOHOMHYECKOU
IUIOTHOCTH TOKa [7]. 3HA4YeHHs SKOHOMHYECKOW IUIOTHOCTH TOKa Ju

npuBeieHbl B Ta0I. 3.6 [4].
Tab6auma 3.6

3HaueHUsI YKOHOMHYECKOM INIOTHOCTHU TOKa

‘ DKOHOMHYECKas IUIOTHOCTh TOKA, A/MM2, IPH YUCIIC YacOB |
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[TpoBogHWKH WCIOJIb30BaHUS MAKCHUMyMa Harpy3KH B I'0JT
oosee 1000 1o 3000 | ©Ootee 3000 mo 5000 ooitee 5000

13 11 1,0

HewnsonupoBanHbie
AJIFOMUHUEBBIE NIPOBOJIA

Br160op ceuennii mpoBonoB Bo3aymHbIX TuHui (BJI) mo sxonomuueckoi
NIOMHOCMU MOKA BBITIONHSAETCS CICAYIOIINUM 00Pa3oM.
Tok Ha MATHINA TOJT PKCILTyaTaIlUU JIMHUA B HOPMAJIBHOM PEKUME:

Smax

ey = )
(5) \/§'UH0M'nu

Onpenensercs pacy€THBIN TOK B HOPMAJILHOM PEKUME paOOThI:

Ip: I(S)O(‘I ‘OCT,

rae o — Ko3(puuueHT, yuyuTHIBAIOLIMI HM3MEHEHHE Harpy3Kd IO Trojam

IKCILTyaTaluy JWHUHU, Koseonercs B tuama3one 0,6 1o 1,65, mpumeM paBHBIM
1, oy — xo3(p(duUUMEHT, YyYUTBHIBAIOIUI YHUCIO YacOB MCIOJb30BaHMUS

MaKCUMaJIbHOM Harpys3kKu JIMHUHA Tmax» IIPUHUMACTCA B 3aBUCHMOCTH OT

HOMHUHAJIBHOTO HANpsDKEHUs M KOA(P(PHUIMEHTa y4YacTHs B MaKCUMyMe
SHEPrOCUCTEMHI [ /].
ITo Tabn. 3.6 [4] onpexnensieTcs SKOHOMUYECKAs! INIOTHOCTh TOKA o .

DKOHOMUYECKOE CEYCHHE TIPOBOAOB (Pa3bl MPOSKTUPYEMOI INHUH:

Fo =2

OK
Jox

[Nomyuennoe ceuenne F, oxpyrusercs mo OmmKalIIero cTaHIapTHOTO

ceueHus B [7].

CeueHuss MpOBOJIOB, BBIOPAHHBIX IO HKOHOMHYECKOMY KPHUTEPHIO,
IPOBEPSAIOTCS HAa COOTBETCTBHE psly TEXHUYECKHX TpeOoBaHuil [l].
OxoHuaTeabHBIA BBIOOP CEYEHMSI MOXKHO CHENaTh TOJBKO IOCHIE IMPOBEPKU
BBITIOJIHEHHUS 3TUX TPeOOBaHUM.

IIposepka no mexanuueckou npournocmu. CedeHue MpoOBOJA, BBIOPaHHOE
10 5KOHOMUYECKOMY KPUTEPHUIO, TOJZKHO COOTBETCTBOBATH YCIIOBHIO:

F>F,

inmex*

MuHUMaIbHO AOIIYCTHUMBIC CCUCHMU IIpOBOAOB I10 YCIOBHAM

MEXaHUYECKON NPOYHOCTH Fppinvex TPUBEICHEI B Ta0m. 3.7 [4].



MuHUMaIBHO AOITyCTUMBIC CCUCHUS ITPOBOAOB
I10 YCJIOBHAM MEXaHMYECKOU IIPOYHOCTH

Ta0muma 3.7

Xapakrepucrtuka BJI Ceuenue cTanealfoMUHUEBBIX
IIPOBOJIOB, MM2
BJI 6e3 nepeceuenuii B pailoHaX MO rOJIONETY:
1o |l 35/6,2
B -1V 50/8
B V 1 Oosee 70/11
BJI, coopyxaembie Ha JBYXIIEITHBIX
WJIA MHOTOLICTIHBIX ONIOPAX:
1o 20 kB 70/11
35 xB u BbIIE 120/19

IIposepxa no ycnosusm kopouwvl. IlpoBepka cedeHUl NHPOBOAOB IO
ycioBUsSM KOpoHbl BeimojHsieTcs niasi BJI 110 kB u Bbime. BriOpannoe
CEYEeHHE JI0JXKHO COOTBETCTBOBATH YCIIOBHIO:

F>F,

inkop-

MuHUMaIbHO AOIMYCTUMBIC JUAMCTpPbI IIPOBOIOB BJI 1o YCIO0BUAM

KOPOHBI Fppin o, TPUBEICHBI B TA0M. 3.8 [4].

IIposepxa no donycmumoii moxoeoul Hazpyske (no Haecpesy). CeueHue
IpPOBOJIa, BBIOPAHHOE MO 3KOHOMHUYECKOMY KpPUTEPHUIO, JOKHO OBITh
IIPOBEPEHO MO YCIOBHIO:

IH6< I,I[Ol'[’

roe | non — JIOMYCTUMBIN JUIUTEIIbHBIN TOK JJIs1 TPOBOJHUKA, OMPEICIISIEMbIN

IO CIIPaBOYHUKY [7] 1uist BeIOpaHHOTO ceueHus; |, — Hanbonbllee 3HaUCHUE

TOKa B JUIMTEIBHBIX PEXKHUMAaxX, MOJ KOTOPHIMH OOBIYHO IMOAPA3yMEBAIOTCSA
IIOCJICaBAPUUHBIE U PEMOHTHBIEC PEKUMBI DIIEKTPUUECKOU CETH.
Taomura 3.8
MuHMMaNbHO AOMYCTUMBIE THAMETPBI MPOBOAOB BJI
I10 YCJIOBHUSIM KOPOHBI

®daza
Hanpsioxenue BJI, kB C OJWHOYHBIMU MMPOBOJAMHA
110 11,4 (AC 70/11)
150 15,2 (AC 120/19)
290 21,6 (AC 240/32)
24,0 (AC 300/39)




B nByxuenHoi JIuMHWM HaWOONBIIMH TOK OyAeT MpoTeKaTh MpH
OTKJIIOUEHWNH OJTHON U3 LICIEH:

5= Smax .
V3-Uon (g =)

IIposepka no oonycmumoti nomepe nanpsisicenus. lIpoBepke 1mo nmorepsm
HanpspKEHHUST BO3AYIIHbIE JUHUM 35 KB W BbIlIE HE MOJJIEkKAT, TaK Kak
MOBBIILICHUE YPOBHS HANPSPKEHUS MYTEM YBEIIUUCHUSI CEUYEHUS MPOBOJIOB IO
CpPaBHEHUIO c MPUMEHEHUEM Ha  IIOHIKAIOIIHUX MOJACTAHIAIX
tpanchopmaropos ¢ PITH skonomudecku He onpasaano [1].

Bb10op KoiMYecTBA M MOIIHOCTH TPAHC(HOPMATOPOB
Ha NMOHM KAKoNIed MoACTAHIMH

Jnis motpebuteneil mepBod M BTOPOW KaTeropuil IMpenycMaTpuBaeTcs
yCTaHOBKa HE MEHEE JIBYX TPaHC(HOPMATOPOB HA MOJCTAHIIHSIX.

B coBpeMeHHOI NPAKTUKE MPOEKTUPOBAHUS IIPU ONPEACICHUN PACUETHON
MOITHOCTH TPaHC(POPMATOPOB Ha MOHIKAIOIIUX IMOJCTAHIMIX C YCTaHOBKOM
ABYyX TpaHchopMaropoB ( Ny = 2) mpumeHsieTcst SMnupudeckas Gopmyia:

=0,7P,

ST pacu max

ITo pacu€TtHOM MoOIIHOCTH TpaHcPopmaTopa H3 CIPaBOYHHUKA [/]
BbIOMpaeTcs  Ommkamuii  GONBIIMKH 1O  HOMHHAJIBLHOW  MOIIHOCTH
MOHUXAIOIIHUI TpaHchopMaTOop.

CocTaBJjieHHe cXeMbl 3aMellleHHs YJIeKTpornepeIayu
U ompe/esieHUe € mapaMeTpoB

JInst pacy€TOB PEKUMOB BIEKTPUUECKUX ceTel 35 kB M HMXKe MOXKHO
UCIIOJb30BaTh YNPOUIEHHYI0 cxemy 3amemieHust JIOII, He copepxkaliyro
MOTIEPEYHBIX JIEMEHTOB (3apsIHbIX MOIIHOCTEH). Torma cxema 3aMereHHs
aNeKTpuueckoil cetu (puc. 3.1) Oyaer uMeTh BUJ CXeMbI Ha puc. 3.2.

ZTy, S max
’1AS

Puc. 3.2. Cxema 3aMelieHus: 3JIEKTPUIECKON CETH

u0 Z,

OHpGI[GJISII-OTCH IMapaMCTpPbl CXEMbI 3aMCIIICHUA.



COHpOTI/IBHGHI/Ie JIMHHUU

L(rp+ iXo)
Ly=——"T»-,
n]-l
rac ro n XO — IIOIOHHBIC COOTBE€TCTBECHHO AKTHBHOC W PCAKTHBHOC

conportuBiacHuUs nmpoBoaoB JIDIT, Om/xm [7].

CyMMapHO€ cOnpOTHUBIIEHHE TPaHC(HOPMATOPOB HA MOJCTAHLIUU:

: It + Xt
Lry =y + Yy =—,
Nt
rac I’T u XT — AaKTHUBHOC U pCaKTI/IBHOC COHpOTI/IBHCHI/IH O6MOTOK

TpaHchopmaropa.
CymMapHBbIe TOTEpU X0JIO0CTOTO X0/1a TPaHCPOPMATOPOB:

ASxy =n1(APx + JAQx).

rne APy m AQy — aKkTHUBHBIE M pEaKTHUBHBIE IIOTEPH XOJIOCTOTO XOJa
TpaHcdopmaropa.

Pacuér 3j1eKTpuYecKoro pexuma

Ilenpro pacuéra YCTAaHOBHUBILIEIOCS PEKHUMA DIIEKTPOCETH SIBIAETCA
OIPEACIICHUE CIEAYIOIUX I1apaMEeTPOB: IIOTOKOB MOIIHOCTEM II0 BCEM
BETBSIM; HAIPSHKEHUHN BO BCEX Yy3Jax.

[Ipuctymass Kk pacu€ry pexuma, CIEeAyeT Ha CXeMe 3aMelICHUs
0003HAaYUTh BCE IOTOKH MOIIIHOCTHU IO yYaCTKaM CETH U HAINPSKEHUS B y3iax
cetu (puc. 3.3).

Puc. 3.3. PacuéTHas cxema 3aMelICHUS AIEKTPUUECKON CETH

Tak Kak 3/1ech HampsSKEHHWE W HArpy3ka 3aJlaHbl B Pa3IMYHBIX TOYKaX
AJIEKTPUUECKOMN CeTH, TO pacu€T YCTAaHOBUBILIETOCS PEKUMa OCYIIECTBIISCTCS
NpUOMKEHHBIM  (MTEpallMOHHBIM)  MeToloM. B yueOHbIX pacuérax
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JIOCTAaTOYHO OIPAHUYUTHCS OAHOM MTEpalued, COCTOAILIEH U3 JBYX JITalloB,
paccMaTpuBaEMbIX HUXKE.

H€p6blﬁ aman —paCLté'm NOMOKO8 MOWHOCMU HA 6CEX YHUACMKAX CXeMbl
3amewierusl ¢ y'{émOM nomeps MOWHOCmMu. HonaraeM, YTO HAIIPsDKCHHUA BO BCCX
TOYKAaX OAWMHAKOBBI U paBHbI HOMHUHAJIIbHOMY HAIIPSOKCHUIO CCTH UHOM . Pacuér

MOTOKOB MOIIIHOCTH MO 3JIEMEHTaM CETH OCYILIECTBIISIETCA OT KOHIIA CXEMBbI (T1Ie
MOJIKITIOYEHA HArpy3Ka) K e€ Havaty (rAe NOAKIF0YEH UCTOYHUK ITUTaHMS).

[ToTepu MOIITHOCTH B CyMMapHOM COIIPOTUBJIEHUM TPaHCHOPMATOPOB:
2

S
_| 2max
AST =1 L1y
HOM
[ToTok MOIITHOCTHU B Havasie TpaHC(HOPMATOPHOU BETBH:
H
S12 = Spmax +ASt.
[ToTOK MOIITHOCTH B KOHIIE JIUHUM:
K H
So1 =512 +ASxy
[Torepu MOIITHOCTH B COMPOTUBIICHUH JIMHUU:
Sy i
ASy=|-2| .z
971 U =J1

HOM

ITotok MOIIHOCTH B HA4YaJIC JIMHUMN:
So1=S01+AS .

Bmopoii sman — pacuém muanpscenuil 6 yznax u naoenus (nomepu)
HAnpsICeHUs Ha dNeMEeHmax cxemvl 3amewjerus. VIcronb3ys T0TOKU MOILIHOCTH,
ONpEACIEHHBIE HA IEPBOM JTAIl€, PACCUMTHIBAKOTCS MAJAECHUS HANPSXKEHUS HA
KaXJIOM DJIEMEHTE U OIPEIEIISIIOTCS HANPSKEHUs BO BCEX y3iax ceTh. Pacuér
HaMpsHKEHUM  OCYILIECTBIISIETCS. OT M3BECTHOIO HAIPSHKEHUS HCTOYHHMKA
mutanust U . [lagenus HanpspkeHUS Ha KaXKJOM SJIEMEHTE PacCUUTHIBAIOTCS

0e3 yuéra MonepeyHO COCTaBISAIONICH, KOTOPYI0 HEOOXOAMMO YUYUTHIBATDH

npu pacuére peKuMoB dJekTprueckux cererd 220 kB u Boime [1].
ITaneHue (paBHOE MOTEPE) HANIPSHKEHUS HA CONTPOTUBIICHUH JIMHUU:

Pyt - 1 + Qo - X
AUO]_: 01 HU 01 H.
0



HaHpH}I(GHI/IG B y3JIC 1:
Ul = UO - AU 01-

[Tanenue (paBHOE MOTEpE) HANPSHKEHHUS HA CyMMapHOM COIPOTHUBIICHUU
TpaHc(HOpMaTOPOB:

H H
AU - — P2 - rfry + Qs - X1y
12 = U :
1

Hanpsxenue B y3ne 2:
U 2= Ul - AU].Z'

Onpedenenue HanpsaxiceHUs HA BMOPULHOU 0OMOMmKe mpaHcghopmamopa.
Homunanbueiil ko3 duiineHt Tpanchopmaimn:

' :U2 _ U2 :UZ'UH.HOM

U, ” ,
T UB.nom UB oM
UH.HOM
rie Uy uow @ U pow — HOMHHAIBHBIE HANPSDKEHUS COOTBETCTBEHHO

00OMOTOK HHU3ILIETO U BBICHIETO HAMpsiKeHUI TpanchopmaTopa [6].

Pacuér pesknmMa MaKCUMAJIbHBIX HATPY30K
¢ MOMOUIbI0 MPOTPAMMHOI0 KOMILJIEKCA

Paccunrarh pekuM MaKCHMaJbHBIX HArpy30K MOKHO C HCHOJIb30BaHHUEM
nporpaMMHOro Komruiekca RastrWin3 (MHCTpYKIMIO MOXXHO HalTW Ha caiTe
paszpaborurka http://mww.rastrwin.ru/ [14]) wiu ¢ moMoInkko Jito0oro Apyroro
IPOrpaMMHOTO KOMIUIEKCa, MPEAHAa3HAUeHHOTO i pacuéra peXHMOB
ANEKTPUYECKUX CETEH U TOCTYITHOTO CTYICHTY.

K oruéry mo mabGoparopHOil paboTe cliemayeT MpUIOKHUTh (ain pacuéra
pexxuma.

B konme oruéra (3aKIIOYEHHH) HEOOXOJUMO MNpPOaHAIU3UPOBATh BCE
pacy€Thl W OTBETHTh Ha BOMPOC: O0ECTEUMBAET JM CIPOCKTUPOBAHHAS
ANIEKTpUYECKAsi  CeTh  DJJEKTPOMOTPEOWTENsT  DIEKTPOdHEprued ¢
HEOOXOAMMBIMHA €My TlapamMeTpaMu. BBIBOIBI TOKHBI OBITH MTOATBEPKICHBI
MOJIYYCHHBIMH PE3yJIbTaTaMU PacuéToB.


http://www.rastrwin.ru/
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[Tocnenos, B.T. ®enun, I1.B. JIsrueB. — Munck: Texnonpunt, 2004.

7. CripaBOYHHK IO IPOSKTUPOBAHUIO dIEKTpUUECKUX ceteit / mox pex. J.J1.
daitducoBuva. — 4-¢ us3zd., nepepad. u mon. — M.: DHAC, 2012. — 376 c.
[Onekrponnblii pecypc]. — Pexxum mocryma: http://portal.tpu.ru/SHARED/
a/ANDREEVMV/academic/avtomatika ees/Tab1/%D0%A4%D0%B0%D0%B
9%D0%B1%D0%B8%D1%81%D0%BE%D0%B2%D0%B8%D1%87.pdf,
CBOOOTHBIHN.

8. MexrocynapctBennbiii  cragmapt [ OCT  21027-75  «Cucremsl
sHepreTudeckue. TepMuHsbl 1 onpenenenus». — M.: Crannaptundopm, 2005. — 6
C.
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Nudopmanuonnoe odecnedeHue:

9. CTO TIIY 2.5.01-2006. Cucrema 00pa3oBaTeNbHBIX CTaHAAPTOB.
PaGotb1 BbITyCKHBIEC, KBaTU(UKAIIMOHHBIC, MPOEKTHl M PabOThl KypCOBBIE.
Crpykrypa u npasuia opopmiienusi / TIIY [Dnexkrponnsiii pecypc]. — ToMmck,
2006. — Pexxum mocryma: http://109.123.155.36/f/1959/m1.pdf, cBoGomHbII.

10. HOJIBYK, Onektponnast 6ubimoreka (Ob) [DnexkrpoHHslid pecypc]. —
Pexxum noctyma: http://www.nelbook.ru/?search=namexrpraeckue cetu, CBOOOHBIH.

11. Caititr OAO «Cucremusiii oneparop Enunoit sneprocucremsr Poccumy
[ DneKTpOHHBII pecypc]. — Pexxum JOCTyHa: http://so-
ups.ru/index.php?id=rza_goals_rel, cBoOoHbII.

12. Caiit denepanbHOl ceTeBOM KOMIAHWU [DIEKTPOHHBIA pecypc]. —
Pexum nocryma: Www.fsk-ees.ru, cBoOoHbIH.
13. CaliT pexxuMIIMKOB [DIeKTpoHHBIM pecypc]. — Pexum pocryna:

www.Regimov.net, cBoOOTHBII.

14. Caiit co3naTeneii mporpaMMHOT0 OOECTICUSHHS ISl pacuéTa peKUMOB
3HEpProcucTeM [DIEeKTPOHHBIN pecypc]. — Pexxum moctyma: wWww.Rastr\Win.ru,
CBOOOHBIN.
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