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5.3 Yaapuelli Tok o7 AaCHHXPOHHOTO WIEKTPOABHTATELN “}.1..:.,.[:} B EHIOAMITEPAX PACCUHMTLIBAKT ©
VUETOM 3ATVNAHMA AMILTHTVIR NepHoindeckol cocTapnammed Toka K3 no gopaivie

I TR XY

. _ = T T (20}
haan =92 Ly M{e F e ! J-

rae TF = pACYETHAA NOCTOAHHAA BPEMEHH 3ATYXAHHA MepHOOWYECKON COCTARIAMILEHR TOKA CTaTopa, C;
I, = NOCTOAHHAA BPEMEHH JATYXAHHA ANepHONHMECKOR COCTARAAIIMIEN TOKa CTATOPA, C.
IMpu sT0M 151 i, AOMVCKAETCHA PACCUMTRIBATE MO (HOpAYIAM

Xam T AL

TF = [ ':
iy

S e P

W, (Fy + i)

Fae oy, — CHHXPOHHAA YII0Bad SacToTa, pag/c,

a]
F| M Fy — COOTBETCTBEHHO AKTHEHOE COMPOTHEIEHHE CTATOPA W AKTHEHOE CONPOTHIIEHHE POTOPE, MPHBE-
IEHHOE K CTATODRY, KOTOPBE DOMYCKASTCH PACCYHTRIBATE KAK VEAIAHO B NPANOKEHHR 7.
54 Ecnm Touxa K3 1eIMT pacueTHYHO CXEMY HA PATHATLHEE, HE IABMCHMEIE IPYT OT JpYyra BETEH,

O yaapusiil Tor K3 “:rur OIPefenanT KAk CVMMY VIAPHEIY TOKOE OTISIBHEN BeTreld no dopsyie

m (1)
hy = 2, V2 Lgil + evai’ Tury |
i=]
g M — YHCNO HeIARHCHMEIN BeTRel CNeMbI;
f g = HAYANLHOE TeHCTRYIOWEE IHAYEHHE NEPHOIMYECKOl cocTammAIed ToKa K3 B /-1 neTel, KA.
fp = BPEMA NOAKIEHHA YIAPHOTO TOKA B il BETEH, C;

vl ) i
T, = NOCTOAHHAA BPEMEHH 3aTVNAHWA anepHoIndeckol coctapngiomed toka K3 B {-H netem, C.

i

6 Pacuer nepuoanueckoii cocrasaswmeit Toka K3 oT aBTOHOMHBIX HCTOMHHKOB
3IEKTPOIHEPrAH B MPOHIBOILHBIH MOMEHT BpeMeHH

6.1 B cnomuLx apToHOMHLIY CHCTEMAX pacdyeT nepuoandeckoil coctanmmomei Toxa K3 o1 Hetou-
HHEOB IEETPOIHEPTHH [CHHXPOHHEY MEHepETopoB) B MPOHIE0NEHLIE MOMEHT BPeMeHH CAedyeT BhIMmo-
HATE OYTEM PEEHHA COOTRETCTEVIOMWEH cHCTeMEl THdubepeHUMANLEHEY YPARHEHHH mepexoIHLIy npoec-
COR € MCNONbIoBAHAeM FEM.

6.2 B npuinMxeHHsx pacderay LA OnpeleneHud OeficToyviollero sHaYeHWd NepuoIHYeckoi
cocTanngnueld Toxa K3 o nponinolbHe MOMEHT BpeMeHHE OT ABTOHOMH BN HCTOUHHKOR MPH paiu-
AAEHON CXemMe NMPHMEHSIDT KpHBLe, NpHeeieHHBEe Ha pHcyHke 2. PacyeTHRIE KPHBLIE XapakTepHavioT
HAMEHEHHEe ITOH COCTARNAKLIEH BO BPEMEHH NpH PATHEIY VIATEHHOCTAX ToukH K3, 3Inauenmns
nepHoauYeckol coctapnawued Toka K3 B npoH3BoIsHbIH MOMEHT BPeMEHH OTHECEHE K HAMANBHOMY
SHAYEHMWID 2TOH COCTARIMWIIEH, T. €.

ni

) XapaKTepuIveTCa OTHOWMEHHEM JeficT-

YOANEHHOCTE TOUKH K3 OT CHHXPOHHOR MatuHel (000
.

BYIGLHIETS SHAYEHHA MepHOIHMeCKOl COCTARTAIILIEH TOKA IToH MAllMHE B HAMANLHBLIH MoMeHT K3 K ee
HOMHHATEHOMY TOKY, T. €.

! . 'ilrl.l
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Hamenenne nepuoamieckoil cocrasmmmei Toxs K3 o1 couxpoanoil maumme

NG
T

05

.—.. — ._l—-—|—l'_

¢ g2 La g8 g& fc
Pucynok 2

Heficreyiomees IHaYeHEe NepHoIHYeCckol cocTarTanied Tora K3 B NpoH3soiIbHEH MOMEHT BPeMeHi
OT CHHXPOHHON MaWHHE {WTH HECKOMEKHY OIHOTHITHEY CHHXPOHHEIX MAlUIHH, HAXDOAWKENCH B OIHHAKO-
BLIX YCAOBHAX MO OTHOWEHHIO K Touke K3) (f,,), coenyeT onpeneidTs o opMyne

III.I = T.r{r:ﬂ-ell-:m :-';H fnl T (22)

MpHYEM P HECKOWTBEHY MAWMTHHAY MO0 HOMMHATLGHE M TOKOM CTEIVET NOHHMATL CYVMMY HOMHAHLTLHEIX
TOKOE BOEX MAlllHH.

7 Pacuer nepuoanieckoil coctapasomeii Toka K3 or CHEXPOHHBIX H ACHHXPOHHBIX
NEKTPOABHIaTe el B NPOH3BOALHLIIE MOMEHT BpPEMEeHH

70 Touyne i pacyer nepHogddeckol coctammaoued toka K3 o7 CHHXPOHHBEY W ACHHXPOHHELY
INEKTPOABHIATENEH B MPOHIBOALHLIH MOMEHT BPEMEHH CIEIVET BRIMOIHATE MYVTEM PEIUSHHA CHCTEMI
audpipepe HUHATBHEIX YPaBHE HH MepeXoIHBIX MPOLECCOR.

7.2 lpy npuinMseHHBX PACYETAN ATE onpefeieddds AeHCTEVIOWEera SHaYeHHd nepHoIHYecko
cocTapnmomed Toxka K3 0T CHHXPOHHEIX XIEKTPOARHraTelel B MPOMIBONLHEN MOMEHT BpeMeHH [IpH
PAIHANBHON CXeMe HCTIOILIVIOT THIOBLIE KPHBRIE, MPHBSIeHHLIE HA PHCYHEE 2.

1



roCT 2824993

7.3 Mpy npunHEeHHBX pacyeTax 118 onpeieneHHA Hamenenne nepuuumeeckiil oOCTan R

NEMCTRVIOLIETD IHAYSHHA NEPpHOIHYeckOi cocTarmAoedt ToKa Toka K3 or acusoponun amrare e
K3 OT acCHHXPOHHBEIY MIEKTPOADHraTensid B npoM3BoibHLIH -
MOMEHT BPesMeHy MPH PAIHATEHON CXeMe HCNoNLIVIOT KpHELie, }gﬂ
MPHEEIEHHEE HA PHCYHES 3. JIHAYEHHA MEpHOOHYecEoil cocTan- '
JAEd Toka K3 B nporsEoiLHLIT MOMEHT BPEeMeHH OTHECEH b ke T =7
K HAYATLHOMY IHAUeHHID 3TOH COCTARIAInIei, T. €. 08 *':;'““'"J -
T 07 7
':I"_ru = I 4 A
nAd ﬁ".ﬁ .j ;
. as
VoaneuuocTes TOMKH K3 0T aCHHXPOHHODD MISKTPOIEATd- ’
Te/ll XAPAKTEPHIYETCH OTHOIUEHHEM IeHCTEYRMIEID IHAYSHMA 0%
MEPpHOIHYeCKOl COCTARTMIOIIEN TOKA JTOND 21 KTPOIEM AT 18 83 - e
B HAMALHEIH MOMeHT K3 K erd HOMHHLUTEHOMY TOKY 02 N
N fnm o N"“‘_ e,
udfaau) — J N l ]
w Al e
7 aos g8 g% fr

Hefcrayiouee IHavderie nepuoardeckol coctapaammeH
Toka K3 B npoH3noabHBil MOMEHT BPEMEHH OT ACHHXPOHHOTD Pucynox 3
MEKTPOIBMEATENN (£, 7 ) (MAM HECKONBKHX ACHHXPOHHEX IEKTPOIBHTATENEH, HAXOIALINXCA B OIHHAKD-
BRX YCIOBHMAX M0 OTHOWEHHID K ToUke K3) paccyuTeIBmoT no qopayvie

Fn:.'tﬂ_ = YJ'-"'..U__{HDII‘W:I";IDHM' I"—'j:l

8 Pacuer ToKOR HecHuMMeTpHuHbIX K3

8.1 CocTapienHe cXeM IaMEUIEHHA

8.1.1 Pacuer Tokop HecHMMeTpHUHEY K3 BRINONHAIT ¢ HCNOJLIOBAHHEM METOIa CHMMETPHYHEIX
cocTammoumy. [py oM npeapapyrenbio HeoDX0IH MO COCTARHTE CXEMBL 3aME IEHHA npasoid, obpatHoi
H HVIEBOH NocneaoBaTensHocTel.

B2 B cxesmy 3aMeiieHMs NpHMoid MOCIeloBaTelbHOCTH TOEHE DLITE BREOSHE BCS WIEMEHTE
PACYETHON CXeMLL, MPpHYEM [APH PActeTe HAMATLHOrD THAYSHHA TOKI HECHMMETPHYHOMS K3 apToHOMHLLE
MCTOMHHEHN, CHHMPOHHEE W ACHHXPOHHER WIeKTPOOBMTIATETH, 8 TAKEE KOMITISKCHAT MAPYIKA JOKHE
BLITE BEELEHED CRepXMepexoInLMA IAC | crepruepexoIHLEMH COMPOTHRISHHAME.

Cresa saMeeHpa obpatHoi NocIedoBaTeNLHOCTH TAKES FOUEAHA BEIIOYATE BCE WIEMEHTE pacyeTHOH
cxembl. [lpu aros 200 obparioll nocrefopaTelbHOCTH CHHAXPOHHEY W ACHHXPOHHLX MAIIHH, 4 TAKHE

KOMILIEKCHOH HAPYIKH, CIEIVET NPHHHMATE PABHLIMH HyI0. ConpoTHaIeHHe obpaTHoi NoC1e10BaTe 1 LHOC-
TH CHHXPOHHBIX MALIAH CHEOVET NMPHHHMATE MO JaHHBM KATATOE, ACHHXPOHHBLIX MAIUHH — OPHHHMATE
PARHEM CEEPXMEPEXOIHOMY COMPOTHATEHHKD, 3 KOMIEKCHBIX HATPYIOK — B COOTBETCTEHM © Tadauueid 1.

Conpotueierne o0paTHol Nociae1oBaTelLHOCTH TPAHCHOPMATOPOR, PEAKTOPONR, BOAIVINHLIX M Ka-
DeAbLHEIX THHHI cneaveT NPHHAMATE PABHEM CONPOTHRISHHIO OPAMON NOCNe0BATENLHOCTH,

8.2 Pacuer Toxos oanoaznoro K3

8.2.1 Ecnu anektpocHabMeHMe IEKTPOVCTAHOBKH Hanpaxensiem m1o | kB ocvimectonsercs oT
IHEPIOCHCTEME] HEPes NOHIEAIUHA TpanchopMaTop, To HAYAARHOE IHAYEHHE MEPHOIHYMECKOH cocTan-

. 1
aapield roka oguodpasiore K3 oT cCHCTEME HL,::} B KMA0AMIE Y PACCYHTRIEOT 10 (opuyie

U AR (24)
" V(2 + Fy) “+ i1""|1 + e

TAg Fpp W Xy ONPEdJensior B COOTEETCTEHH ¢ 3.2 HACTORIIErD CTAHAAPTA;
For M Xpy — CYMMAPHOS AKTHEHOE M CYMMAPHOE HHOYKTHRHOS CONPOTHETEHHA HYIEBOH MOCIEI0BATe Th-
HOCTH pacyeTHol cxeMbl oTHOCHTEAEHO TOMKH K3, sOuM. 2T cOnpoTHRTIEHHA PABH B

rIII! = rl.‘.lr + 'r:p ™ rTA + .I"“ + rr: + |"I.h.u * ril:rcﬁ M 'rﬂm + ‘r.1.
W Xy = X + ':"Ip * XTA * xuu+ A + X0ki * Kbz
11
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rome 'rl:h H ':l:IT == AKTHBEHOE H HHOVETHBHOS COMPOTHARICHKA H}'ﬂﬂﬂ-ﬂ“ MOCISIORATETEHOCTH MO MEAIOIIEND
TpacdopMaTopa;
|""n,m " J:,:,m = AKTHEHOE M HHOYETHEHOS CONMPOTHEIEHHA "!."ﬂf-'ﬂ-ﬂﬁ. MoOCALI0BATENLHOCTH HIHHOMPOBOAA
rl:lh'.E H xlh-:fl- = AKTHBEHE H HHIYETHEHOS COMPOTHETCEHHA “F'Jf-'ﬂﬂﬁ MOCIEI0RATENLEHOCTH b:-aﬁ‘f-'\.rl.ﬂ.:
'rﬂJL1 H 'r“u.': = AKTHEHE M HHOVETHBHOE CONPOTHARTEHHAS HyYIe Bl MOCIeIOEI TS TEHOCTH I}D:{Eymlmﬂ
AHHAH {rllln.'l = Fiua + Xima = J'I!m}'
522 B SMEETPOYCTAHOREAX © AFTOHOMHLIME HCTOUHHEKAMH JHEPAH HAaYAlLHOE SHAYSHHE Mepio-

mMeckodl cocTapasomedl Toxka oanodainoroe K3 (f 'n',::']l B KHI0AMOSPAX PACCUMTEBAKDT Mo opuyie

1 = T (25)
I} T L]
' Vi2rg + mg)? + (26 + )

roe E:; — JKBHBANCHTHAA crepxnepexondan 300 apToHOMHLEY HCTOUHHEOR, B, KOTOPVIO OnNpelelfaoT o
COOTEETCTEBHM ¢ 3.4,

3HAMEHHS Fy M Xy ONPEJeNAoT B COOTRETCTENM ¢ 3.4, a iy W X — no 8201,

H.2.2 HavansHoe sHavYeHHWE NepHoddYeckoll cocTammaiomed Toka oanodaivoro K3 © yueTos CHH-
NPOHMLIY W ACHHXPOHHEX FIeKTPOIBHIATeIeH B KHI0aMIepax paccuMTHBANT Kak YEA3aHo B 8,22

8.2.4 Npy HeodXoIHMOCTH ONPedeleHid nepHoImyeckoil cocTamiweld Toka onnodaitore K3 s
MPOHIBOITLHLIET MOMEHT BPEMEHH NMPHMEHAIOT METOME PACYETA, NPHBEIcHHLE B patnenax 2, 6 u 7.

8.3 Pacuer voxos asyxipaznoro K3

#.3.1 MNpi aextpocHabe Al WeKTPOVCTAHOROK Hanpasennes 1o | KB oT aHeprocHCTeMEl Yepes
OOHHAAUHA TPAHCpOPMATOR HAYAILHOS JHAYEHHE nepHoaHYeckol coctannamomed Toka opyxdaznore

K3/ :f,:i'} B KMJI0aMIESpax paccuHTRBAT no qopMyne
iy Upum (26)

'FnI:l E———
2lric +xg.

roc

flg = K +rp +PT.'|. +'rr.|| +'ru1 T ru+r!ul:~+rlm +r,u-l'f2':

g =X T X T T X T X, T, T Xy T X
8.3.2 B 3MeKTpOYCTAHOBKAX ¢ ABTOHOMHLIMH HCTOMHMKAMMH JHEPrHH HAYATLHOE IHAMEHHE MepHo-

OHMeckol cocTamTammweH Toka apyxdasuoro K3 (f r,,‘}'r:) B KWICaMITepas PAccYHTLBANT no dopsMyne

e V3 Eg, (27)
1 T ——
’ 2 -"'I '“TE + EIE

H.3.3 Havansioe 3HaYeHEe NeprodYeckoil cocTammaoield Toka npyxdainoro K3 ¢ vaeTom acHu-
APOHHBLIX WISKTPOIBHAraTeneH {IE]'M} B KHI0AMOSPAX PACCYHTHBEAKRT mo qopsyie

3 . S Eg (28)

I =
Al =
IN Hp vy

rae £y — oxeusanentHas 0C acHHXPOHHLIN MEKTPOABHTATENEH H HCTOMHHK 31eKTposHeprii, B:

Fip M Xjx = CYMMapHBIe AKTHEHOE M HHIVKTHEHOE COMPOTHEIEHHA OTHOCHTENLHO ToukH K3 (o yueTom
NAPAMETPOR ACHHXPOHHEIN XNIeKTPOIBHraTe el ), MO,
#.3.4 Havansuoe geHcTeyOle: IHAYSHHE nepuoHYeckold coctamgmued Toka aevxdpasioro K3 ¢
YUETOM CHHXPOHHLIX AIeKTPOABUIATENEH B KILIOAMASPAX OTIPEIendioT KAk vEaZaHo B B 3.3,
B.3.5 Tpn HeobXoOMMOCTH ONpefeeHHA NepUoaHdeckol COCTARMANIUEH ToKa anvxipaznoro K3 B
OPOHIBOTEHEI MOMEHT BREMEHM MPMMEeHAnT METOIL PacueTa, MPpUBEICHHBEE B pazoenay 6 1 7.

12
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MPHAOKEHHE 1§

[ pesome HIyEnoe |

PacueT cONnpoTHREIEHRA IHHBMIPOBOI0E

. Heobxogusmele 1is pacqetos ToRoE K3 napaMerpsl WHHONPOBOIGE MOIYT DEITE B3ATH W3 HOPMATHEHO-TEX-
HUHECKOI ADKYMEHTALNN HAH DoayieHsl pacaerius serodos. [Napaserpu wononposoaos cepan IMA o LHPA
AaHK B Tabanue 3

Tabnuuma 3 — [Napaverprl KOMIUIZETHED IWHHONPOBOEOE

Conporsnaeise i, ConparmsieHie wyae nor
THir B G o u:ﬁ:::::;::: D:E Hn““"'ul:"“ﬁ R, w Chor e mppansigh wis, uQn /v
rI "rl 'rl-ul Illrl
L A4 — 1250 0,38,70,66 125 034 (L0iG (1,054 (1,053
LB A — 1800 11, 38,7066 1640 0,00 TRIE! (1,037 (1,042
LIE A A —3200 0, 35,0.66 Jxu 0,00 (005 {1,064 0,035
LI AGETT 01, 38,/0,66 2300 (1,020 0,020 (1,070 (1,046
LI AGETT 0,380,606 40 0013 0015 (070 (1,045
LIPATS 0,39 250 0.210 0,210 0,120 0,210
LIPATS 0,38 400 (, 150 0,170 162 0,164
LLIPATY 0,34 6300 0.1 0,13 {1 162 0. 164

AKTHEHOS CONPOTHANEHME OIHON (athl IWHEONPOROLA (£, ) B MHILTHOMAX NPH TEMIEPATYRE § PACCHUTHBAKT
1o thopsye

{ T1 . [29)
Fo= it e K- 108,
i} g 'T_ﬂ._+ - a
rie piby,,, — VASTBHOE CONPOTHENCHHE MATEPHATE WHHE NPH HOpMupoBaHHOH Temnepatype &, .., Oseoan® /g

o — HOPMHPOBAHHAR TEMICPETYPE, NPH KOTOPOH SUIHO YISTEHOE CONPOTHRICHHE, i
{ — ANHHA WHHE OOHO §ase, s
1 — CEMEHME WIHHEL, MM
T — MoCTOsHHAN, JABMCALLEE OT MATEpHALE nposoaHues, " pan recpaorseyToi vemn T = 242 "C; aan
orosckeHHeN sean T = 23 °C: ans anosmuans T'= 236 "C;
K, — wosphnusent aofap0dHEX NOTEPL, VIRTRHBAOWRA BIMAHEE DoBepXHOCTHOrO SdpexTa, shibewTa
BUIMI0CTH, § THEXRE FODEEOMHEX HOTEPE OT PACTIOUIOMKEHHEX BRAMIN METILIHMECKHX SICMCHTOR,

FHavenve KospguunenTa 200aB0MHLY TOTEPE MOKHE OUEHHTE, HOXOIH M3 PeIyIBTEIOR SKCIHERUMEHTLIEHEX
HCCIEIOBIHHA TOKOIPOBOIOE AHAIOMHMHEY KDHCTPYEURA MM pAccYrTars {npubim3nreisHo ) no gopuyie

Kﬂl = ﬁll'ﬁ;:lxll.i"

rae K, — koodufiusesT, Y MUTRBAKRIME HIMEHEHHE TeMNEPaTYPR WHHELL (3Hesenna K, npusetess: 8 npoosesnn 3):
K, — wosjepnupent GamsocTi;
K, — kosdehpunent nosepxaocTHoro shderra.

Jnavenun kosbdwumenros K w K s MEZHEX # ATOMHHECELY IUHH BIERCAT OT PAIMEPOE NONEPEMHOM
COMEHHA, PAOCHONOMEHRS 8 umend wws. JI8 ooMUOMHEIY IHH IPAMOYIOGIEHON COMEHNN, MMSIDIINL paIMepE
250 3 — 100 2 10 ms, NP8 PRCIONDASHUH WHH «Ha pebpos adauednd kosdumowenta K, cocrawmsoor 1L02—1,1.
Inavennn wosdpnurenTa K| 410 NAKeTOR IWHH I0NYCKAETCR NPHHAMAETE KEK UTH OIHHOYHEX IHHH.

Koacpduunent nobapoduey noreps K, A08 A00MUHMeBRY 100MH cenermest 100 x 10 smw? B anescavocTi or
HUCAA KIMH 7 A0KEH HMeTh cnenvioume sHaded: npu o= 1 K = L1& npur=2 K =125 npun=3 K, = 1 &
npun=4 K = 1,71

[pu npokimIke IWHHOMPOROIL B FAepee WK TYHHED ko3dapiuuesT 100ap0i e NoTeps caeayer Gpark Ha
(1,25 Govikiee, YeM OpH ero MPOKTATKE il OTKPLITOM BOLIVIE,

2 HHayxTHBEHOE CONPOTHENCHHE NPAMOH MO0CIEI0BTETEHOCTH (@35 IWHHONPOBOAA (X, ) B MIUTHOMAX HL METD
PECCEE TR BRIST (10 (popyie

d (30)
Xy = 0145 g —,
S
rie d — PACCTOAHME MEELY IWHHAME, M
£y — CPEAHES MEOMETPHMECKDE PACCTORHIE, M, PACCHMTRIBAEMOE 10 OIHONH M3 NPHESICHHLIX HIGEE (Bopay:

13
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I} anm wMEL NPRMOVIOIEHOIT CEYSHIA
By = 0, 22(0h+h),
rae bW — PEIMEpEL CTOPOH IPHMOYITIEHH KR
2} AMH IUMHE EBAIPITHOTD CEMEHARS
gy = 045k,
roe b — passep CTOPOHE KERIPATA;
5 o TpyDRaTOR WHHE KREAPITHYHON CEusHNA
g, = L3R CH

rae b, — pasMep HUPYRHON (BHEUHEH) CTOPOHE KELIPATHOTD COMEHIH;
O — govaufomes s, IHAMeHNH KOTORITD VIR COOTRSTUTEMEITE NPHBEICHHEM B Tabmnne 4.

Wil ®

TaGnwua 4 — Jnsscunn kosdepmonenta

Oroomenis BHYTPEHHerD Pagnyoe TPy KPYraorm coueH s £ SHe D He sy Pauuycy Ham Tn: R I
pHyTperne il cTopona TPYHN ERIAPATHOTD CEderRT K Enewneil cropone MEUEKRE K AEHT
1 0,78
0,2 0,79
0.3 081
0.4 (h&3
0.5 0,85
0,6 (LER
0.7 0.91
0.4 0,94
0.5 097
1.0 1,00

C]:I-I!,.'.'I,Hf-t FEOMOTPHMECEOD PEOCTORHHE By LTH NEKCT IWHH MUOEHD DACCHHTITE DO CICEYEALTAM Ijﬂ.'lphl'_'.'.ﬂéll.'l:
Iy ann EYXIMOSTHRCHAR D ITEEETIL

= 0,39k 3 ndk |

roe bW — COUTRETCTBEHHD TOOIMIMHA M IHPHHA OIHOH BOa0CK WHHE (Cs. pucyHok. 41, s
f — PRCCTOSHHE MERTY PRI GEEIME OCSMH {LSHTPAME MACE) CEMeHW WMH nakeTa (CM. pHCyHOoR 40, MM;
£ — woadebuise Hr, SaBUcH Ml oT orHomeHus d 500, e onpeasIHnT no KPUEil, NPHBEIEHHOE HA pucyHKe 4,
2} ANR TPEXDONOCHOD NAKET

Ing, = %H In 02246 = i+ 2 Ind k5 + 2 In dylyy + 2 Inod) 4k 5],

rae iy5, dhy W d)y — PACCTORHHA MERIY UEHTPEOMI MACC CEYCHHI COOTECTCTEYIOIIMX WIHH MAKETL,
kys, as WKy — woodbdmuBenTE, JAaBACHIME OT oTHOWeHnS o 00, d R d R 0 onpepeanemuie no KpuBoil,
NPUBEACHHO HA pUcyHE: 4.

FHEEH A CPEAHIY NEOMETPHYECKNY PACCTONHMI (£ ) nanBonee vioTpelnse X NAKSTOR IIMH C BI0PavH Mexty
UIHHAME, ABHBIMH TOOUHE WHHE, JOVDKHE COOTRCTCTRORATE NPHESICHHEM B TaGnmume 5.

Eoaduprupent & 138 onpeieicHis Cpeanens TaGnuua 5 — IHaueHHA g HEKOTOPEX NAKETOR WIHH
TEOMETPHYECKHN ACCTORHIA MEAULY MINHAMH
mm}mhm R Ceyenme KT T, II!'IJ ,ﬂ'u. oM
&
— 280 10) 1,53
r - it
1A - 210010 3.0
2,0 f——= -le ~
N ) - 212010 345
] - 3Rl 10) 249
B - p- -
W 5|’.-" 10010 3,50
z 2 ] & Sis
& % 8 q' 3120100 3,95

Pucyviok 4

4
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3 B gaqecTEe Q00YCTHMON (POCHETHON ) TEMNCPETYPE HAMPEBL IWHHGIPOEOIE B NPOENEKHTETEHOM PeaHMe
CAeIyeT npuHaMats ¢ = 70 T,
4 AKTHEHOE W HMHIYKTHEHOE CONPOTHEICHUA HYICROM MOCTEI0BATENEHOCTH (ALl IIHHONPOBONA (Ff, M X, ) B
MHLTHOMAY HA METp HPHEUMLKT {OpHeHTHPOBIRHG):

TuGnuuma & — HilFI'EI.'ﬂE‘.I'FI'Lﬂ KAl © ANHMHEHEBRIMM KHIaMH 8 AT HHHeBOR obDomoy ke

II-||||| = JI-I J—+3'r|| !I:

Ky =005+ 94,

MPHITOCAEEHHME 2
(cnpaayHoe)

AKTHBHEIE H HHIYETHBHE CONPOTHEACHHA KabDened

Cegennae kafienn, ssi”

ConpornrasHqe Tpexs astorg kabens & axosimae o ofondare. O

=y =X, r:_ x5
Iud .61 ({2 10,95 {5749
Bl 41 0087 T.6% 0,523
<10 184 0, (82 5,04 (461
£l 24 (078 1.5 U, 6
w5 1.54 0,062 263 [, X349
L35 [.1 0,061 el 0,298
T 5 01,765 0,06 l.64 0,257
=T (1,549 0,055 1.31 0,211
TS {1,405 0,057 0 0,174
120 0,32 0,057 0,92 0,157
1150 (1,256 (056 0,78 0,135
1«1 K5 0,208 0,056 0,66 0,122
L1240 0,16 0,055 (1,553 0,107
T adnmuma T — HllFlHML'TFI'I.r[ KADemH C ATDMHEHHE BRI E HHIEMHE B CEHHUIORDH 000a0uKE
Conpors e e rpeanisnor kabeas p copnmoweit oborouke, a0
Ceuenite kabens, My
ry=ry X=Xy ry X,
w4 9.061 1,042 11,6 1,24
Al .41 0,087 8,38 1,2
311 184 0,082 5,78 1,16
Jxlb 24 {0,075 4,32 1,12
3x25 .54 0,062 344 1,07
335 1,1 1,01 2906 1,004
50 0,769 0,06 26 i0.963
370 0,549 0,059 2. 0,554
395 0,405 0,057 21 0,793
3120 0,32 0,057 1,96 0,742
3150 0,256 0,056 1.82 0.671
3x185 0,208 (1,056 1,60 R
3240 016 0,055 1,55 0,535

15
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TaGauwua B — MNapamerps KaDens ¢ LIB0MHHHCBEMH EHIEMH B HENPOBOASILEH oboaodke

- A
Ceusnne kabean, wm®

':‘H‘IIFII.'\I THHFEHET TRPENKHA EH O kabicas n HOEPOEKIHILEN poasuke, wlau

-r Xy r,, x,
3wd 9,61 092 11.7 2.3
Jmb f.41 0087 .51 1274
=10 384 0,082 5,94 124
3xif 14 .078 4.5 23
3x25 1.54 062 364 2,17
335 I,1 R 33 214
3=50 0.76% i 2 869 208
3=70 0,549 0.059 1,649 207
395 0,405 0,057 1,503 205
=120 0,32 .057 242 203
3150 0.256 (0,056 236 2.0

Tabnwua 9 — n'ﬂpH.Mt"lT.lhl KADENH © WIHOMIHMEBEME EHIEMH B AOMBEHHEBONH 0Donorke

- 2
Ceverne kabean, sm

Can PFUOTHRIEHHE NETh AR HILHATO Eafleny 0 anmuHHIeEel oforouke, w0

|"|-r_. .'l'._".'l:_:, I"II .'\':;._
Jwed122.5 9,61 i, 058 1,87 57
Jwbt Ixd 0,41 {054 7.6 1,463
JxlH-1x6 384 .088 444 0,401
Ixlo+H1x10 24 RIS 3% 1,336
3x25+1x106 1,54 0,072 241 0,256
3354106 11 0068 1,93 0,232
JwSH- 125 0. 765 i, L .44 0,17
IxTH 135 0,549 0.065 111 0,145
354150 04015 i, 064 0887 0,124

TaGnwuoa 10 — [Mapaserpu kabens © WHOMEEESELIMH XKICTAMY B CEHRELORE obonouke

ConporusasHie SeTHpek LikHorn Kafens & copnaonof odoaoase, s
Cevenne xabess, um’

e B i Ty
S I 5 0.al i, 055 11,52 1.13
Fsebieb 1cd 6,41 i, 054 H,28 1.05
PRI TIES BT 354 0,058 5,63 0,964
e LR FA ] 24 054 4.09 0,531
354116 1,54 0.072 3,08 LM
A 354 1wl i1 0,068 2,63 647
PRI 0,769 i, U6 21 0.5
370135 0,549 0,065 1,71 0,393
Al 54 a0 0,405 RS 1,349 0,317
31204 150 0,32 RS 1,27 0,301
350+ 1=T0 0,256 0,062 1,05 ), 248
IxlE54+ 170 0,208 0,063 (985 0,244

i
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Tabnnuwa 11 — Mapaserpe gabeas © AOMHHHCEEMH ZWILMH B Henposoasmei oboaouke

Conparamier e eTHpek LIsHoro gafiean 1 venporalsmed obdoaouse, vy
Cevenme wafenn, s’
Fy=ry X=Xy r X
Tedd 12 5 .61 0,003 11,71 211
Tt 10 6,41 (094 .71 1,963
Tl = 1584 0,08 59 1.&11
L1+ =10 24 0,084 4.39 1,558
Tt lxl 1,54 0,072 142 1,258
L5 =l [.1 0,068 197 1,241
TS0+ [ 225 (1,769 0,066 2,449 0,949
LT 135 (1,549 0,065 2,039 0,741
£ Ll B (1,405 0,064 1,665 0,559
B ] 204 10 0,32 (1,064 [.54 01,545
Tl 50410 (1,256 (1,063 1,276 0,43

Tudnwnua 12 — MNapaveTpil £abean © METHBME EHTIME B CTICIEH0E ofoaodke™

Cevenme Conporeeaesue rpexEiainiorn gafenn, ulla /v, npy remnepatype ot 65 °C
10RO (M0 IH e

AMTHE, ri=r T=X, y X
L) 154 0, 0594 4,07 1.69
310 213 L,k 2 66 1,65
=16 1,33 0,082 L3 1,61
325 (.85 0, 2 1,38 1,57
335 .61 0,075 1.14 1.54
3=50 .43 0,078 0,56 1,51
20 i3 0,065 0,43 1,48
TS 0,22 0,064 0,75 1,45
31200 0,18 0,062 0,71 1,42
Bx150 0,14 0,061 0,67 .41
3185 0,115 L] 0,65 1,39
3240 {1,189 0,06 0,62 1,36

Tabnuuwa 13 — Mapaserpe Kabeis © MEAHLMHE EHIEMHE B CTAALHON ofoou ke

Ceuernne

ConpoTHBEIcHHE SeThlpexEaasnoro safenn, s Oy, npa

TEMNSpUTYpE anak 65 "0

Tl.'ll-Cl\JI:IrH!-IIIJ.'.H-II':IE'H
AHAK, WS ey =X, r X
Tk 1oed 154 i1 4,19 1,55
B [ D4 e 213 (095 2,82 L,46
Ixlb+1=10 1.33 {1, (¥ 207 1,31
T?i+ =16 085 i, (18G9 [.63 1,11
I35+ 1=16 0,61 0, (18 1,37 1,09
TS+ |25 0,43 0, (186 1,18 0,88
T T4 125 03 073 1,05 1,851
T+ 135 - 0,074 1.1 (654
o ok 1,52 (1,69
195+ | %50 0.2 0,072 0,94 0,54
L] 20135 .88 0,68
Jo 1 204170 0,15 1,07 0.7 047
] S0 1) 0.74 0,54
A1 504170 (1,66 0,42
e L5+ 1550 0.12 0,07 0.7 0,54
T LRS54+ 105 0,115 (1, (it 1,54 134

1
* JASEMACHWE BRIOIHEHD METHEM DPOEROIos coycHMes 120 s

17
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TabGauwua 14 — [Mapamerpu kabeid © MEIHEIME KHIAMH B CTAIBHOH 0BOIoMKe

Ceuenne Conpornsae e weTupesciisaory cabeas, wly s, npe Tesoepatype sas b5 C
TR PO e
MK, s r=r X, =, " %

dowif 354 1 4,24 149
4= 1) 2,13 (045 2ER 1,54
4x16 1,33 0,09 2,12 .14
425 .85 ERIERY 1.63 0,91
435 0,61 (086 1.33 0,74
450 0,42 086 1.05 .54
4710 0.3 073 (1.E5 042
44095 0,22 0072 T .35
4120 1% .07 .54 .31
4150 0,14 0,07 (.45 028
4185 0,15 065 .37 .27

JHaueH s H.!J'Htld:lllllilL‘HTH.. YARTRBLELLTO VECIIHYUCHHE AGEKTHEHOID CONPOTABICHHA  MCIHODT xubcnn TN
HAFPCES il TOROM K3, CHIPEACTITHENT B JAEACHMOCTH 0T CCHCHEH kabeas, Toxs K3 n PO LT L B HORCTH K3 no
EPHBEM, NMPHACACHHRIM HIL PHCYHEC 5 sunn El, A ATHMHHHEBOMD Kalsns — o KPHBGIM, NPHECOCHHEY HE PHCYHES 7

MR M

JaencHmocT KoMphAUHEHTE YEEAHYCHHE AKTHEHOD
COMPOTHEACHNE KADeARE PAHBLIX CedcHMi ¢ MEeIHBIMH
waamm o1 Toka K3 opu npoascsaressaoctax K3 0,2 ¢

VBETHYEHHE AKTHEHOID CONMPOTHRIEHHA KABEIEN

(enpomusie auEna) B 0.6 ¢ (nyEKTHpHRE JHEAH)

(L

18

w L W7 HA

Pucynok 3

JupncHMocTH EOXGHPHIRCHTE YBEINSCHNA SKTHEHGID

CONPOTHETCHRS KAMeIel UIHLX CONCHRE © MEIELME

wamn o1 Toka K3 npa npoasasuresssoctax K3 1,0 ¢
{cmniammene gamnn) w0 1,5 ¢ (nyHETHPELR JHERA)

Pucynok 6
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M E KT O CVY I APCTEBEHHBLB H CTAHIAPT

KOPOTKHE 3AMBIKAHHA B DJIEKTPOYCTAHOBEAX

MeToasl pacueTa B AIEKTPOFCTANOBKAX NEPEMENHOTe TOKA
nanpsaenuem 10 1 kB rocrt

2824993

Short-circuils in elekirical installations.
Calculation methods in a. c. electneal instalations
with voltage below | KV

MEC 29.020
OKIT 34 0900

Jara peeaenns 01.01.95

Hacrosmmil cTanmapT pacnpocTpaHseTed Ha Tpexdatibie WIeKTPOVCTAHOREW Hanpaxennes 0o | kB
MPOMLIILIEHHOH YACTOTLL, NPHCOSIHHEHHER K JHSProcHCTeME HIH K ABTOHOMHBM HCTOYHHKAM WIeKTRo-
FHEPrHH, YCTAHARTHBEAST ODIIVID METOIMKY [KCUETa TOKOH CHMMETPHYHEY M HECHMMETPHYHEIX KOPOTEHX
FAMBIEAMHA (K3} B HAYAILHLIE B DPOHIBOAEHE MOMEHTL] BpeMe i ¢ VUeTOM MapaMeTPoR CHHNXPOHHLIX
H ACHHXPOHHEY MaWEH, TPAHChopMATOPOE, PEAKTOPOE, KabelbHBIX H BOSTVITHEX THHAH, IWHHCNPOBOIOE
H VANOR KOMIOTEKCHOH Harpyaku.

CTaHgapT He YCTAHARTHMBAST MEeTOOHKY pacueTa TOKOnE:

= pH CAOMHEY HECHMMETPHAX B WIEKTPOVCTAHOBEAX {HAMPHMED, OOHOBpeMeHHOo: K3 W oDpLIE
npoBOaHUKa dasel), npd noETopHEX K3 1 npr K3 B a1eKTpoveTAHORKAX C HETHMHETHEIMHE e MEHTAMM,

- OpH JIeKTROMENAHHIeCKHY TIepex0IHEX OpoUeccay ¢ VUeToM HIMeHeHHS YacTOThl BPALersd
WIEKTPHUSCKHY MALITHIH,

- npE K3 BHYTRH JNeKTRHYSC KN MALLHH W TpaucdopuMaTopok.

Myuer 1.5, 1.7, 242, 2,11, 212, 3.6 # OpMIOKeHHA ABIAIOTCA PeKOMEHIVEMBIMH, OCTLILHLIE
MYHETE - OG83aTeBHEIMH.

1 Obmse nodoxeHHs

[.1 Hacrosmwsil cTaniapT YCTAHARIHEAST oDIIVIO METOAMKY PECYETA TOKOB B WIeKTPOVCTAHOBKAX
NepeseHons TOKA HanpaEenies 20 | KB, HeobXoIuMei 1008 BHO0pa @ NPpoLepEH RIEKTPOo0G0RYI0EIH M
Mo yeroBHAs K3, 1018 BEOOPa KOMMYTALHOHHEX ANMARATOR, VCTARGEK PENeHHOH 3aUIMTEH M 3a3eM s RN
VCTPOICTE.,

[.2 CTaMIapT YCTAHARTHEAST METOIHKY PACYETOR MAKCHMANLHEY ¥ MHHHMANLHEX 3HAMSHHN TOKa
MPH CHMMETPHYHEIY B HECHMMETPHYHEIN K3, BHOR KOTOPLIX onpeleieHsl B cooTeeTcTEMH ¢ [OCT 26522,

[.3 BenwuuHi, MoLlesamie pacuery, | JoNvekaeMad MorpeiHocThL HY PACUeTS JARHCAT OT VKATIH -
HEX B m L1 ueaei.

JonyeKamTea YOPoLEHHEIE METOIL pacueTon TOKOR K3, ecan HX norpeiiHocTs He npentimaet 10 %.

PacueTy 118 BROOPa W OPOBSPEN A8 KTPOOBGRYVIOBAHM 0o venonmanm K3 nomiemxar:

[} HavanisHoe 3Ha4YeHde NepHoIHYeckol coctasnaouwel roxka K3;

2) anepHoIHYecKas cocTamIamuas Toka K3,

3) voapus# tok K3;

4) DelcTEVIOIEE IHAMEHWE MepHOIWYecKoll cocTannAioied Toka K3 6 MpoMIsoibHLIH MOMEHT
BPEMEHH, BIUOTE 10 PACUETHOID BPeMeHd padMBIKaiied NoBpesae ol namnm.

s apyrHx ueneid, vEazau ey B . 1.1, pacueTy nodnesaT MakCHMATEHOE H MHHRMATLHOE 3HAYSHHA
NePpHOIHYECKO COCTaRMAKMUEHR TOKA B MecTe K3 B HAUANEHEH W IpOHIBOALHLI MOMEHTE BpeMeHH,
BIAOTL A0 PAcHeTHOMD BResMeHd paltMbikanmd noppeseddol weny. daa genell peibopa salesisiommy
VCTPOIICTE pacyueTy MOLTeRAT sHave e Toka ogHodmanons K3,

1.4 [TpM pacueTax TokoB K3 B anegTpoveTadobkax 00 1 KB MeobxonMo vUHTLIBATE:

[} HHAVKTHEHEE COMPOTHRIEHHA BCEN WIEMOHTOR KOPOTKOIAMEMVTON Uermi, BEIouad CHIORLE
TPAHCHOPMATORLL, APOBOIHHKH, TPAHCHOPMATOPL TOKA, PMEaKTORL, TOKORLIE KATVINKHM ABTOMATHYSCKMX
BEIKTROUATE R,

Hazanue odmunanisuoe
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JapucHmMocTH EOgMPHIHCHTE YBCAHYCHHA SKTHEHOID JaeucumocTy KodpgUuHeHTE YECIHYCHHS AKTHEHOMD
CONEFTHBICHIA KaDeaei paisy CeseHii ¢ LM HHHERE - COMIPOTHEACHAN KAGCIeH © AI0MHHHEEEIMHE EHIIMH OT
Mu acmase or Tokd K3 npe npoamcamTeasnocTax K3 Toka K3 opa nposonssmeasaoctax K3 1.5 ¢ (cromnmee
0,2 ¢ {enaomusee aupmnd w 0,6 ¢ (OVHKTEPHEE TR ) auama) w10 ¢ (nyekTHpnee mEmam)

L Pl '

| 2535 SO 85 M LT 1y
sl e ) o5\ osar e ael

Pucyuox 7 Prcynox 8

AdHHEE, VEASIHHELES HE PHCYHEEX 5—8, moavuaeHsl NP coeayioims pacdetsims vorommsx: K3 nponcxouur 8
PATHANLHON cxeMe, cofepaueil seres (TpaHchopaarop, Kabeik) ¢ HCTOMHIKOM HEH3IMeHHOH no asnauryae 30C;
TeMIepaTypa Kabens wasmensercd or & = 20 "C oo ¢ = 2 ",

Bluti AL, K
nponockrTensHocTes K3 (6, ) cocrammaer 0,2; 006; L0 L5 ¢
Temneparypy Harpess Kabeid ONPCACTHIIT © NOMOWLK) VPAEHCHHA HAIPCHA DOHOPMIHOM OPOBOIHHKD NP

AANADETHYECKOM NPOLECes, NPEoDpa IoBIHHOM K BRAY

o Py
Gt - ] :
FABC, [I- =T, Py — Pﬂln}J
[rren
rie fm— ok K3 & soMesTy BpeseHn §, kA
PaM P, — YACILHEIC CONPOTHRICHEA, Dira-st, MaTepHans Kabeas npH TeMnepaType § o HavansHol HOPMAPEIHHON
EL

remneparype 9,

5 — cedenne kabenm, v’

A — MIOTHOCTE MATEPHALE NPOBOIHHKR, KriM'
F— VCEKOPCHME CHALL TSUEECTH, M/

£ — VARILHAR TEUIGEMEOCTE MATEPHATE Kaleas npH TeMneparype &, = 6 = l‘il"“p“. T fler-K);
i — resneparypailiil xosfeppunent rennoesmeocr, 17K
0 — TeMIEPaTvpHEl KosfepMuneHT YasisHore conporiaients, 1R

Hasmeremne YACTEHOND CONPOTHEICHWE MATCPHEAIL Eabean NpH [MRREUTCHAY TCMICPEaTYRRE ONPEOC/IHET 1o
HEIPEIECHHHY

Pa=Py  Fye
L

rie

1%
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MPHITOAKEHHE 3
(pekomMerRIveMOe )

PacuyeTHEE CONPOTHRIEHAA NPOROI0R, NPOIHENHLX OTKPLHTO HA HINTATOPAX,
H OPOBOOE BOTIVINNLIX JIHHMEH

1 Pacuetsoe cONpoTHRACHNE DJOBOI0E
L] AxteBxoe CONPOTHRTSHUE TPSMON MoCIe oBaTelsHoCTH onH0l §is NPoBOQHHKA B MEUTHOMAY POCCTH-
THIBAKT [0 (hopayine

i (30
= o . Ll
r I:|:|'|'ﬁ:::klﬁ:ll:rl'll apu & Iﬂ B
roe Cy — H'.li.'l'_!'qﬂtl}:lLl.l-'l.ﬂHT.. ].“{HTHII-.ELH.':ILIJ,HE. VECIIHYEHHE CONPOTHRICHHRA © NMOBRILUCHHSM TEMIICPATY R {om. [TP0-

wenue 2). B gasecne pacueTHON TEMISPATYDSL HAMPERL UTH MPOROIOE ¢ PEIHHOBOH W IIACTMBCCOBO
HADIHLHEH npuHEManT & = 65 "C;

K = 1,02 — goodupiiuedt, YMRTEBUIOGINHT YBCIHHMSHHE CONPOTHEECHEA MHOTONPOBOIOMHELS RHI HNPOBOEGE 1
kabeneit seneactene ckpyten. [Uia onsonposooodisy npososos K, = 1,0;
K, — kosdupuunest nosepxHoctHOm afebekTa npu nepesedHHoM Toke. JIH MEIHEIX M ATKMHHHEHEIX
MPOBOAOE KoadRpHUHEHRT TPHHHMAKTT POBHBIN S0 HHLE;
F"...... — YOIENLHOS CONpoTHEieHne nponpoma npe 0 = 20 °C. e seanus nposoios pﬂm“ — (LTE O-samd fng,
A AmOMHHIeREX nposeaos p, — 002994 Owenn®

[T
§— COMEHME MPOHOIHHEDL, 887
{ — [LAMH NPOBOEHHED, M.
1.2 HuaysmHEHOS cONPOTHRICHHS NPAMOil NOCISI0BATE I EHOCTH (X} ooHOl dass npoBoLe KPVIIoro CeqsHs
B AL HOMAR. HE METH PROCHNThIBARYT Mo ops v

x= 0,145 lg o (32)
n

(e @ — PACCTORHIE MOKIV IPOHBOIHHEIMH, M;
R, — pasuyc npoBOIHHKL, M.
1.3 Ecomn cpasvenii 0 HYICHOH NPOBOMHHEN BRIOIHEHE K1 EPYIILN NPOBOIOE OIHHAKOBOIO CCMEHHHE H
NPOUIOECHE TAPLLIEILHO, TO0 HHAYVETHBHOD CONPOTHRICHHE Uwann dasa—HyIb {J.'ql_ Jb B MHLIHOMAX HA MCTP
PACCHHTREBART 10 dopuyae

_ i 133)
Ty =029 g e

Mpy npasoyroasEoi Gopae CosEHms HYISEOD IPOBOTHHEL CONPOTHRTEHHE UENH PEia— VL ONpEIeIsT 1o
CEMEHHAL (EIHOMD NPOEOIHHKL.

14 AKTHEHOE B HHIVETHEHOS CONPOTHRICHNA HYIEE0H NMOCHSE0RITETLHOCTH BOAVIIHEY THHAT, HMenmmns
HYIEH06 [IpOBO £ TOBTOPH M IS0MIEHHEM, REHCHT OT YHOE 3838MIeHH M ko3bduiIHeH T CeInHHOETH,

Mpy onpegene UM AKTHEHON B HHAYKTHBHODO CONPOTHETEHEA e Quas s nposog—Hy1e B0 [poso '[‘Fu:-—u'

X} MCIONBIYEOT COOTBETCTEBEHHO (OPMYTR 31w 33 wnw pacueTHRE AAHHEE, TPUBEICHHEE B Tabmmue 15 AxTHEHoe
M MHAVETHRHOS CONPOTHRTSHHA OOTIH © NPOMEXYTOMHEIMHE SIS HEHME ONPelsIainT YAMHOGKEHHEM PReueTHRIX
CONPOTHEICHHI HA COOTBETCTIYVIOWNE nonpasouHee Kosbhmunedta Ky n K| B GEscnvocTi o7 4HEIE IPOMEKyYTou-
HEIX SasesteHnil (m), pucyiok B 1 e oshduument cesonnoeti K, (rafnnua 16). 3navennn cosdainenra K, na
PHCVHES 93 TUHB OPH PAIHBX CRHCHRAK TPOEGI0E NeTIH—aHaro (VKN B URCTIHTEIR) B HVIRBOTD (VELSIHE B
aHameHarene), a K, Ha pucyHke 90 — npu pEOHEX CEMCHMAY HYIEBOD W 006X ceqeHrAN (EEHOM NPoBOEa.

TaGnwua |15 — InaueHn CONPpOTHRICHNH NETIN shasusil nponnn — HyIenoil nponogs Gie3 yaera
FEMAAKIIHY YCTPOHRCTE

AxTHpnoe (B YHCARTERE) W EHAVKTARHOE (B AnameEaTesep I.'ﬂllJ'IlI.'lrI.ll.lL'rtHl nerad, s,
L_EllldHJIE I.I.lliIHI'I (0] i ] II|'HI COYEH AN HYISHAMT JIFII.'FI'I-'I.IA.I:IH.. L1
ApasGLa, o
1& 15 35 50 T
368
16 TER - - - -
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Npodogscesue mafauns 13

SAETHEH{OE (8 UHCIMTEOE ) | HHIYETHRHOD | & THAMEHATENE) CI:III;|1l:|r||||.'|!.'I1IIH neran., wilia,
Cruenne III.H'IH'H‘I'!I IHPH CENEHHE HYTERODD NPOBLIA, MM
IEPOELRIE, !IM!
16 1% 35 50 Tk
35 208 228 _ _ _
0,67 Lh, by
| .99 1,70
15 - —_— . — -
%] 0,64
“ B 1,73 1,44 .18 B
- Lh, G4 .63 i,
0 B B 1,27 01 .84
I}EE I;LE | {1,610
Tabnuua 16 — [MpuaHakn CMMATHHECKH 308 B IHANCHHA Ce30HH0ID koadiduimenta £
BanmaTiueckie Wy
JH.IIIIHI.'. RAPNKTCFHRIYRIEINE KITHMAITHNECKHC
HIE L, I TRHT BT HMOHSCS B K SIS K TREEN
| 1 1 4
I Kamsariqeckns NpHEHLEN 30H
| CpenHss MHEOMUICTHAR  TEMEpaTy
(srmape), "C {—15)—i—200 | (—10)—(—14) O—{— 10y f—i{+13)
2 Cpeansas MHOIUICTHHE BEIC 1A
TeMAepaTypa (moas), “C (+16p—{+18) | (+18)—(+22) | (+2)—(+24) | (+2)—(+28)
31 MpoaociaurebHOcTE  JAMEPIAHHE  BOA,
YT 170— 190 150 1 ]
1 Juanenne woshchunenma K|
4 BeprHeEaipHee OcKTponkl LIHHei 3 u
NpH yDHHE  JIOKCHHA  HMX  HOPIUMHEI
J0.7—0.8 »i bl .67 0,77 iyl
5 To e, NN ATHHE ASKTPOA0E 5 0 .74 (.50 &7 0,91
6 To e, AN rOPHSOHTATEHLIX JTEKTPOI0E
Lanuoil 10 s ope roybuHe  SUnoGEeHHEA
IH,?—I.I.h' 1| i, 18 0,25 0.4 .67

* CeaomHii HE!IEIIthIHIJI-I-L"H'I' ONPEASITACT CHHACHHE CONPOTHRACHHA N0 CPREBHCHWMEY © MOECHMAIEHESR COMPE-
THRIACHHOM B COHOH NMPOMCPEIEAHHA HWIH BHEICEIXAH A,
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Nonpaeoanwse kosddummenta (K; n £)) & aKTHEHOMY B HEIYKTHEBOMY CONPOTHEICHARM NETIH
cfias0BRl NPOBOI — HYALBOH ODPOBOA, BOLIYIIHOH THHMNE

e
10
-“l'.-'."r‘:::_ == _T._..__._:._- yiiy _,."I?ﬂ
885 ARsR {050
3535
090 5035
25fac (0TS
ﬁ.@.‘i{ ’
S0/25
e 1871
/)
a0 I | | ] | | | |Mr ’
T
a
Ny
L8R -
g5
-
097 L
ki)
oasl 75
18
qa7 | | | i ! | | |
i 2 F & L1 B § 7 f g i) )

Mpusesannn

I Ha pepxes pHCYHES CHPaiE OT KPHBEIX JAHEl COHEHHS TPOBOAOE NETAH: B MHCIHTEIE — QioBoro mposoia,
B SHAMEHATEAS — HYJCBOID POBOIA.

2 Ha srkHes pUCYHKE COPLBL OT KPHBRIX HAHEL CEUCHHE HYNERLIX DPOBOLOBE NETAN. DTH KPHHELE MOEHO
BOCTETOMHON TOUHOCTER MCNOIBIOBATE MPH BOEX BOIMOMHELN COMETHEMAX cedeHnil asonoro i HYICHOID NPOBOIDE.

Pueynor 9
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MPHIOAEHHE 4

[ pesoMeH Ty Enoe |

Pacuer conpOTHEICHHA KOHTAKTOR H KOHNTAKTHRX CO€IHEENNI

OCT 2814993

SHaueHNR NEPEXIHEIX L'L'IJI|'.|I.'!I'I'.I1I3.'.II:HIIi-1 KOHTAKTHELY CORIHHEHHIT xabeneil, PATREMHEIY KOHTHRTOR KOMMYTIL-
UHOHHBIX BIEMARETOH M IHHOTIPOBOEOE B MHIHOMIX DTPHECICHE CODTHCTCTECHHO B rabimnax 1 7—19.

Tabnunua 17 — ConporHaicHBa KOHTAKTHEX cosiMHeHri Kabenei

CeneHME DM M H I EOT

gabeas, uMu? If 5 R 5 il a5 120 I 560 240

Conpomasscune, salis 0,085 i, 64 (1,0056 0,043 (0,029 0,027 {104 021 1,2
Tabnuua 18 — ConporHaieHis KOHTIKTHEX cOSIMHEeHI HHONPOEOEnE

Heomunanssmin To, A 250 401 Rl B 2506 BT

Copus INHHOMPORI0E LIPA-T73 LIIPA-73 IPA-73 HIMA-TS | IIMA-68H | IHMA-68H

Conporasichie KoHTaKT-

Horo cosmmHeHa, sl (1,010 (006 (0,004 (.00 (002 (1,001

TaoGnmuma 19 — npll‘E-EII.-E}H.tIEHhH." JHAYCHIA L'I:JIIP{H'HIL'.II:HI-IH PHIBEMHEY KOHTIAKETHE KOMMYTALMNOHHLIX
AIMITADETOH HANPERCHECM 30 | xB

Hovpsaishmi mok
MR paTE, A

AxTHrHOE conpoTHaicEns, wllu, PATHEN HE X COERMHEHA il

ANTRMATH L ECELRIT
AN ATENE

PYaHaILH IR

PATEE SHHHTEAN

A0
70
100

1 50
0
400
il
LN
30060

1.30
1,00
0,75
0,65
0,60
.40
0,25
0,12

0.50

LA
0,20
.15
.08
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MPHNOHEHHE 5

{copaBoqHOE )

IMapameTpil HIMEPHTEILNHNY TPARCHHOPMATOPOE TOKA

”j'.ll1 OTCYTUTEMH JAHHBLX HIAMTOBHTCIHR el HHIYETHEHBIX [.".'l_ﬂ.:l M AETHEHERIX |:|"|I..':| CHIPOTHEICHHAYX HIMCDE-
TN EHBIX 1'|1|':1!-|CIZ|ZIIZ!I|:I.\-1':1TD|'.IIZZIE TOEE JOMYCKIETOH HOTHWTBIOHATE SHANMCHHA, NMPHBCACHHLIC H TabanLe 20,

TaBGawua 20 — CL'II]]'."Z!I'I'HIL'.IL‘HIH'E IEPHHYMH X ODMOTOR MHOPOEHTKOBRRIN TF'E'II‘I'L"ZIIIJF."IEII’I.PF(JE T

ConporamieH e epauanol advoTi MHorErTEosors rpaacdopMatops, wii, oo
K osddimuaedt TE HOCTH
TrAHCI PN
TRANCIIp AT P i 3
TOK
1 Ta 14 4
20,/5 67 12 17 19
3075 m Ml B B2
40/5 17 1l 42 48
50,5 ¥ 7 2.8 3
7575 4.8 1 1,2 1,3
005 27 1,7 0,7 0,75
L5058 l,2 0,75 0.3 1,33
M5 .67 42 0,17 0,14
W05 0.3 0,2 0,08 0,088
400,/5 0,17 0,11 0.4 0,05
] 0,07 0,05 {0,k 0,02

NMPHIOHKEHHE 6

{pekOMEHAYEMOE )

ConpoTHEEHHE KATYIIEK ABTOMATHYECEHY BRKINMaTEeHl

J.IFH OTCYTCTHHH JAHHELX HaroToERTEcH Ob HHIYETHEHEIX [.'l.'hl_l‘ H OKTHBHHX ﬂ_n"ul:l COMNPOTHETCHHAY EATVIIEK
Fllll_'l.'II:'I]I1'I1.'.'Il:i-:I W IEPEXIHBIN COTNTPOTHRICHHAX TN BHEHEYX EDOHTRETOR AETOMITHHECKHX BhlETRI e DTy CEACTCH

HCTHNIE IO TE JHASCHHA ITHX COMPpOTH BIIEHHIL, NPHBCACHHBIT H Tabanue 21,

TatGau LI i 21 — CUJI!'.IL'H HEBCHHR EATYLUCE H KOHTIETOR AETOMATIHCCKHX BRIR aTenei

ConporEsncHie KTy W KoETakTa, s
Homaui essf 70K BREKIHGITETY, A
=i x}\.ll
50 7 4.5
70 15 2
10K} 2,15 1,2
1441 1,3 0,7
20K} l.1 (5
4000 0,65 0,17
I 0,41 0,13
L0 0,25 1
600 0,14 0.0
2506 0,13 0,07
ALK i, 1 0,05
Mpumesanne — B rafonme VEEEHE CYMMEPHEE COTPOTHEICHER KEITVIICE H KOHTEKTOR ABTOMETHYEC-
EHE Beikndareted (cepui A 3700 «Bpextpons w BA), 128 KOTOPRX STH CONPOTHRICHMA JEBHCHT OT WX
HOMHHLTEHOM TOKE 1 HE JAEACHT OT THIH BEETHMATEIH.
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MPHIOAEHKE 7

[ pesoMe Ty Enoe |

PacueT napaMeTpoR ACHIXPOHIY JIEKTPOIBAraTENek

[Mpee pacuete nepuoaudeckoil cocrrmenamel Toka K3, obyenomicHHOrD acHEXPOHHBIMIC S ETROABHIETE M E
Hanpsseednest a0 1 kB, peofioaMyo yUdTsBETE He TOOLKD WX HHAYETHEHLIE, HO 1 AKTHEHEE COMPOTHRIEHHS,

CyMMAPHOE AKTHEHOE CONPOTHREIEHHE, XEPAKTEPHIVHHLCSE SCHHXPOHHBE 20CKTPOOSHIETElL B HAYLILHLIE
moment K3 (Fy 1) B MEULIHOMEX PACCHHTLIBAKIT 00 (pOpMyIe

o
Fag = 1+ 0,968, (35)
rIe F| — AKTHBEHOE CONpOTHRICHNS cratopa, MO
= [
Fy — AKTHEHOE CONPOTHEICHHE POTOPL, NPUBEICHHOE K CTATOPY, HPH TT0M £y B MILTHOMAX PACCHMTHIELOT 10

ihopanye

) ﬂ,}ﬁ‘.#f" (P s + P

= 1, (36)
S EWENT

] "'-||:|'.1-|

g H" — KPETHOCTE NYCEOBOID MOMOHTE WICETPOOBHREITCEIHA 00 OTHOICHHR K OO0 HOM PRI EHOMY MOMCHTY
¥

P, . — HOMHHLIEHAA MOILIHOCTE AekTpoasnrarets, kB
oy — MEXHHHMECKHE NOTEPH B 3MeKTPONBMIATELe (BI0MaA odasodnse norepu), kB

! q — BPETHOUTE NYCKOBUGDE TORD JICKTHMBHTATEAR DO OTHOWCHERY K IO HOMHHITEHODMY TORY,

fype — HOMHHLIBHBEI TOK 2IEKTPOABHIATENR, A;
Sypon — HOMHHICTEHOE CKOORKEHHE, OTH. &1,

AKTHEHOE CONPOTHAIZHUE CTATOPE HEKTPOIBAGATED (r) B MIUTHOMAX, SCIH OHO HE TULHO HINOTORHTEMEM,
PACCHMTEIBAKIT 150 (popsayiie

= o U o €05 Pt (37)
sk
CIE 5y — HOMHHLEBHOU CRINIBACHHD QUHHAPOHHOTD WICKTPOIEHTITSLE, .
CH-CP?[“EP‘CIH,JHUC HHIYETHBHUS COMPOTHETEHHS HCHHXPOH HOMD 30 CKETROEBHRTETCIH I:IA:_[_' B MASUTHOMLDE DACCYH -
TRIEINYT 110 Cspimayie

. U i
X =V‘ % - 1 _‘"fw (38)

I “HikW
¥

roe L o — HOMHHANEHOS (haIHOC HANPRECHIE AnekTpoasnraTres, B

MPHIOEEHHE 3
[ pEsoMeHDyeM o |

INapaseTphl KOMILACECHOH HATPYIKH

| B coctas KOMIICKCHOH HOFPYIEH MOTYT BEXINTE QCHHXPOHHBIC H CHHXPOHHBIS SUVITCEKTRBHGITEIH, I'lFI‘El'_'lEl-

PEI30DBATEITN, ACETPOTCPMMHCCENTS VOTAHOBKH, EOHICHOATORHEIC EHT-H.]:I".'.H.. JEIMITE] HAKKTHELHRE B FRIOPEPHIHEC
HCTOMHMEN CBETIL.

2 Mpu onpeacicHnd HEEUTEHON JHAMEHEA NEPHOTHYECK COCTARAEH Toka B3 KOMIICKCHYES HAMPY Ky
B CXCMY MPHMO NOCISI0ETENBHOCTH CISIYeT BEOAHTE SKBHBICHTHON caepxnepexoauoil AC £, » conporuaie-

HUEM NPAMOH NOCACAOBATEABHOCTI £, 4 B Cxesy 0BPUTHON 31 HY1eB0i NOCACIOETENLHOCTER — CONPOTHAICHUAME
obpaTHOR £y W HyReBol £y, NOCICIOBETEIBHOCTE .
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JasncumocTe napaveTpon Kovnackcand marpyaen £y e Ly e Sy By 07 02 cocTana
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JapucHMocTs napaMeTpoR KoMaekcnoil marpysen 2y By By By 0T e colTasa

, g ' g [TEE_F
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i
Eowr E o]

a:er;;rJl— 5§%
'.r,.:i'—.!za\l
a0k a7 - +
S0k 06 ||III. J'IFLEHF
4.ﬂ~rzsvx Zoy
il o \'{;Er.vr/
2003 Jlr % AT
L gz
e i 1 il Pe
0 GZ G4 85 08 10Fy

GE of ) G065 G0 0 By
08 064 498 032 475 0 2,
o -

Pucynor 11

3 JHaqeHMA MOSYICH NOTHLY CONPOTHENCHHUA £y, gy B Sy . @ THKED 3KEHBLICHTHOMN CBEPANEPEXOIHO
AN C xomnaekcHol HArpyIKmn .E'Ijl”r B OTHOUHTEIBHBY SOHHHLUAY TPH OTCYTCTEHH TPy rHx, Gouee NoHBX JaHHEK, MOTYT

ORITE IPSASIEHE T KPHBLRIM, MPRBCICHHEN B proyHeax 10w 1] B SasMcHMOCTH OT OTHOCHTEIBHOM COCTERA
norpeburenei vann warpyssn £, rae By — CyMMapHARR HOMUHEIBHIR AKTHEHAH MOIWHOCTE Harpyskn, kB, P —

YORIHORICHHAR MOUWHOCT: i TID'I'PEEI'I'I'L‘.'I:"I. HEIPYIKH, kBT {P-'"-'J. — ACHHYPOHHREC JBHITTEIN, FL'H_ — CHHXPOHHED
® =

ABHFITERN, 'P'I H TR HAKATHBAIHHA, .F'.* ¥y ANCKTPOTCPMAYMCCEKHT YCTAHOHEKH, P" r FEOHAMTOAHCHHENS JIEM IR,
P - "

% %
£ — npeoBpaiosarenn).

=

Conporaanenne npasoi (obparnoil, nyseaol) nociciomreasioers 2 (2 LA ) B OTHOCHTE k-
P £ L]

HEX SIHHHIAY NPH HOMHAHBTEHBIX YEIOHHAX JO0NYCKACTOH PACCHHTHEBATE 1O l.E:I-DFI'!.'I}'JIL‘

I (39
fmru..u =5 .

L

vriaxt
14 1}
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G Py HOX —AKTHBHAR M HHAYKTHEHAH COCTARIAKMUNE CONPOTHRACHIA NPAaMoi (00parHodl, Hyacsof) nosmreaomn-
TENBHOCTH i-M0 NOTPEDHTEN, BEIKMAH COCTARIRKHUNE CONPOTHENSHUE ICMEHTOR, CBRILBALIH
NOTPeDMTEE © wusams yans (00 1 €B) ux 3HadeHss B OTHOCHTEIBHERS COMHHLAY [IPH CFMMEPH 04
HOMUHANLHO MomHoeTs S, KB/AL 0 CpeIHEM HOMWHLTEHOM HAMPEESHHHA TOH CTYIEHE HUIIpH e His
COTH, [ OHE NPHCOCOMHEHL, NpHBeteHsl B Tafanue 1:

&, —NTHAR YCTAHOBEICHHAR MOLWHOCTE -ro norpefurend marpyars, kBA.

MPHNOXKEHHE 9
(oK MERAYEMOE )

¥yer BIHAHHA AKTHEHOTD CONPOTHEIEHHA IVIH HA TOK K3

I ¥Yeer snesrpracc kol 1yrm B mecTe K3 peROMeHIVETCH NPIHAB0IHTE BECICHHEM B PACHSTHYEE CXEMY EKTHEHOTD
CONPOTHRMEHHA AYTH F,.
2 [Mepexoasoe aKTHRHOE CONPOTHREHKE Ayrie B MecTe K3 (r ) B muimosax jasicut B ocHoBHOM ot Toka K3
M AJMHES DVEH 8 PAcCHHTHBACTCR (0 {rpMyae
A {40)

ro- [E"_El-ég‘l e

'
T

rme {,, —HEYATLHOE ACHCTEYRMUCE IHAMCHHS NEPUOIHYCCKD cocTaRnmiomel roka B mecre K3, kA, onpenensemos
€ YMETOM CONPOTHRICHNA 1¥TH,
{, — mnueE IyrM, oM, KOTOPEd MOEeT GuTh NPUHATE PABHON:

f= danpu a < 5 mu;
I =204 In%r""ﬁ’ T, npu a = {5+ 50) mm;

£ o= gnpua> 50 mu,

FEE e WXy — COOTECTUTBCHHEO CYMMUPHOC AETHHHOC W CYMMAPDHOD HHAYETHEHOC CONPOTHERTCHASA LCTIH, K3, s
d — PACCTOHHHC NMEEY 1|E'JiHr!H HPOHOIHHEOR, M.

Jnr anexrpoyveradosos 0.4 kB arminHoe CONpOTHRISHHE ERTPHYSCKOHE IVIH MOXET DulTh OIpeisnerns (o
KPHBLIM, [IPHESOCHHEM HA pHoyHiEax 12—22,

Ha pucymxax 12—21 npeacTaRIcHE PRCYCTHLIE KPHBRIC JABHCHMOCTH AKTHBHOMD CONPOTHREIEHAA IyTH F, OT
MUIOLEAE CeMCHMA (5) W ATHHE TOMHEHNES BOTO KaDeas {-"‘_EL OIPEICTHEMAR PICCTOSHHEM OT BRIBOIDE HHIWErD
wanprsedns (0,4 B rpanchopyaropos pazimuHol MolHOCTH 00 Macta K3, KpHese n0CTpoeHE & HOIOTE 0B HHEM
dhopaynet (40) mpu tpexchasios w ognodpassom K3 o npa [, = 3a.

Ha pueynxe X2 npeictamicHe pacHSTHRE KPHBLIE JABMCHMOCTH AKTHBHOIO CONPOTHETCHUA O¥TH OT THIE W
ILTHHED LHHOPOROIE, TOIEAKMEHHOND K Brpotay (L4 kB rpancihopuaropos paumieHoi MODTHOCTH, Oripeieises od
paccrosnmmest a0 mecra K3 Kpuese copagepnues s wrnonposozos cepui LTMA 1 nocrposis ¢ menoisinsaHnes
thopaynst {(40) npu yenosus, uro [ = 2g.

[Tpn onpeaencHnn QETHBHOMD conpoTHEAcHHA oyrH B coyase K3 p mabeae pamnoil [, noaoodcHHom &
TPEHCHOPMETOPY Yeped WHHONPOBOI LIMHOE [, Hin deped kabeis Jpyroro cedecHHA, PeayibTHPYRHUYKY JAIHHY
NpOBOIHHED IIHHEOEPOEI—ELDe b (EA081b—EADEIR) BRIPRAANT Yeped IMIHHY TORPEaIeHRON Kaben:

fon = T * Tiwhud T {41

FaE Zy,p W I, — MOIHBE CONPOTHEACHUA OPSEMOHE TOCISI0BITENLHOCTH IHHHONPOROIA 1 kabeas, mOw.
3 BAHEHNE SXTHEHOND CONPOTHEICHIA AVTH HA TOK K3 MOXHO TAKHE YIOHTHBATE MYTEM VMHOMEHHA PACHETHOID
Toka K3, mainesHoro 6o yueTd CONpoTHRISHEHE TyrH B smecte K3, wa jasmcmuuil or conporaanesdns uend K3
- ; g v - . o
nonpapoddeii koadupuaent K. Snauedne ko trd K, noaydeHHoro skenepasedtaisao nps K3om
TpaHeOPMETOpAME MoHOCTER H30— 1000 kB-A, {T.l"n'f'} AOEHO ONPEIEIHTE 10 KPHBLIM pHCYHED 23,
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2} aKTHBHEE CONPOTHRIEHHA MIEMEHTOR KOPOTKOIAMEHYTOH LEnH;

3} AKTHEHEE CONPOTHRTEHHA PAATHUHEN KOHTAKTOR M KOHTAKTHEI COeqMHe i,

4y aUAMeHHA MEAPAMETRPOR CHHXPOMHLIY B ACHHXPOHHBIX e KTPOMRHTATE e,

1.3 [lpu pacuerax TokoE K3 pekoMeHIVETCA YUHTEBATE!

1} conpoTHBEIeHHe WekTpH4eckol ayry B Mecte K3

2} AIMeHEHHE AKTHEHOMD CONPOTHETEHHA NPOBOIHHEODR KOPOTKOZAMEHVYTON LUenH BCIeICThHE HX
Harpesa npa K3;

3} BAHMAHHE KOMITIEKCHOH HAMPYIKH [JIeKTPOOBHTATENH, NPeodpasonaTeId, TepMUUYSCKHE VCTaHOR-
KH, JaMbl HAKATHEAHKA) Ha Tok K3, ecid HOMHHATLHE TOK JNeKTPOIERTATENSH HAMPYVIKH NPeRLIWAET
1.0 % HavanLHOTO 3HAYeHHA NeproaHdeckol cocTammowmei Toka K3, paccurtannoro Ge3 yaera Harpyaki.

1.6 [pu pacueTax Tokon K3 oonyvckaeTcd:

1) MAKCHMATLHO YTIPOIWATE H IKBHBAIEHTHDOBATE BCIO BHELTHION CeTh N0 OTHOWEHHID K MecTy K3
M HHIHEMIVATERG YYHTRIEITE TONLKG ABETOHOMHBIE HCTOYWHHKN WEKTPOIHERTHH W eKTPOIRHIaTE M,
HEMOCPeICTEEHHG NPHMEIKAIHe K MecTy K3;

2§ He VUHTBEIBEATL TOK HAMAMHHYHEAHKA TPaHCGDpMAaToOpOn,

3} Me VUMTEIRATE HACKEIIEHHE MATHHTHEIX CHCTEM WIEKTPHYECKHX MALLIHH,

4} npHHHEMATE KoadupHuHe T TpaHChopMaLHH TPaHChHOPMATOPOE PABHEIMH OTHOMWEHHK CPeIHHY
HOMMHAILHEY HANPAREHAN Tex cTyneHed HanpaXennd ceTell, KOTopLE CBAILIENOT TpancdmpMaTopl.
Mpr 3ToM CASIVET HCNOIBIOBATE CASIVIOMIYHY IWKATY CPEIHHY HOMHHALIBHLIY Hanpaeuuid: 37; 24; 20;
15,73, 13,8; 1005 6,3; 3,15 0,69; 0,525; 0.4: 0,23 kB;

3§ Me YUHTLIBATL BIHAMAA ACHHXPOHHELY JMeKTPOIBUraTeNel, ecnH Wy CyMMAPHLIA HOMEHAENLIH
ToK He npessigaer 10 % HavanLHOro JHadeHHd nepuonHueckoll cocTamnsioweid Toxa n owmecre K3,
[EACCHHTAHHOTD 083 YYeTa WeKTPoIBHIaTenei.

1.7 Tok K3 6 anekTpoveTaloBEax Hanpaxkenses 1o | KB pexoMenIveTcd pacCuHTRIBATL § HAER H0-
BAHHEIX 21HHHIAX.

[pH coOCTARNEHMH JKBHBANSHTHLIX CXEM JaMElleHHd NAPAMETPEl WIEMEHTOBR WCNOTHOH pacueTHOM
CHEML CAEOYET NPHBOIATE K CTYNEHH HANMPSEAEHHA CeTH, Ha KOTOROH HaxoIuTcd Touka K3, a akTHBHBIE
H HHIVETHEHLE CONPOTHRETE HHA BeeX WIeMEHTOR CREMEl M IIEHHA BEPAEATE B MILIHOMAX.

1.8 Ipu pacuere ToKoBE K3 5 2IeKTROVCTANOBEAX, MOMTVUAKUIMY MHTAHHE HENOCcpe  ICTHEHH0 OT CeTH
IHEPrOCHCTEMEL, JOMYCKASTCHS CUMTATE, YTO MOMHAAI0IMHE TPAHCopMaToptd ToIKIodeHL K MCTOUHHKY
HEHIMEHHONS Mo AMITTHTYIS HANPIEEEHUA Yepes SKBHRBATSHTHOS HHAVETHEHOE CONPOTHRIEHHS CHCTEMEL.
IHAYEHHE ITOMD CONPOTHRASHUA (X, ) B MIWUTHOMAX, MPHBSIEHHOE K CTVIIEHH HHIWETD HANPHHMEHHA CETH,
PACCYHTRIELIOT N0 Gopuye

1 2
— ILII|.'|1LI-IH — 'r"lln.'p.l-ll-l -3 [I]
= = B L1
SR I A 5
b k.BEH ep BH K
rog Ul:p HH — CpEaHe: HOMHHANLEHOE HANPARXEHHWE CETH, I'.I.l'.'l,I[l:'_HICr"-.Iei-IIIGﬂ K OOMOTEE HHIILEro AT -

#eHud Tpasncdopsaropa, B
Uippp — CPEIHEE HOMWHATEHOE HANPAKEHHE CETH, K KOTOPON MOIKNOMEHA 00MOTKE BRICIIETD
HanpaAZe HHA TpanohopMaropa, B
Iogn = L g — ACHCTRYIONUIEE IHAMEHHE NepHOIHMECKOH cocTapnAimed Toxka nmpd Tpexdaiiom K3y
BHBOI0E OOMOTKH BEICHIETD HANPAXKEHHA TpaHchopMaropa, KA,
5, — YCIOBHAH MOLWHOCTE KOPOTKOTND JAMBIKAHHA ¥ BLIBOAOE O0MOTEH BRICLUIETO HANPAKEHHA
TpanciiopMaTopa, MB AL
[MpH OTCYTCTEMH YKAZAHHLIN JAHHBIY IKBMBAIEHTHOE MHAVKTHEHOS CONPOTHRIEHHE CHCTEMBl B
MIULTHOMAX JOMYCKASTCH PACCYHTRIBATE Mo dopMyne

_ U 12}
SEEEW L

ord. wos Cep BH

roe f

OTEI.HOM

= HOMHHAILHBEN TOK OTEIOYeHHS BRIETIOYATENH, YCTAHOBIEHHOID HA CTOPOHE BLICIHET)
HANPAREHHA MOHHAADWETD TPAaHCpopMaTopa HernH.

Mpusedanne — Boryuasix, KORIE foHHALOWIHE TRaHClopMaTop NoanoueH K CETH SHEPrOCHCTEMEL Hepes
PERKTOR, BOSIVILHYHY I KADERHYVIO I HEM (AHH0 6 Doaee | ks), Heobaodmymo vUiTRBATE HE TIVREG HHIYVETHEHEIES,
HiF B AKTHEHRE COTPOTHEISHHH 3THY QNeMeHTOR,

‘.I-
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34 TpacpopMaTopos MoumocTsin 730 kKB-A

Jasmcumocts r, = fis, L) npn Tpexdaznom K3

b npn Tpexdraznom K3
630 kB-A

a lil|i.ﬂ-
METOPOM MOHOC TR

Juencamocts r = fis,
3 Tpancipop

i,
?‘FH Al

s Ml

. i
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el el e ¥
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ff::fr!!:””””.ﬂrf!ffxﬂu | th
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Pucyrok 13
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JasHcHMOCTE r, = fs, [ ;) npn 1pexipaznon K3 Japsmenmocts v, = fis, 1 ) mpn rpexdaznom K3 2
13 TpascopmarTopos momEccTes 1000 xB-A rpanchopaaropos mommmocTen 1600 B-A
e A Ty MM .
e : T
ﬁ"* jm e _k .,."i..-.r o
200 2 T 25 A
rda - i0 "' el e
,.-"rf i = A "l
F
a0 . ) A Ak
a0 .rf,fj ;,-;; 95 ] - v g il
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AW - ”_Tu o118
g :f;‘ - (71748 | A
ﬂ'jﬁ K iﬂ; F v lrd r“'ﬁ?
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'z e
Eﬂl‘ & ’_.-""rlr 'i
Z BT A7 87
;LA A ]
A
s
1w . 0 f;"
50 ' S
|
J s g msp o 2og fn.'ﬂr F o = oo rsp 207 ME.!‘E-"
Pucvaox 14 Puoyaox 13



Jusmenmocts = fis, 1) npe tpexdraznon K3
2a TpaschopsaTopos sommocTe 2500 kB-A
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g
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Japmcwmocts v, = fs, L) npn omwodazeom K3 2a
TpascrpsaTopor moupee T 400 KB-A npa cxese

coenmmennii A (cnsommue amnm) w ‘1:'-,-""1':""
(MYHETHREHER JHEHH)

Fo Mt
ad 5 = I win £ o
-
| 18
HKT'!H;%:
- AT A
A TS
AW T
WAAY e
J; ;fﬁ -
71 =
5 / X
W == ,
S 2
ke . ’_,,f
y vz
I
20 /; :
AW /4
i
l'd,
W
5

0 50 M0 450 20 g m

Pucynow 17
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Japmcumocts r, = fis, 1) npn oanodazaow K3
13 TpascopMaTopoy MmommEeeTee 630 KB-A npa cxesme

coenmmennii &Y (ensomEse amamm) n ":",-'"I”'f"
(MYHETHHEE AHHHH )

‘HFJ Ferar
JaE 5
@h‘“‘".«ﬂ
§F AT 35
=
A
__,.-'”"'}2:5'

=

0 50 10 550 200 L4 m

Pucyuox 18

12

Jammcwmocts r, = fs, L) npn oosodazeom K3 3a

rpasedupsaropom monmocTes 1000 kB-A npu cxeme
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Jasmcumocts v, = fs, [ ) npa oanodazaey K3 2

TpancopsaTopost sompocten 1600 xB-A npu exese

COEANEEHHE 1!5.,"“7': [CMUHEE ARHAH) | ";",."‘"f'
(MYHETHRHLIE NN}

P‘F’WH
raf | |' |
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Jammcumocts v, = A5, ) npn ognodazaom K3 2
TpanchopsaTopos MompocTen 2500 kB-A
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055 M0 S50 200 I g m
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Japnewaoets ry = foan, £) npa tpexdazaom K3 2a tpancdopsaropasy momnoctse 1000, 1600 u 2500 xB-A

F il
&0 THIE WM HO P00,
I — [IMA-63- 1000
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D | R
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Purcynox 22

Jammenmoe s koadupuumenra K, naiacnnoro SECISpHMERTAILND, 100 i isnoro somenta K3 (kpusan 1)
i veraposnsmeroca K3 (spusas 2) or conporueseans uene K3
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Conporumaesne uenn K3 {2 ) onpenesior B sasmcusoct or auna K3

npH TpesipaiHoM o L:*' =V rig=Xi;;

npw Eyxdassom 2 fi' =243 r ]':..-.-I-I 1

npu oanoduanos = 13 (2, 4 ne’ 020, F ) -
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MNpueeacHiey Ha preyake 23 kpuseiy K (2 ) CODTBETCTEYIOT BRIPRAKEHNA

K= 0,6 — 0,0025z, + 0,114 ¥z, — 0,13 7, (42)
K =055 — 0,002z, + 0,1V E — 0127 % .

4 I'!p:-l ONPEACIEHHEA MEHAMLARHOTD JTHIMCHHH TOED K3 v anromomeoii '.i.l'llﬂl.']"'.lll'-ltli.']{nﬁ CHCTEME I'Lp.l-:lﬁ-.l'lI-iIEH-
HEH YUET RIEMHHHA OKTHBHODD CONPOTHRICHAR '.i.'Ji.'.I.'I'PH'{'E‘L'k'.CIﬁ AYTH Hi TOK K3 A0MYCEEETCH NPOHIBOIHTE YMHEORE-

HMEM pacdetHoro toka K3, vafinesunoro Ge3 ydeta cONMPOTHMREISHHS O¥TH, HE nonpasoddsil cospcmuanent K.
Fnauenne om0 koofeprueHTa A0NVCKEeTOH NPHHATE pasass 0,7 —0 8.

NMPHNCAEHHE 1

[ RO I MO |

Yyer BAHAHKA KOMILTCECHOH Harpyikd Ha Tok K3

MeTon vueTs KOMNICKCHOH HAMPy s npH pacdeTe Toxs K3 Snsncur o7 XapaskTeps REXTHOH CRes bl SaMele s
KOMITIERCHOH HArpy ke (puoveox 243 o nososenns mouen K3 (pucvaox 25),

CocTas yrd KOMILIEECHOH HATPYIEN

By
r Al
~
b
xz S -
|
L i
AJ = acunsponnue asararean; OF — cansponsawe onnare- KT AH
s JTH — aawnu Hakaaasanem; J85 = aosnn rsopaipRinse

I — npeabpaosarenw, 3V — aGeETpoTepMauccEHe YOTESHON - r

ki, K — kopgencaropHiue Gartapen; K7 — xabeasnas snunn;

A — anToHOMHENEA HeTOMHEE seETposnepren: K, K2, £3 — é é é ﬁ
rouki K3 ¥ = mpancapsarop

H{GIL

AL g aw a7 3 A3

Pucynok 24

Mpeodpaoparne CXEMBl SAMEMIEHHA KOMAEKCHM HATPYIKA

AZ
nNr IJ'IT.?
28 Zine
Ean Ear
2 7 g
Pucyrok 25

B pansansaoil cxese (pUocyHoR 25a) S0NYCKASTCE HE YMHTRIBATE BIMAHEE CTETHYECKHX noTpebHTeacH (npeab-
PELAGBEETETH, IMEETPOTEPMHNECKHE YOTAHOBKM, HMekTpHdeckoe ocpemenne). Havanedos 3uateHme neprommses ko

i5
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cocTapmiowei Toka K3, yaapreil Tox, 4 TAK&e neprodHEecky s COCTaRIARIUYE Toka K3 B nponisoasHi moMent
O ACHHXPOHHBI M CHHXPOHHEX SKTPOABMIETEASHE COsIyeT paccuHTHEATE B COOTBCTCTEMH © TpeloBavusaMp
pasgeaos 3, 5, 7.

Mpan K3 3a ofmnse gos ¥ HArpyIsn conpoTHanesmest (puoyior 255) maqaisHor SHENSHHE NTepHaIHYecnl
coorasamomei Toka Tpexduanoro K3 (4,0 ) B kiioammepax cienyeT onpeienaTe ¢ VHETOM RIHAHK 1BHMATEALH0§
M CTATHHECKO HAIPYI0K, nenodabLsya opsyny

Er Yepnn
HE {43)

f

anH
| U S Hipmu
3 "'JIL;E'IHI 5. COS Py + T g r+ [:;le 5 qu:nHl.+x|,_-;f

rae Eﬁr w£ — sxemsanenTHad 300 w conpoTHEICHNE MPRMOE TOCISA0RITENEHOCTH VAT HATPYIKH; WX THaue-
* " HHA B OTHOCHTEIRHELY SIHEA LAY ONPEIEIHET 10 KPHERIM, NPHBSIeHEEM i pacyieax 100a 1]
APIKEHHA 8 B 3BHCHMOCTH OT OTHOCHTEIEHOI CoCTanm norpebnTensil;
Fix W Xy — COOTBETCTHCHHO CYMMAPHOS AKTHEHOC H CYMMBPHOC HHAYKTHBHOE CONPOTHRICHN WENN KOPOT-
ROT0 JasuisaHns, O (os. 3.4
S —  CYMMAapHEH HOMHHAIRHAL MOWHGCTE Harpyae, KB-A:

Uy — CPOIHEE HOMMHAARHOC HANPHACHHE CETH, COOTBETCTEYROMCE OOMOTKE HHILETO HATIPHKEHIA
Tpadcipopaaropos, B
JraueHns VIAPHOID TOKS H NEPHOANYMECKON cocTanimmmei Toxa K3 B nponssoisHsi MOMEHT BPEeMEHH OT
JICKTPOABHIATCISH CIeOyeT OMPeIsiaTh § COOTRETCTRUM ¢ TpebomHnamu pasaenos 5 1 7,
[py KOPOTEOM 3aMBIKAHHE 3 OBIHM ATH HAMPYIKH B CHCTEMB! CONMPOTHENEHNEM (pHoyHORK 258} H Gamskny
AHAME N OTHOIISHHA X7 BETBEH Pacte THON CXEME! HAMATEHOS JHAMCHHS NEPHOIHYECKOi cocTarnammuei toxa K3

0, ) AONYCKAETCR PRCCHNTHEATE Mo (popayne

| R
UEpHH?zIHI'+1FHT L'..-|-|HH Z,
ot = £ & + £+ By

e ,FHF — BIC yana Harpysu;

(44)

M, — KO3gepHUHeHT TRaHOPOPMALHN TREHCQopMaTopa;
L Loy £ — MOAYIH CONPOTHRMEHNI BeTEEH MCNOAHOR cxeMBl 3aMemeHns (pucyHor 258), npryes
Lr3n.|-|H _
e g

= ot +xd
E..-‘ Vit

I =Z
HE T 4

PECCHHTHBAETCH KAK VERZHO B 3.2;
Y B I
L =N g+ Xy s
Flg, M Xpp, — COOTBETCTECHHO CYMMAPHOC BKTHEHOE B CYMMUPHOC HHIYKTHBHOS CONpoTHAIeHRA uemn K3

Vaapusilt ToK coenyer onpeasiiTs B COOTRETCTENK ¢ TPefouaHas i pranena 5.

3
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MPHIOKEHKE 11

[ pesoMeHTveEnoe |

[pasepel pacgera Tokos K3

Mpusep 1. [Lnd cxesmpl, OpHBEIEHHON HA pUCYHES 26, ONPeIeiNTs TOKH NPH TPex-, 18yy- ¥ oaHodasnom K3 s
roske K1 na rpespaziore K3 onpeacinrs MakcHsMaibiee 1 MEHHMATEHLIE SHBUCHHE Toxa K3

Pacaernan cxema & npamepy 1 u ee npecipazosiane

£
Lyy=dn8
T
It
&F f

v |
&7 I
a

| &
| Xe
| &8
X Apr
| E&T—f | 50,6
07 L #
X X
|I ﬁg | 7,05
” | . (-
I 'Eﬁg I &, r
K 2 oy
E o Il i
| ¥ Py
L Ifi% Al
d) Ir o (i:) Far
ooz X0 o7

Pucynok 26

1.1 Hexomnsie aanase
Cucresa C:

5, = 200 MB-A: Ucp.HH = 60 kB
Tpancfopuarop T: TC = 1000/6

8, e = 1000 kB-A; Uy, = 6,3 xB;
Uyy =04 xB; £ = 11,2 kB,
w, =35 %.

ABTOMATHUSCKRN BLETOMATE L = SHIEETROH S

O o = 014 s x = 008 sailina.

T
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Musonposog, I MA-4-1600LL:

r = 00 eOsaf; g = 0,004 mOm/ue
P = 0037 mOmim x,, = ﬂ L2 aOmafna; £ o= 10w
Borrosste kontakTHie cogaHenns: ro= 0,003 aOu; = 4,

1.2 Pacuer napaMeTpon cxeMbl 39MemeHHA
1.2.] [MapaseTprl CxeMbl SMEUEHHE TPHMON NOCISIOBITENLHOCTH

ConporHricsue cHeTeMil (x,), paceuutannoe no dopsyae (1), cocrasur:

2
X, =%{— 10 = 08 O

AKTHEHOE B MHIVETHBHOE CONPOTHRTEHMSA TPUHCOPMATOPOE (£ W (X)), paccudTaHHEe no dopuymas (3) u
(4}, cocramaT:

[1,2-0,4

ro= W P08 = 1,79 s

100 11,2 04 o
{W m [P = K62 s,

AKTHEHOE B HEIYKETHEHOS COMPOTHEICHIE LIHEOTDORO 14
ry, = 0,030 10 = 030 sOs; x| = 0,014 - 10 = 0,14 mOm.
AXTHBHOE CONPOTHRICHAE DOITOBEY KOHTAKTHEIX COSIHHEHN:
ro= 0,003 - 4 = 0,002 mOm.

AKTHEHOE COMPOTHEISHHE IYTH ONPEIeRioT, KIK YEAWMHo & npuioennn 9, pucynor 22: v, = 5.6 mOu
1.2.2 [MapameTprl cxeMbl JAMEMEHAR HYIeBOH MOCAEI0BITEILHOCTH

= 190 mOm; x, = 60,6 sl
F = 0,037 - !EI' = 0,37 mOnaz x, = 0,042 - 10=0.42 s
1.3 Pacwer toxoe tpexdgamore K3

5=V 55—

=+, e, = LT+ 030+ 014 + 0,003 = 2,24 a0
e = a b b, b, = 080+ 62+ 0,14 + 0,08 = 964 mOum;
Fie =R b= 2455 6=T 84 mOu;

400
B max = = 2333 kA
w34 L0647
400
'Ilu:ll min ey = 18,6 kA;

e = V2 g Ky = u‘i S2333. 145 = 47,84 kA

Eoyan = V2 by Ko = V2 186 - 1,08 = 28,32 gA,
rae K| ONPeIemsioT no KpUeoi puoveks 2,

!.Jll ik = E r;I" LK = 3119‘ EA..

for min = V2 Fig gy = 26,23 KA,
1.4 Pacuer moxos oapodaznore K3
Py =rn b, b, tr =191+ 03+ 3037 4 014 + 0,012 = H,66 mOu;
Tow ™ T ¥ I
Nyw = Xy, + Xy, — X, = b6+ 0,14 4+ 3 - 0,42 4+ 0,08 = 62,08 mOm;
Fx = hye * r,= 20066 4+ 86 = 2926 mOm;
i V3 - 400
SN2 2244 20,667 4 (2 9,64 + 62,08
Tok oavodgasnoro K3 ¢ y4eToM axTHEHOM CONPOTHRTEHMR AV

f
-’:H‘% = 7 46 kA,
(227,54 - 2926)7 + (2 9,64 + 62,08)°

= 8,13 kA

I8
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1.9 TMps pacuere TokoB K3 B 2IeKTPOVCTAHOBKAX ¢ ABTOHOMHBIMH HCTOUHHEAMH MIEKTPOIHEPTHH
HEOONOIHMO VIHTHBATE 3HAYEHHA NApaMeTPOR BCEX WIEMEHTOBR ARTOHOMHON JMeKTpHYecKoll CHCTEMEL,
BETIOMAA ARTOHOMHBIE WCTOUHHKH (CHHXPOHHEIE TEHEPATORE), PACTIPSILARTENLHYIO CETE M MOTPeGHTeH.

2 Pacuer EDI]']DTHB.IIE]-EH‘[ PA3IHYMHBIX 3IEMEHTOB JMEKTPOYCTAHOBEKH

2.1 AKTHEHOE W HHAVETHBHOE CONPOTHBACHRA CHI0BLN TpauchopMaTopon

2. 1.1 AXKTHBEHOS H HHIVETHRHOE CONMPOTHEIEHHA NPAMOH MOCAST0BATENEHOCTH MOHKAINIHMY TPAHC -
(opMaTopon (£, X)) B MIWUTHOMAX, NPHBSIEHHEIE K CTYIIEHH HHIErD HANMPAKEHHS CETH, PACCUHTEBANKT
o ropayIan:

. 2
r = P st :L' HH w6, (3)
& ¢ sou
x, = il — ( Impl..un:u. f ) Uli:iH.lln:-sl BT ()
K L S |

FAE 5, L — HOMHHATLHAS MOUHOCTE TpanchopMaropa, KB-A;
P — MOTERH KOPOTKOND HMMHMKAHKA B TpadchopudaTope, kBr;

KMk
Uy paw = HOMHHATBEHOS HANPAREHHE 00MOTKH HHILLErD HanpKeHua Tpanchopsmaropa, kB:
M, — HANPSKEHHE KOPOTKOMD 3aMulkanus Tpanchopmaropa, 5.

2.1.2 AKTHBEHEIE W HHIVETHEHBIE CONPOTHITEHHA HVIEBOH OOCIEI0BATENLHOCTH [OHGEAMMIHY
TpaHCOPMATOPOE, ODMOTKN KOTOPRIX COSAMHENH MO cxeme AJY, npu pacuete K3 B ceTH HHIWEro
HAMPEAHEHHA CIeayeT MPHHHMATE PABHBIME COOTRETCTREHHO AKTHRHLIM H MHIVETHEHBIM COMPOTHRTE HHAM
npaMoil nocrelosaTenHocTH. TpH ApyTHx cxemay coeiHeHua obMoToK TpalchopMaTOPOE AKTHEHEIE W
HHIVETHEHEE COMPOTHRISHHA HYTen0d MocneloBatelbHOCTH HeoDXOIHMO [PHHHMATE B COOTRETCTEHH ©
VEAJAHMAMMH HITOTOBMTENSH,

2.1 AKTHBHOE W HIIVKTHEHOE CONPOTHBIEHHA PEAKTOPOE
22,1 AKTHBEHOE CONPOTHREIEHHE TOKOOTPRMHMYHBAKUINY PEAKTOPOR {rln =r

= Fyp) B MHILTHOMAX
PACCUHMTEIBAKT N0 Qophyie

"

AF, (5)
= __pia ]
fip = T 1=,
B HOMN
rae AP, — NOTERH AKTHEHOH MOWHOCTH B dale peakTopa npH HOMHHaNLHOM Toke, B,
fy now = HOMHHANBHLIH TOK peakTopa, A

2.2.2 HHAVETHEHOE CONPOTHEIEHHE PeakTopon {x,p=_rzp=.r:np; E MHLIHOMAY TPUHHMAKDT KAk VK-
FAHO MITOTOBMTENEM WIH PACCUHTLIBAKT Mo opmMyne

X, =@ (L— M) 10%, i)

rAe o — YIA0BAH YacToTa HanpsEeHHa ceTH, paa/c;
L — HHIYKTHBHOCTE KATYIMEH TpexdwasHore peaktopa, i
M — p3apMHAA HHOVETHBHOCTE Mexay azasmu peaktopa, [H.
2.3 AKTHEAOE H HHIVETHEHOE CONPOTHBICHHA MHHONPOBOIOE
Mpu onpege ey AKTHEHOTO W HHAYKTHEHONS CONPOTHENEHHE npasvof 1 Hy1enol nocneqonire b=
HOCTEN WHHOOPOBOIOR CleJyeT HCNOILIORATE JAHHLIE PeINpPUATHA-HITOTORATENN, IKCIepHMeHTE WK
MPHMEHATE PRcUeTHRI MeTon, PeroMe HayesMbil MeTon pacueTa ConpoTHRISHHA WHHONPOROIOE H Iajpk-
METPE HEKOTOPEX KOMILIEKTHELY WHHOMPOROIOE MPUESISHE. B NPpHIoEeHHH 1.
2.4 AKTHBHOE H HHAVETHEHOE CONpOTHRACHHE Kabenei
24,1 FuayeHus napaserpon npasMod (oGpatHol) 1 uyIeroll NocTenopaTeNLHOCTH Kabeneil, npume-
HAEMBIX B ANeKTpoyecTanoskay 0o 1 kB, npHHHMAIOT KaK YRA3aH0 HIMOTORMTEISM MK B OPHI0KEHHH 2.
242 [lpu onpeaeneHid MEHAMATEHOTD JHaYeHAa Toka K3 pekoMeIveTcsd VUNTHEATE YEEIHHYeHNe
AKTHEHOID COMPOTHRIEHHA Kabens K MOMeHTY OTEIIOUeHHA 2Nl GCIeICTRRE HAPeBaAHMA Kalens ToKOM
k3. JnaueHHe aKTHBHOTO COMPOTHEIEHHA Kabend b MIUIHOMAX © VIETOM Harpesa ero Tokom K3 (rg)
PACCUMTEIBAIT N0 opsyae

Fa = Eq Fy s (7
3
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1.5 Pacwer roxos apyxdgasnoro K3
400
2247 - 964

Fi = 20.21 kA,

Tok apyspaznoro K3 ¢ yue1oM SKTHEHOIO CONPOTHEICHMA 1Y¥TH

400
IN(2.24 + 2.8+ 964

1 = = 18,39 kA

Peavaerars pacdera roxos K3 ceepenm g rafomue 22,

Tabnnuwa 22 — Pewnwsrars pacyers tokos K3 K npusepy |

Maxcwmaaneas anauenire Toka K3, kA Muanmwarenoe sauenne toka K3, gA
Toukn K3 Bua K3
"I-'I q Ii'.l I fr.1 'rn il r.l.ll 13' :
K1 K 1333 3249 47 84 18,6 2623 28,32
k1 Kt B 13 — — T.46 — —
k1 K M2 — - 1E.39 — _

Mpusep 2. Das cxemel, npHeciedHoil Ha pucysre 27, onpeasiirs MAKCHMAIEHES 1 MHHHMATEHES THAYCHHR

rokos npu tpexduanon K3 g roukax K1 n K2,

2.1 Hexomphie JaHEkN
Caeresn CF

Uppp = 105 kB; £ o = 11 A
Tpauciopuarop T: TC = 1600100

8, pow = 1600 kB-AL Uy, = 10,5 kB
Lig=04sB £ =lbuBr,u =55%
Linronpopoas:

L1 TEE M A= 2D Lo = 32000 A, 7 o= 00T a0 fua:
x,, = 0005 mOm/u, = 10 m.

L2, T3 T MA4- A0 Ly = 1600 A F = 0,03 saOm/n;

i1y = 0014 mOna/n, L= 200w, 1y = 30w

L14, L[5 HIPA-T3¥5: £ =000 A, r o= 0,1 mOnm;

K1

TAl, TA2: i

TA3, TA4, TAS:

QOF1, QF4: [, = 1000 A, r

QF2, QF3, QFS, QF6: I

. K2, K3

Xy = 003 weOnifu, ;= 500w, £ = 40 .
KabeasHee nHHHmN
AAUTD = Bl BSr 0 = 0208 saOnfne; x; 0 = 0,055 sa0n/m;
= 150w, &, =y = 20 m,
HasmepuTeibHee TPaHCpOPMaTOPEL TOKI:

uom 300 A, Pran = Traa © 0,05 mOwm,

Ty = Xpas = 007 mOns;
Fog =200 A, Py ™= Py ™ Pras = 0,42 mlug
Bypag ™ Tpag ™ Tpas = 06T mOu
AETHEHOS CONPOTHEICHIE GOITOBLN KOHTIKTHEIX COCIHHEHHI
re = 0,03 mOs, 0= 4
AlSTOMATHHECKNE BRKIIOHATETN THHE « oK TP

= o= S a0

kil End
Xl = Mgt T 0,1 s

H

=40 A, r, = o= LES aOn,

wi? = Tus3 ™ Tead [T
Kpuz = Xz = Ngg = Ky = 017 s,

HATs

kb
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OQFT, QF8, OF9, QF1: £ = 200 A;
‘rr:u'.' = ‘Fr:uH = P.u:n'.l 1||III I J MUTI
Hn? ™ Xyad ™ Las = Koaph ﬂ 5 mlm
CHHxpoHHEG geraTeas C:
CA-12-24-120: P= 125 xBr; U, = 380 B:
fow = 2M A cosg, = 03811, !IIII,,_.H,-"IH,_..H = 315

M,

M
Myck max i
]Iilil'l.u [11 :iilln:llnl b"““ ] :-3-

Pacaeraan cxema K opamepy 2

;i
T ]

s

ARl A

5
-b-

P

Pucyuox 27

AcuuxponHee gerrarean AJT n A2

ADI—3I5M—6Y3: P= 132 kB, £, /), = T.0;
LIHM = 33& E" ;IIHH = ij 6 A HII'III!‘."IIMHI:IM. = 'billl:lll = 2'6:
MII!-'L'EIIIIMII.I'IM = I"ﬁ"' I+fl'|:|.||'l-|lll' Hisd = ':'E' Los mllﬂ!l = I}"‘}:

i, = 1000 ob/snn; =935 %; s

XM

= 1.7 %

Kosmmiekenan sarpyasa KH:

CyMMupHan AKTHEHEN MOIHOCTE cocTasaaer Py = 350 kB, cos ¢ = 0,8, B cocras Harpyiky BXOOAT BCHHNPOH-
Hile awcrwrens (AL, mamnn vakanneasus (JTH), npeodpuaosarenn (T1 B cagaviomes cooTHOLIEHRN; FH = 175 kB,
Puy = 35 Br, Py = 140 xBr.

4
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2.2 Pacwer napaMerpos CXesel samemenns (pucyaok 28)

Cxema IaMEMIEANA K npaMepy 2

Pucynor 28

220 TapameTphl CEMBE SHMELEHIE MPEMOE 0CIeI0EETEIRHOCTH
ConpoTHRIEHRE CHCTEMEL (X, ). paccurTaHHDE no opuyne {2) HACTONWErD CTAHARPT, COCTARNT:

e
P VI T = 0.8 MO,

ArTHEHOE (r,) B HHAVETHEHOE (X, ) conpomasacHus tpaschopyaTopos, paccuutaniee no gopsyaas (3} (4)
HACTOHLEETO CTHHAAPTA, COCTHARRT:

41
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16 . 0,47
FT =w ]U':’= ]{I HGM:

x, = \ 5~51_( mlﬂﬁ'lzllf:ﬁ F %—% At = 5.4 w0

AKTHEHOE B HHIYKTHEHOS CONPOTHEISHUH LIHHOMPR0108:
e ey, = 000 - 10 = 0,1 sOma; o= 0005 - 100 = 0,05 mOm;
Wiz py, =003 20 = 0.6 mOw; x, = 0,004 - 20 = 0,28 mOm;
% pys = 0003 - 30 = 09 O x . = 0,014 - 30 = 0,42 mOn;

Wi r =000 - 50 =50 mOn; x = 0,13 - 50 = 6,5 mOm:

WIS r o= 000 - 40 = 40 mOs; x = 0,13 - 40 = 5.2 mOn;

AKTHEHOE B HHIYETHEHOS CONPOTHEICHUA KADEALHEX 18 HI:
BIL: wy = 0208 - 150 = 302 saOw; xy, 0 = 0,055 - 150 = B35 O

KT, KIS ry s = ryypy = (L2086 - 20 = 4,16 au;
Eyeps = Xyeny = 0,055 - 20 = 1,1 mOm,

Pacuer napaserpos AJJL w AJ2:
Mpavseman £, =002 P 5 r =1

WA Fana Lallmom ﬂ'ﬂt?f.ﬂ._.'hnw
[RER A e L

=

& 36 - L6132 1,03
r,

= T 0 T —nar T 40 MO

2 9
. "'-lll.'lﬂ UIIM Lo ':F'u.._u-

17 038009100 |
a1 ey o T - 16,74 uOu:
E.-r il L“H'.'IH 33“ B ”}:I
Al 1 g I

= = 133 s
aver T 45 07,2385
L

Fag = 16,74 + 0,96 - 40 = 55,14 wOwm;

L -

IA‘D' m \'_Ijl'_z—ﬁfr_.lli_: = 1199 mQu:

1199+ 309 1199 + 3,00
b=~ L ey~ 02

Bl Al = V(220- 0,9 — 2386 - 0.055)7 + (220 - 0,44 — 338, 6. 01457 = 195 B.

Pacuer mapaserpos Cl:

x” =015 rpy = 0,157,
 dfHOM ' &

'EL'.:I.nu.u - _ﬁ'!l_= 0369 sOu;
Iﬂ"' = [ 40,53 saOne; feq ™ 21 il

N = %) — 214 . . > . . . 7
Ep e =V 00— D30I 05857+ (33 0,021 080T = 2392 B,

Pacuer napaserpos somoaescail narpyikn HI
[Mapamerpsl KOMILICKCHON HATPYIKH ONPeACASIOT 10 KPHBERM prcyHka | la npunosenss 8, npy smom:

175 35 144
Foy = = L% FPog = = [}]: Py = = (14
Par =135 Pan =g = Ok a3y
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Loy =03 £, =035 E7 = 0,75 nan B HyMcHOBIHEEX CAHHMLAN;
HI

& & = F
IR0 - 1E
£ = 1,3 — 0 s e = 12 mOm: £ = 2R5 B
PHI 3610 THI ar

2.3 Pacwer roxos Tpexduinoro K3
230 Tox rpesdiasuoro K3 8 pacuernod touxe K1 Ged vaets maMSHNS SKTPOIBHIATERS # EOMILICKCHOM
HATPYIEH
!'El b = L0 £ 00+ 00002 = 11T mOm;
.1;_ +x b, =079 4+ 54 4 0,05 = 6,25 uOu;

F-]‘E' =l|l"t£a- '.:1 = I:-I] + 4 = S,I[ MGM;
40
d = = 13, 38 kA:
ke | mies T3 .'l'] []_14.{;,25,_
L
nidklmin = J8.b kA;

+3 51174628

Laxtmax ™ V236,38 - 1,55 = 79.75 kA
ji'|-.uI|||I||. =y 2.286- 1,10 =449 kA;

Domas ™ 3445 wA 0 o= 4045 kA
2.3.2 HeobxoaduooTs YETa BIHHNA UICKTPONENCETESIeH B KOMILTEECHOM HATPYIKH HE TOK [N METLLTHECEOM
K3 8 rouke K1, onpenencHuias 8 COOTRCTCTEHN € 1.4 HACTORINEND CTAHAAPTA, NOKAIWBACT, 4T0 &, = E.I'MHM =
= 2. 138 = 476 A Gonewe, wem 0017 o= 001 - 36380 = 3638 A, n03TOMY SCHHADOHHEC mmr&n::m-l CACIYET

VUHTEIBATE.

P gpse = 234 A mensie, wem 001 - 36380=363.8 A, nosromy cHUXPOHHEIR IBHFETENL HE COIEIYET YIUTLBATE.

350108 i

fm = = B0 A Bonewe, wew 0,01-36380=263 BA
Y1400 . 0.8

MOFTOMY ETHAHRE KOS ILIEKCHOH HUEMPYIKH CHCAVeT VIHTEEITh.

Tuscnn obpazou, npe pacueTe cyasapaors Toka K3 e rouxe K1 creover yURTRHBATE BIMEHRE SCHHXPOEHE EIX
ABMCETEEH M KOMILIEKCHOM Harpyx. TAKoi e Belpog COEgveT M EpH VOIORIH YIETL AN KTRHUSCKONR JvTi.
Pacuer cocramasmomei toka K3 8 vouke Kl o1 koMiuiekcHol Harpyikn:

e =g ¥ g F Fug = Fe + 1 = 0025 = 0,05 + 5.0+ 0,25 + 00126 = 5.56 mOm;
g X Fxp tagy F a0+ 007465+ 0,1 =677 mOwn;
rTo= e r, = 556 4+ 4 = 89 56 mh;

B8

735
"'||.UHI max - T e = | 46 s

fpirmes = 2 - 146 = 206 kA @y o0, =V 20 L0 1,40 = 2,06 xA;

M5
L rmin = = == - —_ 1,47 kA
S 3 N (104 008 + 9560 (104 - 0.6 + 6,70
i =V 2 1 A2=20wA, i o=l 2142 L0 = 200 kA,

Pacyer cocrarasmoieii toka K3 B rouke K1 o7 acHHXpOHHEY ABHEETE
| . .
P = g P ¥ foas ¥ Paor ¥ Prag ¥ Ruard ¥ s F s b oran ¥ R o Form

Py = IE (35,14 + 1,1 = 4,16 + 067+ 11} + 0,65 + 40 + 005 + 065+ 0.6 + 0,12 = 37,16 m0ng;

1E

=

(X ¥ Xan ¥ Xopn * Xpag b Xarb ¥ b b X oty

(TTig]

1
1
g ==(1459 4+ 05+ 1,1 + 067 «05) + 0,17+ 52+ 0,07 + 0,17 + 0,28 = 80,23 yOw;

L]

195
¥, T — 1] kA
s \FEKEFTEEF

43
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r.uuﬁ.llmﬂh =42-34= 312 kA
by yAdman™ 2312 e 0 | a0y = 3 R4 A
195
Lpadmn ™ == = 2,16 ¥A;
AT (3T, 10+ 47 + B0, 23

Loagma =1 22,16 = 3,05 k&
Fyantin = 305 KA.

255 Tok rpexcpaanore K3 B pacuersoi mouke K2 6e3 yHerd BIHAHHA VICKTRIBHIATERCH 1 KOMIUEKCHOH
HAFPY K-

- - .
Re =R+ oy R ¥ gt ¥ R,

Fropr + Fogg = L0+ 000+ 06+ 0.9 + 0,012 + 0,42 + 11,2 + 0,65 =

= 34 B8 s
xgmx, b ba s bag b by tr, =08+ 544005407+ 067+ 825+ 0,17 = 16,04 mOwm;
400
htwaman = = 6,02 kA

3w 3488 4 16,044
faxtmuy = v 2. 6,02 1,0 = 850 xA;
‘:Il:ll.ln'lu!q. = E:ﬁu KA.

“]:I:H ONpEacIcHH MEHAMEZTEHOM? SHENCHRHE TORED CICOVET YHCCTE BETHRHNAC SURCETRHYEC KD ANTH W YVHCIHYCH WS
AETHHHOM SOTNPOTHEICHA EHDEH BONSECTRIE HIATPpCEAHHA Sty TOEOM K3

e = N + M + "'lmlica — 1k

(e r, — CONPOTHAASHUE IYTH, ONPEIEIRCMOC B COOTHETCTRMN © PHCYHEOM 15 npaosenns 9, 0pH 310M B COOTRET-
crenm c (423 e = 158 M;

€, — wosdpduiunesT, onpeaenaemeii Ln f,, = 0.6 ¢ B COOTBETCTEMH ¢ PHCYHKOM T NPHIOKCHNR 2.
Fy = 3488 4 163 + 31 105 — 1) = 52,74 mOwm;
400

fotvtonin = — — = 4 19 xh:
3 82 T4 16047
F'rJ.l'.!HIlII =. v 2. 4,19 - 1,0 = 393 A
bktmin = 3193 KA.

TaGawna 23 — Pervasrars pacuera Tokon K3 x npaaepy 2

CocTanag- Makcusbnge anavennee roka K3, kA Mupnsaawnoe sEaucane roka K3, ki
Touka K3 Bun K3 W RLEE TOK
K3 no sevanw . . . ,

'rull rl.lI r:r.1 "Inu r'.!:I |I:.'.1
Kl K T 36,38 54 45 TO5 286 40,45 449
Kl K HI 1.46 2,06 2,06 1.42 2.0 10
Kl K Al 21 312 3,54 216 305 3.05
Kl A8 Kl 40,24 59.9 #5.65 3z 37 4576 50,68
K2 ki T .02 a5 8.5 4.1% 5,93 5,93
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CIE ¢, —KOMPPHUHEHT, YUHTHIBAIIING YBETHYEHHE AKTHEHOMO conpoTHBaeHna Kabean. [Ipn npadom-
HEHMBIX PACHETAX IHA4YEHHE KOfMpHUMENTA ¢, AOMYCKAETCH NMPHHHMATE pasdtmM 1.5 [pi

VTOUHEHHEIN pacueTay KodpHUMedT o, cheaver OnpeleiaTs B COOTBETCTEHH ¢ uepl. 5—8

MPHIOKEHHS 2 B 3aBHCHMOCTH OT MATEPHANA W CSYSHHA XU Kabens, Toka K3 1 npoao/iEHTe -
HocTH K3;
rﬂb — AKTHBHOS CONPOTHRIEHHE KADema MpH TeMIEPaType i, PARHONH T 20 ", O,

2.5 AKTHDHOE H HHIVETHBHOS CONPOTHREIEHHA BOSIYIIHLX JHNHE H NPpOBOL0E

MeTooMKa pacHeTa MapaMeTpos BOIIVUIHLX THHHE 1 NPOBOIOE NPUESIEHA B ITPHICKEHHH 3.

2.6 AKTHBHBIE CONPOTHRICHAS KOUTAKTOR H KONTAKTHLIN COCTMHEHHI

[Mepexoauoe CONPOTHRISHHE IASKTPHUECKHX KOHTAKTOR T000TN0 BHIA CHEIVeT ONpelelars Ha
OCHOBAHHH JaHHBX JKCTIEPHMEHTOE HIH C HCNOILIOBAHHENM PacHeTHLIX MeToauk, Jannse o KOHTAKTHEIX
COSAHHEHHAN npuBegeqsl & apiiackernn 4. Npu opuinHEeHHoM YIeTe COMPOTHRISHHH KOHTAKTOR
npuaasMat: £, = 0,1 MO — 105 KOHTAKTHEIX coeamuenuit kabeneit: r, = 0,01 MOM — 273 LHHHOTPORO-
aos; r, = 10 w0 — 108 KOMMYTALHOHHEX ANTIAPATOR,

1.7 AKTHBHLIE H HIIYETHBHLIE CONPOTHRIEHHA TPARCHOPMATOPOR TOKA

[Mpu pacuere Tokos K3 B WIEKTPOYCTAHOBKAY Hanpaseudes 0o | KB caenver YMHTBHIBITE Kak
HHIYKTHBHEIE, TAK H AKTHEHLIE COMPOTHEIZHHA NEPRHYHLIY 00MOTOK BCEX MHOTOBHTHKOBRX HIMEPHTENL-
HLIX TpauchopMaTopos TOKd, EQOTOPBRE HMenTcda B uend K3, FHavenHs aKTHBHBIY W HHIVETHEHBIX
CONPOTHEIEHHA HYTEBOH NOCNe10BATENLHOCTH MPHHHMAIOT PABHLIME 3HAYEHHAM CONMPOTHEIEHHI MPAMOR
NoCenoBaTe bHOCTH,. TlapaMeTphl HeKOTOPLIX MHOTOBHTKOBRIX TPaHCHOPMATOPOE TOKA NPHBEIEHH B
APHIGKEHHH 3. AKTHEHEIM H HHIYETHEHLIM CONPOTHEIEHHAMH OAHOBHTEOBLIY TPAHCHOPMATOPOR (Ha
TokH Goaee 500 A) npu pacyetax Tokos K3 smoxHo npeHedpedn.

2.8 AKTHRHBIE H HILIYETHBHRIE CONPOTHRIEHHA KATYIICK ABTOMATHYECKHX BRIKIOMATETEH

Pacuers: Toxop K3 B WIEKTPOYCTAHOBKAX Hanpseendes 10 | kKB creayer npoBoIHTL © YUETOM
HHAVKTHEHEX W AKTHEHLIX COMPOTHEIEHHH KaTyiiek (pacuenuTeneid) MakcHManLHoro ToKa aeToMaTHYec-
KHX BECTOYATENeH, MPHHHMAA THAYEHHA aKTHEHEX 0 HHOYETHBHLIX COMPOTHRISHHA HYIeROH mocaeno-
BATEALHOCTH PABHLIMH COOTBETCTEYIOWHM COMPOTHIRIEHHAM MPAMOH MOCASNoBaTeNbHOCTH. IHAYEHHA
CONPOTHEIEHHA KATYIEK PACUeTHTeNel W KOHTAKTOE HEKOTOPLIX ABTOMATHYECKHX BRIKTIOUATEREH NpH-
BEAeHE B MPHIOKEHHH &,

2.9 IlapameTpil ABTOROMHLN HCTOMHHKOB JIEKTPOSHEDIHE H CHHXPOHILIX 3IeKTPOIBHIATE M

[lpy pacyerte HAYANEHOND IHAYEHHA NEPHOIHYECKON COCTARNAILEH Toka K3 apToOHOMHEIE MCTOY-
HHKH, 8 TAKKE CHHXPOMHBIE WIEKTPOABHIATETH CHEAVET YUHTLIBATE CHREPXTIEPEXOIHLIM CONPOTHRICHHEM
Mo NPOIOIEHOH OCH POTOPa {x;]n, d NP orpele ey NOCToAHHOR BpesMerH 3aTyXaH i aneproiHyecko

COCTARMAKILEH Toka K3 — HHOVETHBHLIM CONMPOTHRIZHHEM T4 TOKOE 00partHol mocie 10BaTeILHOCTH Xy

L e

H AKTHBHBEIM CONMPOTHRASHHEM 0DMOTEH cTatopa - [1pH npHiIHEeHHEN PACUeTAY MPHHHMAIT! o (HOMF
£

=015 x = xé‘: r= ﬂ,lix:_

.10 IMapamerps AcHEXPORHLIX AIEKTPOIBHIATENEH

[MTpy pacyeTax HAYANLHOTD SHAYEHHS nepuolddeckoll cocTanmamell toka K3 o7 acHixpoHHBIX
WIEKTPOABHTATENEH MocheqdMe ciaelveT BROAMTE B CXeMY JaMelISHHS CRepXNepeyXoIHbIM HHIVETHREHLIM
conpoTHETeHHeM. [IpH HeoDXOIHMOCTH NPOBeIeHHd YTOYHEHHEY MECYETOR CASIVET TAKKE YYMTLIBATE
AKTHEHOE COMPOTHENEHHE cTaropa. Mx iHavenMna pexoMeHnyeTcH onpelenaTh Kak VKAIAHO B NpHio-

AewrH T, MNpu npuiiHEe HHBX pacdeTay NPHHHMAKT, CEepXIepeXoqdos HHAVETHEHOE CONPOTHRICHHE

ACHHXPOHHOMD ABHIamend .t':ﬂ ow} =] ,13;_ AKTHBEHOE COMPpOTHRETEHHE CTATOPA ACHHAXDOHHOIO JEHMATCNq
*

:A 1 .36 ;r Al

.11 Pacuernsie napaMeTpbl KOMIJTEKCHBX HATPYIOK

2.11.1 Tlpn pacuere ToKoB K3 0T KOMMISKCHBX HATPVIOK CIeIVeT YMHTRIBATE MX NapaMeTRLl Npasoi,
obpatHoil # HVI2BOH NoclenoBaTensHocTed. PekoMenIyeMble IHAYEHHA CONPOTHRIEHAT npaMol (£;) n
obpatHoi (4) nocagloBaTentHocTel OTAEABHLIX IEMEHTOR KOMIUIEKCHON HArpyikd NPHBEIEHM B
Tabnnue 1. 3HAMeHHA MOIYIeH NOIHBMX CONPOTHRIEHHE npaMol (£ ). obpaTHol (L) W HYIEBON
(L5 ) NOCIEIoBATENLHOCTER HEKOTOPLIX ¥WIOE HATPYIKH B 3ABMCHMOCTH OT HX COCTARA HONYCKASTCH
OMPEIeIdTh KAk VEATAHO B MRAIOKEHHH .

4
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TaGnwuwa 1 — Mapamerpel JEMEHTON KOMILISKCHOR HEIPYIKH
Inauenne CORPFTHRENEH B ., OTH. £3.
Morpefurens KoM EARKCHO HACPYIKH (]I-ZII)!-I:EJ'IE.HIIL' ok
Hl CREME -';'-r| :_:-:

ACHHEPOHHEE 3NEKTPOBHIATEN ATl 0.8 o718 0.074+40,18
CHHXPOHHER LICKTPOABHI TSN i | 0.9 (L0341 16 00344, 16
Jamne HakATHBAHKR JIH 1.0 1.0 1,33
laaopaspaaHpe HCTOHHHEN CBETE ar .55 [} 8547153 0, 384+70.24
Mpeobpasoaarens I 0.9 0,941, 44 | 66+A0,51
S ETPOTE PMANECKIE VOTHHOBKH aY 0,9 I+, 44 044402

2.11.2 B npubaHEeHHEX pacdeTax AMA ViT0B, codep#aunmx o 70 % acHHXpOHHBIX IBHraTensi,
AOTIYCKRETCH JHAYEHHA MOIVIeH NOoIHLN COMPOTHENEHHN KOMILICKCHOH HATPYIKH NPHHHMATE PABHBIMH
f'ulr = f'ulr = (L4 {nllr = 3.0

Z.12 AKTHEHOE COMPOTHRIEHHE OyTH B MecTe K3

INpu onpeleleidd MUITHMATLHONG 3HAYEHHA ToKAa K3 cOeayeT YUWTHIESTE BETHAHHEe Ha Tok K3
AKTHREHOID COTPOTHATEHAS WIeKTRHYeCcKol JyTH B MecTe K3,

MpubamaeHBER IHAYSHHA AKTHEHOMD COMNPOTHRISHHA IVIH NpHEelcHE & Tabaue 2,

TaGnunuma 2 — JaaueHns BETHEHOID CONPOTHHICHHA AYTH

AkTstnmoe conpoTHnaenne ayen [F ), mOwu, opan K3
Pacwerine venonue K3 Tl TRAHCH O PMATHPAMH MO BRC TeEy, KE-A
150 Ml G50 ] Il I500

K3 sinuas  BuBOL0E HHHUETO  HANPHECH WA

TpaHCOPMATOD:
— B paaeake Kabenell HanpEeHHEM:
0.4 kB 15 1 7 3 4 3
0,525 kB 14 B ] 4.5 35 2.5
.69 kB 12 7 5 4 3 2
— & wxaonposode tina TMA sanpsoeesmes:
0.4 xB — — _ fi 4 3
0.525 kB — — - 3 35 2.5
.69 kB — - - 4 3 2
K3 » konue wuaonpopoas tana WIMA ansmod

100— 150 81 panpaaeHneM:
0.4 B — — - h—35 57 4—6
0,525 kB — — - 5—7 44 1—5
1.6% kB — - - 4—h 35 -4

Hag opyrux pacyeTHRX yoaoBdaid K3 3HauyeHHs AKTHEHOND COMPOTHBIEHHA IVOH A0MYCKIETCH
PACCUHMTLIBATE 110 TIPHIGEeHHID 9.

3 Pacuer nauaisHOM0 IHAYCHHA NEPHOIHYECKOl cocTarnmomeii Toka Tpexdaznoro K3

A1 Merogdka pacdeTa HAYANLHOTO JeHCTEVIOWEND 3HAMeHHS NeprioIdYeckol cocTamrIaomweal Toka
K3 8 anexkrpoyveranoikax 2o 1 KB sapucHt or cnocoba aNekKTpocHal e s — OT IHEPrOCHCTEMEl HAH OT
ABTOHOMHOTD HCTOYHHEKA.

3.2 Ilpy anekTpocHatRe HHH WIEKTPOVCTAROBEN OT JHEProcHcTeMbl UePes NoHFEAIHA Tpaucdwop-
MATOP HAYANBHOS JeHCTRYIONE: IHAYEHHE NEPHOIHYECKOH cocTARTALER TpexdaiHoro Toka K3 (f ;) o
KHMOAMITE raX 085 YMEeTa IOANMHTEN OT WIEKTPpoILHraTensil pacculTRBAIOT No gopMyne
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;= B (%)

i ————
3P exl,

i [ L{__F Hi — CPelHes HOMHHATLHOE HANPAMEHHE CETH, B KOTOPOH NPOHI0LLID KOPOTKGE JaMuikanue, B;
Fize Xpp — COOTBETCTBEHHO CYMMAPHOS AKTHBHOE M CYMMAPHOE HHIVETHEHOE CONPOTHRIEHHA NPAMOH
MOCAEAOBATENEHOCTH Uerns K3, Mis, ZDTH COnpOTHRIEHHA PABHLL

'r]E=rr+r|:|+rTﬁ+r|:u+rm+rr:+rlnﬁ+rrm+rn
I|'l':"-li ='r|;+xr+x|'r+xT.-";+':::u+xm +r|uﬁ+'r'n:|'

roe r, H X, — aKTHEHOZ W HHAVKTHBHOE CONPOTHRAEHHA MPAMON NOCTIeI0BaTeILHOCTH MOHMHKA-
foiero rpadcdopsanopa, MO,
Fra H Xy, = AKTHEHOE H HHOVETHEHOS CONPOTHRIEHHA NEPEHYHLIX ODMOTOK TPAHCHOPMATOPOR
ToKA, MO
X~ OKBHELUIEHTHOS HHAYKETHBHOE CONPOTHRIEHHE CHCTEME 00 MOHHAAIMIErD TRaHe-
ipropaaTopa, MOM, OpHEEISHHOE K CTYIIEHA HHIErS HampsseHin;
f, = GKTHEHOE H HHIYKTHEHOE COTPOTHRICHHA PEAKTOPOE, MO
Fog H X, — AKTHEHOZ W HHIVKTHBHOE COMPOTHEIEHMA TOKOBLIX KATVINEK ABTOMATHYECKHX
BEETOYaTenei, MO,
F, WX — AKTHEHOE H HHIYKTHEHOE COTIPOTHENEHHA IWHHONPOEMIOR, MO
F, = CYMMAPHOE AKTHEHOE CONPOTHEISHHE PATITHYMLIN KOHTAKTOE, MOM;
Flygs Tuq W Xjege Xy, — AKTHBHEE H HHIVETHBHEIE COMPOTHRNSHHA NPAMOA NoCHel0BaTenLHOCTH Kadeih-
HBIX W BOSIYVIIHEY THHAN, a0
Fy = AKTHBHOES COMNPOTHANEHHE OyTH B Mecte K3, MOM, NpUHAMacMoe no TaHHLIM
TabAHLE 2 MM PACCUMTRHEASMOE KAK YEAIAHO B IPHICKEHHE Y, B 3aBHCHMOCTH OT
vononmii K3,

3.3 Ecaw maekTpocHabmele WIEKTPOYCTAHORKH OCVIHECTRIAETEH OT JHEPproCHCTEMEl Yepes Mom-
HAIHA TpancdopsMaTop ¥ pdaHad MecTa K3 WMenTeH CHHXPOHNHLIE H ACHHXPOHHBIE HIeKTPOIRHIAITE M
HTH KOMIUIEKCHAA HArPy3Ka, TO HaualbHoe JedcTeYIoIes JHaYeHie NepHodrdeCc Kol cocTaRIammel Toka
K3 ¢ vueToM NOANHTEN OT 2MeKTPOIBHIATETEH HIH KOMIIEKCHOH HAMPYIKH CReIyYeT OnpeteiaTh KaKk CvMaMy
TOKGE OT JHEProcHCTEMEL (CM. 3.2} H OT WISKTPOAGBHIATEISH MM KOMILTEKCHOH HAarpyIky.

Havyaaenoe pefcrsyviomee JHAYeHHe NepHogHveckod coctapndmmeid toka K3 o7 CHHXPOHHBIX
MEKTPOABUTATEEH “..-uc'n) B KHIOAMITEPAY PACCYHTLIBAKT Mo opayie

Eq:.v:n
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roe £ ;’c q ~ CBEPXTIEPEX0DAHAR SAC cHHXPOHHOTD MEKTPpOAERraTena (dadoe avauenue), B:

xdj‘ H Fog = CODTBETCTBEHHO CBEPXMEPEXOAHOE MHAYKTHBHOE M AKTHEHOE COMPOTHRISHMA HIEKTPOIGH-
rarend, s
FHAYEHHA ITHX CONPOTHATEHHN TOMYCKIeTCH ONpelenaTh Kak yEazaHo 5 2.9;
Xpx W Ay — CYMMAPHOE HHAYKETHEHOE W CYMMAPHOES AKTHEHOE COTIPOTHETEHHA NPAMON NOCIEI0RaTET:-
HOCTH LENH, BEIOYEHHON Mesay WIeKTpoJBHraTenes W Toukoid K3, s,
s cHHXPOHHBIX WMeKTPpOIBHTaTeneil, koTopue oo K3 pafotaan ¢ nepenoibyvaaeHHeM, CREpXIIEpE-

soauyn 00 (F -;c ﬂ:l B BOALTAN PACCYHMTHBAKT Mo popayne

kg = e g o 3 1
‘Eq;.c'n \Jf “—'rur:q*‘ f":,_xn, SN gy ) +-[fpr1cn, COS Py )%, (10)
rne Uﬂ" — (pasHoe HANPARESHHE HA BRIBOJAN WIEKTPOJIBHTATENS B MOMeHT, npenmecTeyiomnid K3, B;
"F'I — TOK CTATOPA B MOMEHT, npeginecteyiouimi K3, A

G — Yo caBura §as Hanpmkenns H TOKA B MOMEHT, NpelluecTRY Ui K3, rpan. aa.;

.5:;' e CHEPKMEPEXNOIHOE CONMPOTHRIEHHE M0 IEPOITEHON OCH CHHXPOHHOND WIEKTPOIBHraTeEd, MO,
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A8 cHHXpOHHBKY 3neRTpoasdrateneid, pabotasury 00 K3 ¢ HeloBo3DVAIEHHEM, CREPXMEPEXIHYID
20C {Ell'l’m} B BYILTAN PACCYMTEIBAT M0 (POpMyIe

Epen =N g — fg x sin ) + Ugpe” cos gy (1)

Havanuuoe JeficTevioWes 3HAYSHHE MepHOIHYeckol cocTamnamwied toka K3 0T acHHXPOHHLX
eKTpoRBHTaTenel () B KWIOGMIEPAX PACCHHTLIBAIT 0o (opayne

L an

Tuoan = . (12)
Y e 4+ gy =)

rae '::.-1 H r."'.ﬂ, == COOTEETCTEEHHO CBERXMEPENOIHOS HHIVETHEHOE H AKTHEHOS COMPOTHARTEHHA MIEKTM-
OBHTATENH, HG].'I;_ THAYSHHA ITHY CONMPOTHRASHHUE I0NYCKASTCH ONPeIelaTh KAk VEATAHO

B 2. 10;
El g~ csepxnepexonnas 3/1C acHHXpOHHOTO AMEKTPOABHTATENR, KOTOPYI MOKHO PACCHTAT
' no dopmyne
Epan = V(U €os @y, — Ly £ + (L) sin ) — dgpe 0 3 (13)

Mpr weolXonMMOCTH VHeTa KOMIUIEKCHON HAMpYIKH COOTBETCTRVIOIEE HAYMANLHOE XelcTRYIoLeE
FHAYEHHE MepHOIHUYECKOl cocTanmauel Toka K3 Cleaver paccyHTLBATE KAk VEAZaHo B mpioskermn L.

34 B aekTpoveTAHORKAN ¢ AETOHOMHEIME HCTOUHHEAMH JIEKTRPOIHEPIHH HAYANLHOS MeHCTRYIOISE
IHaueHHe nepHodndeckKol cocTapmawomwed Toka K3 Ge3 yueta noInMTEH oT anekTpoiRHraTeaeii (o) B
KHNGAMITepay PacCYHTLIBAIT mo opayie

'Fnl.‘.l = L - “JH
VR,

1T
Mg Fye H Xpy — CODTBETCTREHHO CYMMADHOE AKTHEHOE H CYMMAPHOE MHIYKTHEHOE CONPOTHEIEHMHA LEeTH
K3, s, DTH CONPOTHBASHHA PABHLL

na*

— rr
Xig =X, R T +Ip+xm * Xg T X

rEE =rT."l.+ruu+rp+rm+rx+rlr:E+r .

rae E.:;I = SERHBATEHTHAA chepxnepexoanad 30C (daswoe anavenne), B; suauenme ol 200C caenver
PACCYMTRIBATE TAK #e, KAk W 108 CHHNPOHHLIN AMeKTponpuraTenci (cu. 3.3).

35 py peoldXoIHMOCTH YYeTa CHHXPOHHELX M ACHHXPOMHLIX WIEKTPOABHIATEIEH MAH KoMITIEKCHoH
HAMPYIKH B ABTOHOMHON S0eKTPHYeCKOH CHOTEME HAvAIRHOE AeHCTBYIOLIEE 3HAYEHHE TMepHodHYeckoi
COCTARTAIOUIEH Toka K3 coeayer onpeleldrs Kk CYMAY TOKOE OT ABTOHOMHLIY HCTOUHHEOR (cM, 3.4) H
OT WIEKTPOOBHTATENEH WK KOoMONeKCHOH Harpysku (ca. 3.3).

3.6 TMpH HeobXoIMMOCTH YYeTa RIMAHHA Ha Tok K3 akTHRHOrO CONPOTHETEHUH WIEKTPHIECKoH 1yrH
PEKOMEHIVETCA HCMONEIOBATE VEKASAHAA NMPHIOMXeHHA 9 (MyHKT 4).

4 Pacuer anepuoauueckoil cocrapnswmeit roka K3

4.1 Hawbonpuiee HadankHoe IHAYEHHE anepHoIndeckoll cocrasnsioweid Toxa K3 (i) B obues
CAVYAE CYMTAIOT PABMEIM AMIUVIHTYIE DEPHOTHYECKOH COCTARMAILLEN TOKA B HAYANLMBH MosMenT K3
bo=v2I, . (15)

4.2 B paTtHanbHEX CETAX ANEPHOIHYECKVEd COCTARMAIOIIYVIC TOKAa K3 B NPOHIBWIBHBIN MOMEHT
BpeMeHH ({ ) paccHHTLIBAKT No dopMyne

'ra.r = jui]'é‘_!.rr.r:I1 “E.]

rae ! = BpeM:, C;
{1, = NOCTOAHHAN BPpEeMEHH JATYNAHHA anepHoaHYeckol coCTapagawileH Toka K3 ¢, papHas
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x, (17
T, = —

0Py

[IE Xy MW Py — PEIYARTHRYIOUIHE HHAYKTHEHOS M AKTHBHOES COMPOTHRIEHHSA Uenn K3, mOM;
t. — CHHXPOHHAA YTIOBAA YACTOTA HATIPAMEHHA CeTH, pan/c.

[MpH onpelenedil Xy H Ffy CHHXPOHHBIE MEHEPATOPLL, CHHXPOHHLIE H ACHHXPOHHBIE HISKTPOIEN-
FATENN JOEKHE BLITE BREISHE B CXEMY HMEIICHHA B COOTRETCTEHM ¢ Tpefopanmasu 2.9 u 2.10.

FLoMIUTEKCHAR HATMPYIKS TOMEHA DLITL BRSO B CReMY JaMellleHNa B COOTRETCTEMH ¢ TReboBaHMAMH
paszaena 2.

4.3 Ecau mouka K3 DeadT pacdeTHyD CReMyY HA PAIHATEHEIE, HESABHCHMEIE APYT OT ApYra BETEH, TO
ANEPHOIHYECKVID COCTARTAIOWIYVIO ToKa K3 B NpoHSEONLHLIH MOMEHT BPEMEHH CIEIVET ONPelelsT: Kak
CYRMY ANEPHOTHYECKHY COCTARIRIOINHY TOKOB OTAENLHBX BETEEH Mo hopsvne

el
=Y e T, , (18)
F= 1

FOg M — 9HCA0 HeIABRHCHMBIX BETBell CXeMBI;
fyp, = HAYANEHOE IHAMEHHE anepHoIHYec kKol cocTannawel Toka K3 B -0 BeteH, KA.

5 Pacuer ynapuoro toxka K3

31 ¥oapuw# vox rpexdazvore K3 {fﬁ,} B WIEKTPOYCTAHOBKAY ¢ OOHHM HCTOMHHEOM 2HESPTHH
(IHEPTOCHCTEMA HIH ABTOHOMHIHE HCTOUHHEK) PACCYHTLIBEAIOT No dopmyie

by = V2 Lg(1 + sin @, et Ty = 43 Y. o (19)
roe Kw =l + simgp e_"ﬂ”: J o= yoapHbLIH KoMppHEHEHT, KOTODEH MOKET OBITE OTPEIETeH M0 KB
(pHcyaok 1)

T, — NOCTOAHHAA BPEMEHH 3JATYXAHHA ANEPHOMHYECKOH COCTABIAIOMLEH
moka K3 (ocw, 4.2},

@, == YroJl cOBMra 1o dgate Hanpaxedud mnd 20 necTounnea W nepruogn-
Yeo Kol cocTanmmoeil Toka K3, KoTopei pacCud TRIGRIOT 1mo duopsyie

i, = ACLE X, /Ty
fy, — BpEMA OT Haua1a K3 1o nospienus YIapHoro TOKa, ¢, paBHoe

B w2+,
L, = 0,0 ——

Kpupeie sasncumoctn yaapaoro kospdummenrta K or ommowennii r/x 0 x/r
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X = HHAYETHEHOD COOPAOTHHRISHAE 1SN K3, r— aEtnnnoe CONPOTHIICHERE IEIH K3

Pucynok 1

3.2 Ipu pacyere vaapHoro Toka K3 Ha BRIBOIAX ABRTOHOMHBY MCTOUHHEGR, 4 TAKEE CHHXPOHHLIY K
ACHHAPOHHLIY WIEKTPOOABHIATENEH A0NYCKASTCH CUHTATE, YT

VIApHEH TOK HacTynaeT Yepes 1,01 ¢ nocne vwavana K3,
AMIVTHTYAA NeproaHdeckod coctapnsaomed toka K3 B sosMedT ppesendn = (L0 ¢ papsa amMnanTyme
ITOH COCTARMANIEH B HAYANLHEH MOoMeHT K3,



