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HacTosmmil cTaniapt pacnpocTpadaeTes Ha Tpexdatibie 2eKTPOYCTAHORKH TPOMLILLITE O Yac-
TOTEL M ONPeIeaaeT o0WYVE METOIHKY PACUETa U TPOREPKH NPOEOEHHKOR M 2IeKTPHUECKHX ANMapaTon Ha
AMEKTPOIHHAMHUECKYID M TEPMHUECKYID CTORKOCTE MPM KOPOTEHY TAMBIKIHHY.

Bee oyukTE OCHOBROTO TEKCTA CTAHIART ARTHOTCH 0GAIATEALIAMIE, O DPHUIOKEHNH — PEKOMEH-
IVEMEIMH.

1 Obmxe NONOHeHHA

1.1 Bridop pacwerHsix yeaosad K3

1.1.1 MNpy npopepke NPOBOIHMKOR H DTEKTPHHECKHY aNapaToR JIEKTPOYCTAHNOROK Ha XMeKTPOLH -
HAMHUECKYID B TEPMHHMECKYID CTORKOCTE ApH K3 OpeiBapHTeisio TonsHs OLITE BHMOPaHE pacyeTHLE
yonoRHAa K3, T. e, pacveTrHas cxeMa WIEKTPOYCTAHOBEH, pacyeTHRIA Bpa K3 B anekTpoveTaHOBES,
pacdeTHan Touka K3, o Takme pacueTHA# MPpOIoLAHTensHOCTE K3 B 20eKTpoycTaHoBke (TTOCTe o
MCIOILEIVIOT IPH NPOBEPKE Ha TePMHMECKYIo CTORKOCTE NPOBOIHHKOR W HA HeBoIropae MocThL Kabeneil).

1.1.2 Pacuernas cxema IEKTPOYCTAHOEKH JOUHHA OLITE BHMOPAHA HA OCHORE AHANHIA BOIMOKHLIX
WIEKTPHYECKHY CReM ATOH WIEKTPOYCTAHOBKH NPH NPOLOTTEHTENLHEN PERAMax ee padoTul. K nocreanms
CREOYET OTHOCHTE TAKAE PEMOHTHES W TOCICABAPHHNLE pedmMil paboTLL

1.1.3  Pacuernnia sunom K3 cnenveT mpHHHAMATL:

- MpH MPOEZPES WIEKTPHYECKHY AMMaApaTol K KECTKHX TIPOROIHHKOE HA WISKTPOIHHAMHHESCKYI
CTOHIKOCTE — TpexiaiHoe K3;

= MpH APpOBePKe WIEKTPHYECKHX ANNAPATOR W NMPOBOOHHEOR HA TEPMHYECKYID CTORKOCTE — TPex-
WaK oaHodaInoe K3, a Ha reHepatopios HANpEReAnE VIEKTPOCTAHUHHA — Tpex- 1nn apvsdainoe K3, &
JARHCHMOCTH OT TOPD, KAKOS M1 HUX OPHBOIHT K DONLIWEMY TEPAHIeCKOMY BORIeACTEM I,

- MpH NPDEERKEe THOKHX NPOBOIHHEOER M0 YCAOBHIG WX JONYCTHMOM chaumeHd B0 spesa K3
Tpex- WiH opyxdainoe K3, B MBHCHMOCTH OT TOTO, K3KOE W1 HHX MPHBOTHT K GOTEIIeMY COMHEel o
MPOROIHHKOR,

1.1.4 B gauectse pacteTHON ToUKK K3 CneaveT NPpUHHEMATE TAKYID TOMKY Ha PACHETHON cxeme, npK
K3 B kotopoll NpOBOITHME MM WIEKTPHYSCKHME annapaT NoaGepracTcd HaMGOILILeMY WIEKTPOIHIAME -
YECKOMY WITH TepMHYecKOMY BOsIeHcTErIo.

I'k PHMCSOHHC I'tli.'}EIIH'-IEHI-II\! M3 0 'I.'FICE!I.'I-BH.HHH AOYCTHMEL AXIE TTPH YHETE ACPOHTHOCTHEY XAPRLETE-

pracTik K3 u nomame Gurs 000CHOBAKLE COOTRETCTEYEILMAH BEABMCTEE HHEIME HOPMATHEHO-TEXHHYECKHMI J0KY -
stemasn (HTO).

Hamanne odwmnaannoe
i HITK Hamarenscreo cranaapros, 2000
) MK HMagarenscTeo crangapTon, 2004

HacTosmmil crannapt He Mo®eT OuITh: NOUIHOCTLID HAW YacTHYHO BOCTIPOMARENEH, THPRIKUPORAH |
PACIIPOCTPAHEH B KAYeCTRE OhULMATRHONO HITAWHA 1Ha Teppieropin Poccuiickoil Derepaumny Gea paipeie-
mit Noccranaapra Pocoum
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[.1.3 Pacyernyio NpoJo/EHTeILHOCTE K3 NPpH NPORePEe MPoROIHHEOR H Ve KTPHYEC KHX annapaTons
Hi TEPMHYECKYI CTOHKOCTE CeOyeT NP IelaTh MyTeM CAIORelHA BpeMet ASHCTRHA OCHOBIOH peaeiinoil
JAMATEL, § 30HY KOTOPOH BXOOAT MPOREPAEMIAe MPOROIHMKN M eKTPHYSCKHE annaparhl, U NoiHoTr
BPEMENH OTEIIONeHHA COOTRETCTEYIOIEND BLIKTYATEN, 4 TPH NPoRepke Kadeiell Ha HepoIropaeMocT
— [IYTEM CODHMEHHA BPeMery RedcTaMA pelepiHoi peneimoi 3auHTsl M NOAHOMD BReMeHy OTKIKMeHHA
DruEaimero K Mecty K3 BLisiogaTeiid.

Tpa HATHYHE YCTPOUCTD ABTOMATHYECKOTO MOBTOPHOND BRI (ATTB) uenu cneoveT vUHTEEATE
CYMMAPHOE TEPMHYECKOe AelcTEMe Toka K3,

16 IMpn pacaeriodl nposomadtensiocty K3 10 | © 1onyeTHMO Npouece Hareea NPoBoIHHKOR
nod AelcTaHes ToRa K3 cunTare atHabaTHYecKHM, a NPH pacteTHOH Ipoto/ianTentiocty K3 Gonee | ¢
H NpH HebsicTpore HeTyiomuy ALTE cngiveT yaHUTLIBATE TEMIGOTIAYY B OKPVARIOUIVIS CPey.

2 DpexrTpoaunaMuqeckoe neiicrene Toka K3

2.1 Pacaer JEKTROIHAAMHYECKHX CHI BIAMMODIERCTEEA HPOBOIIHEGR
211 BRekTPOOHHAMAYECKHS CHIE BIAMMOIe HCTENA ARVE NMAPRUIeIRHLIN IPOROIHWEDE KOHeqorg
CEYEHNH { F} B HBIOTOMAN CASIYET ONPEASIATE M0 fopwMye

'

_ R | 1
= 2. 1077 hyiy — K, L

rae 2. 107 — mocToAHHEIH napasertp, H/AZ:

8 = PACCTOAHMKE MERIY OCAMMH NMPOBOIHHKOR, M)
i £y == MEHOBEHHEIE SHAUEHWA TOKA MPOBOAHNKOR, A
= WHHA NPOBGITHHEOE, M)
Ky — vl He T dopMbL
Jna npoRoAHHUEOR TPEMOYIOTEHOMO cedennd koadubuument GopMil clegyeT Onpeiendts N0 KpH-
BLIM, MPHBEICHHEM HA PHCYHES |,
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Jas KpyriaLi NPoBOIHAKOE CIAGMHEONG CeUelid, NPORGIHHKOE EIBUEROIT CEUeMHa, A TaKHe
MPOROIHHKOR (UHH) KOPRITHODO CEYEHHA C BWCOoTol cevennd 0,1 M v Donee cienver npHHAaTe K, = 1.0
2.1.2 HanGonelies sHAYSHHE WIEKTPOIHHAMHYECKOH CHIE MMEET MECTO TIPH VOapHOoM Toke K3,

2.1.3 Marcumantiyio cuay (£ ) B HB0TOHAX (IKBHBANSHTHYEY PABHOMEPHO pACTpeleleH ol no

mix
THHE IPIETE HarpyIki), JelcTeYIoWyY I B TReXfaIHol CHeTeMe MPoBOIHEEOR HA pacqeTHy sy npu
Tpexdatios K3, cneayeT onpeleiars N dopsMyne

TF EHE L, 3
f :ni:. - a 'll['lln..:-:I K-:h Kr:.ul'. * f j
rae ffl'_'l' — ¥aapHL Tok Tpexdgainore K3, Al
K — KOMPPULHEHT, IARHCAWHE OT BIANMHOND PACHONOEEHHA MPORGIHHEOR,

&CT
' 0 == PACCTORTHE MEHIY DCAMH MPOBMIHHKOR, M:
{ — JAnvHA NPoIeTa, M.
Fuauenvs kosdupuunenta K| 08 HEKOTOPRX THNOR WHEHLIX KOHSTRPYKUME (pPHCYHOK 1} yEaTI
B Tatuimue 1.

CeMBl B HMEO N PACIHEHEE CHAH IHHE
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TaGaruua | — Inanenns sosdduumenra K

Innenne koxpdHUMEHTL h'mm IAR HATRYI0K
PacaeTHan
Pacnanomewss w6
duz ey AL warnbi e PRLTHTH CEHSIK-
THPY K IECH HLEH BOEURE wed
I B oasoil naockocTi (pUoyHoR 2a) ] 1,00 1,00 L i
2 (Mo sepusiHay paBHOCTOPOHHED Tpe- A 100 094 {25 1.7%
VEUTBHHER {pHeyHOE 260 B 1,000 0,50 1,00 ]
C 1,00 1,54 1,25 1,75
3 Mo sepuid s NPSMOYEGIBHOM PABHO- .1 047 047 0.4 .47
BeapeHHOND TPeVITUIBHMKR { PHCYHOE 2B) I 1,95 0,43 .83 1,07
[ 0,95 0,93 0,14 1,43
4 Mo pepumnay pagocTOpoHHes Tpe- | AL B C 1,00 0,50 1,00 ]
VITIEHHES (pHeyHOR 2r)
Mpw neyxdrmanom K3
=121 1 ]“’ 2421 [3
F man o fi v I K.p Knmu 1 )

roe r"‘i' — yaapHLi ok anyxdusioro K3, Al

1.2 Beibop pacqeTuod MeXauHseckol cxXemid WHEHLY KORCTPYKUME H rabkHy TOKONPpoBOIOSE

2,21 MeToaney pacqeTa WISKTPOIHHAMEYSCKOH CTOHKOCTH WHHHLY HKOMCTRYEUHA W rHbkux
TOKONPOROAOE CHSOYeT BEOHPATE HA OCHOBE PACYMETHON MeXaHHyYecKOH oxesbd, VIHTRIBOWEH Mx
QCOOEHHOCTH.

2.2.2 Cnenyer paniuaTh:

- CTATHYECKME CHCTEMBl, GOANAINIINE BEICOKOH HECTKOCTRIO, ¥ KOTOPEIX IHHLL H WIO0ATORE TTPK
K3 ocTamTes HenoIRHAHEIMH;

= IHHAMHYECKME CHCTEML C WEeCTKHMH ONOpavii, V KOTOPEN HIOATOPE npd K3 MOryT cudTaTLca
HENOMBHAHEME, 8 UIHHL KOneGnoTea;

= NHHAMHYECKHE CHCTEMEI © VIIPATO MOMATIHELIME OOOPasMi, B KOTOPLY NpH K3 koneGnioTes WML
H OO PEL;

= NHHAMHYECKHE CHCTEMBE ¢ THOKHMH NMPOBOIAME.

2.2.3 PacuerHble MEXAMHYECKHE CXeMBl LWIMHHLX KOHCTPYVELHHA PasTHYHBX THNOE, O0Na0acims
BLICOKOH ®MeCTKOCTLIO, NPEIcTariensl & Tadanue 2.

Tatauwna 2 — PacueTRas cXeM3 MIHAHEX KOHCTRYKIH

" Kowhdnuaentn
- PacaeTHat cxemia Tun fanku w enopu
(= {3 1 § %)
R ﬁ n
1 < Oanonponetnas A o B-ws0amropsl- b | 304
F_—& O
b A b5
2 Oanonpoieian  A-3ameMacHie  n- 3 1.25 3,93
HEG B — paoasTop-anopd
4 ¥
3 3 E A B-sainesd e ne mMEHE B #RECTEX i2 4,73
OIHEpax
b V5
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4

E u 5 '|' FOCT 30323-95, KopoTkve 3amblkaHusi B anekTpoycTaHoBkax. MeToabl pacyeTa aneKkTpoavHaMUYecKoro U TepMMYecKoro AencTBmsA Toka KOPOTKOro 3
IR Short circuit in electrical installations. Calculation methods of thermit and electrodynamic effects short circuit currents


http://www.gostexpert.ru
http://gostexpert.ru/gost/gost-30323-95
http://gostexpert.ru/gost/gost-30323-95

FOCT 30323 --95/TOCT P 50254-—92

Orowyanine maiiign 2

Hoe Kooadam menr
) F FacueTHan cxenn Tun Gankie 5 ¢nopw
CXEME
s i3 r
5 ﬁ FiY a ﬂ Baaxs o tpems B Bonee poseTEsms 1o 1,13 473
g |
o ots bs M

¥ Mas kpeaiissx mpoieTon,
= s cpeaHis npodcTos.

PacueTHie CXeMEl HMEIOT BMI PABHONPOAeTHOR DANKH, Jexaeil WiH BMEPeieHHON Ha MeCTRHX
Onopax ¥ nogpepraiueics BosaeicTEHI0 PABHOMEPHO PACTIPeISeHHON HATPYIKH.

PazauyaioT clenyompe THITED [HHHLY KOHCTPYKLHA K COOTRSTCTEYIOWIMY PACYSTHIAN MeXaduyac-
KHX CNEM]

= WIHHHEE KOHCTRYKLMK C PA3PeasbisH WIHEAMH, LTHHD KOTOPMAX PAEHA LTHHE QEHOTO IMPOETL, acdeTHOIN
CREMOH JUTH HMHX SRIHETCA GATKA © LEAPHHPHEA OITHpaHMen Ha oDelx Oropax npoiera (Tadvia 2, cxema 1)

= WMHHLE KOHCTPYKINH € PAIPeIdLIMH WIHHAMM, AOHHE KOTOPLIX paBHa DIMHE IBYN NPONeTOn, ©
HECTEKHM KpernaeHHeM Ha cpeaHell onope, pacueTHOH Ccxemoil 108 HHX ARIAeTCH DAkl © MEeCTKAM
CMUpaHHes (3amesmeH e ) Ha onHoH B WAPHMPHEM Ha QpyToi onope npogeTta {Tabniua 2, cxesa 2);

= MHOTONPOAETHAA MHHHAD KOHCTPYKUHA ¢ HepaapeidbiMy WIHHAME, PACYeTHOM Cxemoll pnn
CPEqHMY NPOUIBTOR ARIASTCA DANKA C KeCTEHM OIHPAaHHEM [3aiesMIeHHeM) Ha o8eny onopix npoiera
{Tabamua 2, cxema 3);

= IHHHLE EGHCTPYEOHH C PaIpesibiMi WHHAMK, LTHHA KOTOPLX PABHA JEVM, TpeM | Donee
MPOIETAM, 083 KECTKOMD KEPerUIeH A Ha NMPOMeXRYTOYHEIX ONOPpax; pacyeTHOH cxesoll 1A iMx ARBIOTeH
COOTRETCTREHHO cxeniut 4 w5 {tabnuua 2.

2.2.4 PacuetHod cxemMoll WHHHOA KOMCTPYELMH C YAPYTO MOTATTHEN MY OAOPasMi cOeqveT cUHTATh
CXEMY, B KOTOROH MAacch IHHE DACTIPEIENSHA 00 LUTHHE TMPODIETa, 4 Onopkl NpeJcTAEIeHE TealaMHi o
AKBHEANEHTHON Maccoll M 0 NPVEHHAMH ¢ ®ecTROCTL C .

2.2.53 Haa rubxkux TOKONPOBOAOE B KAYECTHE PAcHeTHOH CXeMbl NPHMEHAKT CXEMY © HMEeCTEHM
CTEpARHEM, OCE KOTOROMND OUepIeHa o LenHoill THHHH. FTHpIauosEl HI00aTopos BROIST B MEXAHHYeCKYID
CXEMY I BHAS ReCTEHX CTeRHeH, IapHHPHO COSNHHEHHEX C IPOBOIAMKA ¥ GropasMi. Passepsl cTeps e,
PACUETHON CXeMBl OMPSIEERIOT W CTATHYSCKOrD PacyeTa Ha JefCThHE CHN THEECTH.

1.3 JlonycTHMLE MEXANHYECKHE HATPAMKENHA B MATEPHALE NPOBOIHHEOGE H MEXAHHYECKHE WATPYIKH
Ha omops npH K3

2.3.1 donverHsoe HaNPAEeHUe B MaTepHane HeCcTEHX LHH (o

i Ll

pasHe 70 % oT BpeMenHGro CONPOTHRIEHHS PA3PLHEY MATEPHATD WHH O

] B MACKATAN CReayeT NpHHHMAaTh

ﬂ.llldl - u"? ﬂfl - [4]

AonyCTHMBIE HATIPAMEHTA B MaTepHale WHH CIelyveT NPHHHMATE HHAe NMPeIenos TeKVUSCTHE 3TOro
MEATE PHLTA.

BpesenHuie CconpoTHRIEHAA PAIPLBY H A0MVCKACMEE HANPSEEHHA B MATEPHATAX LN MPURCICHL
B TataMmue 3.

B cayuae coapHux IWHH WX LI-]]IE.'-.‘IEI!III."J.PE CONPOTHIISHHE PAIPLIBY CHIDEASTCH, 3HaYeHnd I:I-pEME'][][I:ihZ
COMPOTHRISHHI paIpLiBy B oDIACTH CEAPHLIY cogIHHEH MR ONPeIenanT IKCNEpHMEHTANLHD, TPH OTCYT-
CTBHHM JECOSPHMEHTANLHLIY JAHHLIX 3ITH IHAMEHHA M IHEMEHHA OONYVCTHMEIX HANPAXeHWil ciaemyer
MPHHAMATE, MCIOIETVH JAHHBE TATHLLL 3.

TaGamps 3 — OCHOBHEE XEPAKTEPHCTHEN MATCHHAIOE HIHH

Bpemennoe conpoTanrenns Aonycrimae nanpasenne,
iy, M MIa Maayan
Marepsay mam ks Mapka VILPYIOCTI,
el n ML TH CBAP D i . ® ofacTn crapo 10" Ma
MATEPHIIE . MATERHLL: ,
It COEINHERAR el COEINMEHME
I AgnossEmnii Al A 118 118 §2 &2 7
A0 59—69 59—a69 41—48 41 —48 7
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Ouowsanie mabaigu 3

Bpesesndas conprmumien ne Donyernwoe manpruaenne,
paapuany, MITa MITa Moayae
MaTepsas mumm Mupxa VEIPYEDETH,
ENLCTH & Fini . 1004 a2
o 0 OfIACTH CEapHL . o B QENACTH CEAPH-
MATE HLED - TR LI -
10 COREILHEH RS 10 CAREILI CH S
2 AoMHHEACER AT 127 120} a4 a4 T
CILIAH A3ITL 1496 120 137 a4 T
ABTI 304 152 I3 il 7
1915T 353 318 M7 X33 7
3 Mene MM 245255 - 171,5—178 — 14
MIT 245294 — 171,5—M6 — 1

2.3.2 [JonycTHMYI0 HArpylky Ha HIONATOP (MIUIALMOHHYW onopy) (F ) clenyer npuHHMaTh
pastodfi 60 % or MuHHManLHON paspylialmei warpyikn F . NpHIOKeHHOH K BEpLIMHE W30IATORA
{OnopL) NpH Harkbe WIH paapLpe

Fron =06 F (5)

2.3.3 B aspcHMOCTE 0T G3AaHMHEONG PACTIONGHRE HHA WIHH 1 HIOAATOPOE MOCTETHHE TI0]BEPraioTe
BOFIEMCTEHIN WIEKTPOIHHAMPYECEMY CHA, paldoTad Ha WIrHG WK PACTAMEHHE (CHATHE) HIH OAUOBDE -

MEHHO Ha HIrHG W pacTEelie (Cxatne), JonycTHMELE HArpyskl Ha MIoJAToOpLL Opd maree (F I«

PEICTHREHHHA {'F.mn.e\-] B HEIOTOHAX B ITHX CNYUOAN COSIVET NPHHAMATE CODTHETCTECHHD POBHLIMA.

'Fal:ll [ F = []"ﬁ 'ﬁ'l.l'l:\l. H II:' [fﬂ
"L;-.-l'.. i = “'—E" }|:.| i Pt
re £ WF,,, . = Jalanaesile NPeanpHATHEM-HITOTOBHTENEM MMEHMANLHEE PASPYIMAKMIHE Ha-

TPYVIKH COOTBETCTHEHHO NPH HAarnbe 1 pacTaseHmd (CxaTin) monaropa, H.
2.3.4 JonycTHMYIO HATPYIKY Ha CNapeHHEIE HI0NSTOPLL {(0nopsl) CeaveT NPHHEMATE pasHoil 50 %
OT CYMMaPHORD PaIpyREOLETD YCIWIHA H30IATOROE (Onop)
e U R {7y

Ao
rae £ ¢ — CYMMAPHOS PAIRYILAKALLE VCHINE CTHIAPEHHLIY H30NATopoE (onoph, H.

2.3.5 NonycTHMYIo HATPYIKY NpH HIrA0e onopHoro MIosEatopd (F, ) 6 HLI0TOHAY CICHYET Onpeie-
AATE B COOTBETCTRHM © (opaivaci

=np 4 (8)

. 3
pazp ﬁ 5

f

aoi

rae &V - kaooadipruMenT 1onveTHMON HarpyIkH, pasiedit 0,6 won 005 (oM. nn. 2.3 223 4},
A~ pACCTOANHA OT OMACHOrD CeYedHd HIONATOPA COOTRSTCTRSHHG [0 erd GeplHHL W UEHTpa
THHECTH NONEPeyHOro ceyel A WHHLL (M. PHCYHOK 3}, M.
OnacHoe ceMeHHs onopHo-cTEPHHERRIX HIOIATOPOE ¢ BUYTPEHHHM KPenasHHeM apsMaTypLl | pHcy-
HOK 34) cAgaver IPHHHMATE ¥ ONOPHOr0 qUiania, onopHe-CTPERHEBLY HIMHTOROE ¢ BHENHHM KPere-
HHEM apMaTypld (PHCYHEH 30, B} — v KPOMEH HHEHETD iania, 4 onopHo-IITLH PERRY - HI0ATOp0n
(PHCYHOK 31) — Ha FPpadHleE KOHTAKTE WTEPA ¢ DaphopoBiis TeSoM WITTOp.
JonyCcTHMYD HIrHGRI0WIYD HAPPYIKY MUOTOAPYCHEN HINTIOHOHHEY ONOp { PHCYHER 38, ©) caeayer
MPHHUMATE PABHOH JOMYCTHMOH HAMPY3Ke HaHMeHee MPodHOro Spyca, onpeieienioil no opmyie (3).
2.3.6 llpn pacrmonoEeddy pas No BeplIHHAM  TPEYIOAEHAKA (PHCVHEH 20, B, I} HIOWSETOPLL
OAHOBPEMEH IO MCTILITLIBNT KAK PACTATHEIONHE (CEHMAIONHE), TAK {4 Harubamumme younua. domycri-
MY HITHOAOMYI0 Harpy sy (F ) B HLOTOHAY CASOYET onpeieaatk no dopayne (8), npuunsan £
panHoi paspyamei Harpyake npH HIrHGe HINIATOPE, TOMVCTHMYID PACTATHEAIOUIVIO HATPy ARy (F !_j
CReayeT OnpelensTh no dopsyae (3), NpHEuMan £, pario paspylaoiiei Harpyike npH pacTaxe .
2.3.7 onveTHaoe HANPAKEHHE T MATEPHATE MPOBOAHHKOS (0§ § METANECKATAN CIEAVET TIPHIH-

MEATL DA 1M

"1.1-:'\'" - ﬁ" 'ﬂllr\I 1

Mg @, == NPefel NpoIHOCTH Npi pacTaxeni, H;

N koot HIHEHT JOTYCTHMOE HAPYIKH, papHBE 33--30 % oT npenena npodinocTy.
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K onpeaeacams SONyeTHMBY HATPYI0K BE M30UUETODL 0 HIHHHBE (0P
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Pucvuor 3

238 JonveTHayio HACPYIKY HA MOOBECHEE HIOMATOPL COSOVET OpHMHHMATL pasaoi 30 % or
PAIRYIWAKILLEH HAMPYIKH, T. €.
£

=03 F .. (9)

2.3.9 Paccrodnin MeRLy Npopodaueasi das (A4, o), 8 TARKE MERNY OPOBOIHKAME W 3232 MIEH -
HLIMM 4acTAMA (A, ) WHHHBEK KOHCTPYEUHE Hanpasennes 35 KB 0 BeIe U NPORGEOR OLIHHOBKH
PACIP2AENHTENLHBIX VCTPOHCTE, BOAIYILHEY THHAN 0 TOKGIPOBOLIOR K MOMEHTY OTKTROHeHEA K3 100HE
GCTABATECA DOILLIE TOMYCTHMLIY HI0IRLMHONHLIY PACCTOANMWH, onpeienden X mpH padou iy HANPSKeH Hax

"rtdl .pg"‘f.:h-.p gt o
A-h ] = "dltl- 1. OiM, E }

roe "'1|1.- HA - MHEHHMAILHD AOMYCTHMBE PACCTOAHHS N0 YCIORMAM MPoios COOTRSTCTREHHD
MERAY NPOROIHHEAMH a3 | APOBOTHHKIMH 1 SasesIeHlBMH HacTHMHE PR

pafouen HANPARSHHE.

—ifr. 0130 P—aaon

=k
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2.4 Onpeae)eade MEXANHICCKNY HANPAGKCHHNE B MATEPHAIE NPOROIHHKDE H HATPYIOK HA WX onopel npE K3

241 PacyeT WIHHHMEXY KOHCTPYKUKHA, o0NalamiIHY BWCOKON HECTHKOCTLID

2401 Mpn pacuere mAUH0N KORCTPYKLHH, 000a1amied BLCOKOH HeCTEOCTRI, LMY B ADon
MPHUIETE MEATY HA0AATORAME, KPOME KPAiHNX, cenyeT pAaccMaTPHBATE KAK CTePEEHL (Ga0Ky © IaAPHHPHD
OOSPTEIMM KoOHLaMK, Tadmuua 2). Hanwyre oTBeTRIeENHE JONYCKASTCA He YUHTLIBATL.

2.4.1.2 MakcHsMaleHOe HATPAKSHES B MATEPHATE LWHHE {4} B NACKATAX 1 HATPYIKY HA H30JATOR

Mmax
(1]

LIMHHOE KOUCTPYELHH BEICOKOR MecTkocTH npu Tpexdatiosm K3 (F ) B de0ToHax CIeayeT onpeieiars

M0 (PO pMVILa N
5 Mow  Frow! (11
miux = w - |-'- w

L 5.1 (12

ll-llﬁ_ﬁ‘f milk « }

- MAKCHMANLHAA CHIA, BOSHHKLOWAA B MHOMONPpoaeTHoN Ganke npy tpexduinom K3, H, n
onpeneagemMas no dopsyie (2]

[ — OnHHA NpOIeTa W, M,
W' = MOMEHT CONPOTHRAEHHA NONSPEUHOTD CEYeHHA WIHHLL, w7 (opMyI 004 ero pacyeTa
npHBedels B Tatndne 4;
AP woddepHiHeHTs, IaEHCALIHE OT YOIOTHA ONHPpanind (JaKpenieint) muH, a TAKKe JHcaa
MAPOUIETOR KOHCTRYEUMH © HepaspeIdblyMy WHHAME (Tadauua 2.
Mpa pevidranoy K3

rpe FO

meay

o Foul (13)
mik = }‘. 11-".
H
Fio =B Fi (14

Jipyxnoaocnan moaa 2 Fol — MAKCHMATLHAR CHIA, BOIHHKAIOWAR B MHOTOTPOIETHON Ganke npo
amyxtpazyom K3, H, 0 onpemsessesan no qopayne (3.

Dam [pu pacdere panpREecHEd B 0DIACTH CERAPHLIX COSAMHEHWR, HAXOIALEHXCH
Hi PACCTORHMM 2 OT GOopHOrD cedermns, o dwopyied (11w (13} cregyer nogcrap-
NATE aHadeHnd LA (2), seMucie ke & coOTREeTCTENN ¢ Tadauuei 10.

2413 DUekTpolHHaMAYECKHE HAMPYIKH Ha OTAEABHEIE MPOBOIHHKH CO-
CTABHESY WHH (pHCYHOK 4) 00YCIORIEHE BIAMMOOSHCTEHEM NMPOBOONHKOR Iy -
rux as ¥ OTIeALHLY WTEMEHTOR MPOBOAHHEKA odHol dain. MagkcuMaisHoe
HANPHMEHHE B MATEPHANES COCTARMMY LKA npy K3 ponyckaeTes onpeaeisTh mo

AEEI hopuyae
"1"14.!. - n.h LY t ﬂa.l mix 7 ( I'S}
j ) B" e g, - MAIKCHMAILHOE HATIAAEHWE B MaTepiane mHHL, COVCTIORIE HHOE
0N BHEHMOAEHCTINEM TIpoBOOHHKOE apyrux dus, [Ma, koTopoe caenyer
ek - .
GNPEIenATE 6 EHCHMOCTH OT Bida K3 no dopayne (11 i (13);
I O e MAKCHMATBHOE NHATIPAMEHHE B MATEPHATE WHHB, OOYCIORIEHHOE
BRAHMOISHCTENEM OTASNLHEN WEMEHTOR NPOBOIHHES oddoll duadm,
E Ila, koropoe cnemveT onpeieidsaTh No GopmMyie
el
111 r q 1
3 I a 200712 K, [_Ju (16)
an ey 1
l 12a, W, )
5
-
| rog {,, — AMHHA TPOTeTa AMeMEeHTE WIHHEL MEXIY NPoKTAIKAMA, M,
YA i, ~— PACCTOANHHE MERIY OCAMH MONEPEYHLIX CEHEHHH WIEMENTOR COCTARNLIX
VIRE [IHH {pHCVHOK 4), M;
W, == MOMEHT CONPOTHIRIENHA NONEPEUHOTD CEYeHMA INEMEHTE WIHBL, M7

e','_. — YOAPHLH TOK Tpexdusioro Wik asyxdasioro K3, A
Prcysox 4 A = WACTO COCTABHLIY NMPOROIHHRKOR (asid.
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Tabanpa 4 — Dopmyasi 408 CAPCICICAHE MOMEETA HAcpuma J o smomenta conporeeicann W nonepeussix
COSeHNE maE
Facuetnee duopayim
{ ENMCHHY IEHH
T W, m
N
0o
— A [ i
B | - J == w, =—
[~ ] 1
¥
L - i
t -x_ _l'l = ? W = +
&
Ly
L E = ” st
5 “:"’: - J o= b W = e
it o 2 f 3
h
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oY .
i | i 5
& X g o= hh W =& i
% « - ' B - 3
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| ¥
:._-‘ 22 S R ¢ HY - A4 B - g
e I3 Y5
1 2
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¥
- b x D4 3
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fpodoaycenue matam 4

Pacuernme fpropuyinm

Cemgruy wnn
Iout [T
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N ST TSNS Ry
¥ H""_“HBH 4.1“’4 il
_I_ 4 — = + — AN
// | W, = | B (H-hy+ b, A+ 2 (B4 - AY);
F. 4 x J= L BH L -
) ] tf: J = |a-m Wy by A 5 S B4— AY)
r =77 e T e o b B
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o= AR CTHHARPTHRIX LY TARPOELIX npodpamei
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MprbnseH sare Jsopuyaks:

CoueHNe NPORATHRX NPC{nci CraHIapTHEK
ABYTARPOALIT npoduins HL spebpos
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wEEEepOoiprHEE (KOpeTHRIGE) nopodwasn sa «pedpoe
1
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Ouowysanie mabanigu 5

Pacuernme fropuyi
CeutHies mua-

Iom? Wom!

Ceuppne auboi l!lJlI!lFl.\'ILil {}FHI:“'H!F[HHT"'HHH OUEHER MOEMSHTA COTTPOTHEICHHA OTHOCHTE MR-
Hix I:[L'HTFALL:IhHl:lﬁ: THCHL
JLAH CIUTORTHOTD CHMMETRHNHOI CCHOHHH

5o - X'k
W, =W = 86k J_= —
I MO0 CHMMOTPHMHODND CCHEHHR

, 5 Kb = irh
l{" = i = e— - — -
= H' 3.’:1‘|l & h J‘i-

7 A B
A Ll A 1Y
¥ i h bk

rac § — naoupas cedchni; B, 0 — BRICOTE M LWIHPHHA CoNEHH
COOTEETCTREHHD, | — MepUMeTp; A — TOMUMHE CTEHEH {118 nojo-
I CEUCHMH )

* Fenw HPOEAOKH NPHABEIPEHR K ODEHM NOIOCaM  NAKSTR, MOMEHT HHCPUHKH B MOMCHT COMPOTHETEHE
FIPREE MMELHST PELEH BN M

) ek {3at+ )
J.='rj_n1ja1+.'1a'} T J-'l-"I = ———
* " o, + b

242 PacueT WIHHHLX KOHCTPYKUHA ¢ XeCcTEHMH ONOpaMH

2421 HuHvIo KOHCTPVELHID, HIHATORL KOTOPOH ollaTmoT GHMCOKOH MeCcTKOCTLEy, B pacueTax
M JHHAMHYECKYED cTolkoCTE npH K3 cneaver npeicTanisTh KAk CTEPHEHE C 3ALIEMTSHHBIMH KOMWIEAMH,
HMESILHE THIE OCHOBHYIG YACTOTY CODCTREHHBIY KoneDani.

2.4.2.7 MakcHMATRIOE HANPAXKEHHE B MATEPHANE IAH (3 ) B NACKANAX H HATPYIKY Ha HI0IATOPE
(F,.) B HEIOTOHAK OpH PACTOIOMCHHH WHH B O0H0H MIOCKOCTH W BLICOKOH MECTKOCTH HIONATOROD
[HHHOH KOHCTPVELIMA CIeIyeT OnpeieniTh no gopsyias

npe Tpexdisiosm K3

P! ey
ﬂlll.l.\. i. w r.
JapncumocTs IRBAMEMCCKONG KOMHENEATA 1AR MR TOPOR
H H WEEH 0T 44CTOTH COOCTECHHEY KOucOanmi mmnL
Fll=BFo; % 7 T
npu apyxidainos K3 [
Fib g (19) |
[Trl'lllh L }l I_Ij T] L f
2ol 11
" /
J i3 =41 el
'Fh.ll _Ef- max rl J {_l:]] ---.
rge 1 — kosbfuuaenT AHHaMHMeCKoR  Ha-
rPY3EH, 3aBHCHUIMA o7 pacueTHol / N
OCHORHOH 4acTOTR CODCTREHHLIX Ki- 7 =
medarit wrnn S Inavenna koad- | ’ B ‘.4--"”
(HMUHEHTA B 3ABHCHMOCTH OT OTH/I0- f A -
wewna  f/F (f = 50 [u) cneayer L §
ONPEAeIaTE N0 rpagukaM, Npaee- |
JeHHLIM HA PHCYHKE 3.

IHAYeHHA PACHETHON YAcTOTRl CoBCT- qa2 gmogf gf gy & 2 IL/E
DEHHBIX Kogebannil (f) B repuay ciedyer orn-

PEIENATE B COOTRETCTEMM ¢ 2.4.2.4. Prcyox 5
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2413 MakcHMaILHYI0 HATPYIKY Ha NPONOAHBE H30MATORE (F ) B HEIOTOMNAX CHeIyeT OnpelenaTh
g ropsaye

. i3 - 107 e o 21
;Itl_ﬁTJlll[\l U :Il_'lll '*'1|| "‘p.‘...'n “:- " }

roe [ PpEcCTOAMHE OT TOPUA MPOXOIHOTS HIAIATORA 10 GIHKANIIers onopuero WIoaaropa dais, .

T
2424 PacHeTHyIo HAcTOTY CODCTREMHLIN KoIehanmi WHin (f) 6 repuay coelyver olpeleiiTs Mo
thopuyyne
e .
. £J
fi=s— -, (22)
¥ m

roe £ — Mook VIpYTocTH Marepuana win, [la;
J o MOMEHT HHEPLUMH TONEPEMHOTD CEUEHHH WIHHEL, M7
M — MACCH WMHB Ha &HHHLY JTTHEBL, KI/M;
¥, — NapasMeTp oCHOBHON YACTOTH COGCTHeNHIY Konehaii WnHLL.
FHAMEHHA ITONO TAPAMETPA JABHCAT OT THIA MHHHOH KOHMCTPYKLIME H NpelcTanieds B Tabnuue 2.
24205 MakcHMaibHoe HANPMKEHHE B MaTepHale COCTABHLIN WHH (5 ) B NacKatay WiHHHoH
KOHCTPYELMH © MeCTEHMH OMOPaMH OOMYCTHMO onpelenaTe no dopsyie (13} TpH 5ToM MakCHMATEHOE
HAMPHACHHEE B MITEPHATE WK, oGYCNORTEHHOE BIANMOIEHCTRHEM NPOBOIHHKOE IpyIux dad (a, ) &
MACKANAY, CTEIVeT ONPEIeIaTh B IARHCHMOCTH OT BHaa K3 o gropayae (17) wan (19), a MakcHMaLHoe
HATNPEASHHE B MATEPUANE IIHALL, O0YCAORIEHHOE B3aHMOMeiCTEHEM OTIENBHEIX MIEMEHTOR NMPOROIHHEA
oauol datkt (g ) B 03cKAnIx, — ne dopayne

H

21074 K, [r’ ]’ (23)
1w an

wa
A may 1 a H.-'
an =1

rae 1, — KoMpPHLHEHT AHHAMHUECKON HATPYIKH, JIRNCALIIH 0T pACHeTHOH 0CHOBHON UacTOTH cobeT-
BEHHEY KOMEGaHHH MeMeHTOn COCTABHOH MM J, KOTOPLIA ChHeayeTr OnpeieldarTh Imo
pacyeTHLIM rpafiHKan, NPUBEEISHHLIM HA PACYHES 3.
PacueTryio ocuomiy i yacToTy CORCTHREH MR K0ae0aHmil ameMenToR cocTanod e (f, ) B repuax
CHeayeT olnpelenaTk no fopayne

| =a

q (24}
rie J'I_I = AMHHa OPORETa JNEMEHTA IWHHI MERIY NMPOETaIkaMd, ]
J = MOMEHT HHEPLIMK MOMNEPeMHOrs CEUeHHA IeMeHTa LIHH, e
M = MACEE WIEMENTE Ha S0MHHIY JTHHEL, KT /M;
4. == DACCTORHHE MEKDY OCHME MOMEPeYHLIY CeYESHNN WIEMEHTOR COCTABNHEY MIMH {PHCYHOK 41, M.

all

2426 Makcusanehos HANPAKSHHE B MATEPHATE WHH (3} B Mackandx M MakcHMATLHYIo

HATPYIKY HA OMOPHLIE H NPOXOIHLE HIOATOPE (F ) B HBIOTOHAY, MPH PACTIONGHE HITH MIHH Mo BEPIIHRAM
L . Hl

TpeyroiaLHHKa (pHCYHEH 20, B, r), clelyeT onpeleidTh ¢ VYeToM MY NPOCTPAHCTBEHHLIX KooteDanmi,

HCTION BT (POPMYITLL

Fond o (25)
T = W N5g -
.I"'-:IIII = '..;:;)_ Ny | {26)
o= F (27)

rae W - MeHLWHE W3 OBYX MOMEHTOR CONPOTHRISHHA NMOTePEdord CeHeHHA IWHHE [MOMEHTA
COMPOTHATEHHA W, OpH HArADEe B MIGCKOCTH U H MOMEHTA COMNPOTHRTET A W, TIpi Harnoe

LWIHMHEL B MIOCKOCTH T (pUcyaor 2], ub)

FUL O NeKTPOIHHEMIMECKHE CHILL, OTPEIENseMue COOTRETCTRENHO 0 (opmynam (2) n (3);
Hx

[ Y]
£, Ep— KOMDPMLINEHTEL, IHAYEHMA KOTOPLIY 008 HAWGOTE: PAcTIpOCTPAHEHHEIN THNOR LWHHHLIX
KOHCTPYEUEH {pHCYHEY 20, B, ') NpHBeisHE 6 Tadauie 3.
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Tatawuva 5 — Isaveenn woodupuunesTos £ w £, mMHHEHLY KOBCTRYRIM

Frunenne xospnonenza
Mok Inauenne
e nel I - . iy .
Pacoanomenne wis koHCTpY |c|..:||_|’ xas '|="""""""'1 NN WEHH_ KpYE aas wnn
1 I:I”c!‘tl.:l. = = JA0ro # K hLae KA PETHDE
B CEMEHH CEUZHNY
I Mo scpvmEs RpRMOY T EHOTD | 0,95 0,95 1.16
paEHOOCIPEHHON TPEYITGIEHITE
2 Mo BcpluMHEs PABHOCTOPOHHETE i} 1.0 1.0 1,39
TPEVITU LH KL r 1.0 1.0 1.21

243 PacueT NolBecHOIDo CaMONECYIIEro TOKONPOBOAA
2431 PacueTHOE MAKCHMANLHOE HANPIHeHME B MATEPHATE WHH NOABSCHOMD CAMOHECYILEro

TOKOMPOBROAA (0, . .. ) B MACKATAX CHEAYET ONPeNeiaTh ¢ YHeToM COGCTREHHOH MACCH, MACCH HIOAANH-
OHHLIX PACTIOPOK M LA, A Takxe JeficTEMA Hanopa BeTpa, T.

a =a,,. +ta

BcY max u o

roe o — MAKCHMAMLEHOS HANPAEHREHHE B MATERPHATE LIMH BCASICTEHE WIS KTPOIHHAM AYECHKOr0 JeHCTEHH

ik
ToKa K3;

G, = HaNpUKeHne B MATEpHANE WIHH OT CODCTREHHOH MACCH, MACCH H30MALMOHILIY PACHOPOK W Tk, a

TAKE NeiiCTBHA Manopa BeTp.

Harpwaky va HIoiarop NoaEecHord caMOoHecyILETD TOROMPOBOIL CAEIYeT ONpeaeIdTE no duopayne (12

244 PacueT WHHHLX KOHCTPYKEUMHNA C ¥NPYIOoNOJATAHBLIMHA ONOPaMH

2441 MakcHMansHoe HANPAXKEHHE B MATEDHATE WIHH W MAKCHMATLHYIO HACPYIKY HA H30EATOL
HHHLN KOHCTRVELIAN © YOPVTONOIITITHELMMHE ONORaMi CIeayeT ONpelsiar COOTRETCTREHHO No Ry -
maM (17 w (18), a wacToTry COOCTREHMBIY KoneGauuil — no dgopsyne (22). VHTRIBEAA NPH 3TOM, YTO
MAPEMET OCHOBHOH YacToTkl # ABRAAETCA vHKoHel GeiapaiMepHux penwunn O, 0 ES w MAml, Toe
C,, — HeCTKOCTL Of0p, 4 M — nNpUBeIendan Macca. IHavYeHHH HECTHOCTH OMop ONpeleldior no
IKCOAEPHMEHTAT LHEIM TAHHEM, 8 NPHBEICHHOA MACChl — cornacHo 2. 4.4 2. Kpusre 108 onpeieieHHs
F, LM C MECTEHM JKPENIeHHEM HA OMOpaX. ApHBSIeHE Ha PHCYHEE 6, 0 004 WHH ¢ WapHupHLIsM
JAKPETeHHes — Ha pUcyHKe 7. 109 WHHE © 4epeiyiniiHMHECH HeCTKUMH W IWapHHPHBEIME 3aKPere-
HHAMH Hd 0MOPax 3HAYEHHE AapaMaTpa | JONVCTHMO TPHGIHIHTENEHO OUEHHBATE KK CPedHes MexIy

ero IHAYCHHAMH, HAHISHHLIMH N0 KPHBLIM PHCVHEOR 6 o 7.

Kpennse L0 GUPEILICHHE BAPAMET)E GCHOBHONH MACTOTE COGCTECHNMY Koueiannil minHe
MPH 26 HECTHOM SHEPEILIEHHA B ¥IPYTONMIETIHBL OIOpIX
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Kpuawe L1 GOPCICICANE BAPAMETRS OCHOBRONH HHETOTH COOCTBEHHEY KONCOAHNA HIHHL
NpH IMAPHHPHOM IHKPCILIEHHE 02 HE YOPYTONOAATAHBRY (00paX

! L] .
oA | — F".___—--
Mimd =0 a5 ___:_-..-:-‘;-ﬂ"'___.___._..—-"‘
25— = : [ -
1 IHEZea T |
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2 i = K] -'.lI'
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L - #.__.'____..— T
"
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|
m P 5 v 1008 £, ET

Prcvaow 7

FuaveHHA K U WHH C OKECTEHM 3aKpemieHHes Ha onopax opa O, 0 ES = 5000w ana ome ¢
[APHHPHEIM JAKpenIeHtes ua onopax npu O 5 £ 2 3000 npunenensl & tabnuue 2.

i

2.4.4.2 [NpueeacHuyo Maccy onopkl (M) B KHAOTpAMMAaX onpeie-
K pacueTy npuscacanci maccs 0T Mo npubnrEe RO gropayae

EF Pl .
M=M H_ (2%)
F am H" B
1 — rae M, — Macca onophl, Ko
§ ' ane A, = PACCTOAHUA OT OCHOBAHMA ONOPLE COOTRETCTREHHO 10
ﬁ HERTPA MACCH OTIOPLL {HIONATOPA) M UEHTPA MACCH MO-
MEPSUHOrD CEUSHMA IHHE {pHCYHOK B), M.
3 N Ecam yactora coleTee HHLIX Konebauuil onopol, sakpenieudHoil ta
Ry VAPYTOM OCHOBANHH HMIBECTHA, TO NPpHBeIsHHyIo Macey (M) B Kuaorpasm-
T MAN ClgAyeT onpeasiath mo qopsye
] C.. (29)
% JH = —1 =}
' ! (2mf_»
T .
| ‘ [ rag O, = MecTKOCTL OMOpGsl, PaKTHYSCKH PARHAA KeCTHOCTH HITATO=
FErrE T FErELiErs pa C . Hiw
Hit u

S = HACTOTA CODCTEEHHLIN KoneGanui onopor, I, pagiad yacrore

Pucynox 8 "
konedatdi wioaatopa f . o

245 llpopepKa TOKONPOGROAOE Ha 2NeKTPOJdHHAMHYECKYW CTOd-
KOCTL MPH HATHYHHE YCTPOUCTE ABTOMATHUYECKOrD NOBTOPHOID BEIN -
e HHA

2451 [Mpy Hanwyiy OuicTpodeRcTEYVIOWEY ATTB TOKONPpoBRoIL 3MeKTPOVETAHOBOK HanpAa®e -
e 353 KB M peiie caeaveT NposepaTE HA WIEETPOTRHAMPYECKYH CTOHKOCTE MTPH TIORTORHOM BETIOME =
MUK Ha K3,

MeTolHEa NpoBepKH IpHBETeHa B npiiokedan 4. Takoi npopepki He TpedveTcd, ecld npoloi-
BHTENEHOCTE GeCcTOROBON Tayan, (f, |} 6 CeKVHEaN, coCTammaer

23
78

JIE ||E

rae f, — mepead (OCHODBHAR) YACTOTA CORCTREHHEN Kotehalinil owwnos, 1,
& — DEKPEMENT JATVNANIA TOKOMPOBOIE NPH FOPHIOHTATLHAIN KouteDaiiy [WiH.
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246 PacueT THOKHX NPOBOIHHEKOR

24.6.0 Hpu pacuete rBKHY NPOROIHHEOR CIEIVET ONPELEIATE MAKCHMANLHLIE THHEHNE & [POnoI-
HHKAX W OTEAGHEHHE NPOBOIHAKOE MpY |1 noche K3

Pacyer rHeGKHX NPOBOIHMAKOSE CREOYET BECTH, MCNOIS W3 JAKO0HE COXpaneius sveprin. [lpeasapia-
TENLHBIE OUEHKE THHSHHE B NPOBOIHHEAY W CMelleHMHA NpoBOIHHKSR DONYCKAIETeA denarte Gel ydeTa
BTHAHHA THPEAHI HE0ATOPOE.

Pacuer rHOKHX NMPOBOOHHEOR CASAVET BECTH © NOMOUILID AJITOPMTMOR M nporpaMs xa 2BM.
MpeapapuTenbHee OUEHKH TAXEHAH B NPOROAHHEAY H CMeleHHA NPOBOIHHKOE AONYCKASTCA BeNaTh Ha
OCHOBE FKOHI COXPAHEHHA JMeprHy 623 yUeTa PACclemeHdd MPOBOIHHESD Mo MeTOAHEAM, NpelcTak-
NeHHEM B NpHIoKeHHA 1.

2.5 llposepra WHUARX KOHCTPYEIHE, THOMKHX NPOBOIHAKOE W 2ACHKTPHIECHHY ANNAPATOR HA JIEKTPO-
MHEAMHYECKYH CTolKocTh nipn K3

2501 Ipu nporepke WHHALY KOHCTPYEOMA HAa WVISKTPOIHHAMMUSCKYHD CTOUKOCTE PacueTHRIMI
BEANTHHAMH ABTH TR MAKCHMATEHOE HAMPHCKEHHE § MATEPHATE WAH () B IACKATIN M MAKCHMLTLHLE

HATPYIKA Ha HIOAATOPE (£ ) B HLIOTOHAN.
[ NpoBepKH WEKTPOIHHAMNUECKOH CTONKOCTH INHHHLIX KOHCTPYKLMI CReayerT HCenonp3ioBaTh
CTeAYHNIHE HEPABEHCTEA:

a] =0

midx

Ao . {3‘”}

s = Acsil?

roe o, — AOMYCTHMOS MEXAHIYECKDE HANPAKEHHE B MaTeprane wuw, [la, koTopoe clelyer onpeielark
B COOTRETCTAEHM C 1. 2.3;
AOMYCTHMAA MEXAHHYECKAR HATPYIKD HA HIONATOPE, KOTOPYIO CASIVET ONpeaeidarh B cooT-
BETCTERM C YEAZaHMIMH 1. 2.3,

232 [lpn npopepke MMOKHX NPORCIHHUKGE M WIEKTPOOHWHAMHYECKYID CTOHKOCTE PACHeTHBIMIE
BEHYMHAMH ABAAKTCA MAKCHMANLHOE TAXEHHe £, FH oTEnodenre nposodon npe K3 5.

Jia nponeprd WIEKTPOOHHAMMYECKOH CTOHKOCTH FHOKHX NPOBOAHHEOE CIEnyveT MCOILI0BEaTh
CHEIYILHE HepaBeHCTREL:

F,

ETT

"FII!:lh..l E" 'FJIIJI: {3 I}
Biin Z 80
rae £ — BONYCTHMOS THAHSHHE NPOBOICE, KOTOPOE CASIVET ONPEILTATE B COOTRETCTENH C YKAIAHHAMH
n. 2.3

DOMYCTHMOE OTEAQHEHHE NPOBOAOE, KOTOPDE CHEIVeT oNpeielaTl: B COOTHETCTEHH ¢ YKa3a-
HHAEMH . 2.3,

2.533 DAekTpoIHHAMHYeCcKad CTOHKOCTE IEKTPHUYECKHX aANNapaton B ABHCHMOCTH OT THIIA W
KOHCTPYELMH XaPAKTEPHIVETCH HX NIPSILbHEMHE CKBOSHLIMKE TOKAMM | H J'__n e H HOMMHATLHLIMH

. 1 " np. CER I ’
TOKAMH MIEKTPOAHHAMHYECKOH CTOAKoCTH {,, M [, WIH KPaTHOCTHIO TOKA IEKTPOLHHAMHYECKO
croftkocTi {42 K

AgiEr ||m-|:|= TIHH
'.':L'El.!KT[!:}D,I.!IIHI'..'IH'-IE'L‘HUH CTOHKOCTR MERTPHYECKONT ATITIAPETA ofecnedYena, ecal BblIQNHA ITCHE

5

i}

YCOADRHAL
awe E flll"':
i =f:
-.'lll.ll I\.J.I ':32}
f.-u;:u SEH 2 I:.'J"
;Hrl (e} E 'FIII.""
roe £ — HadaneHoe 3dadeHHe lI’E‘[!HD-ﬂH'-IECKﬂﬁ COCTARAARINEN ToKa K3 B HIEKTPHYECKDOM aflnapaTe;

[1tY)

by — YOapHLA Tok K3

3 TE;[IH]I‘IEEEUE AelcTBHE TOKA KOPOTEOND 3AMBIKAHHA

3.1 Onpengnenne durerpaia Taoyna npa K3
311 Creneds TepMHYECKOTD BOVERCTERA Toka K3 Ha NpoBOAHMEN M IeKTPHYECKHE anmaparTes

QnpelensencH Inadernes HuTerpana Aoy [Bm.,] B asMnepax b KEVIPATE Ha CEEVHIY
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AT

[ izdn, (33)

Li]

ree i — Tok K3 B NpoHSBONLHEL MOMEHT BREMEHH §, A
[y = PACYMETHAA OPOIOEEKHTENLHOCTE K3 B snexTpoycTanonke {cw. o. 1.1.3), c.

JomyeTHMO CTeneHE: TEPMHYECKOTD BOAeACTERA Toka K3 onpeleadars TAKMEE TEPMHUECKH JKBHEA-
NeHTHEM TOKOM K3

(34)

TER. -

W PacYeTHOH NPpOIoIEHTEIEHOCTLD K3,

3.1.2 Heodxoonwulil 008 NPOBERKH MPOROIHHKOE H WIEKTPHYECKHN ANNAPATOR HA TEPMHMECKYID
croilkocTs npi K3 unterpan Axoyia 8 nonyckaeTen oOpelelaTh OpHETHAEHHG KAk CYMMY HHTETPAROn
OT NEPHOAHYECKON B anepHOIHeckoll CoCTaRmAnmnY ToRa K3, 1. e

IIE:r.*r\- - 'E'n:n..: i Er:p.u' (35)

3.1.3 Metonuka aMaJdWTHUECKHY pacdeTon HHTerpiia [Eoviad 4 TepMIUecKH JKEHBAISHTHOMD TOKA
K3 mapucAT oT pacdeTHOl CXeMEL 28K TPOVCTAHOBK A, NOTOReHHA pacdeTHOoH Toukd K3 1 ee viate HHoCTH
OT FeHEePATOPOE, CHEXPOHHBX KOMISHCATOPROR M 2NekTPOABAraTeasi. TTpu 5ToM BOIMOMHEL CReayIouiHe
CIYUAM:

) HCXOOHAH PACUETHAA CXEMA HICKTPOVCTAHOLKH HMEST NPOoHIBOILHLIH BAI, HO 404 BCEX FeHepa-
TOPOR M CHHXPOHHLIY KoMOeHcaTopon K3 Apmbgercs yianeHHbM, T. € OTHOWeHHe JeHcTEviouero
IHAUEHHA NEPHOEHYeCKol COCTARIAMIIEH ToKa 10B0r0 reHeparopa WIH CHHXPOHHOMO KOMIOSHCATOPN 1
HAYATLHEIH soMenT K3 K ero HOMHHAARMOMY TOKY MeHee OByx. B oTowm Ciyuae Bece HMCTOMHHEKR
WIEKTPHYMECKOH JHSPTHE NMYTeM NPeodpaloBarun CXemMbl EMEIIEHHA JONKHE DT 3AMEHeHll (EHHM
IKBHBATEHTHEY HeTodHHKOM, 300 KoToporo NPpHHHMAINT HEHIMEHHOH [o aMIUIMTYAS, 4 HHAVETHBHOE
COMPOTHRASHNE PABHLIM PEIYTETHPVIOLIEMY SKEHBATCHTHOMY CONPOTHATSHHD IMEMeHTOl PacyeTHo
CXEMBS,

O) HCNOIHAA PACYETHAA CXeMA COMSpaNT OOHH HIH HeCKOBEG OOHOTHITHEY H QOHHAKOBD YIATEe!-
HBIX OT pacyeTHol ToukH K3 redeparopos (CHHXPOHHEIX KOMIEHCATOPOE), OpHYeM pacydeTtioe K3
ABRMASTCA BAMIKKM: A8 HCTBVIOUIE? IHAYEHHE MePHOARYMECcKOH COCTARTAIDIIER TOKS MeHepaTopa (CHHXPOH -
HOro KOMIEHCATOPA) OPeBRIAcT erd HOMHHANLIEN TOK B 2 W Gonee paza;

B} HCXOOHAA PACYHETHAH CNEMA COISPHHT MPONIEOILHOE YHCIO HCTOMHHEODR 2JHEPrdH, O0H
KOTOPRLIY pacueTHoe K3 anigeTca yoaneMHbiM, 3 Tak#e TeHepatop (CHHXPOHHEH KoMMeHcaTop),
KOTORLI caatan ¢ Toukoi K3 no pardanekuoid cxese H 210 K3 108 vero aaidaerca oauakus. [Tpu amos
BCe YIATeHHEE HCTOMHHEH JHEPTHH W CRAILBINIMHE HX © TOUKOH K3 aneMedThl pacueTHOH cXeMbl
CAEnYeT OOLEAHHHTE B OTACALHYI} BeTEL H JKBHBAASHTHYI0 D1C B 3TOH BETBH CUHTATE HeHIMEHHOH
Mo aMILTHTY.IE;

[} HCXOIHAA PACUSTHAA CXEMA COTEPKNT PATTHYHLIE WCTOUHMEN IHepriH, 108 KOTORELX PacyeT-
Hoe KJ AmAeTca voaneHHLEM, B TPVIOY 50eKTPOIBHTaTeneil, npHueM pacueTias Touka K3 vwaxogurea
i WHHAY, K KOTOPRIM MOAKTIONeHL WIekTpoapdraTend. [IpH 3ToM HA CXeMe FMEeUeHHs BCe
YIANSHHBIE HCTOMHMEH JHEPIHA 1 CEH3LIBAKMIME WX ¢ TOUKON K3 anesMe Tl pacueTHON CXeMLl cneilyer
OOLEOHHHUTE [ OTOENEHYID BETEL H SKBHGATeHTHYIS 2C B 370l BeThM CUMTATE HeHIMEHHOH no
aMILTATYIE.

3.1.4 Npn onpeaenesny pHTerpata Ixovia 4 TepMidec kol 3KBHBATEHTHOTO Toka K3 Jonvekaerca
MPHHAMATE, YTO AlepUOIMYecKas cocTanifiomwas Toka K3 or 1ol yacti pacueTHOl cxembd, ROTOpS
COLEPRMT YIAMeHHpe OT sMecta K3 HCTOYHHEN IHEPTHH, HEJABHCHMO OT €8 KOHQHTVRALHH HIMeHHeTCH
Mo AKCTIOHEH LHATEHOMY 3aK0HY © IKBHBANSHTHOH MocToARHON BpeMedt

» i (R=0
[T i R" ‘_-'I.'= L-” T

(36)
rie x, (R=0) 1 &, (x = 0) — peayIETHPYIOIIHE IKBHEAIEHTHLE HHIYKTHEHOS H AKTHEHOE COMPOTHRE-
NEHH PACCMATPMBARMON YACTH PACUETHON CXEMEL, ONPEIIAEMBIE W CXEM BMEIIEHHA, 0 KOTOPLX Boe
WIEMEHTEL PACYSTHON CYeMEl YYTEHE COOTRETCTREMHC TOABKO HHAVETMEHEIMH H TOALKO AKTHEHEIMH
COMPOTHRISHHAMH,
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3.1.3 Ecas MCXoOnafs pacueTHad CXemd COJepHHT DOHH HIH HECKONLKD MCTOMHHKOR JHeprHM, 1L
KOO M3 KOTOPLIX pacueTHoe K3 anmierca yaanennwis, To wHTerpan [xoyna (B,,) B avnepax B
KEEIPATE W CEKVAOY, CREOYET ONPeaenaTh Mo qopuMyne

&, =8 + & SN

TEf Tep. o TET i noe

I

0Tk

+ 1 (1l —e ==, (37)

rpe f

moc

= HAYANLHOE FHAMEHHE fepuolnyeckoli coctapndiomed Toka K3 0T yOATeHHOro HCTOMHHKA
{HCTOUHHEOR), A
B aToM cayuae TepMHUSCKH JNBHBARCHTHEIA Tok K3 (1 )} B aMnepax pasen

i

=
Frenae ® Toc et (l-e ), (3%)

B cnyuanx, koraa £, =37, . ueterpan Qxovna B J00YCTHMO ONPERETATE N0 (hopMyme

E = "rﬁm. {fu:n.'l u -"- '.lh-]’ {39}

Tep

a TEPMEYECKH IKBUBAASHTHEIT Tok K3 H,m o) B asMnepay — no dopayne

‘rll.'rl L = Jl-:ll\.r. I"I] t "r: u"rllrllﬂ\..l' |:.4[]}

3.1.6 Ecam Mcxoousad pacueTHad CXeMa CONEpRNT OOHH HIM HECKOTLED OMHOTHITHLIN H 0IHHAKOR
VAANSHHEN OT pacueriol Touky K3 redepatopos (CHHXPOMHEIN KOMIEHCATOROR). IMPHUeM pacueTios K3
anagered GanIkEM, o wererpan daoyna B, cieayveTr onpeiensrs no dopsymne

B =12 1B,_ 1, +T (1—e ")

mor TEPp.T OTEND

) {41}

roe f

nae

- HAMATLHOE DeACTEYIDMWE: IHAYEHHE TIEPHOIHYECKOH cocTamwmnomeil Toka K3 o1 remeparopa
[ reHepaTopoR, CHHXPOHHEIY KOMIeHcaTopon), A;

T, , — NOCTOAHHAS BREMEHH JATYXAHUA ATEPHOINYECKO] COCTARMAINSH TOKA OT TeHepaTopa (reHe-
PATOPCE, CHIXPOHHLIY KOMOSHCITOPOR),

— OTHOCHTENENE Humerpan Quxoyns:

'?1' TEp.F

[ 12 di

ner

= (42)
TERT c]
- i

MM o
rog f,, — Asicroyiolues InageHHe NepUOIMecKol cocTammoled Toka K3 0T redeparopa (reHepaTopon,
CHHXPOHHEX KOMIEHCATOPOR) B APOHIBOIEH BRI MOMENT BpeMern, A
Juauenua oTHoCHTEARHOrRD MHTerpana Mwovna 8 VIRTEBAIGILERS WEHAHHE HWIMEHEHHA BO

BPeMEHH AMIUTHTYIL OepHOLHYCCKOH COCTaraued Toka K3, nNpH pasHibx CHCTeMax. Bos0vateHs
FEHEPATOROE M SHBX YIATSHHOCTIN pacueTHoil Touku K3 oT reHepatopons, T. €. PasHBLIX OTHOLISHMAN
OeACTEYEHMUErD 3HAYEHHA NEPHOIHYECKOl COCTARMIOIEN TOKa TeHepaTopd B HAYANBHLE MoMenT K3 K
HOMHHALTLHOMY TOKY MAllHHBL MOTVT OLITL OOPEISIEH Ll 10 KPHERM Ha PHCYVHEAX 9= 12,

IMpu pacesiaTpUBacMoil HCXOOHOH pacteTHOH CxeMe TepMHUECkH IKBHBATEHTHRIH Tok K3 (. 15
aMrepax Cleaver onpelendTh no gopayne

3-|| Eim
TER. ak = Iﬂlup.l . f (1 e ok (43
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Kpuesie 18 onpeacicuns E“p_. OT CHEXMOBHEX
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B emyuanx, korna £, =3 7 warerpan Maoyna 8 MonyeTHMO onpeiendTs no fopuyne

nTey =

E'u:u- = ';;!!ui ':'En-n [ — "rj ol (44}
4 TEPMEYECKH IKBUBANENTHLIE Tok K3 (f, ) b avnepax — no qeopsyne
;H!ﬂl. ey = 'Irl.lll I‘IE TEfu.P . r.l.l'rlfrl.u'l..l' t45}

3.1.7 Ecas HexXooHan pacyeTHad CNEMA COIEPHHT NPOHIBONLHOE YHCIO MCTOMHHKOR JHepruH, 1
KOTOPEIX pacteTHoe K3 SInAeTol VIATeHHBIM, & TAKHE FeHepaTop (CHHXPOHH LI KOMIEHCATOP), KOTOPLI
npd K3 okadudeaeTod CHAZAHHLIM C TOYKDH K3 no paiwansiod cxese H 1o K3 00 wero dwidgercs
GANIKHM, TO HHTerpan Jaoyis ot nepuoanseckoi coctamamited Toka K3 (8, |} B aMnepax s keanpare
Ha CEKYHIY CASOyeT onpeleliaTh no opayne

= I | 2
'Hn-n. n {;l.m. _;Ilm. "ru-ol ':'-} TE.T T 'Fl.u: !_fu:-.l} Irnn..l" {46}
rme .F"w_. — HAYILHOE IHATEHHE ]'lEp-[!ﬁ..lH'-JECb‘.DIi cocTarngoeit roka K3 ot YIAMeHHLIX HCTOUYHHEOSE
IHEPTHH, A
o = OTHOCHTENLHBIE HHTEDPLT OT TIEPpMOIMUecKOl cocTammmoiet Toka K3:
TepT
]- I di

nirr -
0 =i (47)

= T

nor CoTEa

FHAUYEHHA OTHOCHTENLHOTD HHTerpana M PEEHLY CHCTEMAY BO3OYKIEHHA TeHepaAToORoE H

TEp.I

EIIHEY YAATSHHOCTHS pacueTHol Toukin K3 0T redeparopon MoOryT OLTE OMPeIeneHid Mo KPUELM HA
pucvHEax 13—16.

Kpneme aim onpepeacins () Tep.s T CHEXPORREIX Epusw ana onpeaenennn o OT CHIXPONEBEX
L] L]
FEEHCPATOME ¢ THPHCTORNOH MR BRCOEMECTOTHON FEHCHATOPOR ¢ THRPRCTOPHOIE CHOTEMOH CAMOBIAHYAICHHA
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Mpu onpeaenessl WHTerpana JIxovna or aneproiideckol cocTapmmomed Toka K3 peobxoaHmo
FUMTHBATL, YTO YHCIEHHEE THAYEHNA NOCTOANHEX BPEMEHH TITYRAHWA AMepHOIHYeCK MY COCTARTAINIMX
TOKOE OT IEHEPATOPA WAH CHIXPOHHOTO KoMOeHcaTopa {F), ) 0 CEEVHIAK H OT VIATSHHEIX HCTOYHHEOR

AHEPIHK [T.th O CEEVHIAN ODLMHO IHAYHTEALHO oTaHga0Tea apvr ot apyra. [Moatomy rurerpan dxoyins
CHEOYET ONPEIenATE MO BLPEXEHN KD

o ; ; i )

Brpu= j‘ (oo &8 "0 fyee . yFdr= 17, T, (1—e e y+Hi, T, (l—e ")+
47 e (4%)
+ I TR II;II | I — EI T T} R
r.l B + H
B cayuasax, koraa £ = 3T, . A0MYCTHMO HCNOOLIOBATL BEPAKEHHE
- T r (49)
E:up.a. - "r|'|._.; e nar Tag

Mpi paccuMaTPHBEIEMON PACYSTHON CXeMe TePMMUECKH SKBHBATEHTHLIH Tok K3 onpegenswor no
ipopayne (34}, yuuTeEaa opy 3ToM (35). 3uauenne 8 HANOOAT ¢ NOMOWLIG Gopsyin (46), a B -
¢ nosoi ke dopayiel (48] win (49),

318 Ecaw ucxoaHad pacuyeTHAd CNeMa COLEPRMT YOAMeHHBIE OT TOUKH K3 HCTOUHHKH IHEPrHH |
rPYIny aeKTPOaRHraTenel, npUues pacyeTHas Todka K3 HANOANTCA Ha WIHHAX, K KOTORBIM MOTEI0ME HEd
WIEKTPOOBATATER W, To LA YIPOWEHHA PACHSTA HHTerpana Jxoyiaa rpynny Wiek TROABHIraTenef Jomycramo
JAMEHHTE QIHHM JIKAEBATEHTHLIM JMeKTPOIBHIATE e M, MOUIHOCTE KOTOPONG PARHA CVMME HOMHHAABHLIX
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MOWHGCTER  OTASNLHEY iekTpodpuratened. [lpy aroM wuTerpan 1xoviaa ciaeaver onpelefidars 1o
MeTOIHES, MatomeHHol B 0.3 1.7, 7. . ¢ HenonsaosadHes dropsyn (46), (48), (49), B KOTOpLIE BMECTo
f Fope Qg 0 8 CASAVET MOICTARTATE COOTHRETCTREHHD HAYATLHOS 3HAUYEHHE MepMOIMYecKoi

nar» . Tepd

cocTammAIoed Toka K3 or JKBMRATEHTHOrG OEHraTens [ MOCTOAHHYID BPEMEHW JATYXAHNA anepHo-

mag®

auec Kol cocTapnaomed ero Toka T, woynkumn @ v 8 206 3TOND. 3AEKTPOABMATENA. SHavelus

ITHE (AYHELWH 118 CHHXPOHHLY WIEKTPOIABHrareTed MoryT DuThE onpeiasies M0 KPHELIM Ha PHCYHEAX
I7 1 18, 8 194 aCHHEXPOHHLIX JIEKTPORBHIATETeR — N0 KpHBbix Ha prcvikax 19w 20,
Tepupuecki 3KBHBLTEHTHLR Tok K3 onpegendoT no gopsyie (34),

3.2 llposepka 2ACKTPHYECKHX ANNAPATOR HA TEPMHYECKYH CTOAKOCTE npa K3

3.2.1 Tepsuyeckas CTOHKOCTE MEKTRPHHECKHX ANnaparos npd K3 xapakTepHayeTcd HX HopMHpo-
BAHHEN TOKOM TepMuueckol croitiocTn (f } B oaMnepax u OONYCTHMBM BReMeHes BOIAeicToHA
ITORD TOKE (£ o0, ) B CERYHIAN.

3.2.2 Pacuetioe BRIpAXENHE, KOTOROS CASAVET MCNOALIORATH MPH OPOBSPEKE KOMMYTALHOHHLIX
ANTAPATOR HA TEPMUYCCKYH CTOHKOCTE, JARMCHT OT PAcqeTHOH NPOEWIKHTENLHOCTH K3,

Ecnu pacueTHofs NPpoIoAHTEILHOCTE K3 {1 ) B cexyHiax papia WM Doaplie JormycTHMOrD
BPEMEHH. BOTIEHCTRAR HOPMHPOBAHHOrD TOKS TepMH4eckol cTolkocTH (7, ... ) B CEKVHIAX, TO LA
MPOREPKH KOMMYTALTHOHHEX AMIaparon CleayeT HCnoiLIoBaTh Bkl paxeHe

TED. MEps

'Hlli"l'l E '|r ?I:l!- HOPAE |I.il\.'li‘ [IEe] 1 ES[”
Eomm ®me 1,0 < L popus TO VOTIOBHEM TEPMHUECKON CTOHKOCTH ARTARTCA
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3.2.3 Honycxkaercd NPORBESPEY KOMMVTAUHOHHLIY 3M2KTRHYSCKHY aNMNapaTon Ha TepuMH4eckyi CToi-
KOCTE NPpH K3 MpoHIBoIqTL OYyTesM CPARHEHHE TePMHYECKH JEBHELIEHTHOM Toka K3 C J0myCcTHMEM
TOKOM TEPMHUECKOH CTOHEOCTH, VUHTHEBAH TIPH 3TOM COOTHOIEHHE MERTY OOMYCTHMLIM BPesMeHem
EOAMCHCTEHA HOPMHEPOEIHHOMD TOKA TepMUYeCKOd CTOHKOCTH H pacueTHOH NMposoTaHTeNbHOcTER K3,
Eeam 1., & Fopopes TO TIPOBEPEY KOMMYTAUHOHHLX aNMAPATOR HA TEPMHYECKYI0 CTOHKOCTE OpH K3

CHEIYET MPOHIBOANTE, HCITOTLEIYA COOTHOIHCHHS

m

;I-\!p.h opw JI| epanpa’ In:-l L’

(52)

TERGK T

Ecmi ®e Iy < fepuopes 70 VCAOBHEM TepMiueckoll CTONHKOCTH KOMMYTALMOHHOTG anmnapara
ARMAETCA COOTHOIIENHE

g < f

TEp.ak TER.HOPE" :53}

3.3 posepka NpoOINHKEOR HA TEPMHYSCCKYID CTORKOCT npe K3

3.3.1 lNposepra NpoBOIHHESD HA TEPMHYSCKYID CTOHKOCTE NpH K3 3ak104aeTes WK B onpensie-
HHH HX TEMIEPATYPL HATPERE K MOMEHTY OTEIOMeHHA K3 W cpanHer vy 370 TeMNepaTypil C mpeieiLipn
DOMYCTHMOH TeMnepatvpol Harpesa COOTBeTCTAYVIGMIAY TMPOBOIHHEOR OpH K3, WM B onpelsieHuH
TEPMHYMECKH IKBHBANEHTHON IIOTHOCTH ToKA K3 1 CpaBHe HHH ITOH IIOTHOCTH ¢ BOMYCTHMON TUI0THOC -
Thio Toka K3,

3.3.2 Pacuer TeMnepatvphl HAFPERA [MPOBOIHMEKODR K MOMEHTY OTEMOMeHHA K3 chemgyver mect
HCOOIEIOBAHAEM KPUBMY, NPHBSICHMBIY HA pUcyHEe 21 — LA #ecTKHX WM, kabenell M HeKoTOPLIX
NOBOA0E, M PHCYHES 22 — 0718 NpOBoToGE JPYTHY MApok.
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Kpuanie 110 onpeseicaus TEMRepaTyiLl HATPCBA WTHE, AOBOI0E |
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KpHELE L3 GNPEICAEHHE TEMICPATYPS RArpess nposcaos opn K3

2L
// f
200 / /
l
F
e !
g 45g% LR A A

Murepsann npasonen: [ — ciaass AR o AKKIL 2 — cnoose AH o AHKIT 3 — anousmnit wapox A, AKI, Ak
H eneasms e mapek AC, ACKA, ACKC, ACK, ArC, AnCKC, AnCK

PucyHok 22

L 970 Uenbio HeoDX oI Mo!
I} Ha pHeyuke 2] pLuifpare KPHBYE, CODTRETCTHYIOWYI MATSPHATY NPOBOIHIEL, B 0 3Tol KpHBH,
HCXEMIA W3 HaUaILHON TEMIepaTYRLl NPOBOAHKES & . ONpeleldTh 3Hadense diyusxunn A, |, 4 - cffw’;
H

2} B COOTBETCTEMH © yRazauuasu 0. 3.1.5-3 1.8 onpenennTs snavenue vumerpana Jaoyns 8

TEp

3} maliTi Iuauenne hyIEIH A, , COOTRETCTEVIOLISE KOHETHON TEMTMSNITYPE HATPER NPOBOTHIKD

Ay =A, + L (34)

roe & — niollafh NonepeyHoro cedelnd NpoBodiHEa, MM,

[
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[pn pacueTe TEMOSPATYPE] HATPERS CTANSATIOMHHHERKX NMPOLOIOE B Gopayay (34) clreaveT RBOIHTE
MIOMEATE MOTNEPLUHOND CENeHHA ATIOMHHHER0N YACTH NpoROaa;
4} no WaliZzuHoMy JHaYeHHIo GYHKUUH 4, , HCOOAbvA BRGPAaHHYyo KPHEVES Ha pucvike 21,

OIPEIETETE KOMSUHYID TEMOEPATVPY HATPeRa NPOROIHHED ¥, M CPABHNTL €2 C NPelefibio IomyCTimoli
resneparypoil. Tlpenenbio IONPCTHMEIE TEMIEPATYPR HANPeRa MPOBOEHUER TpH K3 npHBeieds -
Tabnuie 6.

Tabauua 6 — [lpeneasme JADYCTHMEE TEMICPATYH HAPERL NpOROINAKGE mpe K3

Buna npomognakos (LI
I LT samaet aesosan HisE BRLE 2id)
2 WwHi semepe 3ip0
3 Mlesnt cTLHER, HE BAMCHUINE HEMOCPEACTHEHHOM COCIHHEHNA C ANNAPaTamy Al
4 lpHe CTabHER € HENOCPEECTEEHHEM TIPHCOCIHHEHMCM K AMTEpITINY 300
5 Kafenn o GymaeHoil MponuTaHHR HIoRRLHeH Ha nanprecane, kB
i 1 20
M)—35 130
P12 125

6 Kabenn u HEMIHPOEIHHES NPOBO0E © MOCAHEMHA H ANEOMAHECBEIMHE EREMHE ©
HIOALHEH 1

NOUTHBHHHE I OPIIA Ted

PEAHEL 150

PEIMHE BOBBIUCHHO TEMIOCTOKOCTH 250

NENHITIIEHA (HOMHHATEHOS HanpssEesne kabeas go 35 xB) 130

BYIKA HHAHPOBAHHOND IOAHSTHIEHE {HOM U HENEHOS HENPRReHRe Kabens

A5 kB 250
T Meansie HerONRPOBEHHBE mpOROL npe TEenmEx, H s

seHes 2 250

)y Bounee (k)
B AVIOMUHHCEREE HEHEUIMPOBIHHEES Hpooaa mpa Tseeendax, H/ s

senee 1 20D

10 M Foutee 1640
9 AUIOMHHHSER TACTE CTATCERTIOMUHHCREIX 1POROA0H 20

3.3.3 Ecnau onpefenaiomps YeTOBHEM NP BLGORE ceden A NPOROIHIKS ANIAETCA @r0 TEPMITIeCKast
cTofikocTe Mps K3, TO CHeayeT onpeteiTh MEHHMATLHOE CE4e HHE NPOBNIHAKA N0 YCI0BHID TEPMUYECKOT
cToiKoCTH (S ;) B MIULTHMETPAX B KEAIpaTe, HCTONLIVA BLIPAKEHNE

. — (35)
"‘.'.'l.'l'l nein £
roe A, - amadeHne gyakaEn Ao, COOTRETCTRVIOLIEE MPeIeibH0 A0MYCTHMOH TeMOepaType Harpena
" nporogneEa npu B3 (o TaGnany G
Ay = amavenne ol @VHKLHH, COOTEETCTRYIOWIZE TEMIEPATYPE NPOGOXHHED 1o K3

TepMudeckan CTOMKOCTE NMPOROTHMKD OGeCIeUHEETCR, eCIH IUIOMATE CedeHnd (8 B MUUTHMETPAx
B KBAJPATE VAORIETROPAST HEPABEHCTRY!

""; 2 I5"||.'|'\I min-

3.3.4 Ecad parpyika npopoasmka 0o K3 Gnnika K npodoiEHTeI O IoNVCTHMOH, T0 MUHHMATEHOES
CedeHME NpOBOIHHES, OTESYAIoe: TPpeDosaHMK TepMuueckoil cTolikocTd npa K3, onpegensior mo
thopyyne

< _WE (56)

R TR c" 2

rme C, =44, -4

. el 1.
Caomn s A s ‘FHH ;
4
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A, — 3Haderne PYHKUHH A, NpH NPOIOGKHTENLHD ADNYCTHMOH TeMIepaType NpoBoIHHEKS.

I

Fuavenua mapaseTpa O T8 #KecTHHY 1HH NPHEEREHE § TabuHie 7, ang kabenell — o tabnuue 3,
LA NPOEOI0E — B TaGnuue 9.

Tadauwna 7 — Inavenns napamerpos O WECTEMX 1HE

THaveHHE I._II At e NPs HEAE DN
[P n— Mareprua nposoanasz wan temneparvpe, © C
MapEl Cinfiana
T on 120
— Menk 170 Sas o8
AN Qi Kl %]
Al AlIH a1 &2 it
ANDM, ADIM 92 K3 T
ANXITI K5 7 i
AT g2 74 62
- AT L Tl 59
= = AT 74 b7 57
ABTH T3 &b 55
ART 71 63 53
. 1911 Ti 63 53
Al—Zn—Mg 1915, 1915T 66 60l 51
Al—Mg—Mn AMIS b3 57 43
. Crate npa @, = 400 ‘C T
Crane npn © = 300 °C 6l
Tadaunua 8 — Jnavenns mapamerpa O, kabened
Kapaktepncrusa kabeaeit Inawenne C, A cf 2ram®
1 Kabems po 10 B
© METHEME M 14
C ANMMHHHEBEIMH MR i
2 Kaobemm M—35 xB:
© METHENH EUHLMH 15
C AMMOMHHHEREIME EHIHM T T

3 Kabeas u macuMpoBIHAEe ROBAA © MOAMXIODRHHTORE MK pesnHo-
BOH HE0AsMeE:

C METHEIME 3 HLLMH 120

C AT HHECHEIME R H 75
4 Kubestit 1 H30MHPOBAHHLE NPOBEOLA C DOMHSTIASHOBON HEIRDHET:

C M HEMH MM 1013

© AIEOM HHHEHRI M ERTEMH 5

Tabauwna 9— Jaavennn mapamerpa C nposoaops

Juauennm napaverpa O A el Emn?, npn
AOEVETHM WS TEMICRITYPIE HArpEss
Marepuan nposoana Mapka npanoai nposaaos npe K3, °C
160 il 1] L]
1 Meas M — 142 62
2 AosaueEni A AKTE, An. AnkIl Th 4] =
3 AmosHHe BRI Caas AH. AHKIL, 6% #l -
A, AR G 77 -
4 Amoaukni —CTaie ACK, AnC, ACKC, AnCKC,
AnCE, AT, ACKIN 7 0 -
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3.3.3 HonyceaeTcd NPoRepEy ONpoBOIHHKCR HA TEPMHUECKYD CTONKOCTE OpH K3 NpoBoaMTE myTes
cpaBHeHHs TepMEYCCKH JKBHEANEHTHON naoTHocTH Toka K3 (/18 auepax Ha KBIpaTHRil MiLnnu-
METP

(L]

I (57)

C OOEAVCTHMOH B TeUEHHE PACHETHOIO BPEMEHH K3 IMIOTHOCTLIO TOKA [J'I I] G AMIEPax Ha KRIpaTHBI

e i
MILLUTHMET]
(38)
repannl
JI:n..I-.'-II - 5 1
re £, g = AOTMYCTHMBIH TOK OQHDCERYHIAHOIO K3, AL ero IHauen s Uid KaGenel AaHhl B HOPMATHEHLIX
JOEYMEHTAN.
INpopoaHHE YIORISTEOPAST YCOAORHID TEPMHYECKOl cTOHROCTH npH K3, ecnil BLINOMHAESTCA COOT-
HOLIEHHE
(39)
Jl.IE'r\'. ik E--||III\H'\'..I|III

3.3.6 Ecay parpyvika NpoBoguHka 10 K3 GiHIka K NPOOIEHTE ARG I0MYCTHMON, TO J0NYCKaeTeH
MPOREPEY NPOROIHEED Ha TEPMHUSCKYID CTORKOCTE NpH K3 OpoRoiMTs, HCNOOBIVA COOTHOWEHHE

¢
J < (6l)

TE K

34 llposepka cAnOBMYX Kabened Ha HeBLIMOPAeMOcTs npH K3

341 daa npopepkH CHNOBRIY Kabeled Ha HeBGaropaeMocTh fpH K3 Cledyer & COOTBETCTBHH C
M. 3.3.2 onpeaeniTh KOHEMHYID TEMIEPATYPY HATPERE WX KT & NpE pactieTHOH MpodonaHTeNsRocTH K3
(exi. 1 D13} B CPaBHUTE €8 C MPEIeIbEHOH TeMnepaTypoll HeBoIropaeMocTH 1

Heposropaemocte kabean obecneqMBacTed, eciil BRIOTHASTCH VEIOBHE

ﬁn. “ ﬁllh' ‘&I}

[Mpeaeasiag TeMIepaTypa HepdarepacMocTh kabened & KB ¢ nponutadimol GyMasioill HiomiuHei
panpa 400 “C g Gporuposaiex 1 330 "C — a8 webposyposaiikx Kabenei.

MNPFATOAEHHE 1

{PEEOMEHIVEMDE)

I MeroaHea pacdcTa rHOKEX TOKOIPOEOI0E

1.1 MaschuiasHoe BMOaMOKHDS TRREHAC B OpOBOIHEKEX (F o ) B HEOTOHSX CASIYET ONpeaeiaTs o
cpopryie

Fros g =

roe 8 — [ALEE NOMNSPEHONT CoMCHIE NPOBOIHNER, M?)
A W, — pacueTHan seeprms;

AW, =AW, npud W/ Mgz

AW, = Mgl npa A W Mgl & 2,

rae A H‘"L — SJHCPINA, HAKOTUECHHAH TIPOBCEHMEOM QIHOTD NPNICTIL K PAcHETHOS BFCAE K3, ,ﬂ,il{.;

24
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{ — WAMHa TROBOMHMED B TPOACTE, M

Mgl
F— masenne B nposoaanks oo B3, pasnoe S
L po pa ETA

Ml — MAKCHMANBHG BOIMOKHAS PACHETHER IOTCHUHLTEHAR SHEPTHR [POBO00H LR,
M — macc) npoBOMHHKR B NPOESTE, KIS
E — YOKOPEHHE cRODOULROIT NaIeHH, Mo
F— npoues pOBLIHEKL B FPOIETE, M;
li— PACCTERHNE 0T NPAMGH, COSAMHARNMUEH TOMKH KPSILIEHMA MPOROLOE HA COOSIHHE ONOPRK, 10 UEHTRE
MECC TIPOBGIE B TIPOIETE, 8, IPEYes

L= 3f./3.

Mogyne vapyrocm (£} npoeoasika, CERTOTO 03 VUK TOHKHX MPOBRUIOK, KIK [TPH HATHY W VIPOSHARNLE
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FOE W T — Fron OTERGHEHAR TIPOE0LE 0 610 NEpHast NPoHIEIHAR ([0 BPEMERE B MOMEHT aTicsose s K3,
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AW, =z A WD o A WE=133 50 a[[n
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a4+ 2L

= IMel ;
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FAE @ — Yroa OTRIOHEHRE Nposoaa dat K modedty oronoeacau K3, pan;

W — CROPOCTE QEMGECHIA LEHTRE MACC MPORIIA K MOMeHTY oTiiaeHns K3, sfc.
¥roon e onpeasinst o dops e

0.75v 1,
= g
]l:-
FAE §, — PECHETHEH NPOAOUEHTEIROCTE K3, C.

30

E u 5 '|' FOCT 30323-95, KopoTkve 3amblkaHusi B anekTpoycTaHoBkax. MeToabl pacyeTa aneKkTpoavHaMUYecKoro U TepMMYecKoro AencTBmsA Toka KOPOTKOro 3
(I L FE 1T Short circuit in electrical installations. Calculation methods of thermit and electrodynamic effects short circuit currents


http://www.gostexpert.ru
http://gostexpert.ru/gost/gost-30323-95
http://gostexpert.ru/gost/gost-30323-95

FOCT 30323 --95/T0OCT P 50254—-92

CropocTs ¥ ONpeaeasssr no dopaye
T ]
l} nis {!K + ?II
ag ’
rae fp, — HAMANRAOE BERCTEY LSS JHAMCHNE neprodrtdeckol cocTapmsiowed roka K3, kA;
T, — noorosHHES BReMEHR JETYCIHET anepuomieckoll cooTaammomeid ok K3, o)
§ — NPHESTCHHAR Harpyasa Ba dasy, H/w, koropas panda § = pk,
rae p— norodlsi e gase, Hu!

K — Kﬂ'ﬂl]q]ll[ll!L‘HT HITPYEEM '_'."II.EI'I;!IIFIJ{H]JHI-i HIHHHHAC HATHAE HELE THPIHHG HI0A8TOROE W CITYCKOB. H:'I]IFIH.HEI'.I,
IAA MPOACcTH HI.'IZﬂ['_l.'l[LH[!lﬁ nuHne K o= 1, mnu ITPOIeTa I{H.P‘_‘.'.:ﬁ!ll!:ll"! SACKTPOYWCTAHOEEH © ABEYMH HOTHXHB MK
IHVEA HIEMH

i AU 0

B o,

(0+5 0,

roc

o =1—25; @ =pf O = ph.
Ecan H < 0, o npurasars H = 0.

Al

E u 5 '|' FOCT 30323-95, KopoTkve 3amblkaHusi B 3nekTpoycTaHoBkax. MeToabl pacyeTa aneKkTpoavHaMUYeCcKoro U TepMMYeCKoro AencTBrsA Toka KOPOTKOro 3
(I L FE 1T Short circuit in electrical installations. Calculation methods of thermit and electrodynamic effects short circuit currents


http://www.gostexpert.ru
http://gostexpert.ru/gost/gost-30323-95
http://gostexpert.ru/gost/gost-30323-95

MoOCT 30323--95/T0CT P 50254492

MPANOAEHHE 2

{PEEOMEHIYEMOE )

Lak
Ik

Tadaswna W — PacweTanle BLPpIECEHA 108 onpeaciexna Koaddmmmenta 174 (2

Hopma pacuermiit PacuerHas ferps ¥ L0 N PEICACHAR Hopaa pacuwersnii Pucwscrhas (sopseyna 300 0 pesens sni
cxestl o rabauue X koxpdpnunenTa /L (8 cxeMu b TafrAue 2 kasiphunwenta /4 (L)
L7 7 a) [ms xkpaiiners npoieta
b3 FRRFE
£ Z:
0,394 T [!'.5—:
2 21z | 'l
57 6) e sroporo nposera
1|z 22 1] : Z ez
k! - — - 1],53'&'——1],5—1— Lk, T
R ! f
1 | 7 ()] IL'|5| CPUIHErD NPOfIcTd
) 15 2 1|z 2zt 1
T 7276
i 3_1 -1
B A

GOST
I

FOCT 30323-95, KopoTkve 3amblkaHusi B 3nekTpoycTaHoBkax. MeToabl pacyeTa aneKkTpoavHaMUYeCcKoro U TepMMYeCKoro AencTBrsA Toka KOPOTKOro 3

Short circuit in electrical installations. Calculation methods of thermit and electrodynamic effects short circuit currents



http://www.gostexpert.ru
http://gostexpert.ru/gost/gost-30323-95
http://gostexpert.ru/gost/gost-30323-95

FOCT 30323 --95/T0OCT P 5025492

MPHNOAEHHE 3
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MeToaHKa NPOBEPKH TOEONPOBOIOE HA MIEKTPOIHEAMAYECKYID CTOHKOCTE
HpH NOBTOPHOM Baosennd na K3
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KoadichieunenT npessinsesns B onpeaeasiT 10 KPHasM PHCYHED 273 B JBHCHMOCTH OT ISKPEMEHTL TYXAHHA
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MPHNOAEHHE 4

{PeEOMEHIYEMOE )

[Tprsepil pacuers 3AEKTPOIHAMBNCCROH CTOHKOCTH INHHELIX KOHCTRYKLN

[Mpasiep 1. [Mposepams a0e KTRUHHAMPNECKYID CTONKOCTE TReX@asHol WHEHOH KOHCTRPYKLHI, HI00H O

o - m f k]
KOTOROH OELAIEOT BLCOKOR ReCTROCTLE, npH deicrenn toka K375 = 155 kA

Llnsn sanoade e 13 anomiaresor e smapen ATVTI wverr npryvovraisioe ceucemne (60 = 6) Mu?;
HETEPES FPUIET, PACTIONOREHEL B OOHOH IIOCKOCTE 1 HE IAPIMETE:
{= 12 a=106xn m=00972Fkr/m;

£=T. 1 M e, = 1372 Ma
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bhY b6 ) 5 4
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. £ 47 710010810 oo o
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F3r b 3 10-7- 1,22 155 106 - 1.1
Dy gy = e T = =254 . 10 [Ta = 254 MIa,
may =g 1206 3,6 10-®

L3
roe ., onpeneseno mo copsene () kosduprmesr & — wn rafnnm 2
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Yacrorh cobCTie HEbIX KOeBaEN LWHHE #eMEHTE WHHEL, OIpeietaessie no dqopsynas (220 0 (24), papHa

h r .
r Ef __a7¥ 710 4220 WY _
¥ ~ 2xl? ‘\E=2.3_|4_1: T 355 Tu;

4

E u 5 '|' FOCT 30323-95, KopoTkve 3amblkaHusi B anekTpoycTaHoBkax. MeToabl pacyeTa aneKkTpoavHaMUYecKoro U TepMMYecKoro AencTBmsA Toka KOPOTKOro 3
(I L FE 1T Short circuit in electrical installations. Calculation methods of thermit and electrodynamic effects short circuit currents


http://www.gostexpert.ru
http://gostexpert.ru/gost/gost-30323-95
http://gostexpert.ru/gost/gost-30323-95

FOCT 30323 --95/T0OCT P 50254-—92

IEI'f|.1 I.l..‘?_:'.: N 1 L T O T i
mooIadE N T o T
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S ax = = N T 2 1= 262+ 100 Ml = 262 Ml
20712 Ky (i, P U G G .
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ﬁlll.’.l=m'5['_ 108 - 0,9 =59 Mlla;
Fo =¢ 507 10 - 0,9 = 1946 H, Te.

Tz = 3.9 MIa < a5, = 89 MIa u

Fo= 946 H < F_ =300 H

Lnrnan EOHCTPVEUNE YIOGRICTEOPHCT YOIRGEHEM RICETROIHHEAMHM COKD il CTofKDCTH.
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