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PYHOBOACTBO 10 SIERTPOX M HYECKDH

SALUTE OT HOPPO3WM METANIOHOHCTPYHLWA PJ 31,35.07-83
MOPCH/X T WIPOTEXHMIECKUX COOPYHAEH Hil Bsoaurca snepsue
B [0ZBOJLHOH 30HE

2 $K010 VN MEntph
PacnopsEenveM Anpeirope CopsMopHuMnpoekra R 30

or 02.06.83: Cpox BBeZEHUA ycraHoBeHc" 01" 0¥ 1983r.
g0 30,12.85 .

PJl ycraHaBauMBAET METOAH PACUETA, PEKOMSHJALMM 10 ITPOSKTH-
PoBaHWD, NPUEMH MOHTARa W OCHOBHHE MpABUNA JKCILIYyATaLUM CHCTEM
BIEKT POXMMUUE CKOA B&UMTH OT KOPPOSHMU METAJUIOKOHCTPYKUMIE MODPCKMX
TUAPOTEXHUUSCKUX COOPYESHMIA B NoABOJHOY 30HE.

PyroBoAcreo MpelHasHAueHO A OMHTHOTO MPUMEHEHUS.



1. OBIME [ONOEEHAA

1.1. SneKTpoX¥MUUECKMe CHOoCOCH 3aWUTH OT KOPPO3SUM NOLBOIAHHX
yacrey CrafbHHX KOHCTDYKIMA MOPCKMX TMADOTEXHUYECKMX COODYXEHMI
0 CHOBBHH HE KATOZHOR TOMADMBALMH 3AIMNAEMOTO MET&NNA BHEmHMM
SMEKTPUUSCKIM TOKOM (KATONHAH 3AMUATA) WIM TOKOM ranbBaHU4ECHMX
aHoJ0B - NPOTEKTOPoB (mpoTeKropHas samura). TepuuHy, ynorpeSacH-
Hue B JGHHOM DYKOBOACTBE, M MX ONlpeJeneHwe npusejeHH B [Ipunome-
Huu 1 (cnpaBouton).

1.2. B pyxoBoACTBE DACCMaTDHBASTCA 3AHMTA ICTAKAXHHX KOH-
CTPYKUMA ¥ TUIOCKMX MDOTWRSHHHX 3jIeMEHTOB (HampuMep mAyHTOBHX
CTEHOK) COOPYRSHMIA, DACMNONOESHHHX B MODCHMX OaCCEMHAX U yOT eBHX
JYACTKAaX DeK.

1.3, Beauuwru crauuoHapHoTo moTeHUMAnA (NoTEHUMANA KOppo3uu)
U BamUTHHEX MOTEHIMANOB YrSPOAMCTOR Y HUSKOJNETHUPOBaHHO! Craned B
MOpCKOZ ¥ peuHoit BoZe npueefeHy B rabm. 1.

OnexrTpoAHHe MOTEHUMANH AHH OTHOCHTENBHO SEKTPOJOB CpaBHE-
HMA - HOPMaBHOTO BoJOpoAHoro anekrpoda (HBJ), memHocymsfarHoro
anexrpoda (MC3) ¥ xmopeepebpsaHoro snexrpoia (XC3).

1.4, THI S0EKTPOXMMMYECKO! 3amMTH CeRyeT BHOMPATb U3 TEXHU-
KO ~9HOHOMMUE CRMX CoofpameHuit. [IpvMeneHue npoTexTopHOM 3amWTH e~
necoofpagHo B CAyYadX, KOLHS 33MMENAEMHE OOBEKTH yA&JEHH OT MC-
TOYHUKOB 3IEKTPoSHEepruM (HanpuMep, peitfioBHe MafiH) B AKBATOPUAX C
yHEMbHOM BNIEKTPHUNECKON MPOBOAVMOCTBD BoJH He MeHse 2 Ow/M.

1.5, OCHOBHOY pDAaCuUEST 3MEKTPOXMMMUECKOW 3amUTH CASIYyeT [poM3-—
BOAWTb AN yCTAHOBMBUWETOCA DEKMMAa MONADUBAUMM, KOTJ3 CTaOUIUsH-
PYRTCA U3OJMAUMOHHHE CBOMCTBA COJMEBHX KATOAHHX oTioxeHuit (CHO)

H& MONAPUBYEMO} MOBEPXHOCTH.

1.6, Pacuer anexTpPoXMMMYECKO} 3AUMTH COOPYXSHMU| mpUBEIEH

OPYMMEHUTENbHO K HEQKPAMEHHHM CQODyESHUMM.

[\



ONeKTPoJHHE MOTEHUMANH CTaIM

Ta6nua 1

Novazom en y

Mopckaa soJa

Peudasa Boza

Bennuuda noTeHuwana rno oTHoMEHWD

K SNEKTPOJAaM CpaBHEHUA, B

i HB2| MCo| XC3| dB3 | MC3| XC3
CraunouapHut noTeHuMan
-V er +0,35|-0,65 |-0,5 0,40 |0,70 |-0,64
MuHmansHult 3amueHER
OTEHIMAN = \/ Bam 0,55 0,85 |-0,79 0,55 0,85 (-0,79
CIBUr MoTeHUHana —AVum-t 0,2 {0,2 {0,2 |0,15/0,15|0,15
MaxcuvanpHut samurHHE
noTeHuMan JNA HeoKpa-
mWeHHO! ToBEPXHO CTH
<V NanC FR,5 |-2,80 |-2,74 2,5 |-2,80 |-2,74
cABMr mnoTeHuuana - \/ maxc | 2,15} 2,151 2,15 | 2,05 2,05} 2,05
A
MaxcmvansHuit samurHuK
noTeHUMA ANA OKpa-
MEeHHO! MOBEepPXHOCTH -
V samoup.f 12 |-1,50 |-1,44 |-1,2 [-1,50 -1,44
CIBWI MoTeHLUMane -
N oxp_ |0+85 0,85 0,85 0,75 0,75 0,75

[PIMEYAHUE : OGo3HaueHuA SIEKTDPOOB CPABHEHUA NPUBEJEHH
B . 1.3, a HOMEpa TeXHMUECKMX yCNOBUA HA HMX

B n. 4.3.1.5.




1.7. ONEKTPOXMMUUECKYD 3auuTy COOPyESHMH Twma "GosibBepK”
IOTyCKAETCA OCYWECTBAATH € ONHOW CTODOHH - CO CTOPOHH AKBATODWH.

1.8, llpu ucnyrauuyM ¥ SKCILIYaTAUMA CUCTEM KAToJHOW 3amMMTH
JONEHH BHMOJHATbCA TpeGoBauua "[paBun TEXHMUECKOH SKCIUTyaTaLuu
SNEKTPO yCTAHOBOK MOTpEOUTENEH! M MDABMA TEXHUKM Ge30oMacHo CTH NpH

PKCIIYATALIAM SIEKTPOYCTaHOBOK MoTpeburenci™.

2. HATOAHAA 3AU[ATA
2.1, OneMeHTH CMCTEMH KATOZHOR 3AMUTH

2.1.1. CoBoKymHoCTb 3amMIAEMOr0 COODYEEHMA, KATOAHOR CTaH-
UMM, COCAMHMTENbHHX JAMHMMA, 8HOJOB Y OKPYRADMENR MX SAEKTPoMpoBoAHO K
cpeZd o6pasyeT CHCTEMy KaTOJHOM 3auurs. (xema xaToJHo# 3auMTH
CoOpyREHNA npejcrasaeHa HAa puc. 1.

2.1,2. OcHOBHHMM napaMeTpaMy KATOMHOM 3auMIH ABIACTCA SMeK-
TPoJHHA MoTEHUMAN COOPYESHMA W INOTHOCTb TOKA HA 3audLacMo# ro-
BEPXHOCTU. MuHmManbHHe 3amUTHHE NOTEHUMANH CTaiM B MODCKORX M peu-
Ho#t BoJe mpusejeHw B rabn. 1.

2.1.3. B ycraHoBxaX KaToAHOH 3amurH PEKOMEHAYETCA NPUMEHAT b
KATOAHHE CTAHUMM Y BHOPAMUTENU C BHXOJHEM HanpsaxeHueM 6,12 u 24 B
npu cune Toxa Jo 400 A ¥ wmowHocrmo o 5 xBr.

AapaKTepuCT KM BHIIPAMUTENER M KarToJHHX CTAHUME NpuBeleHH B
Tpunoreruun 2 (crpaBouHoe). BuOOp TUNA BHIPAMUTENA WIM KaToXHOM
CTAHLUA 0CYNECTBIAETCH UCXOAA M3 NOTPeGHOW CUMH TOKA M HANDAEE-
HWA, KOTODHE oNpelenanrca pacuerToM (cM.pasfen 2.2).

2.1.4. Lna samuTH OT KoPPO3UM METAIOKOHCTPYKIMUA MOPCKMX
T UAPOTEXHUUS CKUX COOPYRESHUR CASLYeT NPVMEHATH OJAVHOUHHE WAM Tpyn-
HoBHE aHoJH, OOBEIVHEHHHE aHoJHuMY UersMu (puc. 2).

2,1.5, B cucreMax kaToJHOW 3amUTH MOTyT MWCMOJB30BATHCA MOA-
BecHue feppocwinioBue aHoad Tuna A®l (TY 39-08-22-77), us nnatu-
HuposaHHoro turava (OCT 5.3080-75), yrmerpagurosue
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runa JIT (TY 48-0-97-77). dauGosnee pacnpoCTPaHEHHHMH ABIANTCA
yraerpagurosue adHoZu. HoHCTpyKuuM aHoos npuseleds B [lpwiose-
HuM 3 ( cipaBouHoE ) .

2.1.8. AdoZHHe M COEIMHMTE/BHHE IVHWM CIEAYET BHIIQJHAT b
us xabenent wapxu KAPI, [punoxeHue 4 (crpasoutoe). Ceuedne xabe-
1A onpeJienseT CA NMPOSKTOM.

2.1,7. AHoJH CleXyeT pacrosiaraTb B OIMHOUKY WIM TpYTIIIaMU
(aHoJHHMM raKeTaMu) Ha JHE AKBATOPWM BJIONIb COOPYHEHUA B CRELM-
ajbHHX Kaccerax Ha paccrosHuM 0-100 METPOB OT 3auuuaeMoro Coopy-
EEHUA B 30HE, TJe MUCNOJb30BAHME AKOPER NpPU CToAHKE WM MaHEeBPUDO -
BaHMM CyloB HauMEHee BEpOATHO.

llpn yerpoitcrse kKaToAHO® 3amMWTH KAK BACHNHHX, TaK M CHBO3HHX
MUpCOB aHoJH CNEAyeT pacriofiaraTh fo o6e CropoHH Coopy’eHud. llpu
gauuTe HaGepexHHX SCTaKajHoro THNA aHoAH CnejyeT pacrhonarars, Bo
M30eRaHMe roMyyeHUA HA CBABAX HesayMueHHHX ("saTeMHeHHHX") yuacT-
KOB, KaK Co CTOPOHH 8KBA&TOPMM, Tak W HA Gepery, B TpyHre Ha riy-
OMHE, COOTBETCTBYOUE! MONOBMHE rayOMHH BOJH y KopJoHa MpUyana.

2.1.8, Bce samumacMue 9neMeHTH JONEHH OHT b COEAMHEHH MERIY
CoSoit CrambHoll WMHOM CeueHueM He MeHee 3 oM<,

2.1.9. HaroaHas craHuus JonmHa GHTb NMoJKADUEHA K COOPYHSHMD
KaGenbHoit NUHUER, NOJCOCAWHEHHON B HECKOIbKMX Touxax (uepes 0 M)

K 3aAIAEMHEM JeMeHraM Wik obme#t uwHe (m, 2.1.8).

2.2, Pacuer waToXHo{ saumUTH

2.2.1, Pacuer xaToJHOX 3amMTH OCHOBaH Ha JOMyweHWM, UYTO I[IpU
peKoMeHyeMoM pacrosioReHMM aHoZob (. 2,2.5) JZocruraercs pasHo-
MepHoe pacnpejesneiue NoTeHIUaIoB Ha 3aiviacMoi NnoBEpXHOCTH.

2.2.2, Pacuer sauMTH JonEEH MPOUBBOAMTbCA AAA ABYX ITaloB
ee 9KCIIyaTalud - fepuola PopMMpoBaHMS HA 3AMMIAEGMOM MOBEDXHO CTU
KaTokHoro ocajua (CHO) u skcmayaraunoddoro nepuofa.



2.243. OCHOBHO} pacueTHO! BeNWuMHOM MpUHATE MUHUManbHAA 3a-
WUrHas MmWoTHOCT b ToKa -~ J 3am., ompejedseMas mo ¢.3 (f.2.2.6.2).
2+2.4. HcxoJHue JaHHpe JnA pacuera:
S - ouwaksb 3amunaeMoyl noBepXHOCTY B MOHBOJHOR 3oﬁe,u2;
L, - npormeedHOCT b COOPYESHMA CO CTOPOHH DA CIOJOHEHUA
atdojioB, M,
6 - yhAennHasg KATOJHAA NONAPM3YEeMOCTHb Crani, Ou-uz;
C - coneHocCrs BoJH, % ;
J” - yZensHas SHEKTPOTPOBOAMMOCTb cpeln, Cu/u;
/ [ oA - ou. [ipwiozenue 5 ( cipaBouHoe) ;
{ rpysra=~0,1-0,2 [~ soaw/ ;
G - SMeKTPOXMMAUECKUI SKBMBANIGHT MaTepuaia aHola
/Mpwnoxeune 3 ( cnpapoutoe)/, kr/A+rox;
M - wacca aHoza, Kr;
{ - anuHa aHoja, kr;
U - pajuyc aHofa, M;
h - ymanesve aHolos oT CoopyBEHMA, W;
T - cpok cmy®GH aHoJoB, ToJ;
IaHHHE ToKompoBoZoB ([lputomerwe 4).
2.2.5, AHosu JonEHh Haxojurbca He Onve <0 M OT CoopyReHUd.
Paccrosafue Me®Ry aHoZaMu WIM AHOLHEMM MAKETAMM CISLYeT oNpeJ]eddrb

!
M3 yCnoBMA, Uro 30Ha dPJexTUBHoro Ieicraud Mx L paBHa

L'=2h (0

Z.2.5. [lpn pacuere napaMeTpoB KATOJHOM 3aWUTH ONPEJENAVT CA
cnejyomue BeSUdNHE:
2.2.0.1. Yucno ToueKk pacrolioEeHus aHOJOB WIM MAKSTOB aHOLOB

Ze2.0.2. MyHMManbHag 3amurdad WIOTHOCTD TOKA
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J = ﬂ._. (3)
30y,

b

lna HeoxpaumeHHo# CranmbHo#t rosepxHocry, Noxpuroit CHO
82', 5 OM-u® J, sam, = Q—g‘z— = 0,04 AR
AV w =028

C yuerom yreuxu TOKa Ha NOJLSEMHYD YACTH COODYEEHUA MPUHU-
MaeM

j' 3am. = 0,045 A/®
2.2.6.3. 06uMit 3auUTHHEA TOK Ha SKCILIyaTAUMOHHHEA NEPUOX
Iy = f s0u" S (4

Re2.0.4, doMuHaNBHHA TOK aHoJa

9 = M-08
= = 5
a T.q KT (5)
rjie KT - Ko o(@uuueHr, yuUTHBADIME MEpyoLAYHOCT b PAGOTH ako-

JoB B TeueH#e roja. K’r= 1 npd HempepuBHOY paGore
aHoJ0B B TEUEHWE Toja.

2.2.6.9. Ynucno aHosoB

no= gz (6)
J

Z2.2.6.60, Quciio aHoJoB B MAKeTe

a

n'= (7)

_n
N

2.2.6.7. CompoTusneHue DaCTEKaHWO oluHouHoro aHoJa (Om)



¢ 4
Ro- eni +€n2—h - 0,614 )
oa Qﬂgr

WK CONPOTMUBIEHME pacCTeKaHWp MaKeTa adoloB (Om)
n'(tn —o,ao7)+€n%+5 )
na 49 [ n't

- pacCCrofHue MemAy aHOJAMM B Maxere, M;

rie
B - wodfdummMeHr , ompefendeMui B3 TaCIMUH
2 3 4 5 6 7 8 9 10
0 0,46 1,24 | 2,26 | 3,46 |4,85|6,40 {8,06 |2,8
2.2.6.8. SaunrHag MAOTHOCTb TOK& B Nepwoh fopmuposatmsa CKO
! Cko cko 2
f o= 2V T A/m (10)
“ 3
rie V €"°- capur moreumana, oSecneunMBaDIMA foPMMPoBaHME
CHO ;
AV %=0,15B;
LA HeoKpauUeHHO}! CrajbHOMU [10BEpPXHO CTH g =1 Ou-u2
. "= 0,15 A/M?
{ 204
2.2,6.9. Cune Toxa, crexavmero C aHofa B mepuoXl {opMuposa-
uua CHO (A)
' CkO
cko 5’
g = L&_ (11)
a N

2.2.5.10, danpagedve Ha BHX0JE KAaTOAHOR CTAHUMM B SKCMUIya-

ramvondust nepnod ( &)

10



u —-jo'n[—@iﬁﬁur RK] -

cm n
+R (12)
u =ja‘}’)_ {:———-ROG an -f—K ]
cm N K ’
rie Rnx— ConMpoTHUBREHNE MokBoismero Kabems, OM;
R - CconpoTMBiEHWE GEperosX Kabenei ¢ yueroM CXeMH
K

coeauHeHusa, Om,
2.2.6.11, danpsmenye Ha BHXOJE KATOJNHOYX CTaHUMM B MEpYOX

Jopmuposatus CHO

cKo
u Hay - u .._‘:.7,._9 (13)

cm cm Jq

2,2.6.12. Cuna Toka KATOXHOW CTAHUMM B SKCIULyATAUMOHHHN

nepvoj
g =n-J (14)
cm Q
u B nepuok PopmmposaHua CKO
Hay cko
J =n-J (15)
em a
2.2.6.13, MomHoCT b HATOAHOMK CTAHIMM B SKCIUIYaTaLMoHHHY
nepuox
= . 18
P J e Yo (18)

U B HAYaJbHHA nepuol
Hay Hay Hay

P =7 -u (17)

¢m cm cm

2.2.7, lo senwaray o o M P op BHOMpaeTCA KaToAHAR



craduua (llpunoretve 2).

2.2.8. B cnyuae, ecau pacuerHoe HalIpsSEEHWE KATOAHOU CTEHLMM
NpEeBHIAET HOMMHAJIBHOE 3HAYEHME HaNpAKeHWA BHOpaHHO!t CreHmMM, He-
06XoZMo YBENWUWTDb UNCNO 8HOJOB, YMEHDLUMB TEM CaMHM TOK JQ=Q§
U yBEIMUMB CPOK MX CIyEOH. "

B HauanbHHE Hepuol KCIUIyaTauuny SamuTH, Korga Tpefyorcs Jo-

" Hay
HonHUTENbHEE MOMHOCTH, HeoOXoZvmMue 1na dopmuposatms CKO ( U em
Hay Hay
I o , Pcm }, K CHCTEeME JZOMEHH MOAKMDU4T bCA PE3EPBHHE

CTEHUMM WIM CUCTEMa 3auuUTH JOJUEHS DACWIGHAT 5CA Ha OTIENbHHE yuacT-
KM, KOTOpHE ClielyeT BBOJMTb B pabory modranHo. [pu srom HonmeH

cKo
o6ecneunsar bC TOK &HOJOB, DaBHHI J a , OfnpejenseMuit B Co-

OTBETCTBUH C M. R.2.6.9.

3. [POTEKTOPHAA 3AUWUTA
3.1. SNEMEHTH CHCTEMH MPOTEKTOPHO! 3amMTH

3.1.1. CoBOoKyMHOCTDH BAWMLAEMOT0 COOPYREHMS, MPOTEKTOPOB,
OKpyRADLuE] MX BASKTPONPOBOJHOM CPELE U COEJAMHATE ILHHX TOKONPOBO-
LoB o6pasyeT CUCTEMy [POTEKTOPHON 3auMTH.

3¢1.8. OCHOBHHMM MAPaMETpaMil CHUCTEMH MPOTEKTOPHON 3auUTH AB-
NAOT CA SAEKTPOIHHA TOTEHLMAN COODyEESHMA ¥ INIOTHOCTH ToKa Ha 3amy-
aeMo# 110 BEPXHO CTH.

3.1.3. Lna samvry MOPCKUX I'MADOTEXHUUECKHMX COOPYHEHME MOT YT
pUMEHAT bCA OAWHOUHHE NPOTEKTODH WIMA TDYNNOBHE NPOTEKTOPHHE yCTa-
HOBKH.

3.1.4. PeroMenpyerca npvMeHsaTs nporexrops Tuna [1-H0A-G60,
N-10A-30, N-NMoM-30, N-N0M-60 (OCT 5.3072-75),[1AKM-30, NAKM—40,
IARM-50 (TY 39-01-59-77). XapaKTepuUCTUKM NMPOTEKTODOB NpUBEJSHH
B [punoxeHnm 6 (crpaBoyHoe).

3.1.5. [IporexropH ZoNEHH YKIAAHBATbCA HA JHO AKBATOPUUA B
crienMalipiHe KaCCeTH [prmomeﬂne 7 (cnpasoquoe)] HapamensHo Coopy-



EeHMO Ha paccroAHvd 20-30 M 0T 3amMuaeMoit KOHCTDYKLMUM WK MoXLBE-
WMBAT bCA (MDY 38IUTE CKBO3HHX KOHCTDPYKIMA) pAaBHOMEDHO Mo BCER
nnomald COODYESHHS Ha raybuHe, paBHoRt MoMoBUHE TiyOMHH MOPSA B
JaHHOM MECTE.

3.1.6. B cnyuae, Korza oJHa MPoTEKTOpHasA yCTAHOBKA 3auMmaer
Ipynmy SMeMeHToB, NOCHEAHMe JOJKHH OHTb COSJMHEHH MEEAy CoGoft w-
HOW M3 MONOCOBOY CTa&MM WM MpyTKa, ykperufeMo#t Ha csapre. Ceuerue
mAHH - He mMeHee 3 cuZ.

3.1.7. B xauyecrBe TOKOMPOBOJA&, 0fECNEUMBADIETO IMEKTPUYECKUA
KOHT&KT MpOTEKTOpa C COoOpyHEHUeM, cleiyer npuMeHarb xabemu KAPII,
kaporasHye kaemu tvna HI'1-24-90, KI'1-44-90K, KI'3-59-90 u cranb-
HHE OUVHKOBAHHHE KAHATH, XapaKTEPUCTHKM TOKOIPOBOJOB NPMBEACHH B
[Ipunozexunu 4.

Jing noABECHHX MPOTEKTOPOB Tl kabend BHOMpALT UCXOAA U3 ero
MEXAHUUECKOM MpPOUHO CTM M MACCH NPOTEKTOpa. JWHejHoe SnexTpuueckoe

COTIPOTUBICHME TOKONMPOBOA& JomHo OwThb He Goaee 0,007 OM/m.

3.2. Pacuer npoTekTOpHO! 3aAMUTH

3.2.1. Pacuer npoTeKTopHOR BAMATH JOAAEH CBOJAMTBCA K onpeie-
MEeHMD uucna oAMHOUHHX [POTEKTOPOB WM MPOTEKTOPHHX MAKeTOB.
3.2.2, Lg pacuera MPOTEKTOPHOR BAUMTH HEOGXOMMMH Crneliyvuve
UCXOLHHE JaHHHe:
|, - anvHa coopySeHMs CO CTOPOHH yCTAHOBKM MPOTEKTODPOB
B CiIyuse, KOTJa OHM YRNaJHBADTCA Ha JHo Ha yJaneHuy
OT COODYEEHUA, M,
S - momaZs 3aUMNASMOR MOBEPXHOCTH, uz;
(r - yZenbHas SNEKTPONPOBOAMMOCTb BoXH ([lpunomenwe 5),
Cu/m;
en - IjnvHa TPOTEKTopa, M;
Q) - ycnopHHit AMAMETD NPOTEKTOpa, M;



f - nuHeWHoE COMpOTHUBIEHME TOKOMpoBoZa, OM/M;
ET - ANMHa TOKOMPOBOJAA, M;
M - Macca mpoTeKTopa, KI;
V” - HoTeHUMaN MpoTEKTopHoro Ccruasa no ABJ, B
ol - TorooTzaua cruiapa (llpwinodeHue 6), A-u/Kr;
3.2.3. llpu pacyere CUCTEMH 3alUTH HEOOXOJAMMO ONMpPEJENIMTDH Cle-
Zyoie BEAWUMHH:
3.2.3.1. CompoTuBieHME DACTEKAHMO TOKa CTEPEHEBOTO MPOTEKTO~

pa R

n

Q J"QT{ (en —4—- /) (18)

3.2.,3.2. Conporusnesye coeAMHUresbHOTO TOKOMPOBOJA
= P. (1)
R_=pt,
3¢R.3.3. Tok oAMHOYUHOTO MPOTEKTOPS

¥ o Ver-Vn (20)
R +RT

n
3.2.3.4. CymuapHuii saunTHHE TOK COOPYRSHUA

ﬂz = 0&3044

Jsuqnpuaumaeu pasHolt 0,045 A/M® (CM.M. 2.2.5.2).

. 8 (1)

3.2.3.5. deobxonmoe KonvueCTBO MOPOTEKTOPOB

no = J= (22)

3.8.3.6, 3oHa [IeifCTBMA MpoTEKTOpa B Ciyyae, KorJa oH ycra-

HapBMBaeTCaA Ha JHE B yAANEHMM OT COoOpyBeHUs

L =2h M ()
n n
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rle h n ~ PAcCToAlMe oT MPOTEKTOpA JO 3AMMISEMOH [0BEDXHO CTH, M.

3.2.3.7, Uucno makeTos MPOTEKTOPOB

_ L (24)
J\/n- X
n

3.2.3.8, Uucno OpPOTEKTOPOB B MAKETE

n =_1 (25)

3.2.3.9. Pecypc roaHocryu mporerropa (B rojax)
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4, MOJATA4 4 SHCIIVATALMA CUCTEM 3MEKTPOXAMMYECHON
SALATH

4,1, MoHra® KATOIHHX yCTAHOBOK

4.1.1. Mpu npoussoficTBe padoT Mo MOHTARY CUCTEM KETOLHOM 3a8-
mATH HeoOXoJuMo cobmogarh rpeGosaHua Coull [-33-76 "[lpaBwiia mpoms -
BOJCTBA M TDUEMKM DAaGOT. ONEKTPOTEXHWYECKME yCTpoiicrea”,

4,1.2, B o61eM paboT Mo MoHTaky KaTOAHHX yCTAHOBOK BXOJAT:

yCraHoBKa KaToJHOW cCraHuuu,

Mo ABOJAKA MUTaHUA K KATOJHOM CTadHum,

MpoKnajKa HaseMHHX KaGembHHX IMHMHA ;

cOopra aHoJHHX NAKETOB,

yCTaHOBKA 8HOJOB WIM aHOJHHX NMAKETOB Ha JHO ;

MoAKIDYESHME TIOABOAAUMX KaGened K MarMCTPAlbHEM IUAUAM ;

MoAKIMOYEHNE K COOPYRSHMO KaToJHOW CTRHUVM, BHIIOUEHHE HATOA-

Ho¥ 3amWTH Y HallagKa ee.



4,1.3. CraHuum KaTOAHOM BamMTH MOEHO YCTaHABIMBATDH HA OT-
JefbHHX (yHIaMeHTax, HA& CTajnbHHX WM Rene300eToHHHX ONopax,
KpemAT b Ha HaDyEHHX KUDMMUHHX WM GeTOHHHX CTEHaX 3JaHui,

Mecro ycraHoBkM KATOLHOK CTaHUMM CREAYET BHOMDATh C yueToM
cBoGoAHoro JoCTyma K Hejt o0 ChywuBapiiero nepcoHana.

4.1.4, Hopnyc raToZHo# CTaduuu JoJiXeH OHTb 3a3eMieH,

4,1.5. HasemHpe nvHMU - aHolHAas MaruCTpaJIbHAA JIMHUA M KATOH-
Hag NUHAL, TIOCPEJCTBOM KOTOPOR ¥aToJHaA CTaHUMA MOJKIOYAETCH K
3/IeMeHTaM CoopyReHusA, BONKHH BHIomHATbes xabeneM tvna KdPI, Ka-
Genb JonseH GHTb 3amMuUeH OoT yIJApOB M JPYTuX MEX8HMUECKUX BO3Jeit-
CTBUIt, MOTymMX OPUBECTU K €ro MoBpeRJeHuD,

4,1.6, AHOJHYD ¥ KATOJHYD JIMHWM DEKOMEHJYET CA BHIIONHATD M3
UensHoro Kadens C OroieHUEM XWNH B MECTE MPUCOSIMHEHMA ee K se-
MEHTy KOHCTpyKUMY, ofuwe# wMHe wiv moABoXsueMy kabesmn, CoeluteHue
JONKHO OCyweCTBNATbCA C MOMOWLBO GONTOBOTO OUMHKOBAHHOTO 3akuMa,
Mecro mpucoelvHeHns Kabend kK KoHCTDYKLUMM WIM WMHE JoJikHo OHT b
3auMeHo Jo MeTamuIMueckoro Gnecka, CoeiudeHue kabens KATOLHOW M-
HAM C KOHCTDYKUMEW UMK MUHOM MoCNe oKOHUYAHUA MOHTAaKa JHOJEHO OHT b
s3amuueHo oT BO3JEHCTBUA BarsA MyTeM OKDACKU TOpDAUMM OMTyMoM 3a
3 pasa, a coeiuHeHMe MoJiBoJAnero kabend C MarvCrpaibHOR aHOJHO I
NVHMEeH 33KIOUSHO B KOXYX, BAJWTHA ropsueit OUTyMHOU MACTHKOM,

4,1,7, Macruxa JonkHa NDUrOTABIMBAT bCA MYTEM CMEMWBAHMA ro-
pavero (180°C) ofespo&edHoro GuTyMa C LEMEHTOM NDGOX MApKK B Co-
oTHomeHuu 1:3 mo Macce.

4.1.8. COopra aHoJHHX naxeToB HoMEHA OCYHECTBAATHCA B Clne-
Jyoueit o caeloBaTeNbHoCT UL

YNORWTb aHOJNH B KACCETY;

COCIMHUT b @HOJH JDYr C IpyroM KabejeM M MpUCOEMHUTb K Ty
ne aHoJoB NoJABOAANMI Kabens;

3aKpenuTh samupavume mnadxu ([punomedue 7);

TTOCTaBUT b KACCETY BEpTUKAalbHO ,



3aIMT b MECTa CoelWHEHMA M30JIMpYLmelt MaCTHKOX.

4.1.9. YeraHoBry a#0JHHX MAKETOB HA AHO CNEJAyeT [1POM3BOAMT b
C noMombo BoJoNe30B. MECTa yCraHOBKM MAKETOB JOJUEHH OHTb Npejsa-
purenbHo o6o3HaueHH GysaMu.

4,1.10. Bo ns6exaHue MoBpEEJCHUA xabend, oH JoaxeH OHT b
YAOKEH Ha yuyaCTKE OT COOPYREHMA Jo MECTa YCT@HOBKM aHOZOB B JoH-

Hyp Tpadwev rayGuHor 0,6-0,8 M.

4.2. MoHTaX MpPOTEKTOPHHX yCraHoBOK

4.2,1, MoHrazHme paGoTH IPU YCTPOMCTBE MPOTEKTOPHOW BamMMTH
BH/IOYADT :

yKAajxy MPOTEKTOPOB B KACCETH M WX 3axperneHve (Mig NpoTex-
TOPOB, yCTaHaBIMBaeMHX Ha JHO BoJioeMa);

TNpKCOEZMHEHNE K MpPOTEKTOPY TOKOMPOBOJA ;

yCTaHoBKa W/ TMOJABECKA HIPOTEKTOPOB Ha MECTO ;

npuCoefUHEHNE TOKONPOBOJAOB K COOPYREHMR.

4,2.2. llporexrop npejcraBnsset CoGoit CIUIOMHYD OT/MBKY, MO OCH
KOTODO} PACHO/NOXeH KOHTAKTHHA CTanbHo!t CEpJeuHHK B BUJE CTEpEHS,
npejiHasHavyeHdHl AiA KpeluieHUA TOKONpPOBOJa.

4.2.3. ToxonpoBo4 (%una xabens wiv KaHaT) JONEEH KPEMWT bCA
K CepleuHUKy NMPOTEKTopa C MOMOuBD 3ARMMHON OUMHKOBAHHOK MydrH.
HoHerpykuus MyfTH 3@BMCHT OT Cloco0a yCTAHOBKM NDOTEKTODPOB, THIA
N CEUSHMA TOKOMPOBOJA M ONMpeJensercd NPOEKTOM 3alUTH COODYRECHME.

4,2.4, HKperneHwe TOHONPOBOJOB K COOPYREHMD JOMEHO MpPOU3BO-
JMATBCA C TOMOMBD GONTOBHX 3aRVMOB WIM HAKOHEUHMKOB, MpUBAPUBAE-
MHX K OeMEHTaM KOHCTPYKUMA WM ofmeit wuHe.

4.2.5, YeradoBKa NPOTEKTOPOB OCYmECTBIAETCA AHANOTUUHO yCTa-

HoBKe aHoZoB (M. 4.1.9).

4.3. llpaBWna sCIIyaTauum CHUCTEM MESKTDOXHMUUECKO A

3aMATH



4.3.1. [lpaBuna oxcrsiyaTauuud CUCTEM KATOJHOR 3amMUTH

4.3.1.1. B mpouecce skcrnyaTanMM CUCTEMH KATOJHON 38MUTH
HONEHH NPOUSBOAUT bCA MEPUOJUNECKUE OCMOTDH SMEMEHTOB CUCTEMH Y
IPOBEPKU DEEMMa ee paboTH.

Tipu ocMoTpaXx JNoskHO MPOBEDATHCA CTEMEHb DaspymEHUs aHONOB,
COXPBHHOCTb TOKONPOBOJOB, COCTOAHME ONEKTPUYECKUX CoeIMHeHuit. Pe-
%M pa6oTH CMCTEMH KATOMNHOZ 38MWTH yCTaHABIUBAET CA Mo pe3ynpra-
TaM OCMOTDd KATOLHOM CTaHUMM M 3aMepoB MOTEHHHANOB KOHCTDYKUMZ,

[leproiuHO CTH OCMOTPa M NPOBEPKM peXvMa PaGoTH CUCTEMH Ka-
ToJHo#t 3aWATH yCTAHABIMBAETCA B COOTBETCTBMM C Tabn.2, a fopma
KypHajla 3aMUCH DE3yIBTATOB KoHrpoas mpuseleHa B [lpunozeHuyu 8
( cnpasoutoe ).

Tabmma 2

[leproZMuHO CT b OCMOTPA SMEKTPUYECKUX YCTAHOBOK 3AUMTH

¥ VBMEpeHUsa MoTeHUHANIOB CoopyHeHUH

Xapaxrep ngoqiunammecmx HarozHue {IporexropHue
paboT yCTaHOBKH yCTaHOBKM

Perynuposka ¥ BuOop onru- | [lpu mycke

ManbHoTo pexuMa yCTaHOBKM -

Samep noreHuuaos Coopy®e-| 1 pas B Tpu 1 pas B Tpu

HUA Me cAla Mecaua

OcmoTp padoTapmuX yCTaso- 1 pas B -

BOK C 3aMepoM TOKOB Me CAl

NpogunaxT vueCKuit peMoHT 1 pas B TpH -
MecAna

CueHa aHoNOB M INPOTEKTO- [lpy nonHoM mzHoce Mau npu

poB CH/MECHUM 3amMTHOTO TOKA




4.3.1.2. B HauasbHay mepuod dkcriyarauuu (8-10 Aden) cu-
CTeMa KATOAHO! 3amMrH JoJLEHa DAGoTATh B PEEMME, CroCOG CTByDmEM
MHTEHCMBHOMY (o pMAPOBAHMO KATOAHOTO 0CaZKa,. [OTHOCTH momspu-

ByDUWEro Toxa B pemmde ocakgenua CHO JosHa GWrh He MeHee

o0 - 0,15 AAE,

YeenuueHye sauMrHOTO TOKA B OroM Choyuyae (Mo CpaBHEHWD €
SKCINyaTalUMoHHEM [epUoSioM) IOoCTMTaeTCiA 38 CUET MEpoNpuUaTHit, yro-
MAHYTHX B M.2,2.0,

4,3.1.3. HoHrposnb 3a 3JexTMBHOCTBD IESHCTBUA KATOAHOH! 3a-
mUTH JOJIESH OCyWeCTBAATHCA Mo BENMUMHE MOTEHLMANA 3alMIaeHo it
NoBepXHo CTH. [IpU oNTMANbLHOM PEEMME SKCIUTYATaLUuUy MoTeHLMall rno-
pepxHocTv JosEeH Gurb B mpelenax 0,55 - 0,65 B, (fo HB3).

4.3.1.4. llpr ucnonapsoBaHuy 8BTOMATMUECKUX KATOJHHX CTAH-
LU 3aJeHHHR MOTEHLMAN COOPYREHUA NOJNEPHMBAETCA 8BTOMATHYE CKU.
lipu npuMeHeHW! HERBTOMATUMECKMX CTaHLMA HEoOGXOAUMO perynapHo
NPoV3BOJMT b 3aMEp oTEHNMANa COoopPyBEdUA M KOPPEKTMPOBATh paboTy
CUCTEMH BDYUHYD.

4,3.1.5. 3aMep noTeHLMana COOPYRSHUS CREJyeT MPOUBBOLMT b
B TOYK&X, pacrnoioReHHuX uepes -25 MeTpoB no AIMHE COOPYREHUA
¥ B HECKO/IBKMX TQUKAX [0 BEDPTHUKANIA. 3aMep NPOU3BOAMT CA BHCOKO -
OMHHM BOIIBTMETDOM OTHOCHMTENBHO SJEKTpPOJa CpaBHeHud - MC3
(TY 204 PC3CP 380-71) wnmu XC3, XnopcepeGpsHue SNSKTPoJH CpaB-
HEeHUs BHIYCKART CA NpoMumieHH€ocTs0 mo TY 3.3.94-13127-77.

Ana npousBoACTBA BAEKTPUUECKUX MSMEPEHUE CIEAyeT MCIONIb30 -
BaTh NEPSHOCHHE BONBTMETDH C BXOJHHM COMPOTUBIEHMEM HE  MeHee
20 Ou/B (Hanpuvep, BH7-13).

{lpu samepe moreduuana wnemMa {-) npubopa HOJEHA MPUCOELMU-
HATbCA K META/IOKOHCTDYKUMM, a KnewMa (+) - X 3meKTpofy CpaBHe-
HUA, NorpyseddoMy B Boly. [lpn aroM Mecro NpUCOEAMHEHMs BOJIBT ~

METpa K KOHCTPYKUMK HomkHo OHTH ouMueHo Lo MeTalIudeckoro Snec-



Ka.

4,3.1.6. CymmapHas cuna Toxa M HABIpPMESHME KaTOJHOM CTaH-
UM JOJKHH MSMEDATbCA AMIEDMETPOM ¥ BONBTMETDOM, yCTaHoBIeH-
HEMM Ha craHund. Cuima TOKA, MPOTEKALmero 4Yepes OTACHBHHE aHo-
IH WIA MBKSTH aHoJoB, JoJEHa M3MEDATLCH, B CIiyuae HeoOXozu -
MOCTM, B MECTE MNOJKIOVUEHUA TMOABOLANEH JIMHUM K MArucCTPailbHo !
NepeHo CHHM aMMEePMET POM.

4,3.1.7. Nocnejercreme KATOLHOW BAUMTH JONMYCKAET NEpPHO-
IVYECKOE OTK/IOYEHME MCTOUHMKA [MoCTOoAdHOTo ToKa. IIpu ycraHo -
BUBIMXCA 3AMWTHHX MOTEHUMANEX LVKIMUHOCTb PaGOTH MOMET COCTaB-
aarp 15-30 gHe# npu oJMdHAKOBOM MPOMNOIEUTEINBHO CTH NMEPUOLOB

"BKNOUEHO - OTKIDUEHO".

4.3.2. [lpaBuna SKCIIyaTauuu CHCTEM MPOTEXTOPHOR 3aUMTH

4.,3,2.1, B npouecce SKCmayaTalMM CUCTEMH IIPOTEKTOPHOHR 38-
MUTH FOJKHH [POMBBOJUTHCA NEPUOAAYSCKUE OCMOTDPH OSIEMSHTOB CH -
CTEMH ¥ TPOBEpKY pesiMa €€ paboTH. [lepvoJMYHOCTb 0CMOTPOB yKa-
saHa B Tabn. Z.

4,3.2.2. Bo BpeMs TEXHWUECKMX 0CMOTDOB MpPOBEPAETCA COCTO-
AHYe MPOTEKTOPOB, COELMHMTEJIBHHX TOKOMPOBOLOB M SIIEKTPUUSCKMX
KOHTAKTOB. PeguM paGoTH CHCTEMH MPOTEKTOPHOY BauTH HOJBSH
KOHT poJIMPOBAaT bCsA MYTEM MBMEpeHMA BamuTHOTO ToTeHuMana Coopy -
HEHMd B PasNIMUHHX TOUKAX. MeToJ MaMepeHus 3aWUTHOT'o MOTEH -
uMana CoOpyEEHWs TAKOR HE KAK WX NPU KOHTpolle pesvMa paCoTH Ka-
ToJHHX ycraHoBok (m. 4.3.1.5.).

4.3.2,3. fa ocHoBaHWM pE3yNbTATOB UBMEDEHUH 3AMUTHOTO MO-
TeHuMaNa CoOPYREHWs ClefyeT oTpPEeryiaupoBaTh peRuM paCoTH CUCTe-
MH [IyréM M3MEHEHUs o6Wero KoiMUecTBa WM 3aMEHH M3pacXoJoBaH-

HHX [POTEKTOPOB.
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[PUIO4ERVE 1
( cnpaBoyHoe )

TEPMH U WX QIPELENELVE

1. CrauvoHapHHit SMeKTpoAHHI NOTEHLMAN MEeTaa,
V er - pa3HOCT b MOTEHUMAJOB MEXJy MEeTalMOKOHCTPYKLMER 1
SNEKTPOJOM CpABHEHWsA, MOTPYECHHEM B HeroCpeJaCTBEHHoR 6/M30CTH
OT KOHCTDYKLMM B JAHHYD SMEKTPOTPOBOAHYD Cpely, MpH OT CYTCTBMM
3MEKT DOXUMUUECKO !t 3auuTH, B.

2. Mwimansasi saurdsd oveduvan, \/ Mgt - pasHocrs
MOTEHIMANOB MEXJY METAMIOKOHCTPYKUKER, HAXOAAUEHCA MoK SISKTPo-
XVMUYE CKOt BAMWTOR, W MOTDYKSHHHEM B JadHyO SNEeKTDPONpPOBOAHYD Cpe-
Ly SMSKTPoJNOM CpaBHeHMs, KoTopas ofecneuupaeT 3ajaHdyp CTeneHs
3aumeHHo cru, B.

3, MaxcuManbHull 3aMMTHHI TOTEHLMAN, ‘;gﬁc - pasHoCTb
MOTEHIMANOB MLy MEeTaNIOKOHCTPYKIMEH, HaXOAANEHCA 04 SNEKTPo-
XVMMAUSCKOY SAWMTO, W MOrPYREHHHEM B JadHy® JNEKTpPoNpoBOJHYD Cpe-
By ONeKTpoJoM CPaBHEHMA, MPY KOTOPOR ewe HEe MPOMUCXOZUT Dpaspyme-
HU CTPYKTYPH METaiula WIM N&KOKDACOUHOTO NOKPHTHA, 3amMmapmero
merami, B.

4. OnexTpod CpaBHEHUs - FalbBAHWUECKHUI MONySMSMEHT C MOCTO-
AHHHM BO BpEMEHM, XOpolo BOCIPOM3BOIMMEM COGCTBEHHHM MOTEHIMUA-
7I0M, HE VISMEeHAOUMMCA WM MBMEHAOUYMCH M0 CTPOTO ofpejenetHHoMy
3aKoHy MpU MSMEHEHMM yCNOBWl CpelH.

HauBonee pacnpocrpaHeHHHe a1eKTPOJH CpaBHEHMA:

4,1, dopmasnbHuit BoZopoZHHHK anexrpok (dBO) - monmysnemeHT,
CoCTOAUMA M3 [MIATUHOBOT'0 SMEKTDPOJA, MQTDYAEHHOTO B DAaCTBOD KUCIO-
TH C 8KTHUBHOCTBO MOHOB BoJOPOJAa, paBHO# eluHue ( PH= ), n
JaBnedud rasoo6pasHoro Bofopoka Haj pacrsopoM B 0,1 Mia.

Crangaprduit noredudan dBY npuHAT paBHEM Hymo MU MOOHX TEM-

neparypax. CoGCTBeHHme NIEKTPOJHHE MOTEHUMANH APYTUX SNEKTPoloB



[PUIOHEHIE 1
( mpo JonHeHye )

cpaBHeHMd, olEHMBALTCH oTHocurenbHo dBJ. dBY mpumeHserca, Kak
MpaBuilo, B 1a60PATOPHEX yCIOBUAX,

4,2, dacumeHHuit menHo-CyabfaTHuM anexrpor (MCO) mpvMeHser-
¢A B KAueCTBE 9NEKTPoJA CpAaBHEHUA NpU MSMEPEHUAX B TPYHTE U
MODCKO¥ BoZE.

4.3. Xnop-cepe6psaHun anekrpol (XC3) mpumedserca B KaueCTse
9NIeKTpoJia CpaBHEHMs B NMpPeCHoi!l ¥ MODCKOW BoJE.

5. KaroJmHas nonapusaumd, AV - cmur moreHuvana Me-
TAJINYE CKO/ MOBEPXHOCTU B OTPUUATENBHYD CTOPOHy OT 3HAUEHMH
crauvoHapHoro noredudana, B.

6. YnenvHas waToJHAA MOJAPUSYEMOCT b, @ ~ TaHreHc yraa
HaKMOHA JMHEapU30BaHHOTO YYACTKA MOJIADUBaLMOHHOY KPHUBOH Av=f ( (D
Meramia B JadHHOR cpeie M And JaHHoTo COCTOAHUA TOBEPXHOCTH B
IuariasoHe oT CTALMOHADHOTO SNEKTPOAHOTO NOoTEHLMANa A0 MUHMMAM b-
HOTO 3auuTHoTo MoTeHUMAanNa, OM'MZ.

7. SauurHas TUIOTHOCTb TOKA J 3ai. ~ sauurHHi TOK
Ha eJVHUIY MoWalu MoBEepXHoCTH, o6ecreuMBabmuil CABAT CTauMoHap-
HOTO MOTEHIMA/A MOBEPXHOCTU META/uIa Jo 3HAUSHMA BaMUTHOTO M0-
redmmana, A/m?

8. ConeBme warodime orgoxeHus (CHO) - oTnomedus mafopacTso-
PYMHX CoJielt KaJIbLMA M Mardua Ha 3aiMiacMojl noBepXHoCTY MeTauia
pU KaToJAHO% zauvre, o6pa3yomuecsa B Pe3ynbTaTe NPOTEeKAaHUA BTO-
PYMHHX SJIEKTPOXVMUYECKVX NpOUECCoB HA TDAHUNE pasfena MeTall-
-anexrponur. CHO obnajapr saumurHuMA cBoltcrBamu, [lo Mepe pacrso-
peausn CHO (mocne orwibueHus 3amuTh), 38IUTHHE CBofcTBa uX yOH-
Baor.,

S. YmenvHas snemponpoé?/nmocrb cpeay X“ - BENVUMHA, X&-
PaKTepU3 youas NPoBOJAMMOCT b BEWECTBA M paBHasd OTHOWEHWD TIOTHOC-

T TOKA K HaNpmEeHHOCTY SMEKTPUUeCKoTo mons, CM/M.

25



24
MIPVNOHEHUE 1

( mpo JonKeHue )

10. JnexTpoXMMUUECKUA SKBUBAIIEHT q/ - KOJNWJECTBO BEme-
CTBAa, KOTODOE BHIEMAETCA ( pacTBOPAETCA) € SMEKTPOJa NPMU MPOXORTE -
HUM eIMHMIIH CWIH ToKa, Hr/A*roX. uepes pDacrBop B EJAMHUIY BPEMEHH,

11. AHoI~ONEKTpOJL, KOTOPHF MPUCOEAUHACTCA K MOJOKUTEIbHOMY
NOANCY MCTOUHMKA [OCTOAHHOTO TOK& JIA Co3fatHNMA B CPEAE SNEKTPU-
yeckoro mosid. KaToloM ABNAETCSA 38WMUAEMAA MOBEDPXHOCT b.

12. llpoTeKTop-snexrpol M3 METajula, WMeOWEeTo CranuvoHapHH
SNEKTPoJHHI MoTeHUMan Gonee oTpHUATENbHH YeM MoTeHUMan 3aiuma-
eMoro Merajia. [lpoTexTop TPUCOSAMHAET CA UEpes MPoBOJHUK K 3amu-
maeMoR KOHCTDYKLUMM. 3@ CUET DasHQCTY MOTEHLMANOB NPOTEKTopa U
MeTailia KOHCTDYKIMM B SNGKTPOApPoBOJHOA CpeJe CoaJacTCA rallbBaHu~
YECKUl 3aeMeHT, PacXolyeMoil UaCThO HOTOPOTO ABAAETCA MPOTEKTOP,

n 3a cuer SAC oneMedra oCymeCTBnfeTCA KaTojHadA IMOJAPU3ALMA CO-

opyreHud.



[PYIOSEHME 2

( cmpaBouHoe )

ACTOUH KM IMTAANA CUCTEM KATOAAOKM SALMTH

— . Burtp sMneHf- Buxoz- HanpalTouto ot s
1 Hoe HampapPerynu-Has BeHe | Tio LIep
Tun PaGouyuit ®EHue, |poBHa [Mouw-  MUT&-|KaHUA -I
HOCT b, DUEHR | 3aMUTHO'-
KaTo Ho i TOX, | Cery, | ro no-
\ TEHIIUa |
! Ja
CTaHuu A B Br B MB
KCC- 150 12,5/5,25 |12/24 150 |
KCC- 300 25/12,5 |12/  |Pywiaa 300 oy |
- cTyneH+ .
KCC- 600 50/25 12/24 STynerT 800
| HCC-1200 100/50 12/24 1200
i CHCY- 150  [2,5/9,25/3,1| 12/24/48 150
CHCY- 300 | 25/12,5/6,25 12/24/48 300 -
A To we | Y 20
CKCY- 600 |50/25/12,5 |12/24/48 800
. CHCY-1200 100/50/25 12/24/48 1200
| TACK- 0, 8 25/12,5 |24/48 A 600
- - a-
TACK- 1,2 80/25  |aa/48 |2gel] 100 | o | o
MACK- 2 42/21 48/9%6 ¥ag 1 | 000
" Hi
TACK- 3 62,5/31,25/48/96 | BYIHSR] 3000
MACK- 5 104/52 48/96 5000
" CKCA-1200 100/50/25 | 12/24/48 |Aproma- 1200 | 220 | 75
THYeC~
Kasa
© CKCMI-1200 50/25 24/48 1200 | _
| CHC-1200124/A 100/50 12/24 70 ™ 1200 &0 |75
" TAK-1-125/24 125 24 |Aproma-|3000 | 220 | 50
TAK-1-208/24 08 24 TS 15000 | 20 |50
MAR-2-208/24 208 24 yusaq | 5000 | 380 | 50
IaBHa g




[PYHQEEAVE 3
( cripaBouHoe )

KOACTPYRLMM AdOJOB

1. HoHcrpyxuus yraerpaiurosoro aHofs Tuna OT
(TY 48-20-97-77).

AHon (pue. 1) mpeAcraBuser coGoit TpyOUATHNA SMEMEHT AMAMET -
pou 114 M, ¢ TommuHOM CTEHKM 12 MM, BHIIONHEHHH] W3 rpajurono-
JIMMEPHOTO COCTaBA.

(IpoMHIAEHHO CT B0 BHITyCKANT CA 8HOJH MATM T IOPasMepoB (doBo-

YEpKACCHUt SNEKTPOIHHN 3aBoj)

LavHa, MM 1000 | 1450 | 2000 | 2500 | <800

Macca, ur 6,7 9,7 | 13,3 | 16,7 | 19,3

OnexTpoxumMuyeckuit sxBuBaneHT - 0,5 kr/A-Tol.

KamAuit aHol UMEeT Ha HOHLAX C BHYTDEHHE]l CTOPOHH DE3BOOBYD
uacrb (M 95x4) Zna npncoefiuHeHMs ToKoBBoJHOTo onemedra. [locne
npucoeAvHe HUA KaGens K TOKOBBOJHOMy 3NEMEeHTy Ha Hero oJeBaercs
KONBLO-060MA, B KOTODOE 38JMBAETCA B TOPAUEM BHIE UBOJMDyOmad
MacTvKa Jii SaWUTH OT KOPPo3NM ysia CoelvHeHns xabens C TOKOB-
BOZHHEM 3NEMEHTOM,

Cocras msosmupyomet Macruxy B % fo Macce:

6uryM npGoRt MapKY -4
MVHEDabHHA HAOMHUATEND - 60.

B KauecrBe MUHEpANbHOTO HAMOJHMTENA MUCHONb3YeTCs MUHEpalb-
Hult opowoX, KBapUeBas MyKa, 30ia yHOCA, UEMEHT.

[lpuroToBAABT C4 MACTHKA [IyTEM TUATENBHOTO TepeMemyBaHus B
ropAueM BUie OUTyMa M HamonHuTEenA. BuryM JosEeH Gure mpeisapu-

renbHdo ofesBoxeH npu Temneparype 110-120°C. lepen cuemeHvem

26



114

mwpep ey

&90

1.60_|
A

Pue. 1 Konernpyxyus: yeneepapurmoboeo - onago

1 — gHod
2 — mokobbod

3 - Kkonoyo Oms samubku  mMoermuku

150

e

b

500 \

Luc.2 Korerrpukuus - riagbecroea atoga AP
1 - geppocunugabond cnol
2 - 1mpyoa
3 — sanuboyHos  mocmuka
4 — mumarebas  nogbeckd

27
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[P UIOEEHUE 3
( ipo JotHEe e )

KOMIOHEHTOB CMECH oHM JomKHH OMTH HarpeTs Ao 160-170°C.

2. HoHCTDyKUMA mojseCHoTo YeppocunnioBoro aHola Tuvma ASIl
(TY 39-08-22-77)

AHoZ BHIONHEH B BUAe 3AKPHTOTO LUMIMHAPA (pUC, &) KHAMETpOM
150 mm. deppocwnuioBhit Cioit HaHeCed Ha CTalbHYD TpyOy, MMEDmyn
3araymKu M TOKOBBOKHoE ycTpoicTBo. [losiBemnBaeTca aHoX Ha Hepa-
CTBODMMOUt TIOJBECKE M3 TUTAHOBOTO MPYTKA NiuHo#t 8 M, KoTopui Kpe-
MUTCA K COOPYREHMO uepes Iuanexrpux. Ceyedue mpyrxa - 113 e,
Macea aHoJa 40 r. OaexrpoXwMuueckuit sxsusamedr - 0,15 xr/A-rol.

MozBoAAun?t Kabenb COSIMHASTCHA C MOJBECKoW C MoMolbD GofTo-

BOI'O 3axumMa.



[PUIQAEHVE 4
( cipasoutoe )

XAPAKTEPUCT MKU TOKOIPOBOAOB

1. Ha6ens HAPH (FOCT 7886.1-76) MeZAHuH, oAHo, AByXuwibHHI,
flsonAuua pesvHoBas WIaHroBasg, MAaGIOCTOMKasA, C 3amurioit omneTkoR

U3 CT&IbHHX OLMHKOBAHHHX [DOBOJIOK

[lnowaznb
ceueHud
o LHo it 2.5 4
RWIH,

|6 |10 | 16|25 |35 | 50| 70 |95 | 120] 150
!
i |
|
§

Compo- |7,28/4,56|3,03/1,8111,140,72|0,53|0,36/0,26/0,20|0,15|0,12
T UBJIE - !

KWIH, '
oM [ )

2. Haporasupe xabemu (IOCT 6020-97)
KlM1-24-90 - oXHOEMnbHHA, GpOHMPOBAHHHN C paspuBHEM ycumuem 24 i ;
K['1-44-90 - oZHOEWIbHHMA, GpPOHMPOBAHHHZA C paspuBHEM ycunueM 44 xH ;
K['3-99-90 - Tpex®wibHHI, GpoHMpOBAHHNA C paspuBHuM ycumuem 59 ri,
neKTpUYeCKoe ComnporTusneHve 1 kv mwan - 19,5 OM.
3. HaHaTH cranbHue OLMHKOBAHHHE:
Tun JE-0  5.2-T-1-d-4-1372(140) TOCT 3062-80,
paspusHoe ycunue 0 ki, SAEKTPUUECHOE CONPOTUBIEHUE
1 wv xeHara - 9,3 OM.
Tun TH 3.6-T-1-8-d-MH-1372(140) TOCT 3063-80,
pasphBHoe ycunue 0 Kd, SNEKTPUUECKOE CONDOTMBIEHMES
1 xM raHara - 8,2 Om.
4. Kabenu nogposuwe TOCT 14962-69.
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JLETEHAS DNEKTPOMPOBOMMOCTL BOXH

[IPUIOEERVE 5
( cipaBouHoe )

CometoCT b Yrenvkas anextporposomiocts |* Cu/u
BoAH 0°C | 5°C 10°C | 15°C | 2°C | 25°C
o/00

1 - - - - | o0 -

2 - - - - | 0,% -

5 0,% ;0,61 0,71 | 0,80 0,83 0,98
10 0,93 | 1,08 | 1,24 | 1,90 | 1,52 | 1,73
15 1,33 | 1,55 | 1,77 | 2,00 | 2,21 | 2,47
20 1,74 | 2,02 | 2,30 | 2,60 | 2,9 | 3,22
25 2,13 | 2,4 | 2,81 3,1 | 3,50 | 3,92
30 2,92 | 2,91 3,31 | 3,74 4,17 4,62
35 2,9 (3,3 | 3,81| 4,8 | 4,79 | 5,3




[P IIOEEHVE 6

( cnpaBouHoe)

XAPAKTEPUCTYEY TPOTEKTOPOB

Tuno~ { Pasmep linuua, Macca,'Mapxa'Paéouml@ammec—
pasMep CEUeHHus, cruia~| oTeHU-Kasa TOKOo~
( Ba a1 Mo (0TAGUA
| MM MM ) B3, B |A-u/kr
D=1 AT 10,70 |2160
0-A80 ' -~ .| S0 | so AlZ}-0,60 12070
‘; N A3 0,70 2440
! @ All 4 | -0,80 |2440
) = 170 Al 1 |-0,70 (2160
A3 |-0,70 (2440
CAll 4 {-0,80 |2440
i ! R85 ‘
N-ToM-30 gf@ﬁ 800 30 MOl |-1,21 [1430
N
1 i
w70~
2:7297
I-M-60 | o F 600 60 | MOL |-1,21 [1430
S . ‘
240 .
MARM-30 R=60 | w0 | 30 A5 0,70 |2300

+

TAKH ~40 ‘Q@A 030 | 40 |ALS |0,70 |2300
mmso N 1250 | S0 AUS |-0,70 |2300
i 780 e

TTAKM-30 880 30 Ald 0,70 |&B00
[ARM -40 1180 40 Al -0,70 |2300
MIARNM-50 1430 0 ALS 10,70 (<300
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TP WIIOHEHIE 6

( npoBomseHye )

3apofH M3TOTOBHUTENIN:

N-DA-30(60)

T-10M-30(60)

[IARM-30(40,50)

~ 3aBOJA MoJBEMHO -TPAHCIOPTHOTO 000pyZoBaHMA,
(r.Bepastck, 3anoporcrkas obi. )

- TuraHo -MarH/eBult KoMOUHAT
(r .Bepesuuxu, llepMcras o6a.)

- JpanbCKUi QIOMUHMEBHI B&BOJ
(r.Kameuck-Ypansckuit, Ceepanosckas o6n. )
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lpunoacenue 7
(enpoboyroe)

/(aﬁompyxuuu Kkoec2m gaa G’Hﬁgﬁ‘ba 1% ﬂpoEﬁ‘/ﬂD/?ﬂﬁ

9ﬂﬂ nakema
aHOgol  umu
npomekmopob

arcene3obemon

gna  OQUHOYHO2O
aHogaL L
npomexmopd

1- 3GMOPHOR  NATHKD
2 - ckobo
3~ kaur

Paameps raceem yemanosaubaramen vexoga us

pasmepol  snexmpogol,




MPATOREHVE 8
( crpaBouHoe )

SOPMH HYPHANOB [0 SHCINYATALMA CUCTEM HATOAAOK 3BALUTH

Jopma 1
dypHan oCMOTpa KaToAHOW yCraHoBHM
Tun u Homep|Jaral [apamerpu cradumm 'I"o:m no_gurepan —I
KaToJHoit 5
craumm giﬁgﬁ'ﬁi?m gg?)mm. 11213 (495
TOKa, B Toka, A
i ;
dopma 2
dypHan 38Mepa ToTEeHUMAnoB KOoHCTDYyRUMiA
Tvn v Homep |Lara Moreunmany orHocurenso MCO uau XC3
xaToJHoi B TOUKaXx
CraHuum -

12345_.....

| I—
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MP/ANQsEHME 9

( cripaBouHoe )

NEPEYEAdD
HO PMATUBHO ~TE€XHUUE CKMX JOKYMEHTOB, YIOMAHYTHX
B PykoBoacrse

TOCT 7866.1-76. Habenu cylAoBHE C pesuHoBOt M30MALMER B PESUHO-
BOYt WM CBHHIOBOX oGofoure. TeXHNMECKME yCIOBMUA,

I0CT 6020-77. HKaGemu rpysoHecymue reofusuueckue, TexHWueCKue
yenosusg.

IOCT 3062-80.  Hauar oamdapHoit csuBku Tuma JK-Q KoHCTPYKUMM
1x7 (146). Copramesr,

IOCT 3063-80., HaHar oamHapioit cBuBkM Tvma TH KOHCTpPyKRUMK

1x19 (146+12). Coprameur.

OCT 5.3080-75. ECK3C, 3amwura xaToJHas KOPNycoB CyfoB. Yanu
aHoJHpe .

0CT 5.3072-75, ECK3C. IlpoTekTopH AisA 3aUTH MOPCHUX CyHOB OT
KOPPO3UH.

Cdull m-33—76’.‘ lpaBuna MpoM3BoJCTBA U MPUEMKM PaGoT. SHEKTPOTEX-
HAUECKUE yCTpoitCrBa.

TY 39-08-22-77 . AHoA $eppocwnnloBuit MoABECHOM LA KaToXHOR 3a-
IATH MOPCKUX HeJTerpOMHCAOBHX COOPYSEHM OT KOPPO3¥M B MOABOJ-
Ho¥t 3oHe. TexHUUEeCKUE YCNOBMA.

TV 48-20-97-77. OnexrpoiH yrierpafuroBse ANA aHoJHHX 383EMNEHMN.
TY 5.3.94 - 13127 77 . OnexTpoAH CPABHEHUA MOPUCTHE Xiopcepet-
pAHHE LA CMCTEM OMISKT POXMMUYECKON 3amuTH. TEXHUUECKUE yCIIOBMUA.
TY Q204 PCaCP 380-71. MexHocynsdaTHu) SMEKTPOJ CpaBHeHMA,
TexHiue ckue yCrosud.

llpaBunta TeXHUUECKOR SKCINIyaTALMM SISKTPoYCTaHOBOK M[oTpeturenei
u llpaBuna TexHvuxy GE30NACHOCTH TPY SKCIUYATSLMM SREKTPOYCTaHo-

BOK noTpeGureneit. M., Aromuszar, 1874.



[PUIORERVE 10
( cnpaBsouHoe )

[IPWMEPH PACUETA OJNEKTPOAIMNMUECKOH SALATH MOPCHIX
TYIPOTEXAAUECK ;. COOP YaBH /i

1. KatoZHas samura WNyHTOBOR CTEHKHK

UcxoZHue HaHHHe:

LnuHa credku, L -150w
T'ny6uHa BoxH, H -nwu
[Inomazs samvmaeMoit NoBEPXHO CTH, S - 2580 e

ComeHocrs Boaw, C - 15%
AHox yraerpajurosunt runa JI'T

macca, M -19,3 xr

InvHa, L - 2,9 M

paguyc, 1 -0,057

cpok cmyEu, | - 8 mer

OTCTOAHME OT COODYREHMA, h -3

SNEKT POXVMAUECKNAA SKBUBAJIEHT - 0,5 kr/A-ron
YrenvHas SNSKTPOMPOBOJHOCTH BOXH - 2 Cu/u

Kabenp HdPIl - ojHozunbHuM C ceuedneM mumu 120 maz,

JJ = 0,00015 OM/x

A6

1, Onpenensem soHy ojfeKruBHoro AeHCTBUA aHola (rpyniH aHoloB)

/
L, =230 =60wn
2. Uucao ToueK pacriofloReHMA aHOJOB WIM TaKeTOB &HOJOB

,}\/:_L-'_z.l..@ ~ 3
L~

3., O6uuit 3amuTHUR TOK HA SKCMAYATALMOHHHA MEPUGH



MPYIOEEHVE 10
( mpoXoEeHuE )

jz = 0,045-2550 = 101 A

4, doMuHanbHHR TOK aHola

- 60:0,8_ - 124

a  8e0,51
5. Uncno aHoMoB
n = 201 _g
12

0. 4ucno aHoJoB B MaxkeTe

7. ComporuBnedue pacrexadus MakeTa aHoJoB

s( b 2R _os0m)+ o L0 40,48
R = 0110 019‘7 =0,05 OM
na 4:3,14.2.3+2,9

8. danpaieHue Ha BuXoJEe KATOAHOM CraHUMA B SKCINIyaTaLMoHHHH

nepuok

= 12:9 [ 0,0540,00015-30 , ¢ 00015(00+40)] =3,45 3
cm 3

9, Cana Toxa KATOJHOR CTEHLMM B OKCUIyaTALMOHHHI NepHUOJ
:j =9.12 = 108 A
cm

10. MowHoCTb KATOAHOM CTAHUMM B SKCIyATAUMOHHHN NEPUOJ,

P = 101.3,46 =35 3r
em

3t



[PUIQAEHVE 10
( mpoJonmeHue )

11. Bubupaem aproMarvueckyo cradumo CKCI-1200 n2d/k

12. Onpejliensem o6umit saiuTHHA TOK B nepuol fopMuposadus CHO
Ha4

:7; 0,15-2560 =380 4

13, Cwna Toxra, crexaviuero ¢ aHoJa B nepHol JopMuposauua CHO

T ey
a 9
14, HdanpsteHue craHuMM B HauafbHHE MEPUOS,
Tha 5,45 2£_ - 123
cm 12
15. MomBoCrb KaToJHOW CTAHIMM B HAUANbHHA MEPVDA
Hay
P =380.12 = 450 Br
em
16, Jexons us ycroBua obeCHEUSHUA CUMCTEMH B HAUAIBHHE NEDUO,
ToKoM cwioit 380 A Heo6XoIMMH JONONHUTENBHO £ KATOLHHE CTAHUMM THU-
na KCC-1200. OsHaxo CraBuTbh £ "nuuHWS CTAHIMA'TONBKO HA MEpHOX
BBOJA CMCTEMH BAIMTH B paboTy ABHo He nenecoobpasHo. [losromy mpu-
HUMaeM pelleHMe BBOJWTH 3alMTY B PaboTy Mo9TarnHo - B TPU 2rana
(o 80 M CreHKu), MOJKIOUYAH MOOUEPEHO K KakJoMy MaxkeTy aHoZOB
napannenpHo oJfdy cradmm KCC-1200. Lna 9roro NorwuHee 3alpoexT -
pOBaTb CUCTEMy KATOAHOV 3auUTH 063 MarvCrpasbHoi JUHMM, a Kasiui
NaKeT aHoJOB MPUCOEIVHATh KaleneM HemocpeAcTBeHHo k Craduuu. [locne
BBoJa cucreMu B pabory crauuua KCC-1200 ucrosnbsyercs Ha Apyrux

00BEKTaX Wi KaK DesepBHad.

. HarozHas samura cBapHoro mmipca

flcXojHHe JaHHHe
LnuHa acraxajH, L. =200 u



PWIQEEHVE 10
{ poJosEeHMe )

Cny6uda BoJH, H-12xu

Qucno pslioB Cralt - 3

lposionbHuit mar cpay - 14 M

(lonepeuHut war cmait - 14 M

Yucno cBait B pasy - 14

Q6uee uuciao CBan - 42

Jmnamerp cpan -1,2¥u v

Mnomakp 3AULMNEEMOT TIOBEDXHO CTH, d - 1900 u~

ConeHocrs Bojd, C - 0%
Adog yrnerpaguroBud tvma AT (XapakTEpUCTHKM B ripe.npuMepe )
cpox cnyEGH, | - 12 mer

OTCTOAHME OT COOPYEEHUSA, h -25u
SIEKT POXMMUUSCKUR SKBUBANSHT - 0,5 ¥xr/A-ToX
YIenpHas SNEKTpONPOBOLHOCTb BOJH - 1,4 Cu/m

Ka6enpr KdAPH - omHomunbHuit ¢ ceveHuewm mwid 120 maz,

8 = 0,00015 On/m
1. AHosu GyZeM pacrionararh ¢ 06euX CTOpOH COOPYESHUA
Z, L'=225 =5 wu
2
3. N ‘% -2
4. J, =0,045-1900 = 86 A

5. g =90:8760:0,8 _ g
a 12:6760+0,5

=8 (mo 4 ¢ xakfoi#t CTOPOHH)

86
6. W= = =1
8
/
7. n'= -%— = 1,4, Mpuamvae N =2

Torza N =18, ja = 5,4 A T = 17 rer



MPUNIOEEHNE 10
(rpoJomeeHye )
& :/ié -0,307) + &’l Q,1
8, R = (&10;1 ) 0,057 _
na 4:3,14+1,4.2:2,9
£3,06 +0,% 6,88 _(.085
36,42+1,4.2 102
9. UCm= 6+16 [Q;Qf’_@g@mﬁ-% + 0,00015. 100} = 2,5 B
10. J =165,4 =864
cm
1. P _=86-25 =21538r
cm

12. BuGupaew 2 crauuwm TACK - 1,2 - no oJHo¥ CTEHUMM HA Ham-

Ayo CropoHy nupca.

Hay
13. jz=o,15-19oo = 285 A
14, jc'“’= 285 =1w,8 A
a 16
Hay
15, u =25 L& -g258
em 5,4
Hay
16. Pc = 8,25.285 = 2350 Br
m

17, Beozw saumury B paGoTy nodramHo — B /iBA 9rana, noJCoenu-

Ho

Hig cHavana k oJHo#t CTopoHe, saTeM K JADYToi, MApajnefbHo pPesepBHYn

cradmmo KCC-1200.

[l. NMporexropHas samura miy#ToBod CTEHKM

Uexommue rmaHHue
JLnuHa creHku, Ly - 00 x
['ny6wHa BoAH, H -14x
lnomans samumaeMoit NoBepXHoCEY, S - 4760 M

ConeHocrb BoJH, C -35%



)

OPAIOKEHVE 10
( npoJomkeHue )
Mlporexrop Tuna M-10A-60
Anuta, ?,n -0, x
Lnamerp, ) -0,1Zm
Macea, Mn - 60 &r
Mapka crnnasa - All.2
PaGounit noreHuuan no dB3, Vn MmHyc 0,5 B
Toxooraaua, O - 070 Aeroa/xr
Ka6ess KdPl - oXHoRWNBHHE C ceueHueM BuMnH 120 G
y = 0,00015 Om/u
YIenpHas SNEKTPONPOBOJHOCT b BOAH X" =4,5 Cu/u
1. OnpeZenseM COMpOTHUBIIEHME DaCTEKAHMD MDOTEKTOpa
= 1 < .8 _ gy
% 1,29-2.3,14:0,9 a 0,12 "1 =019 0m

2. Mporexropu pacronaraey Ha pacCcrosHuu 15 u
3. ConporTvBneHMe COEAWHWTENLHOTO (POBOJIA

R_=0,00015:15 = 0,002 O
4, Tok OZMHOUHOTO MPOTEKTODA

y = 0,35 406 124
n 0,15 +0,02

5. CymMapHH} 3amvrHEE TOX COOPYREHUA
J; 0,045+4760 = 214 A
8. deobxoiuMoe KONMYECTBO MPOTEKTOPOB
214
= &2 = 178 ur
nn 1,2
7. SoHa JeicTBUA MPOTEKTOPA



[IPWIOSEHUE 10
(mpoJonzeHye )

1

l, =215 =30 u

8. Uneno naxeroB HPOTEKTODPOB

- A0 .y
J\/n %
9. Uucno MpOTEKTOPOB B MAKETE
n'= 8 i
n

10. Cpox ZeWcTBMA NPOTEKTOPOB

= _ZO__ZQ_‘_S_Q_ = 18 ne
T = Seos & ner

1Y. liporexropHas samura cBaitHoro mUpca

finvHa mupea, L -300wu

Tny6uHa BoZH, H - 10x

JAuaMerp ceait -0,5m

Yueno ceai - 114

nomasp samAuaeMoil NoBepXHo CTH, S - 1790 e

Mporexrop ruma [1-I0A-60

Conenocrb Boan, C - 15%

YpenbHas SAEKTPONPOBOJHOCTH BOAH Xv = 2 Cu/m
1. an = 0,23 Om (cM.npefssymvit npivep)

2. RT = 0,00015:15 = 0,002 OM (AHoIH mMoJBEmIMBAEM K
poCTBEPKY PABHOMEDHO Mo BCell IWIOWANM COoQpyREHUA)
= 0,35 + 0,6
3. = mamo tomas o= ] A
jﬂ 0,23+0,02
4. jz= 0,045- 1790 = 80 A

5. h = —QO—- = 80 mr
n 1 ) .
5. T - B100

601 =iy per.
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