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METOIMYECKIE YKASAHMA 110 PACYETY
TOKOB KOPOTROIU 3AMHKAMMR B CETH
HATPAXEHVEM JI0 I xB JJEKTPOCTAHMAN
1 TIOACTARMMR C YYETOM BIMAHKMA
SJEKTPMYECKOR IYIH

B gacTOoAMEX MeTORHYEeCKAX YHAZAHAAX OpABeNeHH TpeCOBRHES X OO~
PAGOR DpacgeTa TOROB KOPOTHROTO 3amuKaunA (K3) B ceTax nepemMeHHOroO
TOKA HanpaAxeHmeM 10 I KB ¢ yIeTOoM BiMAHEA 3JEKTPAYSCKOHf nyrd n
OORNETKR OF KCHHXDOHHHX SJeKTponsmrareseft npa BHOOpe 3ammrTHOR an-
Daparyps B COTH B OXPOZeNoHHMM padO4YdX YCTABOK ee cpadaTHBAHHS.

MoerTonM9eCKie YRA3aHAA IPOIHasHaYeHH IR HepooHans 3JNeKTpo-
cTaHnuft, DpegnpRATER SJMEKTPAYECKHEX ceTeld H MDOBKTHHX OpraHassrmi,
SAHEMAKIIAXCA pacyeToM K3 H 3amET CeTH IepPeMeHHOIO TOKA HalIDAXSHM-—
eM no I KB.

1. UBRIME TOJDERHAA

I1.I. PacaeTy TOKOB K3 B ceTs HepeMeHHOT'O TOKa HAalpAREHAEeM IO
I XB ODOR3BOOATCH B HeJAX BHOOpPA 3JeKTPOOCODYNCBAHES IO YOJIOBRAM
TePMAYSCKOR R SJSGKTDOLRHAMHYECKOR oTOMKOCTHR, OTHANIamne® crocod-
HOCTH, a TaKkxe B IeJdAX OIpefeJIeHHA YCTABOX cpadaTHBaHHSA 3aMET B
3aNMTHHRX aniapaToB, YCTAHOBJEHHHX B CeTH.

1.2. CeTm nepeMeHHOr'O TOKA HanpaxeHHem 10 I KB BHIOJNHEHH,
Ka® [OIDABAJC, ¢ TAYXHM 3as3emnender Heflrpanw. B TaKkmX cerax BO3MOK-
HH BCE BAIH MeTangAdecKnX B nyropux K3. Kark mOxasHBanT MHOrOYAC-
NOHHHE BKCICDHMEHTH, MeTalIR9ecKoe K3 BOSMORHO JHWE B CXydae ero
cnelmanbHof NORTOTOBKE C NOMOMEN OOJTOBOT'G COSHHEHEHHA TOKOBERYIUX
ygoreft, ar60 TeMEYECKH CTORKOf wrTaTHOR 3aKOPOTHEA, YCTAHOBICHHOR
C IOMOUBY CTPYOIMHH,

I1.3. HarGoxee BepoaTHHM BANOM K3 sBagerca nyrosoe K3. Ham-
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oonee OJArOnPMATHHMHE YCJOBHAMA IJA BO3HAKHOBEHHS NYI'OBHX K3 ABIAWT-
CA YCHOBHA 3aMKHYTHX OPOCTPAHCTB pAacClIpPeNeJIATENBHHX KOPOGOK 3JIEKTDO-
nsarareneft, WUTROB, BARPHTHX COOpOR B Kadeses. JlyrosHe K3 compoBox-
XapnTcA 3HAUATENBHAHM BHOeJeHneM sHeprud. TOK myrosoro K3 Bcerma
MEHbe TOKa MeTa/mR4YecKOoro K3 B 3TOR ®e ToO4dKe ceTn. McXoms U3 3T0-
I'0, pacyeT TOKOB META/IHICCHOIO K3 NPON3BORHUTCA B NeJAX IIPOBEDKH
YACKTPORRHAMAYE CKOR H TEPMAYMECKOR CTOXKOCTH YCTAHOBJIEHHOI'O B CETR
dJNERTPOOCOPYROBAHAH, & TaKkke s ONpeIeNeREm IOCTATOYHOCTHA OTHJID—
qapmes coOCOCHOCTH 32MNTHHX annaparoB. (QipepeseHde ycTaBoOK cpada—
THBAHRA SAMAT I 3ANATHHX annaparoB ClexyeT OPOM3BOLATE 0 3HAYCHAD
PORA RYyTOBROro K3 B KOHii@ 3aMAMAsMOr0 Y4YACTKSE COTH.

1.4, Tipr pacuerax TOKOB K3 B ceTmn HanpaxeHueM 10 I KB Heo00XO-
JTAMO VIUTHBATE:

RHOIYKTABHHE CONPOTHBICHUS BCEX BJIEMEHTOB KODPOTKO3AMKHYTOR 116~
I, BRIWKYAA JPOBONHEKR, TPasCHOpMATOPH TOK&, DPEeaKTOpH, TOKOBHE Ka-
TYUKA AaBTOMATHYECKUX BHKJwYaTeel;

8KTUBHHE COINDPOTHUBJIECHUA BJEMEHTOB KODOTKO3aMKHYTOR Lennm;

aK THBHHEe COIIPOTHBJIEHEAS KOHTEKTOB R KOHTAKTHHX COSHHHEeHAN,;

TOKOOI'paRRYNBaWiiee BIASHKE 3DJSKTPHYSCKOR IOyTH;

3HRYCHEA [1apaMeTpOB ACHEXPOHHHX 3JIeKTpouBAraresieit, ecay nX
cymMapHut HOMPHaNBHHE TOK npeBumaer 10% HOMEHANBEHOIO 3HAYEHHAS Oe-—
paonaueckoft cosraBnswmeit TOKa K3 B Mecre K3, paccuuTaHHOTO des
ydeTa BIHAAHAS 9JEKTponBHIaTesef.

KpoMe TOro, np# pacdeTax TOKOB K3 peKOMeHLyeTCs yYUTHBATH HA3-
MEHEeHNe aXTHBHOTO CONDOTHBJCHAS IPOBOLHAKOB KOPOTKO3aMKHYyTOR 1enm
BCJIELCTBUE HX Harpesa npa K3.

I.5. Ipr pacuyeTax TOKOB K3 nomyckaeTca He YYHUTHBATSH:

TOK HaMarHMIMBAHAA TpaHoHOpMaATOpOB;

HACHNEeHNne MATHHTHHX CHCTEM 5JeKTPHAYECKRAX MamuH,

BJIUAHAEG ACHHXDOHHHX SJeKTponsurareseft, ecim AX CyMMapHuit HO-
MzHSUTBHEE TOK He mpeBmmaeT 10% HawadBHOrO 3HAYEHRSA MEePHOHHUYCCKOR
cocraBaamue Toxka B MecTe K3, pacCYATAHHOI'O 0e3 ydeTa 3NeKTponBa-
raresef;

COnpOTHRNIeHHe BRemHe# 5HePrOCHCTEMH OpA pacyeTe TOKOB MeTak-
nmrYecrROTO K3 B CHNOBHX COOpKaX, ocJOpKa&X 33iBHREeR, & Takme K3 3a
OTXONANAME OT COOpOK B MHH RadeJsMA,
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COIPOTHBIEHAEe BHEmHeR SHeproOCHCTEMH NpR pacdeTe BCeX BRIOB
nyrosoro K3;

BJRAHRG QCHHXDPOHHHX 3JIeKTporsurareselt npE pacverTe BCSX BRIOB
nIyroBux K3.

KoaghaimeHTH TPaRCHODMaIMHA TpaHcHopMaTopoB NOMyCKaeTcd OIpH-
HEMATH DABHHME OTHOmMEHHN CDEXHEX HOMBRHANBAHX HanpsxeHaft rex cryne-
Heft HanpAXEHRA, KOTOpHE CBASHBANT TpaHcdopmarops. [Ipm aToOM crexyer
HOOQOJNB30BATH CJICIYNIYD HMRANY CpenHdX HOMHHANBHHX HanpsxeHrft: 37;
<4, 20; 15,75; 13,8; 10,5; 6,3; 3,15; 0,69; 0,525; 0,4; 0,23 KB.

<. QUPEIEJEHNE TAPAMETPOB JJEMEHTOB CETH

<.l. Pacder TOROB K3 B cerm HanpaxeHmeM 5o I XB mesecoodpasHO
IpOBOANTH B RMSHOBaHHHX €NHHAIIAX.

[Ipr cocraBreHEd DKBABAJEGHTHHX CXeM 3aMelleHHs cienyerT B Ka-
YecTBe OCHOBROff cTyneHH BHOEpDaTH CTYNEHDL [TOHHXSHHOT'O HaXDIXEHRA,
KaR nopaBpao 0,4 KB, a aKTHBHHE R RHIYKTHBHHE COIPOTEBJICHRA BCEX
DJEMEHTOB CXEeMH 3aMemeHHs BHPAgaTh B Maaamomax (mOm) .

2.2, ConpoTnBreHBe BHEMHER CHOTEMH BKJWYaeT B celd COOpPOTHBIE-
HAe npajgerampme#f 44CTR DHEPTOCHCTEeMH HA CTOpDOHE BHCOKOT'O HAINPIXSHRA
padoqero RAM pesepBHOTO Tpanchopmaropa nartanms P¥Y 6 (I0) kB, co-
[IpOTABJIGHREe COCCTBEHHO TpaRcPopMaTOpOB pajogero A pe3epBHOTO IATA-
nag PY 6 (I0) XB, a Takxe COODOTHBIGHHE WRHOMIPOBONOE MMM KadebHHX
cBaseR, 0O KOTOpHM OCYUWECTBAASTCS BBON padoyero HNH DPe36PBHOIrO MH-
randsg Ha mRHEN cexmmit FY 6 (I0) KB. CompormsiéH#e (B MRILIAOMAX)
npayjerapne® JacTm sHeprocacreMs (X,) MOxer OHTH ONpENeSHO IpH
ASBECTHOM 3HAYEHHMHE TOK& TpeXpasHOTo K3 Ha CTODOHO BHCOKOI'O Hampsa-
XeHAZ 0O PopMysIe

Th Uz H , =3
XC= _V.._ﬂ-tw___ = -—ia—’j——lg ’ (2-1)
3 Iy by Uep.Bu Sk3
THe Uep. e~ CPOBHEE HOMAHANEHOS HANpAEeHHe CETH, NONRMOICHHOR

K OOMOTKE HHA3meIro Hanpaxenas tTparcopmaropa, B;
Ix3 gy - melicTeyrmee 3maveHEe NEDEONRYSCKON COCTARAANMEN
TOKA OpH TpexfasHoMm K3 y BHBONOB OGMOTRE BHOmETIO

HAnpRXeHus TpamodopMaropa, XA;
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Ucp_gﬁ- cpendee HOMAHANBHOE HAIDAKEERA8 CO8TR, R ROTOpOR
OORRIVIGHA OOMOTKA BHOHEI'O HAMDaXSHAX Tparchop-
Maropa, B;

Sk3 = MOLHOOTH KODOTKOT'O 3aMHRAHHA ¥ BHBONOB OGMOTKA
BHCHIOTO HaIpAxeHHsn TrpagcHopmaropa, MB-A.

2.3. ArraBaoe (R, ) B RERYKTEBHOE conporasaeans ( X, ) (B max-
JpoMax) rpancdopmaropos naraHka CH 0,4 XB, npuBenedAsHe K OTYHOEHR
HRA3HEI'O HANDARGHUA, CASHYST ONDEUEAATH OO HOpDMyAaM:

(2.2)

rme Ux; - BanpaseRne KODOTROTO 3aMHKQARMA Tpaxcyopmaropa, %;
P,; - mOTepE RODOTROTO SaMHRAHAA B TpamcPHopMarope, KBr;

Uy om = BOMENAABHOS JNHHGLNOS Halpmxedde OOMOTKR HA3mero
HanpageHns Tpaachopuaropa, XB;

St uom — HOMHHANBHAS MOMAOCTH TpaHcgpopMaropa, KB-A.

JopowesHO RHAYKTHBROS CORPOTHBAGHEEe TpAHOPODMATODOE (B MALME-
oMax) ompemexAeTcA RO HopMynRe

2
U, U
Xy = K3 _"HH. Hom. . (2.4)
100 Sy, rom

Pacter X mo gopvyxe (2.4) He IPRBOAAT K OWyTAMHM IOTpem-
HOCTAM.

ARTEBHHS B RHNVKTRBHHE CGOUDOTHRBACHAA HYA0BOx [OCNSROBATENE-
HOCTH TPaRCHOPMATOPOB, OGMOTKA ROTOHX COSIEHSAH IO cxeme A/Ye
OPaKTRYECRA DABHH OOOTBeTCTBOHRO AXTHBMHM R HETYKTHBHNM CONpPOTHB-
NOHAMM IDAMON NOCHeNOBATeNBHOCTHE. IIpR cOspuHeRmE OCGMOTOR TpAHO-
popuaTopoB mo cxeme Y/ Y  arTEBHNE M NHIYKTHBHHE COTDOTABNCHAS
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HyneBO# nocaenOBaTENbHOOTE 3HAYRTEABHO OOjhme COOTBEeTCTBYIUHX CO-
NPOTUBJIEHME NPAMOR NOCJIEeNOBATONBHOCTH R HMEeRT 3HAYATONBEHR pas-
Cpoc, BCJAENCTBHE dUeI'0 Hamdonee NOCTOBepHHE pesYJIBTATH MCTYT OHTH
NOJy4YeHH IyTeM HemoOCPenCTBEHHOI'O H3MEPEBRA HTHX CONDOTHBJCHUR mna
Raxnoro KOHKPeTHOrO TpaHcHopMaTOoDa.

2.4. [IppEURORANLHAR CXEeM& IJA NpOBeneHRs R3Mepsanft sHAYeRni
COMPOTHBJICHAR HyZNeBOR [MOCKEROBaTENLHOCTR TpaHchopMaTopOB cO cxeMoit
coenuaenns ooMoToR A /A° npupepmena Ha puc.I. IIpR o2TOM 3HAYeHHS
coupoTEBAeRRR Z , R,, X, (B MHIIEOMAX) OIpeneJAnTCA mO GOpMyTIaM:

]
Lo= %!-_f{g ’ (2.5)
3P ,,3.
Ro = ‘}"j‘ 10, (2.6)
2 2
Xo=VZp =R, , (2.7)
e (/ - panpaxenme Ha odmoTRe HH Tpascdopmaropa, B;

I - rox B nmene oomorrE HH Tpascopwaropa, A;
P -~ aRTEBHAR MOWMHOCTH, B?.

Opr npopemeHHR nsmepeHmZ 1o odmoTHam HH rpancdopmaTopa ciae-
ayer npomyckars ToR I 20,3-041,, you -

Ipz srom B RagectBe Tpaschopvaropa TC momer CHTDH ROMOJIB3OBAH
OBapOvHHE TpaHcHOpPMaTOpP.

CipaBOYHHE J&HHHE IJIA pacyeToB TOKOB K3 mpepefeHH B I D H-
noxeRuar I(racn.I-17).

OpaeETRDOBOYHHE SH8YEHRA COMDOTABIAEHMZ TparcdopMaTOpOB IpH-
BeneHH B Tadxn.l.

SHRUeHHA COMpPOTHBACHRR HYIeBOR nOCAEROBATEJBHOCTH TpaHCHOD-—
MATODOB CO CX6MO#t COeNRMHEHUS OCMOTOX Y/ Yo (cM.radxn.l) opuasene-
HH HA OCHOBAHAM YCPBIEeHWA 3HaveHHR conpoTuBreHmft, OONydIEHHHX B
pes3yJabTare maMepeHnft, ODOBONEMHX CROTEXB8HEpIO.
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2.5. ECIR B em KODOTROrO 3aMHKAHHA BMOeTCA DBAKTOD, TO erd
aKTRBHOE R HMANYRTHUBHOE COOPOTRBJAGHRA (B MHILMHOMAX) OHDOIGNANTCA

0 POPMyZIaM:

p

3
Rp — ?M /0 ; (2.3)
I
HOM
THe P o - DOTEPR MONHOCTA B fa3e pearTopa Ipd HOMRHANLHOM

TOKe, BT;
I, om — HOMBHATBHHE TOK peakTopa, A;
(J, - CHHXpOHH&A yIJIOBad YACTOTA HaANDAXGHHS CeTn,
pan/c;
LP - EHQYKTHBHOCTH JasH pearrtopa, MIE.
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JapameTpH peakTopa, yCTaHABIMBAEMOI'O H& BBO#E MAT-HHA cOOPOK
PT30, mpuseneHH B TalN.<. SHAQUEHMSsI aKTUBHOI'O B HHIYKTEBHOT'O COMPO-
TNBJI@HAST CUJIOBHX M KOHTDONBHHX Kaleymell, & Takxe KOMINEKTHHX MBHO-
IpOBONOB OpmsereRH B 7adx.3-10.

[Ipu onpeneJieHMA MUHEMEJIBHHX 3Ha4YeHnt TOKOB K3 crenyer ydA-
THBATH YBEJHYCSHHE aKTHBHOI'O CONPOTHBIGHHA KadeJd BCISLCTBHE e€To
garpesa.

2.6. SHAUYGHHE AKTHBHOI'O COHNPOTMBJIGHAA Kadesd OpA Harpere ero
TokOM K3 ( R.9) ompenensercs mo dopmyure

TTe (g - xosfipuument, yIATHBaNUUR yBe/HMIOHEE KTHUBHOIO
CONPOTHBJEHAA MEXHOI'O HJE AMOMEANSBOrO Radeid.

Opr npadiAxeHHHX pacYeTaxX 3HaYeHdAe KO3jiurmeHTa
CI} = I,5,
Opr yrodneHHHX pacyerax xosdfumment (.4 cuenyer
onpesenATh B COOTBETCTBHR C pRC.2-D;
R - aKTHBHOS CONDOTEBJEHHE MEINHOIO M AMOMEHKEBOIC
kadens npz Temmeparype ¢ = +20°C, mQm.

2.7. CBepxnepexonHoe HRIYKTHBHOE CONDPOTHBICHRE ACHHXPOHHOIO
BNERTPONBETATENA Xg, (B MALINOMAX) DacOURTHBAETCH IO fopMyre

e Up yow - HOWHATBHOE (dasHOe HAIpAKGHHE BJSKTDONBEraTens, Bj
* . KpaTHOCTBH IYCKOBOT'O TOXKA 3JEKTPOLBATATENA [0 OT-

n
HOmMEHH K er0 HOMHHANBHOMY TOKY
I,,om - HOMHHAUBHHII TOK 2JEKTDOLBHIaTeNd, A;
Rﬂ 2 —~ CyMMADHOEe aKTHBHOe COIIDOTABJCHHE 3JEKTPOmBUIraTe-

a9 B momedaT K3, MOM.
Suavenue R,, ompenendeTcR mO QOPMYJe
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Prno.2. KpaBHEe 3aBHCEMOCTR KO3QJHMLMEHTa YBEJHA-
YeHAs SKTHMBHOTO COMPOTHBJICHUA Kadeyelt ¢ amoMp-
HueBHMK EBJIaMH ( C.f ) IIpR HaTpeBaHHMH KX TOROM
TpexdasHoro K3 oT MOuHOCTHR TpaHchopmaro
tOT#’ﬂ =0,1 ¢} —-— - tanm =0,

Ryp= R+ 096R, (2.12)

R, - aKTUBHOE COMPOTUBICHHE CTATOPA, MOM;
R, - aKTUBHOE COMpOTHUBJEHME DOTOpA, [NpUBEIEHHOe K
CTaTopy, MOM.

3uavenue R, (B MRLWIMOMAX) MOEST OHTB OIpPEREJNeHO IO JOpMy.Je

0,36 My (Pyomt Pasx)

&6
= DN oM Tmxt g 1,
2 T T S) (2.13)



- I2 -

by F T I T o
i 5 50 70 150
§=3lbmd| 35 25 /5 / ! J
17
’ S kY ?’” /
1,5 7 l ,/ /f 7
/ 120
/s l RN / 1/
) P {
! f
| | ,’ A/ / / 240
14 f t-
NI, /| w
l / / /
13! v / -
) / / /
J / / / /
I / / / 185
1,2l A 7 /
/Y / 240
14 /, / % ! | /
? J z
-
10 ST.HoM
’ WO 800 1900 1600 2000 KB-A

Pruc.4. KpuBHe 3aBHCRNOCTH KO3PPULMEHTa YBEJM -
JeHAS AKTHBHOTO CONpPOTHBJIEHRA Kadenehk ¢ Mmem-

HHMR EAJaMR %1}) IpA HarpeBaHMH AX TOKOM

T peXPasHoro OT MOWHOCTH T‘?&HC@OPMB.TOE&:
——— 1ty = 001 Cj—~—— - crxn 0,4 ¢

2
Snom _ Uom €0SY N on

100 PH oM

R, =

f (2.14)

Opz mpoBeneHny NpACTHEESHHHX pacieTOB NOMYyCTHMO IPUHATE

" i
i
lIipr sroM 3HaYeHme AX,, B UMEHOBAHHHX ENMHALAX ONpeneNAeTCA
o GOpMy.Ie
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Puc.3. Kpneue 3aBACAMOCTE KO3dfHlMeHTa yBeJm-

YEeHUsT aKTHBHOTO CONDOTHBICHAA Kaleyme#k C amoMn-
HReBHMA xanaMy (L .y ) OpE HarpeBoHHH HX TOKOM
rpexdasnoro K3 or mOoumHOCTH TpanHcHopMATODOB:

torkn =027 Ci—— = — torn =1,00¢
*
I'Ee M_ - KpaTHOCTH OyCKOBOI'O MOMEHTa 3JIEKTDOXBATATEJNA IO
OTHONEHED K ero HOMHHAJHLHOMY MOMEHTY;
Piom — HOMEHAJIBHAA MOWHOCTE 3JEKTPONBHTaTeNd, KBT;

P, ~— MEXaHAJECKHe OOTepA B 3JeKTpozBararese (BHIOYSA
no0apOuHHe IIOTEepH), RBT,
Siom — HOMHHATBHO® CHONBEGHHE, OTH.ef.

AxTRBHOE conmpoTABNEHMe cTaropa R, (B MMmoMax), ecym OHO
He 38JaHO 3aBONOM-A3TOTOBUTATEN, MOXET OHTHL H3MEpPeHO MM onpexuese-

HO 10 QOpMyJe
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Pac.5. KpaBHe 2aBHCEMOCTRE RoOa(QuNHUeHTa yBeJH-
JeHEA QKTHBHOI'O COHNDOTHRISHHR Kadejyell o mex-
HHEMR XRJIEMA c&.’) IpR HAT'PeBaHAH HX TOKOM

T

TpexpasHoro MOUWEHOCTH c@owa'mpa
——torkn = 0s7 0'”""“"?&3

10

2
U Cosy
nk . YHOM Tnom 3

H

U,om =~ HOMRHAJBHOE HaupsxeHHe dJeKTpoxBErareseff, KB;

cos\y - ycpenHeHHOe 3Hadenme CosS(f axerTpouBRTaTeNefl,
nOonRWYeHANK K muRaM PYCH 0,4 KB;

N yom — YCPELHEHHOE 3HAYEeHHe KOS(pPUIIMEeHTA [ORSIHOTO ne#t-
CTBRA 3JeKTponpRIraresell, MONKJOVISHHHX K HMAHEM
PYCH 0,4 kB;
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P, - cymMMapHas akTEBHAS MOWHOCTE 3JeKTponsurarenelt,

nonkmoueHHNx K mmHam FYCH 0,4 kB, MBr.

SHaueHue cBepxnepexonHo# JIAC (B BOJBTAX) ACHHXPOHHOTO 3.JIEK-
TPOIBATATEN ONpenesfeTca 10 fopmye

N - ‘ . TBRY:
Ep.AL (an(a) €0s%10)™ (o) Rﬁa)”"(uw(a) $ino)y = ligyXag ), (2.16)

T'he Up(o) — $asHOe Hampamerrde He BHBOZAX 3JICKTDPONBUTATE]A B
MOMEHT, permecTByuult K3, B;
$p) -~ YCDenHeHHOe 3HaYERMe CABATA (a3 HAlDAKSHHA B TO-

Ka B MOMEHT, npemumecTBYyioumit K3,
I,y - TOK craTopa B NOMEHT, IpermecTByiumft K3, A.

(Ipr naTaHAn OT COOPHHNX HWRHE PA3HOTHANIEHX 3JeKTponBuIrareseh
3HaYCHAe BKBABAJEHTHOff cBepxnepexogHoRt J[C ompemesserca oo HOpP-
MyJIe

it

”, Yy Eq;.ﬁ,a.x ’ (2.17)

Tre yx-:-%-: —_ e — [[POBOIANOCTE "K" BETBH

K i 2 2 _
(XM+ ) +(Rﬂ¢ﬂ.+Rﬁt’aﬁ-K) MATAQHAA NBUATaTENA (BRJIK
yad IBUTATEJNH) ;

Y=Y+ Y,+... + Y, - PKBUBANEGHTHASN NMPOBOMU-
MOCTbB.

3. PACYET TOKOB METAVMYECKOIU KOPOTKOIU
3 AMBIE AHM A

3.1. HauanrHoe neficTBywnee 3HaYSHHEe MepROTAYECKOR cocTaBIAN-
meft TOKa TPeXPaA3HOT0 METAIMIECKOI'O KOPOTKOrO 3aMHKAHMAA (B KMJjo-

amrepax) onpenesgeTcs N0 fopMyse
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(3) Ucp.HH

I = m— (3.1)
no.m (3} »

\/sz.i

Ine Ucp. uw — CPERHEE HOMRHANRHOE HaOpAXeHHe CeTH, B
ROTOpORt DpORMSOWIO ROPDOTKOE 3aMHKgHEEe, B

3) 2 2
2;23 = stﬂ"f?,z - OOIHOe CONpPOTHBJIEHRE MBOH Ipd TpexPR3HOM
KOPOTKOM 3aMEKaHRHA, MOM;

Rfi:: R17+ﬁf7?+ﬂfm+ﬁﬂt05 +Rnn +Rx8 +R

nn. Bcr »
3.2
Xeg™= XovXer #+ X pr + Xy ¥ Xyuas + Xt (3.2)
Irne Ryy, X4y — BRTHBHOE R HEXYRTHBHOS CONDOTRBIIGHASN
npAasoll DOocHenOBATENBHOCTA OOMOTOR TpPAHC-

fopuaropa, MOM;
R,,..,, X,7y —8KTNEHOE N NHAYKTNEHOG CCHIPOTHBEGHNS IHep-
BEYHHX OGMOTOK TpPAHCHOPMATODOB TOKA,
MOM ;
R,ys»X,p — GRTHBEOE B RENYRTEBHOE CONPOTHBIGHAS
OpAMOR DOCIeOBATOJRHOCTA MAHONPOBOROB,
MO ;
sxab — GRTHEBHOE H RHAYKTHBAOE COXDOTHBJEHAS
NPAMOR NOCHeNOBaTeNBHOCTHE Radeseft, MOM;
R,n, - COOpPOTEBJIeHMe MTOMNCOB KOMMYTAIRORHHEX R
3aMATHHX annapaToB, MOM,;
Rep, X,p — QKTEBHOE I RHUYRTRBHOE COIDOTHBIEHRA
TOROBHX KaATymeK X ROHTAKTOB aBTOMATR-
YeCKHEX BHRJm4Yaresnelt, MUM;
nn Beyr — CONPOTABNEHME MJIABKOR BCTABRA, MOM;

R, s, X

l'aﬁ )

R

X - RHENVKTHBHCE CONDOTHBJCHHE BHemHeR
CACTEeNH, MOM.
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SHAYEeRAs COMPOTEBIEHAR NNaBKAX RCTABOX npEBemeHH B Tadn.ll.

SHa49eHRA CONPOTHRBJIGHHE NMOMKCOB, BKIDIAR SKTRBHHE COIDOTHBJE-
HRA RaTymeK aBTOMATAYECRHMX BHRJmYaTexell, npaBemeHH B Tadxn.ll-I5.

SHaYeRAA 3THX COMPOTHABJICHAR NpEBeNEHH Ha OCHOBAHRH IJAHHHX
3ABOROB-A3SI'OTOBATENEl. B STOM caydae, SCHH COIPOTHBICHUS KATYHER
B KORTaKToB ( X, 4 B R,g ) aBTOMATHMYECKHEX BHKJIATeN el HEH3BECTHH,
crenyeT MONL30BATHCA NAHHHMR, [PABSIeHHHMA B Tadx.l6.

SHA4YeHAA CONPOTHBICHAR NEpPBAYHHX OCMOTOK MHOTOBRTKOBHX TDAHC-
fopMaTopoOB TORA HOpABEAEHH B Tadx.l?.

B TOM ciayvuae, ecam OT cOOpHEX MHH PYCH 0,4 KB ocymecTaiseTcsa
[IATAHNEe ACHHXDOHHHX 3JIeKTponBararesaeff 4 mX cymMapHu HOMRHATBHHHR
TOK npesHmaeT I10% HAYaNLHOrO 3HAYEHAA [epAONAYECKOl cocraBimumef
TOKA& B MecTe K3, pPacCYuUTaHHOI'O (e3 ydera 3JeKrponemraresel, cje-
JyeT yYATHBATL X BJAAHME HA 3HoueHne TOoxa K3.

HavyanbaOe peficTBywuee 3HaYeHHE  [epAORAYeCcKOolt coeTaBaAmneR
TOKa K3 OT acRAXDOHHHX aJieRrpoxeararenest I,, ,, (B Kuyoamgepax)
PACCIHTHBASTCA 0 JOopMyJe

H

E
@. RA
I”JJ'A b - > 2 ’ (3-3)
V(X0 %o +(Roa* Ry )
e X W R, — BHOIYKTHBHOS R QKTHBHO® CONDOTHBJIOHRA OpAMOR

ocenoBarebHOCTA Radere DORRIOYSHRAST IJMCK-
TponBurareseft, MOMm.

lBararesm, IATAKHECA OT CRJIOBHX COOpDOK B COOpPOK 3auBAXeK,
He OKAsSHBALT CYWECTBEHHOI'C BMUAHKA HA 3HavYeHme Toxa K3 Hemocpern-—
CTBEHHO HA BHBONAX HABKOTO HAnpaAReHHs TpancopmaropoB 6/0,4 KB m
céopunx mmHax PYCH 0,4 kB, a mosToMy B NpakTHYeCKHX pacyerax To-
KOB 3THX 3aMHRKaHAft BJsHEEeM YVIANEHHHX 3JNeXTpomBmIaTeseff nmonycTEMO
npededpeds.

3.2. YoapHu#t TOK Tpex$alzHOI'O MeT&/UIMYEeCKOro K3 B ceTh
CH 0,4 KB onpeneJsseTcs no gopmyne

(3}
. V21
Ly3_= 43 no.m (3.4)



Iy - RefCTBYNuee SHavedue mepROLNTEOROR
cocraBaAnmess roxa TpexdasHOro K3, KA.

SHaYeHNe YHADHOrC XOodIEmIMeHTa MOXeT CHTH TAKXO ONpereseHO
no rpupo K,z = £(X/R) pmo.6.

TTTF
T AT
T/

L/
A L]

2 5 N0 2 50 M ¥

SHa4YeRRe YXAPHOTO TOKA OT ACHHXPOHHHX SHEKTPOEBATATENBR Onpe-
aenserca N0 fopuyxe

0,01 g4
yﬂM V2 1,5 41 (‘-’ o+ 92”—) (3.5)
e Tp - PACYETHAA NOCTOSHHAH BPEeMEHR SATYXSHAS Meproxn-—

90CKROf} cooraBxsmmel TORa cTATOpA, C;
T, - DOCTOAHEAS BPEMEHR SATYX&HHA aI1eDRONAI6CKOR
cocrapaammeRl TOKa craropa, ¢
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SHaleRR s TP B 7, DBOCURTHBADTCA NO HOpMyTIaM:

i}
T = xﬂa"'xfma' ‘ (3.6)
= - ; .
P W, R,
xﬂ'
_ "Ag + Xikad
Ta (3.7)

B ’
wc (Rf + R'! xaﬁ)

Tie (J,. -~ CHHXPOHH&R yIJIOBasg 4acrora, pan/c;
R,; R, - COOTBETCTBEHHO aKTHBHOE CONDOTHBISHZE CTATODA A

AKTHBHO® CONPOTUBJIEHME POTOPa, NPHBELeHHOe
K CTaTOpY.

Mlpr MpOBefeHER NMPACNAXEHHHX DACUYETOB 3HAYCHHE |

yd. AA
onpenendeTcs 00 POpMye

34 (Rag* Ryxas)

' x:: + Xixad
‘yd.Ag = V214904 \1*€ . (3.8)

3HauYeHne X;; npr 3TOM onpepeaseTcs 10 (2.19), a
i

3.3. Havanpaoe peficTaynliee 3HaYeHne NepHONMUYECHORl cocTaBadn-
well Tora IBYXPA3HOI'O METANRIECKOI'C SaMHKaHBA onpenesaeTcsa OO

dopmy e



1(2) : Ucp.HH (3.9)
no.m = (2) .
V?sz ’
{2) _z_ Rz
e n3 V_ (g~ DOJHO® CONPOTHRJEHRE LeIH NpR mByXdas-

HOM KODOTROM SaMHRasmHa, MOM.

3.4. Hagansgoe peiicTBynmee 3Ha4YeHHEe DEPHONMIECKOR cocTaBIAN-
meit TOR& ONHOPABHOIO METANNMHYECKROI0 ROPOTHOrO B&MHRAHAS OMPEHe-
nsgeTca oo gopmyse

(1)
e Z,,

rne

(‘f) _ UCP- HH

IHU.M - v'a—,z{«!) ’ (3.10)
K3

-% MZR,E-*R 1:)ﬂv-(;_?;r + X ) ~ [TOJHO8 CONDOTHBAGHRHE

nene nps onHodasBEOM
KOPOTROM SSMHKSHEA,

MOM;
Rog s Xpy ~— COOTBETCTBEHHO OYMMADHOE AKTNBHOS H HH-

OYRTEBROS CONPOTHBNGHES KyAeBOR nOCHe-
LOBATOXRHOOTH DB8ON, MOM;

Rox = Ror+ Rorr+ Row™* Roxas*Rnn™* Rus

xad

Xog = Xor™* Xrrt Xow™* Xpxas * X8 »

Ryy » X gy <~ GRTEBHO® H MAXYKTHBHO® COXPOTABAGHASA
BEyxeBO# pocarexoparTeNbHOCTH TpaHchopMa-
TODpR&, MOM;

Rorr » Xy - GKTRBHOe B MHNYRTHBHOE CONPOTHBJIGHAA

HyaeBORl 10CHenOBaTOJBHOCTR TpanchopmMa-—
TOpa TOKRA, MOM;
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Row » KXoy = GRTHBHO® § HHNYKTHBHOS CONDOTHBIGHRSA
HyJeBOR pocsenoBaTSJLHOCTH IMHOOPOBOXA,
MOM ;
Ro xab» Xg kg5 — QKTEBHO® R MHIYRTUBHO® OOIDOTHBACHR® HY-
JOBOR nOCAENOBATEJIBHOCTA xabens, MOM,

4. PACYET TOHOB EYIOBOIC KOPOTKOIU 3AMLIKAHNA

4.1. Hamdoyee BepoAgTHAA BeJAUAHA neficTBYrmEero 3HAYCHAA (1€~
PROTHYECKROR cocrasaanmes’ ToxKa rpexPasHoOro XYT'OBOI'O 3aMHKAHRA OlIpe—
pexnsierca no gopmyrne

(3) _ ,(3)
It?yz = Lnom Ke s (4.1)
TS K, - cEmmammeit KosgjuruenT, onpenexseMilt no K,= fl’Z“)

(prc.?) mna Zg)= ‘/sz + R,zz :

8 8
“-.
jre

L
L~

TN
EEALE
ENRNYN

IHEERN

IR
TN
EERWE
YRR
T

T

S

a1
Z ns

0 20 w 60 o0 w0 150 M) M0 180 209 220  mbw

Puc.7. KpuEHe 3aBRCAMOOTM K, OT 0ODpOTNBIeEAN Ienm K3:

I - Eavaxo gpouecca OBOTO saMuEanEs L., < D .
2 - wuummiﬁoa n.p%ge AyTOROIS SRBIRANEE ts 403.35 0
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Irn onpe,ne.wzem TORA LYI'OBOI'O 3aMHRAHAA B HAYANBHHA MOMeHT
SaMHXaHMA 3 < 0,00 ¢ sHauenue K, onpenenserca no xpmso#t I
K, = f(zxs) Ipe ompeneseHMn YCTEHOBHBMEI'OCH 3HAYEHHS TOKE Lyro-
BOI‘O savuranug L., > 0,05 ¢ K. onpemendeTcsa O RpuBOf 2

K= F(Zxs)-

4.2. Haagonee BOPOATHOE pmeficTBynmee 3HaYeHHE [OepuOnNIecK o
cocrasapuel TOKA IBYXPA3AOTC RYT'OBOIC 3AMHRAHAA OnpelesseTcs 1o

qopuMy e

(2) (2)
I&'yz = dpo.m K¢ 5 (4.2)
e K, - 0 xe, q-ra B3 fopuyre (4.1) mas
(2) =Z Xf}'.‘+ Rip

4.3. Haudonee mepoaTHOe rneffcTBynEee 3HAYCHRE [epPHOLAYECKOR
cocrasasmelt TOKA ORHOPAI3HOI'C IYyT'OBOrO SaMHRAHUS ogpemensercda o

opuy e
(‘f) I(",

ﬁyz nom € (4.3)
I'ne K, - 20 Ee, YTO B GOpMyTs (4.1) nna
(1) _ 1 2 2
Lys™ 3 (2Ryg+ Rog ) +(2X g+ X5)

[Ipy npoReneHMR pacYeTOB TOKROB KB ¢ noMOmED OBM ynoGmree MONb-
30BATHCA AHANATHYECKEM BHpawenmeM K.= f£(Z,,).

3HaueHRe K. N4 HAUAJBAOTO MOMEATA 3aMHKAHES 1‘.‘,,‘.3 < (0,08 ¢
onpenensgeTca no dopMyse

J
K. =0,6-0,0025Z,, +0,114VZ,, -0,I3 VZ,, - (4.4)

Has veraHOBRBHETOCH Npoiecca IyroBoro K3 sHavenne Kc ol pe -
nenAeTCA Ho HOpMyNe

J
K¢ =0,56-0,0022Z,, +0.1VZ_ -0,I12VZ,; . (4.5)
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B npraroxe HRE R 2 npABemed npavMep pacyeTa TOKOB K3
B cera CH 0,4 KB.

B opanoxesBnn 3 npuBened TEeRCT nporpaMmd, coOcraB-
nennoft Ha sasuKre " B8ASIC"  nnm DBM dxeRTponmka MK-85, nOSBONAD-
mefl MPOASBECTH DACYET TOKOB METANIHWECROTO H AYIOBOI'O KOPOTKAX
SaMHRanNEft B CeTH HampsameHmeM 10 I RB.

Iprroxenne 1
CIPABOYHHE JAHHHNE JNA PACYMETOB TOKOB K3
Tadaxnrnae I

3HaYeHES CONpOTHBieRm# Tpamcfopmaropos TCS, TC3C

NomgooTs | (/. 3 ConpoTHBreHRE TPRHCHODMATODR, MOM
T

A/Y° Y/\‘o
bk 2 LA R R A A

160

G

02,4

L
S OO O On

5
A
o
4
O,
4
O
8




Homep

radens

WO O ~JO0 0N WM

Homep

Radeas

14
IS
16
17
L8
19

SHavYeHEA COMPOTHBICHENZ TPOXXNNBHHX Radeseft
B SQJIOMAHREGBORf 0OCGOXOUKS

Cetenne

Tadaxannpoa

Conporrprexme, MOM/M

3

ragexs
R xR X%

3 X 4

3HATGHAS CODDOTHRNGHRAR TpeXXuAhHHX Radexsh
B CBHANOBO# OCO,I0TIKE

CeueHne
Kadens
1

3 x4
3 x6
3 x 10
3 x1I6
3 x25
3x 35

L

RRBEZI RS RAR

ul

CJDGCJ:*HMCD(J)&Q

e

HgQ @R

S
6
3
2
1
1

0,094
0,087
0,082
0,078
0,062
0,061

10,95

CRIBRBRITRRS

OO0 O0OHFHMFHFNMNL O

0,579
0,523
0,461
0,406
0,359
0,288
0,25

0,211
0,174
0,157
0,135
0,122
0,107

Tadaxanoa

ComporuBneHne, MOM/M

KR

Q

- H
OO HH™NDUWN
H -J N5

4



Homep

radend

Homep

OROHY9AHUKE®
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Conporzniaenne, MOM/M

T4 0 XRIH

Taodongna

SHAYeHRA CONPOTUBNECHHM TPEXRKHUJIBHHX Raldene#r

CeyeHnue

0

B HeApOBOnsmer OJONOYRe

Conporhsaenuns, MOM/u

necenn | mecemt TR
, —“

27

02
-

RNRBEIINGERPH

p

OO D

ot

S
6
3
2
1
1,
O
0
0
t
0

o

1,7

4

o



40
41
42
43
44
45
46

Homep
Ragenn

47
48
49
o0
51
52
o3
o4
56
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B aymMEaRenol 00O0JN0UKe

Cevenne
Radens

3x4 + Ix2,8
3x6 + Ix4

3xI0 + Ix6
3xI6 + IxIO
3x25 + 1x16
3x35 + IxX6
3x50 + Ix5
3x70 + Ix35
x99 + 1x50

3AA4YeRA CONPOTRENEHRE TOTHPOXXKANBHHX Radexel
B CBHEOOBOR OCONOYH®

CedeHRO
ragensa

3x4 + Ix2,5
3x6 + Ix4

3x10 + Ix6

3xI6 + IxIO
3x25 + IxI6
3x35 + IxI6
3x50 + Ix25
3x70 + Ix35
3x95 + Ix50

Qe2Ee

-
gl—l
< &)

PQDHPNNO‘!@
B %

'

w L o

-

COOHKNDWO®®
SEa " RTRRA

O

L

PO

-

n

0,098
0,094
0,088
0,084
0,072
0,068
0,066
0,065
0,064

Tadnrnroa

SHAYOHAA CONPOTABICHMR HeTHDOXEMNRHHX Radeneft

Conporunnenns, MOM/M

ConporaBreHnns, MOM/M

4
i
N
%

b .

322288

H HEH DY WO O

O
O

Cy

N

0 O
> G

e
TETY
OIS

L

OCOQOOQOHMH

~1 L

i

6
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OROHRTaHAE

radxgnau 7

Hggp Geageaxie Conporusiesae, MOM/M
radens rage
R X | R | X
56 0,301
o7 0,248
58 0,244
Tadnxnanoga 8
SHAYGHAA COMPOTHBIGHEZ 4YeTHPOXXANLHHX Kadeneft
B Henposonsme#k OCOnXO4IKe
Hggg p ge&ggnx:e Conporanierne, MOM/M
ragean
RN ] R
59 3x4 + 1x2,5 9,61 0,098 11,71 2,11
60 3x6 + Ix4 6,41 0,094 8,71 1,968
61 3xI0 + Ix6 3,84 0,088 9,9 1,811
62 3x16 + IxI0 2,4 0,084 4,39 1,558
o4 3x35 + IxIo I,1 0,0c8 2,97 1,241
65 3x50 + Ix25 0,769 0,066 2,449 0,949
66 3x70 + Ix35 0,549 0,065 2,039 0,741
67 3x35 + I1x50 0,405 0,064 1,665 0,559
68 3x120 + 1xH0 0,32 0,064 1,54 0,545
89 3xI50 + Ix70 0,256 0,063 1,276 0,43
Tadxrarna 9
SHAYSHER CORDOTERNSHRI KOXTPONBMHX Kadeyel
B RenpoROnAnsi O0OXOIKe
Howep Cevenne Conporansenne, MOM/M
ROGOAKX xagexs

I 7 LI
12,3

70 1,6 0,108 14 2,5
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OrRonvanpge 2a06xTROH 9

Homep Ceuenne Compormexenne, MOM/M

| T TR TR T R T x

71 7,30 C,102 12,9 2,3
72 4,6 0,098 11,71 2,11

Tadruana I0

SHAYGHHA CONDOTHBMSHAR ROMMIEKTHHX
MRH OIIPOBON OB

Homa - Conpor GonpoTaBIeHKe
H&HB— @asu, HYmeBOI Opo-

BOIHERA, 1A
waa,

n-n %

1250
1600
3200
4000
20

400




Tadaxpapa 11

3Aa96HAA CONPOTABNCHRR NNABKHEX BCTABOK

OPSXOXpaHRTe ICRR
Tan nmpepnoxpa- | HommRaxhuui Homaransauf ConpoTRRICHRE,
KRTEAA TOR NATDOHA, TOK HAABKOR MOM
A BCTABRA, A
HTH-2-60 6,3 83
10 40
16 23
20 20
25 16
31,5 12
40 8,75
63 4,5
TH2-100 I00 30 3,4
40 <4
o0 1,8
60 1,4
80 1,05
100 0,85
[TH2-250 1,05
0,85
0,63
0,5
0,41
0,29
TH2-4C0 0,39
0,<9
0,24
350 0,1
400 0,16
ITH2-60C 630 300 0,23
400 0,15
500 0,13
600 0,1




Trn BHKTOYE-
TR

ABM -4
ABM-I0
ABN-10
ABRM-15
AN -20
ABM-20

HomMuHars HuE

TOK TEONOBO-

"0 pacpens-
Tens, A

OH OGO OMNO OO,

n

L

AP ONDNODHHHMHOO

ConpoTuBReHRE
JONIDCE BHEJID-

SHaUeHUA CONPOTHBMEHAR MOMCOB
aBTOMATAYECHUX BHKJID4YaTeNe# cepmm ABM

HomuxanbHuit TOK BHEIN-
garessa, A

400
1000
750
1500
2000
I500

SHa4YeHUsS CONpOTRBJEHER ITOMOCOB
aBTOMATHYECKOTO BHEKMMYATeNAH AE-20

~ 29 -

HomraaureAanf
TOR TEILIOBO-
I'0 pacluens-
TN, A

0,4
0,12
0,25
0,12
C,I
0,12

Taorrnumua 1IZ2

COnpOTURJIEHBE ITOJNCA.
BHEMOMATENAA, MOM

Tadanuopga I3

conporanjeHue
noawca BHXJID~
qarTea, MOM

Co

31 ) O

(5



Taonxnnanuna I4

SHAYeHRA CORDOTHBJIEHRE ITOMOCOB
BHRJOyaTeNna All-50

HOMRHANBRHE TOK TemnOBO-

I'0 pacuensTens, A

ConpoTEBAeHME NOJINCA
BHEJOYaTens, MOM

1,6 39C0
&,5 1600
4 625
6,4 2A4
10 100
16 39
25 16
40 6,4
o0 4

Tadaxrnga IS

3Hage R COnpOTRBIOHAR nOMOCOB Bursmyareset AK-63

HomrHans—~ | COnpOTRBJIEGHRE IO~
HHX TOK c& BHRJNUYATSNA, MOM
pacuens-

ape MI Hee M

0,6
0,8
1,0
1,45
I,6
2,0
2,5
3,15
4,0
o
6,3

COIpOTABAEHHS [TOJO—
ca BHEJYaTens, MOM

Heponue -
ure MT

Henomie-
Hpe M
93
60
41
38
23
I5
9,6
6
3,75
2,4
I,51



Tadarona I8

SHAYEHHA COMPOTHBJAEHRI RaTYmeK
M ROHTARTOB ( Xy s u R, p)

aBTOMATRYOCKREX BHEXNYATENSR B 3aBHCAMOCTH
OT HOMBHAXBHOT'O TOKA ( IHM) BHEIJINIATO R

A

SHAYSHNA CONpOTABNCHHE NEepPRAUHHX OOGMOTOK
MHOPOBRTHOBHX *pdachopMaropoB ToXa

Koadpurmexnr rpaschopua—-| Smagesme oon

pOTRReHNE, MOM, NepANIMHX
INA TpAaHCHOPNATODE TOKA v Soa

OGMOTOR MNOTOBNTKORYX TT xxacca
TOYHOCTR

R?‘T

20/5 19
30/5 8,2
40,5 2 4,8
50/5 7 8 3
75/5 3 2 1,3
100/5 I,7 7 0,75
150/5 0,75 3 0,33
200/5 0,42 17 0,I9

0,< 08 0,088

0,11 04 0,05

0.05 93 0:02




IprroreHue 2

IPMMEP PACYETA TOKOB K3 B CETH CH 0,4 KB

I. Pac7eTHas NDPOBEDKA JIJIA CXEMH, OpDRBEIEHAOHK Ha pUC.8

cXonfEHe nasHHe
Cacrema: 5., = 100 MB-A, Ugp g, = 6,0 KB.
Tpancfopuarop T: TC3C-I000/6,0. Cxema coenamexma odMOTOK Y /Yo
Ugz = 8%; Sy = 1000 &B-A;  Ug, = 6,3 KB;
Py = 11,2 I{BT, Xor = 59 MOM; R, = I54 MOMm,
HImwnpoao,u; IT; IMA-A-1600. Lmuxa IS M.
R.qu = 0,03 N‘OM/M: Xfwf = 0,014 MDM/M;
Row, = 0,037 MOM/M; X 2 = 0,042 NOm/M.
Imrronposon 2; AIO-0,4. Immua 10 wm.
R,,, = 0,0255 mOM/M; X,,, = 0,I2 MOM/M;
Ry, o = 0,211 mOM/M; X = 0,535 MOM/M.
KadebHHEe JIMHUN
Ky ABBI'-< (3xI85 + Ix70), nauHa -~ I50 m:
R, = 0,208 ¥OM/M; X, = 0,063 M0M/M;
R, = 0,989 MOM/¥; X, = 0,244 nOm/M.
Kll, ABBl- 3x30 + Ix16, mmaa 20 M;

Ow2

R, = I,I mMOM/M; X, = 0,068 MOM/M;
Ry, = 2,63 MOM/M; Xg = 0,647 MOM/M.
I{JIS ABBI' - 32185 + Ix70, pymura 90 M;

R, = 0,208 MOM/M; X, = 0,063 MOM/M;
R, = 0,989 MOM/M; Xo = 0,244 MOM/M.

ABTOMATRYECCHAE BHKJOYATEIN

BFI - "3xerrpor". I, = 1000 A, R,3 = 0,25 MOwm,
X8 = 0,1 MOm.

0F 2 - A3794C0. IH9M= 400 A, Ruﬁ = (0,69 MOM,
X8 = 0,17 MOm.

QF3 - ABR056. 1,,,,= 100 A, R.g = 2,15 vOMm,
X = 1,2 MOM.

QF 4 - "3nexrpor". I om= 400 A, R,z = 0,65 MOM,
{K§ = 0,I7 MOM™.
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ACRHXpOHRHe 3aekTponBararesm: I-I; I-2.
Tan AO3-3ISN-6Y3; A, m= 132 KBr;

In = 7’0; UHOM = 380 B; IHﬂM - 200,5 A;
Liom
MMﬂKC
M =6H = 2:6; C0$¢= 0,9; nc = IOOO (xj/m; IZHQM:' 93'5%;
MHOM
M M
5 — II'?E?; ﬂ‘_-{CR‘ = I'G; MUN e '8-
HOM ?' MHQM MHOM 0

K CHroBOR cOOpKe OONKINYEHH 6§ ACRHXPOHHHX 3JNOKTDONBHIaTe SR
I=-3-1-8 MomaocTsr 40 KRBT C HOMRAQIRHHM TOKOM 79,3 A ¥ OYCKOBHM
TOKOM 550 A, nBEraTesd He [NOnBEeDXeRH I16perpysRaM.

OxHOBpEMBHHO MOTYT padorTarTh @ YIACTBOBATH B CaMO3ANYCKe BCe
NBRRIATEeM |
TPOB OXeMH 3

2. Paodar na GHRX, DIOMEHTOB CXORH

Conporannenns choTeMH ( X, ) paccumTHBasTos oo fopMyme (2.1)

/A
— L‘QQL- * 10-3
C Im = 1.6 “l

ARTHBHOC R HHIVRTRBHOG COODOTHBIGNHA OpAMOR nOCAenoOBaATOXLHOC-
d (R, 2 X, ) paccunruBawres mo gopmynam (2.2; 2.3):

X

2
II 2 .0 4 - 6; L

2
X, = \/32 - (200-11,2y2  0,4% . 1% - 12,67 wOM.
1000 1000

AERTRBHOS N HENYKTHBHO® COMDPOTABIGHHAA BIMHOMPOBONA:
R, = 0,03:I5 = 0,45 MOM;
Xywy = 0,0I4-°15 = 0,20 MOm;
Rowt = 0,037-15 = 0,555 MM,
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Xows= 0,042-15 = 0,63 mOK;
R , = 0,0255°I0 = 0,255 M0Om;
x,m-— 0,I12°10 = 1,2 MOm;

R, —OZIIIO-ZIIMOM,

0w2
AKTHBHOS H aH,I:yMHBHoe COOPOTHBAGHRA KaCeNbHHX JHHAR:
KIT
R, = 0,208 . 12 - 15,6 nOm;
2
X, = 0,063 . -1-29- = 4,725 MOM;
Ry = 0,989 . ;_g,g = 74,17 MOM;
X, = 0,244 . 1-29- = 18,3 MOM.
KA2
Rmz = 1,120 = 22 MOMm;
X”{z = 0|068'20 = I,36 MOMi
Rox, = 2,63:20 = 52,6 MOM;
xonz = (0,647:20 = 12,94 MDM
KI3
R,cs = 0,208-90 = 18,72 MOM;
X;cg= 0,063-90 = 5,67 wOm;

Xox3 =
Pacuer napamempoza ,II-I .I[-2

Upuamvan A, = 0,02A7,,, , ONpenesEM aKTABHOE COIDCTARJESHNE
poTopa, IpMBEINEHHOe K cTaropy o (2.13)

0136 IIS §I32 + 1102! - 38,96 MOM .
72.200,5% (I - 0,017)

OmpemesM axTRBHOE CONpOTEBjeHMe craropa no (2.14)

p .
p = 1.7 .0,387°0,9°0,93% _ 1 56 mOm.
T 100 132



- 36 -

Onpexexus CyMmapRoe ARTHBROS OONPOTRBAGKNS 5J6XTDONBAIaTe)Nd
B MomesT K3 o (2.I2)

RM | 1,56 + 0,96'%.96 = 38;% m-

Onpenexau SRavexne 0BOPXIIEPOXORHOT'O ARZYRTEBEOrO OOOPOTHBIG-
HAX SXORTDORBHTATONA

X! Mz-a&.sszuzs?.sa )
Ad, (7-200.5) MO

Copenesen SHaAveRREe OOCTOAHHOR BPOMERN SATYXAHKNA (16 PHONAYEC-
ROR cooTaBaADneR TOXA CTATODA

T, = 280,33+ 35,87 ., 0,022 o,
31438, 96

Onpenexam SHAYEHNG OOCTOAHHOR PPSMOHR DJATYXARRKNN ANSDROIATSO-
ROR cocTrannsammell TORa OTATOpPA

T, = 287 267 ___ . 0,042 c.

Onpenengm 3HaweHne caepxnepexoraof JC saexrTpouBuaTraTeNd 1O
(2.16)

E

oas = \/(380:0,9 - 200,5-0,0380)% + (380-0,44 -

- 200,5-0,267)° = 353 B.

3. Pacuer T0KOB Tpexdasnoro K3

OnpepmenrM TOK TpexPasHoro Merammreeckoro K3 B Touxe KI

er =1,7 + 0,45 + 0,25 + 0,205 = 2,745 m0M;



- 37 -

Xjp = 1,6 +12,67 +0,2L + 0,1 +1I,2=15,78 wOm:

(3)
Ino. M=

= 14,41 KA.

400
v:i—. \/15.’732 + 2,745%

Onpene/iM 3HAQIGHNS

zg) - \/15.732 + 2,745% = 16,01 MOM.

3Ha7oHAe TOoRA K3

3
oy = —30—— - 1041 ma.

V3 - Is,0I

OnpenessM szadenze K. AAN HAYAXRHOIO MOMeATA Iyroeoro K3

(3)
(t,;<0,08¢) 0K, = f(Z,,) opm Z . = 16,01 uOu
Kc = 0[67-

OnpenesaM sgaledne KA. XA yOTaXOBREMOI'OCA TORA XYyrosoro X3

(3)
(%:- 0,05 ¢) opa st = 16,01 wDn Kc = 0,58.

OnpenesEM HamdoOmee® BEDOATHOS BHAYGHHE TOR&A TPSXHASHOTO IyTI O~
BOT'O samuxasrg no (4.1).

IUIA HAYANBHOTO MOMSHTA XYyIoBoro K3

dyz. waw = 14,41°0,67 = 9,65 KA.

Ins ycraHOBEBHEI'OCS TORA AYyIoBOro K3

(3
I5iv.ger = 14,41-0,58 = 8,35 KA.

Onpenexam smadense K 7 o0 K 3= £(x/R) (cu.pmc.6) nam

X
25 _I8.78 . 504, K, = 1.6,

R,y 2,745 4
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Onpenemmm 3dadeHne yRAPHOTO TOKA B Touxe KI

iyg=1,6' V2 -I4,4I = 32,6 xA.

4. OnpenescHre NeRCTBYXHMIEIO 3HAYERHS NEPRONAYECKOR COCTaBAAD-
mei TOKa K3 B TOYRe HI OT ACRHXDOMHHX 3JIGRTpOnBATATENER

!
Rig = Rig* Rysl2 +R, /2 =

= 2,745 + 18,72/2 + 38,96/2 = 31,58 mOM.
_ "
Xig = Xyg* Xins[2 + Xpp /2 =

= 15,78 + 5,67/2 + 267,93/2 = 152,58 wOw.

353
Iﬂﬂ-ﬁ.d T e————— e = 2,26 RA.

\/31,582 + 152..,582

OnpenesmM 3HAYEHHE YOADHOT'O TOKE B ToYKe KI OT aCRAHEXDOHHHX
AR TDONBATATE 6]k

: : 0,022 ’
tyt?.ﬂﬂ = \[5 2,26 ( e + £ ) = 4,51 KA.

Onpenesum nellcraynmee 3RaveHne OeDRORKHYSCROR cOCTaBAANMER
TroRa K3 B TouRe K1 ¢ yueTOM NONMHTKA #M ACHHXDOHHHX IJ8KTpOIBRIA-
reneft

.(3) _  .(3) "
rome = Ina.m + Ina.m = 14,41 + 2,26 = 16,67 XA.

OnpeneswMm sHadeHme ynapaoro rToxa K3 B roure KI ¢ yderom non-
MATKR OF QCAHXPOHHHX BJISKTPOnBRIATCSHICR

= |

yd ¥ Lyasn = 32,6 + 4,51 = 37,IT KA.

tyt? £
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O. QnpeneseHne ne#CTBYIUEIO 3HAYEHUS [TePHORMYECKOR COCTAaBJIAD-~
me# TOKa ABYXPasHoro MeTawinuyeckoro K3 B Touxe KI

Monuoe comporuBiesne nemm asyxdasHoro K3

7'9= 2 \[15,78% 4+ 2,745% = I8,48 MOM.

3HageHne Toxa K3

(2) 400
I = M = T2.49 KA.
o.M \3". 18,48

OnpenesmMm csHaderme K, A tﬁ < 0,05 ¢ nopm Z’g)-

OnpenmesuM 3HadeHne Kc IS tm = 0,05 ¢ gpm Z,g) =

OnpenesngM Hambosee BepOATHOe SKadeHWe TOKa nByXPasHOro Iyro-
Boro K3 B Toqre KI

(2)

I32 naw = 12,49°0,68 = 8,49 kA;
(2) o

I3z gor = 12+49°0,6 = 7,49 xA.

6. Oopenesenue neficTBYDHEIr0 SHAYEHWs [16DHOIAYECKOR COCTAB-

naomet Trora onHodasHoro H3 B Touke HI
Raz = 154 + 0,555 + 0,25 + 2,11 = 156,91 mOwm;
X,¢ = 59 + 0,63 + 0,I + 5,35 = 65,08 mMOm.

Noxgoe conpOTmBNeHME Hend ORHOPasHOro H3
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Zfr;)z -:I; \/(2-2,745 + 166-91)2 + (2-15,78 + 65,08)% = 62,99 uOu.

SHaHeHERE TORE X3

1 o400 _ 366 na.
no.m V§' . 62,99

OnpenesmM snagense X, nna t,, < 0,05 ¢c opu ZL? =

= 62,99 WOM K, = 0,84.

Onpenesmm spavenme K. xnna txs > 0,05 ¢ np zx(.;)=
— 62,99 IION KC = 0,74.

OnpeunesmM HauCONee BepOSTHOE SHAYOHRHE TOKA ONROPASHOTO XYIO-
BOTO K3 B TO3Ke KI

{1
Iayi‘ NaQw = 3,66'0,84 = 3.07 RA;

(1) .
132 yor = 3/66°0,74 = 2,73 &A.

7. Onpenexenne neficTBynero 3RAYGHRA NEDROTRYECKOff cooraB-
et Tora TpeXdasHoro MeTALNEYECKOro K3 B rouke HZ

Rie =1,7 + 0,45 + 0,25 + 15,6 = 18,09 mOM;

X,o =1,6+12,67+0,2I +0,I + 4,725 = 19,305 mOu.

Monuoe comporuBredne uenn rTpexdasnoro K3

Z,g’ = |/19,305% + 18.09° = 26.45 MOM.

3nagenne TorRa K3



(3) 400
= ———— = 873 KA.
Lno.m V3 .+ 26,45

OnpenesuM 3HAYEHUS Kc LA t“ < 0,00 ¢ nopu Zm =

K3
= 26,45 MOWM KC = 0,74,
OnpemenuM 3HaAYeHRE h’c IS tKJ - 0,05 ¢ nopm Z{s)=

K3
= 26,45 MOM KC = (0,67,

Qnpezesum HanboOyee BEPOATHOE 3HAYEHHE TOKA TpexdasHoro myro-
BOT'O 3aMHKaHUA.
1A HadanbHoOr0 MOMEeHTa LyTroBoro K3

(3)

Iﬁy?.ﬁaq= 8,73'0.74 = 6,46 KA.

Ita yoTaHOBUBIET'OCA TOK& RyIroBoIo K3

13 =8,73-0,67 = 5,84 KA.
0y2. yer

8. Onpenmesenne pefcTBYWMEI0 3HAYEHAS OepuonudecKoft coeTaB-
Jaome Toxa nByXxPasHOTO MeTammdeckoro K3 B Togxe K2

[lonHoe conpoTiBJeHUe nen: aByXdasroro K3

7@ 2 | 26 45 = 30.54 mOM.

K3 \3
SHavenne ToOKa K3
¥ . __400 _ _ 4 56 ka.

l0.mM VS_" 30,54

(2)
Onpenmesmv 3Hauedue K I txs < 0,05 c nopm Zm =

= 30,54 MOMm KC = 0,75.

2
Onpemesmm 3Hedenne K. gra . . > 0,056 ¢ nopm -ZA{,J) =

K
e 30'54 MOM Kc = 0367-
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OnpenesmM Hamfojee BeDPOATHOE 3HAYEHHE TOKA LYTOBOTO IBYX(Has-—

Horo K3 B Toure K2.
I Ha9anbHOor0 MONEeHTa LyIroBOro K3

(2}

I3y nau= 7+56+0,75 = 5,67 KA.

It yCTaHOBHBMEI'OCS TOK& LYyIroBoro K3

(2)
Igy2. ycr= 7,56°0,67 = 5,06 xA.

9. Onpenesenne peficTByOUEIO I3HAYSHUA MEepHONRIECKOR COCTAB~
JUoed Toxka onHodasHOro K3 B TOo4re K2

Raz = I54 + 0,885 + 0,25 + 74,17 = 228,9 mOm;
Kng = 99 + 0,63 + 0,1 + 18,3 = 78,03 MOm.
[TomHOe compoTmBACHNE HelIM onrodaszsHoro K3

1
er{j )= -Ié V(z-IB.OQ + 228,,9)2 + (2°19,305 + 78,03)2 = 96,5 MOM.

SHadespe Tora K3

(1) 400

] = —2 = 2,39 KA.

M- \[3" . 96,5 ’

(1)

Onpepenmm sHauenne K, xnma ¢, < 0,05 ¢ mpa Zm =
== 96,5 mOM KC = 0,87. ”
OnpenesuM 3Ha4veHne Kc WA fm > 0,05 ¢ mopH ZK3=
= 96,5 MOM KC = 0,78.

Onpepesnm Hamdojee BepOATHOE 3HAYEeHHe TOKA ZYyTOBOTO OHO~
basnoro K3 B Touke He.
1A HaYaJBHOTO MOMEHTa LyI'OBOTO K3

(1)
Iﬁy?.an= 2,39‘0,87 = 2,08 KA.
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I1g yCTaHOBUBHNETIOCH TOKa LYyT'OBOIro K3

7"

dyz yor = 2»39:0,78 = I,86 KA.

10. Onpenesenne neACTBYWUECI'O 3IHAYEHHUS IEPRONRIECKO) COCTAB~
nsoue# Toxka rpexbasHoro K3 B Toyke K3

Ry =1,79 + 0,45 + 0,25 + 15,6 + 2,I5 + 22 = 42,24 wOwM;

X, =1,6+ 12,67 + 0,2 + 0,1 + 4,725 + I,2 + 1,36 = 21,86 mOM.

[onHOe conpoTHBJcHAE LelRl Tpexpasnoro K3

Z::?* \/21,86° + 42,24% = 47,56 OM.

SHadeque TOoxa K3

(3) 400
I T ————— = 4,85 KA.
110. M V3 - 47,56
K t,.. < 0,05 .213)—-
OnpemesmM sHaderme K, maa ., ,C5 ¢ 1npn K3 =

= 47,56 MOM KC

Onpegesmam suadesme K,  mne ¢, > 0,06 ¢ mpm Zg)=
= 47,56 MOM K. =0,72.

Onpepmesum Haudoyee BePOATHOC 3HAYEHHE TOKa TpeXfasHOTO nyIro-
BOT'O 38MHKAHUA B TOKe K3.
A HaYaapHOrO MOMEHTa IYIoBOro K3

1(3)

= 0,8.

= 4,85.0,8 = 3,88 KA.

dye. Hay
JUI yoTaHOBHUBIEIOCH TOKA Iyroporo K3
1% 4,85:0,72 = 3,49 gA.

dya2. ycr =
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1I. OupeneseHre ne#cTBYRMETrO 3HAYEHNT IeproInyYecKot cocrap-
JaomeRt Toxa abyxdasHoro K3 B rouxke K3

[lonHoe conporuBieHuwe nenm nByXdasHore K3

(2) 2 _
Z, = T 47,56 = 54,91 mOwm.

3HageHre rToxa K3

(2) 400
oMo V3 . 84,91
2
OnpenesaM 3HaYCHHE Kc bidjaz 1 tKJ < 0,05 ¢ nopu Z{ )==

KJ
= 54,91 MOm Kc = (,81.

Onpenesmm 3Havenme K, naa tks = 0,05 ¢ npn Z,g,=
= 54,91 MDM KC = 0,73.

OnpezenaM HamGOjee BEPOSATHOE 3HAYEHMe TOKA NBYXPasHOI'0 IYTO-
BOTO H3 B TOuKe K3.

I HaYaBRHOTO MOMEHTa IHyroBoro K3
(2]
Lije wae = 4+2°0,81 = 3,4 KA.

Ilng ycTaHOBHBNETOCS TOK& XYyTOBOTO K3

(2)

Idyz.ycr= 4,2:0,73 = 3 KA.

12. OnpeneseHne neflcTByMEIr0 3HAYEHNS OePAONAYESCKROR cOCTaB-
gmonelt roxa onHodasHoro K3 B rouke K3

R

- 154 + 0,55 + 0,25 + 74,17 + 2,15 + 52,6 = 283,7 mMOm;

XUZ‘.‘.’

59 + 0,63 + 0,I + 18,3 +1,2 + 12,94 = 92,17 mOM.

llonaoe conpormbBiacHpne uenu K3
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(2-42,24 + 283,7)% 4+ (2-21,86 + 92,I7)% = 130,8 uOu.

JHaYenne Tora K3

1 o — 40 1.7 ma.
W * 13018

4
OnpenesmmM 3aazemme A, gz ¢,, < 0,05 ¢ opm Z";) =
= 130,8 MOM K. = 0,92.

OmpesesnsM 3uadensme KA.  paa ¢, > 0,05 ¢ opa ZA{;’=
= 130,8 MOm KC = 0,8I.

Onpenesem Hamdosee BOPOATHOE 3HAYEHAE TORA NYTOBOIO ONHO-
Paznoro K3 3 royxe K3.
Ina Ha9aAbHOIO MOMEHTa Kyromoro Ks

I;;LWI.'?G'O.QZ = I,61 KA.
Ina yorarOBEBmeIOCA TORA AYyIOBOro K3

(1)
L3z, yer = 1,760,681 = 1,42 xA.

13. OnopenleneREe nefcTBymiler0 SHaYeHAst NepRONAYEcCKOff cocras-
asooieft ToRa Tpexdassoro K3 B Touke K4

R1z =1,79 + 0,45 + 0,25 + 0,255 + 0,65 + 18,72 = 22,1 mOw;

X, =1,6+12,67+0,2L +0,I+1I,24+0,I7+5,67=2I,62 MOu.

[lonsHoe compoTHBReHAE Lenm TpexPasHoro K3

ZK(;’ - \/21.622 + 22.1% = 30,97 mMOm.



3HaueHpe ToOka KR

7 (3) 400

nom = —————————— = 7,47 KA.
\/3 .« 30,91
Onopene M 3Ha4eHne KC A tKJ < 0,05 ¢ npn z’g):
= 30,91 MOM KC = 0'75.
OnpenesdM 3HAYEHHME Kc bid K- tm < 0,05 ¢ opn Zg}_—.
= 30,91 MOm KC = 0,67.

OnpenesaM HauGosee BEPOATHOE 3HAYEHHE TOKA TpeXPasHoTo ny-
roporo K3 B TOuKe K4.
18 HAYaJILHOTO MOMBHTA AYroBoro K3

(3}

Laye NHOY - ?’47'5175 = 5'6 EA-

I ycTaHOBRBMETOCA TOKa Eyrosoro K3

(3) 0.67
Lg02 yer= T+47+0,67 = 5 KA.

14. Onpemesenne nefcTBYOmeroc 3HadeRAs [epRONAIESCKOR cocTaB-
Jaoue® Toka nByxdasHoro K3 B roure K4

Monsoe cONpOTEBACHHE Hemm mByXdasHoro K3

Z;;J = —v‘-z: - 30,91 = 35,6 mMOm.
3

3HageHue Toxa K3

I,:;’JM = —-———é-gg——'--—— = 6,48 KA.
| V3 - 35,6

(2)
OnpenesnM 3nadenne K. 1A L < 0,05 ¢ npn Zm =
= 35,6 MOM K. = 0,77.
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C K3
= 35,6 MOM KC = (0,69.

OgpenenuM 3HaYEHHE K LA t,, > 0,05 c opm Z;;};-

Onpenesam Hamdojiee BEDPOATHOE 3HAUEHNe TOKRa IBYXPA3HOT'O Iyro-
BoTo K3 B TOo4YRe K4.
Ing HAYaNLHOTO MOMEHTa AYTOBOITO K3

(2)

1592. HaY = 6,48‘0,77 = 4,98 KA.

It yCTaHOBHBIEI'OCA TOKAa ZYI'OBOTO K3

(2)

Iﬂyz.ycr = 6,48:0,69 = 4,47 KA.

15. Qupepenende neficTBYRUEIO 3HAYECHAA 16 pROINIECKOR COCTAB-
Jspoue Toxa opHodasHoro K3 B rouke K4

Raz = ][54 + 0,555 + 0,20 + 2,11 + 0,65 + 89,01 = 246,57 NMOM;

X

e =99 +0,63 +0,I+5,3+0,I7 + 2,9 = 87,21 MOMm.

TonHOe cOnpOTRBNSHMe Henu OnHOoPasHoOro K3

Z:;):: ;[5 \/(2'22.1 + 24‘-5I;6..+5'?)2 + (2:21,62 + 87,21)2 = 106 MOm.

BHaYeHne TOKa K3

/o400 . 2,17 A
V3 . 106
OunpeneJsuM 3Hadedse A, TLJLST tm < (0,05 ¢ opm ZKJ ==
= 106 mMOm K = 0,88.

Onpemenam 3Hauenme K, Il t“ > 0,06 copm Z,,=
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OopenesuM HamGojgee BEepPOATHOS 3HAYCHHE TOKA IYI'OBOT'O ORHO-
Passaoro K3 B rouKe K4.

JiA Ha7anbHOT'O MOMEHTa nyrosoro K3
/
Iﬂyz. way = %,17°0,88 = 1,91 KA.
A yCTaHOBRBHEI'OCA TOKA AyroBoro K3

/
Iayo.yer = 2017°0,79 = 1,71 &A.

PesyasTaTH paceeToOB NpuBeneHH B Tadn.l8.

Taoxurnoa 18

Pe3yJsTaTH pacdsToOB TOKOB K3
TouKa (3) {3) (3) (3)
K3 Ino.m Iﬂyz Hav Iﬂye ycr Lno.as yﬂ yt? AA I no.mx
KA RA
9,65

HHE 3

Togra | (2} (2] (2} (1)
K3 tyd. ¢ Ina.m Ié‘yz. Hay If?y«?' yer I""" M I‘?y" Hay I‘?y? 5"”'
| KA KA KA KA KA
8,49

KI 2,73
K2 1,86
K3 1,42
K4 I,71
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Ipernoxenne 3

TEKCT TIPOTPAMMH JUJIA TPOBEIEHUA PACIETOB TOKOB K3
B CETY IEPENEHHOIO TOKA HAIIPAEEHMEM IO I kB
HA 9BM "QJEKTPOHMKA MK-85"
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MUZHCTEPCTRO TOILIKBA B DHEPTETHKE
POCCHHUCKCH OENEPAIINN

GHUPMA I10 HAJAIKE, CORBEPINIEHCTBOBAHKIO TEXHOMOI'AM
H PKCIUVIVATAIIRH DIEKTPOCTARIIRM H CETEH OPIP3C

YK 621.316.13.064.1.001.24

HU3IBELIEHUE OF A3MEHEHHH N 1

"Meronrvecksx yxasaHHil mo pacyery TOXOB KOPOTKOIO 3aMbIXa-
HHY B CCTH HanpaxesHesm o 1 kB snexkTpocranumii ¥ nogcrannuil c
ydeToM Bauauus snexTpHieckoit myru” (M.: CITIO OPI'P3C, 1993)

YTBEPXJIEHC dbupMmoii no nanagke, cosepileHCTBOBaHRN
TCXHOROMHE H DSKCAnyarsiuu sacxrpocrannuit # cereit OPIPAC
12.10.93 r.

Norionuuth MeToMMIcCKHE yKa3aHHS TCKCTOM DPHOXeHRI 3:



[punoxexune 3

Tekct nporpaMmmu: gNs nposenesna pacyeros Tokos K3
B CEeTU nepemeHHoro roka HanpsxeHmem o 1 kB
Ha OBM "SnexrpoHnka MK-85"

10 INPUT”X(1)=",X(1)

20 INPUT"R(1)=".R(1)

30 INPUT"X(0)=",X(0)

40 INPUT"R(0)=",R(0)

50 INPUT"U=",U

60 A=U*1000

70 B=SQR(3+(X(1)T2+R(1)12))

B0 C=2+SQR(X(1)T2+R(1)T2)

90 D=(SQR{{2*R(1)+R{0)T2+(2«X{1)+X(0))T2))/3T(1/2)
100 E=0,6-0,0025+«D+0,114*SQRB-0, 13+8T(1/3)
110 F=0,55-0,002¢B+0, 1*SORB-0, 12+8T(1/3)
120 G=0,6-0,0025+*C+0,114*SQRC-0,13+C1(1/3)
130 H=0,55-0,002+C+0,1+SQRC-0, 12+C1(1/3)
140 1=0,6-0,0025+D+0,114*SQRD-0,13DT(1/3)
150 J=0,55-0,002+D+0, 1*SQRD-0,12+071(1/3)
160 PRINT"I3M=":A/B

170 PRINT™I3DN=":A/B*E

180 PRINT"I3DU=":A/B*F

190 PRINT"12M=":A/C

200 PRINT"I2DN=":A/C*G

210 PRINT"I2DU=":A/C*H

220 PRINT"I1M=":A/D

230 PRINT"11DN=":A/D*|

240 PRINT"HDU=":A/Ds+J

250 INPUT"CHANGE Y=" K

260 IF K=0 THEN 10

270 END



MHHUCTEPCTBO TOILIMBA U BDHEPTETHUKH
POCCHUNCKOHN ®ENEPAIIAU

AKIHOHEpHOE 00ImecTBo
“OupmMa No HANAJKE, COBEPIICHCTBOBAHWIO TEXHOJIOIHH
H JKCIIYATAUAM JjexTpocTtanunii u cereit OPI'POC”

VIIK 621.316.13.064.1.001.24

N3IBELLIEHHUE Ob U3SMEHEHHUH N 2

“METOMYECKHX YKAZAHUN
MO PACYETY TOKOB KOPOTKOI'O 3AMBIKAHUA
B CETU HATIPSIKEHMEM 10 1 xB DJEKTPOCTAHLIMNA
U NMNOACTAHLIMA C YYETOM BJIHUSAHUA
3JNEKTPUYECKOH NYru”
(M.: CTIO OPI'PJC, 1993)

IlpunoxeHuss 2 U1 3 HU3JIOXMTb B CIESAYIOILEH pPeIAKIIMH:

IIpunoxcenue 2

NPUMEP PACYHETA TOKOB K3 B CETU CH 0,4 xB

1. ICXO/XHBIE JAHHBIE JUISE CXEMBI,
IMTPUBEJEHHON HA puc. 8

Cucrema: S . = 100 MB-A, U = 6,0 xB.

Cp.BH

Tpanchopmarop T:. TC3C-1000/6,0. Cxema coeguHeHms ofMo-
TOK Y/Y¥e.

U, = 8%, S, = 1000 xB-A;, U, = 6,3 kB,

P, = 11,2 xBt; X, = 39 MOm; R = 154 MOM.

lIhiionposon 1H1; 1HIMA-4-1600. [InuHa 15 M.

Ry, = 0,03 MOM/M; X, = 0,014 MOM/M;

Ry, = 0,037 MOM/M; X, =.0,042 MOm/M.
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Cunoban cbopra

Puc. 8. Ipunoanuamuas cxema
WICKTPHYECKHX COCHHHECHWH
K NIpMMepy pacuyera

Miunnvonposog 1112; A10-0,4. 1muua 10 M.
Ri,n = 0,0255 MOM/M; X, ., = 0,12 MOM/M;
Ry» = 0,211 MOM/M; X, = 0,535 MOM/Mm.

KaGeabHunie JHRHK

KJI, ABBI'-2 (3x185 + 1x70), amvHa — 150 M;
R, = 0,208 MOm/Mm; X, = 0,063 MOM/M;

R, = 0,989 MOm/M; X; = 0,244 MOm/Mm.

KJ1, ABBI'—3x35 + 1x16, pmuna 20 Mm;

R, = 1,1 MOm/M; X, = 0,068 MOM/M;

R, = 2,63 MOM/M; Xy = 0,647 MOM/M.

KJI, ABBI'—3x185 + 1x70, piunHa 90 M;
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R, = 0,208 MOmMm/M; X, = 0,063 MOM/M;
R, = 0,989 MmOm/M; X, = 0,244 MOM/M.

ABTOMATHYECKHE BbIKJIIOYATE/IH

QF, — “Onextpon”. [ ., = 1000 A, R = 0,25 MOMm,
X = 0,1 mOM.

QF, — A3794C. [, = 400 A, R, = 0,65 MOMm,
X. = 0,17 MOm.

QF, — AE2056. [, = 100 A, R, = 2,15 MOM,
X, = 1,2 MOwm.

QF, — “Onexrpon”. [ ., = 400 A, R, = 0,65 MOMm,
X, = 0,17 MmOm.

ACUHXpOHHbIe 3nekTpomsurarenu: JA-1; HO-2.

Tun AO3-315M-6Y3; P, = 132 kBr;

i
1270, U, =380 B; I, = 238,6 A;

IHOM

Ve = 2,6; = (,9; = 1000 o6/ :

M BH — 4,0, COS¢p — U,J, HC — 00, MHH,

HOM
Ny = 933,5%;
M
Soon = 1.7%; M"YCK— l,6.
HOM

K cujoBoi COOpKe MOAKIIOYEHBLI 6 ACHMHXPOHHBIX 3JIEKTPOABH-

ratciact -3 — J1-8 mouHocTeio 40 XBT ¢ HOMMHANLHLIM TOKOM

79,3 A 1 nyckosbiM TokoM 3550 A, OBUrarenu He nNOABEPXCHbI
MEPCrpy3KaM.

OnHoBpeMcHHO Moryr paboraTh M YUACTBOBATL B caMo3anycke
BCC IBUIATEJIMU.

2. PACHET IMTAPAMETPOB CXEMbI 3AMEUIEHHNA,
JNEMEHTOB CXEMbI

ConpotuBieHue cucTeMbl (X)) paccyuThiBacTCs no Gopmyse

(2.1)



(400

X = 100

AKTUBHOC M HHAYKTHBHOEC COIPOTURICHUA NPAMOM IociIeNoBa-
TexbHOCTH (R, m X)) paccumThBalorcs 1o ¢opmynam (2.2; 2.3):

11,2.0,4* ., ¢
S 1L2 04 166 - 1.79 MOM:
&= 0002 Vs

2 2
X = g - [—IOQ' “3—) 4 10* = 12,67 MOM.

. 1073 = 1,6 MOm.

1000 1000

AKTHBHO¢ ¥ MHAYKTHMBHOE CONPOTHBJICHUA ILMHOIIPOBOAA:
R,., = 0,03 - 15 = 0,45 MOwm;

Xiwm; = 0,014 - 15 = 0,21 MOwm;
Ry = 0,037 - 15 = 0,555 MOwMm;
Xom1 = 0,042 - 15 = 0,63 MOwm;
Ry, = 0,0255 - 10 = 0,255 MOm;
Aym = 0,12 - 10 = 1,2 MOMm;
Ry = 0,211 - 10 = 2,11 mMOm;

Xowy = 0,535 - 10 = 5,35 MOMm.
AKTHBHO¢ U HHAYKTHMBHOE€ COIIPOTHBJICHMS KaOeNbHBIX JIMHMIM:
KJI1

R.. = 0,208 - 1-3-9 = 15,6 MOM;
Koy = 0,063 - 2 = 4,725 MO,
Ryt = 0,989 - 57= 74,17 MOw;
X, . = 0,244 - 130 18,3 MOMm.
K12

R, = 1,1 - 20 = 22 MOwm;
KXo = 0,068 - 20 = 1,36 MOm;
Ry = 2,63 - 20= 52,6 MOwm;
Xoor = 0,647 . 20 = 12,94 MOm.



K3

R.,; = 0,208 - 90 = 18,72 MOm;
X3 = 0,063 - 90 = 5,67 MOm;
Ry = 0,989 - 90 = 89,01 MOm;
Xy3 = 0,244 - 90 = 21,96 MOMm.

Pacger napamerpon -1, 1-2

[Ippyuuman P, = 0,02 P_ . onpesenuM akTHBHOE CONPOTHBIIC-
HHME poTopa, TMIPUBCACHHOE K cratopy 1o (2.13)

0,36 - 1,6 (132 + 0,02 - 132) 16 _ 58 98 vON

R. =
2 77 .238,6% (1 - 0,017)
OnpenenvM aKTUBHOE CONPOTHBICHHE craTtopa Io (2.14)

1,7 0,38°-0,9-0,935 .6 <
Ri=150" 35 . 10% = 15,65 MOM.

OnpenciuM CYMMApHOE AKTHUBHOC CONPOTHUBIICHWE 3JICKTPOABH-
ratesisi B MoMeHT K3 no (2.12)

R, = 15,65 + 0,96 - 28,28 = 42,8 MOM.

OnpeacaM 3HAUCHUE CREPXTICPCXOAHOIO MHAYKTMBHOIO COMNpO-
TUBACHHUS 0cKTpoasrateas (2.11)

2

. (990 . 107
X = 220 - 10 —42.8'}' = 124.6 MOM.

a7 238,06,
OnpcacaMM 3HAUCHHUC NMOCTOYHHOW BPCMCHM 3aTyXaHUS TEepPHO-
AMYUCCKOH COCTABASIOICH TOKA CTATOPA
124.6 + 5,67
T, = S Sa=a =0.0147 c.
314 - 28,28
OnpeacnuM  3HAUCHHC TMOCTOSHHOW BPEeMCHM 3ATYXaHMS anepu-
OM'ICCKOH COCTABASIOUICH TOKA CTATOpA
124,6 + 5,67
T = —————=0,012lc.
* 314 (15,65 + 18,72)

OnpenennM 3HaucHue cpepxnepexogHor DIC anekrponBurare-

a5 no (2.16)
E, = \/(220 .0,9-238,6-0,043) +

Gh.an

+(220- 0,436 — 238,6- 0,1246) = 199,07 = 199 B.
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3. PACYHET TOKOB TPEX®A3HOI'O K3

OnpenenuM Tok TpexdasHoro Metauimyeckoro K3 B Touyke Kl
Ry = L79 + 0,45 + 0,25 + 0,255 = 2,745 MOwMm;

X, =16+ 1267+021 + 0,1 + 1,2 = 15,78 MOwM;

2 = — = 14,41 xA.

RN Y \hs 732+27452

OnpeaeaMM 3HAYCHUEC

7= 15,782 + 2,745% = 16,01 MOm.

3HayeHUe Toka K3

J A .
2, T 1601 - 14,41 kA

OnpegenuM 3HayeHue K. misd HAvYalbHOrO MOMEHTA JYTrOBOIO
K3 (£,<0,05 ¢) no K, = f(Z_,) npu Z) = 16,01 MOm K_ = 0,67.

OnpereauM 3Ha4YeHUEe K. i yCTaHOBHBLUEIOCs TOK2 JYTOBOTIO
K3 (£.>0,05 ¢) npn Z) = 16,01 MOm K_ = 0,58.

OnpeaenuM HauboJsiee BEPOATHOE 3HAYCHME TOKA TpexdasHoro

IYTOBOro 3aMblKaHMst 1o (4.1).
Hns HavanbHOre MoMeHrta ayrosoro K3

IO) e = 14,41 - 0,67 = 9,65 KA.

IIna ycraHoBuBLUerocsd ToKa ayrosoro K3

(3)
I . = 14,41.0,58 = 835 KA.

OnpepemuM sHadeHue K, no K, = f (X/R) (cM. puc. 6) ans

Xz 15,78
R, ~2745=>"% K =

OnpeaeanM 3HaYeHHME yaapHoro Toka B Touke Kl

in = 1,6-V2 - 14,41 = 32,6 XA,
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4. ONIPEJAEJEHUE JNEVCTBYIOUEI'O 3HAYEHHWSA
ITEPUOAUYECKOHN COCTABISAIOUIEN TOKA K3 B TOUYKE K/
OT ACHUHXPOHHBIX DJIIEKTPOJABUI ATEJIEN

Riz=Riz+ Ryo/2+ R,/2=

= 2,745 + 18,72/2 + 42,8/2 = 33,505 MOM.
Xiz = Xiz + X2 + X2 =

= 15,78 + 5,67/2 + 124,6/2 = 80,915 MOm.

I 199 - 2.27 XA.

1o ajg
V33,5052 + 80,915

OnpenendM 3HAYCHMES YIApHOro Toka B Touke K1 oT acCHHXpOH-
HbIX 3JICKTPOABMrarcicH

_ 001 001
i =2 2,27(6’ 0.0147 ¢ ¢ 010121) = 3,02 xA.

yA an

OnpeneinuM ACHUCTBYIOLLEE 3HAYCHME IIEpHMOIUYECCKOM COCTaB-
asoled Toka K3 B Touke K1 ¢ yd4eTtoM NOOIMMTKM OT aCHHXPOH-
HBbIX 3JICKTPOABUTaTElICH

I 5= 19 + I, = 14,41 +2,27 = 16,68 KA.

NO.MZ no.Mm

OnpenenuM 3Ha4YeHUe yaapHoro Toka K3 B Touke Kl ¢ ydyeTom
MOAIIMTKH OT ACHHXPOHHBIX 3J1eKTpoABHUrarTesicH

iz = 32,6 + 3,02 =35,62 kA,

5. OTIPEJEJIEHUE JEACTB YIOLUEI'O 3HAYEHMS
IMEPMOJUYECKOI COCTABJSIOILEN TOKA
ABYX®A3ZHOI'O METAJLIMYECKOI'O K3 B TOUKE K]

[TonHoe conporuBacHME liemu ABYXdasHoro K3

Z0= 215,782 1+ 2,745 = 18,48 MO,

3HayeHUue Toka K3
o _ 400
on = 37 18 48

OnpeneanM 3HavyeHue K. gns ¢,.<0,05 ¢ npwu Zg) = 18,48 MOm
K. = 0,8.

= 12,49 KA.
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OnpenenuM 3Hadenne K ang £.,>0,05 ¢ npu Z2) = 18,48 MOm

K, = 0,6.

OnpeneaM HauboNce BEPOSTHOC 3HAYCHUE TOKa ABYX(A3ZHOIO

nmyroporo K3 B 1ouxe Kl
[ =12,49-0,68 = 8,49 KA;

AYT.Hay ~—

2) _
I2, . =12,49.0,6 = 7,49 KA.

6. OIIPEAEJIEHUE JENCTB YIOUIET O 3HAYEHUA
NEPUOIUYECKON COCTABJAIOIIEN
TOKA OTHO®A3HOI'O K3 B TOUKE K]

Ryy = 154 + 0,555 + 0,25 + 2,11 = 156,91 MOwm;
X = 39 + 0,63 + 0,1 + 5,35 = 65,08 MOm.

[TonHoe conporMBicHHe licnM oxHodazHoro K3

Z0= 3 N(@-2,745 + 156 - 91)* + - 15,78+ 65,08)" = 62,99 MOM.

3HaquHe ToKa K3
400

JARNE B 629" 3,66 KA.

OnpenesM 3HaveHue K, mns 1.<0,05 ¢ npu Z) = 62,99 MOM
K. = 0,84.

OnpeaenviMm sHadyenme K, ais ¢ >0,05 ¢ npu Zg’ = 62,99 MOM
K., = 0,74.

OnpenenuM HanbOoJee BEpOATHOE 3HAYEHHUE TOKA OOHO(PA3ZHOro

nyrosoro K3 B Touke Kl

L) e = 3,66 - 0,84 = 3,07 XA,

(1 10,74 =
IO = 3,66-0,74 = 2,73 kA,



9

7. ONNIPEJAEJIEHME JENCTB YIOIUETI'O 3HAYEHMUS
[NIEPUOIUYECKOH COCTABJISIIOILENA
TOKA TPEX®A3HOI'O METAJNJMYECKOI'O K3 B TOUYKE K2

R, = 1,79 + 0,45 + 0,25 + 0,65 + 15,6 = 18,74 MOwm;
X, =16+ 12,67 + 0,21 + 0,1 +

+ 0,17 + 4,725 = 19,475 mOM.
[TonHoe conporuBiacHue uUenu TpexdasHoro K3

Z3= 18,74 + 19,475% = 27 MOM.

3HayeHue Toxka K3

O LN

no.M

Onpenenum 3Havenne K, mna £.<0,05 ¢ mpu Z) = 27 MOm

K. = 0,74.
OrpenenuM 3HaveHue K, mna £.>0,05 ¢ npwu Zg) = 27 mOm
K. = 0,67.

OnpenenuM Haubosee BepOATHOE 3HAYCHHMC TOKa TpeX(PaszHoro

OYTOBOro 3aMbIKAHMS.
I HayajibHOro MoMeHTa nyroporo K3

I0) ae = 8,56-0,74 = 6,33 XA
Ana ycraHoBuBLIerocss Toka ayrosoro K3
I e = 8,56-0,67 = 5,74 xA.

8. OITPEJAEJEHMUE AEVCTBYIOILIEIO 3HAYEHUA

MEPUOINIYECKOMN COCTABJSAIOLIEN
TOKA IBYX®AZHOTI'O METAJNMIMMECKOT' O K3 B TOUKE K?

[lonHoe compotuBneHue uHenu asyxdgasHoro K3

A ;,2,; .27 = 31,18 MOm.

3HayeHMe ToKa K3
;@ _ 400
noM 3 .31,18

= 7,41 KA.
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OnpenemmM 3HavyeHue K, s £,.,<0,05 ¢ npu Zg) = 31,18 MOMm

K, = 0,75.
OnpenennM 3HadeHue K, ansa £.>0,05 ¢ npu zg? = 31,18 MOM
K, = 0,67.

OnpenenuM Haubonee BepoATHOE 3HAUYEHHE TOKAa HYTOBOTIO

nByx¢ga3Horo 3aMhbIKaHMsI B Touke K2.
14 HayanbHOro MOMEHTA AYTOBOrO 3aMbIKAHUSA

IQ) e = 7,41-0,75 = 5,56 xA.

g ycTaHOBMBILETOCA TOKA INYIOBOrO 3aMBEIKAHUS

(2) — —
I? = 741 - 0,67 = 4,96 KA.

9. OIIPEAEJEHUE JEVCTB YIOIEI'O 3HAYEHUA
ITEPMOJJUYECKOMN COCTABJISIIOLLEN
TOKA OMTHOPA3HOI'O K3 B TOUKE K2
Ry, = 154+ 0,555+ 0,25 + 0,65 + 74,17 = 229,625 MOwm;
Xy = 59+0,63+0,1+0,17+ 18,3 = 78,2 MOMm.
[lonHoe comnpoTuBieHMe Lerm omHodasHoro K3

ZV- %— V(2 - 18,74 + 229,625)% + (2 - 19,475+ 78,2)® = 97,22 MOMm.

3HaueHHe TOKa K3
I _ 400
oM ™ \3.97.22

OnpenexmmM 3Hadenue K_ mwia £.<0,05 ¢ npu Z) = 97,22 MOM

= 2,38 KA.

K., = 0,87.
OnpenemuM 3Havenue K, nns ¢.>0,05 ¢ npu Z$) = 97,22 MOM
K, = 0,78.

OnpenenuM Haubonee BepoATHOEe 3HAYCHHME TOKa AYrOBOTO

ogqHoda3HOro 3aMbIKaHUA B Touke K2.
Ina HavaabHOro MoMeHTa myrosoro K3

L) e = 2,38-0,87 = 2,07 KA.

Ins ycraHoBMBIUETOCS TOKa ayroporo K3

(1) — . . =
D . =238.078= 1,86 xA.
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10. OITPEJAEJEHUE JEVMCTBYIOIUEI'O 3SHAYEHUSA
NEPUOIHYECKON COCTABIAIOLIEN
TOKA TPEX®A3HOI'O K3 B TOYKE K3

R, = 1,79+ 0,45 + 0,25 + 0,65 + 15,6 + 2,15 + 22 = 42,89 MOu;

X, = 1,6 + 12,67 + 0,21 + 0,1 + 0,17 +

+ 4,725 + 1,2 + 1,36 = 22,035 MOm.
[lomHoe conporuBieHMe Liemd TpexdazHoro K3

C)= V42,892 + 22,035% = 48,22 MOMm.

3HayeHMe Toka K3

3 400
I = A = HTIKA
Onpenenvm 3Hayenue K mna £,<0,05 ¢ npu Z) = 48,22 MOM
K. = 0,8.
Onpenemum 3Hauyenwe K, mas £.>0,05 ¢ mpu Z) = 48,22 MOM
K, = 0,72.

OnpenenM Haubonee BEepPOATHOE 3HAYCHMUE TOKA TpexdasHoro

AYTOBOro 3aMbIKaHMS B Touke K3.
I1na HavanbHoro MoMeHTa myroporo K3

IG) ae = 4,79-0,8 = 3,83 KA.
Jns ycraHoBuBlLUerocsl Toka ayrosoro K3
IQ o = 4,79-0,72 = 3,45 xA.

11. ONIPEAEJEHHUE AEVCTBYIOIHEI'O 3HAYEHUA
NEPUOIUYECKON COCTABJISIOLIEN
TOKA IBYX®A3ZHOI'O K3 B TOUYKE K3

[TonHoe conpotuBieHve LienH AByxdasHoro K3

Z0= - - 48,22 = 55,68 MO,

3HaueHune Toxa K3
5 40()
T = . 55.68

= 4,15 KA.
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Onpenenum 3Hauenue K, ans £,<0,05 ¢ npy Z'2' = 55,68 MOm
K, = 0.3l.
Onpenenum sHavenne K, ans £,>0,05 ¢ npu Z'2) = 55,68 MOM

K. = 0,73
C y e
OnpenenarM HandOosnee BepPOATHOE 3HAUYCHME TOKA ABYX(A3HOro
K3 B Touke Ka3.
ns HavasibHOro MoMeHTa ayrosoro K3

1) e = 4,15-0,81 = 336 KA.
dns ycraHoBUBLUErocsi TokKa ayroporo K3
I3 o = 4,15-0,73 = 3,03 kA,

12. ONMPEAEJEHUE AEUCTBYIOUWEIO 3HAYEHMS
NMEPUOANYECKOU COCTABJISHOILEN
TOKA OXTHO®A3HOI'O K3 B TOYKE K3

Ry = 154 + 0555 + 0,25 + 0,65 + 74,17 +

+ 2,15 + 52,6 = 284,375 mMOMm;
X, =59 + 0,63 + 0,1 + 0,17 + 18,3 +

+ 1,2 + 12,94 = 92,34 MOwm.
[loHoce conpotmsiacHuce uenu K3

z;;*-.-_-—l}\/(z . 42,89 + 284,375 + (2 - 22.035+ 92.34)" = 131.5 MO

3HaticHUe Toka K3

b 400
= = — = |,70 KA.
o = 3157 O KA
OnpecacnauMm sHaveHue K, ang ¢ .<0,05 ¢ nipu fo’ = 131,5 MOm
K. = 0,92.
Onpeacaum 3Hauchne K. mis 1.>0,05 ¢ npu ZU' = 131,5 MOwm
K. = 0,8].

OnpcacanuM HauboJsice BCPOATHOC 3HAYEHHUE TOKA OYIroBOro

oaHogasHoro K3 B Touke K3
JAng HAYWILHOFO MOMCHTa Ayrosoro K3

IV = 176-092 = 1,61 KA.

RYr.1aYy
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s ycraHoBHBLUerocs Toka mpyroporo K3
IV =176-081 = 1,42 xA.

IyT.yCT

13. ONNPEAEJEHME JENCTBYIOLLIET O 3HAYEHMSA
IMEPUOTUYECKON COCTABJAAIOLIIEN

TOKA TPEX®A3HOI'O K3 B TOYKE K¢
R, = 1,79 + 0,45 + 0,25 + 0,255 +

+ 0,65 + 18,72 = 22,1 MOm;
Xy = L6 + 12,67 + 0,21 + 0,1 +

+ 1,2 + 0,17 + 5,67 = 21,62 MOMm.
[TonmHoe conporTMBicHHMEe Liend TpexdasHoro K3

Z®= V21,62 + 22,12 = 30,91 MOM.

3HaveHnne Toxka K3

3 400
how =7 3091 = 147 ¥A.
Onpenenmm 3Hadenmne K mna 1.<0,05 ¢ npu Z2) = 30,91 MOMm
K, = 0,75.
OnpenemuM 3Hadenne K, nna £,.>0,05 ¢ npn Z) = 30,91 MOm
K, = 0,67.

OnpeaemuM Haubonee BEpOATHOE 3HAYEHUE TOKA TpexdasHoro

nyroporo K3 B Touke K4.
Hna HayanbHOro MoMeHTta ayrosoro K3

I5) e = 7,47-0,75 = 5,6 KA.
IIns ycraHoBuBlLerocss Toka ayrosoro K3
I vee = 747-0,67 = 5 KA.

14. OIIPEJEJEHUE JENCTBYIOLLEIO 3HAYEHUS
NEPHONUYECKON COCTABIAIOLIEN
TOKA IBYX®PA3ZHOI'O K3 B TOYKE K4

[lonHoe conporusBicHue uenu asyxdasHoro K3

Z)= \% - 30,91 = 35,6 MOM.

3
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3HauYeHue ToKa K3
400
how = 5. 35,6

OnpeaenuMm 3HaueHune K, mng £ ,<0,05 ¢ npu Zg’ = 35,6 MOwm
K. = 0,77.

OnpenenuM 3Hauenme K, nasa £.>0,05 ¢ mpu Z{) = 35,6 MOM
K., = 0,69.

OnpeaeauM HaubOolee BepoATHOC 3HAYSCHME TOKa JABYx(¢a3HOro

ayroporo K3 B To4ke KA.
J11s HayanbHOro MoMmeHTta ayroporo K3

= 6,48 KA.

1 _ _
Lo wan = 6,48-0,77 = 4,98 KA.
Hns yctaHoOBMBLILETocH Toka ayrosoro K3
Iy = 6,48-0,69 = 4,47 KA.

15. OTIPEAEJNEHME JEVCTBYIOILUEIO 3HAUEHUA
NEPUOAUUYECKON COCTABJSIOLIIEN
TOKA OJJTHO®A3ZHOI'O K3 B TOUKE K

Ry, = 154 + 0,555 + 0,25 + 2,11 +

+ 0,65 + 89,01 = 246,57 MOwm:
Xe = 59 + 0,63 + 0,1 + 535 +

+ 0,17 + 21,96 = 87.2]1 mMmOm.
[TonHoc conpoTtuBiaeHUC Lenu ogHodasHoro K3

h_ ; (2-22.1 + 246.57) + (2 - 21,62+ 87.21) = 106 MOm.

3HAUCHUC TOoKa K3

G _ 400 _
how = 75 10g = 217 KA

OnpenenuM 3HadeHne K, anst ¢.<0,05 ¢ npu Z.) = 106 MOM

K, = 0,88.
OnpeaeauM sHauchue K, mng 1.>0,05 ¢ npu Z) = 106 MOm
K. = 0,79.

OnpecacauM Haubolce BCPOATHOE 3HAYCHUE TOKa AYroBOTro
onqHothazHoro K3 B Touke K4.
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Inga HayanbHOro MoMeHTa ayrosoro K3
IV =217-088 = 1,91 kKA.

AYT.Hay
IIns ycraHoBMBLIETOCd ToKa gyroporo K3

1) — —_
Dave = 2,17-0,79 = 1,71 KA.

Pe3yibTaThl pacyeToB HpuBedeHbLl B Tabn. 18.

Tabruya 18
Pe3yabTatel pacueros Toxos K3

Touka | 40, | 28 | 19 | Joa i i | oz

K3 KA KA XA | KA KA KA KA
K1 14,41 9,65 8,35 { 2,27 | 32,6 3,02 | 16,68
K2 8,56 | 6,33 574 | — — — —
K3 4,79 3,83 3,45 — — — —
K4 747 | 5,6 5 —_ — — —
Towa | iz | 1@ | 1 | e | 10 | 1D | 1

K3 KA XA KA KA KA XA KA
K1 35,62 | 12,49 | 8,49 | 7,42 | 3,66 | 3,07 | 2,73
K2 — 7,41 | 5,56 | 496 | 2,38 2,07 1,86
K3 — 4,15 | 3,36 | 3,03 1,76 1,61 1,42
K4 — 6,48 | 498 | 447 | 2,17 1,91 1,71
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I Ipunooicenue 3

TEKCT ITPOT'PAMMBI IS [TPOBEJEHUS PACUETOB
TOKOB K3 B CETU [NEPEMEHHOI'O TOKA
HAIMPSIKEHUEM A0 1 kB HA 9BM “3JIEKTPOHMKA MK-85”

10 INPUT"X(1)=",X(1)

20 INPUT"R(1)=",R(1)

30 INPUT"X(0)=",X(0)

40 INPUT"'R(0)=",R(0)

50 INPUT"'U=",U

60 A=U*¥1000

70 B=SQR(*(X(1)T2+R(1)T2))

80 C=2*SQRX(1)T2+R(1)T2)

90 D=(SQR((2*R(1)+R(0)T2+(2*X(1)+X(0))12))/3T(1/2)
100 E=0,6-0,0025*D+0,114*SQRB-0,13*BT(1/3)
110 F=0,55-0,002*B+0,1*SQRB-0,12*BT1(1/3)
120 G=0,6-0,0025*C+0,114*SQRC-0,13*CT(1/3)
130 H=0,55-0,002*C+0,1*SQRC-0,12*CT(1/3)
140 1=0,6—0,0025*D+0,114*SQRD—0,13*DT(1/3)
150 J=0,55-0,002*D+0,1*SQRD-0,12*DT(1/3)
160 PRINT'I3M=";A/B

170 PRINT"I3DN=";A/B*E

180 PRINT"I3DU=";A/B*F

190 PRINT'I2ZM="A/C

200 PRINT'I2DN="A/C*G

210 PRINT'I2DU=";A/C*H

220 PRINT'IIM="A/D

230 PRINT'I1DN=";A/D*]

240 PRINT'11DU=";A/D*J

250 INPUT"CHANGE Y="K

260 IF K=0 THEN 10

270 END

3axk. Ne 95009(02) Tup. 1000 sxa. P. CNO OPIP3C



