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Short-circuits in elektrical installations.
Caleulation methods in a. ¢. elecirncal instalations
with voltape below 1 KV

MEC 29.020
ORI 54 0900

Jara peeaenna 01.01.95

Hacrosmuii cTanmapT pacnpocTpassaeTcd Ha Tpexihattibe MeKTPOVCTAHOBKH Hanmukenyes oo | kB

MPOMLILAAEHHOR YECTOTEL, NPHCOSIUHEHHEER K JHEPrOCHCTEME HIH K AETOHOMHELIM HCTOYHHEAM JIEKTPO-
AUEPIHH, YCTAARTHGAST OOIIVIO METOIMEY PACUETA TOKOR CHMMETPHUHEN i HECHMMETPHYHLIY KOPOTKHY
AaMLIKAHHA (K3) B Ha4ansisil 1 npouInoisHLi MOMEHTE BREAEHN C YYETOM MAPGAETPOR CHINXPOITILNY
H ACHHXPOHH X MALHE, TPAHCHOPMATOPOR, PEAKTOPOR, Kabe bHLIX H BOIIVITHEX THHMHA, WHHONpOROLO0E
H VAIOB KOMOIEKCHOH HarpyaKa.

CTadzapT He VCTAHARTHBAET MeTOIHKY PacueTa TOKOR:

- PH CAOMHEK HECHMMETPHAX B ONEKTPOVCTAHOBKAX (HATPHMER. oaHonpesmeHnuos K3 u obpun

NpoBORIKL Gasel), npH NoETopaEx K3 0 nopr K3 p aneK poveTaHomKay ¢ HeTHHeiiHEME e MeHTaMK

“ MPpH EKTPOMEXAHAYECKHY MCPEXOINLIX NMpoUeccay © YUETOM HIMEHCHHA YacTOThl BpalUeHHA

AMEKTPHYECKHX MALLIHH,

- npe K3 pHYTPH QIeKTPHYSCKHY MALIHH ¥ TPaHCopMAaTOpon.

Myuerw L3, 1.7, 242 211, 212, 3.6 0 NpUACKeHHs SEIA0TCH PeKOMEHAVEMLIMH, OCTAILHLIE

MYHETE <= OOAIATENEHEIMH.

1 ODumHe noJ0XKeHER

[l HacTosmwsi cTaniapT yeTaHapiHnaeT obluyio MeTOOHKY PIcYeTa TOKOE B aIeKTPOYCTAHORKAX

NepeMeHHonD Toka nanpaaenies 00 | KB, neobxoausMeiy 108 BG0pa 0 NPOBERKH 21eKTRO0GODYIORIH WA
no yerosuas K3, 108 BRGopa KOMMYTALROHHEX ANMAPATOR, YCTADOK Peleil Mo Sa1IHTLL B 3038 MITH LA X
VCTPROHCTE.

[.2 CTanmapt YeTAHARTHEAST MeTOOHKY PAcYeTOR MAKCHMANLHEY M MUHHMATLHBIX 3HAMEHHA TOKA

NMPH CHMMESTPHYHEIY B HECHMMETPHEH L K3, BHAR KOTOPLIX OOPeleieitl b cooTieTeTEMM ¢ POCT 26322,

[.3 Benwuuus, Noniesaiide pacueTy, B JoNYCKaeMan norpelliiosTh Y PACYETE JARHCAT OT YyKalaH-

HEX B m L1 wenei.

JonyckarTes YIPOLUIEHHEE METOTL MCUSTOR TOKOD K3, ECOH HX MOFPellHOCTE HE TIpeniaeT 10 %,

Pacuery 1ma pubopa M OPOBEPKH MEKTPOODOPYVIORAHMA Mo veaonrdaM K3 nowiesar:
[} HavanLHoe IvadeH e NEpHOIHYeCKoll cocTanngowed Toka K3,

2} anepHOaHYeckKas COCTARMARWAR Toka K3;
3) woapuei tok K3
4] ZeRCTBVIOWES IHAMCHHE MepHoIHveckoll cocTammomell Toka K3 6 npoMInoibubill MOMEHT

BREMEHH, BIJOTE A0 PACHETHOID BREMEHH PATMBEANRA OGPeAIe HHOH 12y,

Aas apyrix uenei, yeasassei B . 1.1, pacueTy noAnesarT MakcHMATLHOE H MHHIMANLHOE SHAYSHHH

nepaoadeckoi coctapnawwed Toka B vecte K3 0 HadaieHeiid B OpoH3IBOIEHLLH MOMEHTE BPEMeHi,
BIIOTE A0 PACYETHOND BREMEHH PAIMBIKANMS MoBpextendod wend. dag uenell suiBopa 3a3essoimy
VCTPOHCTE PAcyeTy NOLAeANT 3Hade e ToKa ognodaanora k3.

[.4 [Tpy pacuetax Toxop K3 B anekrpoveTanonkay 0o | kB He0bX0IHM0 YOHTHBATE:
[} HILOVETHEHEE CONPOTHRIEHHA DCEX ISMEHTOR KOPOTEOMAMEHYTOR UENH, BRIOUAS CHIOELE

TpaHCOPMATOPLL, NPOBOTHAKH, TPAHCHOPMATOPL TOKA, PEAKTOPLI, TOKOBLE KATVIIKH ARTOMATHYSCKHY
LK BYA TET e

Haaanwe odmuonansuoe
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2) AKTHEHEE CONPOTHRIEHHA MIEMEHTOR KOPOTKOIAMKHYTOH 1eru;

3) AKTHBHEIE CONPOTHRIEHHA PALTHUHEY KOHTAKTOR M KOHTIKTHEIX COSIMHESIMIL;

4) IHAMSHIA TAPAMETROE CHHXPOHHLIX H ACHHXPOHHELY 21eKTROREHTaTEneil.

1.3 [Npu pacuetax Tokop K3 pexkoMedaveTes yUMTEIRATLE:

1} conpoTHBASHHE WTEKTRHYeckol ayry B Mecte K3,

2) AIMeHeNHe AKTHEHOMD CONPOTHREIEHHA NPOBOOHHEKOE KOPOTKOZAMKHYTON Leny BOIeICTEHE HX
Harpepa npu K3;

3) BARAHME KOMIOTEKCHOH HAMPYIKH (2NEKTPOABHTATENH, NPeolpaoBaTeH, TepMHUYSCKHe YCTaHOE-
KM, TaMALI HAKAMHEAHKA) HA ToK K3, ecii HOMHMATLHEH TOK 2NeKTRoABHTaTenell HArpyIKH npeRkIlnaeT
1.0 % yauanHoro SHAYEHEA TePHOIHYECKON CoCTARTMIEd Toka K3, paccuydTaH oo B3 YIeTa HATPYIKH.

1.6 Mpu pacyerax Tokor K3 nonvokaerca:

1} MakcHMAILHO VIPOWATE H IKBHBANEHTHROBATL BCIG BHELHIOW CeTl MO OTHOLEHHID K MecTy K3
M HHIWEMIVATENG VUHTEIETL TONLKD ABTOMOMHABE HCTOMHHEN JICKTPOYHERTHH W AIeKTPOOBHIATENH,
HEMOCPeACTREHHD NMPHMEIKAKIHE K MecTy K3;

2} He VMMTRIEATE TOK HAMArHHEYMHBAHAA TpadchopMaTopon,

3 Me VUMTLIBATE HACKIIEHHE MATHHTHEIY CHCTEM MEKTRHYSCK MY MALLIMEL,

4) NPHHAMATE KopOHIHENTE TRAHCROPMALHY TRAHCHOPMATOPOE PARHLIMHA OTHOWESHH K CPeTHHY
HOMHHATLHEY HANPAXKEHHN Tex cTynedell HanpaxeHHd ceTel, KOTopRLIE CRATLENOT TpaHcfopyMaTopl.
IMpy 21oM cagaveT HCMOILIOBATE COCIVISIIYID WKATY CPSIHAX HOMHHANBHLIX Hanpaxewnii: 37; 24; 2.
13,73; 13.8; 10:5; 6,3; 3,13, 0,69; 0.5253; 0.4; 0,23 kB;

3) M YYHTHBATE BIHAHKA ACHHAPOHHBY JTeKTPOIRHIATENEH, ecH HX CYMMAPULIA HOMHHAILNLIA
ToK He openiigast 1.0 % HAMATEHOTO IHAYCHHA NepHOIHMeckod cocTamnawiueli Toxka n mecte K3,
[RCCHHTAHHOM §23 ydeTa e KTponBrraTeneil.

1.7 Tox K3 B anexrpoveTaHoBrax HanpsxkeHnes 10 | KB pexoseraveTcs paccdMTRIBATL B HMEH0-
BAHHBX SIHHHLAX.

[IpH COCTARMEHMH JKBHBATEHTHLIY CXEM IAMEUIEHH NAPAMETREL MEMEHTOR HCXOOHON pacueTHoN
CXEMBL CHAeOVeT NPHBOIHTE K CTYMEHH HANPSIHReHMA CeTH, Ha KoTopoll naxoauTea Toyka K3, a akTunrbie
M HHOYETHEHIAE CONPOTHRIEHHA BCeX WIEMEHTOR CXEMEL JAMEIUIEHHA RLNEEATE B MILTHOMAX,

1.8 Mpu pacuete Tokob K3 B aneKTpoveTadoBKAY, NOTYUMOLULINY OHTAHKE HEMOCPEICTHEHHO OT CETH
IHEPIOCHCTEMLL, AONYCKAETCH CUMTATE, 9T0 MOHMAMOUIHE TPaHCEOPMaTOp: DOIETIOUSH: K HCTOUHHKY
HEMIMENHOMD N0 AMIVTHTYIE HANPAXEHHS Yepes SKBHRBANEHTHOS HHIVKTHEHOE COMpPOTHRETEMHE CHCTEMEL.
IHavenHe ITOT0 COMPOTHRMSHHA (X, ) B MHWITHOMAY, MPHBEIEHHOS K CTVIIEHH HHIIWErD HANPAKSHNA CETH,
PACCYMTRIEAOT MO GopMyIe

il 2
X = II“'ul.l-l:H == 'Ln.'u.HH. ]u:: ]
R 7} 5 ’
k. BH SepBH =
e [-';__r HH = CPEIHEE HOMHIELHOE HANPAZEHNWE CETH, NOAKTNOUEHHOH E obMOTRE HHILEeTo Hanpa-

MeHn Tpadcgopyaropa, B
Lipmn — CpeiHee HOMMHATEHOE HANPSKSHHE CETH, K KOTOPOH NoaxmiodeHna obMOTER BLICIIETO
Hanpaxedua TpacopaaTopa, By
fonn = L gy — AeiCTBVIOWIEE ZHAYEHME OEPHOTHYECKOH cocTannAmomed Toka npu Tpexdaanonm K3 v
EBBOIOD OOMOTKH BHMCLIETD HANPAKEHHA TpanchopMaropa, KA,
5. — YLIOBHAA MOIHCCTE KOPOTEOND JAMBIKAHHAL ¥ BRIBOSOE O0MOTKH BLICLIETO HATIPAXKEHHA
TpaschopsaTopa, MB A,
[Ipy OTCYTCTEMH YEAZAMHLEIY TaHHEN OKBHBAISHTHOS HHOIVETHBNOS CONPOTHENENHE CHCTEMEL B
MHLTHOMAX JONYCKASTCH PRCCUHTLIETE 00 (hopmyne

el
. = V& nn (2)
X == - +
v 3 T f"-\.n.lln
rme !urlcn o — HOMAHATLHEH TOR OTETI0YSHHA BRHETIMATENA., YCTAHOBICHHOMD Ha CTOPOHE BLICILETO

AN e HHS OHMAAOLEro TpaHcopMaTopa Hers.

n PHUMESAHHAE — B CIIYHHHY, RO FUCHH AL I[HI{EII.KJ[!IME'I'GJF TIOAETHREH K CETH JHCPIOCHTTEM B SIEpel
PERETOR, BOEIVILIHYHE HUTH KEIEAE.:IIJH}"HP.:IHHI'IH.'I' {anssni Doaee | kwa), Heobxoanwo VHHTEHEATE HE TIMIBKD HHAYETHEHEBIC,
HO M AETHEHREC COTPOTHEACHAR FTHR ANSMOHTOER,

3
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1.9 [Ipu pacaere TokoR K3 B 3ASKTPOYCTAHOBKAX ¢ ARTOHOMHALIMH HCTOUHHEAME 3IEKTPOIHEPTHH
HeODXOANMO VHHTLIEATE SHAYEHHA TMApaMeTPonl BCeX WIEMEeHTOR ARTOHOMHOH IeKTPHMECKOH CHCTeM,
BETIOMAH ABTOHOMHER HCTOMHHEH (CHHXPOHIBE TEHEPATORL), PRCpeIeNHTelLHYI C2Th H NOTPeGuTerH.

2 Pacuer EDI]I]I]THB.IIEHH“ PAZIHYHBX 3NEMEHTOB MMEKTPOYCTAHOEKH

2.1 AKTHRHOE H HHAYKTHBHOE CONPOTHB/ACHHA CHIOBEX TRAUCHHPMATOROE

200 AKTHEHOS W HHAVETHBHOES CONPOTHRASHWA TTPAMON NoCcI8I0RaTeNLHOCTH NOHIKIIOWN Y TRAHC-
fHpMATOPOL (F, X} B MIDUTHOMAX, NPHBEIEHNLIE K CTYIEHH HIIHErt HATIPAMENHS CETH, PACCUHT LI BANNT
M0 ROpAEY TN

P ia U3
v = r:.:l:n.i: HH s 10 (i3]
": Tk
— 2 ”]IJPL.HH.H LII i[ll HEs ‘43
= I = e , 104,
% * [: ST.III:IEI 5 1.HOs

rae 5 o — HOMIHATLHET MOWHOCTE Tpancthopaaropa, KB-AL
P gw — TOTERH KOPOTEOND IaMLKAHKHE & TpancthopaaTope, kBT:
Lyt pow = HOMHHAIBHOE HANPAXEHHE 00MOTEH HHILLErD HANPSASHHA TpancqopMaTopa, kB
I, — HANPAKEHHE KOPOTKONO BaMLIKaHna TpavcdiopMartopa, %.

2. 1.2 AKTHBEHLIE W HHIVETHEHLE CONPOTHEISHWA AYI2BOH NOCASI0BATENLHOCTH NOHHRIHWHY
TpascopMaTopon, ODMOTKN KOTOPLIX coeguHent no- cxeme A/Y, npu pacuere K3 p cern wmnswero
HATIPREHHA CIERYET MPHHHMATE PABHBIMHE COOTRSTCTEEHHO AKTHRHLIM 1 MHIVKTHRHBIM COTPOTHRTE A M
MPAMOA nocTerosaTeALHOCTH. [Ipy apyriy cxeMax coednHeHHd 0DMOTOK TpaHchopMaTopos akTHEHEE
HHIVKTHEHEE CONPOTHRICHHA HYIeR0H NOCIeioRaTe bHOCTH HeoDXOAMMO [IPHEHMATE B COOTHETCTEHM ©
YVEAJAHMAMM HITOTORATERSH,

2.2 AKTHEHOE W HHAVETHBHOE CONPOTHEICHHA PEAKTOOE

2.2.1 AKTHEHO? CONPOTHRIEHHE TOKOOIPAHHYHBANWHY peakTopon =

" = ""Jr::' I AMHTHOMAX
PACCHMTEBAKYT N0 fopuyae

APy (5)
er = H ]ﬂ3,
B, HOM
rae AP, iy — NOTEPH AKTHEHON MOWHOCTH B dale peakTopa NpH HOMHHATLHOM Toke, Br;

£ o = HOMMWHATEHEE TOK peakropa, A

22.2 MHIyKTHEHOE CONPOTHRAEHHE PEAKTOPOB (X=X, =X, ) B MHUTHOMAX TPHHHMAKT KiK YKa-
M0 WITOTORATENEM WIH PACCUHTHBANT N0 opMye

Xy = o (L — M) . 10% {f)

e o — YIOOBas YacTora HanpaaeHns ceTH, pal/c;
L — HHAVETHEHOCTE KaTYIIEHN TpexdasHoro peaktopa, [
M maapsMHa HHAYETHRHOCTE Mexay jazasvu peaxkTopa, [
2.3 AKTHBHOS B HIAYKTHEHOE CONPOTHBACHHA HIMAONPOBOL0E
[lpu onpeteleMHH AKTHEHOMD H HHAYETHRHOMD CONPOTHEREHMA NPEMOoN ¥ HyIe B0l mociedomimelh-
HOCTEH WHHONPOBEOIOE CASIVeT HCMOIEIOBATE AAHHLIE NPEINPHATHA-HIMOTORRTENA, IKCIEPHMENTA WIH
NMPHMEHATE PERCHLTHLIA MeTol. PeroMenayeMulil MeT0l pacyeTa COnpoOTHIIEHHH WHHONPOROIOE W ITaki-
METPBE HEKOTOPEIX KOMILIEKTHEX IHHHOMPOROLOE MTPHEEISHE B NpHiaoEeHnn 1.
2.4 AKTHBHOE W HIAYKTHBHOE CONpOTHEACHHEe Kabenei
24,1 FHayqeHdd napaMerpol npasod (oDpaTHoi) 1 HyvIepoill NOCIeR0BATENLHOCTH Kabeael, npHMe-
HAEMBIY B 20eKTpoycTanonkax 10 1 kB, npHHHMAIOT KAK YEASAHO HAMOTORMTEIEM WIH B OPHIGKSHHN 2.
2.4.2 [Npu onpegeneHal MUHEMATEHOTD JIHAYeHHA TOK: K3 pekoMeliIveTcd YUUTEBATE YEETHYSHH
AKTHEHOIO COMPOTHETEHHA Kabe/d K MOMEHTY OTKTIOUEHHA UeNH BCASICTEHE MATDE BAHMA Kadens TOKOM
k3. 3navyerne akTHBHOTO COMPOTHEASHHA Kabens B MIWLTHOMAN ¢ VIETOM Harpesa ero Torom K3 (r)
PACCHHMTEBAKT 00 (hopayne

iy = Cp 'rl!'"‘ (7
3
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[ ¢, = KOMHPHURENT, YUHTRBAUWIHT yEeaHdeHHe aKTHRHOTO CONPOTHIIeHHS Kabensn. TTpa mpadis-
HEHHEY PACHETEX IHA4MeHHE KoodpHUHeNnTa ¢ JOMVCKAETCHA NPHHMMAaTL pandbis 15, Tlpn

YTOUHEHHLIY pacteTax Koadupuunenr Cp CACONET OOPENCIATE § COOTBETCTEHH C HEpT. 5—8

NPUI0REHHA 2 B 3AaBHCHMOCTH OT MATEPHANE 0 C2UYeH s RHN Kabend, Toka K3 1 0poaofiKHuTe k-
HocTH K3

Fy. = AKTHEHOE CONPOTHRIENHE KaGens NpH TeMieparype 4., pasinoid nmmoc 20 "C, MO

it

2.5 AKTHEHOS H HIIYKETHEHOE COMPOTHEIENNA BOVTYIIMMY THIHHE H POB010E

MeTooHKa pacueTa NAPAMETPOR BOSTVIITHLY THHHI |1 NPOROLOE NPHDEIEHA B IRHI0KSHHE 3.

2.6 AKTHBHBIE COTMPOTHEIEHAS EOHTAKTOE W HONTAKTHBIX COCTHICHHIE

MMepexoanoe CONPOTHRASHHE WISKTPHYECKHY KOHTAKTOR Mo00T0 BHEA CHelyeT ONpeleldrTk Ha
OCHOBAHHH JaHH LK JECTIEPHMEHTOR HIH C HCMOIEIOBAHNEM PACHeTHIY MeTOIHE. daniue 0 KOHTAKTHRIX
COSAMHEHHAX NpHBefeis! 6 apuickedny 4. Mpe npuiaikenHosM yueTe ConpoTHRTSHHH KOHTIKTOR
npaHEsanT: F, = 0,1 a0 = 108 KOHTEKTHRY cosauneiti kabeneit, r, = 0,00 sOm = 2798 IHHONPORO-
aow; = L0 sOs - 108 KoMMYTALHONHEIY ANTAPATOR,

2.7 AKTHBHLIE B HIIYETHBHEIE CONPOTHRICHHA TPaRCHopMaTOROE ToOKA

[Ips pacuere Tokos K3 0 WIeKTPOYCTAHOBKAZX Hanps#edmes do | KB caenverT YYHTBLIEETL Kak
HHIYKTHOHLIE, TAK W AKTHEHEE CONPOTHEISHNHA NEPRHYHLY 00MOTOK BCeX MHOTORHTEOBEY WIMEDHTEb-
HBIX TPAHCOOPMATOPOE TOKI, KOTOphE MMenTca B uend K3, 3uauerHs akTHEHBIX B HHIVETHBHBIX
COTIPOTHRIEHHA HYIeR0H NoCHe0BaTeNLHOCTH MPHHHMIIOT PARHLIMH SHAYME HHAM COMPOTHEIZHHIT TIPAMONH
NocnenoraTe LHocTiH, [lapaMeTphl HEKOTOPLIN MUOTOBHTKOGEX TPaHchopMaropon TOKa NPHECISHL B
MPAICHSHAHE 3. AKTHEHLIM W HHIYETHRHEIM CONPOTHRIEHHAMHE OIHOBHTKOBLX TpadcdopsaTopor (Ha
TokH Dosee SO0 A npH pacderTax Tokon K3 moxio npededpedh.

2.8 AKTHOHEE H HHIYETHOHEIC CONPOTHRIEHHA KATYLIEK ABTOMATHYECKHN BLIKIHKAMLTEIeH

Pacuert Tokor K3 B 30ekTpoyCcTAHOBRKANY Hanpaxendes 1o | kB choeoyer npoBoiHTL © yY4ETOM
WHEYETHEHLIX B AKTHEHLIY CONMPOTHRIEHWH Karylex (PacuenuTeneil) Makc HMaTBHOTO TOKS ABTOMATHYEC-
KHX BEETREATENCH, MPHHHMAA JHAMEHHA aKTHEHEN H HHOYKTHBHLIX COMPOTHRISHHE HYNenoil nociene-
BATENLHOCTH PARHEMH COOTEETCTRYIOMIAM COTIPOTHRIEHHAM NPAMOH NOCIeIoBITelLHGCTH,. 3HA9eHHA
COTIPOTHIIEHHNE KATYIWEK PaclenHTeleld W KOHTAKTOE HeKOTOPLX ABTOMATHUECKHY BRIKTIUATENEN M-
BEASHLl B TPHIOREHHH 6.

1.9 llapaMeTpil ABTOROMHEEX HCTOMHHKOE JIEKTPOIHEPIAE H CHEXPOHHBIX JCKTPoABHaTEIeH

[Ipy pacyeTe HAYATLHOTO JHAYEHHE NepHonHueckoll cocTammwed Toka K3 anTonoMHbie HeTou-
HHKH, 4 TAKKE CHHXPONHLIE WIEKTPOABHIATENH CIEIveT YUHTLIBATE CEREPNNePexX0IHLIM CONPOTHRIEHHEM
00 MPOLOIEHON OCH pOTOPA (X ), 8 NpH oApeieneiii NOCTOAHHOH BPEMEHH 3aTYXAHUH anepHOIHYeCKo

cocTanIfomel Toka K3 — HHOVETHREHLIM COMPOTHRREHHEM LA TOKOB 00paTHON NOCIEI0BATEILHOCTH Xy

r —

H AKTHBHLIM COMNPOTHRIZHHEM ODMOTEN CTATOPA & "r:ll"l nﬂl‘!ﬁﬂl‘lﬂfl[]lﬂﬁ PACUETAY MPHHHMAIOT: DR
e

=005 x, = r=0.15x .

.10 TMapamerpnl ACHIXPOHNLIY HICKTPOARHATE R

[Tpu pacyeTax HAYANLHOTO THAMECHHA MePHOOHMECKOH COCTARIAIOWEH Toka K3 OT acHHXPOMEHEIX
IMEKTPOABHTATENEH MoCcNeHHe CASIYeT BROIMTL B CXEMY JaMELEHHA CESpXMEpeXoIHbM HHIYETHEHLIM
conpotTHEIeHHes. [IpH HeobXOIHMOCTH NPoBEIeHHE VTOMHESHHEIXN PRCYETOR CASIVET TAKKE VIMTLIBATL
AKTHEHOE COMPOTHRICHHE cTaTopa. HX 1naYena pekoMeIyeTcd onpedsiaTh Kak YKASAHO B ITpH10-

e 7, MNpy npruiaHxeHHBpY PACHeTaX TPHHHMAIOT, CRePRIEpex0IH0e HHAVKETHBEHOE COTPOTHRIEHHE

ACHHYXPOHHOMD NEHIATETH .5:':'1 . =10,18; aKTHBHDE CONMPOTHEIEHHE CTATOPA ACHHNPOHHOTO JEHIaTe s
B .

— p
:*-,1 .36 ;r__u.

L.11 Pacuernbie MapaMeTphbl KOMILISKCHMX HATPYIOK

2111 TMpu pacuere TOKCGE K3 0T KOMILISKCHEY HATPYIOK CREAYET YUHTEIBATE MX NARAMETHE NPaaoi,
obparioid 1 Hvnesoll NocIeloparennHocTed. PerkoMenayeMule IHAMEHHE CONPOTHIE I npaMoil (&) 1
obpatHoil () nocAeoBaTENLHOCTEH OTHEABNLIN WIEMEHTOD KOMILIEKCHON HAFPYIKH TIPHGEISHBL B
Tabnuue 1. JpaveHds MOOyIeld MoAHBX CONPOTHETENHR npAaMol (£, o), obpatioil (L0 1 Hyaesod
(L) MOCIEIoBATEILHOCTEN HEKOTOPRIY VIIOE HATPYIKH B JMAHCHMOCTH OT HX COCTARA NO0YCKASTCH
OIIPEIEIATE KAK VEAZAHO B MPIWIOEEIHH 5.

4
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Tatnanua | — Mapaserpsl 2eMEHTOR KOMILICKCHOR HEIPYIKHA
Inauen e CONPOTHEACH Y ., TH. £X3.
NMuoTpebinrenn KosnIekcHail HarpyIKs nm”'fd“.mw L
HI CATRAX z-l ;:-!

ACHHXPOHHLIE WIEKTPOIBHIITEIN All 0.8 0,071 18 007+, 18
CHHXPOHHEIS e KTPOIBHTETETH | 1.5 (CRVEST TR 0,034+4), 18
Jamnn HAKATHBAHNHE JH 1,0 1.0 1,33
[aaopaspsanee HCTOMHMER CBETA ar .55 (18547153 384,24
[Mpectpasoparens I 0.5 0,894 .44 |G, 81
NS ETPOTEPMHYECKIE VOTHHOEKH Y 0% 14 jih44 04442

2.11.2 B npuGanmennex pacdeTax LOd VIIon, cofep#auimx o 70 % acHHXpOHHLX IBMIaTensil,
IOTEYVEKARTCH IHAYEHHA MOIVIEH NOMHEX COMPOTHRISHME KOMIUIEKCHON HATPYIKKE TPHHHMATE [EBHLIMHA
{IIIF = -fulr = U.4; {nllr = 3.0.

2.12 AKTHBEOS CONPOTHEICHHE I¥TH B mecTe K3

[Mpr onpereaeHHy MAHAMANLHOND 3HAYeHHA Toka K3 cleayeT YMHTRIESTL EIMAHHE Ha Tok K3
AKTHRHOID COTIPOTHRISHNA WIeKTPHYeCKoi avrn B MecTe B3,

MpubanEeHiLe 3Haue M AKTHEHOTD CONPOTHRIEHHMA TVFH MpBeeHE & Tabmuue 2,

Tabnuima 2 — InaueHns AKTHBHOMD CONPOTHETEHHE JYTH

ST B CAFEIPOTHHACHES OYFI |f|_|I malling, P K3
Pacaeriane veanms K3 2 TpaHCOpMRTHpaNMIl MO B TERy, KA
250 Kl 630 LTam 1600 1500

K3 shmume  BeiBogos  HHHNero HanpiRseH s

TRaHCOpMaTOpE:
— B PEAEAKE KE0eIE i HAT RS HHEM:
0.4 kB 15 10 7 5 4 3
0,525 kB I+ 8 & 4.5 35 2.5
0.6% B i2 7 5 4 3 2
— 8 wnnenpopoae g LIMA sanpaecsney:
0.4 kB — — — f 4 3
0,525 xB — — — 5 35 2.5
.69 B — — — 4 3 3
K3 v konue wnsonpozoaa tana [WMA amanoi

100150 s panpscednen:
0.4 kB — — - fh—a 57 4—B
0,525 xB — — — 57 46 35
.69 xB — — — 4—h 35 24

Ana opyrux pacueTHX yoaoRWd K3 3HaueHMa  3KTHEHOMD CONPOTHRISHHA JIVTH JO0NMVCKAETCH
PACCHMTLIBATEL MO TIPHIGAE M0 9.

3 Pacuer HAYANBHOIO IHAYCHHA NEPHOAHYECKON cocTaramoweil Toka Tpexdaznoro K3

31 MeronMka pacdeTa HAYANLHOTO JeHCTRYIOWENRD SHAYSHHA MepHOIHYeCKOH COCTARASIONEH TOK:
K3 B anexrpoveradonkax 00 1 kB 3apucut or cnoceba anekTpocHalxeHda — OT IHEPrOCHCTEMEL MM OT
ABTOHOMHOTO HCTOYHHE.

3.2 [lIpH aneKTpocHAREHHH WIEKTPOYCTAHOBEN OT JHEPTOCHCTEMEBL U s MOHMAANIINN Tpancdop-
MATOP HAYANRHOEe JeHCTEVIONE: IHAYSHHE neproduYeckol cocTamnmowel Tpexdaitoro Toka K3 (f,;) b
KHIOAMITEpax 083 VaeTd NOANKTEH OT MIeKTPOABHraTeRell paccuuTEIBAIOT N0 dopMye
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T Lot (4
ni ‘-j- _"::""5— L
I T
rme L = CPEIHes HOMHAHATLHOE HanpAselde CeTH, B KDT{‘:L’!DH MPOH FOLLT0 KOPOTEDS S38MLBIKAHHE, H,'

cp.HH
Figs Xy o == COOTRETCTREHHOD CYMMAPHOE AKTHBHOE H CYMMAPHOD HHAVETHEHOE COMPOTHIRTEHHA TP 0

nocagnomaTenLiocTy uene K3, mOs. STH CONpOTHBACHHA PARHEL:

he 5 T o T Py + TEn T F T K L Flwg T Fun L i
HXr =X Tx + "‘p - 7Y + Xin + My T Xy + K
roe kW X, — AKTHEHOZ2 H HHIVKTHRHOE CONPOTHRTEHNA NpAMOoil MoCTefopaTe ILHOCTH NOHHAKA-

oere TpaHcopaaropa, sOm;
Fra Hip, — AKTHEHOS H HHOYETHRHOE COMPOTHENSHHA NEPHRHYHELY 00MOTOK TPAHCHOPMATOPGR
TOEA, MO,
X = SKBARUICHTHOE WHIVETHEHOE COMPOTHREASHNE CHCTEME! 10 NOHMAANILErD TPAHC-

(ropaaTopa, MOM, OPUREISHHOS K CTVITENH HHIIETD HATSERSH A

F,o— AKTHEHOE W HHAVETHEMOS COTPOTHRIEHHA peakTopon, M,
roe H X, = OETHEHOE W HHIVETHEHOE CONPOTHONEHWA TOKOBLIN KaTVINSK aBTOMATHYECKHX
BEdETRouaTenei, M,
WX = AKTHEHOS W HEIVKTHRHOE CONPOTHRASHMS [MUEHOAROROIOE, MOw;
Fy == CYMMAPHOE AKTHBHOE COMNPOTHEIEHHE PATIHUHLY KOHTAKTOE, M{wM;
Flgs P W X5 Xy = AKTHBHEE H HHIVETHBHLIE COMPOTHRISHHA NPIMOH NOCASI0BATENEHOCTE Kadeik-

HBIX M BOSIVIIHE THEMA, sl
f, — AKTHEHOE CONPOTHETEHHE OyrH B secTe K3, mOs, npiHHMacsos Mo TarHLM

Ta0mHuE 2 MM PACCUMTHGASMOE KAK VEAIAHO B IPMIGKeHHR Y, B 3aRHCHMOCTH OT

VCIORHR K3,

3.3 Ecau anexTpocHalXeHHe JEKTPOYVCTAHOBKH OCYVIIECTRTARTCA OT HHEPrOCHCTEMElL YSPed NoHN-
HAKHH TpasHcdopMaTop B BhaHIM MecTa K3 WMe T oA CHHXPOHHBIE H aCHHXPOHHEE WIEKTPOIBHTETE M
WITH KOMIUTEKCHAA HADPYIKD, TO HAaYANLHOE JelcTEYIOIEe? THaAYeHHe MeprodHYeckol cocTamdimel Toka
K3 ¢ ydeToM NoandTEy OT JeKTPOREHIATENeH HAH KOMITIEKCHOH HAMPYIKH CIenyeT onpeisiaTh Kak CYMMYy
TOKOR OT JHEPrOCHCTeMBL (M, 3.2) o OT IASKTPOABHIATE S H MIH KOMIUIEKCHOH HATPYIKH,

Hauwaieuos NelcToyviomes JHadeHie nepHojHveckod coctapndwmedt toka K3 0T CHHXPOHHBIX
MeKTPpoaRHrarene [I'm,‘_-ﬂ] B KHIOAMIE PAX PECCUHTLIBAKT Mo (fopanie

Fe

|
-Irnm'_g T e e . (9

roe E;cu — cpepxnepexoaHad 310 CHEXPOHHGMD ANeKTpoasuraTend (dasuoe sHaverue), B:

X W Fep — COOTHETCTREHHO CREPXOPEXOIHOS HHAVKTHRHOE H AKTHBHOE CONPOTHRASHIA JIEKTPOILH-
raTens, W,
IHAYEHHA ITHX CONPOTHRIEHAT TOMVCKIETCH ONpelenaTh Kak ykazo o 2.9;
Xyp M Fpp — CYMMAPHOE HHOYKTHEHOE W CYMMAPHOE AKTHREHOE COMPOTHRIEHHS NPAMON NOCIeI0haTe -
HOCTH LEMH, BETIOUEHHON MedIy e KTpoIsaraTeted W toukoid K3, MO,
Jna CHHXPOHHBIX JIeKTPpoIBHrateneil, kotopkle 00 K3 pabomain ¢ nepesoidyEneHueM, ceepxepe-

soaHyr 00 {Edr;l'.',l] B BOILTAN PACCYMTREAKT No popmyie

Efen = N Wyp+ Iy x5 singg)? + (fx." cosgg)?, (10

rae L-:ﬂ“ — (ATHOE HANPAXEHHE HA BLIBOIAX MEKTPHIRHIATEIA B MOMEHT, npegmecTaymnid k3, B;
J'pl — TOK CTATOPA B MOMEHT, npeiiecToyiomui K3, A

= ¥IOJ COBHTA (a3 HANPsOKeHHA H TOKA O MOMEHT, TIPeIecTRYIOWHA K3, rpai. »a.;
r

.L'd. CHEPHMZPEX0IH0E COMPOTHRIEHHS M0 NPOEIGTEHOH 0CH CHHEXPOHHOMD 30SKTPOIBHTaTeR, MM,
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I areneil, pab ( Jc ; M. [y
Jna cHEXPOHHEX 2eKTpoIEHraTenci, padorapmnx 0o K3 ¢ nenonoifiyviaeies. CRepxnepexoIHyn

24cC {L'II’I’I._.,I } B BOVIBTAX PACCUHTHIBAKT N0 (HOpMYIe

v _ ; g 7 o (= 2
t:h.m = \|[ (L — Aoy X" Sy h= + (g 1 08 b (11}
Havansioe ZedcTivIomes IHAYSHMe MepHOIHYeckol cocTammuoied toka K3 0T acMuxpoHiBLx
WIEKTPORBHTATEREH {fjp,q) B KHIOGMIERAN PACCUHTEIBROT Mo fopuyne

'E||:-..-L"[

fuan = ' {£2)

| o ]
N (23 +x r Flrag + el

rae 'T:J H r"‘\-ﬂ. = COOTBETCTHREHHO CREPXMEPEXNOIHOE HHIVETHEHOS H aKTHEHOE CONPOTHARTSCHAA 3TeKTR0-
OBHTATERA, H(]H; JHAYCHHA ITHX CDFIFGTHELHEIIHH JONYCKASTCH ONPEIelATE Kak VEAIaHO

62 10;
£ op— ceepxmepexondas 31C acHHXPOHHOTO WEKTPONBUTATENS, KOTOPYIY MOMKHO PACCUHTATE
no opsye
o . 2 ' i EEY!
Eqran =N (U €08 gy — Ty ragh + (Lo 5 @y — Fgpr 1y 1 (13

[Tpr HeobXoAHMOCTH VHEeTA KOMILIEKCHOH HACPYVIKH COOTEESTCTEVIOUIES HAMANLHOR D ACTEYMHeEe
FHAYEHHE NepHoIrYeckol cocTamoel Toka K3 crenveT paccYHTHBATE KaK VEAZAH0 B npuiaoseran .

34 B anexTpoveTAHOBEKAX C ABRTOHOMHEIMH HCTOYHHKAMH JIEKTPOIHEPIHH HAYANLHOE JefCTRYIOWe:
IHAUSHHE MEpHOAHYECKOH cocTaRmAIOmEl Toka K3 Ged yueTd NMoInMTEH oT ekTpolsdratenzii (f ;) o
KHIOAMITEEY PACCUHTLIBAIOT o qopuyie

Ey (14}

Lo = —
R

[AE Fyy H X5 — COOTEETCTHEHHO CYMMAPHOE AKTHENOZ M CYMMAPHOE WHIYKTHEHOS CONMPOTHRIEHWA e
K3, stOsi. DTH cONPOTHRISHHA [ERBHLL

P T Fpp TRy T rp+'ri:|| TR TP T Pl

—_ rr .
Xig = _I'd, + Yra b, T ""-p + X T Mg + K

mr

rae E i

— SKBHBATENTHAS crepxrepexoaran AC (pasmoe anavennwe), B swavenme sroit D00 carenyver
PACCHHTLIBATE TAK He, KAk 0 LT CHHXPOHRLIX WieKTpoasurateted (ov. 3.3).

3.5 [Mps HeobXoIHMOCTH YHeTa CHHXPOHHEIY B ACHHXPOHHLIX IeKTPOOBHIATEAeH HAH KOMIAeKCHOl
HAPYIKH B anToHOMHOH IeKTPHYeCKol CHCTeMS HadalLHoe AefcTeyoUies sHavYeHHe TepHoIHYeckoi
cocTamnaoied Toka K3 cnegyer onpefendTh Kk CYMMY TOKOE OT ABTOHOMHEN MCTOUHHEDD (e, 3.4} M
OT WIEKTPOIBHTATEREH Wi KOMIUIEKCHOH Harpyskn (oM. 3.3).

3.6 Ilpe HeolxoaMMOCTH YMeTa BIHSHHA Ha TOK K3 aKTHEHOMD CONPOTHRTE HHA XIEKTPHYECKOH I¥TH

PEKOMEHIVETCH UCIOIBIOBATE VEASANHA NpHaosens 9 (nyvaer 4).

4 Pacuer anepuoauieckoi cocTasumomeii Toka K3

4.1 HamBonpuee HAYATRHOS JHAYEHHE ANePUONNYecKol cocTapnapued Toka K3 {f ) 8 obiew
CAVYAR CUMTAIOT PABHLIM AMIVTHTYIE MepHoIHISCckOl COCTARMADIIEH TOKA B HAVANTLHEH MosenT K3

'I.:||'_l = 'Ir.zfl:n . I.I-Sj

42 B pamHanbHEIX CETAN ATEPHOIHYECKYKY COCTARMAIIUYID ToKa K3 0 NPOHIBOIBMBIH MOMEHT
BREMEHH (V) PACCUHTHBAKT N0 (hopuyne

1, (163

far = E® 4

rae f — BpeMd, c;
7, — NOCTOARTAS BPEMENH JaTYNAHHA anepHOIHIeckoill cocTap1amnmel Toka K3 ¢, pannas
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X, i1
T, =—

ox

FEE Xy H Fy — PERILTHRYVIOWIHE HHAYETHEHOS B AKTHEHOS CONPOTHETEHHA i B3, s
Gf. == CHHXPOIHAA YTI0BAA YACTOTE HATIDAXEHHA CETH, pan/c.

[TpH onpedeteHiti Xy M fy CHHXPOHHBE FEHepaTOPhl, CHHXPOHHLE H ACHHXPOHHEES WISKETPOLEN =
FATENH IOVLEHE OLITE BREASHE B CXEMY JAMEIIEHHNA B COOTRETCTEHH ¢ TpebopanmamMi 2.9 u 2,10,

KoMmaekcHas HArpyIks ToLKHA GLITL BESISHA B CXeMY JaMelleHHA B CODTRETCTANH © TpefoBaHHAMHA
pazrend 2.

4.3 Ecawu mouka K3 JeanT pacqeTHyR CXeMy Ha PATHAMEHBLIE, HEZARHCHMEIE IPYT OT OPYTA BeTHH, To
AMEPHOARMMEC KVIO COCTARAILYIO ToKa K3 B NpoHsBoibHLIH MOMENT BPeMEHR CIEIVET ONMpelefaT Kik
CYMMY AMEPHOIHYECKHY COCTARMAIDIIEY TOKOR OTIENLHBX BETHEH no opayie

il
1 ; T, (18]
far T E‘ Ly € s

1= 1

COE #H — HHCT0 HEIABNCHMEY BETBEH CHeMLI;
fyps — HAYAMEHOS IHAYEHHE ANepHOAHYECKON cocTapnAower Toka K3 6 -0 peTod, kA

5 Pacuer ynapuoro toka K3

3.1 ¥oapusin ok Tpexdaidoro K3 {a'] 4 B MIEKTPOYVCTAHOBKAY © OOHHM HCTOMHHKOM IHEPTHH
[FHEPTOCHCTEMA HIH ABTOHOMHLIH HCTOUHHE) PACCHHTLIENOT No dopuyie
. = - —F . = i
fa & V2 "rul:I“ TEn Qo€ fya ?:':I = 42 "rrl'IIx'.:l' (1)
rae Kru =1 + sitv g, g I b= yoapHLil KoWpRHIHEHT, KOTOPH MOKET ORITL O PEIe/TEH M0 KPR BLIM
{pucyiokx 1);
I, — NoCcToAHHad BPpeMeHH 3aTVXaHHA anepHoIHYeCcKol COCTaBasme
Tokra K3 (cm. £.2);
= YOO copura mo date panpaxedng wne 200 nerounnka o neprogE-
Yoo KoM cocTammaiowed Toka K3, KoToppi paccuHTRIERIOT 10 opsyie

@, = AFCIE X, o /P |
r, — Bpesd oT mauana K3 1o nosnienms YIApHOTO TOKA, ¢, paBHOe

2+ gy
——

£, =001

Epueeie sssmenmocn ymproro gospdumcnra K or omiomesi £/ x 0 x/r

% : .
) 1 e
N1 1 | / |

1l —PN . d -
42 S -

1 — | [ !

& 02 Q% 08 GF fnix 85T 2 F B N f
K= HHIYKTHEHROE COOPCOTHEICERE JEIH K3, r— asmnnnoe COAPOTHRICHEAD WEnNN K3

Pueynok |

3.2 Mpu pacuers yiapuoro Toka K3 Ha BeBotax anTOHOMHEN HCTOUHHKOE, 4 TAKXE CHHXPOHHLIX 1
ACHHXPOMHBIY WIEKTPOIEHTATEREN A0NYCKASTCH CHHTATE, UTO!

VIAPHEHA ToK HacTymaeT Yepes (L0] ¢ nocae wavana K3;

AMILTHTYIA NepUOIHYecKol coCTapnaowed Toka K3 o moMedT spesedu = 0,01 ¢ papia aMIidTyme
AT COCTARMAMKILSH B HAYANLHELH MoxeHT K3

1
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A3 YIapHeli TOK OT aCHHXPOHHOM JEKTPOMBHTATENS (i, 4q) B KHIOGMIEPAX PACCUMTLIBAIOT
VUETOM 3ATYXAHHA AMIVTHTVIR NepHOIHYecKol cocTarmamiel toka K3 no qopyyne

11.{H

0,11

. = T T (207
— Y] 3 i
haan = V2 hwanje 7 .e b
rae I, — pacueTHad NOCTOAHHAL BPSMEHH JATVANA MepHoIrYeckoli coCTaRINER TOK CTaTopa,
T, — NOCTOAHHAA BPEMEHH JETYRAHNA ANEPHOOHMECKOH COCTARMAIMENR TOKA CTATOPE, C.
Hpu s1om T 0 T, A0NVCKAETCHA PACCHMTEIBATE MO (BOPMYIEM
T = Xgn Xy
P [
o,y

- _ *aq TN
| e ——
0, (F) + Frag!
CAg i, = CHHXPOHHAA YIIOB 9acToTa, palyc;
fu]
£ Wy~ COOTRETCTREHHO AKTHEHOE CONPOTHRESHHE CTATOPA M AKTHRHOE CONPOTHINIEHHE POTOPA, NPHBE-
OEHHOE K CTATORY, KOTOPBIE BONYCKASTCH PEACCYMTRIBITEL Kk VEASAHD B NPAIOKEHINA 7.
34 Ecnu touka K3 neamT pacdeTHYRD CXeMy HE PRIHATRHEE, HE ZABHCHMLIE JPYT OT APYrd BETRH.
TO ViapHelii Tok K3 Hm ONPeqeiaoT KAk CYMMY VIAPHEY TOKOE OTIe/IBHEY BeThed no gopwyie

an i {21}
f.l'u = Z “Ij ';!I‘:'IJ i] f 'E‘r"":f T'"-:l '
i=1
[Ag M — YACNO HE3aBHCHMEIX TeTHEH CNeMbl
Typ == HAYANLHOE BeACTRYIOWEE IHAYEHHE NepHOIMYeCKol cocTarmiomeld Toka K3 B =i neTon, KA
fyy == BPEMA NOARIEHHA VIAPHOTO TOKD B f-H BeThM, C;
Ty = NOCTOANHAR BPEMEHN 3aTVRAHKA anepHoTHYeckol cocTapnAomed toka K3 6 -0 netem,

6 Pacuer nepuoawieckoil coctasasomei Toka K3 or aBTOHOMHEIX HCTOMHHKOR
TEKTPOIHEPTHH B NPOH3IBOILHBI MOMEHT BPEMEHH

6.1 B cromuby anToHOMHLIN CHCTEMAX pacdeT Meprogiyeckoil cocTannawiueld Toka K3 OT HCTOY-
HHEOB WIEKETPOIHSDTHA (CHHXDOHH BN MeHEPITOROE) B NMPOHIBOALHLTE MOMEHT BReMeHM CoeayveT BLUmo-
HATE TIYTEM PRILEHTA COOTERETCTEVIOMEH cHcTesB THdrbe peHUHATEHEX YPARHEHWH MepexoIHLix. [POHec-
COE ¢ HCIob3opadHes 3BM.

6.2 B npuinHxeHHBIX pacyeTax LA onpefeleHud gefdcToyiolers sHadeHHd MepHoIHYeckod
cocTamngimeld Tokda K3 B npouiponbHbeiil MOMeHT BpeMeHt OT ABTOHOMHLIX HCTOUHHKOR TpH palH-
ATBMOHE CXeMe MPUMENTIOT KpHBLIE, NPUBSICHHLIE HA pHCYHKe 2. PacueTHe KPHUBEIE XapakTepiayior
HIMEHEHHE 2TOH COCTARMAMIIEH BO BRPeMEHM MNPH PAsHLIX YVIATSHHOCTAX Toukw K3, 3Havedns
nepdoaMYeckol coctannawned roka K3 5 nponsBoileHeld MOMEHT BPeMeHH OTHECEHE K HAYANEHOMY
FHAYEHHID 2TOH COCTaARAMMIEH, T. 2.

YimmeHHoCTE ToUKH K3 or cHaxpoHHol Mattdisl (6,00,

*

} XAPAKTEPHIVETCH OTHOMEHHEM TeieT-

BYICLIErS AHAYEHHA NepHOIHUeckoll COCTanmAmied ToKa IToH MAWMHEK B HAaYATLHLIE MoMedt K3 K e
HOMHHATEHOMY TOKY, T. €.

il
ill (LT j -

4

GOST
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Hamencune nepuoawseckoil coctasammmedt Toka K3 or crnxpuanoil mammmes
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Pucynor 2

HeficTyiomes IHaYeHHe NEPHOAHYSCKOH COCTAmTARILE N ToKa K3 B NPOHIBOILHEH MOMEHT BpeMeHi

OT CHHXPOHHOR MaMHHED (T HeCKOMLKHY OIHOTHITHEIY CHHXPOHHBIX MALIHH, HAXOOALNYCE B OJHHAKO-
BLIX YCOGBHAX 00 OTHOMEHHD K Touke K3) (1), cneayeT onpelenars mo popayie
"rlh' = TJ:TII"J!H:IM !-;!IL'IEI' 122"

NPHYSM TPH HECKOIBKHAN MAWTHHAX MO0 HOMHHANLEHEM TOKOM CTEIVET NOHHMATL CYMMY HOMEHLTEHBIX
TOKOR BOEX MALTAH.

7 Pacuer nepuoanteckoii cocTasnmwomeii Toka K3 oT cCHEXPOHHBIX W ACHHXPOHHBIX
NeKTPOARHTATE e B NPOHIBOIBHBIH MOMEHT BPEMEHH

7.1 Tounslil pacyer nepHonHueckol cocTamnawiieid toka K3 0T CHHXPOHHBIX W ACHHXDOHHBIX
MEKTPOARKTATERSH B NPOHIBOILHLIH MOMEHT BREMEHH CHEIVET BRITOIHATE MYTeM PIUSHHHA CHCTEA
Mrdschepe HUMAARMLY YPaBHe i nepexoaey NpoLUeccon.

7.2 Mpu npuinHAeHHBX PACUETAX A0H ONPefeie dHs JeHCTEYIOETD SHAYEHHH RepHOIHYecKO
cocTapanwmeld Toka K3 o7 CHHXpOHNLIX MIEKTPpOABHrareled B NPOHIBOALHEN MOMEHT BpeMEnH [pH
PAIHATBHON CXEME MCTIONLIVIOT THNOBEE KPHBLE, MPHBSIEHHLIE HA PHCYHEES 2.
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T3 Mpn npuinHEeHHEY  PEcYeTasy And  onpejeicHHs Hamenesme nepuoomaeckoil corTanimum

REHCTEVIOUEND SHAYSHMS NEpHoIHYec kol coCTARTAIOUIRN ToKa Toka K3 o1 acuposn aserare e
K3 0T acHHXPOHHLY 2eKTPOARHTATERSH O NpoH3BO0LE LI o
MOMEHT BPEMEHH TIPH PATMATEHON CXEME MCIOILIVIOT KPHGLIE, ﬁ;ﬂ ]
NpMBETEHHEE Ha pHeyHEe 3. 3HaueHdd nepuolHYeckoil CocTak- -'15' | |
JsoLed Toka K3 b npoMsBaibibil MOMEHT BpesMeldd OTHECENE T =7
K HAYANLHOMY 3HAYEHHG 3Tol cocTamiaiomeii, . e. il i .
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AeicToyiomes IHaueHie NepHoIHYeckol CoOCTARAAKN IEH
ToKa K3 b npoMasoaHE MOMEHT BPEMEHH OT acHHXPOHHEOTO Pucynox 3
SNEKTPOEBATATENS {4 7] (MM HECKONLKHX SCHHNPOHHLIX e KTPORRHTaTERe ], HAXOIAUIMYCA B 0IHHAKO -
BREX YCIOEMAX M0 OTHOWEHHID K Touke K3) paccuHTLIBROT o (hopavie

flll."l.], YJ"I.-],'FIIUIINHI_I:III:IM\.J, |:13:|

8 Pacuer Tokoe Hecummerpuinex K3

8.1 Cocrasnense cxem 3aMelleiia

B 1.1 Pacuer TOKOB HeCHMMETPHYHEY K3 BEINOAHAKT ¢ HCNOJILIOBAHAEM METOIA CHMMETPHYHLIX
COCTARTAKMUAN. [1pH 3ToM NPeABAPHTEN LD HEODXOAHMO COCTARNTE CXEMBL 3aMe e HI NPAMoi, obparioi
H HyeRCH nocneaoearelkHocTeH.

E. 12 B cxemy saMeiueHMAa Npasoil NocleloBaTelbHOCTH JOEHE OLITE BREAZHE BC2 WIEMEHTR
PACUSTHON CXeMBL, MPHYSM [P PACUETE HAYATLHOND SHAYSHHA TOKZ HeCHMMeTPHYHOrD K3 anToHoMHELE
HCTOMHHEN, CHHXPOHHEE W ACHHXPOHHLE JeKTPOOBUIATENH, A TAKHE KOMIDIEKCHAS HATPYIKA HOTEH
DLITE BEEIeHEl CREpXNepeXoanEye 1T 1 CrepriepexoliEMHE CONPOTHRIE HHAMHA.

Cxena sanele il oBpaTHoH MocaenoBaTeNLHOCTH TAKKE TOLAHA BEIOYATE BOS 2EMEHTR! PcueTHO
cxesibl. TIpn srom 2C obpanoid NocI@noBaTenbHOoCTH CHHXPOHHBIY W ACHHXPOHHLX  MALIHH, 4 TAKKE
KOMITTEKCHOH HAMPWIKHN, CIEIVeT NPHHHMATL PABHLIMH HYTE. COnpoTHRIEHKE ODPaTHOH NOC/IE10BATE 1 LEHOC -
TH CHHXPOHHBIX MALMK CIEIveT NMPHHEMATE M0 JaHHBEM KATATOTA, ACHHXPOHHBIX MILIHH - APHHHMATE
PABHEM CE2DAMEPEXGIHOMY COTIPOTHRTEHHK, & KOMIIEKCHBLY HAMPYI0KE — B COOTBETCTEWM ¢ TaduHieil 1.

Conporuaienne obpaTHol NOCASI0BATENLHOCTH TRAHCHOPMATOPOR, PEAKTOPOE, BOADYIIHLIX M Ka-
DedbHBLIX THHHHE CIeOveT NPHEHMATE PABHLM CONMPOTHRISHNID OPAMoil NocheaoBaTelLHOCTH.

8.2 Pacuer Toxos oanodaznor K3

B.2.] Ecnn anekTpocHaDXEHME MEKTPOYCTAHOLEH HanpaxenHes gdo | kB ocvimecTraseTcd oT
IHEPIOCHCTEME! Y23 MOHMEIOIHA TPanchopMaTop, TO HAYANBNOES IHAYEHHE MePHOIHYecKol CoCTak-

. . {1
JAoIel Toka aanodasHore K3 ot cuctesil (f :l,::] B KHAOAMTIE (XY PACCYHTRIBEINT no. qopuyine

3l (24)

il cp. HH
e L

rae Fig H Xy OMNPEJETHIOT B COOTHETCTEHH C s 3.2 HACTOA ST CTAHAAPTA,
fpr H Xps = CYMMAPHOE AKTHEHOE H CYMMaPHOe HHIYKTHEHOS CONPOTHETEHHA HYNEROH TIOCE A0BITe Th-
HOCTH PACYSTHON CXEMBI OTHOCHTENRHD ToMKH K3, mOM. 2T conpoTHRIENHA PaBHbE
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[ e B Xy == AKTHEHOS B HHAYETHBEHOGS CONPOTHRICHHA HY2BOH MOCHeIORaTeNLMOCTH MOHHAAI0ILTE TS
TRAHCOPMATOA,
Figp W Xy, — AKTHEHOGE H WHIYETHBHOE COTIPOTHRIEHHA H¥A2B0H MTOCAS10BATENLHOCTH . IHHONPMBOIA,
Fes M Xjjyg = AKTHAHOS B HHEYETHEHOS CONPOTHEICHHA HyAeBoH NocaglonaTelLHocTH Kalena;
fiigg M Xy, = AKTHEHOS W HHAVETHBHOS CONPOTHETEHAA HVIRBOH MOCHeI0BsTeIEROCTH BRIV 0N
AN {rﬂh'l = gy 2 Ay = Jxlu.u}'
.22 B onesTpoyCcTAHORKDY ¢ ABTOHOMHLIMH HCTOMHHKAMM JHEPrHH HAYANLHOE 3HAYSHHE MepHD-

5 . Fy
IHMeckoil cocTanAmmed Toka orHodatnore K3 (f :"j]l B KHAOAMIIEPANY PACCHHTRIBAIRT 0 (opayie

= 3y , (25)

ok -
W (2P + Al + (200 + Xgpg)®

rae £

.T. IKBHBANEHTHAR chepynepexoanad 10 apToHoMHLIX HCTOMHRESR, B, KOTopyIo onpeleianT B
COOTRETCTRIHK ¢ 3.4,

IHAHEHHA Fy W Xyp ONPEJIEIAIOT B COOTRETCTRMM ¢ 34, a fix W Xy — 0o 8.2.1.

#.2.3 Havansmoe 3HaveHHe NepHOIHYMeCKON cOCTATHoeR Toka oododhatnorn K3 ¢ yyetoM cul-
APOHHLIY W ACHHXPOHIEY WIEKTPOABHATEASH B KHI0AMOEPAN PACCUHTHBAIT Kak viazano B §.2.2

B.2.4 [Npr 1eobxoiHMOCTH OnpedeieHUE [MepHoiHHeckol cocTanmied Toka arnoduinore K3 s
MPOHIBOIEHLIET MOMEUT GPeMeHH IPHMEHAIOT MeTOIR pacyeTa, NpHBeIeHEBe B patdenax 2 b u 7.

8.3 Pacyer tokoe apyxidaznoro K3

B30 [pr snekTpocHad®eHEH EKTPOVCTANODOK Hanpaxees 00 | KB 0T 3HeprocHeTe Ml Yepes
MO AAEAOLEIMH TPAHCOPMATOR HaYansHoe IHAMEHHE NepHoIHeckoll cocTanmomel Toka apyxdainoro

F ¥
K3 H:I‘Ei‘]n B KHA0aMOEPay PAccUHTLIBAKT Mo opsy e

: Lomm (26)

flg =K TR A T P T Fy T 5 T TIk6 + Flua T y d;
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Xz T X + X + 'r:n T s T Xy + - + Xixg T Xpyy-
532 B ANMEKTROYCTANOREAX © ARTOHOMHLIMHE HCTOMHHEKAMH JHERPIHH HAMANLHOC IHAYMEHHE NEPH-

n . [}
AWMeckol cocTanTaomed Toka apyxdainoro K3 (f ;ﬁ:: 0 KHWICAMIEPAX PACCUHTLBAKT M0 dopsyie
7 Vi Eg (27
all ———
2V iy + X

¥.3.3 Hauwanuuoe 3Hadedde MepHoarveckodl cocTammomel Toka noyxdainore K3 ¢ yueroM ackuH-
il
KPOHHLIY IEKTROARNIATenedH {r‘rﬂﬂ} B EHJIOAaMOEPAY PACCYHTRIBAIT Mo GopMyie

I {5 - Wi E:IIE {28)
|T:|‘.q,:_1 [ .
2N Hy + X5

L

rae £y — okisaienTHad 30C acHHXpORHLIX WEKTROABHTaTENel H HCTOMHHES WieKTposHeprum, B;

iz M Xz = CYVMMAPHBEE AKTHEH0E H HEAVETHEHOE COMPOTHETEHMA OTHOCHTEMRHO TOMKH K3 (o y4eTom
MAPAMETPOR ACHHXPOHNLY JIeKTpoasHraTetei), mOm.
#.3.4 Havanesoe ggfcToyioliee INAUNEHHE MePHOIHYECKOH COCTARMAILIE Toka IEviohasHoro K3 ¢
VUETOM CHHXPOHHLIY WMeKTROARMIaTe el 1 KMmoamMnepax onpeIendoT Kak veazauo 8 8 3.3
835 MNpn HeodXOIUMOCTH ONpedsieHia nepioaHdeckol cocTapnaomed roka asyxipasioro K3 s
OPCMIBOLHLI MOMEHT BPeMEHN MPHMeHANT METOTE PACYeTa, NpUBEIcHHBE B painenax 6 U 7,
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MPHMIOAEHHE |

[ pexoMeHIveEnoe )
PacueT conporaiieiid mEnonposoI0s
I: Heobxonnsee Uis pacaeTon Tokos K3 napaserpul il HonpoBoIsE MOrYT DhlTh B38Th W3 HOPMEATHIHG-TEL -
HHBECKON JOEYMEHTALHE WAH Hoayaessl pacteTHus meroaos. Dlapeserpa wnronporogos cepan IIMA w HIPA

AaHE B Tabinue 3.

TuGnrnua 3 — nitFlﬂMl:TFI'hi KOMITICETHRX 1MHHONTPOBOIHE

Conpornnsenne (i, Cofporisienite fysenor
_— . ; Hompnatnoe Homupsannamii tos, w Ok i poBaAH KX, 0w
BN B O RO A hrt s sivat, kB N
T Xy Fun i
LM A4— 1250 0,38/, 66 1250 0,054 0,016 0,054 1053
LA A4 — 1600 (1,38 /.66 160 ({50 0,014 0,057 (1,042
LM AL — 3200 (1,38 /ih 66 3M0 RV 0,005 01,0064 (1,035
LM AGETT 0,380,066 2500 (020 0,020 0,070 RIS
LI AGETT (1,38 /i 66 40 0,013 0,015 0,07 (1045
HIPATS 0,38 250 0,210 0,210 120 210
IPATS 0,38 40 0, 150 0 170 i, 162 164
LHIPATS .38 £l .1 13 il 162 1L 164

AKTHEHOS CONPOTHANCHHE DAHON btk WREONPOROLA (1} B MHIUIHOMEX NRH TEMIEpITYPE & PACCH T BT
10 popaye

_ { T+ K - (249)
F = pﬂm:p“?- —— & =,
B Hafaf
e pﬂ,mn” — ¥ACHRHOE CONPOTHAICHIE MATERHLTA LIHHEL APH HOPMEPOBIHACH Tesmnepatype & Ospnim?
. v g . - -t iy e S =y L'ah
) — HOPMEPOEIHHER TEMIEPETYPa, AP KOTOPOH SUIIHO YAEIEHOS CONPOTHRICHNE, C;

{— AnHHA HER onHoil g, s
5 — COUSHUE WIMHEL, MM
T — HocTosHHAR, JEBHCHILR OT MaTepi nposoauuga, “C s reeprortaytoi swean T = 242 °C; ann
oroscEeHHoN Mean T = 234 °C: s anosoraan T = 236 °C:
K, — wosbthrument obaBoMHMY OOTEPL, VINTHBANMHT BIMAHHE TNOBSPXHOCTHOrO Sdidwire. e
GIH30CTH, 4 THEEE QTOONBOYHEIN BOTERE OT PACTHUIGECHHEN BRULEEH METIWUTHYECKHY SICMCHTOHE,

FHAMEHHE !Z‘i.'l".Ht.Ililli'll.'IIﬂHI'J'.J ofamotHbX NOTERE MOKHD OUCHHThE, HCXOAA HI pCEYILRTHMOB SXECTICRHMEHTLIBHBIX
MO B H R TORGIPOBOE0E JHLROFHMH X K[!EII’.’I.'FI}'H!]I!IFI HITH PRCCYNTUTL {I]I‘.II.IE.'II!IZ!I.I![’G!JII:HIIIII 143 ‘t.lUpMj—'EIL'

R'.J = Kl"“ﬂl xll at

ICETA

rie K, — koodufiunesET, Y ETEBAOUMA HIMEHEHAE TEMNEPETyPRE WHHSD (SHein K, NpHseiess 8 nproassein 3);
K, — woofpronenT GnmsocTa;
K, — koofepHUHEHT NnoBEPXHOCTHOND SdhekTa.

Juarenun soopiprumenton Jfa H 'kr_, IS MATHLIX B OATKOMHHESHERY IHH SEERCAT 07 PAIMEePOR NonepesiHOm
CEMEHNA, pachommkerns o wncnd w58 odMuodHsx WHE MOV IOIEHOND COMeHRN,  HyMSUIHE JasMephl
2553 — [0 s L0 s, NP PECIIONIOOCHIH WEH sHa peGpos SHauveHnd cosdufmopenre £, cotrammor 102—1.1.
Jnauednn kosdepumienTa £ 208 MAKeTOR WHH J0NYCKASTCR MPHHAMETE KHE U IHHOMHEY LIHH,

Foadufmunent gobasoanex noteps K aia aaosisiessy o ceseaness 1000 = 10 sw? » spesciavoct ot
SCAR WIME § A00KEH WMETh Caeavinmae sHodenns: npun = 1 K = L8 npu e =2 K = .25 npun =3 K = L&
npun=4.K& = 1,7k

[Mpy nposTEe MUHSIPOROIL B FAlepee wii TyHECE Kosdspuusedt aobaposislx moTeps cleayer Bpars Ha
0,25 Dosinuee, MeM HEH Sro MPORIELKE HE OTKPEITOM ROBIYNE,

2 MuayscriBHOE CONPOTHETEHIE TPAMOH TOCHIDBETENBEHOCTH {995 1HHONPOB0EA {2, ) B MICUTHOMEE HA MeTp
PECCMHThRBRIOT [0 OpRyIe

d (30)
x, = 0045 g —
Sil
e a— PACCTOHHHS MERITY IEHHAMH, M
III:" — CPEAHEE [EOMETRHYCCEDS MICCTOERHET, M, DBOCYHATH BRCMOE [T [!I_.'!Iil.'li‘! HI NPHBCACHHBIX HAEDS EI}I.'I‘|'.|.\-1}'.:LZ
13
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I}y iR uinkb MPEMOYVIOA BEHOTD CEYM2HNR
g = 022 b+h),

rae b ud— pasiepLl CTOPOH IPs MOy I EHI K,
2 U N HE KEEIPETHOTD CEMeHIH:

B = A5k,
raE b — pasMep CTOPOHE KELAPETA;
3 Ao TpyDeaTOR WIHHLL KBAADITHYHOTO, CeMeHNR
& = A8 Ch

rac Ill_“" — PaEMCp Hllp}'.:KHU“ (BHEIHeH) CTOPOHE KR PEATHODD GO H
C— HLU'J{'ZIIIH-I[[I.!BHT. THAMEHMH KOTaOpond QovlsHbl COBTRCTUTBOEITE [IPHBEACHHEEM B Tabiane 4.

=

TaGaruns 4 — 3naucHnd kosdubmunenty

Druowenite SHYTPEHIEND PLInyel TRyfiu KPYraor cesen e & SHemnesy Paiycy win Trmnere. woaduhuuaEwy O
pHyTRERHEN CTopmis TPYHN KBnapaTHOrD Cedenna K Buclmmci cropone
i1 78
0,2 0,79
1.3 151
4 1,83
0,5 01,85
R L5
0,7 .91
(1.4 (1,594
0% 0497
1.0 1,00

Cpeanes reoMeTpiHeckoe PECCTORRME &, UTH NAKETE WHH MOKHO PACCHITTETE 10 CRBIYIIHM (ROpayiam:
1) A HEyXmofiocHorD MaKeTa
= Sl e
rae b ou o — CODTReTCTBEHHO TOVIIMHA 8 WHPHHE ONHOH BOA0CE IHHE (oM. paeyHok. 41, sam;
d — PHOCTOMHEE MERAY PO LR ME OCHH {LEHTPIME MBCC) CEMCHNT 1 nakeTa (oM. PUCyHOR 40, M,
& — savabi eI, SRRUC LM OT OTHOWEHN | /1 £r0 OIMpeaeIsnT 0o KpHE0il, NPRBEICHHOE Ha pucyHRe 4,
2 Anm TREXTHMIOCHOTT MaKeT:

Ing, = ‘;—13 In L2206 + h+ 2 Indihys + 2 Indagky, + 2 1nd, sk )]

rag i)y, dhy B iy — PACCTORHMA MERLY MEHTPAMI MACC CCYEHHIT CODTHETCTEYIOLINX WHH MAKETA;
by g dopy WKy — KOMpOMIMeHTL, Jasuckiee. 07 omaonesn d) 0 de S d R 0 onpepeasessie. no: kprod,
NPHBEACHHON HA pucyexe 4.

FrmueHun CPEOHHX MEOMETPHMOCKHX '|.'IL'IL'E1'¢.'I$'II{Hi1 [_J;-_,} Hanbonee '_l.'IJIi:I'I'Flfﬁ.!IHl: MELX MEAKCTOR IIHMH C E00PaMH MOk
HIMHAMK, PEEHBIMH TORIEIRHC IHHHBIL, ONEEH B COOTRCTCTROBATE NPHBCICHHLIM B rafe 3,

Kooguprumest K 108 onpeieicHis cpeasers Tabmwua 5 — FuaueHus Ejy HEROTORRIX THKETOR 11IHH
TeOMETHHYEC KN PRCCTOSHIA MERTY IIHHAMA
Iﬁ'm}mhmm CEREHHE cl."ll.'lllnll.' makesTe, !Ih.l: 2". =M
J L1 .3 (K10} 1,53
T — — . 5
- ] 210010} 10
& .“'5\ n p 2(120%10) 345
s 1 b I .
St = = _I_' II 3(BO=10) 2490
4 I ;Ir,a 3100 10) 3,50
F; 7 % 5 & o
% 4 & % 31202000 3,95

Pucyrok 4
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3 B kamecTee qonyerHMoi (PUCHETHON) TEMTISPETYPSE HATPEBEL IWHHOMPOBOAE B OPOOGERHTEIEHOM [kHMe
CheayeT npHHHMaTs ¢ = 70 "C.

4 AKTHEHOE W HHIYETHEHDE CONPOTHRISHIA HAASRORA TIOCIE A0BITeTEHOCTH (a6 W HEeIpoBoLa {5, 0 X, 1 8
MIULIHONEY Hl METP NPHEIMLET (OPHEHTHPOBORHEO )

'r||||| = r-|4_+3'I-II!I:

=75+ 9 dhx

MPHIICAHEHHE 2
(CTIpaBot Hoe )

AKTHRIEE H HHLIVETHBILK CONPOTHEICNHA Kabeaed

TuGnnwmwa 6 — I.—!i!FIEIMC'I'FI'h! Kalkeid & AMMHHNEEREMIL KUJENMH B ATHITHHASBOH 0DomoyKke

CanpormmpicHne TP isiong kabeis B armsimhnenof ofaidace, wlna s
Coeneiiae kafienn, s’
i as! =y s =]
L) 9.61 0,02 10,95 0,579
3] .41 (087 T.69 0,523
310 154 0,82 504 0461
Ixlé 2.4 0,078 3,52 0,406
L 1,54 0,062 263 01,259
iz ] 1.1 (061 207 i, 295
150 (1,765 0,06 1,64 0,257
0 {1,549 0,059 1,31 0211
195 {1,405 0,057 1,06 0,174
3120} 0,32 0,057 0,92 0,157
3150 {1,256 L0586 0,78 0,135
1185 0,208 0,056 01,66 0,122
=240 0,16 (1,055 (1,553 i 107

Taonnwuwa 7 — []llpE.IMETFI'h[ Kalens © ATisHEHE BB H KEIEMH B CBHHUOBOA oDoaouKe

Canporapicnne Tpexkiisnor kabeas p opwmowril obosouke,
Ceuesite kabeas, su”

ry=ry Xy i T3
3=d G.al 0,092 11,6 1,24
Juy 6.41 0,087 8,38 1.2
3110 3,84 0,082 5,78 1,16
Ixl6 24 0,078 412 1:i2
Ix25 1.54 {0,062 344 1,07
Ix35 1,1 LY 296 1,01
Juc 5 0,769 01,06 Xn 0,963
370 01,549 {0,058 21 0,884
395 0,405 0,057 21 0,793
3120 0,32 0,057 1,906 0,742
3x150 0,256 0,056 1,82 0.671
Ix185 0,208 00, ¥56 1,69 [LRET
3240 016 01,1455 1,55 0,535
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TatGawwa 8§ — Mapaserpel xabeis ¢ AT0MHHACBRMA XTaME B HenpoRods e obodouke

- A
Cegnne sabetn, s

':'irllpl.'\'riulll.Tl.'llll".' TPEXK NI LD kabeas o HEIpoER R en phoanuke, Ml u

=r Ny fa Iy
Joed .61 092 1.7 ]|
el 6,41 087 B30 LRl
KR 1] 354 082 5094 134
Jxln 14 (078 4.5 22
325 1.54 062 364 2,17
3x33 I.1 UGl 34 2,14
350 0,769 LRI 1869 20y
30 0,544 {059 2649 207
585 ih.405 05T 2,503 105
=120 (32 0,057 242 203
3=150 0,256 i (156 138 20

TaGniioa 9 — nﬂpail-t"’l]'.lhl RADENA © AT HHASHEMH EHTAME B ANOMEHREB0i obonouke

- 2
Cengrne kabexn, mm

".-IZI[IFITIHH.II.'?IHI.' T L] R NE ARG EafEny 0 anegHHessl ohozouke; M0s'm

=r Xy a S
Soedb 12 S LY | 0,098 187 .57
Srebt 14 G,41 (0,0 7.6 0.463
310+ kb 3,54 0,088 4,94 401
SulbH1=10 24 =4 39 0,336
3254116 1,54 0,072 241 0,256
Fx354 116 1,1 {1,068 1,93 0,232
35125 i, 765 (0, Uik 1,44 0,179
3T 1235 (), 549 0,065 i1 0,145
3054+ 150 0,405 064 .57 0,14

Tabanuwoa 10 — [Mapaserpi KaBeiR © ATOMBHHSEEIMH KILTAMH B CERHLOBOE oOoIouKe
Conparmnne iie YeTHpack WIkHLrs kndens & connnosoi oiogouse, sy
Ceuenne kubern, sm

r=r x,=T, 2 T,
Sl Ix2 5 9,61 0,098 11,52 1,13
Fuobi [=d 41 i, 094 8,25 1.05
EF e BT 354 (.088 L] 10,966
e Lag E i 24 i.054 4.09 0,531
35116 1,54 .07 308 0, 66K
335+ 1x16 L1 i, 168 2,63 0,647
FeS0 125 0, 76% i), o6 2.1 0.5
3704135 0,549 0.065 1,7 0,393
3054 150 0,405 (b L4 1,39 0,317
I I 200 150 0,32 RIS 1,27 0,301
3B 504 170 0,256 0,063 1,05 11,248
BI85+ 170 0,208 0,063 0,959 0,244
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) ConoTHRIeH e IeTrpe i HisRore Kifienan b Henposoammen ofomoase, v
Cevenme wifionn, s

rl-'."! _'\n:l-x! 'ril 'I'.Il
Tudd1x2 5 9.61 0, 0 11,71 2,11
Tt 14 .41 0,004 8,71 1,968
L0+ 1 =6 184 0,5 549 1.511
T f+1x10 2.4 0,054 4,39 1,558
L2582 1x1b .54 0,072 141 1,258
LA5%1xlb I | 0,063 2.7 1,241
S0+ 1225 0,769 0,066 2,449 0,949
L0+ 1235 (1,549 0,065 2019 0,741
TGSk |50 (1,405 00,064 1,665 {r,559
] 2150 0,32 0,064 1.54 0,545
] 5041270 (1,256 0,063 1,276 0,43

TaGanua 12 — Mapaserpe KaDeas ¢ MEIHEME ZHTMA B CTaARH0i oboaodke™

Ceuenme ConpoTiateste TpesEnaniorn safeny, wuis, npa Tesnepatype s 65 °C
T8O EN TR 4 151 2

ainid, mw’ ri=ry =X ' X
T 154 [ {rad 4.07 1.6%
310 2,13 0,088 2 6 1,65
I<lh .33 0,082 (1913 L6l
325 .85 0,082 L.38 1,57
335 0,61 07 I.14 .54
350 0,43 007 1,9 1,51
=M 0.3 0,065 0,83 1458
395 0,22 0,064 0,75 145
3120 0,18 0,62 0,71 1,43
150D 0,14 0,061 0.67 141
3185 0,115 (UL} .65 I,39
B 2400 {1,084 0,06 {,62 I,36

Tagnwwa 13 — Mapamerpsl Kabets ¢ MemHEME EHEME B CTRARHOR . ohonog ke

Couenne ConporTHeiciue SeThi pexadasore safonn, s Ou iy, mpy remneparype ®anw 65 "C
i,

Tt 14 154 0,1 4,19 I.55
L1041t 213 0,085 283 L46
Il 110 1,33 01, (K 2,07 1.3t
325+ 1216 0,85 [5G L.63 .11
335+ =16 il (086 E3T L0
350+ 125 .43 IREL1 18 1,58
BT+ 125 03 0073 L05 0,851
M0+ 135 ” 0,074 I, (1,654
3954 1235 (.92 (.69
95 (50 022 0,072 0,84 0,54
3] M- 135 1,58 .68
] 20170 0,138 0,47 0,7 1,47
3] S 150 0,74 01,54
3150170 10,66 0,42
3185+ 1250 .4 i 0.7 0,54
1] 854195 0,115 0,064 .54 1,34

1
* B AACH NG BRIIICITHEHG METHEM Ipopoaom coscrnest 130 sm®,
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TatGauwun 14— Mapamerpur KaBeid © MEHBIMI XKIEMI B CTATEHON oDoTowxe

Ceuenme Conporusiene SETHpeiocii sigry kabeas., wlvfv, npi Tesnepatype ®ieas b5 "C
TR P s e
WAL, 8 r=ry X =z, " x,

Sl 354 .1 4,24 1.49
4 2,13 0,095 288 154
416 1,33 (1,08 2,12 1,14
425 (1,85 0,055 1.63 0,91
415 16l LT 1,33 0.74
5l 1,43 0,086 1,05 0,54
da Tl 0.3 073 1.B5 (.43
44935 0,22 0,072 (h.fb .35
4120 1% 1,07 154 0,31
4150 14 o7 (h45 0,28
e ] 0,115 b, 06% .37 0,27

VBETHYEHHE AKTHEHOTO CONPOTHRIEHHA KABEIEN

Jraauennn HH'HI_:IEIJII[H!I_‘HTH, YUHTHIBHEMIETO VECITHYCHHE AXKTHEHOID CONPOTHBRICHHWH  MCTHOI kahens IpH
HIFPEEE ohD TOROM K3, CHIPCEACTHIOT B JaBHCHMOCTH 0T COUCHMH gabean, Tokn K3 n TP T B HORCTH K3 no
EPHBENM, NMPHBCACHHBIM HII PHCYHEC 5w 6., A ANEIMHHEEBOIG Kabess — 1o EPHBRIM, NPHECOCHHEIM HA PHCYHED 7

WiaH K.

JupucHMieTH ROUMPULIACHTE YECIHMCHHR SKTHRRGID

CONPOTHEACHHA Kafoeil PaiHbix CoMCHM © MCIHEME

wHtasm o1 Toka K3 npa npoasusareasnocrax K3 1.0 ¢
{cnmumee apana) w15 ¢ (DyHETHPHEE IHAHRA)

JapmcHmocTe KoHpQUNHERTS YECARSCHHS AKTHEHOM

COMPOTHEACHNA KABCARH PAIHLIX COICHMA © MEIHBIME

Astame o1 ks K3 npe npoasmssTessaoscrax K302 ¢
{cnpomesie awEnn) w06 ¢ (DyExTApHEE )

Cp Ty T ] T
S 2Tt £y - — '
178 W 85 ; 5 lnin :
\ w255 | 59 % Z5 33 & woogs 3
g \.{II "I { a5 2-‘."&1551-.155':’ L II'.F HI‘{ g l.llrf!'-«','?
IR "'I"/} 3/ /-
“TI st (S
il ," U] ,.‘f / /
SR i L T A
[ ’ HH i iy 7 7
”iirf |!|'|,IXJ / / Jrf
':.‘ T r '|'1'| 1 ] r r ; ‘f .IF 7 _?‘
/| T T 7
/ /
‘ | H!; L | A
I y

5 n o 2 f

g

5A

Pucynok 5

Pucynok 6
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Janweumoe T KOMPHUIMCHT YBCOHYCHHA K THEHOD JapucHmocTi KoHbgRUNEHTY YEBCINYSCHIA AKTHENOND
CONMITHB/ICHIA KA0010H PaHb X CoscHmi C LM HHNeRE - COMPOTHEACHUA KABCACH ¢ ATOMUHHCEBIMH HAAMH OT
MH AraMe or Toks K3 upa npoasuswaTeasnocTax K3 Toka K3 npr nposossnreasnocrax K3 15 ¢ (ciammee
0,2 ¢ {enaompse anemn) w06 © (IYHETHPHEE JTEHANR) anann) n L0 ¢ (myEsTHpHee THEEH)
fu F fhans £ ' ' ' 8 [5=Tamm? '
Iu.‘?ﬁﬁ_;?.'-:l' a5 iar rAl I'FF JE"H? ~ I| i".'f-.'i‘? 5I£'-' b .-':.?n? LT L)
- 'l“‘a\*- I-ﬁW'I 1"5 Ve £ Vsl ) e e e el

Pucyuoxr 7 Pucynox 3

Harneie, yYEOEIHELE By PHCYHESX 5—8, O0yHeHsl [N CAsIyioMy pacaersuy yenosisx: K3 nponcxoaxr a
PELTHANEHON CXeMEe, COISpHAeil BeTEk {TpaHchopaaron, Kadeis] C HeTOMHHKOM HERaMeHHOH no aMnantyae 20C;
Temnepa Ty kabena wasenaercd or 4= M °C oo 6 = 2 "C,

MY ACM. K
nponpserTenssoors K3 (5, b cocrammmer 002; 006; L 1.5 o
Tempeparypy Harpess Kabeis GNPeIciEDT © HOMOMMELD VRLEHEHHE HATPCHA OaHOMUIHOND NPOBOIHHKD NpEH

HANADETMYECKOM TIPCRCCE, I]]'.IL“'I.H-.'IF.\EI JOBHHHOI K BIAY

Fei) { ;-‘l.' P
a T i ;
shgey |_l - rm"...u Py — F".aumll J
rig {,— 1o K3 & mosmenty Bpesenn £, kA
P B p, — vienbHEE conpoTHiesss, Ouou, Matepuans kafers npn Tesnepatype § # HANATRHON HOPMUEPOBAHHDI

TeMnepaType 90
5 — ceuoHie kafenn, v’

kL — MIOTHOCTE METEPHALE NPOECAHAKE, Kriu';

F— VOROPCHHE CHABL TRRECTH, M/C7;

Cy — VARIBHIA TSIICEMEOCTE MATEPHANE KABLE pi Tesneparype o, =@, = :’.I""p“. Mo fier- K
f — TesneparvpHeil xosdeprapenT rermoeseocta, 17K

o — TesneparypHbli kosfhrunent yaeisior conporiaiers, 1K,

Hameneune YACARHOND CONPOTHETICHHA MATCRHA KADEAHR NPH THFEREICHAR TOMOCPATVRRE ONPERC/IHEIT - T10

BBI[ELHEHH
Pa=Py .
L
o _ T+
LI.‘ = m o

1%
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NPHNOAKEHHE 3

{pekoMeHAYeMOE)

PacyeTisie CONPOTHEIEHNRA NPOBOIOE, MPOIGKEHHEX OTKPHMTO HA HI0IATOPIX,
H NPpOBOE0E BOSIYIINLIY AW

1 Pacuetuos CONpOTHEACHHE NJHIEOI0E
1.1 AxTHEHOE CONPOTHRASHUE MPHMOR NOCISA0RITENEHOCTH OIHH ikl NPOEOIHHES B MHEUTHOMEX PHCCH -
TLEBAKYT Mo ihopayie

TN

5 -1,
i

r=c kK K"-"p"......
rae Cp— KOMPHLUMEHT, VIRTEIEOUIHGE VECIHEHIE COMPOTHEISHHS © NOBRILSHIBEM TEMITEPATYPE (CM, IpHas-
serue 23 B okasecrie pacaeTHOR TeMISPATYDEl HAMPERsL VI IPOBOI0E ¢ PeSHHOBOE 1 IAACTMECOOBO
HAGIHUMCH TpUHEManT & = 65 °C;
K__ = 1,02 — gosdupuinest, YURTEIEIOMA - VBSIHYSHIE CONPOTARIEHEI MHOTONPOBGIOYHE I TIPOBOEGE N
kafeneit seneacTene ckpyred, e ansonposonodmss nposogos £, = 1
kocsdupiune st noseprEocrHorn alkpekTa npe nepesenson Tose, e MeaERX 0 ATOMEHIEEEY

NPOBOEOE KOIGRPHUHEHT NPHHEMERT PRBHBIN S0 THHLE,
— VIERHOS CONPOTHRIeHNE nposopa npe 0 = 200 °C. [Lig smeanex nposoaos Py o 0L 78 Os-samad /o,

— 002994 Ohwi-nana?

I3 ATHAMHHHCBRIX [IPOBIOB

§— CEHEHMS NPOBOIHHES, MM
{ — NAWHE NPOBGUHNWED, M.
1.2 Hauysrssios conpoTaRIeH e AP0l OIS TenbHocTs () 0RO dass IpoBoe KPVEIoNe CedsHits
B MMHUTHOMAY HE METP PROCYHTRIBLET Mo hopayie

x= 0,145 bg - (32)

1]
[OE @ — PACCTORHMS MOERIY TIPOBOEHHEIAMI, M;
R, — pasuyc NpoBoIHHKL, M.
1.3 Ecow chasnerii o Hyaesoil NpOROTHMEN BRIOOHEHB B3 KPYIILIE OPOBOIOE OIHHAKOBOIG CCMCHHR W
MPOUIGEEHEL THPLUIEABHO, T0 HHAYKTHEHOE CONPOTHEACHUE uend gas—dyie (X ) B MIUUIHOMAX HdL METp
PACCYHTHEET 10 fopuyae

M e {33
- U.l‘?]E-R:.

ﬂ|1|1 ]IFH!‘.IH‘}'IU.’IEIIHﬁ IIH.'IFIF.LL‘ COMEHHA HYACHOND TTROBOIHEED CONMPYTHEICHAC LICTIH 1t.IHZ!E|—
CCHE R ql'.l'!Hl::l['l::l NPOEEHHEL.

1.4 AxrusHOZ R HHIYETHEHOC CONPMMTHIEICHNE H_"r'.iil.'HHI"i: MOCIE L TEN EHOCTH - BOAAVIEHBEX NHHH, WMEHHI Y
I{}'.'.IIII:IL'IH NPOHOA € DOBTOPDHEM JA3CNMICHHEN , 30BHCHT OT MHCEL JMEMASHW 1 Eﬂ'.lt.ll:]il-l[[HL‘H'l"J Ce3OHHOCTH.

”FIH ONPEACICHRMH AKTHAEHOM B HHAYKTHBHOTO COMPITH RIS BRI TTC TR []ZIil.JHI:II"iI II]'.IIIIIHL!L:I—H}'.'.IEI!-IJH [TIB0 “Irl- R

Xgp_ )} HEDOIEIVIOT COOTRETCTREHHO opayast 3 i 33w pacuetHste susHee, npuecacHyee B rabmaue |5, AxTaiEmo:
M HHAYKTHEHOS  CONPOTHEICHHES TITHR © MPOMERYTOMHEIMH 30 MIEHEAME ONPISIRDT VM HGKEHHEM PRCETHREIN
CONPOTHEICHHI HA COOTBETCTEYIRLINE NONPEADYH e KosbdiunedTe £ 1 K, B UBHCHMOCTI OT 4HCTE IPOMEKYTOM-
Hix amesnennil (m), pucvsiox 90 na cosbebpuient cesonnoetn K fraBnuua 16). Jnauennn coodubsonenra K, na
PHCVHES Y8 DUHE DI PEEOHEK CEMCHRAX NPOROIDE NeTIH—EIHOTO (YEIJRHLL B SOHCANTEIE) B HVISROT0 (YEASIHEL B
amasveHaTene), o K, Ho pHoyHEe 90 — npil pIOHEX CCMCHMIN HYIEE0MD 1 1006 ceMeHRX uaInor npoBnga.

A ONPEACTTHEIT [0

Tabawuma 15— Juauess CoOmpOTHRICHMS NeTin sdasEsii nponon — Ayienoi nposoas DEl yaeTd
RIS NUEHHIIHY. YOTPOCTE

AxTnnioe (B URCANTEITE B ENAVETARRGE (B SHAMemaTere L'ltlll!!-lilfliﬂ.'ﬂ'lll-’lil netan; silia,
Ceyzane I.I:lil 1L R SN CETHEHAR HYASHAD NP0 BRIE, SR

3
MpasoiTa, M

15 35 11] T

1&
308
L, G

M
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fpedonscenue. maiawns 15

AKTHEHOT [+ aHCATEE] B MHAYETHHHDE (= EHaseHaTerE) l\:I:III;l'll:lrIIII.'Il.'I‘HIH meran, wla,
CodeHHE Ill_ﬂ'lﬂﬂ'ltl IIPH CEMSHAR HYIEHOMD: NponDaa, MM
[PREkIL, ll?«’ll
16 25 a5 | o]
15 208 228 _ _ _
0,67 (U]
1,99 1,710
15 — —— —_— — —
165 064
50 B 1,73 1.44 .18 -
- ih 4 .63 062
- B B 1.27 1,01 0,84
IJ-EE ELE 1,60
Tutnunuwa 16 — [MpuIHakK KIMMATHHECKHK 30H B IHEMCHHHE CeB0HHOM kosdqgummmesta £
KanmaTuueckie e
_IH.IIIIHI!. RAPAKTEPFHIYRIESIHE KIHMATHSECKHS
IR B, 0 TR DTFPHEMERSCM B KICKTRRIGRN
1 1 3 4
I Kanuariueckie npisHikn 30H
| Cpegusas  MEOMOACTHAR  TeMmICparypa
(nupape), “C (=15 —(—20) | i—10)—(—146 D—{— I} —(+15)
2 Cpeansn MHODOIETHIA BEIC1AS
TeMIepETYPa {moasy, T {+ Eoy—i+18) {+IRy—i+22) (+22)—(+24) {+24)—(+26)
1 MMpoaoErTe s HOCTE  JAMEPIAHNT  BO,
CYT 10— 180k 150 L] L
I Juavenne koosfepannenta K
4 BeprukaisHeie  2dekrpoasl LadHei 3 owm
NP CIYEHHE  SANEEHHE MY HEPUIHEHEL
0,7—0,8 m .61 ha? 0,77 (3,91
5 To e, mEpR ATMEE ANCKTPOAOE 5w 74 A1) hE7 0,91
6 Toe, Dis FOPRSOH T TR B HIE KT POI0E
wanmoi 10 s npe coybHEe  Saiose s
0.7 —0,8m 18 0,28 1.4 .67

* CeaonH e KE?Hth.IHIJIH.‘H'I' ONPEACTACT CHHACHHE CONPOTHANCHHA N0 CRABHCHAEY © MEECHMATEH A COMP-
THENICHHEM B CEIOH IMPOMOEOHEE BN BHCBIXIHNA.

21
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Monpagousesie wosgdummentu (K 0 K) & aKmassony i gIyKTHBEOMY CONOTHEICHREM TETARH
«HII0BLIH MPOBON — HYACEOH DPOBG] BOYIYUMHON HHEE

Ka
R
10/
& ait- AR el
ELTELT
- LYY
G 25075 (7T
1585
30125
483 - 505
il
&5 I I ] 1 [ | |'EL'E
e
i}
Ny
18 -
fa5-
i
i 50
3
oas- 75
18
L) | i | ] [ | |
i z k) & 5 k] P T & q i) 7

npl!llllf‘l A HMH

1 Ha BEPNHUM PHCYHES CHPAEEL OT KPHBREX JaHEBl CCHUHHH TTROROO0H TTETH B HACTHTEIE — I:l;\'.IJII!lE'I.'I-I'-l'I- ITPRORMOE
I3 FHEMOHATEAS — HYIICBOIT NTPOoBGLTSE.

2 Ha umenem PHEYHES CIIpABE OT EKPHBEEY NHAHB CCHMCHHA HYICBRIX TIPOEGLOE NCETAH. 2TH KERHHEIS MOEHD O
IOCTETOMHOH TOUHOCTRE HEHOIROBITE NpH BOEX BOIMOHHBIX COYCTRHHHX CEHEHNE ‘I_:Ill]l]ll-l'_'l!'liil W HYIICHOITY IPOBGI0E.

Pueynor 9

3
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MPHITOHEHHE 4

[ pexoMeHIvEMoe )

Pacuer conpoOTHBACHKA KOHTAKTOR H KONTAKTHLX COE1HEenni

IHAMCHHR NEREILH R L'lJ]IFHI'.IiE.'.ICI-HIi-i KOHTAKTHLIY COCIHHCHHI kabeneil, PATECMHBIN KOHTARKTOH KOMMYTL-
UHOHHBIX SNNADATOH HOATHHONPOBOT0E B MHIIHOMAX NPHECACHE CODTHCTUTECHHO B Tafnuuax 17—19.

TudGrnua 17 — ConpoTHameHEA KOHTAKTHEX COSIRACHIE kabenei

CemMeHME A MEHIEBOM
kabeasn, s’ It 15 35 50 il 95 | 200 150 240

Conpomeseame, sl 10,085 {0, (64 0 (056 043 0,029 0y 0024 0021 o2

Taonwuma 1§ — Cn[EPﬂTIIH.'IEI{I.[SI KOHTAKTHRIX COLIHECHWI LUHHO I POBOENHE

Honsanansang ok, A 250 4N M Tl 2506 400K
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Jasmcnmoetn ¢, = fis, § ) opa oanoduczaos K3 Jamemocre F, = fis, L) npe ogropassomn K3 3a
13 TpaHcipopMaTopoy Mo TeR 630 KB-A mpr cxese TpascfrpsaaTopom momEocTeey 1000 KB-A npe cxeme
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Jamucnmocts ¢ = fis, ) npa oasodusaos K3 o Jamncnmocrs r, = {5, g} npn oonodrames K3 aa

TpancihopaTopos sompocteie 1600 kB-A npa cxeme TpanchopraTopos MomHoC TR 2500 kB-A

coeammennii A F  (enammmste anman) n Y N

{YHETHPHLIC THEHR )
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Jasuesmocts £, = oo, ) ape rpexdazaoss K3 3a rpanchopsaropasm mompoctem 1000, 1600w 2500 xB-A

I, il
&7 T T - Tune wironposoaos;
| ¥ I — I MA-68-1000
50 i WA 2 — IMA-T3- 1600
;: A — IIMA-GY-2500
& . 4 — LM A-6Y-20400
P {1— 00T
ST T
2?5":,'5';";/
} |
ol E
Fil |
YT
v -
2717
7 S =y

= 600
2500

s I, 4 _I..i'-"""?,_:.-"""r’

l |

= |

0 50 W0 0 200 2501w

Pucynox 12

JusmcwuoeTe Koadupaunenra K, maiieHporn JKCHIEPRMERTATEND, 108 watwansoro mosenta K3 (spueaa 1)
u yeranosnsmeroce K3 (gpuean ) or conporweteana uenn K3

NE
| [
]
'__.-"‘". z2
.-.'-'-‘____,_--"

Prcyiox 23

Conpormenesne nenn K3 {2 ) onpenenmor B sasmeusocm or guna K3
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MpuBcaenusEy Ha pucyrke 23 kpusest & (2 ) CODTRETCTBYET BHPLEEHUR
K. = 06— 00025z + 0,114z — 013z (42)

K = 0,55 — 0,002z + 0,147, — 0,127z, .

4 n!'.ll.l ONPEACTCHHEH MEHHMAIBHOTD JHIMCHHEA TOKD K3 o asronoMeoi '.i.'ll.‘l.'.l]'.lH‘I!!lL'ElI!II;'E CHOTEME IIPI":].III-IIL‘H-
HBLH YHCT BIHAHHA dETHEBHOTD CONPOTHETCHHE '.i.'.li:li.'l']'.ll‘!"I‘L“L'KlI:li'l AYTH Hi TOK K3 ACHTYCRACTCH TPOHEENLTE YAMHEOHE-

HUew pacqetHOro Toks K3, waioesuoro Ge3oyweTa conpoTHICHME DVOH, HE nonpasoudsil sosbgemmenr K
FHaveHAE FTOM0 KoadHpHIHEHTa A0 VCKRETCH NPHHATE paskniy 0,7 —0,8.

NPHACAREHHE 10

[ peROMeHIVEMDE )

YueT BAHANKA KoMOAaekcHod uarpyikn ua ok k3

Meron yaeta KoMnicke HoR HErpyaxe ape pacdete ok K3 Susncir o7 SpasTei HeXoIHOH CXeM B EMeeHIE
EOMILIEKCHOH HRrpyakn (puoviox 24) 8 nosomedna roakn K3 {proysox 25).

CHrTan ¥y KoMILICKCH HArpy s

B85
T Al
S
xZ $_
|
L i
AJ — acunsponinwe psaraveny; CF — cansponnne Dosmare xr M
an; JH — gamnn Hakaaneanag; J5 = gasnu msppripeanse;
I — npeobppionamenn; 3V — SnecTpare paaueckng YoTsH i r
ks K — kohgencaropaue Gatapen; KF — waborenan townm; |
A — anrrHoMHEMA neToMHKE GekTposneprws; K7, K2, K3 - m
rauki K3 T — rpanciopsanop L
Al o8 AW AF 7 3 nz
Pueynok 24

[Mpeodpasosarme CXEMbl JAMEDIEHHA KOMAEKCHOI HATPY K0

Kz
w1 Zys
Zan Zewr
" 12
Eal Ear
z 5

Proyrok 25

B paisaisHoil cxese (pUeyHok 25a) BONYCKASTCH HE YOHTHIBATE RIMAHEE CTATHYECERE noTpeduTeded (npeob-
PAIDBETEN, HEKTPOTEPMHHSCKNE YOTAHOBKN, HeRTpideckoe ocsewienne). Havanenoe Haiense nepromiiec kol
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coctapouiel Toka K3, viapumi 1ok, 4 Takke neproiiieckyio cocTammeEnye ok K3 B aporinoasH 6l smoMent
OT ACHHXPOHHBIX B CHHXPOHMHEY SICKTPOARMIETENCH  CASIYET PECCHMTHBATE B COOTBCICTEEN © TpehoBaHHami
pasteaon 3,5, T

Mpn B3 2a obimns Lo vai HATPYSKR CONPOTARICHRES (PUCYHOK 250) HEQUIEHOE SHENCHHE TEPHOIHNCCrn
cocTasad e toka Tpexduanore K3 (00} B sioamiepax ceyeT orpeiSnETs ¢ vUeTOM BIMSHEL THHEaTeisHoi
M CTATHYECKOI HATPYI0K, HCHOALIVA PopMyiny

Efir Yepnn
foo = : (43)
aHr = "JIJ.-.-_-.‘EI._.IM-.-.- = = mom moa B oomrmiaom rom mom. m o . = e,
I . HH . cpHH '
3 s Uopun .
{:'::IIHI 5. COS Py TP }-+ (,:?IHI 2 S r+Xx ]-
rae EI'_j P i Z, o —  axensaentras 3AC 1 conpoTHEICHNE NPRMOH TOCIEA0BITETEHOCTH VAT HAIPYIKKHE HX SHavC-
= =

HHA B OTHOCHTSIEHEX SIHHHLAY ONPEIEIAKT M0 KPHERM, NPHRSIcHHEM Ha pacyHeax 1006 1]
NPIIOKEHEA 8 B SEHCHMOCTH OF OTHOCHTENLHOND CoUTa norpebnTeici;
Fip WXy — COOTBETCTHEHHD CyMMEPHOS AKTHEHOS W CYMMAPHOS HEIYKTHEHO0E CONPOTHIMEHIE BEIN KOpOT-
®OT0 Jaspisanis, wOu {os. 3.4);
Sp — CYMMApHRA HOMHHAILHAA MOWHOCTE HAarpyakn, KB-A;
f.-'Lr'_HH — CPenHEE HOMHHAALHOS HADHASHIE CETH, COGTRETCTEYRMIEE OOMOTES  HISIUIET  HATIRHRE I
rpamcchopaaropon, B
FHEUeHHA VIADHOMD TOKD B NEPHOIHYECKOR cocTarimsnuei roxs K3 B npoisisHsli MOMEHT BPeseHl or
JEERTPOIRA TS ClenyeT OIPeIsiaTh B COOTRETCTRIN ¢ TRebomannamn pasaenos 5 u 7.
MMpi KOPETEOM SEMBIKAHIE 30 OBIAM U HAPYIEE I CHETEN B CONpOTHEIEHIeN (pHeyaox 25e) o Bmrkny

AHOCECHMAN OTHOMWSHHA .!.'.-"]" BETBEEH FI}JC‘IL"I'HUH CXOMBI HI'EANBHOE EHEMCH MC I]l_'pli(ﬁII!‘LﬁLKIIZII;i cocTaansmei toxa K
[JI““.F IONYCKAETOH . PRCCHH TR BT 10 II'.K!IFI'M_'\-'_'II:

| = (34)
. Lln.rHIII._rI:‘EIHI +;£Hr Vpun &
ml £y + £y + Eyrd
roe er — 2 yam HArpyIEn;

1, — KosdEpine st 'I.'pH'I-IL'dt.II::l.pMEIII_HI.-.! 1putlcr|ur!?uar{1pa;
L Lye £y — MOIYITH CONPOTHRTEHRI BeTACI MCROAHOE CNOAMbLE SaMemeHns (PHeyHOKR 258), npages

i3
7 'L.-n.uu .
1HI < HI T
B
P | d
EI.. ¥ X

PACCHHTRHACTCH KAk VEAREIHG B :';.1;

F”_“ WXy, — COOTBUTCTECHHO CYMMAPHOC AXTHBEHOC B CYMMUPHOC HHIAYKTHBHOC CONPOTHATCHHA LICTTH K3.

E'IJH.r.th{I}IIZ TOE CNEEYET GHPCACTATR B CODTHCTCTENH © mﬂfﬂJ]!{dHHH“H I R faty B 5.

i
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NPHAOKEHHE 11
[ pexoMeHTvEMoe )
[Ipsviepel pacyera TokoR k3

Mpresep 1. s oxes, npasegesHo ma pucyise 26, GNpejsinTs TOKE NPH TPex-, Iavi- 8 danodaanoy K3 e
roriie K1 L rpespasrorn K3 onpeasinrs MaxcHMisibHLe W MiHEMLTBHEE SHpdeEns Toxs K3

Pacucraas oxesa & npasepy 1 a0 oo npeobpasosaamne

C
HM =dx8
T
n
ar AL
v
X7 !

-
)
=

gz

] c
| a8
| %

Xy Agr
| &2 | -
D% U

: | At
| e | am
| 7 | L. (-
| ok | 7%

X X puy
| P I T4
| ¥ Touy

s e T

Ix p Fpr

gor o

Pueynok 26
1.1 Hexoanse samanie
Cocrema C:
& = 200 MB-A; £ 5 = 6.0 kB
Tpancipopuaarop T: TC = 1000/

5 = 1000 kB-A; Ly =63 «B;

.HGM
Uy = 4 kB, £ = 11,2 kBr;
i, =55 %

ABTOMATHYSC KM BEETHATE | ﬁ'.ﬁ.ll-L‘BiT[!lIJ-HI'Z

e =0 sl x = 0,08 a0
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resronposon L MA-4-1600L0:

ey = 030 s Om s o, = 0,004 s/

Fun = 037 aOmfm x, = ﬂ.U4l naOhfra; £, = 10 ma

Bomroree koHTaETHEE coeantennn: o= 0003 uOu; n = 4.

1.2 Pacder mapaMeTjis CXeMbl 3AMEIEHHA

201 MMapamerprl CxeMel SMSIUeHEE ITPAMOA NOCISHETE EHOSTH
CONporHEICHRE CHOTEM B (%), pacesuraHHoe oo opsyae (1), cocTasnT:

400y . :
X = 1¥ = {8 wiUma

AKTHEHGE 1 HHAYETHEHOE CONPOTHITEHHA Tpancdiopyaropos () 0 (x, ), paccunransie no gopuayms (3) o
(4, cocramsT:

11,204
= S S0 = LT w0

A 0 112 04 oo
x. =Y 55 _{W]— SR 10 = §62 M0,

AXTHEHOE ¥ MHIVETHEHOS CONPOTHRTCHIA LIHHOMROROIA
vy = 300 = 030 s0ne; x) = 0.014 - 10 = 0, 14 sl
ARTHEHOE COMPOTHRICHNAE BOTTOBLY KOHTARTHEX COSIHHEHN T
Fo= 0,001 - 4= 0,002 u0m.

ARTHEHOE CONPOTHREISHIS IVTH ONPCIEIRINT, KK YRIMHO B npiosesnn 9, ppoynok 220 o= 56 a0,
1.2.2 TlapameTphl CxesMBl JOMEICHAR HY B0 IHCTEI0BATEIBHOCTH
e = 1900 mOney 3y, = 60,6 a0
fog = 03T - 100= 037 mOn; x,, = (0,042 - 10=042 nOm.
1.3 Pacyer moxkoe Tpexdiazone K3
ne= F o+ ng tor, = 1794030 + 0,14 + 0,013 = 2,24 MOu;

e =X bx b x, +x, =080+ 862 4+ 0,14 + 0,08 =964 aulu:
Ay = e 4 r = 22445 6=T 84 00w

'Filll mEE ..I?I:.'H:]._._._ = 23,33 xA;
A3 42247 9 4
]
i — — = 18.6 kA

Vi T R4 9 647
et ™ V2 T man g = V2 - 23,3301 45 = 47 84 kA
o anin = V2 doy min Ky = V2 18,6 . 1,08 = 28,32 kA,
roe K OFIEERs T no KpHBEGH PRCyexs 2
= 7| = 129 kA;

nil nkmy

S = 36,23 KA.

j-|||| m iII II i

JJL" LT

1.4 Pacyer moxkoe aupsgaznon K3

il Tl A S 19,0 + 0.3+ 3037+ 0,04 + 0,012 = HLbb mOn:
M = + 3
Kyr = By F Ty — K = BU,E 4 u 14+ 3" 0,42 + 0,08 = 62,08 MO
gy = e + o, = 20066 + 8.6 = 29,26 mOm;

3 - 400

M =K 3kA
: W22 24 4 ML6RYE + (2 - 9.64 + 62 08
Tox onrodamore K3 ¢ yaemoM gerHBHONS COMPOTHETEHH AYTH:
5. 400
L — — = 7,46 KA.

V2 78 = 293607 £ (2. 064 + 62 082

I8
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1.5 Pacwer rosos asyxduaanorn K3

15= $ = 2021 kA,
24 2.24% + 9,647
Tow .-'JI!-}'MI:.IL'I:I-I{IJI'H K3 YHCTOM AKTHREHONM COMNPOTHEREICHNH IYTH
114 = = 18,39 kA

2224+ 20 29 pa?

Peayibrars pacyera tokod K3 ceeaedm & rabmuue 22

Tadnwwa 22 — Peyynnrars pacyers Tokos K3k opaaepy |

MCT 2824993

Magcumainas anaeniee Toka K3, kA Munumaienoe shasenne toka K3, kA
Towkn K3 Bua K3
II1-' I;:FI r-'h.l '|I1" I‘J'l J":
k1 | Al 2333 329 47,54 18,6 26,23 2R.32
K1 K 813 - - 746 — —
K1 Kt 20,24 — = 14,39 — -

Mpusep 2. Tia cxemel, npaecaesoil B prcyake 27, onpeasinTe MEKCHMAITLHEIS 0 S0 HEMATEHEIS JHECHNE
tokol npH Tpexiduason K3 o roukax K1 n K2

2.1 Hexoamse aamep

Cucrens C:

L::.l.'l.i'lll. = ]['S KE: "lllln..'..liu.u =11 e,
Tpancdopmarop T: TC = L1600/ 10,0

8o = 1000 gB-A, L, = 10,5 kB,
Uy =04xB £ = loxBr,n = 55%
[nsonponoa:
Hil: LEMA4-3200: e = 3200 AL o= 0,01 w0y

X = 05 s, fi= 140w,

L2, L5 [0 M A - 1600 L = 1000 A, 7= 0,03 seOw/m;
)y = 0014 slnafna] L= 20w, £, = 30 n.

[114, [5; HIPA-T1%5: fon =000 A m =01 saOnafn;
iy = 013 seOmfne, £y = 5w, fp= 40w
KabeasHbie TRHHT:

BT, K2, K3 AAE = JetBSr 5 = 0208 s /ni; xy = 02055 saOafne;

f= 1500w, & = & = 20 u

Hamepuiei Bl TPaHCpOpMarops Toka:

TALl, TA2: "I.u:m = A0 A, Prad ™ Fras = 10,05 a0,
Ty = B = 007 mOng
TAl, Tad, TAS: foow =200 A, Fpys = Pryg = Prag = 042 mling

Hipgg = By = Tpae = 1,67 m0n
AKTHEHOE CONPOTHEICHIE MUITOBEY KOHTEKTHEL COEIMHEHRI
r,o= 003 mOn, =4
ABTOMETHHECKHE BBIKIKMATETN THIE @ IT P

QFI, QF4: J'HM =1HHA 5 o =r ., = 0,25 s

al  wnd
Ximi = N = 0,1 mOma;
QF2;. QF3, QF3, QFé: 'rllllrl = 400 A, Fent T My ™ Thewt T hns T 65 O,
Xpgn T X T s T = O ET O,
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QF7. QF8, QF9, QF10: L oow = 200 A
Pont = Fan = P = Fengg = 14l nalhna ¢
‘rl:ll:' = IICI-‘ = I;_.'-i = L.[.:. = 1,5 min.

Cuexporksi aaararess Ol
£ =125 kB L = 380 B;

CO-12-24-124:
'Irlll.l:ll = 234 A" iy I:‘:‘l-ul:lul = ” H I' I" ;Illu.k'lllflll\.'ul = 35"
M, M.
T-a:% = 1%, _HI'I“_“— b =18

Pacueraan cxesa K opesepy 2

ATl

TAT TAZ TAZ

L a AT

GF4 "_x‘};

SFTw GEF
T
Ao
HH
A

%FW

ARt Al

Fa

Prcyuox 27

AcanxponHeEe gearatetn AALn ADZ:

ADI315M—6¥3: P= 132 &Br, £ /. = 7.0
LII.lll.l =380 E" 'Irlh.-.ll = 1356 A, '#jm.l:l\.'lll‘lﬂ‘huu = |'J‘m“ = 2,'&!:

Muu.h-"l'wlnm = 1.6; ||'.|.*|"r"”|nu| = 0.8; cos Prow. = 0.9,

i, = 100 ob/min; n=955 % 5, = 1.7 %

Kommaekenaa narpyaga KH:
CyMMapHAN AKTHEHAA MOWHOCTE cocranider P = 350 kBr, cos ¢ = (L8 B cooras Harpyicn BXOQET SCHHEPOH-

Hste Asirareas (AL), pasns vakanusanni JTH), npecbpaacrarenn (1) 8 cacapowes cobtaowensn: P, = 175 kb,

Py = 35 kBr, Py = 140 xBr.
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2.2 Pacuet napamerpoR CXeMBl samemenns (pacyHor 28]

Cxema 3aMemeans K npasepy 2

Er
Wrh
s
0, ey
x
. -"ﬁ‘_
T l
A gy
. 35
el
L. v Myp  Kys T
g L) o 2 7 v
] ||
Hwar X gz F
ar orr &rr
L 1 naz e
xcall gar [] wma
Xrar Xraz XTad
07 G07 G67

P s r
37 GE el
Xxny i‘!’ﬁF T Kz
- Ty qrrp A l
Ka% i, v ¥
oI5 I LBIEs ﬂp—ﬁé
FRT # i | s
g3 L " e riia
Eur -"-fs.r Frma ] Ky
A # i A
0 ATAL Arar Frgy |
587 267 TF
Enr  Traaf] Tras [] (h)
_S_;rﬂ 3;‘!‘2 E'E'E' Er.l
2 X s
2 K63 oL
5 ¥ 23574
i Fi [ b3 ]
85 & 70 »
" —ﬂxf .;;:_’FP
Emﬂf&'! v " A x_# ‘f_.--
AT AdzZ HA02
TR S [|7xgs e [] i ﬁi_
=) ey I i [ H~=]
(]
A FRT T Al
SEIE L0rTs JET 35‘%:.'—_

Pueynok 28

111 nH'FIuZ\!L"l'FI'H CRUMEY SHME LIS HETE !'I[!lH.'HEZII.:! TR AOBEE TS T RHOCTH
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