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METOIMIECKUE YKASAHUA TIQ PAGIETY
TOKOB KOPOTKOIO SAMHKAHHR B CETH
HANPAXEHVEN 0 I B DJEKTPOCTARMH
¥ TOXCTAHAR C YYETOM BIMAHMA
SJEKTPUIECKOR IYIH

B sacToAmmx MeTORMYeCKEX YRA2QHAAX OPHBENEHH TpeGOBAHEA R HO-
DAKOR pacYeTa TOROB KOPOTROTO 3amuKkaumA (K3) B ceTsx mepeMeHHOrO
TORa HampaxeHmeM 10 I KB ¢ yJeroM BIMSHRA 3MGKTDAYECKOR NYIE 1
OOMIATKR OF ARCHHXDOHHHX SJEKTpOoxBRTarTesyeff nIpd BHOODe 3&MATHOR am-
napaTyps B COTHM B ONDONeN6HHE DAdOIRX YCTABOK 6e cpadaTHBAHAA.

MerTonMYeOREe YRA3aHUA IpeIHasHAYeHH JIA HepcoHana 3JeKTpo-
cTasiuf, IPENNPHATER 3JMeKTPRYGCKEX ceTell B NMPOSKTHHX Oprasasarmf,
SAHAMAKIAXCA pacyeToM K3 B 3amaT CeTH OOPeMeRHOr0 TOKA HalpAXeHM-—
eM 1o I kB.

1. ORME NOJDEEHAA

I.I. Pacgeru TOKOB K3 B ceTa mepeMEHHOT'O TOKA HAMPARSHAESM IO
I ®B OpOR3BONATCH B HEJAX BHOODA BJICKTPOOCODPYLOBAHEA IO YOIXOBRAM
TEPMHITOCKOR B BSJSKTPONRHAMAYECKOR OTOMKOCTH, OTRJINIAmmER CIOCOS-
HOCTR, a TeKkke B IeJAX OUPEHENeHAA YCTABOK cpadaTHBaHMS 3amiT I
SaNUTHHX annapaToB, YCTAHOBJEHHHX B CETR.

I.2. CeTH mepeMEHHOrO TOKa HanpAxeHHeM N0 I KB BHTOJHEHH,
Kag mpaBANO, C TiAyXuM 3as3eMmneHueM He#irpamm. B TakmX cerax BO3MOX-—
HH BCE BUNH MeTANMIAYecKHX @M RyrosBuHX. K3. Kak MOxasHpanT MHOrOImC-—
J8HHHE DKCICDHMEHTH, MeTajumyieckoe K3 BOSMORHO jume B Ciydae ero
cmempanbHof NOETOTOBKE C IOMOWBK GOATOBOI'G COSNMHEHHA TOKOBELYMEX
Jacteft, an60 TepMEYECKR CTOAKOR mraTHOR 3aKODOTKH, yCTaHOBIGHHOR
C DOMONBN CTPYCIWMHH.

1.3. Hardosee BepoAaTHEM BpuoM K3 aBaserca nyrosoe K3. Ham-
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6onee GyarOnpEATHHMA YCHOBEAMA MJIA BO3HUKHOBEHRMS LYTOBHX K3 aBigwr-
CA YONOBHA 3aMKHYTHX [DPOCTDAHCTB DACIPENEJMTENBHHX KOPOSOK 3MEKTDO-
neararTeneff, WHTROB, BAKPHTHX COODOR R Kadeses. Jyrosue K3 compoBom-
RANTCA 3HAYATENBHHM BHUEJISHHON, sHeprud. TOK myrosoro K3 scerma
MeHbme TOKa MeTajuimdeckoro K3 B aTof ®e Toure ceTn. Hexomsg M3 3To-
T0, pacieT TOKOB METALIHIECROrOo K3 MpOM3BOXHTCA B NEJAX [TPOBEPKH
3JEKTPORRHAMAYE CKOR B TEPMAIOCKOR CTONKOCTHE yCTAHOBJEHHOI'O B CETH
3JIGKTPOOCOPYNOBARHS, & TaKKe IJa ONDPEIeNeHHs NOCTATOYHOCTA OTHID-
qammejt CIOCOCHOOTE SAMUTHHX annapaToB. OnpejeseHAe yCTaBoX cpada-~
THBAHKA BANAT X 3ANATHHX aNNapaToB CAeXyeT IPOW3BOXATE 0 3HATCHAD
PORQ XYTOBOro K3 B KOHiie 3aMAMASMOr'0 YYACTKA COTH.

1.4, Upr pacwerax TOKOB K3 B ceTm HampazeHueM 10 I KB Heo6X0-
ABMO YUUTHBATE:

RHIYKTHBHHE COMPOTHBACHUS BCEX BJIEMEHTOB KODPOTKO3aMKHYTOH 1e-
4, BKJKYAA NPOBONHEKA, TDPAHCHOPMATODH TOKA, DEaKTOpH, TOKOBHE Ka-—
TYWKA aBTOMATHYECKUX BHKJIWIATEEft;

@KTUBHHE CONDOTHBJCHAS BJIEMEHTOB KODOTKO3AMKHYTOft Liemn;

aKTHBHHE CONPOTHBJICHES ROHRTAKTOB M KOHTAKTHHX cOemmHeHnd;

TOKOOI'panngMBaniiee BIASHHE 3JEKTPAUECKOR IyTH;

3HAQTYEHAA [1apaMeTPOB ACHHXDPOHHHX 3JEKTPONBAraTeseit, ecim AX
cymmapHHft HOMEHaNBHH{t TOK npeBumaer I10% HOMEHANBHOT'O 3HAYEHHA Ne-
paogadecKoft coerapamwmeit TOKa K3 B mecre K3, paccuurTaHroro ées
ydeTa BIHMAHHAA 9JIeKTpORBHTATENER .

Kpomve Toro, mpe pacdeTax TOKOB K3 pexOMeHLyeTCH yI4THBATH H3-
MeHeHHe aKTHBHOTO CONPOTMBJICHAS IPOBORHMKOB KOPOTKO3aMKHYTOR Liema
BCJIeACTBYe HMX Harpesa mpa K3.

I.5. Opa pacuerax TOKOB K3 nomyckaeTca He YUHTHBATS:

TOK HaMarHMIuBAHAA TPaHOHOpPMATOPOB;

HACHNeHNe MATHUTHHX CHCTEM SJEKTPUYSCKEX MAammH;

BUAHRG ACHHXDOHHHX DJEKTpOmBATaTeJeft, €CIR BX CYMMapHuit HO~
MRHaUIBHHE TOK He npesmmaeT 107 HAYaIBHOrO 3HAYEHHS NEDHOREISCKOR
cocraBraome#t ToKe B Mecre K3, paccumTaHHOro 6e3 ydera dJeXTpPONBH-~
rareyeft;

conpOTHRNEHRe BHemHe# SHEProcECTEMH OpH pacyeTe TOKOB MeTak-
Jreeckoro K3 B cunoBHX cOOpKax, o0OpKaX 3aNBEmeR, & Takme K3 sa
OTXONAMAME OT COODOK B MRH KACeJaMH;
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COIpOTUBICHAe BHemHeft 9HepPPOCHCTEMH ODR pacdeTe BCeX BHNCB
xyrosoro K3;

BIRAHRE QCHHXPOHHHX 3JeKTDORBArareseff Opa pacyere BCEX BEIOB
ayrosux K3.

KoagfanmesTd TparcopMamus TpaxHcHOpMaTOpOoB LONYyCKaeTCs mpE-—
HEMATH DABHHME OTHONCHHD CPefHHX HOMBHANBHHX HanpixeHaft Tex cryme-
Heft HaOpAXEeHWA, KOTOpHEe CBA3HBANT TpaHcHopmaropu. IIpr aToM cremyer
RCOOJB30BATH CJGAYNHYD MRALY CpenHAX HOMAHEUTHHHX HanpsxeHaft: 37;
24; 20; 15,75; 13,8; I10,5; 6,3; 3,I5; 0,69; 0,525; 0,4; 0,23 KB.

2. OUPEJE/ERVE TAPAMETPOB JJEMEHTOB CETH

2.1. Pacuer TOKOB K3 B cerr HanpaxeHmeM n0 I KB mesecoodpasHo
OpPOBONETH B BMEHOBAHHHX €NHHAIAX.

Npr cocTaBfreRHH DRBHBAJIGHTHHX CXeM 3aMelleHHs CHexyeT B Ka-
YeCTBe OCHOBHOft CTyneHH BHOEpaTh CTYNEHD [OHMXGHHOrO HampaXeRRdA,
Kar opasuno 0,4 KB, & aKTHBHHE R HENYKTHBHHE COXDOTEBJIGHRA BCEX
BSJIEMEHTOB CXEeMH 38MEmieHHs BHDAXaTh B MmnmEomax (mMOm) .

2.2, ConpormBieREe BHemHeR CHOTEMH BKJWIAST B ce0d COOPOTEBIE-
HEe npaserapmefft JacTA DHEPIOCHCTEMH HA CTODOHE BHCOKOTO HAallpAXeHMS
padogero BJM pesepBHOTO TpaHchopmaropa narauus PY 6 (IQ) B, co-
NpOTHBISHRe COGCTBEHHO TparcHOpMaTOpOB padodero m pe3epBHOTO MATA-
nag FY 6 (I0) XB, a Takze CONDOTHRJGHR® NRMHONIDPOBONOB RJH RaleJBHEHX
cBaseft, DO ROTODHM OCYWECTBIASTCS BBOX DadOYero ANH De3ePBHOT'O mH-
TaRns Ha mrEH cexkomit PY 6 (I0) KB. CompoTuBiéHde (B MRILTHOMAX)
npajerammeff JacT® SHEPrOCRGTEMH (Xc) MOxXeT OHTH OfipeNeJleHO Ipa
#3BECTHOM 3HAYEHHH TORa TPeXfasHOTO K3 Ha CTODOHe BHCOKOT'O HAHpA-
XeHHS 00 JOpMysTe

Uz Uz HH 3
co. HH cp. -
¢ Vi1 K3.81 Ucp.&u Sk3 ’
THe Ucp. ww = CDOLHEEe HOMAHAJEHOS HANDFEeHHe COTH, NOIKINICHHON

K OOMOTHe HESMOI'C HaupsxeHAns TpaHcyopmaropa, B;

I3 8, - meicTsyrmee 3HavenEe TEPRONUISCKON COCTARAANMER
TORA npi TpexfasHom K3 y BHBONOB OCMOTRE BHOmETO
BanpsxsEdq Tpamojopmaropa, XA}
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Ucp.Gu - cPenRe8 HOMEHATEEOE HATpAKERHe CBTR, R EOTOpOR
OONKMWIGHA OOMOTKA BHOWEI'O HAMpuXeHAxX Tpancdop-
Maropa, B;

Sk3 = MOUHOOTH KODOTKOTO 3aMHRAHAA y BHBONOB OGMOTKE
BHCHEI'O HaIpsEeHHs TpadcHopmarTopa, MB-A.

2.3. Axraszoe (R, ) B mEnyKTEBHOE comporMBaeams ( X;) (B mma-
xaouax) rpaschopmaropo narTasua CH 0,4 XB, OpABeneHHH® K OTYNEHR
HABHOT'O HANDPAXGHAA, CNBLYST OIPOASAATH MO (OPMYAAM:

2
P K3 UHH. HOM 6

R, = By S 10, (2.2)
T. HOM
2 100 P, ¢ Unn. oM
Xo = \[Ugs = B). 2 (2.3)
. nom S1. vom
e Ux3 - Hanpasesse RODOTROTO 3aMuKaAus Tpamcgopmaropa, %;

P¢; - moTepm ROpOTROrO saMHRaHAA B TPAaRCHOPMATODE, KBT;
Uyy oM — BOMEBBAEHOE JNAHESNOS HAIDAXEARE OCMOTER HASHETO
Hanpagesra TpaschopMaropa, XB;
S7.4om — BOMEHRIBHAH MOWAOCTH TpaHC(OpMaTopa, KB-A.

JupoweHHO HHAYRTHBHO® CONPOTHBISHHe TPAHOPOPMATODOB (B MAILMA-
oMax) ompegexdeTcAa RO HopMyae

2
UKJ UHH.HOM
XT= ‘iﬁm . (2.‘)

Pacwer X, mo gopmyze (2.4) He mpRBOZET K OWYTEMHM NOI'pem-
HOCTAM.

ARTHBENE B MHNYKTUBHNE COIDOTHBNGHAN KYJ8BO4 IOCTOXOBATEIH-
.HOCTH TPamCHOPMATOPOB, OCMOTXE KOTODMX COSIMHSEH IO oXems A/Ye ,
NPAKTRYGCKE DABHH COOTBETCTBOHKO AXTHBANM R HEXYRTHBENM COMPOTHB-
NOHUAM IPAMON NOCNOOBATENHAOCTA. [IpE COSINHORNE OOMOTOR TpaHO-
gopuaropor oo oxeme Y/ Y¥°  axTuBHNe B NEIYKTHBHHE COTDOTHBNOHRSN
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HyJneBOR MOCHeROBATENHHOOTE 3HAYATONEHO GONENE COOTBETCTBYNIIHX CO-
NpOTHBNEHuA NDAMOR IOCISXOBATONLHOOTH R HMENT 3HAYATONHHHR pas-
6poc, BCJENCTBHe UeIr'0 HAHG0J6€ NOCTOBEDHHE pesYJIBTATH MCTYT OHTH
OOMy4eHH OyTeM HemOCPeNCTBEHHOrO H3MePeHRUd HTHX CONpOTHBIEHHR AT
KeEnOI'0 KOHKPeTHOro TpancHopMaTopa.

2.4, lperumnransHas CXema IJIA NpPOBeneHRs HaMepennft spavennft
CONpOTHBJCHR#R HYNEBO mOcHenOBaTeNHHOCTR TpaHcHopMaTopoB cO cxeMof
coenumenns ooMoTorR A/A° npupegesa na pac.I. Ipr a270M 3HAYEHHA
conporBAeRRR Z R, , X, (B MAJROMAX) OIpeNeNADTCA MO GOpMynaM:

3
z,= 3107 (2.5)
P .
Ro= i—z 103; (2.6)
2 2
Xa= ZO_RU , (2.7)
byiC) U - panpaxenme Ha odmorre HH Tpascfopmuaropa, B;

I - rox B mene o6morrm HH Tpamcfopmaropa, A;
P - gRTEBH&S MOEHOOTH, B2.

llpa npopepeHHE nsmepeHr?t mo odmorkam HH TpascopmaTopa cire-—
AyeT mpomyckars TOK I 50'3-0»41;4;4.”0" .

Npz srom B RavecrBe Tpascfopmaropa TC MOoxeT CHTH RCHONESOBAH
oBapouRHit TpancHopMaTop.

CupaBOYHHE NAHHHE LA pacyeToB TOKOB K3 mpabemeHH B 1 p H-
noxeHRar I(radm.I-I7).

OpaedTHPOBOYHHEe SHAYGHES CONDOTRBJCHER TparcfopMaTopoB mpa-
BeneHAH B Tadx.l.,

SHAYEHRA COMPOTHBJECHAR HYNeBOR DOCAEXOBATEJBHOCTH TpaHcdop-
MaTOPOB CO CXEMOft COeMHEHHA OCMOTOR Y/ Yo (cMm.ra6x.l) opmsene-
HBH Ha OCHOB&HHHE YCPeXEeHusd 3HavueHEl compoTABieHaflt, HOIyYeHHHX B
pesyxrrare mamepesaft, mpPOBONEMHX CROTEX®HEpPIrO.
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2.5. Ecam B menm RODOTKOrO 3aMHKAHWA EMEETCA DSAKTOD, TO erc
QKTHBHOE M HEXYRTHBHOE CONDPOTHBJICHHA (B MIJUIHOMAX) OHPORANANTCA
no Jopmyam:

h, 3
Rp = =107, (2.8)
HOM
THe P, om - TOTEPE MONHOCTA B (ase peaxTopa DpE HOMARATBHOM
TOKe, BT;

Ipom - HOMEHAJBHHE TOK peakropa, A;
(J, - CRHXDOHRAA YIJOBAT YACTOTA HANPARGHWS CETH,
pan/c;
L’P - EREYKTHBHOCTH $asH pearTopa, MIH.
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TMapameTps peaxToOpa, yCTAHABINBAEMOI'O Ha BBOxE MUT.HAS COOPOK
PI30, npuseneHd B Tadn.2. BHaYSHMs AKTHBHOTO B HHIYKTEBHOTO COIpO-
THBNGHHA CUJOBHX B KOHTDONBHHX Kalemeft, & Tak®e KOMINEKTHHX MRHO-
[IpOBOXOB HpEBeIeRH B Tabx.3-I0.

Npu onpeneJeHAN MUHEMESBHHX 3Ha4eHaRt TOKOB K3 ciexyer y4A-
THBATh yBEJMYEHHAE aKTHBHOI'O CONDOTHBISHEA Kadesd BCIELCTBHE ero
Harpesa.

2.6. 3HadeHAe AKTHBHOI'O COHMPOTHBISEAA KalesA NpA Harpeee ero
roxomM K3 ( R.,§) ompenenserca mo gopmyre

Ry =CyR, (2.10)

THe C‘; - KoedduumenT, yIATHBaOUER yBO/HYeHAE AKTHBHOIO
COIpOTHBJIGHAA MEJHOI'0 MR SMMHRANEBOTO Radens.
Mpr npAGIAReHHHWX pacYeTaX 3HadeHHe KoajdamieHTa

Ly =1,5.
Opr yTOYHOHRHX pacueTax KOoadduImedT Cv crenyer
onpenenaTh B COOTBETCTBHE C pRC.2-5;
R - aKTHBRO® CONPOTRBIEHAE MENHOTO M AMOMEHHEBOTO

radensa opm Temmeparype ¢ = +20°C, wQm.

2.7. CBepxnepexonHoe MRLYKTHBHOE CONDOTHBJICHE® ACHHXDOHHOTO
9JIERTPONBHTATENA x/;:a (B MmEMOMAX) pacCINTHBaeTCA IO dopmyre

2
Xon =\/I-;-?-"L”/a’ ~Ryg 5 (21D

Y,
n Iuom

TIe U¢_ oM~ HOMMHANBHOE (a3HOe HANDARGHHE JJIGKTPOLBATaTeNd, B;
I} - KpaTHOCTH yCKOBOTO TOKA SJEKTPOABATATENS (O OT-
HOMEHHD K €r0 HOMUHANBHOMY TOKY;
I,om - HOMEHAIBHHI TOK QJEKTDOXBATATENR, Aj
R, = CYMNADHO® aKTHBHO® CONDOTHBIEHEE DJeRTDORBUTaTe-

as B MomeAT K3, MOm.
3navenne Rp, ounpenenserca mo gopwyne
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Puo.2. Kpueue zasmcamocT? Xoadfmuuenra yBesn-
YeHAS aKTHBHOTO COIpPOTHBJICHHA Kadejelt ¢ ammun-
nueBaMy xuiamp ( C.f ) OpHM HATDEBAHEH HX TOKOM
Tpexdasnoro K3 or MOWHOCTH TpaHcfopmaropa:

torkn =0s1 € — === tp,,=0,4 C
Reg=R*096R, » (2.I12)
Tme R, - axtuBHOE compormsreHme cTaTopa, MOM;
R, - akTueHOE compoTMBNGHME pOTOpA, MPUBELEHHOE K
craropy, MOM.

Snavense R, (B MawmMOMax) MOEET ONTH OIDBREJEHO IO dopMy e

_036M; (Bt Py

2 = ¥ 10°, (2.13)
n IHDM (I—SHGM) °
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Puc.4. KpubHe 3aBHCENOCTE KOSPIMIMEHTA YBEJH-
9eHRA amnsnoro COnpOTHBACHAS Kadenelt ¢ Men-
HHME ERJIEME §(Bcv‘) IIpe HarpeBaHEM AX TOKOM
Tpexq)aaﬂoro (o} Momaocm Tfaﬂc(I)OpmaToEa
torn = 00l Ci-=== 1,7,

2
Som ) Upiom €OS Y 1 yom

R, =
100 Riom
Opr OpoBeleHmE NPACTREEHHHX PAcYeTOB JOMyCTAMO IDRHATH
n "
Xog = 0,18; RM = 0.36XM

(2.14)

1"
Tlpu 37TOM 3HAYGHHE XM B EMEGHOBAHHHX EIHHRANAX OmpefiesIAeTCsA

oo gopMye
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Puc.3. KpuBHe 38BACAMOCTH RO3J(MIMEHTE yBeJm-
YeHNS aKTABHOI'O CONPOTHBISHHS Kadeyelt C amomu-
HReBEMA xuyaMi (C.s ) Opu HarpeBasmp MX TOKOM
rpexdassoro K3 or mommocTa TpaschopMaropos:
otkn =07 Cij=— = = t5p, =L,00

rre M: - KpaTHOCTH IYyCKOBOIO MOMGHTS 3JEKTPONBETATENR NO
OTHOmNeHHP K €ro HOMMHAJHLHOMY MOMEHTY;
P om — HOMEHANBHAR MOWHOCTH DAEKTPONBHTATENdT, KBI;
Pux - MeXaHHYeCKZe mOTEpA B sneKTponBuUTaTeNe (BKILYAA
noGeBOUHHE NOTEpR), RBT;
Stom — HOMEHANBHOS CHONBEGHHE, OTH.ef.

AxTmBHOE conmpormBreHMe craropa R, (B MMUMOMAX), ©CIM OHO
He 387aHO0 3aBONOM-M3T'OTOBATATEN, MOXET OHTHL H3MEDEHO HJM Ofnpenese-—

HO DO Jopmyre
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Pro.5. KpEBHe 3aBRCEMOCTE Koaffunmenta ysesm-
TeHEA AKTHBHOTO conpo-rnnmm Radeyeft o mex-

HEHME XRJaMA §3 PR HATDEBAHAH HX TOKOM
Tpexpas’Horo T uomnocu faacq;omaropa
= Cy =——— = ,
oTKn '
2
U, co.npq
nk " HOM HOM | 3
Tne U, pm - HOMRHAJBHOS RampsmedHe dJMeKTpoxBErarerseft, kB;

Cos\¥ - ycpenBeHHO® SHadeHHe Cost anertpoysararesef,
nopRYeHANX K maraM PYCH 0,4 KB;

~ ycpepmHeHHOe 3HadeRHme Kos@puimeHTa NORS3HOTO Helt-
CTBHA JIEKTPOnBRTAaTeef, DORNKIVICSHHHX K mMMHAM
PYCH 0,4 KB;

,ZHOM
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P,_, ~ CyMMapHasa aKTHBHAs MOWHOCTH 3jeKTponsmrareneft,
nOnKJmWYeHHNX K umHam PYCH 0,4 B, MBT.

3Hayende CBepxnepexonHo#t SAC (B BONBTAX) ACHMEXPOHHOI'O BIEK-—
TPOmBATATENA OIpemendeTcd mO Hopmyse

n — 2 . " 2
Elp.ﬂ_ll h V(Utpfo) €0s Yyg)~ I(a) Rtw) +(U¢{a) Sty = Ly Xpn ) , (2.16)

TIe Up(o) - fasHoe Hampserne Ha BNBOXAX 3JIEKTPONBUTATENT B
MOMEHT, OpermmecTByouu#t K3, B;
lP{a, - yCpenmHeHHOe 3Ha4eHme CuBAra $a3 HaNpAXSHHA B TO-

Ka B NMOMEHT, mpemmecTBYyloumit K3;
I(u) - TOK CcTAropa B MOMEHT, OpemmecTBywumft K3, A.

Nlpr nmATasEM OT COOPHNX WAH DARHOTANEHX 3JIEKTpONBHTaTeNeft
3HaYeHne 3KBEBAJEHTHOft cBepxmepexonuoft YJIC onmpemesseTcsa HO Hop-
MyJe

" "

(0
Em.ﬂﬂ.:i:;; Z;, Y E¢./m.x ’ (2.I7)

1

apoBoganocTh "K" BeTsH
1% [ 2 2 -
V(xm+ Xas) +(Rag* Regsx)’ TRTEHAS IBATATENA (BRID
vasg JBUTATEJb) ;

Y3=Y,+Yp+... +Y4, - OXBUBANEHTHAs NMPOBOMY-
MOCTb.

3. PACUET TOKOB METALVIIYECKOIO KOPOTKOIO
SAMBEK AHMA

3.1. HaganrHoe meftcTBywmee 3HaYCHHE MEePRORAYESCKOR COCTABIAN-
meft TOKa TPeXPasHOrO MeTAIUIeCKOrO0 KODOTKOrO 3aMHKAHAA (B KWIO-
aMpepax) ompemesseTca RO dopmyre



- 15 -

3y _ ur:p. HH

1 S — (3.1)
no.m \/52,::’ ’

rae Uep.ww ~ CPeNiHe HOMEHATBHO® HANDAKGHEE CeTH, B
ROTOpOft TpORSOMIO ROPOTKOE SaMHRaHHe, Bj
(3)_ 2 2
st = vx;£+R,£ - QONHOe CONPOTHBJGHRME NBOR HpE TDeXPRSHOM
KODOTKOM 3aMHKaHHH, MOM;
Rie=R .
% ’7+R'"*R1w+ﬂ1x05 *Rop+Re8 *Rnp ber 5
X 3.2
1z Xc*xn+X,n~rxiw+x,mb-+xxa ’ (3.2)
e Rz, X,y - BRTHBHO® B HEIYKTHBHOS CORDOTRRNGHES
npAMOR MOCKeKOBATENEHOCTA OOMOTOR TpAHC-

Jopuaropa, MOM;
Rirts X;77 —aXTHEHOE N WAOYXTNEHOE CONPOTHREENNS Nep-
BEYHHX OGMOTOK TPAHCHODMATODOB TOKA,
MOM;
Riw»X,u - GRTHBEOE & MAZYRTEBHOE CONDOTHBIBHHS
OpsMOR OCHBKOBATENRHOCTA MHHOTPOBOJOB,
LU H
R, xa5 > ®1xas — BWTEBHOE B RHAYKTEBAOE CONPOTRBAGHAS
OpSMOR TOCIeROBaTeNLHOCTHE Kademeft, MOM;
Rpn - conpoTmBrenne MOMNCOB KOMMYTAIWOHEEX H
3amATHHX annaparos, MOM;
Rxp, Xxp — GRTEBHOE B RHUYETHBHOE CONDOTHBIEHRS
TOROBHX KaTymeR M ROHTAKTOB aBTOMATHE-
YeCKEX BHRJm4arTeselt, mOM;
Rup Ber - CONpOTABNEHRME [LIABKOR BCTABRE, MOM;

Xe - HRNYKTHBHRCE CONDPOTEBJEHARE BHemHeR
CHCTeNH, MOM.
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3HaYeHAs COMPOTHBJGHAR MIABKEX ROTABOX npmBexeHH B Tadnm.Il.

BHaYCeRAA CONPOTHBJIGHAS MOMDCOB, HRAWIAA SKTRBHHE COIDOTHBIE—
HRA RATymeX aBTOMATAYECKHX BHKMOYaTexeft, mpaBejeHH B Tadn.I2-I5.

3HadeHAA 3THX COMPOTHBJCHAR OpMBENEHH HA OCHOBAHMA JTAHHEHX
8aBOROB-AIrOTOBATE IS, B STOM Cuydae, SCiM CORDOTHBJIEHAS KaTYmeR
B KonrarroB ( X4 & Ry g ) aBTOMaTMYecKEX BHKJmYATeNel HOM3BECTHH,
ClenyeT NOoab30BAThCA NAHHHMA, OpUBEHNEeHHHMA B Tadn.I6.

3HaYeHAA cOompoTHBIeHAlt MePBAYHHX OCMOTOK MHOT'OBETKOBHX TDAHC-—
dopmaTopos TORA npaBeseHH B Tadi.I7.

B Tom cayvae, ecom oT coopHux muH PYCH 0,4 KB ocymecTsideTcs
NATARNe ACHMHXDOHHHX B3JERTDPONBAraTejeff H KX CyMmapHuft HOMEHATHHHE
TOK npepumae? I0F HAYANBHOrO 3HAYEHAS [€DPAONAYECKOf cocraBimomeft
TOKa B MecrTe K3, paccuuTaHHOTO Oe3 ydeTa ajeKTpoxserareiel, cre-
IyeT yYATHBATL HX BJHAHMe Ha 3HadeHne Toka K3.

Havanpaoe peficTBywulee 3HadYeHMS  [IeDAOKAYECKOR coeTaBAnuel
ToKA K3 OT acRRXDOHHMX aneRTpopsurareselt I,, ,, (B Kuroamgepax)
PaccIUTHBAETCA O HOpMyJIe

"

Elp. R4
no.A4 ~
V(;(" + X, Y+(r, +R
AL 1K AR 1k

—~ MHIYKTHBHO® H QKTHBHO® COODOTMBJICHRA HDAMOR
mocenoBaTe JEHOCTH Kadesel MONKIWUEHAS SJeK-
rpoxparareseft, MOM.

IBararesd, MATAKNAECA OT CAJOBHX CGODOK B COOPOK 3aNBAXSK,
He ORASHBAK™ CYWECTBEHHOTO BJHMAHMA Ha 3HAYeHme Toxa K3 Hemocpex-
CTBERHO HA BHBOJAX HMBKOTO HampaxeHus Tpascdopmaropos 6/0,4 KB m
cdopaux mmHax PYCH 0,4 B, a mosTOMy B NpaKTHYECKEX pacderax TO-
KOB BTHX SaMHKAHNA{} BJMsHEEM YIAJCHHHX 3JeKTPONBETaTreself NOmMycTEMO
npeHedpeys.

3.2. Ynapuutt TOK TpeXxPasHOTO MeTWUIMYECKOro K3 B cern
CH 0,4 XB ompexnexseTcs 0 Gopmyne

(3}
. V21
Lya_- » no.m (3.4)

I

s (3.3)

THe X ¥ Ry
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SI“RI

TRe Kya =f+e Xz _ yaepauit xoedlmmment;

13

o — ReRoTByNmee SEAYEHRe NEPRONATIECKOR

cooraBasmmeft rToxa TpexfmsHOro K3, KA.

SHAYEHN® YRADHOrO XKOBJJEUNEHTA MOXET OHTH TAXR® QIDEXENBHO

mo xpmBoR K5 = £(X/R) pmo.6.

Kya

T
/

14

"

2

5 1 2 5 0 0 0 m W

Prc.6. Kpweas samncmwocrn K, z3=f(X/R)

SHaYeHMe yHApHOrO TOKA O ACRHNXDOHHHX SNEKTDOEBAraTexs? ompe-

nenseTca NO Jopuyxe

oo g1
lya_m =-VZ Ina_la (e -*’_ + e RY;) ? (3.5)

Tp - pacueTsas HOCTOAHHAS BPEMEHR BATYXaHHS NepHOmHE-
qeckOf cocraBnmmmeft TORa craropa, O;

Tq - DOCTOAHHAA BpEMEHR SaTYXSHAA alleD#ONMHISCKOR
cocraBasnmef TORA cTaTOpe, O.
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SHaueARA TP 2 T; DaOCYMTHBADTCA MO (pOpMynaM:

Y92 * Xsxas
T, = (3.6)
W, R,
x"
_ AL * Xikas (3.7)

a - , .

wc (R1 + Rmaﬁ)
TIe W, ~ CHHXDOHHES yINIOBas 4acrora, pan/c;

R,; R, = COOTBETOTBEHHO aXTHBHO® CONDOTHBISHHE CTATODA B
8KTHBHO® COMPOTMBIEHME POTOpPA, NPMBELEHHO®

K CTATODY.
Tlpr MpOBENEHHRA MPAGJEXEHHHX DACYETOB 3HAYCHME iyﬂ. Al
onpenendeTcAa IO Hopmyne
_ 3.”’(”/14*R1kn6)
xu* + X
. _ Aa "~ "1xad
iy = VP Tmo.ng (we ). ee

3uavenne X/;';{ mpr sTOM ompegesnsercs mo (2.I5), a
Rag = 0,36X,,
3.3. HauanpHoe peffcTBynilee 3HaYeHme NEepHONMMUECKOR cocTaBiIAw-

welt TORa HBYX(Pa3HOI'O METAIAIECKOTO SaMHKaHAA OIpeNesfeTca IO
dopmyre
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(2) Utp. HH

nom = vg'zfs) ’ (3.9)

2) 2
THe Z,‘(3= f‘g\/ X,Z+sz- OONHOS CONPOTHRIGHRE ULIH NPR mByXHas-—
HOM KODOTROM SaMHK&HEHE, MOM.

3.4. Havansnoe nellcTByrmee 3HaYeHHe NEPAONEYECKOR COCTaBAAN-

meil TORa ONROPA3ROI'O METEALIRYECKOTO ROPOTROTO BAMHKAHAS onpene-
aserca oo gopwyse

) Uep. s

= — (3.10)
nom VF 1) ?
32'(3

(1) 1 2 2
T3 V(Zk,z*Ruy (2x,g+ X,g)" - momios conporusresme

nemne npe OnHOPasHOM
KODOTKOM SSMHKQEHA,
MOM;
Rog s Xpg — COOTBEPCTBEAHO CYMMAPEOS AKTBHOS H KH-
IYXTEBROS CONDOTHBNGHAS Kyxenoft nocme-
LOBATONEHOOTR mEON, MOM;

e Z

Rog = or+ Rm+ Row-r Roxas*Rnn™ Rup

Xog = Xor* Xpr+ Xou™* Xoxaf *Xx8 »

e Rgr » X - SRTHEHO® B MAXYKTHBHOS CORPOTRBNOHEA
HyXeBO# mOCNexOBATeNBHOCTH TpancHopma-—
TOpa, MOM;
Ryrr » X7y - 8KTHBHOS B BENYRTHBHOE CONDOYHEJSHER

HyxeBoft IIOCAeNOBATONHHOCTR TpasofopMa-—
TOpa TOKA, MOM;
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- QKTHBHO® B HHIYKTHBHOS CONDOTHBICHEA
HYZeBOZ mOCJIeNOBATENEHOCTA NEHONPOBORA,
MOM;

R,y xab» X kg5 — GRTRBHOG B BHNYRTHBHO® OOMPOTHENCHR® Y-

JeBOZ NOCAGNOBATENBHOCTH XalGens, MOMm.

RUU ’ Xow

4. PACYET TOKOB JIYTOBOIO KOPOTKOTO BAMMKAHKA

4.1. Handonmee BeposTHAA BeNMIMHA NEACTBYNMEro SHAYCHAA me~
pRonNYecKOR cocTaBmavme#t TOKA TPeXFasHOrO AYT'OBOTO SAMHAAHAS Oxpe-
Hexserca mo fopmyxe

(3) (3)
Taye = Inom Kc » (4.1)
RS K, - camxammit Kosgmuuent, ompemexsemst no K,= f(Z“)

3
(pmc.?) anm 2= \[% + R .

w L3 /!_ /__2_
,/ /
. L—1 4 —1
- —
L1

a7 S
a6
95

] I DN N . [ ]

i e B - T
8¢

e

07" 720 W 60 o w0 120 M0 N0 0 208 220 miw

Puo.7. KpHEHE S8BRCEMOOTH K, OF GOIpOTNBISENA Demm K3:

I - EaYan0 OpoHeccAE XYTOBOro saMuEAMES 1., < 0,08 o;
3-yuuo:nm§,:g:nwingomms ths;o.o‘o
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IrR onpexereHnR TORA LYIOBOT'O BaMHRAHAA B HAYANBHHE MOMeHT
sampmarma t . < 0,05 ¢ oHauenwe K, onpenenserca mo xpmsoit I
K= f(ZK3) . Tpn ompeneseHRR yCTaHOBABEETOCS BHAYEHHS TOKE XyroO-
BOT'O 3AMHKAHHA tm > 0,05 ¢ X, onpenendercs nO KpmBOR 2
K= f (z K3 ) :

4.2. Hardonee BEpOATHOR neficTByimee 3HaYeHHe heDHOLMIECKOR
cooTapmmesl TOKA NBYXPasHOro Ryrosoro 3aMHEKAHAA ORPELEJNFETCA 1O
dopmyne :

(2) _ 4(2)
Iﬁya = Ingm Ke s (4.2)
e K, - 10 xe, w10 B gopmyme (4.1) man

(2.2 3
Zyy = VI Vxn:*Rﬂ: '

4.3. Handonee BepoaTHOE meftCTBywEee 3HAYCHRE II6PAONETIECKOR
cocraBamuiel TORA ORHOJRIAOrC RYT'OBOrO SEMHRAHUS ONpeNeNgeTcs O
fopuyne

- )
IS = o Ke s (4.3)
e Kc ~ 70 Ee, YTO0 B ¢opMyne (4.I) xxa

(1)_ 1 2 2
Z,5= 3 (2R s+ Ros ) +(2x,z+Xaz) .

[Ipy npoBeieHAR pacYeTOB TORCB K3 ¢ mOMOWED DBM yRoOmee mMONB~
30BaTBOS AHAIATEYECKEM BHpamenmeM K, = f(z,c).

3Havenne Kc LJsL HOYANBAOI'O MOMOHTA 3AMHKAHES tm < 0,05 ¢
onpenengeTod H0 QopMyse

J
K. = 0,6-0,0025Z,, +0,I14VZ,;, -0,I13VZ - (4.4)

Has yCTAHOBHBUETOCS NpOHecca HZYyroeoro K3 szavense Kc onpe-
JeNAeTCA HO GOpMyse

. 3
K¢ =0,55-0,0022,, +0,IVZ_, -0,12VZ,; . (4.5)
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B nprRroOxe HHEE 2 npmBemed mpavMep pacuera TOKOB K3
B cera CH 0,4 KB.

B opaaroxeBaH 3 NpEBENeH TEKCT HDOrpaMMi, COCTEB-
nennoft Ha ssure “ BASIC"  nxna IBM dxeRTpOoRmRa MK-85, NOSBOMAD-
meft MPORIBECTH DACUET TOROB METALIHYECROTO B IYTOBOIO KODOTRAX
samixanuft B ceTm HampsmesmeMm 50 I RB.

Tprrnoxennre 1
COPABOYHHE JAHHNE A PACYETOB TOKOB K3
Tadanna I

3HavemEs COMpOTHBNeHAlt Tpamcfopuaropos TCS, TC3¢

gmocu U, 3 ConporHBresRe TpRHCHODMATODA, MOM
T g W _ -
Ri=Ro| X =Xq| Ro | Xo |R=Ry|Xe=Xs | Ro | Xo
160 5,6116,9 | 52,4 [I6,9|58,4] -~ - - -
4,8 - - - - Ie6,6] 41,7 |- -
250 5,6 | 9,7 33,8 |9,7 {33,8] - - - -
4,51 - - - - 9,4 27,2 | - -
400 5,515,4 21,3 16,4 |21,3| - - - -
4,559 |1i7,0 |5,9 [17,0] 5,5 7,1 | - -
630 5,6]2,9 13,7 12,9 113,71 3,1 13,6 | - -
1000 8 1,9 12,65 11,9 | 12,69 2 12,6 | 154} 59
fTacarna 2
Hanmye peerropa
Nomaoors, | Ham HEe, Tox, ReuB- | Yacrora,
.| P | | R

10 380 50 0,48 50




Tadaana 3

BHagesEA COOPOTHBIEHRE TPOXXNVBANX Radereft
B anrMRHEEeBOR 0COXOuUKe

Homep Ceuenne ConpozaBneame, MOM/M
Rradens radexs
R, X, R, X,
I 3x4 9,61 0,092 10,95 0,579
2 3x6 6,41 0,087 7,69 0,523
3 3x1I0 3,84 0,082 5,04 0,461
4 3x16 2,4 0,078 3,52 0,406
5 3x25 1,54 0,062 2,63 0,359
6 3x3 I,I 0,061 2,07 0,298
7 3x S0 0,769 0,06 I,64 0,25
8 3x70 0,549 0,059 1,31 0,211
9 3x95 0,405 0,057 1,06 0,I74
I0 3 x I20 0,32 0,057 0,92 0,157
II 3 x 150 0,256 0,056 0,78 0,135
I2 3 x1I85 0,208 0,056 0,66 0,122
13 3 x 240 0,16 0,055 0,553 0,107
Tadnanoa 4
3HAYGHAS CONPOTHRNGAMR 7TDEXXKIIBHHX Kadexsf
B CBRENOBOR O0C;I09Ke
Honep Cevyenre Comporusnenne, MOM/M
Radens Kadensa
Rf X’ Ra xo

I4 3x4 9,61 0,092 11,6 I,24
I5 3x6 6,41 0,087 8,38 I,2
16 3 x 10 3,8 0,082 5,78 I,I6
7 3x1I6 2,4 0,078 4,32 I,I2
18 3x25 I,54 0,062 3,44 I,07
19 3x 3 I,I 0,061 2,96 I,0r
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OROHUYaHue TalnenH 4

Homep Cegennre Conporupnenne, MOM/M

ragdend radens

Ry X, Ry X,
20 3 x 50 0,769 0,06 2,6 0,963
21 3x70 0,549 0,059 2,3 0,884
22 3 x 95 0,405 0,057 2,1 0,793
23 3 x I20 0,32 0,057 1,9 0,742
24 3 x 150 0,256 0,056 I,82 0,671
25 3 x 185 0,208 0,056 1,69 0,606
26 3 x 240 0,16 0,055 1,55 0,535
Tadongna §
3HaleHAs CONDOTMBNCHAN TDPeXRHJIBHHX Radener
B HEmPOBO#AReR OJONOTRE
Homep Ceuenue Conporusiesue, MOM/u
Rragensa Rradexs
R, X, Ry Xp

27 3x4 9,61 0,092 11,7 2,3
28 3x6 6,41 0,087 8,51 2,274
29 3x7T0 3,84 0,082 5,% 2,24
30 3dx1Is 2,4 0,078 4,5 2,2
3I 3x25 1,54 0,062 3,64 2,17
32 3x35 I,I 0,061 3,3 2,14
33 3 x 50 0,769 0,06 2,869 2,08
34 3x7 0,549 0,059 2,649 2,07
35 3x9 0,405 0,057 2,505 2,05
36 3 x I20 0,32 0,057 2,42 2,03
37 3 x 180 0,256 0,056 2,36 2,0




Tadnanuna 6

3HAYOHNA CONPOTEBASHAR WOTHPSXERNEHHX Radeneft
B OMEAHOBOR OCOJIOUKE

Homep Cevenue ConpoTunrenns, MOM/M
Radexns RrRagens
R, Xy R, Xq
38 3x4 + Ix2,5 9,61 0,098 10,87 0,57
39 3x6 + Ix4 6,41 0,094 7,6 0,463
40 3x10 + Ix8 3,84 0,088 4,% 0,40
41 3xI6 + IxIO 2,4 0,084 3,39 0,336
42 3x25 + IxI6 1,54 0,072 2,41 0,266
43 3x35 + IxI6 1,1 0,068 1,9 0,232
4 3x50 + IxR5 0,769 0,066 I,4 0,I79
45 3x70 + Ix35 0,549 0,065 I,II 0,145
46 3x95 + 1x50 0,405 0,064 0,887 0,124
Tadzrna 7
3HAYERAS CONPOTRBNEHRE YOTHPSXXANLHHX RadexeR
B GBREZOBOR OGOXNO4YRe
Homep Cevenne ComporaBeHne, MOM/M
Ragenn radexns
R, X, R, X
47 3x4 + Ix2,5 9,6 0,098 11,582 1,I3
48 3x6 + Ix4 6,41 0,094 8,28 1,05
49 3x10 + Ix6 3,4 0,088 5,63 0,966
50 3x16 + IxIO 2,4 0,084 4,09 0,831
51 3x25 + IxI6 1,54 0,072 3,08 0,668
52 3x35 + IxI6 I,I 0,068 2,63 0,647
53 3x50 + Ix25 0,769 0,068 2,1 0,5
54 3x70 + Ix35 0,549 0,065 I,n1 0,393
55 3x95 + Ix50 0,405 0,064 1,39 0,317
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ORoBHRgaame Tadixmnou 7

Homep Cegenne Comporasnesde, MOM/N
Radena radensa
Ry X Ro 0
56 3xI20 + Ix50 0,32 0,064 I,27 0,301
57 3xI50 + Ix70 0,256 0,063 I,05 0,248
58 3xI85 + Ix70 0,208 0,063 0,989 0,244

Tadnxnenoa 8

SHaYeHNA COMPOTHBNGANE JeTHDOXRHNHHHX Kadeieft
B HenpoBORAmef OCONOIKe

Homep CeyeHite Conporannerae, MOM/M
Radean Rradeys
R, X, Ry X,

59 3x4 + Ix2,5 9,61 0,098 1,71 2,11
60 3x6 + Ix4 6,41 0,094 8,7 1,968
6l 3xI0 + Ix6 3,84 0,088 | 5,9 1,811
62 3x16 + IxIO 2,4 0,084 4,39 1,558
63 3x25 + IxI6 1,54 0,072 3,42 1,258
64 3x35 + IxI6 I,1 0,068 2,97 I, 41
6% 3x50 + Ix25 0,769 0,066 2,449 0,949
66 3x70 + Ix35 0,549 0,065 2,039 0,741
87 3x35 + Ix50 0,405 0,064 1,665 0,559
68 3xI20 + Ix50 0,32 0,084 I,54 0,545
69 3x150 + Ix70 0,256 0,063 1,276 0,43

Tadxzrna 9

3HaYeARR CONPOTERNSMEZ KORTDOALMHX Kadexelk
B ROUPORORARSK OGONOIRE

Howep Cevenne Conporannenxe, MOM/u
xadenx xadexa
R, X Rq X,
k] 1,6 12,3 0,108 14 2,8
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OrRORTIaRRESE

radaxrguH 9

Homep Cevenne Conporseaenne, MOM/M
Rragexs Rragens
R X, Ro X,
71 2,5 7,35 0,102 12,9 2,3
72 4 4,6 0,098 II,71 2,I1
Tatanna I0
3HAY6HAS COMPOTHBAGHAR KOMLIGKTHHX
IMRH OIPOBOJ OB
Tan Homnsans- | Homn- coupo'z m?« ConpoTuBIeHES
IRAOOPO-| HOe EampA-| Raub- ("] HyTeBOTO I
BORa XeHEe, |BHE BOgHERA, ]
KB T0K,
A R, X, Ro X,
MA4-I250 | 0,38/0,66 | 1250 | 0,034 | 0,0I8 0,054 | 0,053
IINA4-1600 | 0,38/0,66 | 1600 | 0,030 0,014 0,037 0,042
IMA4-3200 | 0,38/0,66 | 3200| 0,0I0 0,005 0,064 C,035
IMA-68H 0,38/0,66 | 4000 | 0,013 0,0I5 0,007 0,045
MPA-73 0,38 250 0,210 0,210 0,I20 0,210
MPA-73 0,38 400 0,I50 0,I70 0,162 0,164
[IPA-73 0,38 630 0,1 0,I3 0,162 0,164
X38-0,4 0,38 - 0,024 0,II7 0,20 0,572
%‘5) 0,5 - 0,0255 | 0,I2 0,1 0,535
1




Tadxmrnga II

JraveHna CONpPOTHBNEHAR MIABKAX BCTABOK

NPeXOXDAHATe el
Tm"ngeqigxpa- ¥cu marposa, géxmgnmoﬁ Gonpo'rmsum oRAe,
A BCTEBKH, A

HIIH-2-60 80 6,3 83
10 40
I6 23
20 2
25 16
31,5 12
40 8,75
63 4,5

MH2-100 I00 30 3,4
40 2,4
50 1,8
60 I,4
80 1,05
100 0,85

TTHR-250 250 80 1,05
100 0,85
120 0,63
IS0 0,5
200 0,41
250 0,29

TH2-400 400 200 0,39
250 0,29
300 0,24
350 0,21
400 0,16

TH2-60C 630 300 0,23
400 0,15
500 0,13
600 0,1
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Tadrruma I2

3HaveHRA CONpOTMBACHAR TOMOCOB
aBTOMATAYECKEX BHKOUaTeseh cepmu ABM

Trp BHKIDYE- Homusanesuft Tox BHEMP- | COmMpoTEBJIEHEE HOJNKCA
Tens qatend, A BHR/MOYATENA, MOM
ABM-4 400 0,4
ABM-IO I000 0,12
ABM-I0 750 0,25
ABM-I5 1500 0,12
ABN-20 2000 0,I
ABN-20 1500 0,12
Tadauna I3
3Ha4eHNsT COOpDOTABICHER MOMOCOB
aBTOMATHYECKOT'O BHKJNYaTeXd AE-20
HoMavessHult | ConporuBneHme HompHaoreauf ConporaBreHre
TOK TEONOBO- | HOMDCE BHK.IM- TOR TEIOBO- | IOANCA BHEND-
0 pacrefn-~ qarexs, MM IO pacnema-— qarend, MOM
Tens, A TeNA, A
c,6 21700 12,5 48
0,8 12500 16 3r
1,0 8000 20 20
1,25 5100 25 I3
1,6 3100 31,5 8
2,0 2000 40 5
2,5 1300 50 3,2
3,I5 800 63 2
4,0 500 80 2,3
5,0 300 100 1,5
6,3 200 125 I,28
8,0 125 160 0,78
I 80




T

adaxrua I4

3HaveHRa CONPOTHBIGHRE NONOCOB
BHROYaTens All-50

HoMmuaurbRut TOR TEINIOBO-

IO pacuenkrend, A

ConpoTrBieHMe nOMNCA
BHRJYaTend, MOM

3900
1600
625
244
I00
39
16
6,2
4

Tadanr

oa

3HaueRAA COMPOTEBJGHARl MOMDCOB BHKMYarTexeft AK-63

IS

HomnAars— | COnpOTRBRGHRE TOMO~ Homusass—~| COIpOTHBNEHRE TOMD-
HHA TOK ca BHRWUaTeNd, MOM HH} TOK ca BHKJWQATeNd,
pacnena- pacuens-
ToNA, A Henomre- | Ucoomme- Tonda, A Ucnonne- | Hononxe-
gne MT' ape N Hre MT AHe

0,6 27000 16600 8 156 93

0,8 15625 9375 10 I00 60

1,0 10000 6000 12 69 41

1,25 6400 3840 12,5 64 38

I,6 3900 2343 16 39 23

2,0 2500 1500 20 25 I5

2,5 1600 960 25 16 9,6

3,I5 1000 604 31,5 I0 6

4,0 625 375 40 6,25 3,75

5 400 240 50 4 2,4

6,3 251 I5I 63 2,51 1,51




Tadaunma I6

3HaueHnA COMPOTHBACHAR Xarymer
n ouraxroB ( Xxg # R.p)
aBTOMATHYOCKAX BHRWIATENSR B 3aBHCEMOCTR
OT HOMBHOXNBHOTO TOKA ( Imm) BHR/MYATONOR

- A
50 ] 4,5 600 0,41 0,13
70 3,5 2 1000 0,25 0,1
100 2,15 1,2 1600 0,14 0,08
Mo | 1,3 0,7 2500 0,13 0,07
200 1,I 0,5 4000 0,I 1 0,08
400 0,65 0,I7

Tadaxununa I7

SHaveNfa conpormBJyeHAft NePRATHHX OGMOTOR
MHOTOBRTHOBHX TDEHCHOPMATODOB TORA

RS g o o Bl e T
TOYHOCTR
I 2

Xre Rep Xry Ryr
20/5 67 42 17 19
30/5 0 20 8 8.2
40,5 I7 11 4,2 4,8
50/5 11 7 2,8 3
75/5 4,8 3 1,2 1,3
100/5 2,7 I,? 0,7 0,75
150/5 I,2 0,75 0,3 0,33
200/5 0,67 0,42 0,17 0,I9
300/5 0,3 0,2 0,08 0,088
400/5 0,I7 0,11 0,04 0,05
§00/5 0,07 0,05 0,02 0,02




NpraoreHnue 2
TIPUMEP PACYETA TOKOB K3 B CETY CH 0,4 xB

I. PacduerHas npoBepka IJA CXeMH, OpEBEJIeHHOf Ha pac.8

Hoxonsne nasuHe
Cacrema: Sy, = 100 MB-A, Ugp g, = 6,0 KB.
Tpancopuarop T: TC3C-I000/6,0. Cxema coenapenms odmorok Y/ Yo,
UK3 = 8%; ST= I000 xB-A; UﬁH = 6,3 KB;
P; =11,2 kBr; X,, = 59 MOM; R, = I54 MOm.
Masonposoy IT; IMA-4-1600. Lmuua IS M.
Ryws = 0,03 wON/M;  X,,, = 0,014 mOm/M;
Rows = 0,037 MOM/M; X2 = 0,042 NOw/M.
rronposox 112; ALO-0,4. Lrmua 10 m.
R, . = 0,0255 MOM/M; X, = 0,I2 MOM/M;
Ryuz = 0,211 MOm/M;  Xj,, = 0,535 MOM/m.
KaGenbaHe arHUR
Kl ABBI'-2 (3xI85 + Ix70), nmmda - I50 m;
R, = 0,208 MOM/M; X, = 0,063 mOM/M;
R, = 0,989 MOM/v; X, = 0,244 nOM/M.
KIL, ABBT- 3x35 + IxI6, mmAa 20 w;

R, = I,I MOM/M; X, = 0,068 MOM/M;
Ry = 2,53 MOM/M; Xg = 0,647 MOM/M.
KJI3 ABBI' - 34185 + Ix70, pamua 90 m;

R, = 0,208 MOMm/M; X, = 0,083 MOM/M;
Ry = 0,989 MOM/M; Xo = 0,244 MOM/M.

ABTOMaTRYECREE BHKIOYATEN
QFI - "mexrpon". I, = 1000 A, R,z = 0,25 MOM,
X8 = 0,1 MOM.

G F2 - A3794C. I~DM= 400 A, R = 0,65 MOm,
X8 = 0,17 MOm.
QF3 ~ ABR056. I,,., = I00 A, Reg = 2,15 nOM,

X8 = 1,2 MOM.
QF 4 - "3nerrpon". I, 0 = 400 A, Reg = 0,65 mOm,
de = 0,I7 MOm.
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ACBHXDOHEHe 3JaeKTponBararesm: I-I; I-2.
Trn AO3-3I5M-6Y3; A,om= 132 KBr;

In_ . 7,0;  Uyom=380B; I, =200,54;
Liom
MMﬂKC . . .
74—=6H = 2,6; C05¢= 0,9, nc = 1000 06/“!, IZHDM= 93;5%1
MOM
M M,
SHOM = I,V%; ;’_"_ysf = I,G; —i‘i""S 0,8.
HOm HoM

K cryoBOR cOOpRe DOMKMOYEHH 6 ACHHXPOHAHX 2NSKTDOIBAraTeNst
I-3-1-8 mompooTsp 40 KBT C HOMEHRNEHEM TOKOM 79,3 A M IyCROBHM
TOROM 550 A, mBETaTesd He MONBOPEERH NeperpysKaM.

OnAOBpEMeHHO MOIYT padoTarTh W Y4acTBOB&TH B CEMO3ANyOXe BOO
IBHTATeNH .

2. Pacuer rapameTpoB OXEMH SAMONMERRSK, SJICMOHATOB CXOMM

Conporuarenre charemu ( X, ) paccumrmasres mo gopuyxe (2.1)

2
X, = -(;'—g%)-‘- 10° . 1,6 wou.

ARTHBHOE H HHIYRTRBHOE COODOTHBIGNHS NPAMOR NOCIeROBATEALHOC-
T ( R, 1 X, ) DACCIATHBAXTOS HO JopMynaM (2.2; 2.3):

11,2-0,4%

= LLEAL 105 = 1,79 wOm;

\/ez A0:LL.22, L_ 10* = 12,67 wow,

ARTRBHOS R HANYKTABHO® CONPOTABJIGARA MMHONMPOBONA:
R,y = 0,035 = 0,45 u0u;
X,y = 0,014°I5 = 0,20 ¥OM;
Ryys = 0,037-15 = 0,555 MOu;
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xnm"‘ 0,042-15 = 0,63 MOM;
Rmz= 0,0255°10 = 0,255 mOM;
X,m= 0,I2°I0 = 1,2 MOM;
Row2= 0,2I1°I0 = 2,II wmOm;
Xowz = 0,535°10 = 5,35 mOM.
AKTUBHOS B HHNYKTHBHOS CONDOTABIGHRA KBOENBHHX JHMAH:

.6/18
Ry, = 0,208 . 150 = 15,6 uow;

2
Xoxy = 0,063 . 130 = 4 725 wow;

2
Ry = 0,989 . 230 = 94,17 wou;

K2
Rncz = 1,120 = 22 mMOm;
X,x2 = 0,068:20 = 1,36 MOM;
Roxz = 2,63:20 = 52,6 wOm;
Xokz = 0,647:20 = 12,94 MOM
KI3
Rxs = 0,208-90 = 18,72 wOw;
Xie3 = 0,063:90 = 5,67 mOm;
Roxs = 0,989:90 = 89,01 MOM;
Xoxs = 0,244°90 = 21,96 MOM.

Pacuer nmapamerpon I-I; I-2
Opaumvas A, = 0,02A,,, , OmpemenmM SKTHBHOE CONPCTHRISHNHE
poTopa, NpWBENeHHOe K craTopy mo (2.I3)

R, = 2.36:1,6 (132 + 1,02) . 106 . 38,96 mOM.
72.200,5% (I - 0,017)

OnpenmesM axTRBHOE COOpOTEBIEHNEe craropa mo (2.14)

2 .
R, = L7 . 0,38°:0,9:0,935 _ 1 56 you.
100 132
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OmpenexmM CyMMApHO® SHTEBAOS OONPOTRBNCNNG 97eXTDOXBRraTels
B Momes? K3 1o (2.I2)

Reg = 1,56 + 0,96°38,96 = 38,96 MOM.

OnpezexuM Snavesie CBOPXIIODOXONHOTO RNIYRTHEBROTO COODOTABIE-
HEX 9XGRTDONBATATONA

no_ | [380-10%)2 _ g5 962 . 267, .
XM M'I-MJ) 38,96 267,93 mn

Onpenexu SHATeRRE HOCTOAHHOR BPOMORN SATYXAHNS {1€PHONATE0-
ROR cooTaBasxmeir TOXA OTATOpA

T, = 7,93 + 5,67 _ 0,022 0.
31438, 96

OnpaxesaM SHAYGENG NOCTOSHHOR BPOMEHE SATYXAHNN AGDROXNIS0-
ROf cooraBnsmmeit TOK’ OTATOpPa

T, 226098 +5,67 __ _ 0,042 c.
2 " 314 (I,56 + 18,72)

Onpenexsm sHaveHne ceepxnepexoraok 3LC syexTpomBATaTeNs 1O
(2.16)

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

- 200,5-0,267)° = 353 B.

3. Pacuer TOKOB Tpexdasnoro K3

Onperesum TOK TPeX(PasHOr0 MeTa/IRYECKOro K3 B Toure KI
Ru: =1,7 +0,45 + 0,25 + 0,255 = 2,745 m0um;
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X,z =1,6+ 12,67 +0,2L + 0,I +1,2=15,78 uu;

(3)
Ino.n =

= 14,41 xA.

_ 400
Vs . \is.782 + 2,82

Onpenexiu 3Ha7eHNe

(3 = \/15,78% + 2,745 - 16,01 uom.

3Havenme TORa K3
1 (3) 400
nom =
Vs - 18,01
OmpezeiM 8sav6HRS K. XAN AAYANEHOTO MOMeNTa XyTOEOro KS

(tgs<0,060) IO K, = £ (Z,) upn Zyy = 16,01
Ke = 0,67.

= 14,41 RA.

OnpexsxuM smawesue X, ;X7 yoranOBMBmerccs TORA Ayromoro K3
(£,,>0,05 o) mpa Zp = 16,0 W K, = 0,58.

OnpeneyEM Haudomee BEPOATHOE SHAYEHAE TOK& TPOX$AsHOro IyTo~
BOT'O sayurasmg no (4.1).

1A HATAMBHOIO MOMGHTA XYTOBOro K3

(3) .
1342 wau = 14,41°0,67 = 9,65 A,

Jra ycraHOBEEBMEI'OCA TORA AYTOBOro K3

3
150 yer= 14,41-0,58 = 8,35 k.

OopenesuM smavense K5 mo Kyaa F(x/R) (oM.pHo.6) masm

X1z 1578
~E L I5.78 504, k., <1,6.
Rz 2,45 yo = =
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Onpenemum 3HadYeHme yIapHOro TORQ B TOoure KI

iyg=1,6° V2 -I4,4I = 32,6 xA.

4. Onpenencrre neftcTBYwmero SHaueHRS NEPAONEIECKOR COCTABAAN-
me® TOoRa K3 B 2ouRe KI OT aCRHXDOHHNX 3JeKTpONBATATE IR

’
Rﬂ: - R1z+ Rnrs

12 +R /2 =
= 2,745 + 18,72/2 + 38,96/2 = 31,58 mOM.
1
Xig = Xeg+ X5 /2 + X;o:a/z =

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

Lnong = 353 = 2,26 mA.

\/31,582 + 152,58°

OnpenesEM 3HAYGHHE YRAPHOrO TOKE& B TouKe KI 0T aCARXDOHHHX
axerTponsrrareef

-0,01 -0,0I
= \fi 2,26 ( e 0,022 + 90,042 ) = 4,51 RA.

Lyd.na

OnperesmuM nellcrsynmee 3HAZeHMe mePRONMIECROZ COCTaBAAMER
rorRa K3 B Touke KI ¢ yuerOM DONIHTKA #M QCHHXDOHHHX 3/@KTDONBRIA-
Texoft

. (3) (3)
ome = Loom™ Toonq = 14,41 + 2,26 = 16,67 RA.

OnpenesuM sHadenme yxapaoro Toxa K3 B roure KI ¢ yuerom mopm-~
OATKR OT QCAHXPOHHHX 3JEKTPORBRrarenef

= i + igga = 32,6 + 4,51 = 37,IT KA.

iz = by T 4y
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5. OnpeneseHne nefcTBYWUErO SHAYEHWS [MEeDAORMYECKOR cOCTaBAm-
me#t Tora psyxdassoro meramnnyeckoro K3 B rouxe KI

Momioe compoTmBaeHRe Memn msyxdasHoro K3

ZZL _Vf_— V15,782 + 2,745% = 18,48 MOM.

3
3xadeHne Toxka K3

(2) 400
I° - 40 _ _ 12,49 kA,
noM - \3 . 18,48

2
Onpenesam sHadvenme K, maa th < 0,05 ¢ npa Z’ﬁs)-
= 18,48 MOM KC = 0,68.
(2)
OnpepesuM 3Ha4YeHne Kc bifdd tm > 0,05 ¢ gopa Z,G =
= 18,48 MOM Kc= 0,6.

Onpenesmm HaméoONee BEPOSTHOe SHadeHHe TOK& ABYX(HasHOro myro-
BOro K3 B TouKe KI

I3 vy = 12,49°0,68 = 8,49 &A;

(2)

T3y2.yor = 1249°0,6 = 7,49 xA.

6. Ompezenenne neficTBYwmEI'0 SHAYeHHd M6DHONAYECKOR cOCTAB-

aaoneft Toxa onxodassoro K3 » rouke KI
R _ =154 + 0,555 + 0,25 + 2,IT = I56,9I mMOm;

oL

Xog = 59 + 0,63 + 0,I + 5,35 = 65,08 MOM.

Hommoe conpormsreRne nemu oxHoPasnoro K3
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zllg’ % V(2‘2.745 + 156-91)2 + (2.15,78 + 65,08)2 = 62,99 MOu.

3nagenue TOR& K3

(") 400
Lnom = -m‘ = 3,66 RA.

Ompenexmu snaveswe X, gmx ¢,, < 0,05 0 opm ZL;) -
= 62,99 MOM K. = 0,84.

Onpemesmm 3navesEe K. zxaa t“ > 0,05 ¢ nm z,g)___

= 62,99 MOM K, =0,74.

QOnpeussmM HaHOONee BEPOSTHO® SHAYGHAE TOKA ONROPASHOTO IyTo-
Boro K3 B T03Ke KI
17 ) -
dye. nav = 3,66°0,84 = 3,07 RA;

(1) .
Iﬂyz._ycr = 3,66°0,74 = 2,73 KA.

7. Qopenexesne Je#cTBYNNETO 3HAYEAHA NSPRONATIECROR COOTEB-
raogeft Toxa TpeXxHasHoro MeTALTEYECKOro K3 B roure K2

Ry =1,79 + 0,45 + 0,25 + 15,6 = 18,09 mOM;
X,g = 1,6+ 12,67 +0,2I +0,I + 4,725 = 19,305 m0m.

llonHoe comporuBresne nenn Tpexdasporo K3

™ T .
z,; = |/19,508% + 18,09% = 26,45 nom.

3uadesne TOKa K3



(3) 400
= —_ = 8,73 KA.
Tnom V3 - 26,45

Onpemesmum sHavenwe K. mnat,, < 0,05 c mpm 7z -

K3
= 26,45 MOM KC = 0,74.

(3)
OnpemesmM 3navenze K, w14 l‘,rj > 0,05 c npm st =

= 26,45 MOM KC = 0,67.

Onpenenum HanéOnee BEpOATHOE 3HAYEHHWS TOKA TpexPasHOro Lyro-
BOT'O 3aMHKAHHUA.
s HavaubHOI'0 MOMEHTa NyToBOro K3

(3)
Iﬁy?./-/aq= 8,73:0,74 = 6,46 KA.
Ui yCT@HOBUBHET'OCH TOKE NyroBoro K3

1{3) = 8,73-0,67 = 5,84 KA.
Oye. yer

8. Onpejesienne neficTBYRMEer0 3HAYeHAS OepAORMIecKOR cooTaB-
Jaomeft TOKa NBYX$PA3HOTO MeTaummyecKoro K3 B rouxe K2

NlonHoe compoTuBieHde menm xByxdasaoro K3

(2) 2
Zm = 26,45 = 30,54 mOMm.

3HaveH#e TOKa K3

(2) 400
= ——4800 _ _ 756 kA,
Tnom = Vo 30,54

(2)
Onpenenmav smauemswe K, nmmax t,, < 0,05 c npm Zka =

(4
= 30,54 MOm K. =0,75.

(4

(2) _

Ompemesmm sRevese K, gra (. > 0,05 ¢ nopn -Z” =

K3
= 30,54 MOM K, =0,67.
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OnpenesmM Haméonee BEPOSTHOE 3HAYEHAE TOKA LYyTOBOTO IByX(Has-
Horo K3 B Toure K2.

Jing HEYaIbHOI'O MOMEHRTa INyroBoro K3

(.
Ligr wa= 7,56+0,75 = 5,67 k.

I yCTAaHOBHBNEI'OCA TOKAa AYyrosoro K3
13 < 7,56-0,67 = 5,06 A
ayg'ycrl- ’ ’ = Oy Ka.

9. Ompexenenne ReMCTRYWWETO 3HAYEHNA MEPHONAYECKOR COCTAB~
Zapuet TOKa opHodasHoro K3 B rouke K2

Raz = 154 + 0,565 + 0,25 + 74,17 = 228,9 wOm;
Xpg = 59 + 0,63 + 0,1 + I8,3 = 78,03 MOm.

Tonnoe conpoTmBIEHME Hemd OxHOfasHOTo K3

It
zm).—. % \/(2-18.09 + 228,9)2 + (219,305 + '78,03)2 = 96,5 MOM.
3HaueHne TORa K3

) 400
] = ——= = 239 KA.
o.M V3 - 9,5 ’

7)
Onpepesnm snagesme K. gia  t,, < 0,05 ¢ mpn Zk(s =

= 96,5 mOM Kc = 0,87.

(1)
Onpenesum 3nadesme K, mia te; = 0,05c mpm Zm=
= 96,5 MOM K.=0,78.

Onpenesmm Hamdosee BepOATHOE 3HAUEHHE TOKA JYTOBOL'O OXHO~
basgoro K3 » Touxe K2.

JA HaYaNbHOI'O MOMEHT& ILYyToBOro K3

I(f)

dye.Hau = 2,39-0,87 = 2,08 KA.
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1A yCTEHOBMBMEIOCH TOKa Lyrosoro K3

1 2,39.0,78 = 1,86 x4
ay?. yer = ’ ’ = ’ .

I0. Onpepenense neitcTBYWLWEIO 3IHAYEHAS [MEDHOTMUECKOH cOcTaB-~
Jmouelt Toka rpexdasHoro K3 B rouxe K3

Rg=1,79 + 0,45 + 0,25 + I5,6 + 2,15 + 22 = 42,24 MOw;
X;g = 1,6 + 12,67 + 0,2 + 0,1 + 4,725 + I,2 + 1,36 = 21,86 mOm.

MonHoe conpoTABNEHRE LEOH TpexdasHoro K3

0= \[21,86% + 42,24° = 47,56 wow.

3Havdenne TOKA K3

(3) 400
I =200 . 4,85 kA,
o.M V3 - 47,56 !

5
Onpenesmm 3xadenme K, maa f,; < 0,05 ¢ mpm ZA;)=
= 47,56 MOM Kc = 0,8.

Ompenesmm suauenme K,  mra t,. > 0,05 ¢ npm Z/g)=
= 47,56 nOM K, =0,72.

Oopemesum Baméoyee BEPOATHO® 3HATEHAE TOKa TPEX{asHOro nyro-
BOT'O 3aMHKAHUA B TOKe K3.
A HadaspHOTO MOMeHT& RYI'0BOro K3

I(J)

dye. naw = 4,85:0,8 = 3,88 KA,
Jns yoTaHOBMBWMEIOCA TORA AYroporo K3

(3)

z dya ycr

= 4,85-0,72 = 3,49 KA.
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II. Onpemenenre meftcTByRmero 3Hadesus mepUOHYECKOR cOCTaB-
eft Tora HOro K3 B Touke K3

MonHoe conporzBieHue Nemd gByxfasnore K3

() _ 2 _
Z, = e 47,56 = 54,91 mOM.

3navenne Toxa K3

71?400
noM V3 . 54,91
(2)

Ompemesmm spavemme K, mna %, < 0,05 ¢ opm Zy,' =
= 54,91 MOm KC = 0,81.

= 4,2 KA.

Onpenesmm 3Ha9EHEE K, nnn tKJ > 0,05 ¢ npa Z;§J=
= 54,91 mOm K. = 0,73.

OnpenesmM HauGojee BepOATHOe 3HAYEHMe TOKA RBYX(PasHOro ryro-
BOTO K3 B TOuKe K3.

Jna HadaspHOro MOMEHTa IXyrosoro K3
(2}
Idyz.ﬂau = 4,2-0,8] = 3,4 KA.
Jns yoTaHOBMBNETOCS TOK& RYyIoBoro K3

(2)

Idyz.ycr‘: 4,2:0,73 = 3 KA.

12. Onpenerenne peficTBYONMEro SpavYeHns DepHONAYSCKROf cocTaB-
Jmoueft Toxa onzodasHoro K3 B rouke K3

Rog = 154 + 0,55 + 0,25 + 74,I7 + 2,15 + 52,6 = 283,7 MOw;
Xpg =59 + 0,63 + 0,I +18,3 + 1,2 + 12,94 = 92,17 wOm.

Tonuoe conpormBieHne uemu K3
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Zes= ‘13' V(242,24 + 283,72 | (221,86 + 92,I7)% = 10,8 MM,

3navenne Toka K3

P 400
- —
V3 - 130,8

= 1,76 KA.

Onpegemau smatemse A,  gmx ¢, < 0,050 mpm ZA{;) -
= 130,8 ¥Om X, = 0,92.

Onpenenmd 3uadense A mas  t,, > 0,050 opa Z‘{;’a
= 130,8 MOM K. = 0,8I.

Onpemesam samdonee BEpOATHOS 3HAYEHHE TORA NYTOBOTO ORHO-
Pasnoro K3 3 rouxe K3.

Jns HavaabHOrO MOMEHTA KYTOBOIO K3

I,;;),.,,,,,-:I.'rs-o.gz = I,6I KA.

lina yoranoBaBmETOCA TORA Xyroporo K3

)
Iiy:. yer

I3. Onpezesenue pefcTBymMlero szavenns gepaonryeckoft cocran—
asoueft Tora TpexdasHoro K3 B rouxe K4

R,z =1,79 +0,45 + 0,25 + 0,255 + 0,65 + 18,72 = 22,1 MOu;

=1,76-0,8I = 1,42 KA.

X, =1,6+12,67+0,2 +0,I +1I,2+0,I7 +5,67 = 21,62 mOu.

MlonHOe cOmpOTHBNEHHEe NEMH Tpexfasroro K3

2/¥ = \[a1,62 + 22,12 = 30,97 wom,
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3HaueHne TOXa KR

AL 400 = 7,47 KA.
V3 - 30,91

g ty, < 0,05 ¢ npa Z:’?:
0,75.

OnpemesmM 3HaveHne Kc
= 30,91 MOM l(C
Kc

it

Oopenesmm 3Havesue s th > 0,05 ¢ opu ZA{;L
= 30,91 MOm K. = 0,67.
OmpenesaM HarGoOsee BEPOATHO® 3HAYEHHE TORA TPEXPA3HOTO Iy-

roeoro K3 B Touke K4.
Lna HadarbHOTO MOMEHTa IyrosBoro K3

r(3)
“dye. nav

JU11 ycTAHOBHBMET'OCA TOKA EYyToBOro K3

= 7,47-0,75 = 5,6 KA.
(3) .
1502 yer= TH470,67 = 5 A.

I4. Onpemesronme mefcTBYMMETO 3HAYeHMs [epPRONAUECKROR cocTaB-
aanued Toka mByxdassoro K3 B rouke K4

TMonHoe COnpOTRBIEHAE Hemy mByxdasHOro K3

z,‘(';’ = 2. 30,9 = 35,6 MOM.
V3

3Hauenue Toxa K3

(2) 400
¥ 400 _ g 48 xA.
"M 3. 35,6

Onpenesmm snavemte K, pmn ¥, < 0,05 ¢ npa ZKI:’)=
= 35,6 MOm K. = 0,77.



OgpepemuM sHadenme K. i3 T tKJ > 0,05 ¢ mpa Z;;':
= 35.6 MOM KC - 0,69.

Ompenesum HazGONee BEPOATHOE 3HAYEHAe TORA IBYXPAZHOTO Iyro-
BOTO K3 B TouRe K4.

lIna HAYaNLHOTO MOMEHTA AYTOBOTO K3

(2)
13ye nay = 8+48°0,77 = 4,98 kA.

I1g yoTaHOBHBIETOCA TOKA AYT'OBOTO K3
2 6,48:0,69 = 4,47
55/2. yer = 9 4 =% KA.

I5. Qupenenenre meitcTBYDWErO 3nAYEHMA e pRORMIECKOft cocran—
Jsoue Toka opgofasHoro K3 B Touke K4

I?t,z = I54 + 0,555 + 0,25 + 2,II + 0,65 + 89,01 = 246,57 NOu;
X, =959 +0,63 +0,I+5,35+0,I7 + 2I,96 = 87,21 MOM.

TosnHOe conpoTEBNeHMe Hens OxHOpasHoro K3

Zf(:a)" :1'5 \/(2-22,1 + 286,572 + (2-21,62 + 87,21)% = 106 MOu.

3Hadenne Toka K3

Ifg;?M = 400 = 2,17 KA.
V3 - 106
OnpenesnM 3nadense A, mx t,; < 0,05 ¢ opa ZKJ ==
= 106 MOM k., = 0,88.

Ompesesmm snavenme K,  ana £, = 0,05 c opd Zy=
= 106 MOM K. = 0,79.
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OnpenesaM HamGOyee BepOATHOE 3HAYEHME TOKA ILYI'OBOTO OXHO-
(asHoro K3 B Touxe K4.
Q1 Ha9amBHOTO MOMEHTa nyrosoro K3
!
Tayz. way = 2,17°0,88 = 1,91 KA.

Ina ycranoeaBmerocsa TOKa xayrosoro K3

!
Iay?.gcr = 2,17°0,79 = I,71 KA.
PesyssTaTH pacueTOB MpEBeneHH B Tadx.I8.

Tadnrnona I8

PeayspTaTi pacqeToB TOKOB K3

Toura | 7(3) (3) (3) . . (3)
K3 Inolm Idya. Hav ldya. yer Zno.aa tya | yd.ma Tno.ms
KA KA KA KA KA KA RA
KI 14,41 9,65 8,35 2,261 32,6) 4,51 16,67
K2 8,73 6,46 5,84 - - - -
K3 4,85 3,88 3,49 - - - -
K4 7,47 5,6 5 - - - -
Touka | ; (2} (2] (2 (1) / I}
K3 Lya. e Ina. mM Iﬂy:. Hay Iﬂyz. yer Ino. mM Iﬁy:.mw Iiy;, yer
KA RA KA KA RA KA KA
KI 37,11 12,49 8,49 7,42 3,66 3,07 2,73
K2 - 7,56 5,67 5,06 2,39 2,08 1,86
K3 - 4,2 3,4 3,0 I,76 I,61 1,42
K4 - 6,48 4,98 4,47 2,17 I, oI I,7T
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Ipannoxenrne 3
TEKCT TTPOTPAMMH JUIA TTPOBEINEHNA PACYETOB TOKOB K3

B CETH [EPEMEHHOIO TOKA HATPAREHVMEM JI0 I xB
HA 9BM "SJEKTPOHMKA MK-85"



OTIABIEHHNE

I. O0mpe OOMOKEHMA .coevecrnnensocccncoscacssssanas
2. OmpemesieHne mAPAMETDOB BISMEHTOB CETH ..oeoesvse

3. PacueT TOKOB METAJUIMUSCROTO KODOTKOTO
35MHK&HEH 25 00 P 0B CEILCIINEPEIOERIOLEIBEILIELYTOECEVPOINSEISITSETIO

4, PacyeT TOHROB LYT'OBOI'O KODOTKOT'O BAMHKAHAZ ««voe.

Oprnoxepnpne I.CnpasounHe maHAHe 1A
pacIeToB TOKOB K3 .....cciveereeerncoancanrenss

Oprrnorxennpe 2. lpave cqyeTa TOROB K3
B cetn CH 0,4 RB pp'p&

Oparorensne 3. Texcr OpOrpaMMH RIR
[IDOBEJIGHAA DACYETOR TOKOB B CeTH mepe—
MEHHOTO TOK&a nan_gmanem KO I KB mHa 3
"dnmeRTpormKa MEK-BS" ...,

e devrvsssesesassven

O



NopnucaHo K NEUATH 23.06.93 Dopuar 60x84 1/16
Nevars ofceTHan YQx.neq.a.3,02-"1.—!3]..5.3.0 THDM II0C sxa.

Baxes M%7/ Rspar. B $3078
OMSBOACTPEHHAN CAYN0a II 0BOI'0_OMHTA DKCILIYATALNH
TiponsBon auoprowemmﬁn oﬁ?ac ny

105023, Mockma, CenexoBcxuit nep., A.Id

Yuacrox gneparmeHoit noxurpabum CII0 _OFTPAC
109432, Mockea, gogp!‘to:yxoscxan npoesR, K29, crpoeHns 6



MUHHCTEPCTRO TOIUIMBA B DHEPTETHKR
POCCHIACKCH OENEPAIIAA

OHPMA 110 HAJAIKE, COBEPIIIEHCTBOBAHMIO TEXHOIOITHAR
H PKCIVIVATAITHH DIEKTPOCTAHIMH A CETEH OPIP3C

YAK 621.316.13.064.1.001.24

H3BEUIEHUE OF H3IMEHEHHH Nt 1

"MeTonnvecK#X yKasaHHil M0 pacyeTy TOXOB KOPOTKOIO 3aMbixa-
HHA B CETH HanpaxcuueM 2o 1 kB snexTpocranumit ¥ noncraunsi c
ydeToM Binanus snexTpuieckoii myru” (M.: CITO OPI'P3C, 1993)

YTBEPXIEHC dupmoli mno sanagke, coSepINEHCTBOBRHHIO
TCXHOJMOME H OSKCURYaTsuun siextpoctanumit w cereii OPIPAC
12,1093 .,

Jononuuty Meronndeckue ykasanus TEKCTOM DpHiioXeHns 3:



Mpunoxexune 3

TexcT nporpaMms: GNs nposefeHns pacyeros Tokos K3
8 CETU NEepemMeHHOro Toxka HanpsxeHuem 1o 1 kB
Ha 9BM "AnexrpoHuka 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))

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

80 D=(SQR{{2*R(1)+R(0)T2+{2eX({1)+X(0))T2))/3T(1/2)
100 E=0,6-0,0025+D+0,114*SQRB-0,13+81(1/3)
110 F=0,55-0,002+«B+0, 1*SOQRB-0, 12+81(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+SORC-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=D1(1/3)
160 PRINT"I3M=";A/B

170 PRINT™13DN=";A/B*E

180 PRINT"3DU=";A/B*F

190 PRINT"12M=";A/C

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

210 PRINT"2DU=";A/C*H

220 PRINT"11M=":A/D

230 PRINT"I1DN=";A/D*I|

240 PRINT"HDU=";A/D*J

250 INPUT"CHANGE Y=",K

260 IF K=0 THEN 10

270 END



MHUHHKCTEPCTBO TOILMABA U DHEPTETHKH
POCCUNCKOHN ®EIEPAIIAH

AKnpoHepuoe 00mecTso
“@apMa N0 HAJANKE, COBEPUICHCTBOBAHMIO TEXHOJIOIHH
H IKCIUVIYATALHM 3AEKTpocTanumii u cereii OPTPDC”

YIAK 621.316.13.064.1.001.24

H3BELIEHME OB U3SMEHEHHUH Ne 2

“METOAUYECKUX YKA3AHMMH
10 PACYETY TOKOB KOPOTKOI'O 3AMBIKAHHMS
B CETU HATIPSI)KEHUEM [0 1 kB DJEKTPOCTAHLIUA
M NOJACTAHLIMI C YYETOM BJIUSHUSA
3JEKTPUYECKOMN AYryu»
(M.: CTIO OPI'P3C, 1993)

TlpunoxeHust 2 u 3 HIOXUTL B CHSAYIOLUEH PeIAKLIMH:

Tlpunooicenue 2

NPUMEP PACHETA TOKOB K3 B CETHU CH 0,4 xB

1. ©CXOHBIE JAHHLIE /LISt CXEMbI,
MPUBEJNEHHOW HA puc. 8

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

Tpanchopmatop T: TC3C-1000/6,0. CxeMa coemHeHmss o6Mo-
ToK Y/ Y.

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

P, = 11,2 kBr; X, = 59 MOm; R, = 154 MOMm.

IlIunonposon, LII1; HIMA-4-1600. dnuma 15 M.

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

Ry = 0,037 MOM/M; Xy, =.0,042 MOM/M.
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CunoBan cbopra

Yors

Puc. 8. Ipunnanuasbaas cxema
IEKTPHYECKHX COTHHCHHH
K npuMepy pacuera

Ilunonposoa L12; AO-0,4. mua 10 M.
Ry = 0,0255 MOM/M; X = 0,12 MOM/M;
Roup = 0,211 MOm/M; Xg, = 0,535 MOM/M.

KaGeabubie JHAHH

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

Ry = 0,989 MOm/m; X5 = 0,244 MOM/M.

KJI, ABBI'—3x35 + 1x16, mmna 20 u;

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

Ry, = 2,63 MOm/M; X; = 0,647 MOM/M.

KJI; ABBI'—3x185 + 1x70, amina 90 M;
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R, = 0,208 MOM/M; X, = 0,063 MOM/Mm;

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

ABTOMATHYECKHE BHLIKIIOYATENH

QF, — “Snexrpon”. I, = 1000 A, R = 0,25 MOM,
Xy = 0,1 MOM.

QF, — A3794C. I, = 400 A, R, = 0,65 MOmM,
Xy = 0,17 MOM.

QF, — AE2056. L, = 100 A, R, = 2,15 MOm,
X, = 1,2 MOMm.

QF, — “Bnexrpon”. I, = 400 A, R, = 0,65 MOm,
Xy = 0,17 MOM.

ACHHXpOHHbIe 3nekTpomsuraream: JI-1; 1-2.
Tun AO3-315M-6Y3; P, = 132 kB

Il

I
In =7,0; U, =380 B; L, = 238,6 A;
HOM
Mﬂ'_‘ﬁ = = 26: = 0.9 = 6/ .
M = B, = 4,0, COsp = .9, n. = 1000 o /MHH,
HOM
Ny = 93,5%:
M
‘S‘HOM = 1’7%'ﬁ"&= 116-

HOM

K cunoBoii cbopke MoaKmoOYeHLI 6 ACHHXPOHHBIX 3NE€KTPOABM-
ratrcheit -3 — J1-8 mowmHocthio 40 KBT ¢ HOMMHANLHBIM TOKOM
79,3 A ¥ nyckoBbiM TokoM 550 A, aBuraresm He NOABEPXEHbI

neperpysKamM.

OnHoBpeMEHHO MOryT paboTaTh M YYACTBOBATH B CaMoO3anycKe

BCC IBUIATCJIN.

2. PACYET ITAPAMETPOB CXEMbI 3AMEUIEHHSA,
3JEMEHTOB CXEMbI

ConpoTtuBieHHe cHCTeMbl (X,) paccuMThIBaeTCsi mo ¢opmyne

2.1
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2
)g:ﬁl—o%. 1073 = 1,6 MOM.

AKTHBHOC M HHIYKTMBHOE COINPOTHBICHMS MPAMOI NOCAEHOBa-
TermsHocTH (R, M X)) paccumrhBatorcs mo dopmynam (2.2; 2.3):

R,:‘—‘ﬁ;‘f.m‘:mmom

2 2
X = Ng - (10"' “'2) 0.4° 10 = 12,67 MOM.

1000 1000
AKTHBHOE M MHIAYKTMBHOE COIIPOTHMBJICHMS ILMHOJIPOBOAA:
Ry = 0,03 - 15 = 0,45 MOMm;
X, = 0,014 - 15 = 0,21 MOmM;
= 0,037 - 15 = 0,555 MOwm;
0,042 - 15 = 0,63 MOMm;
Ryn = 0,0255 - 10 = 0,255 MOm;

£

Xy = 0,12 - 10 = 1,2 MOM;
Ryyp = 0,211 - 10 = 2,11 MOm;
Xowz = 0,535 - 10 = 5,35 MOMm.

AKTHBHOE H HHAYKTMBHO€ COINPOTHBJICHHUA KaOenbHbIX JIMHHIA:

KI1
150

Ry, = 0,208 - > = 15,6 MOM;
X = 0,063 - L0 = 4,725 mOn;
Rot = 0,989 - 120= 74,17 mon;
Xou = 0,284 - 150 = 183 MO,
K2

Ry, = 1,1 - 20 = 22 mMOwm;
Xy = 0,068 - 20 = 1,36 MOm;
Ryyo = 2,63 - 20= 52,6 MOm;
Xoa = 0,647 . 20 = 12,94 MOm.



Rz = 0,208 - 90 = 18,72 MOwm;
X3 = 0,063 - 90 = 5,67 MOwm;
= 0,989 - 90 = 89,01 MOm;
Xos = 0,244 - 90 = 21,96 MOMm.

£
|

Pacuaer napamerpos A-1, A-2

[Mpynumaa P, = 0,02 P, ,, onpefienMM axTHBHOE CONPOTHBIE-
HME pOTOpa, TIPUBCACHHOE K cTaTopy mo (2.13)
0,36 - 1,6 (132 +0,02-132) . ¢
= - 10° = 28,28 MOMm.
k 72.238,62 (1 - 0,017)
OnpenenMM aKTUBHOE CONPOTUBICHHME craTopa mo (2.14)

1,7 0,38%-0,9-0,935
Ri=160 135 10° = 15,65 MOM.
OnpenesMM CYMMApHOE AKTHBHOE COTMPOTHBICHUE 3MeKTPOABHU-
ratenss B MmoMcHT K3 no (2.12)
R, = 15,65 + 0,96 - 28,28 = 42,8 MOm.
OnpeacanM 3HAUCHUC CBCPXTICPCXOAHOTO MHAYKTMBHOFO COMpO-
TUBICHHS acKTpoasHrateas (2.11)

3
" \/ 220-10° :
Xﬂ,’l = (7 i 238.6J -428° = l24.6 MOM.

OnpencauM 3HAUCHHC NOCTOAHHOM BPCMCHM 3ATYXQHUS TIEpHO-
JIMUCCKOIT COCTABASIOWCH TOKA CTATOPA

124.6 + 5,67 .
T, = 314.2808 ~ 0,0147 c.
OnpeacnuM 3HaUCHHC NOCTOAHHON BPCMCHM 3aTYXQHUS anepu-
OM'UCCKOM COoCTABASIOMICH TOKa cTaTOpa
124,6 + 5,67
L= 52565+ 1872 - 0012t e
OnpenenuM 3HaucHMe ceepxmniepexogHoit DIC anexTponsurare-
as no (2.16)

Ej 0 = V(22009 - 238,6-0,043 +

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

OnpenenuM Tok TpexdasHoro Merawimyeckoro K3 B touke Kl
Ry = 1,79 + 0,45 + 0,25 + 0,255 = 2,745 mMOwm;

Xy = 1,6 + 12,67 + 0,21 + 0,1 + 1,2 = 15,78 MOm;

i 400 = 14,41 XA

fro \3 . \15,78 + 2,745

OnpenenvM 3HaYeHHE

Z9= 15,782 + 2,745 = 16,01 MOM.

3Hayenue Toka K3
o - 400
oM = 3. 16,01
OmnpegenuM 3Hadenue K, 1S HayaibHOrO MOMEHTA QYroBOTO
K3 (£,<0,05 c) no K, = f(Z,) npu Z = 16,01 mOm K, = 0,67.
OnpenenuM 3HadeHue K, g ycTaHOBHBWIErocs TOKa AYroBOro
K3 (£,>0,05 c) mpu Z&' = 16,01 MOM K, = 0,58.
OnpenenuM Haubosnee BepOATHOE 3HauYeHMe TOKa TpexdasHoro

RYToBOro 3aMmbiKahus mno (4.1).
Jns HavyanbHoro MoMeHTa gyrosoro K3

Ijsvr).uaq = 14,41 - 0,67 = 9,65 KA.

Ona ycraHoBuBLUerocs TokKa ayrosoro K3

= 14,41 xA.

IS o = 1441-0,58 = 8,35 KA.

Onpenemnm snavenne Ky, no K, = f (X/R) (cm. puc. 6) ans
X 15,78 574 K. = 16,
Ry~ 2,745~ >7% K

OnpenenuM 3HavYeHHE yOapHoro toxka B Touxke Kl

iy = 1,6-V2 - 14,41 = 32,6 xA.
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4. OMIPEAEJEHME I[EI‘/'ICI'BYIOII_'IEFO 3HAYEHUS
IEPUOIUYECKON COCTABJISAIOUIEN TOKA K3 B TOUKE K]
OT ACHHXPOHHBIX DJIEKTPOJABUI ATEJIENA

R,'Z =R+ R,./2+ R/2=

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

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

by = 199 =227 KA.
V33,5052 + 80,915

OnpefenMM 3HaYCHHE YIapHOro Toka B Touke K1 oT acMHXpoH-
HBIX 3JIEKTPOABMUTATENEH

0,01 0,01
0,0147 4 ¢ 0,0121 |
ipan=V2 - 227(e +e )—3,02KA.
OmnpenenuM JEHCTBYIOLEe 3HAYCHHME IIEPHOOMYECKOM COCTaB-
nmoueii Toka K3 B Touke K1 ¢ ydyeTroM NOMMMTKH OT ACHHXPOH-
HBbIX :-)J'ICKI’pOIlBP[I‘aTeJICﬁ

IO =IO + . =14,41+2,27 = 16,68 KA.

no.MZ = ‘nom
OnpenenuM 3HaYCHUE ynapﬂoro Toxa K3 B Touxe KI c y4yerom
TOATMTKY OT ACHHXPOHHEIX 3J1eKTpOABMraTesieit
iy = 32,6 + 3,02 =35,62 xA.

5. OIIPEJEJEHUE JEMCTB YIOILEIO 3HAYEHMA
MEPHOAUYECKO COCTABJAIOINEN TOKA
JBYX®PA3ZHOI'O METAJLUIMYECKOI'O K3 B TOUYKE K/

IMonHoe conpomneune uerm aByxdasHoro K3
VASS i \/15 782 + 2,745% = 18,48 MOm.

3HayeHue ToKa K3

@) 400
I Al WS 12,49 kA.

Onpenennm 3uauenne K, ms 1£,<0,05 ¢ npu Z2 = 18,48 MOm

K, = 0,8.
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Onpenenum 3Havenme K, ans £,,>0,05 ¢ npu Z2 = 18,48 MOM

K, = 0,6.
OnpenenuM HauGoNee BepOSITHOE 3HAYCHUE TOKa ABYX(DA3HOrO

ayrooro K3 B touke Kl
19 = 12,49 . 0,68 = 8,49 kA,

AyT.Hay —

2
1D =12,49.0,6 = 7,49 KA.

6. OITPEEJIEHUE JEVICTB YIOLIETO 3HAYEHS
MMEPUOIUYECKOM COCTABJISIOIUEN
TOKA OJHO®A3HOI'O K3 B TOYKE K/
Ry; = 154 + 0,555 + 0,25 + 2,11 = 156,91 mMOwm;
Xz =59 + 0,63 + 0,1 + 5,35 = 65,08 MOM.
IMonHoe conportusneHue uenu ogHodaszHoro K3

Zo-1 \fz 2,745 + 156 - 91)2 + (2 - 15,78+ 65,08)* = 62,99 MOM.

3Haqem|e ToKa K3
400

IR, = = 62,99~ M6 KA
OnpeneymM 3Havenme K, ana £,,<0,05 ¢ npu ZY = 62,99 MOM
K, = 0,84.
OnpenenuM 3nauenne K, ana 1,>0,05 ¢ npu Z = 62,99 MOm
K, = 0,74.

OmnpenenuM Haubolee BepoATHOE 3HaYeHME TOKa OHO(pasHOro
nyroBoro K3 B touke Kl

IV = 366-0,84 = 307 KA,

Iyr.Hay

1) = . =
IO = 366-0,74 = 2,73 KA.
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7. ONIPEJIEJIEHME JNENCTB YIOLUET O 3SHAYEHHUS
MEPUOJNYECKOM COCTABJIAIOLIEN
TOKA TPEX®A3HOI'O METAJUVIMYECKOI'O K3 B TOYKE K2
Ry =179 + 0,45 + 0,25 + 0,65 + 15,6 = 18,74 MOwm;
Xy = 1,6 + 12,67 + 0,21 + 0,1 +
+ 0,17 + 4,725 = 19,475 MmOm.
IMonHoe conportusicHue uenu TpexdasHoro K3

PARE V18,742 + 19,475 = 27 MOMm.

3HaveHue Toka K3
J VgioTQﬁ = 8,56 KA.

Onpepenum 3navenue K. ana £,<0,05 ¢ npu Z& = 27 MOwMm

K. = 0,74
Onpenenum 3Hayenme K, mna 4,>0,05 ¢ npu Z& = 27 mMOwm
K. = 0,67.

Omnpenenum HauboNiee BepOATHOE 3HAaYeHHME TOKa TpeXcasHoro
JIYTOBOTO 3aMBIKaHHS.
Jns HavyanbHoro MomeHTa nxyrosoro K3

IS) e = 8,56-0,74 = 6,33 xA.

Jns ycraHoBuBllerocs Toka ayrosoro K3

3) — _
lnyr.ycf - 8’56 -0,67 = 5,74 KA.

8. OIMPEJAEJEHME JENCTB YIOLLETO 3HAYEHUSA
IEPUOJNYECKOM COCTABJSIIOLLEN
TOKA JABYX®A3HOI'O METANIMYECKOTO K3 B TOYKE K2

INonHoe conpotuBnenue wenmu msyxdassoro K3
@_ 2 7.
Z; F 27 = 31,18 MOm.
3nayeHue Toka K3

@ - __400 ‘
mox = 331,15 - 4 XA
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OnpenemiM 3HaveHue K, ana £,<0,05 ¢ npu Zg) = 31,18 MOmMm

K. = 0,75.
Onpenemum 3navenme K, ma £,>0,05 ¢ npu Z2 = 31,18 MOm
K, = 0,67.

OmnpenenuM Haubonee BepoATHOe 3HAYeHHME TOKa AYrOBOro
IByxda3HOro 3aMeIKaHMA B Touke K2.
Jnsd Ha4anbHOro MOMEHTa JYTOBOrO 3aMbIKAHMSA

Ilfyzl!.uaq = 7,41-0,75 = 5,56 xA.
i ycTaHOBMBINETOCS TOKA NYTOBOTO 3aMBIKAHHSA

2) = =
1D, = 7,41 - 0,67 = 4,9 XA.

9. OTIIPEJEJEHUE JEVICTB YIOIE'O 3HAYEHMS
NEPHUOJAUYIECKOM COCTABJIAIOIUEN
TOKA OJHO®A3HOI'O K3 B TOUKE K2
Ry, = 154+ 0,555+ 0,25 + 0,65 + 74,17 = 229,625 MOwm;
Xz = 59+0,63+0,1+0,17 + 18,3 = 78,2 MOM.
INonHoe conpoTuBieHMe Nermu oxHogasHoro K3

Z0)= % N(2- 18,74 + 229,625) + (2 - 19,475+ 78,2) = 97,22 MOM.

3HaueHue Toka K3

a ___400 _
A 5975 2,38 XA.
Ompenemmm 3Hadenmne K, ma £,.,<0,05 ¢ npu ZS) = 97,22 MOM
K, = 0,87.
OnpenesmM 3xaverme K, wia £,>0,05 ¢ npu Z = 97,22 MOm
K, = 0,78.

Omnpenenum HauGonee BEpPOATHOE 3HAYEHUE TOKAa HAYroBOTO

omHohazHOro 3aMbIKaHMA B Touke K2.
Jna HavambHOro MoMeHTa ayroporo K3

I8 e = 238-0,87 = 2,07 xA.
[ns ycraHoBMBILerocs Toka ayroporo K3

(1) = .=
10 = 238078 = 1,86 xA.
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10. ONPEJAEJEHME JEMCTBYIOIUEINO 3SHAYEHUSA
EPUOUYECKO COCTABJISAIOILIEN
TOKA TPEX®A3HOI'O K3 B TOUKE K3

Rz = 1,79+ 0,45+ 0,25+ 0,65 + 15,6 + 2,15 + 22 = 42,89 MOm;
Xy = 1,6 + 12,67 + 0,21 + 0,1 + 0,17 +
+4,725 + 1,2 + 1,36 = 22,035 MOMm.
IlomHoe comporusieHue Liemn TpexdasHoro K3

Z0- 12,89 + 22,0357 = 48,22 MOm.

3HayeHue Toka K3
@ ___400
how=F 187
Onpenenum sHauenme K, mia 1£,<0,05 ¢ npu Z = 48,22 MOm
K. = 0,8.
OnpenemuM snauenne K, wis £,>0,05 ¢ npu ZO = 48,22 MOm
K, = 0,72.
OrnpenenuM Haubonee BEepOATHOE 3HadeHME ToKa TpexdasHoro
JYTOBOro 3aMbiKaHus B Touke K3.
Jnsa HayanbHoro MoMeHTa gyrosoro K3

19 . =479.-08 = 3,83 KA.

AYT.Hay
Insa ycraHoBuBluerocs Toka gyroporo K3

(3) = =
ID = 479-0,72 = 345 xA.

= 4,79 KA.

11. ONIPEAEJEHUE AEACTBYIOIHEIO 3HAYEHUSA
NEPUOIUYECKOM COCTABJISIIOLUEN
TOKA JBYX®A3ZHOI'O K3 B TOYKE K3

IMonHoe conpotiBaeHMe Lenu AByxgasHoro K3
Z0= % 48,22 = 55,68 MO,

3HaueHne Toka K3
400
12, = 3556 PIS KA
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Onpenenum 3Havenne K, ana £,<0,05 ¢ npy Z2' = 55,68 MOm
K. = 081

Onpepenum snavenne K, ang £,>0,05 ¢ npu Zg’ = 55,68 MOm
K. = 0,73.

OnpenenuM Haubosiee BepOATHOE 3HAUYEHHME TOKA ABYX(A3HOTO
K3 B Touke K3.

Jns HavwaibHoro MomeHta ayrosoro K3

I2) s = 4,15-0,81 = 3,36 xA.
Inst ycraHoBuBLUerocs Toka ayroporo K3

2) = =
12 = 415-0,73 = 3,03 kA,

12. ONMPEAEJEHHE ,[lEﬁgF BYIOLHEIO 3HAYEHNS
NEPHOJUYECKOU COCTABIAIOLHEN
TOKA OXHO®A3HOI'O K3 B TOUKE K3

Ry = 154 + 0,555 + 0,25 + 0,65 + 74.17 +
+ 2,15 + 52,6 = 284,375 mMOm;
Xoe =59 + 063 + 01 + 0,17 + 183 +
+ 1,2 + 12,94 = 92,34 wOwm.
loaxoc conpotusacHuc uenu K3

z:;‘:i}\/(z - 42,89 + 284,375)* + (2 - 22.035+ 92,34 = 131.5 MO

3HaticHue toka K3
400

Y
hho = V3 -131.5 1.76 KA.
Onpeaenum 3Havenue K, anst £,,<0,05 ¢ npn ZP' = 131,35 MOw
K. = 0,92.
Onpeneanm 3nauchme K, ans £,>0,05 ¢ npn Z' = 131,5 MOM
K, = 0.81.

OnpcacanM Hauboscc BCPOATHOE 3HAYCHHUE TOKA AYTOBOro
onHogasHoro K3 B Touke K3.
JAns HayaibHOro MoMcHTa myrosoro K3

IO =176-0,92 = 1,61 KA.

Ryr.Hay



13

Jins ycraHoBMBluerocs Toka myrosoro K3
Ilgr).ycr = 1,76-0,81 = 1,42 xA.

13. ONPEJEJEHME JEACTBYIOLIEI'O 3HAYEHMSA

MEPUOUIECKOM COCTABJIAIOIIEN
TOKA TPEX®A3HOI'O K3 B TOYKE K4

Rz = 1,79 + 0,45 + 0,25 + 0,255 +

+ 0,65 + 18,72 = 22,1 MOM;
Xz = 1,6 + 12,67 + 0,21 + 0,1 +
+ 1,2 + 0,17 + 5,67 = 21,62 MOMm.
IMonHoe conporusieHue uenM TpexdasHoro K3

4?: V21,622 + 22,12 = 30,91 MOM

3HaveHne Toka K3
400
Low=F- 30,91 = 147 KA.

Onpenemmm 3Havenne K, s £,,<0,05 ¢ npu Z2) = 30,91 mMOMm

K. = 0,75.
Onpenemm 3Havenme K. ans £,,>0,05 ¢ npn Z2) = 30,91 MOMm
K, = 0,67.

OnpenesyM Haubonee BepoATHOEe 3HAYEHME TOKAa TpexdasHOro

myroporo K3 B Touke K4.
JIna HayanbHoro MomeHra ayrosoro K3

Ils'r).na-u = 7,47-0,75 = 5,6 kA.
HAna ycraHoBusierocs Toka ayrosoro K3
Izsllycr = 7,47-0,67 = 5 KA.

14. OIIPEJAEJEHUE AEMCTBYIOILEIO 3HAYEHHS
MNEPHOMUYECKON COCTABJISAIOLUEN
TOKA IBYX®A3HOI'O K3 B TOYKE K4

IMonHoe conporuBieHue uenu asyxdasHoro K3
y_ 2 -
Z0= & 3091 = 35,6 MOm.
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3HaueHne Toka K3

) - 400 _
hiow = J. 356 = 648 kA

Omnpenenum 3Havenue K, s 1,,<0,05 ¢ npu Z,g’ = 35,6 MOM
K, = 0,77.

Onpenenum 3HaueHue K, ana £.>0,05 ¢ npu Zg’ = 35,6 MOM
K, = 0,69.

Onpenenum Hambonee BepoOSATHOC 3HAYEHME TOKa ABYXdasHOro
myrosoro K3 B Touke K4.

Jina HayanpHoro MoMeHTa ayrosoro K3

I 0 = 6,48-0,77 = 4,98 KA.

JyT.Hay
JAns yctaHoBuBLUETOCA ToKa Ayrosoro K3
I3) e = 6,48-0,69 = 4,47 xA.

15. ONPEJAENEHUE JENCTBYIOIErO SHAYEHMS
MNEPUOJUYECKOM COCTABJISIOWEN
TOKA OJHO®A3HOIO K3 B TOUKE K4
Rz = 154 + 0,555 + 0,25 + 2,11 +
+ 0,65 + 89,01 = 246,57 MOwm;
Xog =59 + 0,63 + 0,1 +535 +
+ 0,17 + 21,96 = 87,21 MOm.
IMonHoe conpotuBiaeHue uenu oaHocasHoro K3

Z0= 3 N@ 22,1 + 246,577 + 221,62+ 87.21) = 106 MOw.

3HayeHue Toka K3
400
LY = 7106 = 217 kA

Onpenenum sHauenne K, ans £,,<0,05 ¢ npn Z\
K. = 0,88.

Onpenenum 3xaycnue K, ana £,>0,05 ¢ npu Z = 106 mMOm
K, = 0,79.

OnpecaciauM Haubosce BepoOATHOE 3HAYCHHE TOKA AYrOBOro
omgHopaszHoro K3 B Touke K4.

1l

106 MOMm
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Hdna HavampHOro MoMeHTa myroporo K3
IV =217-0,88 = 1,91 xA.

JyT.Hay
JIna ycraHoBMBilUerocs Toka ayroporo K3

IV =1217-079 = 1,71 KA.

ayr.yer
PesyabTaTthl pacyeToB npusefeHb B Tabnm. 18.
Tabauya 18
Pe3yasraThi pacueror Tokos K3
Touka Il:g.)u IA(yJ!?.Hall In():"l?.ycr ]no.an iyn iyn.au In(:.)uz
K3 KA KA KA KA KA KA KA
Kl 14,41 9,65 8,35 | 2,27 32,6 3,02 | 16,68
K2 8,56 6,33 5,74 —_ — — —
K3 4,79 3,83 3,45 — - — _
K4 7,47 5,6 5 — — — —
Touxa i)’)!z II::?N In()?l)xnau l;)?r)‘.ycr In(::.)u Ill(yll?.ml‘l In(;lz.ycr
K3 KA KA XA KA XA XA KA
K1 35,62 | 12,49 | 8,49 7,42 3,66 3,07 2,73
K2 — 7,41 5,56 4,96 2,38 2,07 1,86
K3 — 4,15 | 3,36 3,03 1,76 1,61 1,42
K4 — 6,48 | 4,98 4,47 2,17 1,91 1,71
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Ilpunooicenue 3

TEKCT IIPOIr'PAMMBI 1A NIPOBEJAEHUA PACYETOB

TOKOB K3 B CETH NTEPEMEHHOI'O TOKA

HAIIPSIKEHUEM X0 1 kB HA 3BM “DJIEKTPOHMKA MK-85”

10
20

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

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

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

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

INPUT"U=",U

A=U*1000

B=SQR(3*(X(1)T2+R(1)12))
C=2*SQR(X(1)T2+R(1)12)
D=(SQR((2*R(1)+R(0)T2+(2*X(1)+X(0))12))/31(1/2)

100 E=0,6-0,0025*D+0,114*SQRB-0,13*B™(1/3)
110 F=0,55-0,002*B+0,1*SQRB-0,12*B1(1/3)
120 G=0,6-0,0025*C+0,114*SQRC-0,13*C*1(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—0,13*D*(1/3)
150 J=0,55-0,002*D+0,1*SQRD-0,12*D1(1/3)
160 PRINT'I3M="A/B

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

180 PRINT'I3DU="A/B*F

190 PRINT'I2M="A/C

200 PRINT'I2DN="A/C*G

210 PRINT'I2DU="A/C*H

220 PRINT'IIM=",A/D

230 PRINT'TIDN="A/D*

240 PRINT'I1DU="A/D*J

250 INPUT'"CHANGE Y="K

260 IF K=0 THEN 10

270 END

3ak. Ne 95009(02) Tup. 1000 3x3. P. CMO OPFP3C
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