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OTPACNEBOW CTAHAAPT

ANMAPATbI 3ALLHTb! OCT 1 00195-76
BOPTOBbIX INEKTPHYECKHX CETEH
CAMONETOB W BEPTONETOB Ha 167 crpanmuax
Meroanka Bbibopa W nposepkH Baenew srepbire

NpaBHAbHOCTH YCTaHOBKH
B CHCTEMAX 3NeKTpocHAOMeHHA

Pacnopaxennew Mummcrepcrsa o1 15 anpens 1078 r. Ne 087-16

CpoK BBBASHNA ycTaHosaew ¢ 1 smpaps 1977 r,

HecoBAIOAGHN® CTAHAAPTA NPECABAYETCA NO 3aKOHY

Hacrosur#t craHpapT pacnpocTpaHseTcs Ha annapaThbi 3allUThl, YCTAHABIHBAEMbIO

B GOPI‘OBLR STIOXTPHUBCKHX COTAX TIePeMeHHOrO U JNOCTOAHHOT O TOKA,

Wasauue oduunsasnoe flepenevarka Bocnpewexa
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Crannapr ycraiasnupaeT MOTONMRY BhIGOpa annapaTop 3AWHTH UPH NPOEKTHPOBa-
HHN GOPTOBBIX 3/IEKTPHYECKHX ceTeff, MeTOAMKY pacueTa CHIL TOKA KOPOTKOrO 3aMbiKa=
nua (K3), a Takxe MeTomuxy NMPOBEPKH NPABWIBHOCTH YCTAHOBKH ANNAPATOB BAIMTH
B CHCTéMax 3/IeKTPOCHAGKEHHS NPH HCTILITAHHE STHX CHCTEM,

CraHnapr He pacHpOCTPAHSIOTCS HA annapaTypy 3aliuThH, NOCTAaBASeMylo paspabor-

YHKAMH OTHE/ILHLIX BHAOBR O0GOPYAOBAHMS B KOMILUIEKTE C STHM OGOPYyAOBAHRMOM.

1. METONMKA BhIBOPA ATMIAPATOB 3ALIUTHI
BOPTOBbIX 3/IEKTPUYECKUX CETEH

1,1, Amapaths 3alRTbHl AC/DKHH HAN@XHO cpafaThnBaTh H OTK/UOYATH 3/OKTPHYSC-
Kve nenu npu K3 u He#onyCTUMBIX NMeperpy3Kax ¥ He NOMKHH QABAThL ITOXHLIX cpaba-

ThBaHu# B HOPMAILHBIX peXXHMax,

1.2, Mpu cpabaThiBasMM annapaTh 3aUTHl AOMNHEI NefCTBOBATHL HA OTK/IIOYGHHES,
Ipu 3TOM aefcTene MX AO/DKHO ObTh HEOGPATHMEIM (He NO/DKHO GhiTh ABTOMATHYSCKOrO
TIOBTOPHOrO BK/IIOYBHHA TOCT® yCTPAHeHHH meperpyaku mnu K3). [ToBropHoe axmouenme

AOMNHO OCYWECTBAATHCE BPYUHYIO,

1.3, AmmapaThl 3amETH AO/DKNLI ofecleuuBaTh cenexTEBHoe (HAGHpaTelLHOS)
OTKNKYeHHe ydacTka uemy ¢ K3. Ilpy 9T0M HeNOBpeXKAGHHLIE YHACTKH CHCTOMbI 9/18KTPO=
CHaGXeHHMs He MNO/DKHE! OTKMouaThCH, [IpH BOAHUKHOBeHHH K3 B COTH CHCTEMH S/1eKTpPOo=
cHaGXeHusg annapaThl 3alUTH AOMKHLI NPOUAROAMTE TOMLKO T OTKIOUSHMS, KOTOPLS

HeoGxoaMMLl ansl yorpanexuss K3,

1.4. UyBCTBHTO/LHOCTE ANNAPATOB SAIHTH! AO/IKHE Ot AocCTarouHoft, YTOOH!
cpabarsiBaTh NpH HauMeHbwel cune Toka K3 B 30He 3aWUTEH X NPH ONACHHIX NEperpyd=

Kax,

1.5. AunapaTb! 3aulMTHl B CHCTEMAaX SIEKTPOCHAGKEHUA NEPeMEOWHOr'O TOKA OOMKHLY

pearupopath Ha Bce puab!l K3; onHodaaHuie, npyxdasHu® X Tpexdasube,

1.6, /lunuy NepeMeHHOTO TOKa, NMHTAOmNe HeNnoCpeACTReHHO norpedureny, Ans
KOTOPHIX HE JAONYCTYME! HeNmo/MHopazHeie pPeXHMB!, AO/DKHH 3allMMATLCH TPexpadHLIMH

anTOMATAaMH,

1.7. AnnapaTsl 3amHTH AODKHBI UMETh AOCTATOMHO® OhicTpoAeifCTBHe B uensx
ofecnieueHus HaMMEHEIEI0 BPOMERH NepephiBa IKTARKA NoTpeCureneil, NpenoTBpAIIEHHK
BOGHIKHOBEOHHUSA TOXAapa WIH NOBPEXASHMS 3/1eMPHTOB CHCTEMB! S7IOKTPOCHACHKEHHS B Ha-

pyliesusl yCcTON4HBOCTH ee paBoTHl,

1.8, [lasg 8qwuTH ceTedd nMepeMeHHOro M NOCTOSHHOI'O TOKA AO/IKHLI HCROJLSOBATH-
CH amnapars 3alUThl. paspelieHHbe e NPUMEHEHHR BO BHOBL paapabaThBa8MbIX o

MOAUPHUKPYEMBIX U3AEIRAX.
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[lpuMedanue. B OCHOBHOM AO/MXHB! NMPUMEHATBLCS ABTOMATHI JAIHTH CO CBOGOA=
HEIM pacuelieHveM. ABToMaThl 683 CBOGOAHOIO pPaCLUEIVIEHUS 0=
nycKaeTCH NPHUMEHATH B Claydadx, Koraa He HMeeTcs aBTOMaTOB
3ammThl CO CBOGOOHBIM pPaACUEINIEHHMEM C TpebGyeMbIMH XapakTepHC-
THKaMH,

1.9. AnnaparThl 3alMThl AO/DKHE! BHIGKpaTLCH:

= M0 HOMHMHAJILHOMY HanpsOKeHHIo Leln;

- 1O BelMYHHE M XapaKTepy TOKOBOH Harpyaku,
1.10, BuiGpannrie anmapaTsl SamMThl AOKHBI OOECHeUNTH 3AUINTY TPOBOOB,

1.11, BriGpanHpie amnapaTsl 3QUTH AO/XHE IPOBEPATLCH:
- Ha ycTo#uMBOCTB K TokaM K3 (Ha sneKTpoamHaMHYeCKYl0, TePMHUYECKY0 YCTOMH=
YHBOCTH M KOMMYTAIMOHHYIC CNOCOGHOCTE);

- Ha CeJIeKTHBHOCTL CpabarbiBanusa npu K3;

- Ha 4YyBCTBHTENLHOCTL K ToKaMm K3.

[IpuMmeuanue, AnmapaTkl, TpeAHAZHAUEHHLIC LS SALIMTHI ABApHAHOX cHCTEMEI
aIeKTpPocHaGHeHUG NpH IMTAHHH OT ABapPHiHLIX HCTOYHHKOB, Ha
ycroiiumsocTh K ToKam K3 me mnpopepsaiorcd, ITa NpopepKa Npo=
U3BOANTCSH BPH NMHTAHHH CHCTEMB! OT OCHOBHBIX HCTOYHHKOB.

1.12, [ina npenpapuTeNBHON NPOBEPKM YCTOHYMBOCTH allapaTOB 3allATH K TOKA&M

K3 neo6xoauMo npoBecTH pacueT MaxKCUMANbHO#X cuibl Toka K3 Ha wuHaX LRHTPaNBLHBIX
pacnpegenuTenbHEX yorpoitiers (LIPY) unu pacnpepemurensisix ycrpo#ticte (PY), K Ko-
TOpPLIM NPHCOEAMHEHE! f[aHHBE amnapaThl, PacueT MakcuManeHO! cuniel Toka K3 Ha
wuxax HPY mnx PY MOXHO He NpOBOOMTHL, €CIM CHIBI TOKa K3 Ha xieMMex HCTOuHHKAa
MEHblLIe HIM paBHa AonycTuMol cmune Toka K3 ana anmapaToB samuThl,

[dnd okoHYATEILHOM IPOBEPKM YCTOHUMBOCTH anlapaToB 3aluThH K Tokam K3 xHeob-

XOAUMO INpPOKSBECTH SKCNepPHMEeHTAJIBHOE olNpedeneHHe cunbl TokKa K3 nHa wmnax LPY
nmn PY, X KOTOPBHIM OHM NPHUCOEAMHSIOTCHA NPY MCHLITAHUM MaKeTOB CHCTeM pacipefelne-

H¥A 3eKTPO3HEepPIruu.

1.13, AmmnapaTsl 3alMTH B NepPBHYHBIX PACHpefel/INTe/ILHBIX CeTaX HOMKHEI BLIOH-
paThCa C y4eTOM ANMUTEIBEHON MaKCHMAaNBHON CH/IBI TOKa /IMHHH, HMCila KaHAIIOB pPAaCLlel=-
TIEHHOH JMHMM ¥ C yYOeTOM HepaBHOMEPHOCTH paclpefellenus TOKOB B TPOBOAAX pacuiern-
VIeHHBIX UHUH,

Hovunaneras cuna Toka annapara SamXTHI pacllelIeHHBIX MHEE nepBRuHO! pac-

IpeaenuTesHol ceTy onpenenseTcd no gopMmyie

HAa n-K b

roe [ M. — HOMHHaILHas CHZa TOKa alnapara 3auldThbl pacUleIVIeHHOH mMHuM, Aj;
1 (7 — cwia ToKa JmHmM, A;
X -~ KoodpuuMEHT HepaBHOMEPHOCTH TOKOpACHpeae/eHMs; AN GOpTOBHIX cerell
npuHuMaeTcs papieiM 1,075;
7 - wcno KaHaloB pacHienvieHHoO# NMHuun;

K - udcio pedepBHEIX KaHAIOB,
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1.14. Annaparsl 3amuTh! GEASPOR TOTpeCHTeNel SNIEKTPOIHEPIMH HOIDKHBI BblGH=
paThCd HCXOAf H3 yclobua ofecnedeHms HOpManbHO! paGoThl moTpeburene# mpy cuie
TOKa B LENH, paBHOK MIHM MEHBbUIE ee HOMMHAILHOIO 3HAYEHMS, & TakXe NpPK HeOUACHBIX
neperpy3kax (Hampumep, NpH SalycKe ABHMATENs) B PaSINYHBIX YCIOBUAX OKPYXKaoweH
cpennl (TeMmreparypa, paspeXeHwue ).

TpuMeyanue, 3ammra HoTpebuTe/le# B TEXHUYECKH OBOCHOBAHHBLIX Clydasx

OO/KHA TIPpeAyCMaTPHBATRECA PaspaboTYMKOM 3THX NoTpeburenei.

1.15. [lna saumrTe uenell annapaThl SaliUTH! JOMKHBE! BLIGUPATLCH C HOMHHAILHLIM

HalpsXxeHueM, pPaBHbIM RN Gonbllle HOMUHAILHOIO HanpsHKeHuqa 3alluiaeMolt uemu.

1.16. Annaparsl ans 3aumTe! GUASpPOB noTpeSuTenel HeoOXOMMMO BHIGMpATL C yue-
TOM XxapaxkTepa paboTsl norpeburenef,

Ilo xapakTepy paGoTel NMOTpeOUTENH BNEKTPOSHEPIHM NOAPASHSIIKIOTCH Ha OBE OCHOB~
HEIe TDYTIIBL

- norpe6ureny, He MMelomue 6ONBUIOH MPOAOIKHTENBHON NMyCKOBO! CHIIEI TOKa X
Cubl TOKA TNeperpysku (ocBeTHTe/bHbE yCTpocTBa, HarpeBaTeNbHB® ycTpoicTsa,
TpaHCcHOpMAaTOPE!l, LENH yNMpapleHus arperaTaMH, KOHTAKTOPL, pelle ¥ T.I.);

- NOTpeGHTENN SIEKTPOSHEepPriM, BKIIIOYAKIINE 3/eXTpoABUrareNH (pasmHyHbe 37IeK-
TPOMEXaHU3ME]l, TOINIMBHEIE ¥ MACI/ISHBIE HACOCH], D/IeKTPOMAalUMHHbLE Npeobpa3oBareln,
BEHTUNIATOPH ¥ T.A.).

1.17. Ona ¢upepor morpeburene#l, He MMeOWHUX GOMLWIOK NMYCKOBOH CHiBI TOKA,
HOMHHa/IbHaS CHIA TOKA alapaTos SallXTH A0KHA ObiTh paBHON HOMHHANLHOK cuie
ToKa norpeCurens wiM uMeTh Goinllee Gnmxaliiee K Helt sHaueHHe:

Tha 2 1y nom, (2)
rae [ ~ HOMHHAIBHAS CHJIa TOXa morpeéurens, A.

HN.nom

1.18. Ona ¢umepor norpebureneil, BKMOYAICIIUX OBUT QTN C POdOIKU=
Te/ILHEIM H KpaATKOBPEMEHHBIM PeXHMMOM paGoThi, annapaThl 3aWNTHl AO/DKHEL BHIGHPATBCSH
B COOTBETCTBHHM C YCIOBHSIMH:

Lia = lu nom , (3)
ta, > tryck.max,
roe t nyeK. mas BpeMs, TpA KOTOPOM CpeldHeKBaipaTHuHas yCKoBag CH/la TOKa NOTpe=
furens UMEeT MaKCHMAaNLHO® 3HAauYeHue, C;
ta.,/ - BpeM# cpabaTeBaHHS annapara SaluTH [0 BPeMA-TOKOBOX XapaxTepuc-
THKe I8 yClioBu# OKpyXKaioume#l cpedrl, B KOTOPBIX HaXOOMTCH annapar

2QIATH TpPY CWie TOKa paBuoit Icp k8. nyck.max " oH

Z, £p. k8. 1ycK, max ~ MEKCUMATIBHOE Cpe[HeXBANPATHHO® SHaueHue ycKOBOH cHWiel TOKa, A.

v [
ryckma co.K8 nyck. rmax

paTHiHOM mycKoBOM CHMIBI TOKa norpeGurens so BpeMenH. CpenHeKpaapaTHuHas MycKopas

ONpenenaloTCs MO KpHBOH H3MEHeHHs CpeaHeKBai-
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CHNa TOKa Mg moGoro MoMeHTa Bpemeun [ ONpene/seTcHd H3 OCIUM/UIOrPaM=

cp.kE.nyck.t
MBI TIYyCKOBOM cu/BI TOKa mnorpeburens no gopmyne

—

2
If + I, +...+If, (4)

I cp. kB. nyckt™ n ?

roe /7 = XOMMYeCTBO pPaBHbIX HHTEPBA/IOB HA YYACTKe KPHUBOK HAMOHOHMS CHIb
TOKa npH NycKe;
] 1) ,I n- Cpe/HHe 3HAYEHHS CHIBI TOKA B HHTepBalax Ha y4acTKe Kpuso#, A.

[IpuMmeuaune, [lpu npuGnukewHBIX pacyerax 3HAYECHUE f oo. 8 nYCK max

ana pgpwrarenell mMepeMEHHOTO TOKA ¢ BpeMeHeM MNYycKa << 1 ¢ MOXeT

6urre npumsro pasueM 0,9 [nony ([, 04 - 3Hawewwe nycxo-

BOJ# CHNH TOKA ABUTaTeNel, yKkasawHoe B TEeXHUYECKHUX YC/HOBUSX

6
Ha HuX), nyek. max MOKET OHTL NPURATO paBHbIM 0,5 c.
TlpenoxXpaHuTONM NOMKHE! BHIGKPATECH TaK, YTOOHI MAKCHMANLHLI AHAYOHHA CPOAHO-

KBaApaTUYHLIX IYCKOBHIX CH/I TOKOB He TpeBbIalN TOMOBHHBI CH/IABI TOKA cpaGaThiBaHKA
npeaoxpaunTenelt, onpeneneHHol 1o IAWHTHOR XapaKTepPHCTHKE® B TEHOHHE BPOMOHH, DaB=

HOI'O tnycx max.

1.19. Ona samntel ¢uaepoB moTpebuTened C NOBTOPHO-KPATKOBPEMEHHOR WIH MM=-
NyMbCHOR HarpyaKoi HOMHHaILHAS CHNA TOKA allapaToB 3allUThl AOMKHA BHIGHpAThCA
H3 YCIIOBHUS:

Ija = IcpkBu s

(5)
ta2> ('tu)max”:"“ (Icp.x&u)max,

rne [, cp. k& y — CPenHeKpanpaTHYHAad CHIA TOKA norpeburens 3a BpeMs HUKNA AOHCT-

BUg NOBTOPHO~KPATKOBPEMEHHON WIH UMIYNLCHON HarTpy3xku, A}
ta. 2" BpeMs cpabaThiBaHug annapara 3auliThl N0 BPeMa~TOKOBOM
XapaxTepucruke ang ycnosuli oxpyxalouwe#t cpenb!, B KOTOPLIX
HAXOAUTCH anmnapar 3auuTsl, Npu (I Cp-Kg, U / max
{tu )mﬂx - BpeMsl, NP¥ KOTOPOM CpefHexpaapaTUYHag CWiIa TOKa WMIYIbCROH#

UM TIOBTOPHO-KPATKOBPEMEHWHOR HATPY3KU UMeeT MaKCUMAILHO®
3HayeHue, C;

I(cp. Kg, U/max - MaKCUMallbHOe 3HayeHWe CPEeMHeXBANPATUYHON CWIEI TOKA WMNY/be
CHOl WIV MOBTOPHO-KPATKOBPEMEHHOH HATpy3kwu, A,

(2,)

max” ( ICp «8 v )max OTPeNPNIOTCS IO KPUBOH M3MEHOHHS CpeJHeKBan=

parvvHOR CHIBI TOKA HArpyaku Bo BpeMeHH. [lna mobGoro MoMeHTa BpeMeHH (Icp./llu l‘.')
oNpefeNgeTCHs U3 OCUWUIONPAMMBI CHIIEI TOK& HMITY/ILCHOR WIH NMOBTOPHO=KPATKOBPOMOH=

HOM Harpy3KH 1o ¢opmyne

—

2 2
Iop. B, by * Igp by tp* -t Iop by ty

Tep. kB.uf Z,, ) (8)

- cpeaHexBagpaTHYHbie 3HAYEHHA CHIbI TOKA HMIYIlb=

rage

epKE sy lop il

coB, A;
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tﬂ""tl( - [VIITENBHOCTH MMIYILCOB, C;

t

m - BpeMs HuKna AefCTBMA MMIY/IBCHOK KM TIOBTOPHO-
KparkoOBpeMeHHo!! Harpyak, C.
Icp',‘g 4,...,10;).1(5,( onpenensioTca no dopmyne, axanoruumok (4), mpuvem /7
B NaHHOM cnyiae 6ygeT ofosHaHaTh KO/MYECTBO PABHLIX MHTEDPBAJIOB HA Y4acTKe TOKa

KMITyNbCA,

[lpenoxpaHuTenu AOMKHLI BHIGMpATLCH Tak, 4TOOHl MAKCHUMANLHLIE 3HAYeHHs cpel-
HEeKBANPATHYHO# CWIE TOKA MMIY/ILCHOH WY NOBTOPHO-KPATKOBPEMEHHON HATpPY3Ku He
HpepLLANY MOMOBWHL! CUAL! TOKA cpabaruipaHus npefoxpadwrenell, onpepenewsolt no

3auMTHO! XapakTepUCTHKe B TeueHue BpPeMeHH, PAaBHOTO (t( ) ax.

1.20, [na samutel dupnepos, NUTAOmMKX I'Pynny noTpebureneidl, HoMAHanbHad CHIa
TOKa annaparTop 3aWUTH AOMKHA BLIGUpATLCA C yYETOM HOMWHANBLHO# CWIbl TOK& NOTpe-
Gureneyt u OAHOBPEMEHHOCTHY uX pa50‘1‘b) B COOTBeTCTBUU C YCIOBHEM:

n
7
IH.a = ? IH./?OI"? ? ™)

roe fH pom ~ HOMUHANLHAS Cuna TOKA ONHOBDEMeHHO paboranuux norpebureneit,

2. METOAUKA TNMPOBEPKH AINMAPATOB 3AWMTHLI HA BO3MOXHOCTH
3AIIMTBHI UMU TTPOBOIIOB

2.1, Tpopepka anmapaTobB Ha BO3MOXHOCTE 3ANHUTH MMH HPOBOAOR (BLIGPaHHEX
C y4eTOM NONnycTUMOHR TOKOBOH uarpyaxu) ROIKHA NPOUSBOANTLCS NyTEeM CpabBHeHHd
BpeMA~TOKOBBEIX XAPAKTEPUCTUK ANNapaToOB 3AUUTH C Neperpy30YHBIMY XAaPaKTePUCTH-
KaM¥ INPOBOAOB NpU TeMneparypax OKpyxalowle#f cpeidr!, COOTBETCTBYIOUMX YCIIOBHSM

SKCWIyaTauvu mMpoBoOAOB W amnnaparop 3amursl,

[leperpyaousbie XapakTepPHCTUKH NPOBOAOB K BPeMsi-TOKOBLIE XaPaKTEPDHCTHKH anna-

paToB 3amMTH! NPHBENEHHl B CUPABOYHEIX TPWIOKEeHHAIX 6 M 7 K HaACTOAuieMYy CTAHAAPTY.

2.2, Ecmu npoeoa nolbxeH GHITH 3AMMIIEH BO BCEM AMANA30HE TOKOBLHIX T@perpyasok,
TO €r'o neperpya3ouHasl XapAKTEPHCTHKA AO/DKHA NeXaTh BhllUe WIH COBNanarh C BpeMs-

TOKOBOA XapaxTepHCTHKOH annapara 3ailUThl,

2.3, Ecmm npoeon nomxeH ObTh S&IMMEH JMMWE npu cuie roka K3, To ero nepe-
IrpysouHasl XapakTepUCTHKA MOXET NepeceKkarbcsl C BPeMA-TOKOBON XapakTepHCTHKOR arn-

napaTa SallATHl B TOYKe Is] k3 mip® @ TPH Chie ToKa Gombiwe J

K3 min RO

neXaTk BbIUE ee,

PacueT MuHHManeHOX cumbl Toxka K3 T X3 mip VPOHSBOANTCH COOTBETCTBEHHO
mn, 3.8 ¥ 4.6, 3amura uene# Tonexo or roxa K3 Moxer puMeHATbCHS B UENAX, B KO=
TOPHIX OTCYTCTBYIOT TOKM Tepelpy3KH.

IpuMeuanue, B NepBHYHLIX PACHPONS/INTE/ILHLIX COTHX NEPEMEHHOIO U NOCTOSH=
HOrO TOKa NpH 3amuTe NPoBOdA JMWE NPH Tokax K3 MOXHO OO~
NYCTUTL TEepeceueHue XapakTepucrux B Tovee J € 2.5 IH
anmnapara 3alldThl,
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2.4, Tabmuuer Ona BeIGOpA CYWECTBYIOWHUX AaNnapaTop AId 3all¥Thl MPOBOAOE MpH-

BeNeHEl B PEXOMEHAYeMOM INpWIOXeHHH 1 K HacTodueMy CTaHOapTy.

3. PACHET CWIbl TOKA K3 B BOPTOBBIX CETAX NEPEMEHHOIO TOKA

3.1, Bruifop pacueTHO! TOYKM, pexuMa X MeOTOAA pacueTa CHIb
Toka K3,

3.1.1, Pacuer cunel Toka K3 crnesyeT HauMHATE C COCTABMIOHMS DPacue@THOM
CXeMbl N BRIGpaHHON pacyeTHON TOYKM U PACHETHOIO pexxuMa paGoThl HCTOUHMKOB,

PacueTirle TOWKM ANE NPOBEPKM YCTOAYKBOCTH aNNapaToB 3alUTH! X TokaMm K3
Bb(GupanoTca Ha Tex umHax LIPY mam PY, X KOTOpPhIM TIOACOSAMHSAIOTCS AAHHBIE anmapaThl
3alIUTH!,

PacueTnrit pexuMm NpH oleHKe yCTONYMBOCTHM annapaTop SallXTH! X TokaM K3

BbIGHPE®TCH IO MaKCHMAIBHOM MOIMOCTH MCTOYHHKOB, NMPH KOTOPO# BOAMOXHA MX paboTa.

3.1.2, lna pacuera cunsl Toxa K3 ucrnonnayeTcs aHamMTHUECKH# MeTod, TNMO3BO-
agown#t paccuurarh cuny Toxka K3 B mobof cxeme u mo6o# Touke.

3.1.3.lns npoBepky MpaBHUALHOCTH BLIGOpa AannapaToB SAUIUTH B COTAX Tpexpas-
HOI'O TIOPeMEeHHOI'0 TOKA& TPOBOOXTCH PacCuHeT CHIbl TOKOB TpeX=-, ABYX~ ¥ OJHOPASHOIO
pexnma K3,

[Ilpumevanne, [lnd npubmnxeHHO! NpOBepKH MPABHILHOCTH BLIGOpa amnMaparoB
3ammTel B GOPTOBBIX COTHAX OAHOPASHOIO TNEPEeMEHHOI'0 TOKa MOX=
HO HCXOAMTH M3 3HaueHHs cHibl Toka K3 Ha klemMMax reHeparopa,
KOTopasd Ao/DKHA ONpefelsTbCA NMpH NCNBITAHHY IeHepaTopoB.

3.1.4. OcummiorpamMma cuisl Toka K3 npuBeseda B CpaBOYHOM NPHIIOKEHMH 19
K HACTOSAIEMY CTaHOapTY.

3.1.5.Ilpx pacuere cumn Toka K3 B cucTeMax TNepeMEHHOI'0 TOKA AOMKHL! HCw

NMONb3OBATBCH CllefylouwHne YClIOBHbIE OCO3HAYEHUS:
] g - Gacucnas moumsocTs, XB-A;

~ GasucHoe HarpsKeHue, B;

J £ = GasucHasa cuia Toka, Aj

Zg =~ 6Gasucroe conporunetue, Om;

'»x = GKTHBHAS COCTaB/AIOLAS PAacHeTHOr® CONpOTHBISHUS Bcedt memm K3;

é‘_, X:/p* - yCTaHOBHBIIAsICA, NepeXofHad U CBepPXNepexogHas HHAYKTHBHAS COCe=
Tapngicllag pacyeTHOI'0 COUPOTMBIEHHd Bcelt nenu K3;

{ "
Z, ,Zp,Z, - ycrauoBMBIIEECSH, TEPEXOMHOE M CBEPXNEPEXOMHOE TOMHO® PACHUeTHO®
I %) /3(- ,D*
conpoTyeienne uenu K3;

1:5 - ynapHag cuna Toka K3, A;

It - geficTByolee 3HaueHMe TOMHOK cuibl Toka K3 B moMeHT Bpemeunt, A;

I ; ~ TepuoomMueckas cocTamjsiclias cuibl Toka K3 (peficreyomee aHa-
yexue ), A;
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- aniepuoaM4eckasg cocTapndioumas Cuiabl Toxa K3, A;
~ Hada/lkHoe SHAYEHWe CBepXnepexomHol cuisl Toka K3 (meicTeylomee
aHaueHue );
- Ha4anbHOe SHAaueHue nepeXxoiHold cuie! Toka K3 (peficTeynomee aHa=
ueHue );
- geficTeyomee amauyeHue ycTaHoBuBleHcs cunbl Toka K3 6e3 yuera
mefCTBHS peryndaropa HanpsKeHus;
- AeficTBylollee IHauYeHMe yCTaHoBMBUIeHcs cunel Toka K3 c yueToMm
perynaropa HanpsikeHusd, A;
- Haua/lbHOE 3HAYeHHEe CBepPXNepexofHo# 9,4.C.;
- Ha4YalkHOe 3Ha4YeHUe TepeXOodHOoH 2,M.C.}
- @HayeHMe 2.[.C, ycraHopupwerocs pexuMa (6es yyera me#cTEAa
PerynaTopa);
-~ HOMHHA/IEHO® JHHOHHOe HAallpseHHe IeHeparopa, B;
- HOMHHATHHASI CHNI& TOKa (askl reHeparopa, A;
- CHHXPOHHOE HMHOYKTHEHOE CONPOTHBIIGHNE I'eHepaTopa NO TPOAOILHON
ocu, Om;
- NepexouHoe MHAYKTHBHOE CONPOTHBIEHHE reHepaTopa 10 MPOAOILHON
ocH, Owm;
- CBepxmepexofHoe HMHAYKTHBHO® CONPOTHBIIEHHE reHepaTopa Mo Npo-
nonpHO# ock, Om;
- MHAYKTUBHO® CONPOTHBISHHE OGpaTHO# Noc/IenoBaTENLHOCTH I'eHepa-
Topa, OM;
~ MHOYKTHBHO® CONPOTHBICHHE Hy/IeBOH mNociegoBaTeNBHOCTH I'e€He-
paropa, Om;
- aKTHBHOE comnporub/leHne ¢asbl cTaTopa reHeparopa, OMm;
~ aKTUBHOE COMPOTHMBIEHHE O6paTHON INOCIenoBATENEHOCTH IeHeparopa, OM;
~ aXTHBHO® CONPOTHBIEHME HYNEeBcH NOCNeNOBATEIILHOCTH TeHepa-—
Topa, OM;
-~ nepexofHas NOCTOSHHAdA BPEMEHH NO TPOAOILHON OCH INeHepaTopa
{(craTop pasoMxHyT), C;
- CBepXnepexoaHas NOCTOAHHAE BpPeMEHH 1O TPOROJLHON OCH reHe-
paTopa (cTaTop 3aMKHYT), C;
- NOCTOSHHAH BPeMEHM HapacCTaHHg TOKa BO36yxAcHHa BOaCyAuTeNs
reHepaTopa A0 TPeAeNBHOIO 3HAYEHUd, C}

~ MOMEHT BpeMeHH, ANlg KOTOpOoro onpegengercd rox K3, c.

MpuMeyvanuda: 1. Ycnopurie 0BOSHAYEHUST CUABLI TOKA, COUPOTUB/IEHHA ¥ TOCTOSH-

HBIX BPEMEeHu Mpu pacyeTe pexumoB fabyxdasuoro K3 ormeua-
1oreq ¢ udnekcom (£) | a npu pAcueTe PexmMoB nauohasuoro K3 -
¢ uupexcom (7! (sanpumep, I_:,__ ’, I'{:H))'




Nelusu.

Ne uss.

2788

—

Hus. Ne gySannara

M

Heua. Ne agpnmnnana

et

0CT 100195-76 crp.o

3,
Ilpn pacuere pexumos Tpexpaasoro K3 xmnoxc‘ f Xax npamaio,

He crapurcs.

2. 3uauox “#’, NpEHATRIW NpH pacueTe CHIN ToxoB K3, yxaasi
BaeT, YTO [aHHaA Be/MYHHA BLHIPAXEHA B OTHOCHTONLHEIX O[N=
nuuax (o.e.).

3.2, CocrapneHre pacueTHOR CxeMbl,

3.2.1, Mo cxeme coenHHeHut nepBUuHOR pacupesenuTeNLHOR COTH COCTaBINGTCS
pacueTHad cCxeMa ang BubpanHok pacueTHo#t TouxM K3, B pacueTHyw cxeMy BBOAATCS
BCe I'eHepaTops!, nuraiomHxe Touxy K3, XoMMyTauMoHHas ¥ SAlIMTHAS annapaTypa M [po-
BOAA NMHHM# Mexay reHeparopamm K Touxoft K3.

3.2.2. Ha cxeMy HaHOocsaTCH HeoSXomumble Ans pacueTa cwunnl Toka K3 rexuuizecxwe
NEHHE@ CHCTEME! SNOKTPOCHAGKeHMa (THNEI MCTOUHMKOB ¥ KOMMYTAUMOHHO=SAIMTHON
annapaTypel, CEYeHHS, MMMHLI B THI NPOBOLOB JMHEM CeTH).

PacueTnas cxema npHpeneHa Ha uepT. 1.
3.3, CocraBenue CXeMb 3aMeIOHUS,

3.3.1. [na onpeneneHns MOAHOrOC CONMpPOTHBNEHMS Ueny¥ K3 cocTamngerTcR cxema

saMellenns,

3.3.1.1. B cxeme saMemeHmsi BCe S/MoMeHTH (reHepaTopsl, anmapaTsl, y4aCTKM
NuHMA) 3aMOHAOTCS AKTMBHEIME M WHOYKTHBHLIMH COMNpPOTHMBIGHHAMH, [J18 yNpOLeRHS
pacyeTa AONYCKAOTCA He YWHTHIBATH CONMPOTHBIEHHS YHACTKOB CeTH, COQAMHAIOWMX
HMCTOYHHMKN NApANNeNbHO, W CONPOTHBRICHUS ANNApaTOB 3AUMTH, YCTAHOBNEGHHBIX
B STHX Y4YacTKax ceTH,

3.3.1.2. OnpenenserTcs CONPOTHBIEHH® SIMTEeMOHTOB PACYOTHOR CXeMbl B MM@HOBAH=
HbIX eAWHMLAX:

= COMPOTHB/IGRHS I'eHEPATOPOB 7',:” ’ Xz ,de* u Xd*nprmeaenu P CIPaBOYHOM
MPHJOMEHER O K HacTofmemy CTaHAapTy.

Ecnu sHaveHHs conpoTHBIeHUH IeHepaTOpoB NAHEl B 0,0., TO SHAYGHHS CONPOTHRIIG=
HMk B OMAGX MOXHO IIONY4YHTH YMHOXOHHEM COOTBETCTBYIOMMX 3HaueHHH B 0,8, HA

aHaueHKe 6asSHCHOrO CONpOTUBRIGHHA IeHeparopa B OM&ax, onpeaengemoe no ¢opmyne

UH." ( 8)

"
R = Xax 2675 | (0)
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= CONPOTHBNIEHHS NHHMA — aKTHRHOE CONPOTHB/IGHHE HHKA NPH MAKCHMAJBHO Q0=
nyctaMolt TemMuepatype npoeosa R B oMax ¥ HHOYKTHBHO® CONPOTHRAGHMe mHmA X
B OMax = OnpeaeiIdioTCs 1o d)opMyneM.
R = Ripm ) nep L;

1
(XIM) nee__ , (10)

X= - )
roe {&” )nep'(xfﬁ) nep = SKTHBHOG M MHOYKTHBHO® CONDOTHB/IGHHS $a3bl ONHOrO
MeTpa KaHana Tpexpaauolt JIMHHM; NPHBENAEGHbI B CHPABOY=
HOM mpHioXeHMH 10 K HacTosmeMy CTaBRAap1y;
{ = pmma nmumm, M;
N « uncno KaHanoB JMHHM;
=~ CONPOTHB/IGHMSI ANNAPATOB 3AIMTH! § KOHTAKTOPOB: CONPOTHB/IGHHe ANNApaToB
GAalUMTE! NMPH HOMMHANLHOM Cujle TOKa ra H CONPOTHBIIGHHE CHIOBOR UeNH KOHTAKTO-
por 7",‘ =~ NpHBEAeHL! B CNPABOYHOM NpuiaoXkeHuu 11 x HacTosUleMy CTaHRapTy.

3.3.1.3, Cxema samemenns, cocrannensas ana Touxku K3 1 (uepr. 1), npueenena
Ha depT, 2. Ha cxeme myHXTHpOM NOKasaHb SVI6MSHTLI, CONPOTHB/IGHHS KOTOPHX ROMYCs
K&OTCR He YHHTHIBATL (KOMMYTAUMOHHO=-SAIMTHEI® AMNAPATH HA HOMHHAJILHYIO CHITY
Toxa =100 A).Cxema saMeumeHns npusegesa ma Tpexdassoro pesmma K3,

3,8,1.4, Cxema camelernns ans opyxpassoro pexmma K3 cocreBnsercs aBANOrHY-
HO CxeMe mnf TpexdasHoro pexmma K3. B cxeMe samemeHNs IeHepATOPE! S8aMEMAIOTCH
aKTUBHBIM CONPOTHUBAGHHEM NpAMOK ¥ OBPATHOH NOCNENAOBATONLHOCTH, & TAKXKEe HHAYKTHD
HBIMM CONPOTUBIEHHAMU NpaMoft U OGpaTHON MOCNEAOBATENLHOCTH:

= A1 CBEPXNEPeXOMHOTO pexuMa ( chll *X2)3

- w1a nepexomsoro pexave ( Xy * Xy ) ;

= ang ycranosuBwerocs pexuma ( X d7 X 2 ).

Jlusyy saMemlaoTcs ABROHHLIM CONPOTHBIIOHHOM NPAMOR NOCNEAOBATENLHOCTH.

3,3.1.5. s onnodasnoro peéxuma K3 B CXxeMe BaMelleHHS IeHEPATOPH 3aMella~
1oTCs OBORHEIM AKTHBHLIM CONPOTHBIEHHEM NPAMOA NOCNENOBATEeNLHOCTH M aKTHBHBIM
conpoTyBleRKeM o6paTHOR NOCNenOBATENLHOCTH, & TaKXe MHAYKTHBHLIM CONPOTHBIGHHEM
npaMmoft, ofpaTHolt u Hynemo#t nocuenoaaTenbnocru.

- DIl CBEPXNIEPeXOMHOTO pexama ( )( o +Xp * Xa);

= s nepexomxoro pexmva ( Xd *Xp +Xp)5

- ans ycraxosusuwerocs pexuma ( X d* Xp % Xo ).

Y4acTku CeTH, BK/IOM&A NpoBoja M annapaTsl, 3aMemaloTcs RBOHHEIM CONpOTHBIIE~
HUeM npﬁMOﬁ NocneAoBATEONLHOCTH U AKTUBHHIM U WHAYKTHBHBIM COIIPOTUBIOHUEM
Hynepol nocneaoparensHocT#, MuayXTHBHEIE CONPOTHURICHHS HYNeBOH NOCTEnOBATENb-
HOCTH TPexdadukx nwiuft onpenensiorcs no rpaguxy (uepr. 2) cnpaBoYHOTO MpU-

noxeuus 10 x HacroguweMmy craumapry,
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3.3.2. [na xaxnoi BeTBH CxeMsl saMemeHHs (9epT. 2) OTAeNLHO CyMMEpYIOTCS
AKTYBHEI® ¥ MHAYKTHBHBI® COMPOTHB/IEHMS, NOCHIe Hero pacueTHas cxema aaMelleNHs
AONIXHA NPMHATL BUMA, NPUBENEHHLI! HA yepT. 3, a (ang ycramopuswerocs TpexpasHoro

pexuma K3),
AKTHBHbI® N MHAYKTHBHbIE CONpOTHBIeHus BeTBell Cxembl (uepr. 3) B OMax ompe=

gensorcd no dopMmynam:

=7r. +R,gi (11)

>

N
{ F]
F(ﬂ

3.3.3. PacueTHaa cxema, Ma0o6paxeHHad Ha 4eprT. 3, a, npeobpasopbiBaeTcs B
SKBHBAIICHTHYIO CXeMy 3aMelleHHMd, NPHUBEACHHYIO Ha uepT., 3, 6, myreM 3aMeHb! napaie
fleNbHO COEAMHEHHBIX YYACTKOB OfHMM SKBHBAIGHTHHIM., AKTHBHOE 3KBHBAJIGHTHOE CONpO=

THBJICHHEe 5 B OMAax onpeneisieTCs BellleCTBEHHOH 4aCThI0, & MHAYKTHBHOO SKBUBA/IOH

THOe CONpPOTHUBJICHHEe X 3 B OMax = MHHUMOE 4acThIO IIONIHOI'O SKBHBAIIEHTHOI'O COIPOTHB=

NeHus 23 B OMax, ompeaenseMoro mno ¢opmynam:
-

1 1 1 1
. e b o —.

(12)

J
roe Z 4 227 zs, Z 4 - NONHbie CONMPOTHUBIEHUA BeTBel cxeMmbl, yKasaHHO Ha

yepT. 3, B oMax,
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Tlpu mapannensHOM COeMHEHHH ABYX Uenelt anaueHuss conpoTusienudt Y u X 3

B oMax onpeaénsiorcs no gopmynam:
2 2 2 2
ne 22 (7y +X,)2+ ry(ry * X2 )
4 ’
? (7 * 7)o+ (X +Xz) (13)

2, .,2 2, 2
. Ko (7 + 7y ) + X (75 + X5 )
J (ry+7p)2 + (X +X)%

Ipu HaMMuUM HECKONBLKKX NapavienbHWX Ueneffl cHauana onpeaensiorcs 7} n X P

AByX Lenefi, 3aTeM BHOBb NOMY4EeHHOR Lenu ¥ OQHOH M3 OCTABUMIMXCH M T.A.

Burancnenne ) u X 5 MOXGHO NPONGBONNTL YHPOISHHO, B 2roMm cmyvae, ecnm

OTHOWEHHS —57 OTAENLHLIX NapalieNbHeIX Uenelt NMPUMEPHO paBHb!, CONMPOTHBJIGHHS
7‘3 n X 3 B OMax ONpenensioTCs NO 3aBMCHMOCTSM:
4
BT P TR
3 1 2 s 4 (14)
1 1 1 1 1
J 1 2 k.1 4
[ns ceteli ¢ GopTOBLIMM HCTOYHHKAMH E”J onpepnengerca no ¢opmyne
(15)

E.?I(g-E‘Y-'“:Eﬂ'

3.3.4. OxBuBaneHTHAR CXeMa, u3oGpaxeHHas Ha 4epT, 3, 6, nmpeobpa3opriBaercs

I yNpoueHHY0 CxeMy, NOKas3aHHY Ha uepT. 3, B, Ans pacyera roka K3 B Touke 1,

AxTHBHAS M MHOYKTHBHAS COCTABJFIONAE PacYeTHOrO CONpPOTHUBIICHHS ”P u X P

n omax uenx K3 B TOouke 1 ompedensiorcs no qopmynam:
TPE=T3t T
X P = X 3 + xs .

3.3.5. PacuerHoe conportuenenre ueny K3 Z y B oMax onpepenseTrca no ¢opMmyne

zp= |/r} + x5 . (17)

3.3.6, Ananoriio onpeaendioTCs pacudeTHHe CBepXNEpexoAHble U NepexoaHkle

(16)

1 !
conporunsnenus 2Z o Z p uenu K3, Ipx STOM BMeCTO CONPOTHB/GHHS IeHepaTopa

X g B CXeMy 3ameileHus [OQCTABNAETCH CBEPXNEPOXOMHOE KHAYKTUBHOE COMPOTHBIIGHHE

"
Xd 18 CBEpXMepPOAOANOrG POXIMA H NePeXOAHOe WHOYKTHBHOE COMpPOTHBISHUF
X’d anst wcpexonnoro peanva K3,

3.4, [lpuBenende napaMeTpPOB CHCTeMbl d3NeXTpocHabXeHUs K Ga3KC=

HBIM YCACBHAM,

3.4.1, [na pacyera cuimul ToKoB K3 napaMeTpel CHCTeMB! 2neKTPOCHAGXedua
NpUBOOATCHA K €AMHbIM OGA3UCHBIM YCIIOBHSM,
3a SasHCHY0 MOWHOCTL NPHEUMAETCS CYyMMapHas MOIUHOCTb MeHepaTopos:

86=Sy=8m*tSp*t . *Sp, (18)

Le - HOMUHANLHLIE MOUHOCTH I'eHepaTopOB, .LITCIOHIUX TOUXKY K3,

Sr"1""’sl'n
KB a,
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3a Gasucuoe mampaxenne LUy npmmmasrcs mommammoe dassoe manpsmweuue
reHepaTopop UH P

Ug=U,, = Un (19)
6= Yur= vy
Basucuas cuna toxa u 6asHCHOS CONPOTHRIGNHE ONPERGNSIOTCH YPAPHOHHAMH!
le= _36'_. . (20)
& 3ug ?
2y = % (21)
Ig
3.4.2, lonuoe pacHeTHOe COMPOTHBIEHHE NMPUBOAMTCK X SasHCHOMY Mo GOpMYTe
= 22 (22)
Z P * - 25 .

AHANOrHYHO X GAGKCHBIM YC/IOBMRM NPHBOASTON DPACYOTHHI® AXTHRHO® H MEHAYKTHD
HO@ CONPOTHB/IGHUS, CIIA TOKA M HANDPHKOHHO:

r
_"p
rp*- 257
Xp
X, = —b-
Pr” Zg o | (28)
1 .
x  Ig’
9)
U*' Uﬂ J

3.5. Pacuer cunn roxa Trpexpasmoro K3.

5.5.1. Ynapuas cuna toxa X3 ms HEKE @IeKTPOAMNAME4ECKOR YCTORMRBOCTH
an \wa samuTe npu Tpexdasuom K3 onpezenseros no dopmyne

. = " (24)
Ly* Ve I, * K ¥
roe K y = Yaepmuit xoebduumen.

Ky onpenenserca mo gopmyne
bl
2T
/<5=(/<,+e “), (28)
rae K 4y - KoedpUIMEHT BaTyXaHuA nepHOAWMEcKolt cocTamisiomeft; Ans GOPTOBLIX HCTON-
HUKOB SHOPI'HM GHaveRMs Ky AIR MOMGHTE BPeMOHM, PABHOIO 05T,
NpEHUMAeTCH paBHEIMKE O,8;
7 = nepuon ana wacrotm 400 I paeer 0,0025 c;
Ta. = MOCTOSHHAS BPEMEHH anepuMOANueCKOR COCTaBAKIOWed CHMIEI TOXa CTATOpA, ¢
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Ta. onpepensieTcs no ¢opmyne

R “
Py
rae ()( p)m = UHOYKTHBHAs COCTABJAIOMAN paCHeTHOI'O CONPOTHBIIGHHS BCell uenu
* Tpexdasnoro K3, B xoTopolfi COnpoTHRIEHHEe T'eHepaTopa BbIPa)eHo
HHIYKTHBHLIM CONPOTHBIIGHHEM OOpaTHO! NOCNeAOBATeILHOCTH ( X 2 ) )
§ = uacrora nepeMeHHOr© Toxa, I'u.
[Mpu npuGrnuXeHHOM pacueTe 3HAa4GHHe Ta. ona uemef C CAMOJIETHBIMH I'eHEPATODE~

MH MOXeT OnlT: onpeaenero mo ¢opmyne
"
o

= —_C% (27)
a® 2TF (7, ),

3,5.1,1, HauancHoe aHaueHHe CBepxlepexonHok cunsl Toka K3 B o.e. onpeneis-
ercs no Gopmynam:

i Eo*
2 -, (28)
IO* ZP* )
" - / 2 . " r (2
Ep, = (Vo, 008 @ )+ (U, sin cp+10*xd) , 8)

roe Ua*,] 0 " HanpsXeRHe ¥ CUNA TOKA pexKuMa, npeawecTsyiomero K3;

(p = yron casura $as Mexay TOXOM M HaNpSIKeHUEM,

3,5.1.2. [Ina npubnuxeuHLIX pacHeTOB 3HAueHWe ynapHoi cuianl Toka K3 B
CEeMOMIeTHLIX CHCTeMax ehTPOCHAGXeHNd B 3ABHCHMOCTY OT NOJIHOTO PACHETHOIO
CONPOTHBAGHHA IeNM ATH ChePXNePeXOoAHOro pexuma K3 npMBefeHO B pPeKOMEHAYEeMOM

NPANOXKEHUK 2 K HACTOLIISMY CTaHZapTy.

3.5.1.3, 3navenne yaapHo! CW! TOKa B aMnepax onpefengeTcs no ¢opmyie

[, = ] (30
l Y ly M I - )
3.5.2, [eticrByomee aHaueHHe nosasodt cwm Toxa K3 (mist olleHkn TepMHYecKoit

YCTORUMBOCTH &NNApaToOR 3ALMTEI) ONpenensaeTcs IO Gopmyne

= 2 2
Iy = Vot * lat, 5 (31)

roe J nt - nepuonuecKkas cocTapnfomlas cuie! Toka K3 nana MoMeHTa BpeMenu 't;
*
[ at -~ alleppoyeckasl cocTapisiomas cunkl Toxa K3 onsg MoMmeHTa BpeMeHH ¢ 5
¥*
B CeTax c GOPTOBHIME MCTOYHHKS8M)J SHEpr¥H SHauYeHue ] at
L

ang Momenta BpeMenu £ = 0,005 ¢ npunmMaeTcs paBHBIM  HYJIO.
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[leficrByomee sHaveswe nomuo#t cumnl Toka K3 B amnepax onpepeigeTca o
dopmyne

Itz‘lt*‘lﬁ'

3.5.3. Ilepronrueckas cocrapmmomas cum Toka K3 (ana onewxu oTkmouaicmiel

CnocoGHOCTH annapaToBR 3AWMTH) oNnpeaenseTcs no ¢opmyne

. I AI",'* Km+AI‘;*Kﬂ+AIP,,* er,.+€°* , (32)
rae Al oy ,AI 0y = TpHpalleHle CBepXNepexOMHON M NepexomHOA COCTABNSIONMX NepH-—
opuueckolt cocraeBndwomet cwiel Toka K33
Al per . " Haubo/bllee GHAYEHHEe COCTABMIOmEH Cumi Toxa K3, nomysaemoe
OT NefCTBMH pPery/MTOpa HANPSKEHWS;
Kpon s K= xoshhumment saTyxemns ceepxnepexomHoll u mepexomHolt COCTaBS-
oumx Toka K3;

K per = xosjpummen Hapacrenns cocresnsiomelt cums toxe K3 or peficrsms
peryaaropa,

3.5.3.1. Hauanpurlie ssauyeHusi CBEPXNOPeXOQHOX H NMEPOXOMHOHN COCTABISIOMEX
CH/Ibl TOKa ompepengiorca no GopMynam:

AI:* = 1;’* - I;* ; (33)
l !
AID*= Io*- Im*. ) (34)
3.5.3.2. HeuannHoe sHauenue cpepxmepexofoli cwaml Toxa K3 J 0 onpepnensieTcs
no gopmyne (28), *

!
3.5.3.3, Hauanpnoe snauenme nepexomsolf cwm! Toka K3 J 0 onpeaengercs
no ¢opMmynam;

Il = O% . (35)
% zp '
E, =\/(U cos )2+(U sing+1, X, z (36)
Oy Ox 4 Oy Oy d*) :

3.5.3.4. Heubonrwee anauenme cocrasnsiomell cunkl Toka K3, nomyuaemoe oT

ReHACTBUSA perynsTOpa HANpPSKeHHS, onpeneisercs 1o ¢opmyne

= - (37)
Al per* yom * Ioo* .
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3.5,3,8. 3uavenne ycranoaxsuefics cumi toxa K3 Ges ywera neficTaum peryns=
TOPA HANPIMEHHS I“ onpesensercs no popmyne
*

= —E-?'-.ﬂ- , (38)
x  Zp,
E“*= C’I‘* ) (38)

rae = xosh(MUNGHT NMPONOPUNORANLHOCTH, HHCNQHHO PABHBIA 8,/.0. RENACMHUION=
HOrO renwepaTOpa B 0.6, NPH HOMHHANLHONR CWIe TOXKA BOSBYXKAGHRS.
0 GopTOBLIX MOTOURNKOS cneayeT GpaTe pamumM 1,06;
1 8, = cune roxa 200GYNGHNS T'eHOPATOPS,

J 4 onpenensercs mo dopmyne
%*

2 . e
I,* -.-V( Uo*cosc,o) +(Uo*3m O+l Xet)” .

3,8,3,6, YcTaHOBUBIIGOCR BHAUGMM® CHNLI ToKa K3 onpesensercs no dopmyne

(40)

I X
o Ltyemry ey , (41)
Zp
»
rae ch'r. P, = Seuskxe yorTanosusuekcos cum Toxa K3 He xneMMax renepaTops
npR pabore PerymTopa MANDEMGHNS, NPEBOAGHO B CNPABOMHOM NPl
JIOMBHHK O X HACTOSmMOMY CTAHAAPTY.

I
yom,

3.8.3,7. Kosduunenr saryxauns csepxnepexomuoli cocrepnmmineft cuam Toxa K3
onpeaenserck mo ¢opMyne ~-¢

(42)

n
Suauenus Td npuRenelk B CNPABOYHOM NPHAOMGHEE O X MACTOSMOMY CTAKAAD

TV,
lna cerelt ¢ GOPTOBLIME HOTOMHRKAMN GHAYGHNHE K‘.” npg ¢ Gonee 0,005 ¢

MOMOT GMTL MPUHATO PABHHRIM HY/O.
3naveuns K‘.,,'f(t). NOACYRTEHHMO [N OTHGMLHMX BHYKE 7’"} , OmpeRsasoTOR
no Tpaduxy wepr. 1 POKOMOHAYOMOrO NPRJOMEEMS 3 X HACTORWOMY CTAHAAPTY.

3,8.3.8, KospiunerT saryxauus nepexoanoll cocrasasomell onpeasnseTcs no

$opmyae -t
T P

K,=e , (49)
roe Tép- NOPeXOMNAS NOCTONHNAS BPOMOKX 1O NPOAONLHOR OCH NpPR SAMKKYTOM
craTope, C.
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Tép ONpenenseTcs No SaBKCEMOCTH
/

/ / xp

Tp =T op oo (44)

3navenus 7;? ap npuBeeHs! B CIPABOYHOM NPWIOKEHWE O K HACTOSHIOMY CT&-
aapry.

Ona cerelt ¢ GOpTOBKIMYM HCTOWEMKAME aHaveHne K , npu ¢ Gonee 0,01 o Momer
OLITH NPHHATO DABHBIM HYIIO,

3HaveHus /(”=f{ %) , noncumTaMMMe LN ONPEAGNEHHEIX aHAweHWR Té p» OFpenc=
NFI0TCH No rpajuxy uwepr. 2 POXOMOHAYOMOI'O NPWIOKeHHS 3 XK HACTOSIIOMY CTaH~
napry.

3.5.3.9. Kosppuusenr HapacrTanng CoOCTABNAWWEN CUMLI TOKA OT AGHCTBHR Perynfm
Topa HaNpsSXEHHS ONpPeAeNseTCs Mo d)opuyn;

L =
! dp mE
Tdp € -T.e @
Koer =1~ —t—g— , (48)
Td.p - Tug

rae T,,f = NOCTOSHHAS BPeMeHK HADACTOHHS CH/IM TOKa BOSGYXieHHS BOSCYARTeNs
RO NPeAensHOro GHaueHMA; AR GOPTOBLIX I'eHEPATOpOB, PAGOTAIHIEX C' P
rynstopamu Ranpsxenus Thnos BPH=208M7B u BPH=208M7A, npimin-
MaeTcs pasnoit 0,05 c.
[lna ceteft ¢ GOPTOBEIMU MCTOYHUKAMU 3HaueHwe K per 1pH t Menee 0,025 ¢
MOXeT ObITL NPUHATO PABHBIM HYJ0,
3uavenns Kpgp=F (%) , noncusrennse Ans oTReMLHMX Bemuwi lep’ onpenens-
10TCH N0 Tpajuky wepr. 3 PeKOMeHIYeMOroO NMPUAOKeus 3 X HacTOREeMy CTaHOAPTY.

3.5.3,10, [na npuGARKEHHBLIX PACHETOR GHAYOHHS NEPHOANUECKMX COCTABJINIOWMX
cumst Toxos J ne% Tpexdasuoro K3 B caMoneTHLHIX CHCTeMax SNIeXTPOCHaGXeHus, B
BABHCHMOCTH OT IO/THOIO CONpPOTHRIGHHA Uenmk K3 ana cBepxnepexooHoro X Nepexon=
HOI'O DEXHMMOB, IIPH OTAGIBHEIX GHAYOHURX T{JP ¥ MOMEHTOB BpemeHH, papHmx 0,00125,
0,005, 0,01, 0,025 ¥ 0,05 ¢, COOTBETCTBYIMMX MHHHMAJILHOMY BPOM@HH CpabaTuie
BaHMA annapaToB GAUKTHI, Onpeaendorcs no rpapuxam wepr. 1, 2, 3, 4 B 5 pexoMen-
AYeMOT'0 NMPWIOKeHHs 4 X HACTOSIIeMY CTAaHAapTy.

PacveT CHM TOXOB NPOBOAWICH AR YCPEAHEHHOrO GHAHeHHS CONMPOTHBICHUA I'eHe-
PaTOpOB, NPUBEAGHHOIO B CNPABOYHOM INPHIOXKEHHE O K HaCTOsmleMy CTAHAAPTY.

3.5.3.11. 3uauenne nepnoauqeckolt cocrabnqiomefl cum! Toka K3 B amnepax

onpeaensiercs no dopmyne

In=1,,.1¢.
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38.8.4. Anepmoaxueckas cocrasnswmas cwm Toxa K3 (ans oneixs rmepmuuecxol
YOTORNNBOOTH AammapaTos 3amuTH GOpTORBIX CeTell C BpeMeHeM CpaGaThiBANNS MEHEe
0,008 c) onpenensercs no dopmyne

-t

_r—
Ia_* =2 I:* e, (46)

Anepsoguyeckas cocramnsiomas cuin: Toxa K3 B aMnepax onpeaensercs no
dopryne

I, = Ia_* Ig.

3,6, PacueT caan Toxa apyxdasuoro K3.

8.6.1, Yaaprag cuna Toxa K3, neficteyomee GHAYeANe NONHOf CW/IE! TOKA M NEpR-
oaNvecxas ococtamsmas cuml Toka K3 onmpenensiorca no ¢opmynam, aHATOIRMHMEBIM
dopmynam (24), (31) n (32), B xOTOpHIe HEOGXOAMMO NONCTABHTL GHAHGNNE COCTERB—
AMOWNX CHI TOKOB M NOCTONHHLIX BPOMEHN MX HADACTOHHS WIM GATYXAHRMS M pexaiMa
asyxdassoro K3,

IMpuGmixenHoe sHaveHNe ynapHoi Cuwmi Toxa asyxpagHoro K3 Momer GHTL Onpe
neneno no GopMyne PeXOMERAYeMOro NPWOKSHHN 2 X HACTOSUIOMY CTAHAADTY.

TpuGaunexnoe SHAYGHHe NOPHOAMYECKHX COCTEBASOMEX CH/IM TOKOB ABYXDasHoro
K3 uvepes 0,00125, 0,008 u 0,01 ¢ Moxer GniTe onpeseneso no dopmynam
POKOMGHIYOMOIO NPRIOKGHHR 4 X HACTOSIEOMY CTAHAADTY.

3.6.2, Hayanueue sHaueHHS CBePKNOpPexoaHoff, mepexomnoft u ycraHosuBmelics
cwml Toxa K3 onpenensiorcs no ¢opmynem:

u"
n(2 E
(2) = _Eox

= —TET (47)
%% Zp% ’
!
12) = Eox (a8)
Io, =V3 2
*
Il2) V-i an* . (49)
= T2V )
¥ 2) Fox
chm.r*‘(xd.* XZ)* (50)
Tyem , = ) )
Px

zn(z) 2) _(2)
rae P‘* ) ZP* 'p4 P* = GHAYEHHS PACYETHHIX CBOPXNOPEXOAHLIX, NEPeXOMHLIX M

YCTaHOBHBIIKXCS COMPOTHBIIGHME LeNX Npr ABRYxpaSHOM
K3; onpenensiorca no dopmyne (17) ang pexuma nsyxe
dasuoro K3,
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If},,,_,: * ~ JHAYOHHe yCTaHOBMBuIelCs cunn Toxa K3 Ha knemMax reseparopa npu
paboTe peryisiTopa HanpsxeHNd; NPUBEAGHO B CIPABOYHOM NPWIOKEHHH O
K HacToSmeMy CTAHIAPTY .
E;:,E a’ yE olpeaendOTCs, TAK Xe KaK Mjis pacuera CWIH TOKa Tpex(pasHOro
K3, no ¢opmyaam (29), (36), {39).

3.6.3. KospduuneHT saTyxaHusd CBepXNepexOHOf cocTapnaomwed Cunnl TOK& ans
neyxdacsoro pexuma K3 onpepensierca no Toffl xe 3aBHCHMOCTH, MTO ¥ @18 Tpexpaasoro
pexuMma K3, r1.e. no dopmyne (42) -+

@ _ T
K en =€
(2) "
K o AN OTRGMLHMIX SHaueHwH T4 onpenensercs no rpadmxy (uepr. 1) pexo

MeHAYeMOro NMpUMIOKeHHS 3 X HacTosmeMy CTeHOapTy.

3.6.4. KosddmuuenT saTyXxaHus NepexoOHod cocTapnsiomel onpenesfercs IO
-t

$opmyne :7—(-27-
K(2) _ _'dp
n =@ ’ (51)

/(2)
roe Td P = repexoAHas NOCTOAHHAS BPEOMEHHM MO NPOAONLHOM OCH NpPH BaMKHYTOM

/ {2 ) craTope ana pexuMma asyxpassoro K3, c.
po onpenensierca no dopmyne

1({2

TI{?) _ 7_I xp(*)

dp T ldgy 021 (52)
Px

(2) _12)
rae X P* ’ X P* = HHOYKTHBHBI® COCTAaBIAIOUIMEe PACHYETHOI'O CONPOTHBRIIEHMS BCelt

remu K3 ana yCTEHOBHBWEroCs M NEPeXOQHOro pexmma AByxbac
Horo K3,
(2) /
K, * mna ornennmix cHauemut po onpenensercs no rpaduKy uepr. 2
PeXOMeHAYEeMOro HPHIOXeHHS 3 X HACTOSmeMy CTeHAApTY.

3.6.5. KospdmuneHT HapaCTaAHHE COCTapadomell CHIb ToXa OT AeflcTRUE peryasaTo-

pa HanpsxeHnd onpeaensieTcd no $opMmyne -t

-t
7-’ {(2) r
12) 'dp H8
S (53)
per- 1(2) )
po - Tug

(2 /
K P"L AN OTAGNBHEIX aHAYeHMH &P onpenenseTcs no rpapuky (uepr. 3) pexoMeH=

AyeMOoro HpHAOXeHHS 3 X HACTOfImeMYy CTaHAapTy.
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3.6.6. Anepuomuyecxas cocrTepmMomas cHml Toxa K3 onpepensercs no ¢opmyie

~t

L =VZI1, " ™. (54)

3.6,7. YnapHas cuna Toxa K3, geficTeywlee 3HAuUeHHe NOMHOA CHABl TOKA, I1€pHO=
OMyeckes ¥ ANePHOAMHECKAS COCTARNFIoUMe CHIL TOka Apyxdpasnoro K3 B amnepax onpe-

RenswoTCs NYTeM YMHOXGHHS COOTBETCTBYIOUIMX @HAaYeHu! B 0,8, Ha BABHCHLIR TOK.

3.7. Pacuer cunp Toka oaAnogasauoro K3,

3.7.1. Ynapuas cuna Toka K3, neficTeywulee @HaA4WeHHe NOMHOR OCHIBl TOXA B NODH=-
oauyeckas cocreBnsKwas Cunel Toka K3 ompenensiorcs no $opmynam, aHaNONH4HBEIM
dopmynam (24), (31) z (32), B XOTOpPHe NOACTARNAIOTCS SHAYGHHS COCTABISICUIEX
TOKA H NOCTOSIHHEIe BPeMEHHM MX HADACTAHMR WIM GaTyXaHma anf pexuMa oaxodassoro K3,

TpuGnuxenHnoe sHAYEHHe ynapHoh CHiml ToXa omnodasHoro K3 ompeanenserca no

dopMyne pexoMeHZyeMOro MpUOKeHHS 2 X HACTOSWIEMY CTAHAAPTY.
IpubnuxkeHHoe aHaueHMe NEPHOAHUYCCKHUX COCTAaB/AMIOLIMX TOKOB opHodjaaHoro K3

yepea 0,00125, 0,005 u 0,01 c onpegenserca no gopMmynam DPeXOMOHAYeMOO
[IPUIOXKERHS 4 K HacTOAIeMYy CTeHAapTy.

3.7.2. Hauannunie aHaueHus CBepxnepexofHoft M MEpexXONHON CWILI TOKa&, a TaKKe

aHaueHMe YCTAHOBMBIIENCH CHILI TOKa 6e3 yuerTa HeHCTBES pEry/IsTOpa ONpeneqsiorTcs

u(1) o .
I,,* =3 ’—z—,ﬁ?r ) (55)
Py
E’
I,;:' =3 -——%ﬁ—,- 3 (56)
Zp*
(1, EOO* .
Im* =J -'Z_P{-?T ) (57)
*
IH)
ooy = yem. ry (xd;L.’- "2;:"9_&)
gemy z ! ’ (58)

n(1) _if1) _(1) Fx
rae 2 p* ) Z P* y Z P* - SHAYEeHMA pPacCYeTHLIX conpoTusnenuit uenu K3, cooreeT=

CTBYIOINe CBEPXNePeXONHOMY, NEPeXONHOMY M YCTAHOBHB=
wemycs pexmmam oanodasuoro K3; onpenenglorca mno
dopmyne (17) mna pexuma ogHopassoro K3;
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" !
E Ox 3 O Eae*' ONpeae/IfIOTCH, TAK XKe KaK M ANIf pacueT& Ciuibl TuKO | pOXew
daanoro K3, no ¢opmynam (29), (36) u (39).
1
I 5(;0377 ry = aHaueHye ycraxobrpweRcs cums Toxa K3 na xiemmax reseparopa
npy¥ pa6oTe perynaropa HANpsXKeHWsl; NPHBEOGHO B CNPABOYHOM NPHIOKEHUN O K HAGTO~
smeMy CTAHOAPTY.

3.7.3. KoabpuuveHT saTyxarRus CBepXxnepexopHoll cocTamisiomed CIMBl TOKa nnn

opHodasHoro pexuma K3 onpenensercs no To#t e 3&BMCHMOCTH, TO H AR TPYX(ad

-t

(1) 1]
Kep = .

HOTO pexmMa, = 1o dopmyne (42)

(1) 7
K op AR OTAGNBHEIX BHayeHMH Td onpenenaeTca no rpaguxy (uepr. 1) pexo=

MEHIYEeMOro NPWIOKeHHA 3 XK HACTOAWeMY CTAHAApTY.

3.7.4, Koapduumenr saTyxaHus NepexOaKod cocrapndoollel OnNpeaenseTcs no

dopmyite —t_
(1)
(1) _ rdp

Kn =e ’

(59)
(1]
roe Td /p = TepexoMad NOCTONHHAS BpeMeHH Mo NpPOAOCNEHO! OCH NPH 3AMKHYTOM
) cratope s pexxuMa omnopasHoro K3, c.
T p ompenenserca no dopmyne

1) ! X,H)
- P fy
po - Tdop '———"‘—;—XP{_, . ( 0)

Koagdunuent K:}

!
ANa OTAeNEHBIX 3HaYeHuH Td o onpenefseTca no rpaduxy
(uep7, 2) pexromeHayeMoro npwioxenus 3 K HacToseMy CTAHAAPTY.

3,7.5, Koasppuunenr napacraHns cocTrapisiomed CHILI TOKA OT JeACTBHS perys-
TOpa HanpsXeHH] onpenenseTcs NO ﬁpmyne
11) 74

(1 Tdp €
KPQ’- "1_ ,{1) . (“l)

-t
- THS e Twg

(1) l
KosppuunenT Kpo, ana ornensuuix suaveHudt Tqlp OTPeRenseTCA Mo rpatiKy

(4epr. 3) pexomeHAYemoro npumoxenus 3 X HACTOfeMy CTEHAADTY.
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3.7.6. Anepunomueckas cocTapiRomAas CHIb Toxa K3 onpeaenserca no $opmyie,

aHanornuno#t (54), -
(1)
ni1}) 7‘
=V2 ‘1 : el

(1)
rae Ta = NOCTOSHHAS BPEMOHM ANePHOAMMEeCKO! cocTapndwuleft CUibl TOKa OnHODa3-

1) woro K3, c.
l.f onpenengerca no ¢opmyne
(1)
(1) _ ( Xp, (62)
(-3

27 f (r»,,“’)

rae ( X ,: )on ~ HHOYKTHBHAS COCTAB/FIONAs PACHETHOrO CONPOTHBIIGHHA BCell nem
omuodasHoro K3, B KoTopoff HHAYKTHBHOS CONMPOTHB/IOHWE IeHepaTopa
no NpomonbEOR OCH BLIPAXEHO CONMPOTHEIEHMeM oGpaTHOl!l nocnenoBa~
(1) TenLHOCTH (X2) H
( - ~ AXTHBHasA COCTABIAWMAs PACHETHOrO CONPOTHBJIGHH BOeH LeIH OnHO-
dasuoro K3, B xoTopoffi axTHBHOe CONpPOTHE/IeHHe I'eHepaTopa Nnped=

CTaB/IeRO 3HAYGHHEM TPOHHONO CONMPOTHRMEHHA OOMOTKHM cTarTopa,

3.7.7. Ynapnag cuna Toxa K3, neficTBywmee aHaueHue NOMHOA CWMbl TOKA, NOpH-—
OoMMYeCKas R anepHoaMyecKasg COCTaBidioWMe CwWibl Toka oaxodpaaHoro K3 » amnepax
OIPeNeNIAIOTCS MyTeM YMHOXeOHMS COOTBOTCTBYIOUMX 3HadeHult B 0,6, HA 3HAYEHWe

GasucHOrO TOKA,

3,8, Pacuer MUEMMANILHOIO daHaAYeHud CHAK ToXa K3 B ceTax

nepeMeHHOr'c ToKa,

3.8.1. MunnMannHoe awaueHHe CWIsl Toxa K3 (Tpex=, oByX~ uau oaHodasHoro)
B COTAX NEPeMEHHOr'C TOKa f K3 min {,_,; ) B vwunepax Ang snifopa annaparTne Opu
JaliuTe NMPOBOAOE B Avana3oke ToxoB K3 Gonbwe K3 min & TaKXKe NPK OUGHKEe YYBe
CTBUTONLHOCTH aNNapaToR SAmHETH! ONpPEeNeNAeTCs NPH CONPOTHRIEHHH 3AMIMAGMOIO
¢unepa Sombwe 0,45 o.e. na dopmyne

L
Ius min(~i) = —i"!;— ’

rae U, =~ HoMMHaNLHO® HenpsxeMue 3ammmaemok uenk, B;

(63)

Z @ ~ CONPQTUBNGHKS SANWIIAEMOrO ¢mnepa, Om,
Z g onpenenseTcs no ¢opmyne
Zq’ = |/ 7'; + X » ’
rae )‘p ~ SXTHRGOR CONPOTHRIOHNG 3IAMMHAGMOIO (PHIEPa CeTH NePeMeHMOro

TONS | VH
X ®" mMlXTHRHO® CONPOTHBACNNS JAIMMAOMOIO $UASpPa CeTH NEPEeMEeHHOro
Toga, Om.
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[ng Tpexpaanoro pexuMa K3 axTHBHOe compoTHBIeHHe bunepa r¢ ONPENeNAATL .
no dopmyne, ananoruunokt dopmyne (10), Tax Xe onpenendeTcs AKTHBKOE COMPOTINL -
EHe OOHOTO IPOBOAA WIS ABYXDASHOT'O peXUMa M NPHOAKHKeHHOe 3HAUEHHe &KTHBHOIC
COMpPOTHBIIGHNA VIS OOHOPA3HOIO pPexHma,

Lng rpexdasHoro pexuma K3 wenyxrupHoe comporupncHde dupepa X@ oipeANTISC Ty

no gopmyne, asanorwyso#t popmyre (10),

Ina apyx= ¥ ogHopac’HOrO peXHMOB HHEAYKTHBHO® CONpPOTHBIeHHe duaepa uipeaeNde
erca no dopMmyne, aHajoruuHodt ¢opmyne (10), ¢ yveToM rpadukoB uepr. 3 uw 4
CnpaRroOyHOro npunoxennsd 10 K HacTOAWeMY CTaHAAapTY.

NpuMmeuanne, [Ipy conporsiedun samummaemorc punepe McHee 0,45 0,6, nacw
yer ToxkoB K3 npomoaMTcs B CoOTBeTCTBMM C LogpasgenoM 3,1,

4, PACHET CUJIbl TOKA K3 B CETHX INMOCTOAHHOIO TOKA
4,1, Bui6op Touxku K3 1 MeTona pacuera cuanl Toka K3,

4,1.1. Brruncnenre ToxoB riyxux K3 B cucTemax sieXTROCHAGKeHMS, BK/IIOHAIIAX
GOPTOBLIE MCTOMHUKE SASKTPOSHEPI'MYM (KXONMEXTOpHLIe I'eHepATOphi, BHIIPAMHTENLHLI YO
TPOACTBA M AKKYMYNSTOPHbI GATAPeH) NpH OUGHKXe YCTOAMMBOCTH ANNADATOR BALMTSHI

X cune Toke K3 nponspoanTCs NO UAIOMEHHO! Huxe MeTOoaMKe,

4.1.2, Pacder cwnsi Toka K3 Hauwnaercs ¢ BriGopa rouek K3 Ha cxeme coenwue-

HHMS NEPBMMHO# pACHPORENUTENLHOR CeTH H COCTERNeHAS PACUETHOf CXemsl,

4,1,3. [na pacuere cam Toxa K3 P pas’soMKHYTBIX CXeMax MCIOb3YyeTCsl CPados
aHanuTHYeCKuil MeTon WIM MeTOA SKBHBANGHTHHIX 9,B.C.

4,1.3.1, I'padoananurTrHyeckrlt MeTOR MCMNONLBYETCA AN pacyeTa NnepexofHod
ycraHoBHBUIOACH CHIL! Toka K3 B crHcTeMax enexTpocHalXeHHd, B KOTOpLIX B Ka4decTBe
HCTOYHUXOB HCMO/BLAYIOTCK TPAHCHOPMATOPHO=BLINPSMUTENbLHEIE UK I'eHOPATOPHBI® HCTOY~
HYXYu SHepruk. IIpy 9TOM ANS TeHepPaTOPOR HCNONLIYIOTCH COOTBETCTBYIOUINEe BHOWHUS
XAPAKTEPHCTHKH B NMePeXomHOM (MpH MEHMEMANLHLIX OBOPOTAX) WM YCTAHOBMBUWEMCH
(nmpu MakcuManpHEIX ofopoTax) pexuMaex, NpUBeAHHBI@ B CHPABOYHOM IpPUIOKeHME 15
K HacTosmeMy CTaHaapry.

Ona TpanctopMaTOPHO~BLINPAMUTONLHEIX YCTAHOBOK KCIO/b3Y¢TCA BHOWMNAN XapeK=
TODMCTHKA A/ HX XO/IONHOTO COCTOSHMA, NPHBEAGKHAS B CIPABOYHOM ITPHJIOXKeHMH 13
K HacTofilleMy cTanaapTy. [1a axxyMynaTOpHEIX 6aTepeft HCNONLEYeTCH BONLT=SMI6pPHAas
XapaxTepuCTHKa, NPHMBeJGHHAA B CNPABOYHOM NPHIOKEHHR 14 KX HacTOdmeMY CTAHRapTy

AN NONHOCTBHIO 3apsiXeHHO! GaTapeu.

4,1,3.2, MeToN SKBHBANGHTHLIX 3,04.C, MCNONLIYeTCA WA PACHOTA NMEPEXOMIOR M
ycraHopuBIUIe#cH cunkl Toxa K3 B cucTeMax eneKTpocHaGXeHus, B KOTOPhIX B Ka4eCTBe
HCTOHHHKOB HCNIONLAYIOTCH TPAHCHOPMATOPHO=BLINPAMHTENLHLIE YCTAHOBKA, & TaKXe and
pacueTa nepexomHolt cunel Toka K3 B CHCTEMAax SNMCKTPOCHaGXeHNA C reHepaTOPHbIMH

RCTOYHHUKAMY 3JIHEpPTHH,
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4.1.4. Pacuer cuml Toka K3 B 3aMKHYTHIX CETSX MOXHO NPOBOMHTE MOTONOM
SKBUBATIOHTHBIX 9,4.C., HCNONLAYS NPHENHKI HANOXEHHS, MeToA HCHONL3IYeTCHs Md pac-
4ora nepexoaHoll M ycramomMBwefics Cuanl ToKa K3 B cucTeMax ¢ TpaHCPOpPMATOPHO-
BLINPAMUTONLHLIME YCTAHOBKAME, & TaKXe Mg PACYeTA NePeXOMHOIe 3HAYOHMS CHI
Toxa K3 B cHCTOMAX C reHepaTOPHEIMH HCTOYHMKAMH,

4,2. CocTanneHue pacueTHONR CXOMH,

4,2.1, [Ina pacuera cunm TokoB K3 no cxeme coeamHeHmi nepsMYHOR pacnpene-—
7IUTeNLHON CeTH COCTEBNAETCS pacdeTHas CXeMa, HA KOTOPY HAHOCATCH OCHOBHEI®
TeXHH4YeCKHe AAaHHBIG, HeoSXOmuMule AN pacueTa (THME HCTOUHMKOB H KOMMYTAIUMOHHO=
GAUIMTHOR annepaTyphl, COUGHMS, AMHMA ¥ THNI NPOBOACB JHHME SnexTpONepeaasH).
Ipumep pacueTHOR CXeMmul NpHBegeH HA 4epT. 4.

4.,2.2. [lo pacuerHoRl CxeMe COCTABNNOTCH CXeMa 3aMelleHHS, B KOTOPO# HCTOUHHKH
sHepruy 3aMeHAIOTCH 9KBUBANGHTHHLIMU 9,11.C. ¥ BHYTPEHHHMU cONperTHBIeHusMu. [Ipomona
nyHui, XOMMYTaUMONHAA ¥ SeuMTHas ANNAPATYPA S4MEHSIOTCH SKBUBANIGHTHLIMH COMpO=-
TUBTIOHNAMA,

[na ynpoweuus pacuerTa AomycKaercd He YHHUTHIBATH CONPOTHB/IGHHE Y4aCTKOB
COTH, COGAMNAIOUWMX HCTOYHMKE NapA/NINILHO, H CONPOTHRIIGHHE ANNAPATOB SAlITHI, YCTa=
HOB/IOHHBIX B HHX.

NNpumeuanne,llpu pacuere TpadoaHAINTHYECKHM METONOM CONPOTHBIGHAS: W

SKBHPANEHTHHIC 9.0,C. HCTOYHHKOP SHEPI'EM B CXeMY BaMOMeHWUs
He BpOAATCH,

4.2,3. OxBHBPaneHTHBIE 9.4.C. ¥ cuia Toka K3 Ha kleMMax BeINPAMETENILHLIX
YCTaHOBOK EB.‘/  { IK 8Y) reHepaTopoB E’_ H IKI"’ aKKyMYJISTOPOB EE b IK5
ONPeAeNsOTCA NO MX BHEWHHM M BOJbLT-aMIOPHBIM XAPAKTEPHCTHKAM, 3HAYEHAS 2,M.C.
ONPeREVIAINTCA N0 NepecevyeHno JIMHOAPHAOBAHHOR BHOUIHe# XaPAKTOPHCTHKH C OChIO
opamHaT, a runa Toka K3 ~ no nmepeceyeHMIo ¢ ochkio abcmmcc.

[pu 9TOM nnE renepaTOpOB SKBEBANIOHTHAA 9.4,C. ONPEnENdeTCs MO BHEWHeH
X@PaKTePHCTHKE NIePEXOMHOIO pexHMa,

Mpumep rpaduyeckoro onpepeneHMs 9.4.C. ¥ CHIN Toxka K3 Ha xneMMax HCTOYHHKOB
SHOPrMM IO BHEWMHNM XapaKTepHCTHKaM NPHBEAeH Ha 4epT. 5.

BHeumnue xapaxTepUCTHKK TPAHCHOPMATOPHO=BEITPAMETONLHLIX YCTAHOBOK H I'eHew
paTopoB NPHEEAEHH B CIPABOWHLIX NpWiokewwax 13 u 15 k Hacroawmemy craHRapry.
BonbT=aMnepHble XapaxTepUCTHKH aXKYMYIATOpHHX GaTapeft NpMBEAGHH! B CIPABOYHOM
MPHNOXEeHMH 14 X HacTosmeMy CTAHAApPTY.
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4,2,4, ConpoTHB/IEHKA SNIOMEHTOB PACTOTHOR CXeMBl ONpenensioTCs B MMOHOBAH-
HBIX OAHHMBIRAX.

BryTpenune CONpoTHBNGHHS BLIMPAMUTONLHLIX YCTAHOBOK, AXKYMYASTOpPHEX Garapeit
H I'eHepaTopoB 7"”. 8y rf‘H. &) T8y, ® OMEX ONpeRensiorcs no dopmynam:

D’

Egy |

Y8n.8y = IKGU )
Es

r‘H.S = IKS H } (64)
E,

T8w.r T T 0 )

rae an’Eﬁ’Ef’ Iygy)Ixs ) Ixr = 9:.C. B BOMLTEX  cuna Toxa K3 B ammepax
BLINPAMHT/EHREIX YCTAHOBOK, &KKYMYJISTOPHEIX
GaTape#t ¥ reHepaTopoB.
ConporuBlieHne y4aCTKOB CeTH k, B OMax onpeaengeTcd no ¢opmyine

= (Ram) room L (65)

Rﬂ n ?

roe ( RfM)nocr- CONPOTHBNIOHHE OHOrO MeTpa npopons, OM (NpHBEAEHO B CNPaBOY-
HoM mpunoXenuy 10 X HacTOsmWeMy CTaHAAPTY);
{ = nmea ywacTxa nmuuy, M
77 = YHCNO NAPATNGNLHLIX NMPOBOACS B JIMHHM

4.3. Pacuer cunu roxa K3 B pasoMkRyTo# ceTn rpadoananuri-

YeCKHM METOAOM,

4.3.1, CxeMma caMeWeHHs IS pacueTa Cunnl Toxa K3 B Touxe 1 npueeneHa
Ha 4epT, 6, Onpeneinelne CONPOTHBAGHKR SNOMEHETOR CXOMM NpmBeReHo B N, 4.2.4,

4,3,2. Mo cxeme csamemenus (HepT. 6) COCTABNMIOTCA CREDHYTMO CXOMBI SAMO=
IEHKA C CyMMapHuIME conporupneduamu (wepr, 7):

r‘, = RA‘I “'Y'K.l;
7
Y2% Rpg # Yoy + Mg + —32 5

7"3=R,\, * ”KJS

« 2rast Ray . (68)
. _27ay T Rys
rg = % ;
re = rul Vst 7ag)
7'4 +* 7‘5 + r'as ?
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Tae 77, )"2, )‘3,7‘4, 7},7‘5 = CyMMapHmIe CONpPOTHBJ/IGHHS BeTBeH CxeM 3aMOLIGHUA
(uept. 7, a u 6), OM,

4,3.3. CrposTcs BHeUHHe M BONLT-AMIEpPHLI® XAPAXTEPUCTWKY WUCTOYHHKOB, NpPUBE =
nexHble B CNPaPOYHBIX mpunoxeHusix 13, 14, 15 x mactoqmeMy craipapry. Ha qepr, 8
npHBeaeHs! Kpussie ana BY1l, BY2 r ang axxymynatopuokt Gavaper B, mo xoTopuiM

MPOMGBOAMTCH pacueT cunbi Toka K3 ama rouxu 1 pacwerHoft cxembr (uwepr. 4).

4,3,4, Ha atoM xe rpapuxe CTpPOSTCH BONbT-aMIEpHbIE XAPAKTEPUCTHKY YHaCTKOB
cerT (BKMIOuAH KOMMYTAIMOHHYIO M GANMTHYIO ANNAPATYPY) OT KieMM HCTOYHMKOB AO
ofmelt WRHE!, X KOTOPOA OHH NOACOEHMHEHL!,

Ha uepr. 8 npupenedbl aonbT-aMlepHble XapaKTePHCTHKY /il CONPOTHBREHUH r;, ri,rju r‘

4,3.5, Us opaunar xpuBeix BY1l, BY2 ¥ B BryMTalOTCS OpAXHATH COOTBETCTBY=
IOUWMX MPAMBIX 7‘1, 7’5 u 7‘2, 4yTOBL! NMOMYHMUTL XapaKTepPHCTHKM HCTOourMKOoR BY1l, BY2

¥ B, npuBeneHHLIe X SHAYEHWIO UX Ha ofwel wuue,

4,3,6. Ilyrem cnoxenus aBCUMCC KPHBBIX BYI', BYZ’ ] B'nonyqe’uo'r CYMMApPHY 10
X8paKTOPUCTHKY KCTOYHHKOB NMTAHKS Ha wuHax LIPY (BYl’ + By2’ + B) (uepr. 8).

4,3,7. Ilo Touxe nepeceueHns CYMM&PHOA XAPaXTePHCTHKE C BOMbLT-aMnepHofl xapax—
TepHCTHKO yuacTka ceTH Yy onpedensercs emuwia Cums Toxa K3 B pacuersoi
TOuKe 1.

4.4, Pacuetr cunpy Toxa K3 B pa3SOMKHYTOH# ceTH MeTONOM 9K.BHBA-

MTeHTHEI X 3.4.C,

4,4.1, Cxema saMelueHus ang pacyera Ccuinl Toka K3 B Touke 1 pacueTHo#H
cxemp! (uepT. 4) npuBeneHa Ha 4epT. 9.

Onpenenenne @KBUBAIGHTHEIX 2,4.C, H CONpPOTVBNEHMH S/IeMEHTOB CXEMb! IpUBEAC=
Hel B 1, 4,2.3 ¥ 4.2.4.

4,4,2, CxeMa saMellleHns nNpeo6pacoBLIBAGTCH B CXeMy C CYMMAapHEIMH CONPOTHE~

nenusmu (uepr, 10, & 1 6), onpeaenseMLIME N0 popMynam:

Y4 = Vawayiri) *Ras* ke s

= P bRty t L2,
Y25 "8y " a1 T M2 T k2T T3 )
Ts =Vayay2(r2) *Ras * ks

Y= 2 ) ‘ (67)
2yv, + R

= r4(r5+ras)

x
T4t V5% Tag J

rae ):;, 7'2 ,7}, )"4 ) rs, Pg = CyMMapHHle CONPOTHB/IGHHA BeTBed Cxem BaMeIIeHHs
("lep’l‘. 101 a u 6)1 Om,
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CxeMpl 3aMeIleHus C CyMMAapHbIMH CONPOTHUBIICHUAMHU
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4.4.3. CXema 3aMemeHHs C CYMMapHBIMH CONPOTHBIIEHUEMY NpeoGpaaoBLIBAETCS

B CXeMy C OfHHM SKBHBAIEHTHHM nCTOuHMKOM (uepr. 10,B).

3«8 rprzt ryrzt Yy, ’
r, vy
- 7 7273 6
& = (69)

Yo V3t YTyt ryry
roe £ 5Kk8 = 9+A«C. SKBUBANIGHTHOIO HCTOUMHKa, B;

Y348 = COMPOTHBIIGHEe SKBHBE/IGHTHOR Cxems! samemenns, OM.

4.4.4. ConpoTuB/ieHHs! NOCHIeNOBATEONBLHO COCAMHEHHBIX Y4YaCTKOB CKJIaabiBaloTCH.
Takum oBpa3oM, cxema 3aMmelieHus TpeobpadyeTcd B cXeMy ¢ OOHUM SKBUBANIEHTHEIM

HCTOUHMKOM M O[HHM PCHETHHIM CONPOTHBNEGHHEM 2’5 B OMax (uepr. 10,1):

Pp T P8 * rg. (70)
4,4.5, Onpeaenserca BemiuuHa Cuas! Toxa B Touke K3 J K B amnepax:
I = Lot ) (71)
K rp

4,4.6, Onpenensiiorcst cuwna Toxa K3 ¥ HanpskeHHe B BETBAX CXeMbl 3aMelleHHS,

4,4,6.1., Canu TOKOB ,[4 u 1'5 B aMmnepax B napa/uleyIbHbIX BETBAX HHMA
RA n R/\ 5 ompepenstiorca no dbopmynam:

I = Iy 76 N

¥ 27, ’ (72)
I = MS___

5 2(’"5+ra.6) .

4.4.6.2. Hanpsaxeune U B BonbTax B yanoBo#t Touke cxeMl (unma LIPY),
G6nuxaitwelt k Touyke K3, ompenenserca mo gopmyne
= (73)
U - IK 7.5 .
4.4.6,3. Canel TOXOB 11, [2, 13 B aMnepax, IpHTeKamHe K YIOBO# TOuKe

(mma UPY), onpenensiorcs no gopmynam:

(74)
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4,4,6,4. [pousBonuTCa NpoBepKa NPaBUNLHOCTH pacueToB, [loiyHenikie pacyeT-
HEIM NyTeM 3HaueHus 9.4.C. £, EQ, E 3 B BONLTAK AONXHE! ObiT: paBBbl MCXGIHBIM

OAHHbLIM

= : (75

52 Iz 7"2* IK 7"6 ) )
Es=lyg rg* Iy 7g.

4,5, Pacuer cuiawn Toka K3 B saMKHYTOR CeTH C KCNO/N630UBCHHEM

NIpHHUNNIA HAaNNIOXeHHud

4.5.1, PacueTnas cxemMa K CxeMa 3aMEUBHHR 3aMKNHYTOHl CeTH O/IA pacye™a CHnNK

ToKka K3 B Toyke 1 npueenenst Ha yepr. 11 B 12,

4,5,2, OxpuBa/leHTHbIE 9,0.C. HCTOYMHXOB ¥ SKBUBAIOHTHM® COMPOTHBIOHUH HNIGw

MEHTOB pacyeTHO! CXeMb! ONpeae/soTCs B CCOTBOTCTRUMK ¢ na, 4.2.3, u 4.2.4.

4,5.3, Mpouzsonurcs pacueT cwin Toka K3 mia poiSpaHsHoit Touxu 1
(uepr, 12),

4,5,3.1, Tpeobpasyerca cxema sameulenus (yepr, 12) 3 cxeMy ¢ cyMMapHbiMu
conporusnenuamu (uepr, 13), ConpoTHPNeHHs BeTBell CXeML: 3aMoLEHHS (aepr. 13)

B OMax ONpeaensiorcs no fopmynam:
1 = Vay.gyr TRA t Ty

T2 % Ve 892 T Rae * Tkys
ry = 270, * R/\3 H

> (76)
o= B7ag t Ray .
4 = 2 )
. _2raz *tRrs
rs = > :

P6° 7816 "27ay* Yz * Ras
4,5,3.2. CxemMa C CyMMAapHbIMH CONPOTHBIIGHHAMH pasbeaunsercsd B Touke K3 1

¥ NpHBOAMTCH K BuAY, yaoSHoMy ans pacuerta (uepr. 14, a).

4,5,3,3, OnpenensgeTcs CHla TOKA B BOTBAX CX6Mbl OT HCTOuHnKa £ 1 M

-~ BC@ UCTOYHUKY B,1.C,, KPOME Ef, NPUHUMAIOTCS 3aMKEYTHLIMH HAKOPOTKO, B Pee
gynLTaTe Yero cxeMa IpHHMMaeT BHA, yKasaHHbl Ka uepT., 14, 6, B oGosuayenun cumnw
TOKa nepsad mAppa yKastiBaeT, K&KMM HCTOYHMKOM BBI3BAE TOK, BTOPAS = BOTBbL DPACw
yeTHOlt CXeMul, 0 KOTOpo# mpoTeKaeT TOK; Hanmpumep: [ 2° Culla TOKa& OT HCTOuKMKa
E 4 BO BTOpO# BeTBY;

- TNO/yueHHaa cxeMa NpeoCpasSOBLIBAGTCA B SKBUBANICHTHYIO0 CXeMY 3aMOWSHHS.
([Mocnenoratensibie npeobpasoBaHus npuBeneHE! Ha uepr. 14,8, r, n), lapamnensuc

COOQMHEeHHbIe CONPOTHBIICHHA 3aMEHMOTCH SKBUBANGHTHBIMH 7}1, 7:? 3 B oOMax:
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CXeMa GaMOIEHMS C CYMMAPHLIMH COMPOTHRIGHHSAMH

Yepr. 13




Nelusm.

Ne x3s.

Hns. Ne ay6aunara

Hus. Ne nogasunnna

OXBHBAJIGHTHEI®O CXOMBl 3aMelleHHs

0CT1 00195-76 crp. 42

£y
i
7:92 {
— ! _
_—
= 7]
Yepr., 14




Nelasn.

Mo n3s.

2788

#AuB. Ne pyosue 3°3

Kus. Ne nogrrsuwxa

0CT 100185-76 crp. 42

7, =__.7~_2_.7:§—_..
k]
a4 7"24-7‘;,
(77)
r, r
7 —F-&'Tf%L°
4 22

[locnenorarensHo coenwHeHHLIE CONMPOTURNCHUS CKIARLIBAIOTCAS
% = 73t a5 (78)
Yo = 7y * Tas,
rae 2° 7p =~ CONPOTHRIERUS BeTBefl CXeMHl SaMemeHWHs (uepr. 14), Om;

=~ ONpeAeNsercs CHIA TOKa B BOTBSX PacueTHOR cxemml:

- 51 .
I.ﬂ = rP )
r
22 .
Iﬂi'IH 72‘4-;32 ?
1‘ =1’ —.IL—’ 5 (79)
13 °11 T * 52
’6
5
=] ;
112 13 r* "5 !
T2

Lae=ls 5
18 13 r2+r57

L

rae 171,1,2 ,f, ’ [74 N [,5 = Cum TOKA BeTBeff pacuerTHolt cxemsl, A,

4,5,3.4, AHanoruuno onpenefisiercd CH/& TOKA B BOTBIX CXeMbl 8aMOIEHMA OT

Kaxaoro Hs ocranuHbix ucroumuxos (£, u Es).

4,5.3.5, Onpenensiorcs ne#icTBUTENbHEIe BeNnuYuHE cunul Toka K3 .I:, ) 12 ) I 3
I 4,15 34 g B aMuepax B BeTBAX CXoMsl SAMOMEHN, AN 6ro CYMMHPYIOTCH CHII
TOXa B Kaxao# BeTBH OT BCEX MCTOYHHKOB C Y46TOM HX 3HAKOB:

Iy 21y =Ig5
Ip=lp~Ips
Ig =123~ 143 (80)
I = Loy t 1oy i

Is = 145 * Ipsi

e -
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Ecnx ne#CTBATONLHO® SHAYUGHH® OWIH TOK& NOMYHUTCS OTPHUATO/NLMEIM, SHAYAT,
TOX Té4eT B HANpPABJIEHMH, IPOTHBONONONHOM NPABAPHTONLHO NPHHSTOMY HANDPABIIGHHIO,

4.5,3.6. Monnas cuna Toxa J K B ammepax onpejensercs B MecTe K3 xax cymma
cuns! Toxa K3 oT BCex HMCTOuHMKOB no dopmyine
I = II‘, "'Is *I’. (81)
4,5.3.7. lponssopures nposepxa NPaBRILHOCTH pacuera, [lonyqeHHHIe PECHETHLIM
TyTeM 2HAYGHHS 9.04.C. E.,, Ez B BONBbTAX HAOMNGHI OLITR PABHE! MCXOMHEIMS
Epslyry * Iy 7y (82)
Epelorptigrg *Iyry.
4,8, PacueT MERMMaANLHOro SHAYGHHA CEAM TOKa K3 B coTdX NOCTO=

SHHOTO TOKS&

4,6.1., MumiMancHOoe sHaweHMe CWI ToXa K3 B CeTSX NOCTOSHHOIO TOKA
Tysmin i) ® evmepex Bufopa aNNAapaTOB NPK SAINT® NMPOBOACE B AMANASOHe
can Toxos K3 Gomuwe lyg mip (oM. pasaen 2), a Texxe npH OueHKe HYBCTBETeNb~
HOCTY annapaToB sammTs! (CM, pasgen 6) onpenenseTCs: B CHCTOMe SIOXTPOCHAGNKeHUg
C reHepaTopaMy = N0 BHOWHHM XapaKTePHCTHKAM B YCTAHOBHBIUIOMCH DOXUME AjlS NeHe=
paTopoB mpH MHHEMANBHEIX 060pPOTAaxX, NPHBEJGHHHIM B CNPABOYHOM NPWIOXEHMM 15 x
HacToslleMy CTEHAAPTY; B CHCTeMe S/I6KTPOCHAGHKEHHS C BLIMPIMHTONLHLIME YCTAHOBKAw-
MH = NO BHOWHHM XapaXTePHCTHKAM TPaHOPOPMAaTOPHO=BEINPAMUTONLHLIX YCTAHOBOK B
NporpeTOM COCTOSHMA, NpUBeNEHHHIM B COPABOHHOM NpWIOXeHMH 13 x HacTosmeMmy
CTaHAAPTY, C YHOTOM BONbT=AMIIePHHX XAPAKTEPHCTHK AKXYMYNATOPHMX Garapeff, mple
BeIeHHKWX B CNPaBOYHOM NDUIOMEHHH 14 X Hactogmemy craknapry (ans Garapelt pas=
pexenunx Ha 2 5% HX HOMAHANLHOR @MXOCTH),

4.8,2, Npr conporusieHxn sammmaeMoro ¢uaepa Rwh -I-- MHHHMAJIEHO® SHAYe=
HHe cumul Toxa K3 onpenensercs no ¢opmyne H

v
Ia mtn['“ = 72_:: ? (83)

roe U, = HOMEHANLHOe MAnpSXeMNe sammmaemolt ueny, B;
Rgo = conpoT:snenHe NpOBOAA K annapaTe samuTs Bammmaemoro ¢uaepa, Owm,
Z], = cymMMa HOMHHA/ILELIX TOXOB Nap&/IENLHO PaGOTAIWKX HCTOUHMKOS (reHe=
PaTOPOR WIH BHINPAMUTONLHEIX YCTEHOBOK).

5. METOOVKA TIPOBEPKH AIMAPATOB 3AWINTHI
HA YCTOAYMBOCTb K TOKAM K3

5.1. [lng npoBepxs YCTOAWMBOCTH ANNApATOB SANMTH! K ToXaM K3 HeobSxoaumo
ONPOASNKTL NAOCTATOYHOCTL HX WIOKTPOAMHAMNYEOKOf YCTOAQHBOCTH, TepPMHueCKOH
VCTOHYHBOCTE M XOoMMYyTauMoHHOR (Bkmodalmeft ¥ oTxmouaomelf) CnocoGHOCTH,
Ona onpefendercd nyreM CpaBHEHHS MAKOEMAILHOf chmn Toxos K3 ma umuax,
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K XOTODPLIM NOACOSQMIAIOTCS ANNapaThl 3amMTH, C COOTBETCTBYIOMHMME IOy CTEMLIMK
aHAYeHUAMH CHIbI TOKOB, YKABAHHLIMM B CIPABOYHOM NPWIOXEHEE 12 x Hacrosmemy
CTaHRapTy.

lpenpapuTensias npoBepka YCTORYMBOCTH AINAPATOB 3aNMTH! K CHne Toka K3
MOXeT ObTb NMpoReaeHa IyTeM CpaBHeHMS MaKCEMaNbHO# cwm! Toka K3 Ha xnemmax

KCTOMHMKOB C AomycTuMoll cuno#t Toka K3 anga amnapaTop salmThH,

5.2. OnexTponMHAMHYOCKAS YCTOUMMBOCTH NPOBEPSOTCA Y AINapaToB SamKTSI,
HMeomuX COGCTBERHY0 KORTAXTHYIO CHCTEMY, NMPH SAMKHYTOM €€ COCTOSHHR, N1eKTpO~
AMHAMAYECKas YCTOAYMBOCTL ANNAPATOB SANETH SBALETCS AOCTATOUHOR QNS naHHOR

LenH, eCid BLINOMHAOTCH YCIOBHe:

ly =1, - ANg ceTell NEPeMeHHOT'o TOKa
7 §-don (84)

Imax € Imax.don - nna cereft nocromumoro roxa ’
rae L g - aHayeHue ynapuolt cunbl Toxa K3 HA mMHe, XK XKOTOpPOA NOACOSAKHSIOTCS

annapaTs! sammTHl, A,

L y.Jom = ROMYCTEMOe sHaueHHe ynapHOfl CWIN TOKAa VIS annapaTe SaNTH! CeTelt
NepeMEeHHOI'0 TOKAa; NPMPENGHO B CHPABOYHOM NPHMOMGHME 12 X HaCTO=
ameMy CTaHAApTY;

I max = MaxcuMan:HOe @HayeHHe MOCTOSHHOA cuakl Toxa K3 ue wwHe, X xoTopoit
TOACOSAMHAIOTCSH allapaTsl SauMTsl, Aj
I max.fon= HONYyCTHEMOe SHaYeHMe MAKCAMAMBHOA CHL TOKA /IS annapaTa GAIMKTSI
CeTell NMOCTOSHHOIO TOKA, MPUBEAEHO B CNPABOYHOM INpwioxewwn 12 x

HecTosmeMy CTaHaapTy,

5.2.1, [Ina ceTelf NMepeMEHHOro TOKA& PACH@THO® SHAYGHME yAapHOR Cuaml Toxa
Tpexpasroro K3 onpenenserca no dopmyne (24), a ang npuGauieRHMX pacHeToR =
no rpaduxy pexoMeHMyeMoro NpHIOXeHHs 2 K HACTORIOMY CTaHAapTy.

TMpH dcnbiTanuR Ha CTeHZe CHCTEM SIIEKTPOCKAGKSHUS GHAUEHH® [ y onpenensercs
npy ocmwuiorpapuposanur cuntkl Toxka K3 onHOBpeMeWHO B Tpex ¢asax.

5.2.2, [lna ceTeft NOCTOSHHOIN® TOKA pacyeTHoe asadenue J P onpeaenseTcs

no ¢opmyne (71) mna pasoMEHYTHIX cxem u No dopMmyne (81) ana SAMEHYTLIX CXeM.
[lpu ¥MomuiTeMER Ha CTEHA® CHCTeM SIEeKTPOCHAGKEeHHS SHAHCHHE Imax onpenensercs
HS ocuwinorpamMme! cuimb! ToxoB K3 Ha mmuax,
5.3, TepMuueckas YCTORYMBOCTL IMPOBEPHETCH Y ANMAPATOB SAIMTH C AHRCTAHIHE-
OHHEIMM OpraHaMH OTKNIONEHHS,
TepMuueckas yCTOHYMBOCTL annapaToB GAWATH SBIAETCS NOCTATOYHOH AJIS AAHe
HOlt uemm, €CNM BHINONIHAGTCH ycuonne'
Icp k8 T = (I t) gon » (83)
roe I%¢ ) Gon = nomycTEMas TepMuuecxas YCTORMMBOCTL ANNAPATOB SAIATHY TPHBE=
neHa B CHPABOMHOM NPMNIOMSHMM 12 K HacrTosmeMy CTaHnapry mig
CYIECTBYIOMMX ANNApaToB 38MHATH! C AHCTAHIHONHLIMH OpraHaM¥

OTKNIOYSHMA}
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€ -~ Bpems cpaSaTuiBamms annapaTa SamHTH, QM KOTOPOTO YKA3aHA €ro
TEpPMHUECKAd YCTOKYWBOCTL, C, IPHBENEHO B CNPABOYHOM [IPUJIOKS=
HHE 12 K HacrosiueMy CTaHAapTy,
b .k = PacueTHoe sHauenye cpenHexpaaparuyHoi cunel Toka K3 (sa amma=
PATOM 3alMTHI) 3a BpeMs ero cpabareibamua ¢ , A.

5.3.1. 3BaseHne cpenHeKBaApaTHYHOH CANLI ToKa K3 aa Bpemsi cpaGaThiBaHusg
anmapara SalmMTH C BpeMeHeM cpabarsiBaHusa Gonee 0,005 c onpenensiercsds N0 3aPHCH=
MOCTH nepHOAM4YecKkoft cocrapnfiomelt cumbl ToXa 3a Bpems K3. PacueT nepuoamueckoi
cocrasnswmeft CHAb ToKa mnpouspomurcs no ¢opmyne (32), IMpubnuxemioe suayeHue
cpeaHeKkBagpaTHyHolt Cuabel ToKa K3 B ceTdXx NMEepeMEKHOro TOKa ANf AaNnapaToB 3AlKTH!
c BpeMeHeM cpaGaterBarMg =0,005 ¢ onpeaensercs no A&8KHLIM rpadUKOB  HepT.
2-~5 pexoMeHQYeMOI'C NPWIOXKeHHS 4 K HACTOSIeMY CTaHAAPTY, IO KOTOPHIM CTpOsITCH

3aBHCHMOCTH nepuonmueckoft cocrapnawomelt cunsl Toka K3 BO BpeMeHH.

5.3.2. 3navenue cpenuekpanparTuaHoh cunsl Toka K3 3a ppems cpaboruiBanng anvapa-
Ta 3auMTHl C BpeMeHeM cpabGaTtuipanus MeHee 0,005 c onpepenseTcsa no SaBHCHMOCTH
nelicTRyOEr'0 3HAYOHMS NONHOM cuiawl Toxa, PacueT OefCTBYOMero 3HauyeHWs NONHOH

CHmEl TOKa mposomuTcd no ¢opmyne (31).

5.3.3. Ilo nomy4enHo#t xpupolt cunel Toxa K3 BO BpeMeHM onpefelsieTCH CpeaHes=

KBagpaTHyHOe SHAueHMe CWILI TOKa 3a BpeMs cpabaThiBanms annapara no Qopmyie

N

[ 2 2 2
I _» I, +I, *t...+1I,
cp.kB.1T.k3 " ’

roe /1 = KONM4eCTBO DABHLIX pastueHufi Ha KpUBOH NepPHOAMHECKOR COCTaBsiomen
cum! ToKka K3 Bo Bpemery;

I 4 .A.In- CpedEMe 3HaYeHHSA CH/b! TOK& HA yuacTkax pasbuenus, A.

5.3.4, Ilps HCIBITAHWK HA CTeHIe CHCTEM SlIeKTPOCHaGXeHus sHazeHHe | cp. k8

onpepenaeTrcs o 8KCISePHMOHTANLHO NOJYHYEeHHL!M SHaYeHHaAM HepHON!‘!BCKOﬁ ¥ AanepHoON~-

4eCKO} COCTABNAWINMX CHIEl TOKa K3 3a araMma cpabaThiBAHMA annapaTa SallUTel.

5.4, KoMMmyTannonHas cnocoGHOCTE &NNapaToB 3amUTH NPOBepseTrcs C YyYeTOM
BHOa annapara;

- Y aBTOMATOB 3aUNUTH - BK{YAIOWAs ¥ OTKNyaluas CrocOGHOCTHS

= y NpeaoXpanMTenell = TOIBKO OTKIioMamumas CIccOGHOCTE,

KomMMmyTrannoHHas cnocobHOCTh &8BTOMATOB 3alMTHl ONpenelifieTcs:

= NOMYyCTHMOR CWION TOKA BK/IOYeHMS)}

- JONMYCTHMONK cunoit TOKA B MOMEHT OTK/IOMeHuN .,

5.4.1. Bxmoyaomaa cnoco6HOCTb ABTOMATOB 3AUMTH NPOREPICTCH, TaK XKe Kax

B aNeKTpoaMEaMMyecKas ycTofiuMBocTb, mo dopmyse (84).
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Bxmwouawas crocoGHOCTL aBTOMATOB SBNMETCH NOCTATOUHON NNg AaHHOK lemnH,

©CNM BLINONIHASTCH yCloBHe:
A y =7 ydon — B8 cerell MepeMEHHOI'0 ToKa;

<
I nax < Imaxdon ~ w1 cereit nocrosHEOro ToKa,
5.4.2. OTknouaomas CrnocoGHOCTL alnnapaToB 3aMTH! 9BIGeTCS AOCTaTOYHOH
019 AAHHOK LemH, ec/iM BHINONHAETCH YCJIOBMe:

-
I K3 7 don
roe ] K§ — cuavemue cunn Toxa K3 (nepuonnueckas cocTaBnAOmas Ha NePeMEHHOM

(886)

TOKe) Ha WHHe, K KOTOPO# NOACOeNMHSIOTCS ANMAPATHI 3AWMTH, A
COOTBETCTBYeT MMHHMAJILHOMY BpeMeHu HX cpabaTtiBamrus;

I Jdon = ROMyCTHMOe 3HAYeHMe CHM! Toka K3 (nepuopuueckas cocTaBnsiomas Ha
NMEePEeMEHHOM TOKe) IPH MEHHMAJILHOM BpeMeHE cpaGaThiBAHHS annapaTon
daumThl, A, NpUBeAeHO B CNPABOYHOM INPHIOKEHMH 12 XK HacTosweMy
CTaHnapTy.

[na cerefi TpexdasHoro nepeMeHHOrO TOKA pacueTHOe SHayeHHe CWI Toka K3
z K 3 OnpelenseTCa no dopmyne (32), a ana npuOGAKMEHHBIX PACHETOB ~ MO Irpapukam
PEKOMEHAYeMOr'0 NpWIOKeHES 4 K HACTOSIeMYy CTOHAAPTY. 3Hauenuwe J K3 ompenens—
©TCH NpPH TpeXe, HNBYX=- ¥ onHodasHoM K3 mna annapaTop 3aulMTH, HpeAHASHAYEHHBIX
ang paGoTel B lensXx C HOMMH&NLHEIM Hanpsixenuem 115/200 B,

[ng cerelt NOCTOAHHOIO TOKa pacHeTHOe 3HAayeHMe Cwib! Toka K3 T X onpene=
ngerca no ¢opmyne (71) nns pasoMKHYTHIX cxeM u 1o ¢opmyne (81) nns saMKHYTEIX
CReM,

Ip uenbiTaHME CHCTEM BNeKTPOCHAGXKEHMS Ha CTeHAe aHayeHue J K3 B cermax
[IlepeMEeHHOTO TOKA IIPM COOTBETCTBYIOUWIEM DEXHMEe ¥ B CeTSX IOCTOSHHOI'O TOKA ONpe=

RefAeTCss Ha WHHAX, K KOTOpbLIM HOACOEAHHAWITCSH AannapaTs! 3allHTH!,

6. METOIWKA MPOBEPKH YYBCTBHUTEJILHOCTHU AIMAPATOB 3AILIMTH

6.1, HYyBCTBHTENBHOCTD IPOBEPAETCH AR annapaToB 3allUTsl GOPTOBRIX CeTel
NIeP@MEeHHOr0 M INIOCTOSHHOIC TOK& NPH MUHUMANLHOW cwie ToKa K3 B nensx, SamiMiieHe
HLIX DAHHBIMH annapatamu, HyBCTBHTENBLHOCTB aillapaTa fBJIIETCH noCTATOMHOHK, ecnu

BBINONKASTCH YyCloBUe:

I i
K3 min o g (87)
I v
- N=4
rae .[ K3 min - MUHUMANLHO BO3MOXHOE 3HAYyeHUe yCTaHopuBUIeCcd CWibl TOKa K3 B xoune

dunepa, sammiiaeMOro annapaToOM 3alluTHl, A} OnpeAelseTcs B CeTax
nepeMeHHOro Toka mo MeToauxe I, 3.8, B CeTAX NOCTOSHHONO TOKA =

no MeTomuke n, 4.6,
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K,, - gHayeHHe KoappuueHTE YYBCTBHTEILHOCTH alllapaTa 3alATHl, NpH
KOTOpOM 06eCIeUHBAETCS er'0 HajexHoe cpabaTsiBaHWe;
I o — HOMHMH&ILHES CHa TOKA annapara SammTe, A.
Ina ofecneueHus HameXHOro CpaGaTHIBAHMS ANNAPATOB 3ANMTH GOPTOBHIX ceTelt
anauenne K ¢ Bonxo 6HITHL He MeHee 2,5,
lprmeuanus: 1, Ipu BHNOMNERMM YCIIOBHS I < 0,4 Z'I (ZI, - cymma
HOMUWBANLHOR CHMBI TOKA ncrommxon) npoaepxa YYBCTBHTC!Ibe
HOCTH E pacueT ] X3 min He MPOBONATCH, eCili COMpOTHBIIO-

HHe SamMIIaeMoro nnepa B COTH NGPEMEHHOTO TOKA MeHee
0,45 0.e., & B CeTH NOCTOAHHOTO ToKa Rp € Erﬁ-

2. [lna npoBepKH YYBCTBHTE/LHOCTH annaparos aammu B apa—
puitHof CHECTeMe IpH NHTaHMH OT aBapuiiHEIX HCTOYHMKOB
I K3 mifr ©ONpenenseTCs NPH HCMBITAHHH CHCTEME! SNOKTPO=
cHaGXeHMd Ha CTeHAe.
6.2, Ecnu g xaxoro-nmmbo ammapata ycnosue (87) Ee BrmonHgeTcs, TO

Heo6XooMMO YRONHYUTHL CevYeHMe Wkl NpoBoaAa.

7. METOOHUKA MPOBEPKH CEJIEKTUBHOCTH CPABATHIBAHUSA
AIITMTAPATOB 3AHIMTDI

7.1. AnnapaTs! SaMMTH NMPOBEPSIOTCA HA CENEKTHBHOCTHL CpPaGATHIBAHHA NpH¥ CHIe
Toka K3 ¥ neperpysxax, XoTophle MOIYyT UMeTb MECTO B SaNMMIAOMBIX IENAX NpH
NMATAHMY COTH OT OCHOBHLIX ¥ BAPHMHIHEIX MCTOYHMKOB,

[lpensapurencHas mpoBepKxa CENeKTHBHOCTH cpabaThlBaHMd annapaToB 3allNATH!
NPOBOAMTCA B QHANAGOHe TOKOB OT NOIPAHHYHOIO A0 MaKCHMANLHOrO 3HAYeHHs, Xapax-—
TepUSYIOWEero OTKIIOYALYI0 CIOCOSHOCTL anmnapara,

[na oxoHuaTenpHO! NPOBEPKH CENeKTHBHOCTH CpabaTslBaHHd NPOH3BOMAMTCH SKCHe~
PEMEeHTa/IbHOe ONpenelleHHe MaKCHMANBHOI'O 3Ha4weHHs CHiLl Toxa K3 sa annapatom

SAMTHl NPY WCHBITEHUM CHCTOM pPACIpe/lelloHHs SNeKTPOSHEPruM Ha CTeHMe.

7.2. [lpu npoBepke CeNEeKTHBHOCTH CpabaThlBaHM] Yy annapaToB 3allUTH PacCMée=
TPUBAIOTCH KpalHKe OTK/IOHOHHS KX BpeMsw TOKOBHIX XAPAKTePUCTHK!: KpallHee HMHee =
ana annapata SallMTH, YCTAHOBJIGHHOrO 6NMXKe K HCTOYHMKY, ¥ KpaitHee BEpXHEE© e
DA annapara 3amlUTHI, YCTAHOBNIGHHOI'O Aaibllle OT MCTOYHMKA., Bpemsa-roxoBrie xepax-—
TOPHCTHKE aBTOMATA GAllUTH! ¥ NpeJoXpaHMTenefi NpUBefeHb! B CHPABOYHOM IPHIIOME~

HHK 7 K HacTofiieMy CTaHA&PTY.

7.8. [lna obecneueHns cenexTuBHO# paGoTH SAUMTH HeOGXOoAMMO, uyTOGHI NpH
c e Toke K3 miu neperpyakax B llelli, SallMUIGHHOR annapaToM SauliTsl, BpeMsd ero
cabaTsiBaHHs 110 BPEeMA=TOKOBLHIM XepaKkTepHUCTHKaM Opilo MeHblle BpeMeHH cpabaTuiBa=
HHS annapaToB 3alliTHl, YCTAHOE/GHHBIX G/IHXe K WCTOYHHKY, T.e, AONKHO BbLIINOIHATHCS
HepPaBeHCTBO:
tp, < t,, (88)
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rae ¢ 2 = Bpemsa cpafaTsiBaHNa annapata 3aliuTsl Len#, B XoTopolt npomsomno K3
HNA neperpysxa, €,
ty = Bpemsa cpabaTeiBaHus annaparTa 3amMThl, YCTAHOBIEHHOIO G/IMMe K HCTOY=

HEKY, C.

Mpumeuanne, Ecnn nepapenctso (88) He BHINOAHASTCH, TO HEOOXOAMMO YBem
MUYUTE HOMMHANEHYI CHIly TOKE aNnapara GAWMTH!, YCTAHOBIGH=
HOro 6/MXe K MCTOYHHKY.

7.3.1, [ng GopProBEIX OAHOTUNHLIX AaNNapaToB 3AWMUTE 6e3 MAarHUTHON OTCEeYXKu ce~

JIeKTUBHOCTh CP&G&THB&HI{H ofBecnieuuBaeTcs NpHU COOTHOUICHHH HOMUWHANBLHLIX CWI TOKOB Y

aBTOMATOB GAIlMTH PABHOM WM Gonblle 2, Yy npeAoxpasuTenel = paBHOM Hax Gonbwe 3,

7.3.2. Ycnoeust cenexTupHOA paGoTH! ABTOMATOB IAWMTH K IIpeAoXpanMTeneft B

SIIEKTPUUECKUX CETSIX NPUBEAEGHH! B POKOMGHAYGMOM NPWIOXEHHM 5 K HACTOSLeMYy CTaH=-

napty.
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NPUNIOXEHUE 1
PekoMmeHayeMoe

TAB/IMIIH U1 BHBOPA CYWECTBYICUIUX ANIMAPATOB WA 3ALIMTH [MPOBOIOOB

1, Tabnuust 1=25 paspaboTaHr NS CleOyIOWMX YC/NOBHA MOHTaXa annapaTos
damMTH! B NPOBONOB:

= annapaTtsl 3alMTH H IPOBOAA PACHNOJIOMEHE! B I'epMeTHYHO# XxabnHe;

= annapar 3alTHl pacnofioXeH B repMeTHuHOl KaGuHe, a NMPOBOA4 - B HETEPMETUYHOM
OTCeKe;

- annapaT SamMTH! H POBOA PACNONOMEHH B HErePMETHYHOM OTCEKe;

- amnapar 3aliMTel paclOJIOKeH B Her'epMeTHYHOM OTCeKe, & IPOBOA = B I'epMo=

THYHON kKabune,

2. Tabnuuel ana Bmi6opa anmapaToB Aid SauMTH! nposoaos Tunos BIIBJI u
BIBJIA paspaforansl o MAKCHMAILHO AOMYCTEMOHR TeMmepaTyps! mpoBoaa NpH NMpoAOi=

JHUTS/ILHO! TOKOBOM neperpyaxe, paBHOi 110° C.

3, Tabmime! ana pnifopa annapaToB Ong 38mMETH npoBofoB Tunos [IT/I-200 u
[1T/I=2 50 paspaboramsl M MaKCHMANBHO AONYCTHMBIX TeMIMEPATYP NPOBOAA NPH NpOw=
NOMMUTeNbHOR TOXOBOA meperpyaxe, paBHLIX COOTBETCTBEHHO 235 u 285°cC,

4, Tabnuuel gna Beifopa annapaToB I8 3anmTsl npoeoacs Thna BIIPJ1 paspaGo-
TaHbl AN MAKCHMAJILHO ZOMyCTHMOR TeMNepaTypsl NpopoAa, NPH NPOACIXHTENLHOR TOKO=-
BOi neperpyake, paBHO#t 140°c.

5, Tpu BriGope annapaToB ana saumTs! nposoaoB Tuna BI1O, BU®, BHC mo
OPeNENIGHMS HX NEperpySOuHbIX XapaKTEePHCTHK MOI'YT OLITH MCNONbL3OBAHBLI JAHHEI
no samute npoeonoe TunoB BIIBJI, INT/I=200 u [1T/1=250 B COOTBeTCTBEM C Tabiau=

uemMn 1-16,

6. Mpenennuo AONYCTUMBIE BEIUYWHL! HOMWHAIBLHON CWIE! TOKA ONHOMONMIOCHEIX
annapaToB ojs GaWMTH npoposos Tuna BIIBJ1 (BIBJIM) yxasanm B Tabn, 1,
[lpoBOna HaXOHNATCH B YCIIOBHSX paspexeHMs, COOTBETCTBYIOMKX BricoTam oT O
no 6 XM, npH TeMmepaType OKpyxaiome# cpeam oT MuHyc 60 no mmoc SOOC;
annapars 3aWWTH - B YCOBUAX DASPEXEHHd, COOTBETCTBYOWHX Buicoram or O
no 6 xM, Nnpu TeMuepaTrype OKpyxaiowe# cpeArr or Mueyc 60 no mmoc eo°c.

Ta6nuna 1l

Homuzane—- HoMuEanbHaqd cuna ToKka anmapaTa 3alMTH, A
HO@ CeYyeHHe

Bona NMpH 3amuTe BO BCEM AHANA3CHe npH samMTe OT CHMM ToKa K3
Tpo 2 ' TOKOBLIX Teperpysox Gonee 2,5 I,y o

MM
A30L(A3FT) |A3®M | A3 M | A3®1(A3PT) | A3dM | A3 M

0,20% 5 - - 2,0 5 - |- 7,5
0,35 5 - - | 50 5 - |- |10
0,50 10 - - 7,5 10 - | - [10,0
0,75 10 - - | 100 10 - [ - ]150

1,00 15 - - 15,0 15 - - 20,0
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Ipoanonxeunue raém 1
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HoMunams— HoMmunanesas cuna Toka annapara 3aumuTH, A
Hoe CeueHHe IpY 3all4Te BO BCeM AHanasoHe | NpH samuTe OT CHMI Toka K3
poBOAA, TOKOBLIX Neperpyaok Gonee 2,5 1 H.a
MM A301(A3PT)| A30M| A3 | mM  [A3¢1(A3PT) [A30M| A3 M
1,50 20 - - 15,0 25 25 - 25,0
2,50 30 30 - 20,0 40 40 - 30,0
4,00 40 40 - 30,0 50 50 - 50,0
6,00 50 50 - 40,0 - - 60 50,0
10,00 50 50 60 50,0 - - 80 75,0
16,00 - - 80 75,0 - - |100 {125,0
25,00 - - |100 [100,0 - - 1150 [150,0
35,00 - - [125 [125,0 - - 1200 -
50,00 - - J]150 |150,0 - - ]1250 -
70,00 - - |200 |150,0 - - - -
95,00 - - |250 - - - - -
Mpumeuanus: 1, CeueHue, 0603HAUCHHOE 3Be3OOUYKOH, yKasaHO 18 mpoBoaa

Tima BIIOO,
2. [ennnle Taba, 1 MOryr 6LITb BpeMEHHO HCIIO/ILEOBAHEI IIpH
Bribope samuTH! A/ npoBodoB Tuna BITNO, pacnonoXeHHbIX
B YC/IOBHAIX paspexeHus, COOTBETCTBYOWMX BeicoTaMmM oT O
no 6 xm,npun Temmeparype OKpyxatomeif cpenbl oT MuHyCc 60
oo nmoc 60°C,

7. lpenellbHO NONYCTHMEIE BEMUYMHL! HOMHHAILHON CWIBI TOKA TPEXNMOMIOCHEIX

annepaTos s camuTH nposomop Thuna BITBJ1 ( BIIBJ/IM) npueeaes B Tabn. 2.

IlpoBona HAXOAATCH B YCNOBMAX PAaSpeXeHusi, COOTBETCTBYylomMX BeicoTaM oT O

no 6 kM, npu TeMnepaTrype OXpyxaiwouleft cpeart oT MuHyc 60 no mimoc 50° C;

annaparsl 3QUMTH - B YCNOBUGX DASPSKOHWS, COOTBETCTBYIOUMX BhicoraM oT O Ao 6 kM,

npu Temneparype OKpyxawouel cpeas or MuHyc 60 no mmioc SODC.

Tabnnna 2

Homug Homunannues cna ToKa annaparta 3amuTsi, A
HOE CeuyeHMe | MPH SauMTe BO BCeM |IpH 3alHuTe OT CHb
npoBoaa, apanasoHe TOKOBHIX | TokoB K3 Gonee
Mm2 neperpysok 2,514
A33 A3 2 A33 A3[13
0,20" 4,0 - 5 -
0,35 5,0 - 5 -
0,50 7,5 - 10 -
1,00 10,0 - 15 -
1,50 15,0 - 25 -
2,50 20,0 - 30 -
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[lpoaonxerue raba, 2

HomupannpHas Cu/la TOXa annapara SaumTsi, A
HoMumans-
oo CeuoHue | "P¥ SAUUIT® BO BCEM |NpM SauuiTe OT CHIAI
nuanasoHe TOKOBBbIX roxa K3 Gonee
npoeoga,
. neperpysok 2,514
A33 A313 A33 A313
4,00 30,0 - 40 -
6,00 40,0 - 50 -
10,00 50,0 - 75 -
16,00 75,0 - 100 100
25,00 100,0 - 150 150
35,00 100,0 - 150 150
50,00 100,0 100 200 200
70,00 150,0 150 - -
95,00 200,0 200 - -

Mprmeuanua: 1, Ceuenne, o603HaYeHHO® 3Be3douKof, YKa3aHO Aflg NpoBoaa
Tuna BI110,
2. [lanupie Tabn, 2 Moryr OITh BPeMEHHO HCINO/BLIOBAHEI NPH
BrIGOpe saumTHl s npoeogop Tuna BIIO, pacnonoXeHHHIX
P YCNOBUSIX PABPOXEHMS, COOTBOTCTBYWMHMX BbicOTaM oT O
po 6 XM, npu mmnepa-sype oxpyxaiouell cpensl OT ToKa
Munyc 60 po mawoc 60 C.
8. [lpenensHo OONMYyCTUMEIE BEIUYVHE! HOMWHANLHOA CWML! TOKA ONHONMOMIOCHBIX
annapaToR Ang cammTs! npooaos Tuna BIIBJ1 (BIBJIM) npusepentt 8 rTabn, 3.
[lpoBoga HAXOAATCS B YCIOBUAX PASPEKSHHS, COOTBETCTBYOMMX BhicoTaM or O
no 20 KM, NpH TeMrepaType oKpyxawme# cpespl orT MuHyc 60 no mmioc 50° C;
annapaTs! SaliTHl =~ B YCIOBHAX DPaGPeXeHHS, COOTBETCTBYIOUMX BhICOoTaM ot O [0

20 kM, npy TeMnepaType OKpymxaiome# cpeant oT MEHyC 60 mo mmoc 60°C,

Ta6nuna 3
HoMuHANE~ Hommuanchas cuja Toka annapara sanmTsl, A
Hoe CeueHHe | NpH saumiTe BO BCEeM NHUAaNAa0He Np¥ sawuTe OT CWwml Toxa K3
npoBoaa, TOKOBRIX Neperpyaok Gonee 2,51,
e A3GL(ASPI)[A3OM| A3 | 1M |A3el(A3P)[a3em| A3 | mnM
0,20" 3,0 - | - 2,0 3,0 - - 7,5
0,35 5,0 - - 5,0 5,0 - - 10,0
0,50 7,5 - - 1,5 7,5 - - 10,0
0,75 10,0 - - 7,5 10,0 - - 15,0
1,00 10,0 - - 10,0 10,0 - - 15,0
1,50 15,0 - - 10,0 20,0 20 - 20,0
2,50 20,0 20 - 15,0 30,0 30 - 30,0
4,00 30,0 30 - 20,0 50,0 50 - 50,0
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Mponoaxenne Tabna, 3

HoMymanbHag cmia TOKa annapara 3alMTel, A

Homunane-
HOe Ce4eHNe | np¥ salliTe BO BCeM AHanasoHe npu 3amETe OT CHmB! TOoKa K3
npoBona, TOKOBBIX Heperpyaok Gomee 2,5 I, .q
MM A301(A3Pr)| A3oM| A3 M | A391(A3PT) |A3®4M| A3 nM
6,00 40,0 30 - 30,0 - - 60 50,0
10,00 50,0 50 - 40,0 - - 90 75,0
16,00 - - 70 50,0 - - 100 125,0
25,00 - - 90 75,0 - - 150 150,0
35,00 - - 100 {100,0 - - 200 -
50,00 - - 125 |125,0 - - 250 -
70,00 - - J]150 }150,0 - - - -
95,00 - - 1200 - - - - -

Mejusn.

2788

Hus. Ne ay6runata
Hus. Ne sopananana

MNpumeuarnna: 1, CeueHne, obocHaueHHOE 3BE3QAOUKOH, YKasaHO AN npoBoaAa

Tma BIAO.

2, [amunie Tabn, 3 MOryT GhITL BPeMEHHO HCHONBLIOBAHM NPH
peIGOpe sammETHl e nposodoe THnma BIIO, pacnonoXeHHLIX

B YCIIOBESX paspeXeHHs, COOTBETCTRYIOMHX BbicoTaM or O

no 20 xM, npu TemmepaType OKpyxawomel cpearl or muHyc 60

go nmwoc 60°C,

9. [lpenensHO noNMycTHUMbIE BeNUYWHE! HOMWHANLHOR CWILI TOKA TPEXIOJIOCHBIX

annapatop Al SauMTe! nposonop Tuna BIBJ1 (BIBJIM) npreenent: B Tabn, 4,

lpoBona HAXOA4TCR B YCIOBMAX paSpeXeH¥s, COOTBETCTBYIOUMX BhiCOTaM OT 0

no 20 xM, npr TeMmnepaType OKpyxawomel cpeapl or mMunyc 60 Ao mmoc 60° C, anne=

paThl 3alMTH = B YCJAOBESAX pP&SPEXeHHd, COOTBeTCTRYoWHMX BeicoTam ot O go 20 KM,

TIpY TeMIepaType OXpyxawule# cpeaml orT MuHyc 60 ao mmoc 60° C.

Ta6nuuna 4

HoMunannias cuna ToKa annaparTe SamuTul, A
HoMumians-

HO® COYeHHe NpK salluTe BO BCeM | npu SalluTe OT CHIbI
nposoaa, ApanasoHe TOKOBLIX roxa K3 Gonee
MM neperpysox 2.5.&,i

A33 | A3N3 A33 A3013
0,20% 3,0 - 4,0 _
0,35 5,0 - 5,0 -
0,50 5,0 - 7,6 -
0,75 7,5 - 10,0 -
1,00 10,0 - 15,0 -
1,50 10,0 - 20,0 -
2,50 15,0 - 30,0 -
4,00 25,0 - 40,0 -
6,00 | 30,0 - | 50,0 -
10,00 40,0 - 75,0 -
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MMpononxexnne Tabn, 4

HoMmunannHas Cuza TOKaA annapara S&WMTHI, A

‘Homunarne=-
HOE CeyeHWe |NpM 3ALIMTe BO BCEM |NpW 3ammuTe OT CHILI
IPOBOAA, Avanas’oHe TOKOBBIX roxa K3 6onee
MM2 neperpysox 2,514
A33 A3113 A33 A3N3
16,00 50,0 - 100,C 100
25,00 75,0 - 100,0 150
35,00 75,0 - 150,0 150
50,00 100,0 100 200,0 200
70,00 100,0 100 - -
95,00 150,0 150 - -

INMpuMmeuanuqa: 1. CeueHue, o603HAYEHHOS 8BE3AOUKON, YKasarno mia mposoda
Tuna BI10O.
2, [eunbie Tabn, 4 MOryT ObITh BPEMEHHO HCROJIL3OBAHBI IPH
BbIGOpe samuTH! Ae npopofob Tuna BIIO, pacnosoXeHHbIx
B YCIIOBMSIX paspeXxeHus, COOTBETCTBYIOIMX BhiCoTaM oT O
no 20 xM, mpH TeMnepaTtype oxpyxkaiome#t cpeam orT MuHyc 60
no nmoc 60°C,

10, IpenensHo AONYCTHMEI® BEIWYWHH HOMWHAIBHON CWIB!

TOKA OOHOTIIONIOCHBIX

annapaTop ans samuTe! npopogos Tuna [1TJI=200 npupenenw B Tabn. 5.

[lpoBOna HaxomaTCs B YCIOBMSX paspexenns, COOTBETCTBYIOIHX BhicoTaM oT O

no 15 kM, npu TeMneparype OKpyxawme# cpeasl or muHyc 60 go mmioc 1OOo (N

annapaTsl SalTsl = B YCIOBHSX DPaSpeXeHKS, COOTBeTCTBYOUHMX BbicoTaM oT O a0

15 kM, npu TeMneparype OKpyxawome# cpeasl oT MuHyc 60 o mmoc 80°c,

i 3 Ta6nuua 5
|2 HOMAHA— Homunannhes cune Toxa ammapara sSammTsi, A
HOe CeuHeHHe | NP 3aWUTe BO BCEM RHANAB0HE np¥ saumuTe OT CHMEI Toka K3
nposoga, TOKOBBIX IeperpyaoK Gonee 2,51, o
MM A301(A3PT)| A30M| A3 | 1M | Asei(asPr)|asem] a3| mm
0,20% 5 - - 5,0 5 - - 7,5
0,35 10 - - 7,5 10 - - | 10,0
0,50 10 - - | 10,0] 10 - - | 150
é 0,75 15 - - | 10,0] 15 - - | 15,0
1,00 20 20 - | 150 20 20 - | 20,0
1,50 25 25 - | 20,0] 25 25 - | 30,0
2,50 30 30 - | 250 40 40 - | 30,0
4,00 40 40 - | 40,0 50 50 - [ 50,0
- 6,00 50 50 - | 50,0 50 - | 70 | 75,0
o| S
S 10,00 - - | 80 | 50,0 - - | 90 | 75,0
HE 16,00 - - |100 [ 75,0 - - [125 [125,0
1 s 25,00 - - [150 |125,0 - - ]150 [150,0

{
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Npopon xeune trabua. 5

HomuuanpHag cuna ToXa annapara 3amMTsl, A
Homunanmb=
HOe CeveHHe | mpH 3amMTe BO BCEeM OHANAasoHe npr samMTe OT CHAN ToKa K3

npoeopa, TOKOBBIX MEPerpysox Gonee 2,51, »
MM A3¢1(A3PT) |A3®M| A3 IM  |A3d1(A3PI'JA3PM| A3 nm
35,00 - - 200 | 150,0 - - 200 -
50,00 - - 250 - - - 250 -
70.00 - - - - L] - - -

Nelosn.

Ne n3s.

:Ilu. Ne aybannara
Hus. Ne nopnunnana

IIpumeuanua: 1, CeueHre, o60GHAYEHHO® GBOBAOYKON, yKasaHO jia mpoeoaa

tuna BU®,

2, [annrie Tabn, 5 Morytr G:HITh BPEMEHHO HCNO/L30BAHB! NMpH
BriSope sammMTsl AN npopoaoB Tuna BU®, pacnonomerHeIx
B YCIOBMAX paspeXeHMs, COOTBOTCTBYOMHMX Beicoram or O
no 15 xM, npu TeMnepaType oXpyxawmel cpearl or MuHyc 60
ao nmoc 100°C,

11. MNpegensHo AONYCTHMEIE BEIWYWHE! HOMWHAILHON CWIL! TOK& TPEeXNOMIOCHEIX

annapaToB Ana samuTs! nposogoe Tuna I1TJI=-200 npusepens B Tabn. 6,

IpoBoaa HAXORATCA B YC/IOBHAX pASPEXEHUS, COOTBeTCTBYIOLMX BbicoTam or O

no 15 xM, npu TemnepaType oKXpyxawuue# cpeap! or Muxyc 60 mo maioc 100°¢;

annapaTsl SalMTH = B YCAOBHAX DAGPEXeHHs, COOTBETCTBYIOUMX BeicOTaM or O [0

15 xmM, npu TeMnepaType OKpyxaiome#t cpeam oT MuHyC 60 mo mmioc 60°cC,

Tabauua 6
’ HommuannHag cajla TOKa amnapara SalmTh, A
OMEBHAJI B
00 0oseme | L ovpeoue toxomax | | Toxa K3 Sonse
MME” neperpysox 2,5 IH,_Q
A33 A303 A33 A313

0,20" 5,0 - 5,0 5

0,35 5,0 - 5,0 -

0,50 7,5 - 7,5 -

0,75 10,0 - 10,0 -

1,00 10,0 - 10,0 -

1,50 15,0 - 20,0 -

2,50 25,0 - 30,0 -

4,00 30,0 - 40,0 -

6,00 40,0 - 50,0 -
10,00 50,0 - 75,0 -
16,00 75,0 - }100,0 -
25,00 100,0 - |100,0 -
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[lpononxexnue rabu, 6

HomuHanbHag CHIa TOKA annapata salliTel, A
Homunane~ |0y samure Bo BCoM |mpH sammure oT cumt
HOe CeweHMe| nuanasome TOKOBHIX Toxka K3 Gonee
np:;o;a. neperpyaoK 2,51,
A33 A313 A33 A313
35,00 100,0 100 150,0 150
50,00 150,0 150 200,0 200
70,00 200,0 200 - -

[Tpumeuanusa: 1, Ceuenne, o6osHaueHHOe 3Be3OOYKOH, ykasaHO [Jjig NpoBoOda

Tuna BUP,

2. Nannpsle Tabn. 6 MOryr GeITH MCHONL30BAHBI BPE@MEHHO IIpH
BriGope sawuTkl NpoBoLoB THna BH®, pacnoloXeHHbIX B YCIIOw
BMSIX Pa3pPEeXeHHd, COOTBeTCTBYIOUMX BhicoTaM oT O mo 15 xM,
IpH TeMnepaType OKpyxawouwell cpempl ot MuEyc 60 no
mmoc 60°C,

12. IpenensHo momycTuMEle BEIUYUHL! HOMWHAIBHOM CWILI TOKA ORHONOMIOCHLIX

annapaTos 4na sawnTs! npopopor Tuna [1T/I=-200 mnpusBegenst B Tabm, 7.

IpoBoga HaxomATCH B YCIOBMAX pPA3pPeXeHUd, COOTBETCTBYIOLMX BhicoTaM oT O

no 30 xM, NpH TeMNepaType OKpyxaliollel Cpearl oT MuHHyC 60 nmo mmioc 100° C; amma~-

paTsl SauMTHl = B YC/IOBHAX pasdpeXeHHus, COOTBeTCTBylouux BeicoraM oT O go 20 xMm,

P TeMnepaTtype oOxpyxawwmel cpeapl or MuHyc 60 po mmoc 60°cC.

Tabnuua 7

Nelusn.

Hus. Ne gybranata

Hus. Ne mopgannnnxa

HoMuHamnE~— HoMunanepHag cune Toka anmapaTa 3ammuTsl, A
HOe CceveHue NpH SaluTe BO BCEM [AManasoHe IpY samETe OT CWm! Toka K3
nponoga. TOKOBHIX Neperpysox Gonee 2,51, a
MM A301(A3PT)| A3®M| A3 | TIM |A301(A3PT)| A3dM| A3 M
0,20* 5,0 - - 50 5,0 - - 7,5
0,35 7,5 - - 7,3 7,5 - - 10,0
0,50 10,0 - - 10,0 10,0 - - 15,0
0,75 15,0 - -{ 10,0 15,0 - - 15,0
1,00 15,0 - -l 15,0 15,0 - - 20,0
1,50 20,0 20 - 15,0 20,0 20 - 25,0
2,50 30,0 30 - 25,0 40,0 40 - 30,0
4,00 40,0 40 - 30,0 50,0 50 - 50,0
6,00 50,0 50 -| 40,0 50,0 - 60 50,0
10,00 - - 80 50,0 - - 20 75,0
16,00 - - 100} 75,0 - - 1125 125,0
25,00 - - 125 125,0 - - 1150 150,0
35,00 - - 1150! 150,0 - - 1200 -
50,00 - - 200 - - - |250 -
70,00 - - 1250 - - - - -

Mpumeuanus: 1, CeyeHue, oGosHaueHHOE 3BE3A0UYKOH, YRA3&HO AMg NpPOBOAA

Tuna BUP.




Ne u3s.

Nelasm.

Hus. Ne mogannunxa

Hus. Ne ayGawunara
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2, [launsie Tabn., 7 mMoryr GbiTh BpeMeHHO HCHOJL3OBAHBI NPH
BriGope samuTel Mg nposoaos THna BUP, pacnonoxeRHLIX
B YCNOBHSX paspeMeHds, COOTBETCTBYIOWMX Bhicotam or O
no 30 KM, npH TemmepaType OKpyxawwmefi cpeapl or MuHyc 60
no nmoc 100°C,

13. IlpenensHO nONyCTUMBIE BEMIUYWHL! HOMWHAIBLHOH CWIH TOKA TPEXTOMIOCHLIX
annaparos nig 3amuThl npoeogos Tuna IT/I-20C npueeperst B Taba. 8.

Iporoaa HaxomdTCH B YC/IOBMSX pas3peXeHMs, COOTBETCTBYOWEX BhicoTeM oT O
ao 30 xM, npu TeMmuepaType OKpyxaiome#t cpens! oT MumHyc 60 no nmwoc 100° C;
annapaTel 3all¥TH — B YC/IOBUAX DaSpeXeHMs, COOTBETCTBYWOHHMX BricoTaM oT O mo

20 kM, npu TeMmepaType OKpyxawileff Cpeam OoT MAHyC 60 mo mmioc 60°C.

Ta6nuna 8

HoMuBannHag cuiia Toxa anmapara 3aumTel, A
Homunane--

Hoe Ceuenme | UP¥ JalTe BO BCeM |NpH 3aWMTe OT CHII
nposoaa, nManasoHe TOKOBHIX roka K3 6onee
2 neperpysok 2,514

A33 A303 A33 A303
0,20" 4,0 - 4,0 -
0,35 5,0 - 5,0 -
0,50 7,5 - 7,5 -
0,75 10,0 - 10,0 -
1,00 10,0 - 10,0 -
1,50 15,0 - 20,0 -
2,50 20,0 - 30,0 -
4,00 30,0 - 40,0 -
6,00 40,0 - 50,0 -
10,00 50,0 - 75,0 -
16,00 75,0 - 100,0 -
25,00 100,0 - 100,0 -

35,00 100,0 100 150,0 150

50,00 150,0 150 200,0 200
70,00 150,0 200 - -

NMpumeuanus: 1, Ceuenme, o6osHAYEHHOE 3BESAOYKOR, yKasaHO s npoBOAA
Tuna BUO,
2. [aunsie Tabn, 8 Moryr 6uITH BPEMEHHO KHCIONLAORAHB! NPH
BrIGope samMTH Ans npoponos Tuna BU®, pacnonomexumix
B YC/IOBXSX pa3pexeHus, COOTBETCTBYIOWMX BricoTaM or O
oo 30 xM, npu TeMmepaType OKpyxaiowell cpeapl OT
muryc 60 mo mmioc 100°C,

14, MpenenbHO OONYCTHMBIE BEMUYHHEL! HOMWHANBLHOR CHIBI TOKA OOHONOMIOCHBIX

annapaTos ang samuTsl npoeogor THna [1T/I-200 npupenews! B 1a6n. 9,
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lposona HaxondaTca B YCIOBHEX pPa3peXeHHs, COOTBETCTBYWOUMX BpicoTaM oT O
no 15 kM, nNpH TemmepaType OKpyxkaiamed cpeawl oT MEHyc 60 nmo mmioc 150°C;
annapaTrs SAaUMTH = B YCIOBMAX paspeXeHHs, COOTBETCTBYIOWEX BhicoTaMm or O mo
15 xM, npu TeMnepaType OKpyxXatoule#f cpeaml OT MuHyc 60 a0 mmoc 60°cC.

Tabauna 9

Homuuanb- HomuHanunas cuna Toka annepara sammTel, A
Ho® CeueHHe npY 38T BO BCeM [HaNasoHe npy GamHTe OT CHIM Toxa K3
np:;::)ga ' TOKOBBIX Neperpysok Gonee 2,51y »
A3®1(A3PT)| A3®M| A3 M {A301(A3PT)|A3OM| A3 nM
0,20" 5,0 -1 - 2,0 5,0 - |- 7,5
0,38 7,8 - - 50 7,5 - - 10,0
0,50 10,0 - - 7,5 10,0 - - 15,0
0,75 10,0 - - 10,0 10,0 - - 15,0
1,00 15,0 - - 10,0 15,0 - - 20,0
1,50 20,0 20 - 15,0 20,0 20 - 25,0
2,50 25,0 25 - 20,0 30,0 30 | - 30,0
4,00 30,0 30 - 30,0 40,0 40 | = 50,0
6,00 50,0 50 - 40,0 50,0 50 60 50,0
10,00 50,0 50 70 50,0 - - 80 75,0
16,00 - - (100 75,0 - - (100 }]125,0
25,00 - - 1125 [100,0 - -~ |150 {150,0
35,00 - - |150 {125,0 - -~ 200 -
50,00 - - |200 |150,0 - - 1250 -
Jd . 70,00 - - ]250 - - - - -
g8
LK

Hus. Ne pySaunata

Hus. Ne sopannnaxa

Npumeuanunsa: 1, Cevenne, 060sHaYEHHO® ABESAOHKOfl, YXKABAHO MJJIE NPOBOAA
tuna BU¢,
2. [anmnie Ta6n, © MoOryT GpiTh BPEMEHHO HCMNO/NL3OBAHH! NPH
Bri6ope sammTl A8 nposoncd Tuna BU®, pacnonoxeHHbX B
ycnoemEX paspexeHHd, COOTBeTCTBylomMX BhnicoTaM oT O no
15 xmM, npu TeMnepaType oKpyxaiomeld Cpenr oT MHHYC 60
no nmoc 150°C,

15, lpenensHO AOMYCTHMLIE BENHUYHHE! HOMWHANLHON CHIBI TOKA TPEXNOMIOCHHEIX
annapatTos ane samuTs! npoeosos tuna [1T/l=-200 npueenerw B Tabn, 10,

poBona HaxonsTCs B YCNOBHAX pAGPeXEHHA, COOTBETCTBYIOMMX BriCOTaM oT O
no 15 xmM, npr TeMnepaType oXpyxawmef#t cpessl oT MuHyCc 60 no nmioc 150° C;
annapaTs! 9alliTH — B YC/IOBHEX paspeXeHHs, COOTBeTCTBYoumx BricoTam or O no
15 M, npu Temmeparype oxpyxawomefl cpemm OT MuHYC 60 no mmoc e0°cC,




Ne n3s.

Neluzn.

Hus. Ne gy6aunara
Hus. Ne mopnunnnna
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Ta6nrna 10

HoMimans~ HoMunanbuas CHIa TOKA annaparta 3amuTel, A
HOe CeueHu® | mpH samETe BO BCeM | NMpH GAITMTe OT CHIL!
npoaogn, nuanasoHe TOKOBBIX ‘roxa K3 Gonee
MM neperpyeox 2,5l a
A33 | A303 A33 | Aan3
0,20" 4,0 - 4,0 -
0,35 5,0 - 5,0 -
0,50 7,8 - 7,5 -
0,75 10,0 - 10,0 -
1,00 10,0 - 10,0 -
1,50 15,0 - 20,0 -
2,50 20,0 - 30,0 -
4,00 30,0 - 40,0 -
6,00 40,0 - 50,0 -
10,00 50,0 - 75,0 -
16,00 75,0 - 100,0 100
25,00 100,0 - 100,0 150
35,00 100,0 100 150,0 150
50,00 100,0 100 200,0 200
70,00 150,0 150 - -

[Iprmeuannsa: 1, Ceuenne, o6o3HayeHHOe SBE3AOHKON, YKAGAHO Wi NpOBOAA
Tuna BUO,
2. [annbie Tabn, 10 MOryr GuiTe BPOMOHHO HCHO/LEOBAHBI NpH
Brifope samuTH! Me npoeoace THna BU®, pacnomoxeninix B
YCnoBpHSX paspexeHHs, COOTBETCTBYWMHMX BhicoraM or O
oo 15 xmM, npx TeMnepaType oxpyxaimel cpeasl oT MMHYC 60
ao nmoc 150°C,

16, TlpenenbHo AONYCTHMLIE BEIHYWHE! HOMWHANBHON CW/ILI TOKA OAHOMOMIOCHEIX
annapaTor Ans samuTe! nposoaos Tuna [NT/I-200 npeeesens 2 Tabn. 11,

[Ipoeopa HaXOAATCR B YCIOBMAX DaAGPEXOHHR, COOTBOTCTRYIOMMX BhicoTaMmM oT O
ao 30 xM, npy TemmepaTtype oxpyxawmell cpems! oT MumHyc 60 go mitioc 1.‘50° C;
annapaTsl 3QUMTH -~ B YCMAOBHAX pPAGPeXeHMs, COOTBETCTBYIOWHX BricotaM or O mo
20 KM, npu TeMnepaTypeé OKpyxawomelt cpeaxl 0T MuMyc 60 ao mmoc 60°C.
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Hus. Ne aybaunata

Hus. Ne mogamnuana

MrHyc 60 mo mmoc 150°C,

e
TaGauna 11
HoMUHaL— HomuHanbHas cHla ToKa annepaTa SalRETHl, A
HOe CeueHWe | NMpE 3aumTe BO BCeM amanasoHe npy 3amuTe OT CWI ToKa K3
npoeona, TOKOBBHIX NeperpyaoK Gonee 2,51, 4

MM A301(A3PT)|A30M| A3 | nM [A3e1(aspr)| Asem| A3 M
0,20* 3,0 - -] 20 3,0 - - 7,5
0,35 7,5 - - 5,0 7.5 - - 10,0
0,50 7,5 - - 7.5 7,5 - - 15,0
0,75 10,0 - - ] 10,0 10,0 - - 15,0
1,00 15,0 - - | 10,0 15,0 - ) 20,0
1,50 20,0 20 - | 15,0 20,0 20 - 25,0
2,50 25,0 25 - | 20,0 30,0 30 - 30,0
4,00 30,0 30 - | 25,0 40,0 40 - 50,0
6,00 40,0 40 - | 30,0 50,0 50 60 50,0
10,00 50,0 50 60 | 50,0 - - 80 75,0
16,00 - - 90 | 50,0 - - 1100 125,0
25,00 - - 100 {100,0 - - 150 150,0

35,00 - - 1150 |125,0 - - |eoo -

50,00 - - 200 (150,0 - - 250 -

70,00 - - 250 - - - - -

Ipumeyanua: 1, Ceuenue, 0603HAYEHHO® 3BE30AOUKON, YKASaHO ANS NMPOBOAA

Tima BU®,

2. [auusie Tabn, 11 Moryr GbITh BpeMEHHO HCNONL30BAHBI NpH
sl priope saumTsl one nposonob Tuna BUd, pacnonexeHHIx
R = B YCOBHAX pAGPeXSeHHst, COOTBETCTBYMMX BoicoTaM oT O
| & no 30 xM, npx TeMmnepaType OKpyxalowe# cpem OT

17. MNpeaentHO AONYCTHUMBLIE BEIWYWHL HOMWHANLHON CWILI TOKA TPEXNONIOCHLIX

annapaTos ans 3aumTH npopogor Tuna [1T/I=200 npuBeneHsl B Tabn, 12,

[lpoBona HAXOAATCA B YCNOBMSX PAGPEXEHHS, COOTBeTCTBYIOWMX BbicotTaM oT O

no 30 xM, npr Temneparype oXpyxawme#l cpeast or Muxyc 60 go mmoc 150°C;

annapaTsl SamHTH! ~ B YCIOBHAX PaspeXeHus, COOTBETCTBYIMHEX BhicoTaM or O no

20 xM, npr TemmepaType oKpyxaiuefi cpem oT MEEYC 60 mo mmoc 60°C.




—

Nelusn.

Hus. Ne ayaanara
Hus. Ne sogannnnna
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Ta6bnrua 12
HoMmunansHaq cuia Toxa annapara 3amuTsi, A
e el L
npo::nza, neperpyaox 2,51.a
A33 A3[13 A33 A313
0,20"* 2,0 - 2,0 -
0,35 5,0 - 5,0 -
0,50 7,5 - 7,5 -
0,75 7,5 - 7,5 -
1,00 10,0 - 10,0 -
1,50 15,0 - 20,0 -
2,50 20,0 - 30,0 -
4,00 30,0 - 40,0 -
8,00 40,0 - 50,0 -
10,00 50,0 - 75,0 -
16,00 75,0 - 100,0 100
25,00 100,0 - 100,0 150
35,00 100,0 100 150,0 150
50,00 100,0 100 200,0 200
70,00 150,0 150 - -

Mpumeuanua: 1, Ceuenne, 0603HAYGHHOE 3BE3OYKON, YKA38HO QI NPOBOAA
tma BUP,
2, [launpie Ta6n., 12 MOryT GLITH BPOMEHHO MCMONLAOBAHM NPH
Beifope 3ammTSl W8 nposonoce Tuna BU®, pacmonomenusix
B YCIIOBHSX pASGpPeXeHHS, COOTBETCTBYIGUMX BhicoTaM oT O
no 30 xM, npr TeMnepaType OKpyxawuell cpeasl oT MEHYC 60
no mmoc 150°C.

18, MpeaensHo nONycTUMLIE BENIMNWHB HOMWHANBHOM CWILI TOKA ORHONOMIOCHBLIX

annapaToB NS 3aumTH! mpopoaoe THna [1T/I=2 30 npuseneust B 1abn, 13,

[lpoBoaa HAXOQSTCH B YC/IOBHSX PASPEXSHHS, COOTBOTCTBYWMX Bhicoram OT O

ao 15 xM, npu TeMneparype oKpyxawowe# cpems oT MuHyc 60 mo mtoc 200°¢;

annapaTs! 3alNTH = B YCHNOBHAX PASPEXGHHS, COOTBOTCTBYWWHX BhicoTam oF O 40

20 xm, npu TeMnepaType oxpyxaiouwe#t cpem! oT MuHyc 60 mo mmioc 60°c,
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Nelaam,

Me wse.

Hus. Ne ay6anxara
Hus. Ne sopnnnunna

Ta6nuua 13
HoMyRaIIm= HoMmsaneHaa cha TOKa amapaTe GaumiTsl, A
Hoe CeueHHe | NpH SaUKMTe BO BCeM AHANA3CHE npu sanTe OT CWI TOoKa K3
nposoaa, TOKOBBLIX Meperpyaok Gonee 2,5 Iy.a
MM A301(A3PT)[A30M A3 | NM [A301(A3PT)[A30M| A3 | M
0,20* 5,0 - - 2,0 5,0 - - 7.5
0,35 7,5 - - 5,0 7,5 - - 10,0
0,50 10,0 - - 7,5 10,0 - - 15,0
0,75 10,0 - - 10,0 10,0 - - 15,0
1,00 15,0 - - 10,0 15,0 - - 20,0
1,50 20,0 20 - 15,0 20,0 20 - 25,0
2,50 30,0 30 - 20,0 30,0 30 - 30,0
4,00 40,0 40 - 30,0 50,0 50 - 50,0
6,00 50,0 50 - 40,0 - - 60 50,0
10,00 - - 70 50,0 - - 80 75,0
16,00 - - 100 75,0 - - 100 }125,0
25,00 - - 1125 100,0 - - 150 | 150,0
35,00 - - {180 125,0 - - 200 -
50,00 - - 1200 150,0 - - 250 -
70,00 - - |250 - - - - -
INNpaMmeyanusa: 1. Cedenre, 060SHAUEGHHOS GBe3NOYKON, YKA3AHO WIS mMpPOBONA
muna BOC,
2, [eunnie Ta6n., 13 Moryr GHTbL BPeMEHHO HCMONILBOBAHM NPH

prifope samuTH nns npoeopnos THna B®C, pacnonoxeHHEx

B YCIOBMSX padpexeHns, COOTBETCTBYIOMHX BmicoTaM oT O

ao 15 xM, np TeMileparype OKpyxawiie#t cpensl or MHHYC 60
no mmoc 200°C.

19, MpepenbHo NONYCTHMBE BONHYWELN HOMWHANLHON CHAL TOKA TPeXNOMIOCHEIX

anmaparop ana aamuTel npopoaop Tuna [1T/l-2 50 npuseners! B rabn, 11,

IMposona HAXORATCE B YC/IOBHAX PA3peXeHHs, COOTBeTCTBYWOINHX Buicotam or O
no 15 xMm, npu TeMmnepaType OKpyxaiomeR cpeapl or MEHyc 60 mo mmoc 200°C;
annapaTs! SallHTH ~ B YCHOBHSX DadpeXeHHs, COOTReTCTBYWMIEX BhiCoTaM or O
no 20 xm, upn TemmepaType oKpyxeomeff cpems or MmEyc 80 go nmoc 80°C.




Nejusn.

| Y

Hing. Ne gybaunara
Hua. Ne sopannanna
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Tabnuua 14
HoMuHATE~ [Homsmamsnas cuna Toxa anmapaTa SamATH, A
HOe CeweHHe | IpH SaumMTe BO BCEM |npm sammTe OT CHIBI

npoBOAA, AMANABOHe TOKOBBIX Toka K3 Gonee
M2 neperpyaok 2,51, a

A33 A3013 A33 A3[13
0,20" 4,0 - 4,0 -
0,35 5,0 - 5,0 -
0,50 7,5 - 7,5 -
0,75 10,0 - 10,0 -
1,00 10,0 - 10,0 -
1,50 15,0 - 20,0 -
2,50 20,0 - 30,0 -
4,00 30,0 - 40,0 -
6,00 40,0 - 50,0 -
10,00 50,0 - 75,0 -

16,00 75,0 - 100,0 100

25,00 100,0 - 100,0 150

35,00 100,0 100 150,0 150

50,00 150,0 150 200,0 200
70,00 150,0 150 - -

MpaMeuarna: 1, Cedenne, o6osHaueHHOe EBEBAOUKON, yKasaHO st NIpoBoAa
Tuna BOC,

2. [eunpie Tabn, 14 Moryr OGHITE BPEMEHHO MCIOMLEOBAHB! NpH
Brifope a3aumTH! A8 npoponos Tuna BOC, pacnonoxeHHEX
B YCNOBHAX pAGPEeXKeHHd, COOTBETCTBYIOMMX BrlcoTaMm ot O
mo 15 xM, npu TeMmnepaType OKpyxalome# cpeam oT MmHyc 60
no aomoc 200°C,
20, TpenesbRO AONYCTEMEIE PEIHYAHL HOMWHAIBLHON CHMNE! TOKA OOHONOMIOCHLIX
arnmaparos me 3amETH aposogo THna [1T/-250 npusenenst B Tabn, 15,
ITposona HAXOASTCY B YCNOBHAX pPASPeXEHHH, COOTBETCTBYIOMMX BhicoTam oT O
ao 30 xMm, npu TeMmeparype okpyxaiomeft cpemm oT Mmxmyc 60 no nmoc 200°G;
aNNapaTHh SAINMTH — B YCIOBHAX DPaASPeXeHHs, COOTBETCTBYIOMHMX BsricoTaMm oT O

7o 20 kM, npm Temneparype OKpyxamumell cpemsl oT Mimyc 60 no muoc 60°C.
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Tabnuna 15
HoMuHa= HoMmuuabHaa cuna Toka anmapara SammMTH, A
HO® CeueHHMe | npm saumTe BO BCeM AMANA3OH® | NpH 3ammTe OT CWkl Toka K3
npoaoga, TOKOBHIX NEeperpyaoK Gonee 2,51
MM A301(A3PD)|A3eM| A3 | M [A3ei(aspr)|asem| As| mm
0,20" 3,0 -] - 2,0 3,0 - - 7,5
0,35 7,5 -] - 5,0 7,5 - - 10,0
0,50 7,5 - - 7,5 7,5 - - 15,0
0,75 10,0 -] - | 10,0 100 - - 15,0
1,00 15,0 -| - | 10,0] 150 - - 20,0
1,50 20,0 20| - | 150 20,0 20 [ - 25,0
2,50 25,0 25| - | 20,0 30,0 30 | - 30,0
4,00 30,0 so[ - | 250]| 40,0 40 | = 50,0
6,00 40,0 40| - | s0,0| 50,0 50 | 60 50,0
10,00 50,0 50| 60 | 50,0 - - | 80 75,0
16,00 - -| 80 | s0,0 - - loo | 1250
25,00 - - 1oo |100,0 - - |150 | 150,0
35,00 - - 150 |125,0 - - |200 -
50,00 - - |200 [150,0 - - |250 -
70,00 - - 250 - - - - -

Neuam.

Ne n3s.

Ais. Ne ayéannara

Yus. Ne noaawnnena

MMpuMeuanns: 1, Cedenne, o6osHaueHHoe 3BE3AOYKOH, yKasaHO jig NpPOBOAA

Tuna B®C,

2, Jaunpie Tabn, 15 Moryr 6bITh BPOMEHHO HCIOMA30BAHBI IPH
Bei6Ope BaluTE! MM npoBoaos Tuna BOC, pacnoNoXeHHBIX
B YCNOBHSIX paGpeXeHus, COOTBETCTBYIomMX BricoTam oT O
mno 30 kM, Ipx TeMmnepaType OKpyxaiomefi cpeasl OT MuHyc 60
po nmoc 200°C u mna mposonmos Tunma BHH.

21, [lpenenbHO AoOnMycTHMEIE BENVYWHE HOMWHANLHON CWIB! TOKa TpexdasHbIX

annapaToB mia samuTsl npoeonop Tuna [1T/I-2 50 npueenenst B Taba, 16,

[lpoBoAa HaxomaTCA B YCIOBHS paspexeHud, COOTBETCTBYIOWEX BhicoTaM or O

Ro 30 kM, npH TeMmIepaType OKpyxaiume# cpeam oT MuHyc 60 go mmioc 200°¢;
annapaTts! SAllMTH = B YC/IOBMIX DPa3pPeXeHHsi, COOTBeTCTBYIomux BricoTaM or O no

20 kM, npx TemnepaType OKpyxawme# cpenrl oT MuHyc 60 go mmioc 60° C.




Nelusm.

Ne n3s.

jm. Ne aybanxara
Hus. Ne nopsnunmna

UCT 1 00195'7‘; Crtp. 65

Ta6nuua 16

HoMupancHas cuna Toxa anmapara SalluTsi, A
Homxans,— Inpy 3amMTe BO BCeM [NpH 3AWATE OT CIUIbl
Hoe Cetenme Ananas’oHe TOKOBHIX roxka K3 Gonee
"”35" neperpysox 2,514

A33 A3[3 A33 A3013
0,20" 2,0 - 2,0 -
0,35 5,0 - 5,0 -
0,50 7,5 - 7,5 -
0,75 7.5 - 7,5 -
1,00 10,0 - 10,0 -
1,50 15,0 - 20,0 -
2,50 20,0 - 30,0 -
4,00 30,0 - 40,0 -
6,00 40,0 - 50,0 -
10,00 50,0 - 75,0 -

16,00 75,0 - 100,0 100

25,00 100,0 - 100,0 150

35,00 100,0 100 150,0 150

50,00 150,0 150 200,0 200
70,00 150,0 150 - -
95,00 - - - -

NNpumeyanua: 1.

2.

Ceuenne, ofoaHaueHHOe 3Be3AOUKON, YKAB&HO NS NpoBOAA
Tuna B®C,

Deanymnie Ta6n, 16 Moryr GbITs BPEMEHHO KCNO/bL3OBAHLI IPM
BbiGope samuTHl Ans npopomoB Tuna B®C, pacnonoxeHuwix

B YCIIOBHSX pPaspeXeHusl, COOTBeTCTBYIOWIMX BLICOTaM ¢T U

Ao 30 xm,npu TeMmeparype oxpyxaiomwe# cpempl oT M.umyc 60
mo mmioc 200°C u pna mposonos Tuna BHH.

22, TlpegensHO AONYCTUMBLIE BENUYWHL! HOMWHAMBLHOR CHIILI TOKA OOHONIONIOCHLIA

annapaTos ma saumTsl nposogos Tuna BIIBJIA npuBegenk! B Tabn, 17,

lpoBona HaxoaASTCA B YCIOBHSX pasSpeXeHHs, COOTBETCTBYIOWHX BHICOTAM OT U

RO 6 xM, npn TemnepaType OXpyxatouwefi cpear! or MHHyC 60 mo mmioc 50° C, anna-

PaTH SamMTH = B YC/IOBHEX PASPEMEHHS, COOTBETCTBYIOMMX BrIcoTaM 0T O 40 € Kb,

MpK TeMIepaType OKpyxaiome# cpeasl oT MuHEyC 60 pmo mmoc 60°cC.

Ta6nunga 17

HoMuHannHaa cuia Toka almapara 3aUUTh, A
Homugsane-
HOe CeueHmMe | mpu 3amuTe BO BCEM | NIpY 3auMTe OT CUM!
npoeoja, AManasoHe TOKOBBIX roka K3 Soree
MmM2 neperpyaoK 2,51, 4
A3 M A3 TIA
35 100 100 150 150
50 125 1272 200 - i
70 150 150 250 P - {
95 200 150 - | - J




Nepn.

Ne n3s.

2788

Hus. Ne aydasuata

¥13. Ne nogawnnana
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23, lpenemuo. nonycTHMLIe BEMUYWUHL! HOMWHAMBHON CWIH TOKA TPeXMNOMIOCHLIX

annepa1op Ans, aumTs! npoeonoe Tuna BIIBJIA npueenexwt B Tabm, 18,
[poBoga HAXOASTCS B YCNOBHAX PAGPEMKEHHS, COOTBETCTBYOMEX BhicoTam oT O
no 6 xMm, npu TemMmeparype Okpyxaiome#t cpeap! or MuHyc 60 no mawc 50°C; anmapa -~
TH! QallUTH =~ B YCNOBHSX paspexeHus , COOTBETCTBYWuMX BricoTaM or O no 6 KM,
npY TeMnepaType OKpyxawomel#t cpearl oT MuHyc 60 po miioc 60°cC,

Ta6anna 18
HoMunannHas CH/Ia TOKA ammapara SamMTsl, A
HoMuHaib=
HOE CeYEeHMe | IpH BamuTe BO BCeM | IpH 3aumTe OT CHIEI
nposona, ABaNasoHe TOKOBBIX roka K3 Gonee
MM neperpyeox 2,514
A33 A3[3 A33 A3[3
35 100 - 150 150
50 100 - 150 150
70 100 100 200 200
20 150 150 - -

24, lpenenkHO AONYCTUMBIC BEIWYUHE! HOMWHAILHON CWIBI TOKA& ORHOMONIOCHBIX
annapatos ang saumtsl nposoaos tuna BIIBJIA npusenenst » Tabn, 19,

[lpoBona HAXOMMTCH B YCNOBHSX DaSPeXKeHHS, COOTBETCTBYIGWMX Belcoram or O
no 20 xMm, npu Temneparype okpyxeaiome# cpemnrl oT MHHyc 60 mo moc 50°C;
QINapaTHl GANKETH! = B YCIOBHEX paspexeHus, COOTBeTCTRYlWMX BEICOTaM or O A0
20 xM, npe TemMmnepaType OXpyxaiume#t cpempt or MEEyc 60 mo nmioc so°c.

Ta6nuna 19
Homuua/mmuag cula TOKa annapaTta SaumTsl, A
Homuuarner
Hoe ceuemme | PP SAUMITe BO BCeM |Npd aamuTe OT CHMN
1poBo aBanasoHe TOKOBHIX roka K3 Gonee
Mu':‘ ’ neperpysox 2,514
A3 M A3 nm
35 20 75 150 150
50 100 100 200 -
70 1286 125 250 -
85 180 150 - -

25, lpenenuuo RONYCTUMEIS BOTHYWHE! HOMHWHANLHON CWIB TOKA TPEXNOMIOCHBIX
anmepaTor i samursl nposofgoB Tuna BIIBJIA npueenensr B TaGm., 20.

IlpoBone HAXOASTCH B YC/HOBHAX DAAPOMOMHS, COOTBETCTBYIOMHX BhicotaM or O
go 20 xM, NpE TeMmieparype OKpyxkaiomeil cpem oT Muxyc 60 mo mmoc 50°C;
annapaTsl 3aMATH = B YCNOBHAX paspeXeHHs, COOTBETCTBYIOMHX BricoTam orT O Mo

20 XM, npE TeMIepaType OKpyxawue#t cpems oT MEEyc 60 mo mmoc 60° C.




Melzm,

Je u3s.

Hus. Ne aynenara

Hus. Ne nogasunana
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Ta6auua 20

HoMuranbias cuna Toxa anmaparta SamuTsi, A
Hoasart- IpE SamMTe BO BCEM | IpH 3&IKTe OT CMILI
HOe CeveHHe
QManacosEe TOKOBHIX roxa K3 6Bonee
npoBoaa,
) neperpysck 2,51y a
A33 A3[3 A33 A3[13
35 75 - 100 150
50 75 - 150 150
70 100 100 200 200
95 100 100 - -

26, lpepenbHo AONYCTUMEI® BOJNUYWHL KOMWHANLHON CUIL TOKA OMHOIOMIOCHLIX
amnapaTos ANs saumTsl nposofos Tna BIM'PJ/l1 npupenenm B Tabn, 21,

[lpoBofa HaxOASTCS B YCIOBHAX DASPEXERHS, COOTBeTCTBYOLMX BeicotTam or O mo
6 xM, nmpr Temneparype oxpyxawue# cpemml or MmHyc 60 po nmoc 60°C: annapaTs
GAIMTH = B YCIOBMSX DAGPEKOHUR, COOTRTCTRYWMX BeicoTaMm or O o 6 xMm, npu
TeMiepaType oxpyxawmet cpeam or MuMyc 60 no nmioc 60° C.

Tabnuua 21
HoMyas- HoMunanpHaqa CHna ToXa amrapaTa GAKTH, A
HO@ CeueHHe |IpM samuTe BO BCeM QHANABOHe |NpH samuTe OT CWim Toxa K3
nponoga. TOKOBBIX Ileperpyaox Gonee 2,57, o
MM A301(A3PT) [A30M | NM |[A3¢1(A3Pr)[A3eM | nM
0,35 7,5 - 7,5 75 - 10
0,50 10,0 - 10,0 10,0 - 15
0,75 15,0 - 10,0 15,0 - 15
1,00 20,0 - 15,0 20,0 - 25
1,60 25,0 25 20,0 25,0 25 30
2,50 30,0 30 25,0 40,0 40 40
4,00 40,0 40 30,0 50,0 50 50
6,00 50,0 50 40,0 - - 50

27. Npenensso AONMYCTHMLIE BOIMAYWHL HOMHHANLHONR CHIIBI TOKA TPEXNOIOCHBIX
annaparos s sammMTs! npopoacs Tuma BITP/1 npueenenw B Tabn. 22.

[lposona HaxOAATCA B YC/IOBHSX DPASDPONGHHS, COOTBETCTRYIOMIEX BEICOT@M OT O
mo 6 xM, NpE TeMmepaType OKpyaawmek cpems or MEEyc 60 mo mmoc 60°C; ama-
PATEl SANMTH = B YCIOBHSX DAGPEXOHHS, COOTBOTCTBYMMX BhiCcOTaM OoT O no 6 xM,
npE TeMneparype Oxpyxawmeit cpeas oT MERyc 60 mo mmwc e0°c,




Ne nss.

Nelasm,

Hus. Ne aybannara
Hus. Ne nogannmana
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Tabauna 22
HomMuuane=- HoMuuanpHad cuna Toke annapara SauMTsl, A
Hi;o‘;i‘;:!jue IIpY 3alTe BO BCEM OuanasoHe |NpH saluTe OT CHNkl Toka K3
2 TOKOBBIX Neperpyaock Gonee 2,57 e
A33 A33
0,35 5,0 5,0
0,50 7,5 7,5
0,75 10,0 10,0
1,00 15,0 15,0
1,50 20,0 25,0
2,50 25,0 40,0
4,00 30,0 50,0
8,00 40,0 50,0

28, IlpenenkHO AONYCTUMBIE BENWYHHL HOMWHANILHON CWIH TOKA OOHONOIIOCHBIX
annapaTop s saumTsi nposogoe Tmna BINTPJ/l npusepener B Tabm. 23,

IlpoBona HAXOQATCA B YC/IOBHMAX pa3pexeHns, COOTBeTCTBYIOMMX BbicoTaMm ot O
no 20 kM, npa TeMnepaType OKpykaiome#f cpepsl oT MuHyCc 60 OO ILTIOC 60° C; anne~
paTH 3alluTH! ~ B YC/IOBHAX paapexeHus, CooTBeTcTBylommx BeicoTaM oT O po 20 kM,

npM TeMnepaType OXpyXawume# cpear! oT MEHYC 60 mo mmoc 60° C.

Ta6nuna 23
HoMuuamse HoMmmianbras cana TOka annapaTa SamuTh, A
HOe CeueHNe [NpH SamMTe BO BCEM AMANAGOHE |Mpu aumTe OT CHWIN Toka K3
npoaoga. TOKOBBIX Neperpysox Gonee 2,51, 4
MM A301(A3PT) [AseomM | nm [A3ei(aser)|Asem | mm
0,35 7,5 - 5,0 7,5 - 10
0,50 7,5 - 7,8 7,5 - 15
0,75 10,0 - 10,0 10,0 - 15
1,00 15,0 - 10,0 15,0 - 20
1,50 20,0 20 15,0 20,0 20 25
2,50 25,0 25 20,0 30,0 30 30
4,00 30,0 30 20,0 40,0 40 50
6,00 40,0 30 30,0 50,0 50 50

29, lpeneNbHO AONMYCTHMEIE BEMWYWHLI HOMWHAMLHON CWIH TOKA TPEXIOMIOCHRIX
annapaTos Ana 3emuTH npoeroace TEna BIII'PJ/l npusepem B Tabn., 24,

Iporona naxonaTcs B YCNOBMSAX paspexeHusi, COOTBETCTBYIOWMX BricoTam or O
no 20 xM, NpH TeMnepaType OKpyxawomell cpenpsl or MMHYC 60 Ao mmoc 60°C;
anmnapaTtsl SalliTH = B YCJIOBHSX pasSpeXeHHsd, COOTBeTCTBYOUMX BniCOTaM or O Ao

20 KM, npE TeMmnepaType OXpyxaiome#i Cpennt oT MuHYC 60 po mmioc 60° C.




Nelasu,

Ne nss.

2788

Hus. Mo pybannara
Yus. Ne aopaununna

-
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Ta6nuua 24

HoMuHATE= HoMunanbHas cuna Toka annapara 3ammTsl, A
HOe CeyeHHe | NpH 3alMTe BO BCeM AuaasoHe| NpM 3aumMTe OT CWIH Toka K3

nposoaa, TOKOBLIX Jeperpysock G6onee 2,57 Ha

MM A33 A33

0,35 5,0 5,0

0,50 7,5 7,5

0,75 7,5 7,5

1,00 10,0 10,0

1,50 15,0 20,0

2,50 20,0 30,0

4,00 25,0 40,0

6,00 30,0 50,0

30, lpenensHo nONYyCTHMLIE BETUYWHL! HOMWHAILHOH CUABI TOKA ONHONNIIOCHBIX

anmapaToB A 3amuTsl nposopos Tuna BIIBJI Bo BCeM npanasoHe TOKOBHIX Ne@perpy3oK

npuBeaeHs! B Tabn, 25,

IlpoBona RaxoQaTCs B yCnopuax paspeXeHns, COOTBeTCTBYWMMX BhicoraM or O

no 20 XM, npE Temmeparype .<pyxawoue# cpeasl oT MEHyc 60 ao mmwoc 50° C;

annapaTel 3alMTH = B YC/IOBHAX paspeXeHHs, COOTBETCTBYWNHX BhricoTaM or O AC

20 xMm, npH TeMnepaType OKpyxawmeit cpeas oT MuHyc 60 mo mmioc 50°cC.

Ta6nauua 25
Hommiame- Hommmanbnas cuna Hommuane~| HoMmuannuas cuna
HO® TOKa annaparsa 3amuTsl, A HO® TOKa annapara sampTel, A
Ce'eHne ceuyeHne
Tposoas, | AP ( W cn nposona, | A3P Ut cn
MM MM
0,35 5 - 10 j[ 10,00| 80 100 -
0,50 6 5 10 16,00| ©0 100 -
0,75 10 5 15 25,001 150 150 -
1,00 15 10 20 35,00 - 200 -
1,50 20 10 25 50,00 - 250 -
2,50 30 15 40 70,00 - - -
4,00 50 30 - 95,00 - - -
6,00 60 35 -

 —

)
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Ne x3s.

2788

ws. Ne aybannara

8. Ne nogamnuwsa
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NMPUNTOXEHUE 2
PekoMenayeMoe
3ABUCHMMOCTDL YOAPHOM CHU/IBI TOKA K3 Ly
OT CBEPXINEPEXOOHOIO COINMPOTUB/IEHUS UEMM K3

Ha rpaduke npuBeneHa 3aBUCUMOCTL YAAPHOH cwinl Toka TpexdasHoro K3 or mnom-
HOT'O pPACYETHOT'O CONPOTHRIEHUS lIeNnH,

3nayeHne ynapso#t cwm Toka ( L 17 ) mByx~ 11 onnogpasuoro K3 uepes nonnepuona nia
GopTOBBIX NepBHUYHRIX DACHpefeHTENLIbIX CeTelt MoxeT GHITH OnpeaeneHo:

- ang meyxdbaasoro K3 2 3)
AZ) ; .,
Ly* = 0,85 Ly* 3

- ana onnodaanoro K3




Nelazm.

Ne uss.

2788

Hus. Ne aybaunata

Hus. Ne nogananuxa

0CT 1 00495-76 cro.7:

3aBHCHMOCTL ynapHo#t CWinl Toxa K3 oT nmonioro pacueTHOro CompoTHBIEHHS e

nng ceepxnepexomHoro pexuMa K3 (mna Tpexdasuoro K3)

6

1

e

10

2 =

/N
a a7 33 73 57 Z z,
*

Ipapux nocrpoen nmpu ycnopuu, YTO IeHepaTopsl nepea pexumMoM K3 6pun Harpys
"

xeHs cuioft Toxka 0,5 ] 4 TP 0S¢y =0,8. Pacuer £ 0 TpoBOAWICS AN YCPenHeH-
%

HOIO 3HAYGHHA X& =0,15,
*




Neloan.

Ne n3s.

2788
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Hue. Ne gybannara
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Anw. Ne 20pENERNNA
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INPWIOXEHHUE 3

PekoMmeHayemMoe
3ABUCHUMOCTU KO3¢INUMEHTOB 3ATYXAHUA U HAPACTAHUSA CUJILI
TOKA K3 OT BPEMEHHU
1, 3apacuMocTh KOsdduuueHTa 3aTyXaHus cBepxnepexomHolt cocrapnaiomeft cunbi
roxka K3 (A'M ) or BpeMeHM NPH PASIMYHBLIX SHAUEHUSX CBepXNIepexodHO# NocroguHo#

ppemenn ( 7;' ) (ona rpex-, aABYX~ M OQHOPAIHOTO K3) npusenena Ha uepr. 1.

i}
1

\

NS
gﬁ\ x M\%
e

Yepr, 1




Neluaw.

Ne u3e.

Hus. Ne aybanxara
Hus. Ne nogannunna

0CT 100135-76 cxp.

73

2. 3apucuMOCTb KOohdunHeHTa 3aTyX&HUS NepexOOHOH cocramngiowed cwiasl TOKa
K3 ( K, ) or BpeMeHu nps padTUyHBIX SHAUEHHSX NEPEXOAHON NOCTOSHHOM BpemeHw

1
(po) (ans Tpex-, mByx- ® omuopasuoro K3) npubeneua ua wepr. 2.

Kn

Le




Neluzu.

Ne nss.

2788

Hus. Ne gy6annara

Yus. Ne nopannnmna

0CT 1 00195-76 cxp. 74

3. 3aBucumocTb kosduiueHTa Hapacrauus cwibl Toka K3 mpu pabore perynaropa

!
(¥ pea) OT BpeMeHu IIpU Pa3IVYHLIX SHAYEHUAX NEPEeXONHON NOCTOSHHON BpeMeHu (po)

(nna Tpex-, nByx- u onuogpasuoro K3) npusenena wa wepr. 3.

Kper
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7

1
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Neluam.

Ne w3s.

2788

Hus. Ne aybannata
Yue. Ne nogawnunsa

0CT 1 00195-76 crp. 75

TNPUJIOXEHHUE 4

PexomMenayemoe

3ABMCUMOCTH NMEPHOMMYECKON COCTOB/ISIOEA CH/Tbl TOKA TPEX®A3HOTO K3
I, OT CONPOTUBJIEHHA UENH

Ha rpapukex uepr, 1=5 npuBeneH:! SaBUCWMOCTY NEPUOAWYECKUX COCTABIISIOMMX
CHIBl TOK& Tpexdassoro K3 oT nosHoro conpoTuBierus uenu K3.

[pu nocTpoerur rpaduxoB HpMHMMANOCH, YTO INeHepaTopel nepen pexumom K3
6piM HarpyxeHs cwioh Toxa 0,5 [ 4 TPH cosy =0,8.

MeproAuyeCKie COCTABILIONMO CH/I TOKOB ARYX- X omuodasumx K3 B GopToBbIX
MepBUMHLIX, PACTPeRASAUTENLHHX COTSXK MOTIYT OuTh onpedeseHb!:

- g BpeMers € =0,00125 c:

(2] (3)
= 0,95 ;
In*, In* )

(1) _ (5,
In* - 7,15 In* b
- nnsa ppeMenu ¢ =0,005 c:

@) _

I,z*) 7,2 In; H
1 (31
1,7* 1,7 I,,* ;
~ ana spemenz T =0,01 c:
(2 (3
In_,., = 1,3 r,,*’-,
(1) _ (3)
I,,* = 1,9 I,,* .




Neluam.

Ne w3s.

2788

Kus. Ne gy6anxara

Hus. Ne nogauuwnna
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3aBHCHMOCTL NepHOAMYeCKol cocrapafiomell cunbl Toka TpexdassHoro K3

OT NOJIHOTO CBepXIIePEeXOAHOTO CompoTupileHus uenu K3

ana epemenn 0,00125c

N 74 = 0001200021

Yepr, 1
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Neluam.

Ne u3s.

2738

Hus. Ne nybaunara

Yus. Ne nosawwsind

OCT 100195-76 crp. 77

SaBuCH.OCTh NEpHOAMYECKOR cocTapidiomai cunbl ToKa TpexdassHoro K3
OT INOJIHOT'O NEePeXOAHOIO conpoTuBileHus Lemu K3
/
IPH PAAIM4HBIX SHAWEHMSX NepexomHoH mocTosuuod spemenn ( Ty 5 )

ona spemenu 0,005 c

b4

56

/J/

48

40

24 O

Hepr. 2




Ne was.

k8. Ne pyfaurarta

ius. Ne nomanwuuxa

0CT 1 00195-76 csp. 78

3apHCHMOCTE Nepyoauyeckot cocTap/mmiomed cwinl Toxka Tpexdassoro K3

OT NOMHOIO IIePeXOQHOI0 CONPOTHBIICHHA NEellH K3

1
OpM PasjIMuHBIX GHAYEHMSX NTePexXOMHONM NOCTOSHHOA BpeMeHH (leo )

ang spemenn 0,01 c

1,,*
56 \
o
¥ \\ \
32 _
? ‘\ ‘
\\\\
24 N\ \
N

3{%&0

1,6
\:
/
0 a1 92 03 o4 a5 06 Zp ¢
Yepr, 3




Nelaam.

Ne w3s.

2788

Hus. Ne aybannara
Hus. Ne noaamnunxa

0CT 100195-76 cxp. 7o

3aBHCHMOCTE NepHoaudeckolt cocrapnsiiomedl cuian Toka TpexdassHoro K3
OT IO/HOIO INEePeXOAHOIo ConpoTHBieHns uenn K3
NpH PaaNMUHLIX 3HAUEHHAX NEpexONHOR NMOCTOSHHOR BpPeMEHK (7clz’ b )
ona Bpemenu 0,025 ¢
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N
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Nelusm.

Ne n3s.

2788

Hus. Ne aybannara

Yus. Ne nogamnunna

0CT 1 00495-76 cxp. =0

38BHCHMOCTL NEpHOAMYECKOR cocTapiaomel cumbl Toka Tpexdashoro K3

OT MOJIHOTO NEepPeXOMHOro CONpoTMBIeHus uem K3
/
IIPH pASIMYHLIX SHAYECHUAX IIePeXOQHOH NOCTOSHHOH BpeMeHM (po )

mns Bpemenn 0,05 c
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NMPUJIOXKEHUE 5

PekoMengyemoe

YCJIOBHA CENEKTHMBHOW PABOTHI AIMAPATOB 3ALIMTHI
B 9/IEKTPUYECKVX CETHAX

1, 3nauyenne HOMMHaNLHOR CuNEI TOKA npepoXxpaHuTenelt Tuna I[IM, yCTaHOBIEHHBIX
B TPeXKAHANMLHBIX PANMAIbHBIX /IMHHAX NEepBUYHBIX pacupefeUTENbHEIX CeTelf, U Npeno=

xpaHuTeneit Tuma [NIM, ycraHoRmeHHBIX B ¢uaepax BTOPHYHLIX pacnpenelHTENLHBIX cerelt,

npHBeneno B Tabn, 1.

Tabnuua 1

Homumanrnpaa cuna
TOK& NpefoXpaHy-
tenek Tuna I[IM,
YCTAHOBNIGHHEIX B
bunepax BTOPHUHBIX

HoMmunannuaa cuna
TOKA NpefoXpaHu-
Tejieli, yCTaHOBJIEH=~
HBIX B JIMHHAX Iep=
BHYHLIX pachnpeneiiii=

Homunanpnag cuia
TOKA NpefoXpaHy-
Tene#t Tmma [1M,
YCTAQHOB/IEHHHIX B
dunepax BTOPHUHBIX

HoMmmmansHaa cuna
TOKa NpPefoXpaH!=
Teneft ycTaHOBlICH~
HbIX B JIMHMSX IEpP=
BHYHBIX paCNpee/H-~

pacnpenenuTenbHbIX TeNLHLIX ceTel, pacnpenenuTelbRbIX TEeNLHLIX CeTell,
cerelt, A A, He MeHee cerelt, A A, He MeHee

2,0 2,0 30,0 25,0

5,0 5,0 40,0 30,0

7,5 TS 50,0 40,0

10,0 10,0 75,0 75,0

15,0 15,0 100,0 75,0

20,0 20,0 125,0 100,0

25,0 20,0 150,0 125,0

Nelnanm.

Ne w3s.

2788

Hus. Ne aybnunara

Yus. Ne noanunnuua

2. 3naueHHe HOMMHANILHOX CHNB TOKa IpegoxpanuTened Tuna [IM, yCTaHOBe

JIGHHBIX B TpPeXKaHANLHBIX IMHUAX [NEPBHYKREIX pPaclpeaefluTeNLHBIX ceTelf, H aBTOMAaTOB

samnTs Tima A3%1 (A3PT), A33 ma HoMuEaMLHBle CHBM TOKa 10 50 A, yCTaHOB/GH=-

Hbix B (HAepax BTOPHYHLIX pPACHpefefMTeNLHbIX ceTelt, nmpueenewo B Ttabna, 2,

Tabunuua 2

Homunanenag H
cuna Toxa OMKH&TH:Z;H CHla TOK& IIPefO=
ABTOMATOR S6m xpann'rex:: ,nycmomenmx B
MMTE, yorem | TUEHSX IEpB zx;m; pacipenei-
HOBA x p | TOMBHEIX ceTedl, A He meHee
¢unepax BTO= | npu TOKAX BO BCEM [HAN&~
PHYHLIX Paclipe reperpyakd | SOHE TOKOBBIX
AenuTeNbHEIX mo 507 w.c | Meperpysok
cereft, A ’
2,0 7,5 10
3,0 10,0 15
4,0 15,0 20
5,0 15,0 25
7,5 20,0 30




UCT1 00195‘76 Crp. 82

llpononxeHne Tabn, 2

HoMunanenas
cuna Toka
aBTOMATOB 3a+-
IUTHl, YCTa~
HOBJIGHHBIX B

HoMuHanbHas CHila TOKA IMpeo-

xpanuTenelt, yCTAHOBJICEHHBIX B

JIMHAAX NepPBHYHBIX paclpefeili-
TeabHLIX ceTel, A,He MeHee

¢punepax BTO-| IpPH TOK&xX BO BCeM Auarna-
pUUHBIX paciope+ heperpysku 30He TOKOBBIX
pemuTeneHBiX | po 507 . | meperpysok

ceTelt, A ’
10,0 25,0 40
15,0 30,0 50
20,0 - 40
25,0 - 40
30,0 - 40
40,0 - 50
50,0 - 75

Neluzm.

Ne was.

2788

Hus. No aybaunara

Yus. Ne nogaunnska




Neinzu,

Ne x3s.

Kus. Ne ay6annara

Huz. Ne nogamwunna

0CT 1 00195-76 crp.es

MPUJIOXEHHE 6

CrnipaBouHOe

[EPETPY3OYHBIE XAPAKTEPUCTHKH [MPOBOOOB

1. Ha rpadukax uepT. 1, 2 n 3 npreencHH Neperpy30uHble XAPAKTEPHCTHKH NpO=
ponos THna BIIBJI u BIIBJIA ona HaseMHBIX YCNOBHE np¥ MaxCHMa/IbHO ROITyCTHMOHK

1TeMneparype Harpeea npoeona, paBHOH 20°c,
Tlpx ucnonnbaopaxuu nposonos Tuna DIIBJI » BIIBJIA B ycnoeusix HaxoXneHus Ha

BLICOTE IpH TeX Xe SHaueHMAx TeMIepaTypsl OKpyxaiwome# cpeap! HeOOGXOAMMO BeJIMUM=~
HE! TOKOB NeperpysKH, B3dThie u3 r‘pafbﬂxoa yepr. 1 -3, yMHOXHUTL Ha Koagpunueur yuera

BiMsHuS BeicoTsl, [na npubnuxeHHOR oueHKM BrughHug BbICOTH! 20 KM 9TOT KOSGDHINM

6HT MOXHO NpPHHATL peBHEM 0,8,

2. Ha rpaduxe uepT, 4 npHBedeHH! IePErpy30UHEIC XAPAKTEPACTHKH OLHHOUHO
npoNioXerHsX npoeonce thna [1T/I=200 npu TemnepaType OKpyxaioie#i cpenm 60° C,
YCNORHHX pPaspexeHus, COOTBeTCTBYOWHNX BmCOTe 25 KM, B MAKCHMANBHO ROMYCTHMOM

TeMIlepartype Harpeepa nposoga 170° C.

3. Ha rpapaxax uepr. 5 u 6 mpEBeeHbl Neperpy304YHble XAPAKTEPHCTHKMY OQMHOYe
HO npojioXeHHLIX npoeopoB Tuna [1T/I=250 npm Temneparype OKpy)aldne# cpenb! COOTw
BeTcTBeHHo 150 1 200° C, ycnoesmdx paspeXeHusi, COOTBeTCTBYWOUIHX BbicoTe 30 kM,

¥ MaxCHMA&NBHO JOIyCTHMON TeMnepaType Harpeea IpOBOAa 285°cC,
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Hus. Ne ny6nunara

Nelusw.

Una. Ne nopaunnxsa

2788

No w3s.

Ileperpy souHble XapaKTEePHCTHKM ONMHOYHHIX mMpoBopop Tuna BIIBJI

IpH TeMIepaType OKpyxalome# cpefpb! 50°C
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Hus. Ne nybankara Nelusm.

Hus. No nopammunna 2788 Ne u3s.

[leperpysousnsie xapaKTEepHCTHKM OMMHOYHLIX NpoBoaoe Tuna BIIBJ/IA B Ha3eMHBIX YCHOBHAX

OpH TeMiepaType OXpyxaome# Cpenn 20°c
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Hus. Ne pybannara

Neluaum.

Yus. Ne nopannunka

2788

Ne u3s.

IMeperpyso4sbie XapakTepHCTHKH OfMHOYHpIXx oposopos THnma [1T/=200

OpdE TemuepaType OKpyxawoue#l cpeawt 60°cC H YCIOBHSIX paspeXeHHsl, COOTBETCTBYIOMHUX BoicoTe 25 KM
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THH3T2

Newsm.

VA OALLT L

2738

Ne n3s.

1A

.1PM TeMniepaType OKpyxaiue#i cpenp! 150°C u y

[Teperpysoutbie XapakTepdHCTHKH OQMHO4YHEL'X mpopopos Trua [1T/l-z 50

)a3peXeHus, COOTBETCTBYIHX BhicoTe 30 KM
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Hus. Ne pybawkara

Nelusm.

Hua. Ne nopannnka

2788 Ne u3s.

lNeperpy304Hble XapPAKTepPHCTHKHE OIMHOUYHBIX HpoBoaos THma IT/-250

npH TeMIepaType OKpy:xaioued cpeast 200°C u yClOBHAX paspeXeHHsi, COOTBETCTBYOmEX BbicoTe 30 KM
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Nelnam.

Ne uss.

2788

Wns. Ne gybaukara

Yus. Ne nopgannnuta
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MPUJIOXKEHHE 7
CnpapouHoe
BPEM#A-TOKOBLIE XAPAKTEPUCTHKH ABTOMATOB
3AIUTH Y IMTPEOOXPAHUTENEN

1. Ha rpadukex ueprT, 1=18 npuBeseHM cCpe[lHe BpeMA=TOKOBLI® XAPAKTOPHCTH-
KH apTOMaTOB 3aumTH TEHma A3d1l (A3FT), A3®M, A33, A3[13, A3 ® npenoxpaHuTeneh
Tuna [IM B HaseMHBIX yclioBHSX NP TeMIepaTypax OKpyxawiomelt cpeapl MuHyc 60,
nmoc 25 x nmoc 60°C,

Ha rpajpukax mMyHKTHpOM NOKA3AHA 4YaCTH BPEMS=TOKOBHIX XapaKkTEePHCTHK B Q0OHE
neACTBHE MarHUTHOR OTCeukH,

2, 3oHa pasfpoca BpeMeHN cpaGaTLIBAHHA ABTOMATOB 3aumTs! THNOB A3l
(A3PT"), A3®M, A33, A3[13 ¥ A3 OT YCpeOHEHHHIX XADAKTEPHCTHK, YKQGAHHEIX Ha
yepT, 1=15, npu neperpyskax COCTaBIaeT:

- npr 3], +50%,

- mpu 6, +20%,

3oHa pasfpoca BpeMeHH cpabaTsiBaHus NpepoxpanuTeneft tuna [IM=2-~150 ot
YCpeOHeHHLIX XapAKTEepHCTHK, yKasaHHbIX Ha uepT. 16~ 18, npr neperpyskax CoOCTaB-
naeT:

- mpx 37 n 260%;

- mpu 6], +30%,

3. BpeMa~TOKOBLIe XApPAKTEPHCTHKM ANNAPATOR GAIMTH /I YCOPHH OXpyxawomel
cpeabl, COOTBETCTBYIOWMX TeMIepaType 25°C x Bricore 30 KM, MOTYT OBITH NMPHEATHI
TAKHMH X6, KaK ¥ Vi Ma3eMHHIX YCNoBMH NIpu TeMneparype OKpyxawomel Cpeml
60°C (80°C mas npegoxpanutenel Tuna I[IM).




Hns. Ne pybauxara Neluam.

Hup. Ne nogaunnnsa 2788 Ne u3s.

BpeMs~TOKOBLIe XAPAKTEPHECTHKH aBTOMaToB sammTsl cetu Tuna A3d1 (A3PT)

Ha HOMHEaNbHLIe CW TOKa oT 2 Ao 50 A npu TemmepaType OKpyxalomell cpeast 25°C B maseMEBIX ycnOBUsX
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Wus. Ne pybaunara

Noleaw,

Hus. No nopaunuusa

2788 Ne u3s.

BpeMs~TOKOBHE XBPAKTEPHCTHKE apTOMaTOB GalETHl CeTH TEnma A3®L (A3PT)

Ha HOMHHANLHBIE CHIi ToKa oT 2 Ao 50 A mpu Temmeparype Okpyxaomek cpenbl 60°C n masemmmix ycnoBuax
LA
7000 7 T T T =
>
~ >
SRS
S -
~N N N N N
NG \\\‘NL\\ I~ \
\'\\ N: :: s\’\\“
»
100 I N e A
~————. - > F—
I~y
S -~ \\ 7
N i ‘ I~ N [
k » -— <9 T
N N : B N 75 ":—-&
N N I~ R
AN e = B
Ny ~ ' > \\
B \\\ T~ [~ T
[ \\
/ P —
N o
1ol
\§-4J-
‘\\"H-
——]
1 i ]
7 a7 : h3 70 790 7000

Lluppe! OKOJIO KPHBLIX O@HAHAIOT HOMHEHAJILHYIO CWIY TOKA &BTOMATOB 3AUHTHI B aMuepax

Yepr. 2

t,c

c6™*> g/-G6100 | 130




" Hus. Ne Aybannara

Neluam.

Yns. Ne nogannn

HKa

2788 Ne u3s.

BpeMs~TOKOBbie XApAKTEePHCTHKH ABTOMATOB aamuTe cetH Tunma A3$1 (A3PT)

o)
[, A Ha HOMEHambHEIe cwm TokKa OoT 2 no 50 A npu Temmeparype oxkpyxaiome# cpentl MuHyc 60 C B HaseMHEIX YCIOBHAX
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Hus. Ne gy6annara

Nelwzu.

Nus. Ne noganmuana

2788 Ne n3s.

BpeMs~TOKOBrIC XApAKTePHCTHKH ABTOMATOB 3amHTHl CeTH THna A3PM

o]
HA HOMEHANLEBE cWiH Toka oT 20 po 50 A npu Temneparype okpyxawome#i cpemst 25 C B HaseMHBIX YCJIOBHSIX
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Hus. Ne pybamnara Mefusm.

Hue. Ne nopamnuuna 2788 Ne n3s.

BpeMa~TOKOBBE XAPDAKTEPHCTHEKH aBTOMATOB 3ammThl CeTH TEma A3OM
HA BOMEHANLHKE CE/m Toxa oT 20 mo 50 A npu TemmepaType oxpyxawmefi cpemn 60°C B HA3EMHBIX YCIIOBHAX

IA
7000 Y - T I 1
NN
NN
ey
:ENF P\.N
B \";:\\t\“ﬁ
100 — = 30
~ o
RS ]
Ing > "
\\ el
1 Lt L L '
7 r 70 1700 7000

Limppe: OKONO KPEBHIX 03EAYAT HOMEHAJILEYIO CHWIY TOKA ABTOMATOB SAIETH B amriepax

Yepr. 5

a0 130

“

9i -7

- -

htis S a—




Mejuan.

fua. Ne

23

RN PIT T 788 e u3s.

BpeMs-TOKOBHE XapAKTEPHCTHKY ABTOMATOB S4WUTHL! cerd Tuna A3®M

Ha HoMuMHalbHee CWiN Toka oT 20 mo 50 A nps TemmepaTrype OKpyxammeff cpemgsd MEHYC 60° C B RAsEMEHHIX YCIIOBESX
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:Hna. Ne pyGannara

Nelusm,

Yus. Ne nogannunna

2788 Ne u3s.

(o]
HA HOMMHA&JIbHEIE CHJBI Toka oT 2 mo 200 A mpE TeMueparype Okpyxaiomieli cpems! 25 C p HASEMHHIX YCIOBHIX

Bpems~TOEKOBHE XapaKTePHCTHKE aBTOMATOB 3alliTH ceTH Tmna A33
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Hus. Ne aybarnara Nelnsm,

Yus. Ne noamunnnxa 2788 Ne w3s.

BpeMs~TOKOBEIE XapAKTEePHCTHKH ABTOMATOB 3aATH ceTH Tunma A33
A Ha HoMuH&NbHEe cHnml Toxa oT 2 Ao 200 A pyu Temneparype Oxpyxaiomeli Cpepl 60°C B nasemmix YCIIOBHSIX
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[ Hue. No aybnukata Neluam.

Uus. Ne noanunuka 2788 Ne 4s.

Bpemsa~TOKOBLIE XapakTepHCTHKH ABTOMATOB 3alluTel ceTn Tuna A33

.[,A Ha HOMHHA&/ILHBIE CWIb! TOKa oT 2 mo 200 A npu TemnepaType OKpyXalouielh cpempl MHHYC 60°C s HaseMHBIX YCIIOBHUMX
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Hue. Ne ayfannata Neluan.

Hwe. Ne qogannensa 2788 Ne azs.

BpeM#~TOKOBbIE XapaKTepHCTHKM ABTOMATOB 3aluTel CeTd THma A3[(3

H& HOMHHAILHBIe CHt Toka oT 100 po 200 A npu TeMpepaTrype OKpyxalomeli Cpemsl 25°C B HAJEMHLIX YC/IOBHIX
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Hus. Ne gyfanxara

Neluau.

Hus. Ne nogaunnnxa

2788

Ne n3s.
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HA HOMHHaNbHHE Cwinl ToKa oT 100 no 200 A npE Temmeparype OKpyxalomedl cpenbl 60°C B masemmbIx ycnoBHSX

BpeMms~TOKOBHE XapaKTepDECTHKH aBTOMATOB 3alTHl CeTH THnA A343

1 I 1 1
'\ < - < ]
t \
o
-—
\\
-—
b~ T T 200
< -y ~—1
- “‘ ,50
— T 700
] | | ]
a1 1 10 100 1000

Umbpu OKOJIO KPHBHIX O3HAQ4YalT HOMHHANBLHYIO CHIIy TOoKa apTOMATOB 3alMTHl B aMiiepax

Yepr. 11

t.C

ro10 g/-G6100 | 130




Hua. Ne gy6annara Nelam.

2788 Ne uss.

Hus. Ne nogaunnuna

BpeMa~TOKOBEHIe X8pAKTEpHCTHKA ABTOMATOB SamMTel ceTnm Tena A3[13

Ha HOMMHaJILHNe cuabl Toxa or 100 go 200 A npx TeMmepaType OKpyXalme#l cpefbl MHHYC 60°C B HAGEMHBIX YCJIOBHAX
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Has. Ne aybauxara

Neluzn.

Hus. Ne noganunnna

2788 Ne u3s.

Ha HOMHHANBHBIe CWINM ToKa oT 60 no 250 A npu TemmepaType OKpyxaiomedl cpenp! 25°C B masemmux ycnopmax

BpeMa~ToKOBbI® XADAKTEPHCTHKH ABTOMATOB 34IMTHI CeTH THna A3
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Hus. Ne ayfanxata Nelvaw.

Hus. Ne nopnnnunna 2788 Ne u3s.

BpeMma~TOKOBhHIE XAPAKTEPHCTHKH ABTOMATOB 3aUMTHl CeTH TEma A3

HA HOMMHAJNBHBIC CHAbI TOKa OT 60 go 250 A npu TeMnepaType OKpyxawome#l cpemsl 60°C B Hasemmbix YCHOBHAX
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Hus. Ne gy6annara

Nefusn.

Hus. Ne nogannwana

2788 Ne n3s.

Ha HOMMEabHBIe CHWIH TOKa oT 60 no 250 A mpm TemmepaType OKpyxeaiomeR cpeams MEHYC 60°C » HA3EMHBIX YCIIOBHAX

Bpems~TOKOBHIE XapaKTEPHCTHKH ABTOMATOB SAllETH CeTH Tmna A3
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Hua. Ne py6anxara Nelusnm.
Yus. No noanwnuuxa 2788 Ne u3s.
Bpems—~TOKOBbIE XAPaKTEPHCTHKH Npefoxpaxutenell Tema M
s Ha HOMMHAbHEIE CH/BI Toka oT 2 fAo 150 A npu TemnepaType OKpyxalomed Cpeib! 25°C B nasemmmix ycnopusix
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Hus. Ne pybanxava Nelnam.

Yua. No nopnunnuna 2788 Ne u3s.

BpeMs~TOKOBLIE XapaKTepHCTHKH NIpefAoxpaHuTeneli Tuna IIM

o)
Ha HOMHH&JIbHBIe CHNBI Toka oT 2 #o 150 A mpu Temneparype okpyxalame#t cpeabl 80 C B Ha3eMHBIX YCIOBHSX
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Hus. No gybnunata

Nelusm.

Yus. Ne nogansnwne 2788 Ne u3s.
BpeMms—TOKOBBIE XaPAKTEPHUCTHKA NpefoxpaHuTesedt THna [IM
A Ha HOMHMHAMbHEIe CHAbl Toka orT 2 Ao 150 A nmpu TemnepaType OKpyxawome#l cpefbl MHEHYC 60°C B nasemmbix YCIIOBYAX
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Nefusm.

Ne u3s.

2788

Hus. Ne ayb6aunara

Hus. Ne nopannunsa

0CT 1 00195-76 cxp. 100

NPWIOXEHHE 8
CnpaBouHoOe

TIOTPAHUYHASA CW/IA TOKA U CHUJTIA TOKA CPABATHIBAHUA

3JIEKTPOMATHUTHOHM OTCEYKU BOPTOBLIX AIMNAPATOB 3ALIWTHI

z Ha
marop saumrs Tuna A3®1 (A3PT) npu pasnudHbIX YCTOBHAX OKpyxaowel cpein! NpH-

o I cuna Toxa I =
1, Torpauuynag I nozp , ( noep

penena B raGi. 1.

Ta6nauua 1

Morpauuusea cuna Toxa J nozp
Hommensrag B Ha®eMHBIX YCJIOBMSIX
cuila ToKa B HadeMHbIX Np¥ TeMmepaType B PFa3eMHbIX
aBTOMaTOB ycropuax npH P P YCHIOBHSX NpH
OKpyXalomet Cpear!
aammTel, A TeMnepaTtype 609 C, yorosusx pas— TemiepaTtype
OKpyxawome# ' 5 OKpyxaiomehk
cperl pexenns 5 MM pT,CT. M cpeat
o TEeMIIEPATYPe OKPYKAalo-
20°C molt o 20° C muryc 60°C
2,0 1,2«1,7 1,2~1,6 1,3-1,8
3,0 1,2-1,7 1,1-1,6 1,3-1,9
5,0 1,1-1,7 1,1-1,6 1,3-1,7
7,5 1,1-1,5 1,1-1,4 1,2-1,6
10,0 1,1-1,5 1,1-1,4 1,2~1,6
15,0 1,1-1,5 1,1-1,4 1,2-~1,6
20,0 1,1-1,5 1,1-1,4 1,2-1,6
25,0 1,1-1,5 1,1-1,4 1,2-~1,5
30,0 1,1-1,5 1,1-1,4 1,2=~1,5
40,0 1,1-1,4 1,1-1,4 1,2~1,5
50,0 1,1-1,4 1,1-~1,4 1,2-~1,5

2. Morpauwunas cuna Toxa J, nozp OMIHONO/IIOCHHIX GBTOMATOB 3ANMTE THUNA

A3DM npu paanmyHLIX YCNOBHSIX OKpyXaiomeft cpeabi npuseaeHa B Tabn., 2.
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0CT 100195-76 cap. 110

Tabnuna 2

Torpanuwmas cuna Toka [ posp N
HoMmuuanb Hag B Ha3eMHBIX YCIIOBHSAX
culla TOKa B HaseMHbIX Ipy TeMiepaTrype B Ha3eMHbIX
aBTOMATOB YCHOBHAX NpH OKpyxawme’t cpenbt ycrnoBrax NpH
3aumTe, A Temnepatype | 60°C, ycnoBusx pas- TeMiepaType
OKpyxeawwelt | pexeHus 5 MM PT.CT, H OKpyxaiomeit
cpenb! TeMnepaType OKpYKée cpenpl
20°cC tome#t cpema 20°C muEyc 60°C
20 1,1-1,5 1,1-1,4 1,2-1,6
25 1,1-1,5 1,1-1,4 1,2-~1,5
30 1,1-1,5 1,1-1,4 1,2-1,5
40 1,1=-1,5 1,1-1,4 1,2=-1,5
50 1,1-1,5 1,1-1,4 1,2-1,5

3. Torpanuuna cuna Toxa ./ nozp OQHONOMIOCHEIX aBTOMATOB 3amuTsl THna A3
*

Npu pasiiMuHbIX YCIOBHAX OKpY»Kalollel Cpeipl npuBedeHa B Tabm, 3.

Ta6anuna 3

Nejusm.
Ne w3s.

2788

[Torpanuunas cuna Toka [
noap ,
HomMmunanerag B HABeMHBIX YCIIOBHAX
culla TOKAa B Ha3eMHBIX TpH TeMuepaTtype B HaSeMHBIX
aBTOMAaTOB YCIIOBHSIX IIDH OKpYyxatomei#t cpeapl ycnoBusgx npu
samuTel, A TeMieparype 60° C, ycnopusix pas- TeMileparype
OKpyxalome# pexeHnd 5 MM pT.CT, ¥ | OKpyxaiomel
cpenp! TeMIepaType OKpYyXa-— cpeast
20°cC jomeft cpener 20°C MuHyc 60°C
60 1,1-1,4 1,i-1,4 1,2-~1,6
70 1,1-1,4 1,1-1,4 1,2-1,6
80 1,1-1,4 1,1-1,4 1,2-1,6
90 1,1-1,4 1,1-1,4 1,2~1,6
100 1,1-1,5 1,1-1,4 1,2-1,6
125 1,1-1,5 1,1~1,4 1,3-1,8
150 1,1-1,5 1,1-1,4 1,3-1,8
200 1,1~-1,4 1,1~-1,4 1,3-~1,7
250 1,1-1,4 1,1-1,4 1,3-1,6

Hus. Ne ay6annara

Hus. Ne nognnunnua

4, Morpanuupas cuna Toka [ noep TPEXIONIOCHEIX ABTOMATOB SALTHl THIA

A33 npu TpexdaaHol CHMMeTpH4HOR nNeperpyske B paaiM4HBEIX YCHOBHAX OKpYXawome#

Cpenel mpuBefleHa B Tadl. 4.




Neluam.

Ne u3e.

2788

Kus. Neo aybanxara

Hus. Ne nogannnwxa

0CT1 00195-76 crp.111

Ta6auna 4

TNorpenwunaa cuna Toxa [, 2p
*
HoMunanzBag B HaA3OMHBIX YCIIOBHSIX

cuna ‘Toxa B Ha3eMHBIX npy TeMneparype B HA3eMHBIX

anm::? -ro: ycioBuax NIpH OKpyxawme#l cpenbl yCIOBHAX NpH

i Temmeparype |60°C, ycnomax pas~ | Temmepartype

OKpyxaiomef |pexeHnas 5 MM pT.CT, H| OKpyxaiome#

cpensl TeMnepaTtype OKpYXae cpenpl

20°C jome#t cpemn 20°C | mmmyc 60°C
2,0 1,2=1,5 (1,7) 1,2=1,5 (1,7) 1,6=1,9 (2,0)
3,0 1,2-~1,5 (1,7) 1,2-1,5 (1,7) 1,4-1,7 (1,8)
4,0 1,2-1,5 (1,7) 1,2-1,5 (1,7) 1,4-1,7 (1,8)
5,0 1,2-1,5 (1,7) 1,2«1,5 (1,7) 1,4-1,7 (1,8)
7,5 1,2-1,5 (1,6) 1,2-1,5 (1,6) 1,3-1,6 (1,7)
10,0 1,2-1,5 (1,6) 1,2-1,5 (1,6) 1,3-1,6 (1,7)
15,0 1,2-1,5 (1,6) 1,2=1,4 (1,6) 1,3=1,6 (1,7)
20,0 1,2=1,5 (1,86) 1,2-1,4 (1,6) 1,3-1,6 (1,7)
25,0 1,2=-1,4 (1,6) 1,2-1,4 (1,6) 1,3-1,6 (1,7)
30,0 1,2-1,4 (1,6) 1,2-1,4 (1,6) 1,3-1,6 (1,7)
40,0 1,2«1,4 (1,6) 1,2~1,4 (1,6) 1,3-1,6 (1,7)
50,0 1,2~1,4 (1,6) 1,2=1,4 (1,6) 1,3-1,6 (1,7)
75,0 1,2-1,4 (1,6) 1,2-1,4 (1,6) 1,3=-1,6 (1,7)
100,0 1,2-1,4 (1,86) 1,2=1,4 (1,6) 1,3~1,6 (1,7)
150,0 1,2-1,6 (1,7) 1,2-1,6 (1,7) 1,3-1,7 (1,8)
200,0 1,2-1,6 (1,7) 1,2-1,5 (1,7) 1,3=1,7 (1,8)

MMpumevuanne, B cxobkax ykasaHo MaKCHMAaNLHOe SHAYEHHe MOTPAHMYHOIO TOKA
aBTOMATA 3aAllMTH NPH Neperpyaxke B omuolt dase,

5. Morpanwsmes cuna Toxa Jppap o TPOXTOTICHLIX SBTOMATOB SamWTH THNa

cpensl npuBeneHa B Taba. 5.

A3[13 npn TpexdasHO CHMMeTpHUHO! Neperpyake B PAMNIMYHLIX YCIIOBHAX OKpYyXaiome#
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Ta6nuna 5

lMorpaxuuHas cuna Toxka J noep,
Homuransuas
CHIA TOKS | o pagpy | B HASSMEMX YOLOBNAX | poq, oy
A yCnoBuax npu TpH eﬁpawpe ycnopusix OpH
oammETEL, TemnepaType Oppyxatomen CpeR | remmepaType
60° C, ycnopuax pas-
OKpYy xalomek KeHHT 5 MM or. u OKpyxalomelt
opemt p;»mepa'rype o$§m; cpens!
(o] [o]
20°¢ ome#t cpemnt 20°C Marye 60%C
100 1,2=1,6 (1,9) 1,2-1,5 (1,9) [1,3-1,8 (2)
150 1,1-1,6 (1,7) 1,1-1,5 (1,8) 1,2-1,6 (1,8)
200 1,1-1,6 (1,7) 1,1-1,5 (1,6) 1,2-1,6 (1,8)

[Ipumeuanue, B ckofkax yxasaHo MaKCHMalbHOe GHAYEHMO NOTPAHWYHOIO TOKA
apTOMaTa 3aIMTH NpH Neperpyake B opHo#t dase,

6. lMorpasuvnaa cuna Toka J, noep* npegoxpanvTeneit Tuna [IM nmpx pasmauHbIX
yclnoBmax OKpyxawme#t cpeam npuBepneHa B Tabi. 6,

Ta6uauna 6

Nelusu.

Ne u3s.

Hus. Ne aybannara
Mus. Né nognaknnaxa

IMorpenwdanaa cuma ToKa Inae,o*
HZ:HP:W’I:::H B Ha3eMHBIX B HASGMHBIX YOMOBMAX | o 1o
npeaoXpanuTe~ | YCIOBHAX IPH TIpA TeMIepaType ycaoni.;lth;:n
nent, A TeMueparype 8(;)‘1’( g"‘;;‘g:ﬂ:p::;_ TeMneparype
OKpyxawmel OKpyxaome#t
e [T | crom
20°C ol caom o0 | Mmye eocc
2,0 1,4-1,9 1,4-1,8 1,9-2,3
5,0 1,4-1,9 1,4-1,8 1,9-2,3
7,5 1,4-1,7 1,4-1,6 1,6=-1,8
10,0 1,4-1,7 1,4-1,6 1,6=1,8
15,0 14-1,7 1,5-1,6 1,6=-1,8
20,0 1,6-1,9 1,6~1,8 1,8-2,0
25,0 1,6=1,9 1,6~1,8 1,8«2,0
30,0 1,6-1,9 1,6=1,7 1,8=2,0
40,0 1,6-1,9 1,6-1,8 1,8-2,0
50,0 1,6-1,9 1,6=1,7 1,8=«2,0
75,0 1,6-1,9 1,6~1,7 1,8=2,0
100,0 14-1,7 1,4-1,6 1,5-1,8
125,0 1,4-1,7 1,4-1,6 1,5=1,8
150,0 1,4-1,7 1,4-1,6 1,5=-1,8




MNelasn.

e uss.

Hns. Mo aybasnara

Hus. Mo nopnnannna

7. Torpasnunas cuna Toxa [ 0

2Py
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aBToMaTOP 3amHTH THna A3P npH peannaHbix

ycnopESiX OKpymawomeft cpeast (cpemnne sHAueNHg) npuPegeHa B TaGn. 7.,

8, MNorpauuuuad cuna Toxa J nozp,, npenoxpanutenelt tunos HIl, TIT u CII
NpH PA3/IMMHLIX YCIIOBHAX OKpymailoue#t cpeanl (CpeiMe SHaueHMs) NpMBeneHa B

Tabn. 8,

TaGannoa 7

Morpaunusas cana Toxa |
Hommnanezas nozp #*
CHI& TOKA B HAGGMHHIX yCNOBHS B HAGEMHHIX
aBTOMATOB YCNoBRAX X
A IpHE TeMneparype ycnosusx Ip)
OKpyxalomieft cpenpl TeMaeparype
20°C OKpyxawomel
cpennt 50°C
20 1,37
25
330 1,45
40 1,2
50 1,36
60
70 1,40
80
290
100 1,30 1,1
1285
150 1,26

Ta6nuna 8
o Torpaununaa cuna Toxa [ noep,
¥ HOMHH&/ILHAZ B HoGoMELIX
cuna ToKa B HASOMHBIX YC/IOBHSIX cnos “
npegoxpaumtend,| NpR TeMIEpPATYPe ¥ HAX 1P
A OKpy xatome#t cpensl Temueparype
20°C OKpy xasomel
cpeap: 50°C
Hl=5 1,40
UIre=-10 1,30
Hl=15
Ul=-20 1,25
WIk-30 1,30 1,25
Ul=35 1,20
Hn-50 1,25
UI-75
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IllpoaonxeHnune rTabua, 8

Nelusu.

Ne u3s.

Nus. Ne pyfauava
Mus. Ne nogamannxa

[Torpanuynas cuna Toxa z o2
Tum P %
¥ HOMHMHAa/LHas B HA3eMHBIX
B HA3eMHBIX YCIOBMSX
cujla Toka yCloBHAX INpH
npH TeMrepartype
TNPENOXPAHRTOMNS, | 0 o oh cpemt TeMIepaType
A 124 20°C OKpyxaomei
cpempr 50°C
HIl=100
HI-150 1,20 1,10
HIN=-200
UM-2 50
TI-200
Th-400 1,45-1,50 -
TI=600
TI=900
Cll-1 1,20
CI-2 1,25
CI=5 1,10
Cll=10 1,20
Cll-15
Cl-20 1,25 -
CI=25
Cl-30 1,30 -
CI-40
9. Cwia TOKa cpabaTeiBaHmsl 9/1€KTPOMATHHTHOH oTCeuky [ 0p.3.M.0 apTOMAaToB
saumTH cerelt nmpusenesa B taba, 9. *
Ta6nuna 9
Tun asTomaTa Homunansnas Cuna Toxka cpaGaTbiBa—
cwia TOKa aBTO=- | HHA 3MeKTPOMAarHUTHON
SalmTel Mara sammThl, A | orceuxy, [
’ ' 40p.I MO,
A3%1-20-~ 50 20~50 8~15
A3®M=20 = 50 20-50 20~ 30
A3PI=20 =50 20-50 8~15
A3~60 =250 60 ~150 11-19
200, 250 9~15
20~50 9~15
A33-20-200 75 9-14
100 10-14
150, 200 5-~10
100 10-14
A313-100~200 150 5-10
200 g 1)




ﬂs. Ne py6aunara

Nelnam.

Yus. Ne nognnnnuka 2788 Ne u3s.
OCHOBHBIE MTAPAMETPBI TEHEPA TOPOB [NEPEMEHHOTO TOKA
O6oaHayeHde napamerpa
Tan P 2) )
1
reneparopa| Sr, | g g7 Al X X x% I x, | x re A\ 7, ol The |ners |22 |1
kB.A | "M E A dy | "d, dy | "2, oy I 2, |'dop| 'd," |yeri iyerrg |dyerr,
I'-30Mu86 30 | 208 83 | 1,56 - Jo,11 0,12 | 0,04 | 0,02 | 0,04} 0,17 |0,0014| - - -
Pr—40T146 40 | 208 | 111 | 1,63 ]| 0,34|0,12 | 0,14 - 0,02 | 0,04]0,10 |[0,0020| 3,20 | 4,70] 6,84
=408 40 | 208 | 111 - 0,24 0,15 | 0,20 | 0,07 | 0,02 | 0,05|0,22 |0,0020| 3,96 | 5,40]| 8,10
T-60Mu6A 60 | 208 | 167 | 1,41 - - - 0,03 | 0,02 | 0,02| 0,13 - 3,35 | 4,94 8,27
I'™—60Ma8B 60 | 208 | 167 | 1,43 | 0,25]0,09 - - - - - - 3,00 | 4,80| 7,18
Pr—-60Ma8Y 60 | 208 | 167 | 1,01 - |lo,11 |o,12 | 0,02 ' 0,02 - |o,19 - 3,00 | 4,55| 7,78
Ir—-90Cu6 90 | 208 | 250 | 1,99 | 0,12]|0,07 | 0,15 - - - | 0,20 - 2,30 - | 8,86
I'r-120T86 | 120 | 208 | 333 | 2,00 | 0,14]0,10 | 0,10 - 0,02 | 0,04} 0,46 |0,0020| 3,50 | 5,40] 8,40
YcpenHeHHH e 3HaAUEeHHd NapaMeTpoB CYMeCTBYKOMEX GOPTOBEIX 'reHepaTopoB
- |- ] - | 18] 025|015 |[015] 0,04 | 0,02 | 0,05]0,2 |0,0015] 3,30 | 500]8,00
=
o
—
: b
J |2
S |l
S |o
1
£
-~
8 & |o
© 10
)
ke
(=Y
[=3
(6]
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MPUJIOXEHUE 10
CnpaBounoe

COMPOTUB/IEHUA BOPTOBBIX IMPOBOAOB U TPEX®A3HLIX JTHHUN

Noluzm.
N

K38,

0

2788

Hus. Ne aybnwkara
Yus. Ne nogawnnnna

ConpoTHBiicHHE NPIMOA NOCHE=
AOBATeNLHOCTH TpexdasHof OaHO=-
KaHALHO! JIMHMK NepeMeHHOro
Conporusnenue | Toka sactoroit 400 I't mpm
Ton HommuaneHoe | mocroauHoMy IVIOTHOM TPEYroNbHOR KOHPHry=—
ceuenxne TOKY pawns mpoeoaoe, Om/M«103
nposoaa 2
ML, MM {Rm}nacr
? AKTHBHOE HNunyxTHBHOE
Om/m* 10'3 CONPOTHBIICHKE | CONPOTHBRIICHHES
(R ¢am
™ ) nep (x
™ )/79,0
0,35 49,000 49,000 1,04
0,50 36,000 36,000 0,99
0,75 23,500 23,500 0,92
1,00 17,600 17,600 0,86
1,50 11,700 11,700 0,83
2,50 7,250 7,250 0,73
4,00 4,400 4,400 0,77
BIIBJ1 6,00 3,000 3,000 0,67
10,00 1,750 1.750 0,66
16,00 1,090 1,090 0,61
25,00 0,700 0,720 0,58
35,00 0,520 0,530 0,57
50,00 0,400 0,430 0,59
70,00 0,250 0,300 0,55
95,00 0,190 0,250 0,54
0,35 49,000 49,000 1,01
0,50 36,000 36,000 0,98
0,75 23,500 23,500 0,92
BIBAM I 4 00 17,600 17,600 0,86
1,50 11,700 11,700 0,83
2,50 7,250 7,250 0,77
35,00 0,950 0,960 0,65
BIBJIA 50,00 0,670 0,680 0,61
70,00 0,440 0,470 0,57
95,00 0,330 0,350 0,56
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Neluzm.

Ne u3s.

2788

Hus. Ne aybannara
Hus. Ne noganxuna

[IpoRoaxenue
ConpoTHRNIEHH® NPAMOA NoC/e=
noBaTeNbLHOCTH TpexdasHoft omHO-
KaHaNMBLHOR JIHHMH ITepPeMeHHOro
ConporaBnense | Toka uactotot 400 I'm npr
Tom Homunanbnoe| noCTOSHHOMY oTHOR TpeyronbHOf KoHOHIY-—
npoBoRa xg:eﬂ:i‘eM ( R1M1)°/:gcr ; pawau mposonos, OM/M+ 10
' Om/M.+103 JY— MunyxTustoe
CONpOTHB/ICHNE conﬁ-:lmeaue
(R ) nep (X101 ) rep
0,35 49,000 49,000 0,97
0,50 36,000 36,000 0,93
0,75 23,500 23,500 0,88
1,00 17,600 17,600 0,80
1,50 11,700 11,700 0,77
MTN=200 2,50 7,250 7,250 0,72
(NTN-250) 4,00 4,400 4,400 0,76
6,00 3,000 3,000 0,63
10,00 1,750 1,750 0,66
16,00 1,090 1,090 0,66
25,00 0,700 0,720 0,63
35,00 0,515 0,530 0,61
50,00 0,390 0,436 0,58
70,00 0,230 0,300 0,58
0,35 54,000 54,000 1,00
0,50 36,900 36,900 0,94
0,75 22,400 22,400 0,89
1,00 17,600 17,600 0,87
1,50 11,700 11,700 0,82
2,50 7,250 7,250 0,78
BUH 4,00 4,400 4,400 0,72
6,00 3,000 3,000 0,69
10,00 1,750 1,750 0,66
16,00 1,110 1,110 0,63
25,00 0,700 0,720 0,60
35,00 0,515 0,530 0,59
50,00 0,390 0,436 0,57
70,00 0,251 0,300 0,56
0,35 52,400 52,400 0,95
BIICPI1 0,50 40,600 40,600 0,89
0,75 25,900 25,900 0,84




Nelusn,

Ne n3s.

Hus. Me ayamnara
Hus. Ne nopsnnansa
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[IpononxeHue
ConpoTuBlieHre HNpaMOR nociie=
AOBaTeNLHOCTH TpexdasHolt onHO=
KaHaNbHOR NMHHM NepeMeHHOIo
Homunansnoe anr;pgﬁxz,e};e Toxa wacrorok 400 I npH
Tun nIoTHO! TPEYro/LHOR KOHPHIY=
CeyeHue TOKY. “’Z
npoeoaa , MM ( PfM )nacr , pamuu nposomos, OM/M+ 10
«103
Om/uM+10 AKTHBHO® NHpyKTHBHOE
CONpPOTHBIIEHAE CONpOTHUBTICHHAS
daarr
(Rrﬂ)nep (X/M/nep
1,00 19,200 19,200 0,89
1,50 13,400 13,400 0,81
BITTPI 2,50 7,800 7,800 0,76
4,00 4,800 4,800 0,73
6,00 3,400 3,400 0,69
0,20 124,500 124,500 0,94
0,35 64,000 64,000 0,87
(80,600)* (80,600)*
0,50 42,500 42,500 0,82
(53,000)* [ (53,000)"
0,75 26,000 26,000 0,75
BIAO 1,00 20,300 20,300 0,75
1,50 13,200 13,200 0,73
2,50 8,000 8,000 0,74
4,00 5,000 5,000 0,67
6,00 3,200 3,200 0,68
10,00 2,600 2,600 0,64
16,00 1,270 1,270 0,59
25,00 0,830 0,840 0,57
35,00 0,580 0,610 0,57
50,00 0,410 0,460 0,57
70,00 0,300 0,360 0,65
95,00 0,220 0,290 0,56
0,20 100,000 100,000 0,89
0,35 63,800 63,800 0,81
Bue (76,500)" (76,500)*
0,50 42,400 42,400 0,77
(50,500)* (50,500)*

‘[lnsx NPOBOAOB C YNPOWYHEHHON XWIoi,




Nelwam.
Ne u3s.

2788

Hus. Ne ay6nukara
Hus. Ne noaswnnnka

0CT1 00495-76 cxp.110

IlIpoponXxexue

ConpoTHBIeHHe NpPSMOR Nocie=
OOBATE/ILHOCTH TpexhasHOH OmHO=
KaHAILHOA NHHHH IepeMeHHOro
Comnporupnenne | Toxa uactrorot 400 It npu
T HommanbHoe | MOCTOSHHOMY IVIOTHOH TPEYTroNbHON KOHQHIY-
o Om/m+103
nposopa | CeUeHEe 5 mxy{kmlmr paiu nposogos, OM
KU, MM 3
OMm/M» 10 AKTHBHO® HUagyxTHUBHOS
CONPOTHRIICHAE
CONPOTHBIICHHE daamt
(Riml nep (X1 ) nep
0,75 26,000 26,000 0,67
1,00 20,300 20,300 0,69
B 1,50 13,200 13,200 0,66
2,50 7,650 7,650 0,58
0,20 117,000 117,000 1,03
0,35 66,350 66,350 0,96
(77,000)* (77,000)®
0,50 45,500 45,500 0,90
BaC (52,800)* (52,800)"
0,75 27,560 27,560 0,84
1,00 21,900 21,900 0,83
1,50 14,350 14,350 0,78
2,50 8,290 8,290 0,73
4,00 5,560 5,560 0,70
6,00 3,700 3,700 0,67
0,35 101,600 101,600 1,34
0,50 67,500 67,300 1,26
0,73 41,300 41,300 1,12
BCA 1,00 32,300 32,300 1,11
1,50 21,000 21,000 1,06
2,50 12,000 12,000 0,96
4,00 8,100 8,100 0,85

*ﬂna NMPOBOAOB C ympouHeHHOH xunoft,

lIpumeuanua: 1, ConpoTHBIeHHe NPOBOAOB MNOCTOSHHOMY TOKY NpHBEEHO NIa

TemuepaTypet 20°C. [lna paboue#t TemmepaType! mposopa &
COTNPOTHBJIEHHE® [O/IKHO ONpenenaTscd no $popmyne

(Rps) e (8 )= (Rans) noem. 20 L7+ X (8 -20)].

2. [na onpepeneRMs AKTHBHOIO H MHAYKTHUBHOI'O COMPOTHBICHHS
npsMolt NOCI/IeAoBaTeNLHOCTHE Gaanl Tpexdaanofi MHOIMOKaHaIb-
Ho#t sIMHUE HeoOGXOMMMO yKasaHHOe B Tabi/nine aKTHBHO® K
MHOYKTMBHOE CONPOTHBI/ICHHS DA3AEiTH HA 4HCIIO KAHAJOB,




Jelnan.

2788

Hus. ) ayéansata
Hus. ¥e sapsanaaa

08

97

1]

o5

o4

03

g2
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3. [ing npuGnEXeHHOIO ONpPeAeNIeENs AKTHBHOI'O CONPOTHBICHHS
Hynesofk nocnenoBaTenuuOCTE pacel Tpexdasuol muHME Heol-
XOMMMO X AXTHBHOMY CONPOTHBIIGHMK NPHGABETL NONPABKY

ARO. BOATYV H3 rpajmxa na uepT. 1.

4, [ins onpeneneHus EHAYKTHBHOIO COHPOTHNICHES HYneBolt noo=
NenoBaTeNnLHOCTH oanoft dasel Tpexdaamoft numEm noTHOR
Tpeyronsuoft xOBPEI'VpANME MOXNGO NONLSOBATHCH NAHHMIME

rpajuxa na wepr. 2.

Monpapxa ANs ONpeie/ieMHs AXTHBHOIO CONPOTHBJIEHHS HYNOBOl NOCNeAOBATOMLHOCTH
dazr Tpexaamolt mmmm c nnotsolt Tpeyronumoft xonpErypammet AR,

AR, ,0m/m-10°

”,_

o

$0

0

A = pPaccTOSHHe NMHEYM OT AWPATIOMHHHEROA OGUIMBXHM KOpIyca camoneTra

Yepr, 1

70

—t A M




Nas. Y ayéannara

Nejusn.

Hus. MNe nopanenuna

2788 e 3.

3
Xo,0m/M-10

UBAYETHEHOE CONpPOTHB/CHEe HYZeBOR NOCeAcBaTeNLBOCTE oamoli dass:
Tpexdassofi manmu (moTHAS TpeyromnEas xompErypamms) mpr sactore 400 I'u
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Hus. Ne pybauxara

Yus. Ne nogannunna

2788

[ X184 )nep

UBRyKTHBHOE cOmpoTHBIeHHe ABYXIpOBOMHON nmuum (Ha nBa npomopa) npu yacrote 400 I'm
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Hus. Ne pybarKata

Nelnam.

Yus. Ne nopnwnnnka

2788 Ne uas.

( Xy e, Om/m1 707

VHAYKTUBHOE CONpPOTHBIICHUE JIMHAM IPOBO[ =~ obwmBKa npu dactore 400 I'm

035
3,0 s = ——] 1,00
/ﬁ// T 1,50
— - P 2,50
2,5 | L —T 1 — 4,00
3 / > s /, ] 6,00
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TNMPUJIOXKEHHUE 11

CripaBounoe

COMPOTHUB/IEHUSA AIMMAPATOB 3AIIMTHI U KOHTAKTOPOB

amaueHue) npusejeHo B Tabm, 1.

1. ConpoTuBiicHue annapaToB SalIXTHI 7"‘,_z IpH HOMHHAaNLHOW cule Toka (cpedHee

Tab6nuua 1

Nefusn.

Ne u3s.

2788

Ne aybannara

PR

Yue Ne nognwsmuna

A3d1=2 0,22000 A33-7,5 0,04000
A3d1-3 0,11000 A33-10 0,02000
A3P1-5 0,05000 A33-15 0,01000
A391-7,5 0,04000 A33-20 0,00800
A3¢1-10 0,02000 A33-25 0,00600
A3¢%1-15 0,01000 A33-30 0,00500
A391-20 0,00800 A33-40 0,00400
A3d1-25 0,00600 A33-50 0,00300
A391-30 0,00500 A33-75 0,00100
A391-40 0,00400 A33-100 0,00100
A391-50 0,00300 A33-150 0,00060
A3PM=20 0,00700 A33-200 0,00060
A3bM=-25 0,00600 A303-~-100 0,00050
A3PM=30 0,00500 A3[13-1 50 0,00050
A3PM-40 0,00400 A3[13-200 0,00050
A3dPM=~50 0,00300 M2 0,06000
A3-60 0,00140 [IM=5 0,03000
A3-70 0,00140 [M=7,5 0,02000
A3-80 0,00140 [IM=10 0,01500
A3-90 0,00140 [IM=15 0,01000
A3~-100 0,00140 [TM=~20 0,00600
A3-125 0,00080 MMM=25 0,00500
A3-150 0,00080 MM=30 0,00400
A3-200 0,00080 TIM=40 0,00300
A3-250 0,00080 [IM=50 0,00200
A33-2 0,22000 IM=75 0,001 30
A33-3 0,11000 [MM=100 0,00090
A33-4 0,08000 IM=125 0,00080
A33-5 0,05000 M1 50 0,00070
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lIponponxeHue Taba, 1

Trmaaanx:xam 7, O Tm; ma;ngara 7, OMm
A3P-20 0,01470 Ul=75 0,00080
A3P=25 0,00784 Ul=100 0,00009
A3P=30 0,00720 Ull=1 50 0,00007
A3P-40 0,00375 WIk-200 0,00004
A3P=-50 0,00360 UI-250 0,00003
A3P~60 0,00163 TI=-200 0,00050
A3P=70 0,00162 TI=400 0,00016
A3P=-80 0,00100 TI-600 0,00010
A3P-90 0,00087 TI=200 0,00010
A3P~100 0,00063 Cll-1 0,30000
A3P-125 0,00053 CIl=-2 0,09100
A3P=150 0,00040 Cl-5 0,05100

Ul=5 0,11800 CI+=10 0,03000
WUI-10 0,02100 Cll-15 -
Wl-15 0,00796 Cl1-20 0,00440
UI-20 0,00683 Cl=25 -
UI=-30 0,00432 CI-30 0,00286
UIl=-35 0,00410 CIl-40 0,00230
UI=-50 0,00676

Neluam.

Ne uss.

2788

Hus. Ne pybaukara

Yus. Ne nognnnwusa

MpuMeuanne., Conporunienne apTomMaToB samuTel THna AP npmumaercs

paPHBIM CONPOTHBIICHUIO aBTOMAaToB 3aumuTel THna A3Pl Ha
PABHEIE HOMMHE&JILHBIE TOKH,

HaJILHOH cuile TOKa npuBedeHo B Tabn. 2,

TaGanrua 2

Homupansuaa cuna

TOKA KOHTaKTOpa, 7‘;‘, Om
A

10 0,00270

20 0,00260

50 0,00130

100 0,00060
200 0,00033
400 0,00018
600 0,00013

2, ConpoTuBiieHHe CHIIOBON IEMM KOHTAKTOPOB 7 THna TKO n TKC npn HOMH=




Neluam.

e ass.

HNns. )& gybannara

Hus. Me negannunna
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MMPUJIOXKEHUE 12

CupaBouHoe

OTKMIOHAIOIIAA CINOCOBHOCTL ABTOMATOB 3AILMTHI
1 NIPEJOXPAHUTEJIEN

1. Orxmouaomas CnocOGHOCTL OAHOMOJMIOCHHIX ABTOMATOB SAUMTH NEPEeMEHHOIO
ToXa npu HanpspkeHun cetd 210 B, wacrore 400 I, kKoadduumeHTe MOHOCTH LeEIM
0,3~0,5, ycnopusix paspexeHns 5 MM pT.CT. ¥ TeMHepaType Okpyxaoilelt cpemsl
20°c npusenexna B raba, 1.

Ta6Gnuna 1
HonycTaMmoe suaueHMe cuimbl Toka K3,
YCTaHOBJIGHHOe B lem 6Ge3 aBTOMATA B
Tan peMsd
aBTOMATE MaKCHMATBHOS TNepnoguueckaa coc= cpabaTsiBanus
Tapndmes CWIB TOKa aBTOMaTa,
oamTE a::;:enne yl:_p— NP MHHEMAIILHOM Bpew c
xa I_y don, A MeHH cpaﬁa'z;marmA
(avnnmTymHoe) | BTOMETE L 0n,
Has )

A3P1-2 350 250
A391-3 450 300
A3d1.5 700 500
A301-7,5 1000 700 0,010
A3¢%1-10 1400 1000
A3%1-15
A3¢1-20 1700 1100
A3d1-25
A3%1-30
A3®1-40
A391-50
A3GM-20 2000 1200 0,005
A3dM-25
A3dM=30
A3dM=-40 3000 1600
A3 dM=50 4500 1800

2, Orxniogamwasg cnOCOGHOCTH TPEXNOIIOCHHX ABTOMATOB 3allUTH NEPEMEHHOT'O
TOKa npu Hampaxexun cetu 210 B, wactrore 400 TIi, xoapduUMeHTe MOMHOCTH Lelm
0,3=0,5, ycioenax paspexeHHss 5 MM pT.CT. H TeMIepaType OKpyxammel# cpenbl
20°c npueeneHa B Tabn, 2,




Neluam.
No u3s.

2788

Hus. Ne aybankara
Yus. Ne nopaunnnxa

e
r———
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TaGauna 2
Honycrumoe auauenue cwibl Toka K3,
T YCTaHOBNIeHHOe B lenu Gea aBTOMAaTaA Bpems

aBToMaTa | MakcumanbHoe llepromrieckas Coo- | cpaGaTsinaiia

samus  |sHauenme yaap | TERAEIOmas cunst Toxa | aeTomara,

moh oum o~ | TR e |
Coatgaios) | @roeme g, A

A33=2 350 250
A33-3 450 300
A33-4
A33-5 700 500 0,010
A33-7,5 1000 700
A33-10 1400 1000
A33-15
A33-20 1700 1100
A33-25
A33-30
A33-40 2500 1400
A33-50 0,005
A33-75
A33-100 4500 2000
A33-150
A33-200 5500 2500

3. Orrmoyalomas CnoCoGHOCTL ABTOMATOB SAIMTHI [OCTOSHHOIO TOKA NpH HANDSe
xenuu cetn 30 B, Bpemenn Hapacranmsa Toka K3 0,01 c, ycnopusix paspeieHus

5 MM pT.CT.H TeMmuepaType OKpYyxaiomell cpeab! 20°C npuBeaeHa B Tabn, 3.

Tabauuna 3

Tun [omycTrMoe 3HaueHHue Bpemsa
aBTOMAaTA MaKCHMAaJIbHOR CHWIb! Toka| cpaGaTsiBaHHa
3aluTs K3, YCTAHOBNEHHOE B lgw aBTOMATA, C

nmx Ges aBTOMAaTA
Lrmax_gdon | A

A3PT=2 6000 0,020
A3PT=5 5000

A3PI-10 0,010
A3Pr=15 4000 '

A3PT=20

A3PT=-25 3000 0,005
A3PT=30




Neluam.

Ne u3s.

2788

Hus. Ne nyGaunara
Hus. Ne nopnnunnna
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[Ipoponxeune Ta6n, 3

T [onmycTuMoe asHadeHue Bpems
MAEKCHMA&JILHOH Cuibl TOKa
aBToMara K3, yOTAHOBIEGHHOE B Lo~ cpabaTsiBaHug
3aumM TsI » ¥ apTOMATa, C
nu Ges aBTOMAara
7 max don s B
A3PT-40 4500
A3PI=-50 5000
A3-60
A3-70
A3-80
A3-90 5500 0,005
A3~-100
A3-125
A3~150
A3=200 6000
A3-250

4, Orxnoyawuas CnocobHOCTL IpeaoxpanMTeneit Tuna [IM Ha nepeMeHHOM
TOKe npu HanpsxeHny cetH 210 B, uactore 400 I'f, KoapbuuneHTe MOMHOCTH LENH
0,3=0,5, ycnopusix paspexeHus 5 MM DPT.CT. U TeMneparype Oxpyxaioulelt cpeasi 20°C

nprBefeHa b Tabn, 4.
Tab6bavuna 4

Nonycrumoe 3uayenue cuwner Toka K3,
yCTaHORIEeHHOe B nenu 6Ge3 NpenoXpaHuTens
BpeMsa
Tin Maxcamansroe | (CPUOAMHECKas COCTaB-- cpabaTuiBanus
npesoxpa-— JMomas CWIbI TOKA IpH
sHaueHMe ypap— npefoXxpanuTens,
HUTENS MEHHMAJILHOM BpeMeHH
HOH CHIBI TOKAa c
cpabaToiBanug npefoXpa=
{y don, A ) marenst  I5,., A
BMILTHTY AHOS ( appexruBnas)
M2
[M=5
MMM=7,5
MIM=10 4500
[IM=15
TIM=20 8000 0,00125
[IM=25
I[TM=30 3000
I[IM=40
[IM=50 2000
[IM=75 3000 0,00500
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[Ilpoaonxerune Tabn, 4

[omycTuMoe 3HadeHHe CHibl Toka K3,
yCTaHOB/IEHHOe B Heny 6e3 npeaoXpaHu-

Tvm Tens Bpems
niiﬁ‘ia’ MaxcumansHoe Tepromiueckas CoCTaR- It S
Jsomas CHIR TOKA NpY PenoxpaHaTed,
SHauyeH¥e ynap- c
ol CEEl ToKA Mmgmanbnom BpeMeHn
Ty dom. A cpabaTbiBaHMs PefoXpa-—
(abxlwmm;ynuoe) wurens [ 3,, , A
( abpexTHRHAT )
[IM=100
IM-125 8000 3000 0,00500
[IM=~150

lpuMmeuanue, [lpenoxpanurenu Tina IIM Ha HOMHHanbHBle TokH 30, 40 H
50 A mo oTkmiouaiowel cnocobnocTn popaGaTeiBAOTCS 4O TOKOB
4500 A (apdexrupnag).
5, OTkmoyaomas CloCOGHOCTL mpepoxpanuTenci Tuna [IM Ha MOCTOSHHOM TOKe
npu Hanpsixkennu cetd 30 B, Bpemenu Hapacranus Toka K3 0,01 c, ycnosuax paspe-

XeHusg 5 MM pT.CT. ¥ TeMmuepaType OKpyxaloe# cpensl 20°C npuseneHa B Tabn. 5.

Tabauua 5

[omycTuMoe 3HaYeHHe Bpemsa

Tuu MaxcUManbHok cuner roka K3 ) cpabaTnmsanus
npeaoXpaHuTenld| yCTaHOB/IeHHOe B LelH npefoXpaHATeNd,
6ea npenoXpaHuTeNd, c, He 6onee

!max Fon A

NM=2
M=5
[M=7,5
MM=-10
nM-15
NM=-20
M-25
M=30
MMM=-40
[IM=50
MMM=75
[IM-100
[M=-125
MM=1 50

8000 0,01




Nelusm,

Ne n3s.

2788

Hns. Ne aybrunata
Hus. Ne nopawnunxa
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6. TepMuueckas yCTOMYMBOCTL TPEXIOMIOCHHIX ABTOMATOB 3AWMTH C AMCTAHIHOH—

HBIM yIpaBlleHHeM NIpHBefeHa B Tabn, 6.
Tab6nuua 6

Honycrumasa TepMudeckas Bpema
Twvm ycroqusocTh annapara | cpaGaTeiBaHHs
annapata 3auUUTE annapaTa 3a--
(12 ¢ ) aon, muter T, ©
A2 e C
A33-100 300-10°
A3[13-150 400.103 0,1
A3[13-200 500.103




Kus. Ne gy6nunara

Nelnam.

Hus. Ne nopnwunwuna

2188 Ne u3s.

U8
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76
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BHEIIHHUE XAPAKTEPHCTUKH TPAHCGOPMATO PHO=-BLIITPAMUTEJIBHBIX YCTAHOBOK

1. BuewHsgg XapaxTepuUCTHKA TPaHCHOPMATOPHO-BLIIPIMUTENLHOH yCTaHOBKH

(o]
BY-3A mpu remmeparype okpyxawuwe# cpenwt 25 C npusenena ma uepr. 1.

t\\
\
\N
N
TN
N
AN
N\
N7
SO
NI N
N
N ‘\~N\‘
N
500 1000 1500 2000 4,

1 - B xo;mOOHOM coCTOSHUW; 2 - IOC/E NPOTpeBa HOMHWHANLHLIM TOKOM B Teuchwe 1 u

Yepr. 1

aouhlzqadng
€T UHIXKOUHNJLU
e/ -G6H00 + 130




Wns Ne aybaunata

Nelusm,

Kus. Ne nopnnunnka

2788

Ne u3s.

2, Bueurnas xapakTepucTUKa TPaHCHOPMATOPHO-BHITIPAMUTENLHON ycTaHosku BY-GA

o
Np4d TeMIeparype OKpyxawuehk cpeaw 25 C npuBeleHa Ha 4epr. 2.

Us

N

281
N

/7

N
AR
N

20

N
\

16

12

AN

N

N

N

N

1000

2000

3000

1 - B XONOOHOM COCTOSHUU; 2 — IOC/IE NPOrpeBa HOMWHAILHEIM TOKOM B TeyeHuwe 1 y

Yepr, 2

LA

cET0 9/-G6H00 +130




Hue. Ne pybnunara Nelusm.

Hus. Ne noanntnuxa 2788 Ne u3s.

3. Buewrnaa xapakTepuCTHKa TPaHCHOPMATOPHO-BENIPSMUTENLHON ycTaHOpKu BY-9A

. o
npu TeMIeparype okpyxawouweid cpeasl 25 C npupenena Ha uepr. 3.

U8
N
281 \\
\\~
N
2% =

20 ™~

\ 1
16 N
N \\
12 Z 7\ ]
L -
8 S By

/
/

4 \\ -
™~
¢ 7000 2000 3000 4000
1 - B xonoaHOM cocTogHWH; 2 - TNOC/Te TPOTPeBa HOMWHAILHLIM TOKOM B Teyenue 1 y
Yepr, 3

7 A

ST 91-G600 + 130




Hwe. Ne gybnrunata Nelusm.

Hus. No nogannunna 2788 Ne uss.

4, BuewHss XapakTepHCTHKA TPaHchOPMaTOPHO-BHIIPIMUTENLHON ycTaHoBKM BY-12A

TpU TeMileparype OKpyxalouleit cpeas! 25° npupeneHa Ha uept. 4.

Us

4

28p

L

24 NN

AN

\
20 N SN

76 N

12 AN

/l /
/

4 ™. e

\‘ N

g 2000 2000 G000

1 - B xonoouom COCTOSIHUU; 2 - [ocne Iporpepa HOMHWHAIIBHBIM TOKOM B TedeHue 1 y

Yepr, 4

8000

JA

verd> 9/-G6i00 | 130

L



Wue. Ne ay6nukara

Nelusm.

Hus. No nognunnuna

2788 Ne w3s.

Ua

20

10

BONBbT~-AMIIEPHBIE XAPAKTEPUCTUKY AKKYMY/IATOPHBEIX BATAPEN

1. Bonbr-aMnepHag xapakTepUCTHKa akKyMynsropuoii Garapew 12CAM-55 npubenena wa uepr. 1.

AN

N
N

N

N
\\

<
AN
N

()
1 - nomHocThIO 3apsxeHHad GaTapes NpH HauaNLHOH TemiepaType sieKTpomura 20 C;
o
2 -~ Garaped, paapsxeHHasa Ha 25% HOMHHA&/ILHOR eMKOCTH NPH HadallbHo# TeMiepaType aqiekTpoiuTa 20 C;

Yept. 1

;A
a 7000 2000 3000 2000

sounogwdi)

vT FUHDKOLUL
Se1*40.9/-G6100 F 130




Hus. Ne aybannara

Nejusu.

Yus. Ne noxnunnnxa

21788

Ne a3,

2. BonbT-amiNepHag XapakTepUCTUKA AKKyMynsropuo#i Garapeu 12CAM-28 npupeneHa Ha 4epr. 2,

///
/

A/
,\\

1 - nmomocThIO 3apskeHHas GaTapes IpH HaualLHOW TeMIilepaType sieKTpomnta 20 C;

2
NS
- N
AN
500 7600 7500

2 ~ Garaped, paspsxeHHad Ha 25% HOMMHaILHON ©MKOCTH NpH HaualbHOM TeMmeparype sfextponuta 20°C

YepT. 2

9814 9/-G6100 130




Hue. No nybnnkara

Nelusm.

Yus. Ne nognunukna

2788 Ne n3s.

3. Bonbr~aMiepHas XapaKTepHCTHKA aKKyMyndaTopHoi Garapen 12ACAM~-23 npuBeneHa Ha uepT. 3.

Us
N ‘
20 \Q~\
\\
N
\\ N
T~
\L\\
10 \\\
7
™.
NN
N TN
N
NN
0 500 7000 7500 2000

1 - nonHOCTLIO 3apsxeHHas GaTapes DpH HAY&ILHOH TeMIleparype S/eKTpPOIHNTa 20°C;
2 — Garapes, paspsaxeHHad Ha 25% HOMMHANLHON €MKOCTH NpH HA4YaNLHOA TeMIlepaType 3/eKTpoJMTa 20°c

Yepr. 3

[,A

eI 9/-G6H00 | 190




Neluam.

" Hus. Ne Aybanxara

2788 Ne n3s.

Yus. Ne nogannunxa

4, BonbT-amnepHas XapakTepUCTHKa AKKyMynaTopuoit Garapeu 15ClLIC-45F npupeacua Ha uepr. 4.

U8

10
N .

\\ X
N N

N

g 500 7000 7500 /A

Or.
1 — NONMHOCTHIO 3apsixeHHas 6arapes Np¥ HauanLHOR TeMmmepaType anektpomra 207°C;

2 — barapes, paspsixeHHad Ha 25% HOMHHALHOW EMKOCTH IpM HAYAILHOM TeMIEpPATYDE SIeKTPOINTa 20°C

Yepr. 4

Setdiog/-G6100 | 190




Hus. Ne pybankata Nelusm.

Yus. Ne nopannunka 2788 Ne u3s.

5. BonnT-aMIlepHasg xapakrTepucTuka akkymyngaropuoii Barapeu 20HKBH~25 npuseaewa na uepr. 5,

Uas

R
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20 \\\

\\
\ W
N
0 R
\\ 2
\%
\%\\\
\\\
0 N
S00 1000 7500 2000

o ~.
1 ~ momHocTbio GapsxenHag CGaTapes npu HadanbHOK TemmepaType anaexTpoauTa 20 C;
2 — GaTapes, paspaxeHHasd Ha 25% HOMMHAILHON €MKOCTH HNpH HauallbHOH TeMIepaTtype SieKTPONHTA 20°%c

YepT. 5

6€1°4> 9/-G6100 | 130




Melusw.
e ass.

2788

Nus. )i pybannara
Nus. e nspaunsuna
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TNMPUJIOXKEHHUE 15

CnpaBoyHoe

BHEWHVE XAPAKTEPUCTHKH I'EHEPATOPOB TOCTOAHHOI'O TOKA

1. Buewuwe xapakTepucTHKM B NEpexXOIHOM pexuMe s TeHeparopos 'CP-CT-18

u 'CP-18 npupeneuntr Ha uepr., 1.

N
\
\\
N
\
\\
N
NN
\
\ 4000 o6/
\ \\
NEA
\
\/.9170005//4/0/7’ \
\ AN
\ N
\\ ‘
\
7000 weon, 1 2000 Z,A




Neluzm,

Ne ase.

2788

Hus. Ne gy6anxara

Hns. Ne nopammnsna

0CT 100195-76 crp.141

2. BHewHue xapakTepPUCTHKH B IIepeXOlHOM pexuMe Ansg reHeparopop 'CP-CT-12

u 'CP-12 npupeneus: Ha 4epr. 2.

us

36 N\

32 \

28

24 “
2 \ \

76

\
\ \( 000 06/mu
12 7‘\ \4 /

5 \HA
\
\,.900005/»10#

\
\

0 7000 2000 A

Yepr. 2




Hue. Ne gybannara

Nefuzm.

Hua. Ne nopgannnuxa

2788

Ne u3s.

U8

28

24

20

76

72

3. Bueunme XapakTepPUCTHKM B YCTaHOBMBUWIEMCS pexuMe Ns reneparopa I'CP-12 npuseneunr ma wepr. 3,

———
NG N\( 9000 ob/muts
N A
\\, 4000 ab)muk )
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400

Yepr. 3
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4, BHewnne xapakTepHCTHKH B yCTAHOBUBUIEMCS DPexume aiis TeHeparopa I'CP-18

npuBefeHb! Ha 4epr, 4,

U8
28
3000 o6/
” \
| _ 4000 06/mur \

20

. /

500 7000 7500

Yepr. 4




Neluam.

Ne n3s.

2788

Hns. Ne pybannara
¥ns. Ne noanwnumna

0CT 100195-76 crp.ias

MMPUJIOXKEHUE 16
Cnpapoytoe

IMPUMEP PACHETA CWIbl TOKA TPEX®A3HOIO K3
B CETH MNEPEMEHHOIO TOKA

1. PacyeTHasgscxemMa M pacueTHad Touka K3 npuBeneHnl nHa uepT. 1.

2, Pacyer cune TokoB K3 npoussomuTCs Anst OLUEHKH OTKITOGAOmEH Crio—
COGHOCTH amapaToB 3aHTHl, YCTAHOBJIGHHEIX B Haua/le /IMHEM BTOPHYHON pacipeneiv=

TenbHOR ceTH, nupaomefics or umEn PY1,

3. PexuM pa6oTh resepatopos Ao K3 = napannennnas paora nByx IreHepaTo—

poB ommoro 6opra c Harpysko# 0,57, .
4, llo pacueTHO! CxeMe COCTaBIgercd cxeMma samemenus (uepT. 2).

5. Onpenaendiorcs CONpoTHBNEHNT CXeMbl 3aMelleHns B MMEHOBAHHBIX
BeyimyuHax. ConpoTHBIIEHHd I'eHEPATOpOB, NpHBEeAEHHEIe B Tafiuie CIPABOYHOrO IIPU/IO=-
¥eHus 9 K HacToslleMy CTaHAApTy, NepeCuuTHiBaIOTCS HO Popmyne (9).

X"; =0,12.1,08 =0,133 Om;

Xly =0,34+1,08 =0,368 Om;

7~ =0,02.1,08 =0,022 Om.

ConpoTubiieHns annapaTop SANMTH NPHHEMAIOTCS 1O Tab/Hlie CNPABOYHOIO IIPHIO=
XeHus 11 x HacTodmeMy CTaHaapry:

7"52 =0,003 Owm,

ConpoTup/ieHHsl KOMTAKTOPOB # ANNAPATOB SaIIMTHI Ha HOMHHAMb~

k12722 T ay
Hywo cany T1oka 100 A u Gonee He yuwmthiBaCTCH.
ConpoTuBieHns NPOBONOR nuHuli ONPERE/SIOTCA NO AAHHLIM CIPABOYHOIO MPWIONKEe-

Hug 10 x wacrosweMy crampapry:

_ (RfM)-/neﬁ Ly 0,00043 - 79

RM 7, = 7 = 0,0082 0m j

'QA2= {RIM)gz/'}EP Ly - 0,00014-5'2’7 = gor2 om

Ry (Rm)izep ls _ 0,00:;4 30~ 5oy om;

X, (xf/‘ig’:ﬂep Ly . 0,000519 19~ Gortom;
X, (me’zznep b2 _ 0,000519- 27 _ . 4015 om
Xp5 = —w_(x”")i;'ep ‘s . a000;7'30 00077 Om .
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Neluam,

Ne nss.

2788

Hus. Ne ay6anxarta

Yus. Ne nogannnnxa
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CxeMa saMelleHus
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Vi / Vi /
7}7)(;{7)(5/ )"/_,Xc{,Xd,
Rrer Xag Ruz 1 Xa2
11 7%y
ﬁ UpY2
rh
! rcu
P!

Yepr, 2

6. OnpenendioTCcd CONPOTHBIEHUd ¥ cyMMapHasg MOWHOCTb UCTOY-
HUKOB SKBHBAJIGHTHHIX CXeM aamMemenus (uepr. 3,a, 6, B,).

[lna CBepxilepexOmHOI'o pexumMa;

7= PJH*Y‘,.=O,0082 + 0,022 = 0,03 Om;

X, =Xps +X2= 0,011 + 0,133 =0,144 Om;

r2=R_,,2+rﬁ= 0,012 + 0,022=0,034 Owm;

X2=X_”2+)(d= 0,015 + 0,133 = 0,15 Om;

X3=X_”3= 0,0077 Om.
7g = Rps + —2592 - 0,044 + 220002 - 0,046 O

» = Yy 2 _ 0,03.0,034
L e 0,03+0,034
X, =X+ X2 _ 0,144.
J X;+X2 ~ 0,144+0,15

=0,016 Owm;

=0,074 Om.

7o =7,#73=0,016 + 0,046 = 0,062 Om.
Xp = X;*X5=0,074 + 0,0077= 0,081 Om.

\

ZP”: l/;;oz+ /x;;)2= V0,0622 + 0,0812 = 0,1 Om.
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[na nepexomHOro pexHma:

7y =A’M * 7~ =0,0082 + 0,022 = 0,03 Om;

X;=X\* Xy =0,011 + 0,378 = 0,389 Ow;

rp=Ry,* 7~ =0,012 + 0,022 = 0,0340 Om;

Xp=Xppt Xy = 0,015 + 0,378 = 0,393 Om.
X3=X,5 =0,0077 Om,

- T2 _903.0,034 .
T E T, 7, 0,03+0,034 0,016 Om;

=Xz Xz . 0.389.0,393 _
Rs =X, 7X; " 0380 +0.305 ~0:196 Om.
7= 75+ 7y =0,016 + 0,046 = 0,062 Om,

Xp= X3*X3 =0,19 +0,0077 =0,2 Om.

z5 = (%p)2+ rf -/0,2% + 0,0622 = 0,21 Om.

SZ:S/"/ + SI'Z =40 + 40 = 80 kBA; 55=80 KBA,

OKBUB&JIGHTHBIE CXEeMBl 3aMelieHus

£1 £2

7y 7
Xy Xo

Yepr., 3
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7. TlapaMeTph 2KBHBA/NEHTHOHR CxeMBl 3aMelleHus NpPHBORATCS

K 6GaSHCHLIM YCJIOBHSIM.

7.1. Onpepensiorca 6a3ucCHEIE BEJNYMHEI CHJIBI TOKA, HANPSXKeHUS # CONPOTHB/IEHHN:

_ S 80 _ .

67 305 " 3420 "M

_ Uy _ 208 _ .

UK:UH,-F-V-—?_—_QOB,
Ug 120

Zg= 7, = 77 = 054 0m.

7.2. PacueTHbie CONpOTMBIICHAS SKBUBAIICHTHOH CXeMbl 3aMeueHus NPUBOAATCH K
6asuCHBEIM BelTHYHHaM

Ona cpepxmepexogHOro pexuma:

% Zg 0,54 all
7‘
= —£2 . Q002
rﬁ Z, o5s ~OL15:
M. _Ze _ Qi _
Zpc Tz 0,54 - 0185

/ _ Xp Q 2
X%— = 0,54 =0,37;

r . 7p _ Q062 _ .
"pT 7 0,54 0115

[

E
O
%
o
©

- -_z_’& =
" zg T 0554 T
8., Onpenensercs yaapHQe 3HaueHHEe CHIH TOKa TpexpasHoro K3.
Onpe[x}enzercn OTHOUEHYEe 7’P * . pna CBepxIepexogHoro pexmuma K3:
Xex _oas o P
rp* 0,115 e
Ilo rpapuxy pekoMeHAYeMOro HPHIOXEHMS 2 K HACTOAIEMY CTaHAAPTY onpeneiseT-

Cs ynapHoe 3Ha4deHHe CHIbl Toka TpexdasHoro K3 B OTHOCHTeNBLHEIX eNMHHIAaX:

{ y =83

B nMeHOBaHHBIX eAMHHIIAX:

L'f):[ﬁ ly=222:8,3 =1840 A (avmn).

Onpependaiorcs MakCHMaibEble (yRapmbie) sHaueHHMS CHWIBI TOKA OBYX- W OIHOMAS-
HOTO K:? 1o ¢opMynaM PeKOMeHOY eMOr0O NPHIIOMEHHMS 2 K HACTOSIeMY CTaHAapTy:

Ly =0,85.1840 = 1560 A;

(/! =0,95-1840 =1750 A

9. OnpenengeTcs BHaueHMe Neproauyeckolt cocraeagiome#t cunm Toka K3.

!
9.1, OnpenensieTcss SHaueKHe NepexogHOM NOCTOSHHON BpeMeHM craTtopa 7 d P
[lo pexupIM TaGMHLB! CIPaABOYHOTO NpWIOXKeHHMS O K HACTOSHIeMy CTAHAApTY:
1
7 dop=0:1 ©

¢ _ o+ Xg  _901.0.368
po = Tdﬂp _X_J = 1,76 = 0,021 c,
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9.2, Onpenenaworca SHAYeHMS NEPHOAMYECKMX COCTABAAIOMMX CHIEI TOKA TPeX—
gpassoro K3 no rpaduxam pexoMeHayeMOro NIpHMOXKEHHS 4 K HaCTOSmeMy CTaHAAPTY.

[lna Bpemenn 0,00125 c, z;,'* =0,185 1 7' zg002

J,=4,7.222 =1042 A. ) )

Nna spemenn 0,005 c, Zp*=0,389 u 7":{,0 =0,021

1, =2,47.222 =550 A; )

Lina spemenn 0,01 ¢, Zp =0,389 ¥ Qp=o,021

I,=2,1.222 =465 A.

Onpeneusuo'rcn SHaUCHuA IePpHOAMHECKHX COCTABIIAIOIHMX CHIIBI TOKA [OBYX-= U OHO=-
tpasneix K3 mo ¢gopmynaM peKOMeHAYeMOro NMPUIOKeHHS 4 X HacTosumeMy CTaHAapTY.

Ina Bpemenu 0,00125 c:

l,.(,2)=o,95-1042 =990 A;

I,f”=1,15-1o42 =1200 A.

Lna Bpemenn 0,005 c:

[,52,-1,2.550 =660 A;

I"=1,7.550 =935 a.

Ina spemenn 0,01 c:

1,52)=1,3.465 =605 A,
I87-1,0.465 =880 .

9.3. [lenaeTcs nmpoBepKka annapaTOB SalliTel, NOACOEAMHEHHBIX X wuHe PY1, Ha
yeroliuuocTs K Tokam K3, [lomyueHHble pacueTHnie SHAueHMsS CHMBI Toka K3 cpaBmmBa—
0TCd C OONYCTHMBLIMM SHAYEHHSME CHWb! Toka K3 g anrapaToB salMThl, YKASAHHBIMHU
B CNpPaBOYHOM HPWIOKEHMH 12 K HacTOSmeMy CTaBAapTy.
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NPUJIOXEHHUE 17

Capapounoe

[IPUMEPbl PACHETA CHUJIbI TOKA K3
B CETAX TIOCTOAHHOIO TOKA

Mpamep 1. Pacuer cuisl Toxka K3 B pasoMKkHyTOll CeT rpajpoaHanuTH4eCKEM MeTOAOM.

1. PacserTnada cxeMa ¥ pacueTHas Touka K3 npu napamnensHolt paborTe HCTOY=

HUKOB Ip¥BeneHa Ha uept. 1.
2. ITo pacueTHOH cxeMe cocTapnseTcs cxema aamemenns (uepT. 2).

3. OnpenensoTcd CONPOTHBNEHHUS CXeMHbl SaMelleHud,

ConpoTHBlienna npefoxpaHHTeNell Ha HOMHHANBLHBIE CWIB! TOKa a0 150 A npuHEMa—
1oTCa 1o Tabmulle CIpaBOYHOrO NPHIOKeHHS 11 K HACTOAmWIEMYy CTAaHAEPTY:

%3* Gf0,000QO Owm;
726=0,0007 Om,

ConpoTHupileHust NpefoXpaHuTenell Ha HOMuUHanLHble cwiel Toka 200 u 400 A
onpeaefieBsl H3 AOMYCTHMOIO NMAaAeHHs HanpsaxeHus, pasHoro 100 mMmB:

7q+ =0,00025 Oum;

7n2 =0,00050 Om,

Conporusiienns [IMP=200 npuHATH! PaBHEIMY CONPOTHBICHMIO KOHTAKTOPOB Ha
HOMHHaNIBbEY10 CHTy Toka 200 A. ConpoTuBiieHHs KOHTAKTOPOB GepyTCs M3 TaGIHLbI
CIpaBOYHOIC NPRIOXKEHMs 11 XK HacTodmleMy CTaHOApTY:

7%y= "3 =0,00033 Oum;

/<2=O 00033 Owm,

ConpoTaBiieHns NPOBOACE JIHHHMH ONPENAeNSIOTCH IO AAHHEIM CIPABOYHOIO IPWIONKe~—

Hug 10 K HacTOfmEMy CTaHOapTy:

(R. Ly
Rag=Ry5® 7")”"',’,’1"(‘;”/’ B = ©00028:1.8 . 400037 Ow

(Rim) 2 noam lp Q-mQZ.ﬁ_Z,: 0,0005 Om;
(R “"(
== 1M )4(5) C45) w = 0,014 Owm.

- ns” Ty(5)
4. CocTaBngeTCsa cxeMa 3aMeUeHud C CYMMApPHLIMY CONIPOTHBNICHUIMU

Raa

(uepr. 3):

7y = vy =R, TS 7;00037 + 0,00033 = 0,0007 Om;

Y22 Pay +'QA2+7’/(Q+ 5-= 0,00025 +0,0005 + 0,00033 + 0,00025 =
= 0,00133Om;

- 27a3*Rry _ 0,0018 + 0,014
7‘_,;. = 7"5 = 2 = 2 = 00,0079 Owm;
vyl s+ 7
= T4l 75+ Tag) - D . 00041 Om.

r =
8 7’4,&(7'54- 7aé) 0,0079 + (0,0079 + 0,0007)
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5. llpoussoauTca pacuyeT cuiisl TOKOB K3 mo BHEUHMM XxapakTepUCTHKaM
HCTOYHHKOB,

5.1, Crpoarca BHellHHe M BOIbT-aMAEPHbIE XAPAKTEPUCTHKH KaXIOor0 #3 WCTOYHU-
koB (uepr. 4): TpaHChOPMATOPHO~BLINPAMATE/ILHEIX YCTAHOBOK BY-6A Ne 1 u Ne 2
H aKkKyMmyaaTopHo# Garapem 20HKBH-2 5.

5.2. Ha rpatux uepr. 4 HAHOCATCA BONLT-aMIIEPHLIE XaPAKTEPUCTHUKH CONPOTUBRIE-

HEE 7y, Tpy g

5.3. Vs opamHaT BHeWHMX XapakTepucTHK BY=-6A Ne 1, Ne 2 ¥ Bo/mT=aMnepHolt
XapaKTEPHCTHKY aKKyMyJIATOpHOH Garapen COOTBETCTBEHHO BBLIMHMTAIOTCA OPAMHATHI Xapaxs
TepUCTUK 7’,, 7"3 u s,

[Tomyyalorcs COOTBETCTBEHHO X8PAKTEepUCTHKM MCTOYHMKOB mpameie 1, 2, 3

(uepT. 4), npuBenennnie Ha obme#t wune LPY.

5.4, Cknaampaorcs abcumccs! npaMeix 1, 2, 3 (uepT. 4) u nomyuaeTcs cyMmap—
Had XapakTepHCTHKa WUCTOYHWKOB Ha mmHax LPY (npamas 4 Ha 4epT. 4).

[lo Touke mepecCeueHus CYMMApPHOH XapaKTePHCTHKM MCTOYHMKOB nuTaHHs (npsmes 4
Ha uepT, 4) C BOMbLT-aMIIEpHON XApaKTEepPHCTHMKOH y4acTxka CeTu 7’5 Ompenensgercs BeHyUna
cuner Toka K3

z e 3600 A.

6. [enaeTca mpoBepka annapaTos 3ammiThl, NOACOSAMHEHHEIX K muHe PY, Ha ycroit~
4MBOCTE K TOKaM K3. IlomyueHnoe pacueTHoe 3HaueHMe CHMBI Toka K3 cpaBHMBaeTcHa C
OOIMYyCTHMBIM SHadeHWeM cwikl Toka K3 nna annmapaToB 3alMThl, YKas3aHHBIM B CHpaBOY=

HOM TNPWIOXeHHH 12 Kk HacrodlleMy CTaHAAPTY.
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Npumep 2. Pacuer cwm Toxa K3 B 3aMKHyTO! CeTH C HCIO/ILB0BAHKEM NPHHIHIA

HaJIoXeHud,
1. PacueTHadg cxeMa ¥ pacueTHas Touxa K3 npr napannensHo#t paboTe HCTOU-

HUKOB IpuBejfeHa Ha 4epT. 5,
2. [lo pacueTHOH CxeMe COCTARISETCS cXema asamemeHss (uepr. 6).
3, OnpenenswoTca 3[AC ¥ CONpOTHBICHUS CXeMbl 3IaMeIleHud,

3.1.3.8.c. 1 Toxu K3 Ha KleMMax HCTOYHHKOB B COOTBETCTBHH C IIPHIIO~

xeHuamu 13 ¥ 14 x HacTosmeMy cTasgapTy H m. 4.2,2 6ygyT:

£,= E, =28 B; Iygy =3065 A;

BHyTpeHHHe CONPOTHBIEeHMS HCTOXHHKOB:

- - 28 _ .
78817 Tbusyd 3065 - 01009 OMi
- 26_ _

3.2. ConpoTuBileHHs NPOBOAOB IO AAHHBIM CHPABOYHOI'O NpHIOXeHHs 10 K HACTO~

queMy CTaHRapTy papBHBIL

(R é »
Rpy =Rz = 7"')7/;/1';24)‘”’ 22 . 0:00025:L.2 . 9,00087 Om;

P (R1M)3n/;ac'm £r - Q0002:2 _ 5002 om;
Ray = (R4M)4//;ZCW7 by  _ 9-&0_;?&3-9 = 0,01 Om;
Rys = ('QJ_M)S'N/Z;;M ls  _ 9199-195—’29 = 0,01 Om;
Rys = (Rim)e ’;";”" e _ (-’aQ-Qfo!é-Q =0,0015 Om.

3.3. ConpoTHBNIeHHS NnpegoXxpaHuTene#l Ha HOMAMHAaIBHLIE CWIbI ToKa no 150 A

no AGHHHIM TaOMHULEI COPABOYHOIO MpWIokeHHs 11 kK HacTosamieMy CTaHAApPTY DPaBHBI:

Yaq =0,0007 Om;
Y22 *"az =0,0008 Om.

ComnpoTHBIIeHHEe NpefOoXpaHuTellell Ha HOMHHAIBLHYO CHTy Toka 400 A onpeneneHo
0o AOIYCTHMOMY INaNeHHIo HanpshkeHnsd, pasHoMy 100 wMB:

Yay =0,00025 Om.

3.4. Conporupnenve [IMP~200 npuHATO PaBHBIM CONPOTHBISHMIO KOHTAKTOPOB
Ha HOMUHANbLHYW cuny Toka 200 A. B coorTBercTBEM C Tabiulell CnpaBOYHOrO IpHUIIO-
xeHuss 11 K HacTogmeMy CTaHOApTy CONPOTHBIICHHS KOHTAKTOPOB paBHBI

7”',(1 =rk2="k3 =0,00033 Owm,
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£2
"% 842
Rp2
7k2
"oz %23
T I
Rp5 Ry5
T 1
7
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4, CocTaBpnfeTcd CXxeMa 3aMelleHnss C CYMMADHLIME CONPOTHBISHUSIMH

(uepr. 7):

» 4R _+y  =0,009 +0,00037 + 0,00033 = 0,0097 Om;
8r B8yt "M KA .
7y = Pg, gy2tRaa*Tkg™ 0,009 ¥ 0,00037 + 0,00033 = 0,0087 Om;
=27, Ry = 2-8,0007 * 0,002 = 0,0034 Owm;
_2raztR - & s = 0,0058 Om;

4 2
. 2ra3ztRas _ 20,0008 + 0,01 _ .
r'5____f__—- = > 0,0058 Owm;

75= 7l OTauRig™ T = 01012 + 0,0005 + 0,0015 + 0,00033 = 0,014 Oum,

5. Cxema paspubBaeTrcs B Touke K3 u npupomurca kK BHIy, YAOGHOMY IS

7y

pacuera (COCTABASIOTCH OKBUBATEHTHBI® CXEMHl 3aMelleHus, uepT. 8).

6. OnpenenswTCA CHAE TOK& B BETBAX CXeMH OT HCTOYHWKA £, B Clenyio
meM mopanaxe:

6.1. Bee a.0.c., KpoMe E., , TIPHHEMAIOTCS SAMKHYTHIMH HaxKopoTko (uepr. 8, 6).

6.2, CxeMa IOC/IefoBATE/LHO NpeobpasyeTcs B SKBHBA/IGHTHBIE CXeMBI SAMOIIOHHS

(uepr. 8,8, 8 T u 8 n).
[apaniensHO COSMMHEHHEIe CONPOTHBICHHS 3AMEHSIOTCH SKBHBAMCHTHRIMUS

. T2 7”75 _ 00097.0,0058 _ .
7517 7p+ 75  0,0097+0,0058 ~ 0,0036 Owm;

_ 7% 72 _0,0058:0,007 _
7_‘; r;‘.f. 752 0,0058"'0,005 0,0032 OmM,

Onpenenenne 77;, — CM. Huxe.

[TocnienopaTenbHO coendVHEHHLIE CONPOTUBIEGHUA CKNaALBaloTcsa:
75,= 73+ %37 =0,0034 + 0,0036 = 0,007 Om;

75 = 74+ %5 =0,0097 + 0,0032 = 0,013 Om.

6.3. OnpenensiloTcs CWIEI TOX& B BETBAX CXEMBI:

£
] = —t 28
71 r’f 22 =2160 A;
L. =1, —"32__ 2160,

+ = = H
M1 752 = 5,0058+0,007 T 1180 A
L.=1
137411 TFF 7oy =2160 =980 A;

87 T2 160 50128 =980 Ai
Y . 0,0058 . .
1127 43775+ 75 =980 550674+0,0088 - 287 A
r
_ 2 0.0097 _
L5= L1575 + 75 ~9% 550e7+0,0058 ~618 A

*

B o6oanayenuu cunkr TOKa B WHOEKce WNepBas nuppa yxasrLiBaer, Kakum
UCTOYHVKOM BEI3BAH TOK, BTOpas nuppa - BETBL pacdeTHOR CXeMbl, 0 KOTOpOil
TeyeT TOK.
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CxeMa aaMeleHHs C CyMMAapHBIMH COIIPOTHB/IEHMAMH
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OKBUBA/IEHTHbIE CXeMbl 3aMelleHHus
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7. OnpenendawwTrTcd CHNH TOKa& B BOTBAX CXeMEl OT HCTOYHHKA Ez B TOM

Xe nopsnxe, Kak H OT HcTouHHKa £ .
7.1. Bce 9.0.C.y KpoMe 52, NpPHHEMAIOTCS 3aMKHYTHIME HakopoTko (uepr. 9, a).

7.2. COCTABMSIOTCH SKBHBAIGHTHEI® CxeMbl saMemenns (uepT. 9, 6, B u T).

[MapannensHo CoenMHeHHBIe CONPOTHBIICHHS SAMEHSIOTCS SKBUBAJICHTHLIMM:

- 7’4 7"4 _ 9,0097:0,0058 _ .
%1% % # = 0,0097+0,0058 ~ 00036 O

0,007.0,0058 _
57 7_;2+ 7 = 0,007+0,0058 ~ 010082 Om.

[TocneaoBaTeNLHO COeQMHEHHLIE CONPOTHB/ICHMS CKIANLIBAIOTCS:
7307 73, % 73 =0,0036 + 0,0034 = 0,007 Om;
To=23% 7= 0,0032 + 0,0097 = 0,013 Om.

7.3. OnpenensioTcs Cu/ltlI TOKA B BETBAX CXEMEI:

_£2 _ 28 .
22 =% = G015 " 2160 A;

L25%1p7 ?Eiar? = 2160 000704(-)%70058 =~ 1180 A;
1237 Lp2 ”752%;75"2160 57007 ¥ 00058 ~ 980 A
Tou=1ps 7-1_7:1‘: - 980 G557 +0,6055 - 01O A
1217125 7 :4@ 980 55557+ 0.0058 = %67 A

8. OnpenengerTcyd cwwia TOKAa OT MCTOYHHUKA Es,xo'ropuﬂ NPOXOAMT TOJILKO IO

CONPOTURACHMIO 7!
& £s 26

1:75.:-7:;__ 0014 = 1860 A.

9, BriuncagiorTca BelHYHHE CUIB TOKOB K3 B BeTBSIX CxeMbl 3aMelIeHHs
C CYMMAapHBLIME CONpPOTHBICHASIMH, M 4el'0 CyMMHpPYIOTCA CHMIBI TOKOB B BeTBAX 9TOH
CXeMEl OT BCeX MCTOYHHKOB C Y46TOM HX SHAKOB:
1,50, 1,, =2160-367 = 1793 A;
Ly71lp,~1,=2160-367 = 1793 A;
I3=155-1;5 =980-980 =0;
Ly=lytlp4 =1180 + 613 =1793 A;
I5:1,5%1,5=613 + 1180 = 1793 A,
16= 135 =1860 A.
Cuna Toxa K3 B Touke 1 cocreenser:

Iy3™l,* 5* 1 =1793 + 1793 + 1860.= 5446 A.

10. MpoussoauTcs NpoBepKa NMPABWILHOCTH pacyera,
rlonyqemme pecyYeTHLIM HyTeM IHaYeHHd ROMNXHLI COOTBETCTBOBATER HCXOQHLIM
OAQHHBbIM
£4=1,7*1,7,=1793-0,0097+1793.0,0058=28 B;
£,=1, r’2+_/’ 3 +[4 7, =1793-0,0097+0.0,0034 +1793-0,0058 = 28 B.
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11. [lenaeTcd npopepka annapaTos SAlMTH, NOACOEMMHEHHEIX K wHHe PY, Ha yo
TolluupocTe Kk cune Toka K3, INomyueHHoe pacueTHOe SHaAueHHe CHIB ToKa K3 cpapmp-
BAETCH C NONYCTUMEIM 3HA4YeHHWeM CHIB TOKOB K3 mig annapaToB SalMTH!, YKaSAHHBIM

B CIPaBOYHOM IPHITOXEHMH 12 kK HacrosmeMmy CTaHAAPTY.
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NMPUJIOXKEHUE 18

CrnpaBousoe

TEPMMHbB! ¥ UX OMNPENEJIEHUE

[IuTarenbHad CeTh = YaCTh NIEKTPHUECKOH CeTH, Nepepawouiell sHEPrHIO OT
HCTOUHHKOB sHepruu Ao wud LPY, Bkmouatomell ¢uaephl MCTOYHHKOB SHEPTHH, JIMHUM
pesepBupoBanus nurenud wpH HPY ¥ auEMH, CoeaMHSIOLIME I'eHepaTOpHl lNapaulelbHO,

[leppuuHag paclupejenuTellbHad CeTh = 4YaCTh CETH, CBASHIBAKOINAS IIKHbI
PY c umuavu 1IPY, Brmioyaouas Takxe /MHMM pe3epPBHPOBaHMA NMTaHMs umH PY,

Bropr4yHag pacnpefelkTellbHasg CeThb = YacThb CeTH, obecneyuBaromas
nuTasie MPUEeMHHKOB SVIEKTPOSHEPIr'MH HemocpeacTBeHHO oT umE PY wnu LPY.,

PasoMKHyTad neppuunag pacnpenenurelbHas cCeThb — CeTb, B KOTOpok
kaxnoe PY npm HopMansHo# pafore CHCTeMbl 9l€KTPOCHabXeHHMs NoayyaeT NHTaHWe
OT BCell WMHBI WX OT HECKOIBKHX ee uacTell, eClli OHa BHIIIONHEHa M3 Cexumt,

3aMKHyTad nepBuyHag pacunpepeluTenbHiasg CeTh = CeTh, B KOTOpO#
otnenbHble PY npu HopMaibHOR pa6oTe CHCTEME! 3/IeKTPOCHAGMEHHWS MOryT NOydaTh
OUTaHue OT ABYX K 6ollee WMH WX OT ceKumit ABYyx M Oojlee IIMH,

YcTol4YMBOCTE annapaToB 3amuTh kK cuiam TokoB K3 (repmuyeckas u
aJIeKTpoANHaMUYEeCKasd YCTOHYHMBOCTR, & TaKXe KOMMYTAalMOHHas CIIOCOBHOCTE) = CNOCOG-
HOCTL AalIapaToB HOpMAallbHO (QyHKIMOHMpOBATHL IpH Toxax K3.

TepMuyYecKafd yCTOHUNBOCTEL anllapaToB 3aWHTH — CINOCOGHOCTE annapa-—
TOB BO BKITIOYEHHOM COCTOSHUM IPONYyCKaTb cwly Toka K3 B TeueHue oupenelleHHOT'O BpeMenu
663 HEOMYCTUMEIX U3MEHeH N SalUTHLIX XapaKTepPUCTHUK, CBAPHUBAHUS KOHTAKTOB W ApPYTUX
HOBpexXACHUfl, HPENdTCTRYOWNX AalbHeluell HopMalIbHOi paboTe annapaTopB 3amuThl.

SNeKTpOAMHaAMHYECKag yCTORUYNBOCTE AINApPpaTOB 3AIIHTH = CIOCOGw-
HOCTL annapaToB IpONyCKaTh MakCHMallbHble MMITYJILCH Cwinl Toka K3 Gea npexneppe-
MeHHOT'O pasmbixanua (0T6poca) KOHTAKTOB, MX CBEPHBAHHS WIM APYTHX NOBpPeXASHMM
annapara, IpenaTCTRYIOWUX eTo falbHelwed sKCIUIyaTauuu,

KoMMmyTanuoHHag BKAyaloWasg ¥ OTKAoO4awoumas CioCo6H OCTh
ajnapaTob 3allMThl ~ CIOCOGHOCTH KOMMYTHPOBATE MaKCHMAJILHBIE Cuiibl TOKOB K3,
NpH KOTOPEIX anmapaT He IOBPeXAAeTCS HH MEeXaHM4YeCKH, HM SIEeKTPAYECKH.

[lorpaHH4YHH# TOK annmapaTa 3all¥Thl «— MHHUMAILHLIR TOK, IPH KOTOPOM
anmapaT samuTsl cpabaTeiBaeT 3a BpeMsi YCTAHOBHMBIIErOCS TEINIOBOI'O pPeXHMa annapa=—

Ta 3auyThbl.
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