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Short circudt in electrical, mstallations.
Calculation methods of  thermal and elecirodynamic
effects of short cirewit currents

OETT 340500

Jara nnegesas 01.01.94

Hacrosuml CTaHESPT PACHPOCTPAMAETCN M3 TPeXdaIMbie AMEKTPOYCTE:
HOBKH MPOMBILMEHHON WCTOTHL W ompenenseT oOy1o MeTOMNKY PaceTa H
MPOBEPKH MPOBOIHHKOB H IMEKTPHUSCKHX alMapatol HA IMEKTPOIHHAME-
SECKYH0 H TEPMHTECK VIO CTORKOCT: MPH KOPOTKHX 3aMbIKAHMAY

Bee DYHKTH OCHOBHOTO TEKCT3 CTAMOAPTA ARAMCTCR OGE3ATENBHBIME,
i MPHNOKEHEA — Pk OMEHTY eMBEIMA,

1. OEIHE NOMTOEERHA

1.1. Bufiop paceessrx yemosui K3

L.LL. Tlpn mpoBepke APOBOIHAKOE M MEKTPHRECKMX AMMAPATOR MEKT-
POYCTAHOBOK HE NISKTPOARHAMEHECK Y M TEPMEIECKYR cToRkocTs mpu K3
MPEABAPHTENEHD DOMKHS Obith smbpawst pacwerwme yonopwa K3, r e pac
WTHEA CXEME WIEKTPOYCTAMOBKH, pacueTHul BHN K3 B anextpoyeranopke,
paceeTHIA T0UKa K3, a maxxe pacverhan mpomonxurensmocTs K3 8 anexipo.
YCTRHOBKE (DOCNETHMOm WCIOILIYIT NPH OPOBEPKE HA TepMENecKY CTOM-
KOCTE MPOBOIHMKOR B HE HEBOIropasmMocTs kalened ).

Hapamme o i © HagarenscTeo ¢Tammapron, 1993

Hacomumil cTanaapt ue Moset fuims GONROCTIO RN SACTHNNG BOCHPORIBNISH,
TRpANNDONAN N PECOPOCTpAte e paypewennn Moccrannapra Pocowm
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C.2 TOCT P 50254-92

1.1.2. PacweTHas cxesa ek TPOVCTZHOBKH Aomeua Ouite sbifipana wa
OCHOBE AHATHIS BOIMOMHBIX IMEK TPHUSCKHY OXeM ITON INCK TPOYCTAHORKH
MPH APOIGIAMTENBHEY peXHMax ce padorn. K nocneHAM CSmyeT OTHOCHTE
TAKWE PEMOHTHBIE B (0CNEABAPHAHNIE pexumMbl paboTsl.

1.1.3. PacveTaniv BraoM K3 cRemyeT MPHHAMATH:

— (pH MPORCPKE WMEKTPHYSCKHX MMAPATOR M MECTKHX MPOB0IHAKOSE
Ha FIeK TPOIHHAMHNEC K ¥10 cTofiKocTs — Tpexdainoe K3;

~ Np# GPOBEPKE 1IEK TPHYSCKMX ATIMEPATOR ¥ NPOBOJIHHKOB Ha TCPMM-
YeCKYK CTORKOCTE — Tpex- Wil ogmedainoe K3, a ua redepatopHoM Hampa-
HEHHH JNSKTPOCTAHIMA — Tpex- wnM osyxdammoe K3, B mapucuMoctd o1
TOFD, XaKot Wi HHX NPHBOONT K DomslbieMy TEpMHEYECKOMY BOIISACTEAK

NpH NpoBcpke THOKHX HPOBOOHWKOE M0 YCNOBWK HX TEOMYC THMOTO
chnmwkenna po ppema K3 — rpex- une gyxdainoe K3, B SaBHCHMOCTH 07
TOTD, KAKoE K1 WX TPHBORT K SonblueMy CORHeHHN NPOROTHHKDE,

1.1.4. B wavectse pacternod TourH K3 cnegyer NpHAMMATE TIKyH
TOUKY Ha pacuctHoit cxesie, npu K3 B KoTopoRl NpOBOIHHKSHIH 31CKTDH-
YeCKHit AAMEPAT NOJBCpracicd  HaMBOmbUeMy SNEKTPOINHAMWHECKDMY
HITH TEPMEYECKOMY BOBOSHCTBHID.

Mpremeeanne Homounas v Foro TpeloBsHEE RONYCTHMLL SHHIL UpH

yuRTE BOPONTHOUTHRIN XapaeTepecTHk K3 n povikeel Oeth ofockouans cooTeerct-
BT BE oM CTBCHHEIME HOPMATHRHO-TEXH HeC MR TokyMenmami (HTID .

1.1.5. Pacuetwysr nponomsurensiocts K3 nNpe npoBepee mponodHH-
KDE M HEKTPHYBCKHN AMASPATOE HE TEPMHMECK YR CTOHKOCTE Cnedyer
ONPCACARTE NYTEM CIOMEHMA BPEMCHE OCHCTHHA OCHOBHOH pPoncAnoR Xa-
MHTHI, B 30HY KOTOPOR BXOOAT NpoBepacMbie NpoBOMHMKH W CKTPH-
YECKHE ANTIAPATEI, H MOAHOTD BPEMEHH OTHIIHSEHHA COOTRCTCTRYHWETD
BRKIWUATERR, 3 npH npoBepke kalened HA HEBOIMOPREMOCTE — TYTOM
CNOMEHHA RPEMERM JIEHCTRHA pelcpBMOA PeNefHOA 3EMHTH H NOIROTO Bpa-
MeHH oTICTIoue N Bnusaiuero k Mecty K3 amxnotmarensa.

[TpH HANHYAH YCTPORCTE ABTOMATHMECKOTD MOBTOPHOTO BRONNCHAR
(AIIB} uelH cnemyeT YMMTHIBATE CYMMAPHOE TCPMH4ECKOE IEHCTEHC TO-
wa K3.

1.1.6. [pu pacueThol npogomentenshocid K3 po 1 ¢ nonycTaMo npo-
NECC HATDEBA NPOBOTMHMKOE nod meficToHen Toxa K3 cuurarts amwabarmsec-
XMM, 3 OpH pacueTnoid npopommuTensioctd K3 Gonee | o w npw HebwicTpo-
aeitcreywmex ATB cnenyer YT BaTE TEAIOOTIAYY B OKPY ROV CPELY.

2. MEKTPOJIHHAMHMEC KOE JIERCTEBHE TOKA K3

2.1. PACHET WK TPO IHMA MHGEC KHX CHN BIAMM OReficC THHE NpoloHHKOB
2.1.1. InexTpooMHAMEECKHE CHIIL BIAHMOERHCTEHA OBYX Napanncab-
HMX NPOBOIHHKOR KoHeSHOro cevewna (F) B HbHTOHAX CHEIYET ofpeac-
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nATE no opMyne
T
F=1 I'} i I3 _|:| Elt,, fl}

rae 2. 1077 - nocrosusmii napamerp, H/AY;
4 — PACCTONHHE MEXIY DCRAMH NPOBOAHMKOR, M,
i, {3 = MIHOBEHHLIE IHAYEHHA TOKE NPOROTHHKOR, A,
I — [IHHE NPOBOIHHKOR, M,
Ky ~ wodphunserT $opmbl,

g npopOOHHKCE OpAMOYTONBHOTO CeYeHMd KoddpHimHenT dopmn
CNefyeT COPElensTh MO KPHBLIM, NPHBETSNHpM Ha YepTt. |

Nnn KPYIMLIX NPOBOJHHKOE CIUIOWHOM CeYSHHA, DPOBOIHHKOR Kb
IEBOID CEYCHHA, 4 TAKAE NPOBOAHHKOE (WHH) KOpPHTHOIM CEYEHHA ¢ BRICD-
To# ceueHHA 0.1 M u Gonee cneayer npHEATE Ay, = 10

1.1.2. HawBomeimee aHAYeHHE W19K TROAHHAMHYECKON CHITE HMEET MOCTO
npH yxapmo™M Toxe K3,

2.1.3, MaxcumMansHYI0 CHITY {I—'[ﬂﬂj B HMOTOHAEX (JKBHBANEHTHY K
PABHOMEPRY PACTIPEEENEHHOR MO [UTHHE TPOAETa HArpyIxkW)., OeACTAYID-
Myw B Tpexdraanoil cHoTeME NPOBONMMKOR M3 PARCUETHYE daEa3ly NpH Tpex-
daamomM K3, cnenyet onpegensts no GopMyne

Pt
PO = 220 ) R K e, (2)

roe f(i:,'q — yoapHsf vor Tpexdaanora K3, Al

Kpacn — KOMpPUIASHT, JBHCALLAH 01 BIAMMEOND PACTITOWEHHA TPORO L
HHEKOB
g — pacCTOAHME MOXOY OCHMM MPOBOAMMKOR, M,
! — Dpuea nponeta, M.
InaveHMA KoMNpQHIMERTS !’Ep“" INA HEKOTOPRX THNOB WHHHMX KOH-

wnTt. 2 . L
cTpyxumil (uept. 2) yiasawe B 1abn Tainwua

Fmavemn wosddsuneita Kppen

Amoyemian KodphitHenTa K pgen
TUIA WASP Y 30K
Fac|er
Pacmonomesme umy wan Gz | pegyae !I:rﬂﬁlm- PRCTMCA- | O R
TH ¥ HLEH (H] ] RAWILE Te]=14

1. B opnod nnacsocTa B 1,080 1,00 i f
{wepr. 1a)

2. Mo sepunriam pEEHo- A 1} 044 0,25 0,75
CTOPHHEDD TRey oL bi] 1,00 050 1,00 i
Hiwa (wept. 26) i I, m,d 0,15 075

3. Mo mepurdmar TPH M- A 0,87 0.87 0,29 a7
yroapgro pasanbes- i 0,95 043 o83 0,07
PEHHOGTD TPEY MOABHAKE i 0,495 083 14 43
(wepT. 28}
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C.6 MOCT P 5025492

MNpn meyxdamonm K3
2-107 {3
F = ——— 1) Ko K paen, (3)

roe fﬁ;ﬂ — yhapHbIf Tok OByxdgassoro K3, A

2.2. Bufiop paceeTHofl MexaRMmecKofl CXeMM UINHHLIX KOHCTPYKUMA
H rHKHX TOKORPOBOOOE

2.2.1. Metommecy pacysta WIEKTPOAMHAMMMECKOH CTORKOCTH LIMHHRIX
KOHCTPYKUME M MMOKHX TOKOAPOBOOOR creyel selHpaTe H3 OCHDBE pad-
ueTHOM MexaMmueckol cxemil, yuMTbBaomeR WX ocobedsoCTH.

2.2. 1. Cnegver pasiii¥aTh:

— CTATMHCCKHE CHCTEMEBL, OONAAMOUIHE BHICOKOH MECTKOCTRE, ¥ KO-
TOPBIX WMKE K H30nATopsE NpH K3 oCTANICA HETO B K HEL MM,

~ MHAIMWRCCKHE CHCTEMBI C MECTKHMH ONOPAME, ¥ KOTOpBIX HIOIA-
Topst MpH K3 MOryT c4MTaThe T HEMOABHHL MH, 3 RIHES] KomefoTeH

— NHHAMASECKHE CHCTEMBI C VTIPYTO DNOJATIIHEEIME OMOPAMH, B KOTO-
prix opH K3 koneGnores UWMHE B 0OOPS |

— MHHAMHYSCKHS CHCTEMB ¢ THEKHME NPOBOTAMH.

733, PacusTHbie MEXAHMYECKHE CXeMBl LUMHHBIX KOWCTPYKIME i3
JHMHBIX THOOB, 067 IAK0MMY BHCOKOR #eCTKOCTLI, NpeNcTanners B Tabn. 2.

TaGnwWua 2
Pacwernan CxXeMi WINHRLK KOHCTPYRKUMA

Hio- B e S e srTRL
saEp PacuerHas oX #na Ton Hamkm » =
CEE Sl % i "y
po 1
1 Fz Ommoponeras | 8 1 | 304
A u BssonarTo-
pri-OROpET .
b 'Y
= r B —
2 4 OmonpOncTHAR g | L5 392
5] E. A-panteememise
miekl, & — wan
!‘ﬂ ba RETOP-OTIOPE
—_— - — — = i
3 4 A w B-muingsine- 12 1 4,73
% - E-" Hice 1HHERD HA
EECTHHAN GNopax
bA A5
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{Tpodorseenne rabn, 2
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Pacderruie cxembl wmewT BHI PEBHOMPONETHOR BRMKH, ReRMER HIN k-
PENTCHHOH Ha MECTHHX ONOPEX H NOOBEPrROMCACA BOIICACTEMI paEHO-
MEDHD PACTIpENeNeHHOA HATPY3KH.

PasnuearwT cnemyvioume THOB IMHHLIx KOHCTPYKIMA M COOTBETCTBY K-
WIHX PACNETHBIX MEXIHHISCKHX CXEM:

= HHHHLIC KOHCTPYK UMK C pazpeiHbiMH WWHHAME, UTHHA KOTOPSIX pas-
HA [UIHEE OIHOTO MPONETA; PACYETHOH CXEMODH ONIA MMX ERAReTCH Gamka o
HIAPHHpHLIM OMHPIHKEM Ha 0GeHx onopax nponeta (tabn. 2, cxema 1)

— [HHHHE KOHCTPYKIFH ¢ Paspe3nbiMe UIMMaM W, IIHHA KOTOPRIX pas-
H3 ITUIHHE. [IBYX MPOMETOB, © MECTHHM KDETCHHEM Ma CpenHed OIOPEe, pac-
NeTHOM CXeMol A WHX ABnfercs Samwa C WECTKHM DIHPAHHEM  {3a118M-
nem;fu} Ha OOMOH M UISPHWpHbIM Ma mpyrofi onope mpomera (tabn, 7, exe-
MA o),

= MHOPOTIPOTETHAN HMHHAR KOMCIPYKUMA ¢ HEPAIPEIHMMH LLIHHIMH,
pacyeTHOR CXemMo# INA CPEOHHX MPOTIETOR HBINAETCH DANKE © MECTKHM
OMAPAHKHEN (JamemMTeRHeM) Ha obemy crnopax mponera {raGm. 2, cxema 3);

== UIHHHEI® KOMCTPYEUMH C PRIPEIHEIME  LLMHAME, [UEHHA KOTOPRIY
PaBHa [RYM, TpeM B Dosee nponeram, Ge3 MECTKOro KPEneHHA ka MpoME-
HYTOHLX OnOpax;, PAcYeTHOH CXEMOH N HHX ABMAKTCA COOTHETC TBEHMO
cxemnl 4 w5 (rabn. 1),

2.2.4. Pacwerhof cXemofi WHANOR KONCTPYKIMH © YOPYTO OLEme-
BbiMH ODOPAMH CAEOYET CHMTATE CHEMY, B KOTOPOE MAaCCE [IHHE PaCITpETe-
feHa N0 MUIHEE MPONeTs, 3 ONOpLI NPESCTABRNENK] TEIAMH ¢ 9K BMBANEHTHON
;a.::m:‘-i M W IPYXHHIME C RECTROCTER [
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1.2.5. JlgA rubKHx TOKOMPOBOMOB B K3WECTBE PACUECTHOH CXEMEI MpH-
MENAIT CNEMY © KECTICHM CTEPRHEM, DCb KOTOPOIo OWepdeHs ro uenhol
NAMHA, THPRAHIM HIOARTOPOS BROOAT B MERAHIICCKYI CREMY B BHIE
HECTKHY CTEPHHEHE, IWSPHHPHD CoSIMHCHKMX ¢ NPOBODAMA H OTOpaME.
Pazsephl CTEpaHeR PacdeTHOR CXeMbl DNPEACTAKT HI CTATHUECKOTO patHe-
ra Hit JEACTREHC CAIL TAKECTH.

2.3 JlonycTHMblE MEXAHMNECKHE HANPAMEHMA D METepHANE MpOBOE
HHICOE M MEXAHHNEC KME MATPYIKH Ha onopsl mpA K3 _

2.3.1. JonycikMmoe HAOpsmeHHs B MITCPHANE WECTKHX UIHH {ogen)
A MECKAAAKX CUEOyeT NpMHNMaTe pasHeiM 0% O BPEMEHHDND COMPOTHE-
EHHA PATPRIBY MATCPHAND [IHH Op

Ogon = 0,780, (4)

IpmycTiMble HINPEACHHA B MATEPHATE WHH CAELYET NPHHHMATE HHEE
MPEEnos TOKYHECTH 37010 MATepHANA.

BpeMedHLIe COMPOTHBNEHHA PRIpLIBY H AOTYCKACMEE RATPRACHHA B
pia TEPHATAN IOHH npeselshs B Talm. 3.

B ofyeze CBAPHEIX HIMH WX BpeMeRHO? COTIPOTHRIIEHAE PARPHIRY CHIKA-
oTcA. IHIUEHHA BPEMCHHEBLIX COMPOTMRNSHWA paipulBy B oBRACTH CRAPHLIX
COeIHHEHR W GIpeTeEnfiT FKCNePHMERTLUIRHO ; [TPH OTCYTCTRHA aa:ﬂmp_m.mar
T HBIX MAHEBIY 3TH JHAUSHHA H YHEVEHHA QONYCTTAMBIN HAMPRACHHN Cle-
[¥eT NPHAHMATE, HCROTIBIYA LAHHLIE Tabn. 3.

TaGrnuya 3
(cHoRMBEE XAPAKTEPROTHEN MATEpRATOR DIHA
EHHOE - Jiomy o a0 EEp- Moy
?tmlpm:;r:qm woima, MITa VAR OG-
™
NTERH Mapea — L,
|Ill_m:nmhlﬂlIT ; piatepwe | B ofnnc- | saTepnns | ® ofiarec 10" Ma
PR U CREpHO- na ™™ CBRAPHD:
P ol - ro cfebEtL-
HEEHH HERHR
— — r—
R T
Al A 1148 11§ BRI
L s ALD 5069 S99 4] 43 4148 7
1. Anoeaioes | AILT 127 124 Elj!!_Ir ;: ;
#hROT caman ATRITI ;?ﬂi t;{; 'l'l?- i !
BT R F
?’9‘1 3T 353 i1 247 113 7
mm. 245253 - 171,5-178 - 10
* E‘%’# 245294 - 171,5 206 - 10
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1.3.2. Honycramysr HAFPYIKY HE MAQMATOPR (HIOAAMMOHHYH OLOpY |
(Fpon) cncayeT npHHAMAaTE pagHOR 60T OT MHHMMANBHOR pacpyuIEER
HATPY3IKH Fpgyp. TPHAOHCHROH K BEPIIHAE HIOASTOPa (OnOpal} NpH dicd-
O W1 pasphips

233, B 3anHCHMOCTH 0T BIAMMMOI0 PACTIONOMEHHA WIMH ¥ HIMIATOPOS
nocmeIHHE OOABSPrEMTCA BOILCHCTBMID ICK TPOOAHHEMHYCCKEX CcHn, pabo-
Tad Ha H3'HD WTH pacTRXEHHe (OKITAC] WK OOHOBPEMEeHHD Ha Warwd w pac-
ramerHe [cwatre). JonmycrAmele HATpY3IKH HAa WIQIRTOPH OpH HoTHOE
(Foonpar) B pacTAWeHHH (Fhangp) B HPOTOHAX B ITHX CHYNARX edyer
MPHEHAMATL COOTEETCTREHRD PaBHBMHA

Fopnur = ﬂrﬁﬁ.m:p:.n:r'; (6)
Fapnp = 05 Fogp p ’
Tt Fpagp mar § Fpgap.p — 3A03B3EMBIE  JABOAOM-HITOTOBHTENEM MHHHMINL-
HEIE pﬂ:p}'mamume [-ﬂ]'P}"']}L’H CONTRCTCTREHEN [T
HITHEE H pACTRXEHHH (CRITHN]} FIonATORa, H.

234, [ooycTHMysr Harpyiky Ha COIpeHHBIe WI0NATOPRL  (OMORST)
CeMyeT NPHHHEMATE pabHod S0% oF CYMMIpHOTO PaspyLIERMIErD VOHITHA
H3ONATOpOE {onop)

Faom =05 Fouenx, (7
& FFHFE — CYMMApHOL patpyllamuied yOHAME COaPCHHEBIX HIONATOpPOR
(omop). H.

2.3.5. llomycmamyo Harpysky npH H3rxbe onoproro maonATopa” (Fpo, )

B HhHTOHIX CREOTYET ﬂII'pE',’_'I_E.".IHTI:- B CORTRETCTEHH C lﬂll.'lFIM'j.'.l'H:lI-!
Fron =N F g — -~ (8)
rge N — Ko PEIMCHT DOUYCTHMOH HArpys3xH, papunid 06 wm 0.5 (om.
m. 2.3.2, — 2.3.4);
ARH — PACCTORHAA OT OMACHOTD CESEHMA HIOMATOPE COOTRETCTREHHD o €10
BOPLUHHEL M HENTPE THNECTH MONEPEYHOrO CEYEHHM MIMHL (M.
HepT. 3), M.

OmacHoe CoMEHHE ONOPHOLTEPRHERMN HMUIATOPOR ¢ BHYTDEIHEM
KPETMEHHEM ApMATyphl (MepT. 3a) cnedyer MpHEHMaTs ¥ onopHoro donak-
3, OMOPHO-CTEPWHEERX HIONATOPOE  BHENIHAM KPENJIEHMEM ApMATYPE
(4epr. 30.8) ~ ¥V KpOMKH HEGKHero $nass, 3 onopHo-ITHPEBLIX KIONETO-
pos (uepT. 3r) -~ Ha TPAHMIE KOHTAKTA WTHMPE C GaphopopeiM TE10mM
HIQIATOPAE.

Jonyverdsdyne W n0amiuysn HarpyIky MHOTONEDYCHMY  HIOIALHOMML X
onop (wepr. 3B,T) cHeOyer npMHHEMAETh paBHOR OONVCTHMOR HArpy3ke

HANMEHES TPOYHOTC APYCa, OMPEReneHE0H o GopMyne (B).
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23.6. Tlpe pacnomowenim a3z no BeplUMHaM TPEYTONbHHKE (HepT.
26, B, I) HIONETOPEl OONOBPEMEHHO HCTBTHEANT Kak DACTRrHBSMIIMHME
{cammzapaume), Taxk W wirnbammwe youwowa. Jonyomesyw  sarsbamury o
HaTPYIKY (Foon.por) B HMOTOHAX ClenyeT onpenensate no dopayne (3],
NPHHHMEE Fpp, pAsHOR paipyILawieR HATPYIKe NPH HIrMDe W3I0NATOPE;
AOTYCTHMYH PACTATHBAWWYI0 HArpyaxy (Fpano) oiemyer onpenenate
no qopmyne (3), npusmsaas Flog. PaRHOR paspylUamusi HArpyixe npH
A THH EHHH.

2.3.7. DonycrHmMos HANPAAEHME B MATEPHANE NPOBOTHHKDE (Onon)
B MHMECANACK ATAN CreAVET npHHHMaTh DABHER M

ﬂmn = Jlirﬂllrp F

T Opy — TPeNsn NPONROCTH NpH pacTaxeryn, H;
N — woaddHOHEHT [OTYCTHMOR Harpy3ke, paeHweE 35-50% ot
npeaena EpoIHOSTH.
238, JonveTHMY® HAMPYIKY HA DOMBECHBE H3ONETOPLI CIETYET TP HIN-
mMaTh panuod 307 oT paspyiLawiled HATPYIKH, 1. €.

Faon = 0,3 Fomp- (9}

239, PaccroAnnA moway nporosiMxantd dad (Ag_ g), 8 TAKWE MEK-
dy MPOBOOHMKIMH H 333eMNEHHLIME vacTAMA (44 ) WHHHBIX KOHCTPYK-
oA HampRxended 35 kKB #H phime ¥ OpoBOODE QGUMNOBKH DaCIEeIeNH 1eTk-
HMX VCTPOHCTE, BOAUYIIHMX nHHKR W TOKONPpOROODE K MOMENTY OTKIIKAE-
Hpa K3 ponment octamatecs Bonsiie OoMyCcTHMBMY HIOMRUHOHMMY paccros-
HH#, ONPEAETACMBIN PR PabowMx HallPAKeHHAR

Apgp P Ag— 2on (10]
.41.#_,_;";'!.1;.. 3. Hcl .

rae Agp_gopon B Ag_spon — MHHEMATLHO JONYCTHMEE PACCTORHWA
M0 YCIOBHAM ppoBoA COOTRETCTEEHHD MEk Iy NPORO IHEK IMH $23 B npopo I
HHKAMH H 33 30MICHHEIME Y2C TAMH MPH paboves HANPAMEHH.

2.4, OupenencAHe MEXSHMNCCHMX HAAPMXEAHA B MATCpHANE OpoBOL-
RHKOB H HAIPYI0OK HE HX onoper mps K3

241 Pac9eT WHHHL X KOMCTPYKIOHHA, obnanamumux
BHCOKOR MELTKOCTEN

24,1.1. Mpn pacieTe mMHMHOR KOHCTPYHOMH, obnagamued BRICOKOH
ASCTKOCTEID, WHHY B nmBoM MPONeTe MEeEny HIONRTOPAME, KPOME Kpai-
HHX, CACOYET pACCMATPHBATE Kaw cTepoeds (fanky ¢ IMEpHKpHO OOEpTh-
MH woHmaMs, Tafn. ). Hanuume omeetnieHWA QONYCKAETCH HE YHHTHIBATH.

2.4.1,2. MaKCHMENEHOE HANPAXEHWE B MATEPHAME LIHHB (O ) B 030
Kanax H HAFPYy3Ky H3 HI0JAATOP WMHHOH KOHCTPYKUME BRICOKOH MECTKOCTH
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3 _ -
npH Tpexdaiaom K3 {Fﬁ,]',} B HEHTOHAEX CHEMyeT ONPeAcTAT M0 GOpMyTTaM

L3
i =- Mawr == —-—F"MI II_—. “.]:I
L L E W AW
H
N _ )
FO =8 Fk, (12)
T FE,J'I _ MIKCHMATLMAR CHIE, BOIHHEKEWNAA B MHOCOMpOAeTHOR Damke

apu Tpexdazmom K3, H, w onpeognaenian mo dopMyme (2);
[ — [UNAHE NPONCTA WIHH, b, \
W — MOMEHT CONPOTHBNEHMA NONCPCMHOTD CENCHAA UIMHLL, M7,
dropM YNk [TIH €70 pacieTa ApWBcacHyl B Taln. 4;

Auf — wombHIHERTE, 3BBHCNIUHE OT YCHOBMA ONAPAHHA (2akpen-
neHdHA) TIHE, 3 TREOKE YHCNA BpONeToE KOHCTPYKIMH ¢ HEpAd-
PeIHbIMMH LHAAME {Taln. 2).

MMpu mryxdazmom K3

(2)
Fl:l'l:r:l' i
= ———— 3
'Iﬂ"-ﬂ‘-'l - AW {L :r
H
FD =g rp@ (14)

g Fﬂ: — MEKCHMATBHAA CHNE, BOTHMKIWMEAA B MHOrOnponeTHoi famke
npw mayxbasos K3, H, # onpenenaeman no dopsyne {3).
Mps pacieTe HANPAMEHHE B OOMacTH CRAPHLIX COEIHHERHN, HAX0aAnMx-
CA H3 pACCTOAHMN 2 OT ONOPHOTC ceveid, B dopsynet (11) w (J3) coenyer
NoACTERAATH JHAReHKA 1A (2 ), Barmcnesiale B COOTRETCTEHA ¢ Tafn, 10,
2413, JnexTpomMMaMMUECKWe HAIPYIKH H2 OTAENLHBIE TPOBOTIMH-
%H CoCTABHMIX WHH (wpt. 4) ofycnosneshl BIaWMOTCHCTRHEM NPOBOL-
HMKOB OpYTHX $83 A OTATEHRIX WIEMEHTOR IPOBOHEK ONHOR Jradsl.
MaxcHMATEHOE MAMPMEKCHRE B MATEpHANEC COCTABHBIX IIHH MpH K3 oomyc-
KACTCA ONMPCASIATE Mo $opMyne

7 e =ﬂ¢m;+amml {15}

(1 Oppay — MIAKCHMITLHOS HAMPRACHME B MATEPHITE muHe, obycnos-
NEHHOE BIAMMOOERCTEHEM NpOBCOMHKOE ApyrHx das, [la,
KOTOpPOE CASIyeT ONPEfenAT: B JABHCHMOCTH OT BWIA K3

mo gopaeyne (11) wm (13}
Oyqimgxy — MEKCHMAMLHOS HANPAMEHHE B MaTEDHITE TUHHRL, oBycHos-
MEHHOE BIAHMO ASRCTRHEM OTASTMVEBIX JMEMERTOR MPOBOIHH-
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TabBronuna 4

DoprayARL A GITPEIRTEHEA MOMEETS HREpUEHE S W
MOMERTE CONPOTERICHRA W NOMEpeYRbx coveRnil 1HE

FacweTrl e Ghoped Fa L
Ceqepmta amiw
It W, '
¥
e bh* b’
Fais I x Jyp=— Hr.l"=_"l_.
. —— Iz 4
H
JLJ-"
I‘l.‘
-1 X k] £
o S Jo b .
! ¥ ] ¥ &
i
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Pt~ x aht bl
E _ _
LR b = M=
b e
L
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| LS Ty=—3 Wy =—3
fal s
%
jllll"
:'__.f".-'" i
] ] x
= H | A—=
Iy S S 0K H — W
aH
o i 13

* EcA mposiTanse npueapesd g olewM monoCoH NEKETa, MOMeST HItepLHE H Mo-
MENT COMPOTHEACHAE TPHHAMIDT DB EhIMH .
HE S hb {dag + &'}
.I‘}.=—‘ Ga, +F°) u Wy = 3Ta, + 5] .
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ITpodonscenus refiy. 4

1 . g
WIFE[BH —‘?'{h AI }II
R4 Wy = -t (B — h) + b+
E@ o (8
1 i 4
o ==t Ja =g IBH = ° - B
-] E:;D;'L‘t I”__'Iﬁ[‘!’ H-hy +h, a” +
77X + 5B —a"));
- B - o % g mng crenmapTmx mmy-
mpulltxnpu_t:.r:-.l
| ¥
’ B
L]
z| = - k) - b");
H=-H H-h
,:j.'.f Jy=—— bWy =——p
L2
AL T T T L L L o seeS n  — T—
CeweHne npoxkaTHEx mpodiinedt NpaGanseuntie dopsyn:
CTRHAAPTHRIX paSMEpOS Fmﬁunm npodHns WA
‘pelpo . i +2)°
51

tmemnepoolpasHbl (Kopw
HR) mpodrRs Ha Cpebpe”
{h +8)°

W
=%

E:_:llu:l.'nﬂmdnpu.:-

| -
OpREHTHPOBOWIAE CUSHIKE  M0-
MEMTE COMPOTADNIENMRE OTHOGDH-
TelsHo eETpansAoR DoH:
e CORDUDERTG CHMMETRHYHAOM
OEYEHAEA
' h

EAE BORGIo CHMMETPHOIO D CB=
WEHHE

Wy =”r='|35-'i”*?
*M]d:

_-&h 5 ib—k)
Iay =gyt + )
TRE § — OACWNENE CeveHAE:
f, b — BRICOTE W UEZMDHHE CEwe-
wHg copTReTCTREONG; | - pepn-
METPE, 4 ~ ToMMEHE CTEMMH
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Ka omwoR daoet, [la, kotopoe cnenyer onpemensats no daop-
e

10T, Ky i s
O ey = = (_3.1 i (16}

1285 W 45 "

rae lyy; - [NHHA NPONETE 3MEMEHTA HHLL MeRTy NPOKNAIKEMH, M;
dyy = PACCTORHHE MOKIY OCAMH DONEPEHBIN CEUSHHEA JEMEHTOR
COCTAEMEIY M (yepT. 4), M,
W,n — MOMEHT COMPOTHRISHHA nnnepemuru CEUEHHA SNMEMOHTE IUIH-
Hut, st
fpn — YIApHME TOK TpeXdaivoro wnw aeyxdainoro K3, A,
B — YHCIO COCTABHRIX MPOBOAHMKOR (adsbl,

142. Pac9eT WHHHMX KOHCTPYKHEHT © XCCTKHMH
CNMOPaAMHE

2.4, 2.1, Ky KOHCTPYKUHE, H3oNATOpE Kotopofl ofimanawt amco-
KOH MeCTKOCTRE), B PACYETEX HE OHHAMMHECKYH CToMKocT: npH K3 cnemyer
NpeOcTaBMATE KIK CTOPHEHDh © JAieMTeHEMME KOHIAMHE, HMCHILHA JTHLUE
OCHOBHYH HacToTy cobeThesEnix KomeGammi.

24,11 Maxcamaneioe HAMPAMEHHE B MATEPHATE WHH (Opg, ) B DAEC-
KaNnAx H HATPY3KY Ha H3ONATOPR (F,,) B HMOTOMAX MPH PAcHONOMEHHH
WHH B OOHOR MNOCKOCTH H BAMCOKOR MECTHOCTH HIONATOPOR WIMHHOH KO-
CTPYK UMM CREAYCT ONpPEACHATE M0 OPMYyNaM

op#H Tpexpaznom K3
F A3,
am=—ﬁ.— 7 (17)
H
npH m}rxq;ﬂmu K3
F 3
= rr g
Dy g n (1
H
FR =BFSka, (20)

ToE 1 — KOMpPOHMUMENT IMHAMMYECKOH HArpyIKH, 3BMCEIINA OT pacuer-
HOH OcHOBHOR wacToTel coliireémmuX wonclammi ummm: f,. 3xa-
WHHA KO3 PHIHERT: B MBHCHMOCTH OT oTnoHemss [ /f. (f. =
= 50 Tu) cnemyer onpemenAts Mo padicaM, TPHBCICHHLIM Ha
WEPT. 3.
JHIYEHHA pacUeTROE wacToTe cofommemmnix womebamsi () 8 repuax
CAemyeT ONPedenaTs B COOTRETCTENN G 2.4.2.4, °
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JansUnsan cTh ANHAMETEC KON KOMPHHINEETS A H3oANTOpos
A wAH O7 YacTore coflcTeer . woselan i me s

e I il
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L

gz gms g gz g5 + 2 SEN
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2.4.23. MakcHMATBHYW HATPYIKY Ha MOPOXONMbIE H30MATOpM (Fg,)
B HRIOTORAX CEOyeT ONpeNenaTs no gopmyne

W1 10
Fus =B Inp iy )" Ky Kpaca 7, (an

e lp, — PACCTONMME OT TOPEA MPOXOANOTO H3oMATOPa 4o Onusamuero
OMOPHOTD HIONATOPA hadhl, M.
2.4.2.4, PacueTHYw 9acToTy cobcrnendp X wonebammn wwrs () 8 rep-
Hax CHAEOYeT onpenensrs no GopmMyne

fi= —a—y/ =L (22)

ael ¥ T m "

rme £ — MOOYNE YTIPYTOCTH MATCpHANA WiMELL, [1a;
J — MOMEHT HHEDUMH NONEPEYHOTD COUSHMA LIHMHB, M
M — MBCCH LIMMK HA eHEMIY MIHHEL, KM,
Fy — NAPAMETP OCHORHOH YaCcTOTH COBCTReRHBIX Konefanmi WaHR .
JHEWeHMA ITOT0 NAPAMETPE JABMCAHT OT THNE WHHHOH KOHCTPYKIHH M
npencTasneds: B rafin, 2.
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24,15, MakcHMANBHO® HAMPAMEHHWE R MATCPHaNe COCTREMBIX LHH
(Opgy} B NICKINAX WHHHOE KOHCIPYEIMH ¢ WECTKHME OMOPaMK O00yC-
THMO OfpedenATE no dopmyne (15). IIpH 970M MAKCHMATRHOE HANpAMC-
HHE B MATEpHANE LWHH, OOYCNOEMCHHOE BIAMMOTERCTEMEM NPOROITHAKDR
OpyrEx dhad ':ﬂd:mn:] B WECKATHY, CHeAyeT ONpeOendTh B JaBHCHMOCTH
ot BE0a K3 no dopryne (17) wns (19), & MaKOAMANRHOS HAHpAKEHHE
B MaTepMane WHHL, oDVCIOBNEHHOE BIRIHMOOSHCTRHEM OTIETBHBX X1e-
MERTOBR TIPOBOMHWKE OOHOA $adkl (0, mey) B NACKATAX, — 00 JOpMyTE

10T K
(), @

e e Wan "
TOE Thn KOMppHIAEHT AHAAMANCCKOR HAMpYIkH, JABHCTILHA OT pac-
PETHOH OCHOBHOH @CTOTH COGCTBOHHMN woneSalMit JNMeMEH
TOB COCTARHOR WIHHE (f) 35), KOTOPHRE cneayer OAPEIEIaTs
N0 PACYETHBIM rpadHiam, NPHBSMEAHLIM Ha 42pT. 5.
Pacueriyie oCHOBHYH WicTOTY CcoOOCTBEHHEIN KomefaHMA IneMEHTOR
COCTABHOW WHHLL ([} 45 ) B MEpHaX CHEOVET ONPENenATs 00 gopmM e

4,73 i) )
fisn=——m— V==, (24)

Irn"m T an
roe [,, — ANHHA [MPOUeTa WIEMENTA LUMHBI MeNUIy OPOKTANKEMH, M,
J — MOMERT HHEPDHMK NOOEPEYHOTO CEYeHHA WIEMEHTA WIMH, M° ;

Myy = MBCCH INEMEHTE HA SHHHIY JTNHHB, KT /M,
[/ PACCTOAHHE MEKOY OCHMH  [OTEpedHbIX CEREHMA EMEHTOR
COCTARHBIX IIHH (MepT. 4), M.

2.4.2.6. MaxcHMANEHOE HANDAMOHH? B MATEPHANE WHH {(Opg.) B DaC-
KAaftgx H MAKCHMAABHY K HArpyIxy Ha ONOPHLIE W MPOXOIHBIE H3OIATORG
(Fys) B HEWTOHEX, PR PRCHOIOKENHH UTHH NO BCPLIMMAM TPEYTOTbHHKA
{(wepr. 26,B,r), cnENYET ONPENEAMTE ¢ YUETOM MX MpOCTPAHCTBCHHLIN KO-
nebaHui, ACRONEIVA OPMYTILL )

Pz = -T:;I nEo; (ﬁ]
Fi = Fil ke (26)
F& =F5 ke, (27)

rme W — sensimii M3 EBYX MOMENTOR COMPOTHRTCHHA DEMepedMoro
CedeMMA  HIHHEL  (MOMEHTZ COOpOTMRAcHMA W, UpH parnbe
B MAOCKOCTH U H MOMEHTE CONpOTHENEHHA W, npm warube
UTHHE B ocKocTH 7 ( wepT. 2}, ™
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£
o fio dhoprayman (2) w (3)

— MNIEKTPOZHHIMENECKHE CHOH, MIPEOCNECMBIE COOTBETCTREH-

ROMPOHIHEHTH, IHAYESHRA KOTOpHX A Hawbonee pacnpo-

CTPAHEHHMX THIOB IMHHHBIX KOHCTPYKUMA (%epr. 26,8,7)

npHBensHs & Tabn. 5.

TaGmwua 5

Inavenun woMPPRIMEETOR {, B [ WHENENX KOWCTRYRIHE
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1. Mo BepluREas Opsac: B 0,95
FIOREHGTD pabole Dbt
TPEFruMbHHE

1. o BeploMBaNM pasHoCTo- G L0 1.0 139

POHHETO TREY ToMLHH KA r b0 1,0

0,95 1,16

243, Pacaer
npoBoOAa

243 1. PacveTHoe MAKCHMANTBHOS HANPAKEHWE B MaTepHATE UIHE TOA-
BECHOTD CAMONECYUIErD TOKOMPOBONE (Oppmemae) B MACKANAX CNEXYET ON-
PENEMATE ¢ yueToM cOBCTBENHOID BEch, Becd WIDMANHOHHEX PIACOPOK M
NkId, 8 TREKEE IE!':“ETHH.I' Hamp& HITPI._. T- 8. &

MoOOABECHOID CAMOHRECYIMETO TO KO-

Cpacumax = Tmgx ¥ Ons

THE Ty — MAKCEMATBHOE HANPAMEHAE B MITEPHRIE [UHH BCOTEOCTEHE
EK TPOIMAIMHYECKOTD OeHCTEHA ToKa K3;
Op — HIOPANEHHE B MATEPHATE WHH 0T cOBCTREHHOTQ Becd, Beca
MIOMTAUHOMESIX PACTIOPOK W JIBNA, @ TaK#e OediCTRHE HAnopa
BETpA.
Harpyzky Ha HIOMATOP NOOBECHOTO CAMOHECYILEND TOKONPOBONA Ce-
AyeT onpefenats no gopmyne (12)
244, PacyeT WMHHMWYX KOHCTPYKLHH C YOPYIO-
NOMATHNHBEMHE OOOPaIMM
2441 MakcHMamrHOC HROPAAKCHHE B MATEpHATE 1IMH W MaKCcHMAIs-
Hy™ HAFPY3KY H3 HIOAATOPS LLMHMBIX KORCTPYKURR ¢ YOPYTONONaTIHEBIMA
OHOPaMK COEAYET CUPEEAATH COOTRETCTREHRO No Poprynam (17) u (18),
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a dacroty cobcrmemmeix wonebawnf — no dopmyne (221}, yuwrmgas npw
ITOM, 9T0 mpamr[.'; OCHORHOR MacToTe ry munasetch dymcumed Geapazmep-
Hax Benwd Cop " (EF m Mfmil, tpe O, — mecreocts onop, 2 M — npa-
BeJIEHHRA MACCa. JHAUEMMR WECTKOCTH ONOP ONPeRSAANT 0 JKCHEpHMEH-
TANbHBIM [IaHHLIM, 3 TIPHEETSHHOA Macchl — cormacHe 1.4.4.20 Kpumwme nna
OCOPENENEHMA F; WHH C WeCcTKHM SakpPerielneM Ha onopax NpHBEOCHM Hi
wepT. 6, 3 ANA WHA ¢ WapHHPHBM JaKpennesdeM — wa sepr. 7. llna nmu
C NCPEMYHUMHMHECE WECTKHME H IEPHHPHLIME 33KPETUISHMAME HI OROpPLX
IHA9eHME NApaMETPa £y DONYCTHMO TPHOTHIHTENRHD OUEHHBATE KAk Cped-
Hee MENY e'0 IHANC HHAEMH, HIHDeHERIME N0 KPHBLM 9pT. 6 # .

EH:I'-l'E'HHE F'| ng WHH C ¥MeCTEHM HHPE[‘D]EHH:H Ha :}l‘ﬂ:lpﬂ “PH
Cond? JEJ 2 5000 m fnA WHH ¢ WAPHHPHEIM JLKPEIIEHNEM HE ONOPAX NpH
Con!® [ B 2 3000 npuwenerst & 1abin, 2.

24472 Mpwsenennyw mMueccy onopst (M) B xunorpamMmax onpeenamT
N0 TpHOMExeHR0H QopMye

M=M,, (o y? (28)

rme M., — Macca omopal, Kr;
Hy onHy w — PACCTOAHEA OT OCHOBSHMA ONOPHI COOTRETCTREHHD A0 IEHTPA
MaCChl OHOPM (HIONATOPA) H UEHTPAE MACC  DONEPEYNOTD
ceseHHA mwraHsl (SepT. B), M
Ecnw wactoTa coficTeennnx koneGaimil onopel, JAKpeTcHROR Ha ynpy-
roM OCHOBIHHH HIBECTHA, TO NpHBEREMHVE mMaccy (M) B kHNorpammax
CAEAVET ONPEeREneTE mo hopMyITe

&
' 2nfon’
rae Cop — WECTKOCTE ONOPHl, [PAKTHUECKH paBHAA MECTKOCTH HIONA-
Topa Oy, Him;

fon — wacTora cofcTeennmix womefanMR omopel, [y, pamHas wacroTe
konefiaHui HaonaTopa fy,, o,

245 Mpopepka TOKONPOBONOR Ha 3MeKTPpOAMW
HaMHEYECK YW CTORKOCTh HpH HANHYHH YCTpo#CTH
BETOMATHYSCKOFD mOBTY DPHOTO RBEITHNYEHHA

2.4.5.1. Mpu wanewan GeicrpopefcTeyioumx ANB toxonporos anexT-
poycTasopok RanpRacimes 35 kB v esiue cnegyer nposepate B 3neK TPO-
HHHAMHIECK Y CTORKOCTE MPH NOBTOPHOM BET0ACHAH Ha K3,

MeToaMka npoBEpKM TpPMBENERA B mpHnowemds 4. Taxod rpoBep-
k# He Tpeliyerca. ecni npononawTeneRocTs BecrokoBoR naywt, {fg o) B8 ce-
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K YK, COCTARIRET

I3
r'E:r:;:"' f &

rne fi — neppan (ocmosMas) wactora cobcrRemEnix wonebawwd oUDINOB-
kHn, I'u;
§ — [MEKpEMEHT ZATYXAHHA TOKONpOROAA OPH FOPHIOHTATRHBEX Kone-
GanMAX (MM,
246 Pacyer rufiknx
NpoEOLHHKDE

K pacueTty npamegensoll Metchl nopes

2.4.6.1. Ilpw pacwere rHmux
MPOBOAHHKOE CTICOYET ONPENenaTs
MAKCHMANLHLIE TEKEHHE B [Opo-
BOOHHKAX W OTKNOHEHHE NpoBOa-
HMKCE pH ¥ nocae K3,
Pacwer rafiHx Oopomomscos
CHEAYeT BECTH, HCXODA H3 3axo-
Ha COoXpaweHMA JHeprus. llpeans-
PHTENLHLIE OHCHKH TEKEHHR B
NMPOBOAHAKAX H CMEWEeHHE npo-
BOAHHKOB [OOYCKAETCH [ETaTh
fea yweTa BOHAHHA THRNAHD H30-
NATOPOE.
Pacver mufkux npoBoguMKon
CAEAYET BECTH C MOMOIIBK ANTo-
PHTMOB W HNporpasMas Ha 3IBM.
v [IpenmapHTeMsHile OLEHKH TRME-
HHA B MPOBOOHHKAX H CMEes i
PO B0 IHHKCE JONYCKAETCH NENaTe
Yepr. & Ha OCHOBE 3AK0OHE COXPAHEHHN
IHEPI MM DE3 YHETE PacLLenIenms
OPOBOIHEKOE 00 METOMMKIM,
NpEACTARNMEHHLIM B IPHIOKeHHN 1.
1.5. MpoRepKa NHEEMIX KOHCTPYKIHA, rHbKHX DPOROIHMKOE H WIEKT-
PHYEC MY ANNAPATOS HA AMEKTPOIHHEMEGEC KYI0 cToflocTs npa K3
2.5.1. [lpr npoBepre LMMHHMX KOHC TPYKIHA HI K TPOIHHIMHYEC KY H
CTORKOCTE PACUCTHRIMM BENMYAHAME ABAANTCR MAKCHMANBHOE HAMPRAeHNE
B MATEPHANE OTHH (04 ) ® MACKANAX M MAKCHMAIBHAN HATPYICE WE HI0NR-
TOPEl (F gy ) B HERTOHAX.
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IINR mpoBepKE IMEK TPOTHHAMMYECKOH CTOAKOCTH TTHHERIY KOHCTPY K-
IHE CIEAYET HCODMBIORATE CASTVIounE HEPaBCHCTRA:

[ f—
Fonax % Fn (30)

THE Oppp ~ LONYCTHMOS MEXAHHYECKOS HENDAMCHHE B MATEPHATE WHH,
Iz, xoTOpoe CAeqyer onpefenit B COOTBETCTERE ¢ 1, 2.3;
Frpn — DOTYCTHMAS MEXAHWIECKES HArpYIxKa Hi WIOMATOPS, KOTOPYI0
CNCOYET ONpPeENATh B COOTBETCTBHE ¢ YKAZAHWAMY 0. 2. 3.
2.5.2, Mpe npomepre raliKdy MPOBOAMKKOR HA 37eK TPOIHHIMEYECKY 10
CTORKOCTE PRCNCTHEIMHE BEJIHUMHAMM ARJAMIOTCE MIAKCHMATRHOE TAXEHHS
Fiax ¢ 8 OTERCHEHAE Npoponos npi K3 5,..
A OpoBEPKH IMEKTPOIMHAMMIECKOR CTOMKOCTH THOKHX [poRoTHH-
KOB CASAYeT HCOOAbIOBATE CALMYIUNEE P BEHOTE

F R
ol (31}

Smugx = Fjan -

e Fopp — DONYCTHMOE TEKCHAE OPOROAOR, KOTOPOE CTHENyeT Onpeme-
NAT: B COOTEETCTAMKA C YKAIAHWAMM 1, 2.3,
Spon — OOMYCTHMOE OTKNOHEHHE NPOBOADE, KOTOpOE CHEOYET OIpe-
AEMATE B COOTRETCTEHE ¢ yKA3aMUAMH 1. 2.3,
253 DnexTponMHAMHUECKAA CTORKOCTE WMCKTPHYSCKHX aNNapaTcR
B 3IBHCHMOCTH OT THMA H KOHCTPYKIHM MEPAKTEPHIVETCH HAX NPedembHb-
MH CKBOTHRMH TOKIMHE ing oo ¥ {pp cpn W HOMMHATBHLIME TOKAME M€K T-
POIFHAMIRCKOH CTORKOCTH iy, W Jo., WIH KPaTHOCTRH TOKE MIEK IDO-
IRHAMETECKOR € TORKOCTH fg/ (V2 e} = K g
MEKTPOIHHEMNRECKAA CTORKOCTD INEKTPHSECKOrD anmapata ofbecme.
HOHa, ECITH BMTOUTHAK TCH VCIOBMA -

faw = T
Tmew = iyp
i - @2)
mpeescm = Ty v
Inpas = Im '

roe fpp ~— HANAMBMOE IHANCHME MEPUOTMNECKOH cocTaRasmmeR Towka K3

B ¥ICKTPHNECKOM anmapate ;
iyg — yoapesta Tox K3
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3. TEPFMHMECKOE JEACTRHE TOKA KOFOTKOND IAMMEAHWA

3.1, Ompepeneuse neTerpana Dxoyns npa K3

3.1.1. Creneds TepMHYSCKOTD BOITeRCTEHA Toxa K3 Ha mpoBolHMxH M
MEKTPHYECKRS BONMEPATH. ONPCOENASTCA  IHAMEHHeM HWTérpanma [Dwoyna
{Brep) B aMnEepax B KBATPATE Ha CEKYHAY

Forkn 2
Bop = | iupdt, {33)
L1
Fe iyy — ToK K3 B npoRIBONsHbIE MOMERT BPEMEHH I, A;
fomen -~ pacueérsan npononmaTensocTe K3 B oamextpoycramomke (oM,

m 1.1.5), c.
HooyomaMo CTENCHE TEPMHEMECKOTe BOROERCTEHA toxa K3 onpepenams
TAK#E TEPMHYECKHE FKBHRANCHTHEM ToKoM K3

i”P_ ) (34)

Torwcn
H PACYETHOR MPONomEHTEnbHocTER K3,

3.1.2. HeofixonHmmiz [18 NPOBCPKH NPOBOAHHKOR M HIEK TPHIECKHX
ANMipaTos Ha TepMirteckym crofkocts mpw K3 maverpan [woyna B,
ADAYCKALTCA ONPELENnAT: NPHOAMKENHD KAk CYyMMY HHTETPANOB OF NEpHO-
AHWECKON H alepHoduscKol cocTapnsoumy Toxg K3, 1. 2,

Brep = Brgpn * Bropa- (35)

3.1.3. MeTogHxa aHAMHTHYECKHX PAaci9eTOR AATErpang JDKOYNA H TEpMH-
UBCKH IKBHBanéHTHOrD ToKa K3 3aBnceT 0T pactetHo# CXEMEI JNex TpOYCTa-
HOBEH, MONOHKEHNA IE‘FE"I.‘-IE ToukH K3 H e YOAMEHHOCTH OT FEHERTopOn,
CHHXPORMBIX  KOMICHCATOPOR W 3nex TpoasETarened. [TpH 3ToM BoIMOMKHR
CIMCTYIONUME CFYNAK:

3) ACXOMHAA PACYETHAA CXEMA WEK TPOYCTAHORKH HMEET MPOMIBOThHR
RHI, B0 JNA BCEX TeNepATOPOR M CHIXpoMIBIX kommeucamponr K3 apnper
CH VRANeHHLMM, T, €. OTHOIEHHE AeRCTRYHUEND THAGBCHMN nepMoBYecKon
CoCTawiAieR Toka AbHOro FelepaTopd Wi CHIDpOHHOMD KoMIHHCATOpPa
B HAMANbHbMA MmoMeHT K3 x ero moMEEamBHOMY TOKY smeHes Apyx. B smomM
CAyYIE BOE HOTOUHMEH SNEKTPHYECKON JHEPIME OyTeM npeolpaioBasHs
CXEMBl JaMENtERNA A0 Bt T 3aMereHnl oI JKBHBATEHTHLM HETOY-
oM, 3C KoToporo NpRHEMANT HEHIMEHMOR 10 AMONHTYAE, 3 HAAYK THE-
HO CONPOTHRIICHHE PABHEIM Pl yIbTHPY DILEMY IKBHBANEHTHOMY CONPO THE-
MeHnnr NeMENTaR pII:'lI'E‘l'I-I'I:I-ﬂ CXEMEL,

fi} HCXOMHAR PECYSTHAR CXCMA COOCPMHT OONH HTH HOCKOMBKO OJIHO-
THITHAIY H OJHAEKO0BO YIANSHHW X 0T paceeTHoR TowcH K3 resepatopon {onn.
KPOHHEN KOMIEHCA TOpoR) , TprieM pacieTEne K3 manaerce Gnuascin: neq-
CTRYHROEE IHENCHHE NCPHOANYCCKON COCTARNAMALER Toka Feméparopa (M-

XPOHHOTO KOMICHCATOPE)] NPEELUIAET &r0 HOMHHANLEEIR Tox B 2 H Gonee
il

'r'l'tp.:ll: =
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B) WCXDOHAN PAcNETHAS CXEMa COUEPKHT MPOMIBOABHOEC VHCAO HOTOY-
HHEOB IHOPTHH, 1A Kotoprx pacdeTane K3 ARTSCTCA YOATEHARIM, & Tak e
FEHEPATOp (CHMXpOMMBIH KOMIEHCATOP), KOTOPHIR CREEN C Toukod K3
o panHaneHoR cxemeé ® sto K3 e mero sannmevcA Gnmakmm. Tpe srosm
BCE YTANEHHBIE HCTOVMHKH 3HEPTHH M CRAIMBaloue Mx ¢ rouxod K3 ame-
MEHTH! PACYETHON CXeMB Cneaver OfBeHMHT: B OTIEABHYI BETBE M 3KEH-
pamedTHyw JIIC B 3706 BETRH CUMTATE HEMIMEHHDH N0 AMIUTATY IE;

I} WCXOTHAA PacyeTHAA CXema COOEPWHT PAIMYHLIE HCTOMHHEM JHEp-
THH, ONA KOoTopeix pacsethoe K3 srnAeTcR ymancHHeIM, W IpyNmy nex 1-
POABHrATENEH, NpHYeM paciersan rowxa K3 HaxomuTcR HI NHHEAK, K KoTo-
phiM DOIKTHYEHE nexTpossdratend. [lpe otom ma cxeme samernesmn
BCE YOATEHHBE HCTOUHMKH JHEPIHE W CBAIMBANIIHE HX ¢ Touxod K3 ane-
MCHTH PACHETHOR CxeMel cneayeT ofBenHHETE B OTOEARHYH BETHR R K-
BHBaneHTHyi0 3IIC B 3T0f BeTEH CUHTZTE HEHIMEHHOH MO A MILTH TY e

314, llpn onpepenenwm wHTerpana JDkoynA H TepMHVYECKH JKBHBE.
feHTHOrD Toka K3 monyCkaeTcR MPHEHHMAaTS, YTO ANSPHOIWYSCKAN COCTAR-
sgmmas toxa K3 o1 voil wacTh pacveTHOR CXeMB, KOTopas codepsur yoa-
meMEhle or Mecta K3 WMoTOVHRKH 3HEpTHR, HEXaBHCMMO OT ee KoMbArypa-
THH HIMEHACTCA M0 IKCNOHEHUHATAHOMY JAKOHY ¢ JKBHBANCGHTHOW MOCTO-
HHHOH BPCMOCHH

Xy (R =0}
Tl_:u - "'"R‘ilh' (x = 0) T {36}
e X (R = 0) w Ry {x = 0) — peaynbTHpYWilMe 3K BHBANEHTHME MHTYK-
THRROE H AKTHRHOS COMOPOTHRICHHA pacCMATPHBACMON TECTH PACUETHON Ccxe-
MBI, ONPEdaifeMbit H3 CXEM JSMCUICHHA, B KOTOPRIX BCE IMEMEHTH PAcHET-
WO CXEMB YVUTCHM COOTBETCTBEHHD TOBKO HHAVK THEHEIMH H TONMKO aK-
THEHBLIMHE COMPOTHRTEHHAM,

3.1.5, EciM HCXOOHAR PAcYeTHAR CHEME COMCPHHET OJIHH HIH HOCKOTHEO
HCTOMHHKOB JHEPIUM, II4 KOKL0I0 MY KOTOpeX pacicTHDe K3 manderca
YRATEHNbIM, To murerpan JLaoyne (8.,) B amMnepax B KBampaTe Ha ce-
KVEIY, CnefyeT ONepeacnaTe o gopMymne

Workn

Brep =Bropn + Brep.y = e [Tomon * Taan {1 —¢ T""‘_]] : (37)

roe fop, — HAYANBHOE IHANCHEE NEpHOOATecKOl cocTannAmmer roxa K3 or
VOATEHHOTO HOTOMHHES (HCTOVHHKOR), A.
B srom cayuae Tepmmueckd KBHBateRTHeE Tok K3 (oo o) B anme-

pax panes -
T _ o
fw_n=!m¢\{+ = _(1—e  Tamx ). (38)

rrEm
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B orydafx, KOTR fomey # 375 gp, WHTETPAN [INOYNA B o DOMYCTHMO
OOPERENATE Wy popmyne

Brop = I'noe (Tamen * T e} (39)

& TEPMHYCCKH M BABANEHTHBIR Tok K3 U’,,p_“} B aMnepax — no gopayne

-'rn::l.:lr: =-'|rr|;|r. \"'1 + Tﬂ.:l.it.'”{l-m- (40)

J3.1.6. Ecne wcxoOHSA PBCYOTHAH CHCMA COOEPMHT ONHA WIH HOCKOTE-
KO O0HOTHOMBMA H OIRHAKOBO YOANDHHLIX 0T pacieTHOW TowkKH K3 remepa-
TOpOR (CHEXPOHMBMX KOMNEHCATOPOB), OpHeeM pacweTHoe K3 snnaercs
Gmmakkm, To WHTETPan JDEOYIA By, cieflyeT oopedensts mo Qopmyne

Brep =1 mnr LB rap.rtone * Tarl(l — ¢ Tar 31, (41)

o { e — HAVATHHOE MCACTBY WSS IHAUCHHE NEPHOMMNECKON COCTABNAI-
wed voka K3 o7 redepatopa (reRspaTopoB, CRHXPOHMBIX KOM-
MEHCATOpOR) , A

Tegr — MOCTONAHAR BPEMEHH JATYXaHMA aNCPHMOOMYECKOHE COCTEBNSN-
eH Toka oF remepatopa {TeHEpATOPOS, CHHXPOHHLIX KOMNCH-
caTopos) , ©;

Ij'.,,.,,,, — n:rm-u:n-u:ma.rlhmﬂ HHTerpan JIxoyna:
III- HH'.I'I

| Fgepdt
(1]
PR SR— (42)

B
fg.;..l- Foiweem

e Jgpr — OERCTRYIOLISS JHAYCHME NEPHOIMYECKOH COCTARMANILER TOKA
K3 or resgparopz (IeHCPATODOB, CHIDPONHBIY KOMINHCATO-

POB} B MPOHIBOMBHEE MOMEHT BPEMEHH, A.
JHavcAMA OTHOCHTEMBHOTO HHTeTpAn: [lxoyna g"p,,. YOHTEIBAMALCTO

BAWAMHE FIMEHEHHA BO BpeMMeHH aMTTHTY IR I'E'FI'EI]].I'I"-HGE'I}H COCTRARITA K=
med roxa K3, npe padmix cMcTeMax podlyaneHuf reHepatopos B pasibix
yOAMEHARCTAX pacieTiofd ToUke K3 or refiépatopom, 7. €. pAMERIX oTHOMIE-
HHAX ACACTEYMMIETD JHIYCHAA NEPHOAHISCKOH COCTARNAWIEH TOKa Trede-
paropa B HATANbMLEH sMoneHT K3 K SoMHHANMHOMY TOKY MALIHHB MOTYT
GLITEH OMPCOEACHL N0 KPHEMM HA yepT, 9—1 2,

Ilp# paccMATPHEACMOR BOMOMHOR POCHCTHOR CXEME TEPMMUSCKHA FKBH-
panekTiblil ToK K3 (fog 5 ) B Mnepax caemyeT ONPEfensTs: MO QOPMYTIE

7 o
L yep. e = Bm,r-r'" i1—-e Tar . {(43)

T
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B cnysasx, KOrjd fong & 3T, . HETerpan dwxoyns B ren ;mrr}n:mun
OlpeaefRTE 00 GopMyne

B op = ‘r:mr ':'E*THJ fomen * Tax)s (44) ._
4 TepMHISCKW IKBHBAISHTHME ToK K3 ({1 ) B aMnepax - no dopmyne
S [ "u"l.ﬂ:rq:--r + TazMfaner- (45)

3.1.7. Ecam mcxonman pacueTsas CXeMa COTEPHT DPOMIBOILHOE THCNOG
HCTOSHHKOR FHEPIHH, M8 KoTopklx pacietHoe K3 manpserca yaamcEHEM,
3 TAKKE TeHepatop (CHEXpOHAMI KommeHcatop), kotopui mpa K3 oxasm-
Bl¢TCA CBAIAHHMIM ¢ TowkoH K3 no panwansmol cxese W 3to K3 ona mero
apnAeTcH ONAIKHM, To uuterpan [koyna oT DepHOMMYECKOR COCTARAAKIIER

toka K3 (Bipp.n) B ammepax B kBagpaTe Ha COKyMITY CIERVET ONPEASATE
0o fopMymne

3

Brop.n = (HNme + Unpeluor IEm_r +-rirnr-'ﬂ :q:l.:.} T oman (46)

(e Lo — HEMANBHOS 3HAYEHMC NEPHOONWECKOE COCTARMAMMER Toxa K3
OT YIAneHMhX HCTOMHHKOR IHEPrHH, A |

@ vep.r = OTHOCHTCNBHER MHTEMPA] OT OEPHOIMYECKOR COCTAETHEMICH
roxa K3: |
oTE
I dppg de
o M. (47)
T o
e Fngr Parwen

JHateENA OTHOCHTETRROTO MATETpATA pﬂr-r OPH PAIHLIY CHCTEMAX BO3-

Bysfiesma remepaTopol H PAIMMIX yhanewmocTAX pacwermol touxw K3 or
FEHEPATOPOE MOryT OHTE onpelenetbl N0 KPHELM Ha YepT. 1316,

Npu onpepenenun wHverpana Ixoyad or anepeo/rieckoll COCTABMAN-
meid toxa K3 meofxomvo VIETMBATE, ST0 YHCTEHHLIE IHATEHHA MOCTONH-
HRIX BPEMEHH JATYXAHHA aNePHONHYECKHX COCTARNMANIMX TOKOE 0T reHe-
ParToOpe HAM CHHXPOHHOIO KOoMOEHCATOPE (Ty ) B COKYHIAX H 0T yIAneH-
HELX HCTOMHMKOB MEprun (T o) B cexyRmax ofulMHO IHATITEARHO oTnH-
waTcE ApyT of gpyra. lostomy wemerpan Mixoyna chremyer ompemensat
N0 BRI PARMEHHKG

— _ ) . t
vepa = J  (ige® Taan +Ipr € Tar )it =
L]

B

_ 2w 47 graen

= ;=:I'IZI'ETI.:I'IE (1-¢ LI ) +'F1l'I?I'TI.r {l-e Tar )+

¥ _—y { e #
. oo fmor [I—-IF Tarmeen T r_ ]. (48)
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B cnyyaix, KOTEa [agpe = 3T, . DOOYCTHMO HCOOMB30BATE BRIPAHEHHE

_ Mwelmr (49}

i v 4

TI.!-IZ Tl.l.'

H‘.rm.l =f2|'|-|:i¢ T;.zr"'::mr fyr

TpH paccMATPHBACMOH PICHUSTHOH CXeMe TEPMHNECKH JKBHBATTCHTHM A
rox K3 gnpepensiot no qopmyne (34), yawmisan npe d1om (35). Irae-
HHe B HEXOEET ¢ noMoulbiy Gopsmynel (46), 3 B, — ¢ MOMOWER
dopaymer (48) wm (49).

3.1.8. Ecnd HCXOMHAR pacveTHafdl CNeMa COISpHHT YIATeHHME 0T TOUKH
K3 pcToMHMMKHE 3HEPTHH H FPYyTmy anexTpogsdrarench, npdes pacuerTHas
Toyka KJ HEXOAWTCA HA LWIMHAY, ¥ KOTOPHM DOMTHUEHR e TPOJBHTE-
TENH, TO IA YTPOUICHHA pacdeTa HETeTpand [Deoyna rpynoy ek TpomH-
raveneil OonycrHMOo 3aMEHHTE OOHHM IKBHBUIEHTHRIM 3NEKTPOJAEHIETE-
/1EM, MOWMOCTE KOTOPOTO PABHA CYMMe HomMisansisx MombeTel oTaens-
pnix InekTpoaenrarenci. Tips mom weterpan lwoyns cneiyet onpensisTh
no MeToIHKe, myToxeRnoR 8 0 3.1.7, T. &, ¢ Wenons3oBanKes dopeyn (46),
(48}, (49), B koTopeie BMECTO Joor, Ty Crep.r ¥ .Bm-r CTIEIYET MOICTEH-
[ATh COOTBETCTREHHO HAMATRMOE HAUERHE MEPHOAFMECKOR cOCTARANNER
rora K3 of IKBHBANEHTHOTO (BHratens [, NDOCTOAHHYM RpOMEHW J8TY-
XaHHA ANCPHOMMYECKON cocTaBiiRiwmeR ero Toxa T, # @yuKEN oy
B Hyep.n WA ITOTO FICKTPOMBATRTENA. INATEHRA STHX ywwimiil N CHRX-
POHHBIX  MeKTpOABMraTened  MoryT GuTe onpefentdbi no KPHBLIM Ha
wepr. 17 m 18, 2 g achHXpoHHLIX VIEK TPOMBHETATENNCH — OO0 KPHBLIM HE
geptr. 19 m 20 _

Tepmueckn pHBaTeHTHLG T Tok K3 onpenenssor no dopayne (34).

3.2, Npopepra WMeKTPHILCKHX ANNAPATOE HA TEPMMNET KYH cToHKOCTE
upr K3
Ill“EI.I.I. Tepmudeckan cTofKOCTs IMMEKTPHMECKHK anmapatros npw K3
Xapak TEPHIYETEA  HX  HOPMHPOBEHMBIM  TOKOM TEPMHIECKOR CTOEKOCTH
{J’,q,_mp,,} B GMIEPAX ¥ AOMYCTHMLIM BpeMeHEM BOITEHCTEMA ITOMO TOKZ
Ummp-'-" B CEK YILAX.

3,22, PacicTHoE BRIPAMEHHE, KOTOPOS CNeNyeT HCNONBIOBATE MOpH
NPOBEPKE KOMMYTAUWOHHEX ANTAPATOR Ha TePMMMECKYH CTORKOCTE, 3a-
BEHCHT OT Pace THOR npoaookHTensaocT K3,

Fomw pacueTHAR NPOROIKHTENbHOCTE K3 (lopg) B cEKyHDAX paBHa
Wi GOmsIiE OOMYCTHMOrD BpeMeld BOIMCACTEHA HOPMHPOBAHRAOTD ToKa
TepMRICCKOR CTORKOCTH ([ pop, wopss) B CEKYHIAX, TO ONA OPOBEPKW KOM-
MYTRUADHEbIX ANNAPATOR CIEAYET HCHONEI0BATS Bhi pas cHne

I et (500
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ECnH %€ [ onen < [ owp.mopaas TO0 YOIOBHEM TEPMHNECKOR CTORKOCTH AB-
NMRETCH

B oag % F pap mtpha & oo (51)

3.23. [lpnyckaeTcd nOpoBepKy KOMMYTIOHOHHEIX 38K TPHUYSCKHX
AMAEPATOR HA TEPMHSECKYW CTOfKOCTE opi K3 NpoMiBoOHT: MyTeM Cpae-
HEHHA TEPMERECKH IKEHBANCHTHOrO Toka K3 ¢ DonyorHMbDM TOKOM Tep-
MHETECKON CTOHKOCTH, VWHTHEAR NMPH 3TOM COOTHOWEHHE MeIY RONMYCTH-
MM BpEMEHEM BOARCHCTBHA HOPMAPOBAHROTD TOKA TEPMHMECKOH CTOM-
KOCTH ® PACRETHOE npoponsuTensHocTeie K3, ECMH fanen 2 Trepomopm
TO TPOEEPKY KOMMYTAIHOHHMX ANMAPATOR HA TepMEYECK yH CTOHK OCTE
npH K3 caegyeT NpOHIBOORTS, HCNOMBIYVA COOTHOLLIE S

IIII!'|.1:.5||;|uc ‘:I'rtp_mpu"u'lr! w-lnpwfrum- {jﬁ)

Ecnu ®e !omen < frep.mopm: 70 YOTOBHEM TEDMHEMECKOH CTORKOCTH
KOMMYTAUHOHROTO ANNAPATA AENASTCR COOTHOLIEHREE

| S SE—

(53)

3.3, lpopepka MPpOROINEKOR HA TEPMHRECKY W0 cTofikocTs ope K3

3.3.1. Mpopepxa npoBOIAHKOE Ha TepMHMECKYE CToRKOCT: mpe K3
FEAKADWETCE HIH B OOpegeneHid MX TeMOSpaTYPR HaTpeRa K MOMCHTY
otknioseRnd K3 w cpasbesid oTol TeMOEpaTyYPh © OpefensHy AOMYCTH-
MOH TeMMEpaTYPOH HarpeBa COOTRETCTRYVHMUMX MPOBONHHKOE TPH K3,
WIH B ONPONCTCHHE TCPMETECKH JKBHBATERTHOR mMmoTHOCTH Toka K3 H
CPABHEHHN 3TOH MIOTROCTH ¢ BOOYCTHMOH MIOTHOCTRN Toka K3,

3.3.2. PacweT TEMMDEpATYPN MATPEBE MPOBOAHEKOE K MOMCOHTY OT-
Emwaesar K3 omenyeT BECTH ¢ HODONBIOBAHAEM KPHBLIX, MPHBEICHHBIX
Ha wepr. 21 — gma kecTKHX MMM, Kabenefl H HEKOTOPRIX NOpoBOADE, H
qepT. 11 — Ana npoRonos OpyTHX Mapok.

C atoh neamo #éoliXo THMO |

1} #z sepr. 21 sufpats KPHBYX, COOTEETCTRYIOMIYD MAETEPHATY HpO-
BOJIHMKE, H [0 3ToR KPHBOH, HCXOOA H3 HIYAMLHOH TeMIOEpATYDH OPOBOQ-
HIKE (Fyr, ONPEARITATE IMavenne GYRKINE A5, A - ¢ /mm’® )

2} B cooTReTCTEMH ¢ yxazawmAmE mn. 3.1.5 — 3.1.8 onpenenuts 3Ha%e-
wre wETerpana [woyna B o,

3) nadiTn HaveRHe GYHKINA Ay . COOTBETCIBYMLLEE KOHETHOH TeMIE-

PATYPE HATPEBA MpOBOIHAKE ¥y

]
Ag, =Aa,+ % ; (54)

roe S — MNomAds eNepesHOT] CENEHRE IPOROIHHKE, MM® .
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Kpitaass Ang ONpaasnsiil TeMEsPaTyPRl HATPERS NN, NPOBOAOS K
safieneil HY passMvEslX MaTepRason npe K3

RN AREREY
& .?.I/ :;: g,ﬂ,ﬂ"f

70 - e
& ¢ ] ;
200 "J — ~:,# # —
/ -
1t
-t 2-nrt J-aph g Foip® A AR ctoeer®

Marepuams mpomomesos; J — MM, - MT, - AM; 4 — AT, § - AJIID; ACT;
i — AT, 7 - AT & - C11

Yepr. 21
Kpunase A0 OAPEISTIEHNN TEMBEPATY DM Wl PEBS MPOBOAOR MR K3
B

/4

208

g 85 (0 Ay ATkt

Ma npopomon: J — conaEs AN w AMKIL 2 - conass AH n AHKIL 2 -
mm -ul;:-u A, AMIT, AnKI w croneanopuiui Mapok AC, ACKIT, ACKC, ACK,
AnC, ArCKC, AnCE

Yepr. 12
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Mpn pacyere TeMmEPaTYPhl HATPEEd CTATCATHMHHMEEMX NpOBOIOE
B opmyny (54) coenoyer BEOOMTE MNOWAMH NONEPETHOTO CEMCHHA ANM0-
MHHHEBROH SACTH NPOBGAA;

4) mo HAENEHHOMY IJHIVEHHW GYHKIHH As , WOOAE3YR BLOPLHHY©
KPHBYH Ha wepr. 2|, OMpemenHTh KOHEUHYW TeMDEparypy HarpeBpa mpo-
BONHAKA ¥, H CPaBHAT €€ ¢ MPeJEnsHO AOMYCTHMOR Temuepatypos. Ilpe-
MENEHO MONYCTHMBE TEMPEpATYPHM Harpena npoRommaxa mpe K3 npume-
nerkt B Tabmn. 6.

TaGauna b
MpesemeRe A0TYCTHMEE TEMIEPATY b RESPeRs Mpono oo s mpa K3

Ban opoosmpngscos "’n_u;u:r- : C
—— —r—
1, DI ARE RS HHER LD Pl
2. Mgkt mesmipkhe ELL))
3. Dlmeas CraflHtde, He HMERIIME HEROC A THEHHOTD CORINHEHHE
£ AHAAPTE M 400

4 Wikt CTAM BHEIE C HETHOCPEOCTECHHEIM NPRCOCTHHERWEM K anmapatas | 300
5. Kafemn ¢ Gysanmol npoamTannol HI0NAIMel 08 HRmpEkeine, ik B;

mo 10 . 200
H0-13% 130
110-2210 125

6, KaBemu o H3nNHPOBAHMLIE [POBONE © it DHL MH H 880 HHES BInE
WHIAME B HInauned na:

MONTHEH R AP A 160

peIMHE 150

pe M OoSRHIUEHE0H TeitToc ol kod 250

BOMHITANEHD (HOMHHANRROE HANpGeHne kabena oo 35 «B) 130

BY AN IHPOBAHEOTY TONHFTARCEL (ROMHNLTEHOE HAITDE® CHHE

kabeng oo 35 kB) 250
7. Memum we HIOTHPORAENLIC MPOBONS NpE TEweHnay, Hima" :

moepee I 150

20 o Gpross iy
8. Anoswie Skt HERIONRPOSICME FPOROAE mps TRAEERRN, Himm®

et 101 200

10 n Gomes: Lad
9. AMOMHHENERAE SACTE CTAMRAMKSMHERCE R TPOBORNE | 200

3.33, Ece onpenenmomnis VornonHeM mpH sbiffope cévemms mpobofs
HHK3 RBNTAEBTCA €r0 TepMPNECKAA CTOHKOCT: npH K3, TO cHemyer ompeme-
THTE MHHWMATRHOE CEVERHE TPOROIHAKAE N0 YTIOBMI TEPMEVECKOHR CTOM-
KOCTH {Syepmin) B MHUTHMETPAX B KBAIDATE, HCMOMEIYA BLIPAMN EHAE

81
G =v T (55)

Adgpn ~ Aoy

e A.ﬂmn — JHEteHHe $PYHKIMH A5, COOTBETCTEYMOES: OpeienkHo HO-
NYETHMOA TEMOEpaTVpe Harpemss mpoBomwEka npe K3 (cs
Tatn. 6) ;

GOST
I
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Ay~ — FHAEHHE FTOH PYRKIFH. COOTBETCTBYRINE: TeMIeparype
NpoBoOHHEa 00 K3,
TepMHYeckad CTORKOCTS NPOBOMMHKE OBECTISYHBACTCH, ECH [UICHANE
cedeHnR (5) 8 MHNTHMETPEX B KBAOPATE YAORACTROPACT HEPABEHC TRY:

5 ;'S,.Epm-.,.
334, Ecom nmarpysxa npoeoamwka no K3 Gnwaxa xk opogon®HmensHo

AoOYCTHMOH, TO MAHHMUTHHOE CEeYeMHe NPOBONFHMKS, OTBevawmes Tpebo-
BAHHKD TEPMHEMNECKOR CTORKOCTH npx K3, onpenenmot no GopmMyne

_NBrep
I:T

e Cr=+dp "~ A TA-c"fumt;

S reprrin = , (56)

— IHEYCHHE PYHKIHH A5 NpH OpOOOMEHTENEHO O0NYCTHMOA
TeMMIEPATYPe NPOBOHAKA.

Juaserns napamerpa Op ANA MECTKHX WIHH OPHBENEHH B Tabn. 7, ana
waliensit — g Tafn. 8, oo nposonoe — B Tafin. 9.
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Crans npA dpan =400 °C T0 I .

- Crams npR #g,y = 300°C 60 : -
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[ - pep. pon 1 — OOHYCTHMBIN 10K ommocekynmdoro K3, A; ero mavemns
e kabened QaRsl B AOPMA THEREIX MoK yMEHTEX,
[lpoBonHEAK YHOBNETBOPRET YOAOBHN TEPMHYECKOR CTORKOCTH NpH
K3, ecny BrnoaHAe TCl Co0THOLLIEHME

. fﬁp..l:l:ll'll 1 "ﬂmn_“"ﬂ
JI‘F"I = Frop.on = 5 V Forwm -V foren »1EE

3.3.6. Ecnm Rarpysxa npoBofEME: g0 K3 Gnnixa k npoOoiosHTENRHO
LMIYVCTHMOR, 10 TDOOVCKESTCR NPOBEPKY MPOBOOHHKE HE TEPMHNBCKYID
cTofKoCcTE MpH K3 mpoBodaTh, BCOONEIYE COOTHOLIEHKNE
Cr

— 60
m-#i: m o { :'

3.4. Mpobepka cAnoRLX kabened ua Resosropaesocts npy K3

3.4.1. fns npoeepxs cHnoRkix wabench wa HeoaropabmocTs npm K3
cleOyeT B COOTBETCTEMR © 0. 3.3.1 onpenenuTh KOHEWHYI: TeMIOCpATYPY
HATpeRa M %an O, MpH pacuetnoll nponomweremenocTr K3 (o mo 1.1.5)
W CPARHNTE &2 C OPEEENsHON TeMneparypoll HEBOITOPAEMOCTH Ty,

Hepoaropaesocts kalens ofecnewnmaetCa, ecny BMOONHAETCA YCTOBHE

S

By < ym (61)

[lpenentaan TEMNEpaTYps HeBoITOpacMOcTH Kabened 6 xB ¢ nponm-
rampol  DyMawHof HIonAwack paska 400 C mw GpomMpoRmcesy W
350°C — ona nelpourponaHLL Kalened.
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ITPHITOWEHHE |
Pruwosend vesae
1. METOAHKA PACYETA 'HBEKHX TOKONPOBOOOB

1.1, MascHsaamoe BOSMORHOE THRCHHE B DPOBOIHKKAR (Fingy 1 ® muoTOREX
CREOYET OMpRAETETs B0 dapMyne
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F o™ "'{’EH" ,r_E *
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& |'I"P — PECHETHAR FHEPIWE
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& HFF = XM npn 4 W Mgl =2,
rme 4 Wy o Wiepram, HAKOONEHNAS MPOBOMNMKOM OSHOID TPONETS 38 PACYETHOE
upeses K3, T
{ — pnwoea TpORCOMHKE B TpasTETE, M
- Mgl
£f — THNEHEC B Dposdminke 0o K3, paawoe .
LI
MEl — MAKCHMIALNO BOIMORHAN PECYCTHAE NOTCHOWSNRHAN MEPrAE OpoBoE-
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£ = ytxopesnwe crobonHor marenus, m)'c’
fyy — UPOBEC MPOBOIHEKA B MPOTETE, m,
L — PRCCTORHWE OT OpaMoR, COSMiumouseR TOwKH HpelfeHng MTpOBIIGE HE
COCENEHK DO0PIX, N0 LEHTPA MACC NPOBOMA b NPaneTe, M, OpHEN

L=1f0,

Mopyns ynpyrocru (£) SpOBOIHEKD, CRMTOTC W3 MYEKE TORKMKK NPOBORGK, KRN
MPH HARNEYFE YOpOYHERELETS CTRARHOID APORODE, TAK H O3 Hero, CImye! NpHEHNETL
MEHRIOMM, W sMO0OyTE YOPYIOCTH METCRHANE DPOBOANHKE H}-38 NOBLBReNAOR pacTe
HHMOCTH BHIOID DPOBOIHRKA Ope HArpYReHuH, Ero sssyes ie HeobxoiumMo GTpEREARTE
OFIETH M TFTEM,

1.2, Maskcysmnegoe cameuEnmne NpoBsofd (5.0 B METPAX CRCAYET CMIPETERETE
B0 POPAYIEM !

]
Tork =fu"l"llr1 = {1 - %Erﬁ'} mpe o W Mgl < 1
J,M“=,|’:I npw & W Mgl > 1,

lipH spaTwoBpeseiooon K3 mHeprien , HACORNINY I ApoBofsnkom (AW, ) » nwo-
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& Wy =Myl (1 - cosa) + -4 Ji')?,

i
roe omna — yrof OTHAGHCHES OPoOROOA W ero MEPRAA EROSHIRAMEEE N0 EpEsIEHH
N MOBMERT crfenEreEnng K3
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2. METOOHEA PACHETA MHEKHX TOKCNPOBOJIOR C YHETOM
KOHCTFYKTHEHAX MIEMEHTOR NIEKTPOYCTAHOBOK

Nooycriseoe chiixesie (21 OUDIHBLIDT RO CHEOYEHEEMY VCIOBNG0
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ITPHITOKERHE 7
Pewos ey emdire

METOAHKA NMPOBEFKH TOKONPOBOADE
HA 3NMEETPFOAHHAMHYMECKYN CTORKOCTE
MPH MOBTOFHOM BEINMEHHH HA K3

Hanfionpines yanpawesne B MITEPHATE IIHH W ik cHME ILHYD HEMPY Ky HL HIONE-
TOPK TPE TOBTOpHOs BrriscHHH He K3 onpenensior no gapsy nam:

31077 "
oglZ}=a [(Z}8 = . - i ne;
' AZ) g W ¥m
3. 1ot
Frnax = F ims H=ET-—-.|i'“raE,

me o, {Z) n F:Im.u — HAHBOMLIICE HAMPAMEHHE W HATPY 168 TP mepoos K3

8 — pospdUnHeaT NMPEBLITEHAE HATPAKCHHE H HACPY 3K OpH fon-
TopoM K3,

KoxppuuwenT npessulcHRE 8 ompegensoT 00 kpunss vept. 171 B JMBUCAMOCTH
07 DEKPEMEHTE SETVRaAHA §, Homep pametmoft kpusoft w3 uepr. 178 ONpERendoT &
HBACAMOCTE OT NPONOIDKHTEARROCTH GecTOKOBOR May Ik Iy o # CACTOTH COBCTBEMMIY
monelaniil o [, , venoneays wepr. 170, Ecn Touks ¢ K0OpIEHITIME g o 0 [, newer
B 30RE, OIpERFIENNOR OCRMM KOOPOMHAT H kpRsof [ To koadranent & onpepeasoT
o kpunolt [ oqepr. 27a. Ecad sma Toska neswr B osoue, orpansMenHof KpMBEMEA |
i1, 70 & onpeaensxrr o xprscl 2w 7o Chenyer OTMETHTE, YTO PRCHETHRIE Ko MLk
CHTR! & DomyueHbl Npd manbones pelmronpuemEy yCIOBHEY KoMy TR, xoTopuwe
MPHEGIET OpH Hdepsos K3, 8 SecTokoByd Myyy W DOBTOPHOM BKIboweHn i K3 « ma-
WOONLLHM HANPEWEHWAM B MATCPHANE 1M H HATPYIKEM HI KIOMRTOPM W TR of-

pa3oM OBECTERHBAOT CUEHKY 3NEKTPOMIIMAECKOR CTORKOCTH DUIWHOBKH,

E u 5 '|' FOCT P 50254-92, KopoTkue 3amblkaHusa B a1eKTpoycTaHoBkax. MeToabl pacyeTa anekTpoAnHaMmnYeckoro 1 TepMUYeCcKoro A4encTBust Toka KOpoTKoro 31 ...

(I L FE 1T Short circuit in electrical installations. Calculation methods of thermit and electrodinamic effects of short circuit currents


http://www.gostexpert.ru
http://gostexpert.ru/gost/gost-50254-92
http://gostexpert.ru/gost/gost-50254-92

C. 46 TOCT P 50254-92

AW
XapasrepucTHRN .I"r;._ fnpA Tpexdantos K3

| AZA

AW, s -
Mgl o 2 _3 T a_
Mg L Mg ¥ L ¢

W
;
// L

= |
fLa
F-3
‘Q
o
L.q!
=%
=3
s
3
L3
£ 58
-It':h
Er,
|

E u 5 '|' FOCT P 50254-92, KopoTkue 3amblkaHus B a1eKTpoycTaHoBKax. MeToabl pacyeTa anekTpoAnHaMmUYecKoro u TepMUYeCcKoro A4encTBusl Toka KOpoTKoro 31 ...
(I L FE 1T Short circuit in electrical installations. Calculation methods of thermit and electrodinamic effects of short circuit currents


http://www.gostexpert.ru
http://gostexpert.ru/gost/gost-50254-92
http://gostexpert.ru/gost/gost-50254-92

C. 53I'0OCT P 50254 -92

K onpegeavmmnm wodpduumnents mpepeiBsERA S 5 13 8Hc RMOCTH
oT b rﬂ T -llrJ

l‘.'fl."

&7

-/

12 i Z0 &
rE.IT!:

q4

/‘“/::,
AE/
s

4.2 B ~

Yepr, 27

E u 5 '|' FOCT P 50254-92, KopoTkue 3amblkaHusa B a1eKTpoycTaHoBkax. MeToabl pacyeTa anekTpoAnHaMmnYeckoro 1 TepMUYeCcKoro A4encTBust Toka KOpoTKoro 31 ...

(I L FE 1T Short circuit in electrical installations. Calculation methods of thermit and electrodinamic effects of short circuit currents


http://www.gostexpert.ru
http://gostexpert.ru/gost/gost-50254-92
http://gostexpert.ru/gost/gost-50254-92

FOCT P 50254-92C. 53

MPHITOXERHE 4
Peros end yesos

MIPHMEPH PACYET A MIEKTPOOHHAMMMECKOR CTORKOCTH
RIHHHBX KOACTPYKIIHR

Mprmep 1. TTpoBepHTs INEKTPOIHERMHIIECKYD CTORROCT Tpexduigol WHAHCR
ROMETPY KIHE, WIonErop koTopoll ofmomor BRCcOROR MECTHOCTMO, OpH AeRCTRHN
rose K3 ﬂ = 155 kA,
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