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1. BBEJJEHME

MuCTpyKIIUs 110 YCTPOUCTBY MOAHUE3AIUTEI 3AQHHUH, COQPY-
JKEHUH M NPOMBITIAEHHBbIX KoMMyHUKauun (CO 153-34.21,122-2003)
(Aaree — HMncrpykums) paclpocrpaHsercs ifa BCe BHABI 3AQHHH,
COOPYXEHHH W HPOMBIIUACHHLIC KOMMYHHUKAWU HE3aBUCUMO OT
BEAOMCTBEHHOU NPUHAAAEXKHOCTU U QOPMBI COOCTBEHHOCTH.

ucTpyKUus ripepHa3zHaueHa AAS UCIIOAB3OBAHUS [PU pPa3s-
paboTKe NPOEKTOB, CTPOUTEALCTBE, IKCIIAYATALHH, & TAKXKe 1P
PEKOHCTPYKILIUHA 3AaHUUN, COOPYXXKEHHUU U NPOMBIINAEHHBIX KOM-
MYHUKAL[UU.

B cayuae, korpa TpeboBaHHUSA OTPACAEBBLIX HOPMATHBILIX AO-
KYMEHTOB ABASIIOTCSI DOAee )KeCTKUMHM, YyeM B HacTosien HMucr-
PYKIIUH, NIPU pa3paboTke MOAHME3alIUTHLI PEKOMEHAYCTCs BhI-
NOAHSTE OTpPacAeBble TpebDOBAHUMA. [aK >Ke PEKOMEeHAYeTCsH 10-
CTYIaTh, KOTAa npeanucanus MHCTPYKIIUM HeAbL3d COBMECTHTD
C TEXHOAOTHYECKHMU OCOOEHHOCTAMMU 3allHIaeMoro oO0bheKTa.
[1py 3TOM UCIMTOAB3yeMBIe CPEeACTBa U MeTOAbl MOAHUE3aUIHMTLI
BRIOUPAIOTCST UCXOAST U3 YCAOBUA odDecrneyeHus TpeOyeMOn Ha-
AEXXHOCTMU.

[lpu pazpaboTke NMpoeKTOB 3AaHNH, COOPYXXEHUH U ITPOMBIII-
AHHBLIX KOMMYHUWKAIIMHA MOMUMO TpeboBaHuu MHCTPYKIIMY yUH-
THIBAIOTCA AONOAHUTEABHBIE TPeOOBAHUA K BBIIIOAHEHUKD MOA-
HHe3alUThl COTAACHO APYTHX ACUCTBYIOLINX HOPM, IPABUA, UH-
CTPYKIIUH, FTOCYAQPCTBEHHEBIX CTAHAAPTOB.
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[Ipr HOPpMHMPOBAaHUM MOAHHME3AIIUTHI 3@ HCXOAHOE NPHHATO
TOAOQIKeHHEe, 4YTO ADO0e ee YCTPOHMCTBO He MOXKEeT INPEeAOTBpa-
THTL PA3BUTHE MOAHHH.

[IpumeHenre HOpMaTHBa IIPU BLIOOpEe MOAHUE3aIIUTEL CYle-
CTBEHHO CHHM)XaeT DHUCK Viuepba OT yaapa MOAHHU.

Tun n pazMeuleHue YCTpPOUCTB MOAHUE3aUTHL BEIOUPAtOTCS
Hd CTAAMU [IPOEKTHUPOBAHHUS HOBOro oObekTa, yrobLl MMeThL BO3-
MO>KHOCTh MAKCHMAALHO HUCIIOAB30BATH NPOBOASIIIHE 3AEMEHTDI
[TOCAEAHET0. 2TO O0AErymT pa3paboTKy ¥ MCIIOAHEeHHe YCTPOUCTR
MOAIUC3AIWTEL, COBMEUeHHBIX C CAMUM 3AdHUEM, ITO3BOAUT YAYU-
[IUTH C1I'0 DCTCTUUECKUN BHA, MOBLICUTH 3MPDEKTUBHOCTE MOAHU-
C3alllThi, MMHUMHU3HUPOBATL €€ CTOUMOCTEL U TPYAO33TPATEL

2. ObWHE NMONOXEHNSA

2.1. TEPMMHb! U ONMPEAENEHMS

YAa@p MOAHUU B 3€MAIO — 3AeKTPHUYECKHUU pa3psp atmocdep-
HOT'O MPOUCXOXKAECHUSA MEXAY TPO30BEIM ODAAKOM K 3eMAeH,
COCTOSILIMKU M3 OAHOIO UAM HECKOALKHMX HMIIYALCOB TOKA.

Touka nopaskeHnust — TOYKa, B KOTOPOX MOAHUA COIPHKACa-
eTCs C 3eMAeH, 3AAHUEM UAKR YCTPOHMCTBOM MOAHUE3allUTLI. Y AGP
MOAHHHM MOJKET UMEeTh HECKOALKO TOYEK IIOPa>KeHUSs.

JamnimaeMbif 00bEKT — 3AaHUEe UAU COOpYKEeHHe, UX 4acTh
UAU TIPOCTPAHCTBO, AAS KOTOPBLIX BBIIIOAHEHA MOAHME3allUuTa,
OTBeYaronlas TpeboBaHUIM HACTOSEro HOpMaTUBa.

YCTPONCTBO MOAHUME3aUINThl — CHMCTEeMa, HO3BOAAIOLAA 3a-
IIUTUTH 3pdHUE UAH COOPYXKEHHEe OT BO3AEHMCTBUH MOAHUM. OHA
BKAKOYaeT B cebs1 BHeulHHe U BHYTPeHHHEe yCTpOUCcTBaA. B uyacT-
HBIX CAYUaAX MOAHUE3AIUTE MOXKET COALPXaTh TOALKO BHEUIHUE
UAHM TOABKO BHYTPCHIIHE yCTPOHCTBA.

Yerpo#cTBa 3aulUThl OT NPAMBIX YAAPOB MOAHNM (MOAHHE-
OTBOABI} — KOMIIAEKC, COCTOSAIIHM M3 MOAHHEIIPHUEeMHUKOB, TO-
KOOTBOAOB U 3d3eMAUTEAEH.

YcerponicrBa 3aliThl OT BTOPHYHBIX BO3AEHMCTBHM MOAHHUHA —
YCTPOHUCTBA, OTPaHMUYUBAIOUIUE BO3ACHCTBUS JACKTPHUUYCCKOTO H
MArHUTHOTO NOAEM MOAHMWH.
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YcrpoACcTBa AAS BBIPABHUBAHHUSA IMOTEHI(MAAOB — JACMEHTDI
YCTPOMCTB 3alliiThbl, OrPaHUYUBAIONIHE PA3HOCThE NOTEHIUAAOE,
OOYCAOBACHHYIO pacTeKaHUueM TOKd MOAHHH.

MOAHNENIPHEMHNK — 4YaCTb MOAHUEOTBOAQ, NPEAHA3ZHAYECH-
Hasg AASL IepexBaTta MOAHUWH,

TokooTBOA {COYCK) — 4YacTh MOAHUEOTBOAQ, NTPEAHAa3Ha4yCH-

Hasad AAS1 OTBOAQ TOKa MOAHHH OT MOAHHUECIIPpHUEMHUHKAd K 3d3EMALT-
TEAIO.

3azeMasflee YCTPOUCTBO —COBOKYIIHOCTH 3a3€MAHTCAS i
33a3EMASIONIUX TPOBOAHHKKOB.

3azeMAUTEAD — IIPOBOAAILAA YdCTh UAM COBOKVIHOCTEL CO-
eAMHEHHBIX MEeXAY COO0H IMPOBOAANIMX YaCTer, HAXOAAIIHUXCH B
JAEKTPUYECKOM KOHTAKTe C 3eMAeH HeNOCPEeACTBEHHO HUAH YHe-
pe3 IIPOBOASALILYIO CPEAY.

3a3eMASICINANA KOHTYP — 3a3eMASIOUIMHU IIPOBOAHUK B BHAL
3aMKHYTOH [IETAU BOKPYT 3AAHUS B 3€eMAE AU HA ¢e MTOBEePXHOCTH.

ConpornBAaeHue 3a3eMAAOINEro YCTPORCTBA — OTHOLIEHUEe
HaNPsOKEHHsT Ha 3a3eMASIOUIEM YCTPOUCTBE K TOKY, CTCKAIOLIE-
ro C 383€MAUTEAS] B 3EMALO.

HanpsokeHne Ha 3a3€eMASIIOLIEM YCTPOMCTBE — HAIlIpsIKenue,
BO3HUKAIOUIee 11pU CTEKAHMUU TOKA C 3a3EMAUTEAS B 3€MAIO MEJKAY
TOUKOH BBOAA TOKA B 3&@3€MAHTEAL ¥ 30HOH HYAEBOIO IOTEHIUAAQ.

CoepAnHeHHAast MeXXAY COO0OM MeTaAAuYecKass apMmarypa -—
apMarypa >keAe300eTOHHEBIX KOHCTPYKIIUN 3AaHUA (COOPYXXeHUsd),
KOTOpasa 00eCrieuyuBaeT 3ACKTPUUYECKYIO HEeIlIPEePLIBHOCT.

OnacHoe MCKpPeHUEe — HEeAONYCTUMBIN SAEKTPUYECKUN Paspsp,
BHYTPY 3alIUIIaeMOro oObueKTa, BbI3BAHHBIY YAAPOM MOAHMU.

be3onacHoe pacCcTosiHue — MUHUMAABHOE PacCTOAHHE MEX-
AY ABYMS HPOBOAALIUME IAEMEHTAMH BHEe HAYU BHYTPHU 3ailuiya-
eMOro OO'BEKT4, IPHU KOTOPOM MEXAY HUMHU He MOXXKeT [IPOU30U-
T OIMACHOI'0O HUCKPEHUSI.

YCTPOHCTBO 3alyNThl OT MEepPeHANnpsHKeHNn — YCTPOUCTBO,
IpeAHa3HaueHHOEe AAS OTPAHHUYEHHUA NEepeHANpAXeHUH MeXay
SAEMeHTaMH{ 3alljdiiaeMoro oO0bexKTa (HaupuMep, PaspapsHUK,
HEeAMHEHHBLIN OrPaHUuYNTEADb NepeHallPSDKeHU Y AKX HHOE 3al1UT-
HOEe YCTPOUCTBO).

OTAEABHO CTOSSHIHH MOAHHEOTBOA — MOAHHNEOTBOA MOAHUE-
NPHEMHUKM U TOKQOTBOABI KOTOPOI'O PACIIOAOXKEHBI TAKUM 00-
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pa3oM, 4TOOBI NYTh TOKA MOAHHW HEe HMEA KOHTaKTa € 3alluliia-
eMbIM OOBEeKTOM.

MOAHHEO0TBOA, YCTAHOBAEHHBI HA 3alMiljaeMOM 00 beKTe —
MOAHHEOTBOA, MOAHHEIIPUEMHHUKH U TOKOOTBOABLL KOTOPOI'C pac-
MMOAOKEHBI TAKUM 00pPAa30M, UTO YaCTh TOKA MOAHUU MOXET pa-
CTEKATLCS Yepe3d 3aliniiaeMbll OOBLEKT UAW €0 3a3eMAUTEeAD.

30Ha 3alUlMThl MOAHHEOTBOAA — IIPOCTPAHCTBO B OKPECTHOC-
TH MOAHHMEOTBOAAQ 3aAdHHOU reOMEeTPHUH, OTAMYAIOLIeeCs TeM, YTO
BCPOSITHOCTL yAdpa MOAHMU B O0OBeKT, HeAUKOM pa3MellleHHbIN
B ¢ro oO'beMe, e IpeBbIIaeT 3aAdHHOU BEeAMUYUHBL.

AOINycTHUMasa BEpPOATHOCTH IIPOpPbIBA MOAHHMH — [IPEACALHO
AOTIYCTUMASA BEPOSTHOCTL P yaapa MOAHWM B O0OLeKT, 3alyuiinae-
MBLIH MOAIIHCOTBOAAMM.

Hape>XHOCTB 3amiiThl onpeaeasiercss kak 1 — P,

[IpoMplUIA€HHBIE KOMMYHUKAUUU — CUAOBBIE U UHGopMa-
ITUOHHbIE Kabeau, npoBoasuive TpyoOIpPOBOABLI, HERIIPOBOASIIHE
TPYyOONPOBOABI C BHYTPEHHEM IPOBOASIIIEH CPEAOH.

2.2. KNTACCUDHKALMSA 3OAAHHMHM U COOPYIXKEHMH NO
YCTPOMCTBY MOJIHHUESALLIMTDI

Karaccndukagusa 0OOBeKTOB OlIPpEeAeAsieTCA IO OIIaCHOCTH YAQ-
POB MOAHMM AAH CAMOIr0 0OBLEeKTa ¥ ero OKPYXKeHMUsl.

HenocpeacTBeHHOE 0OIIaCHOE BO3ACHUCTBHE MOAHHUU — 3TO
[MTOXKAPbI, MCXaHUUYECKHUE IIOBPEXACHNS, TPABMBI AOAEH U JKUBOT-
HbIX, @ TaK)Xe IMOBPEXAEHUS IACKTPHUUYECKOIO M 3AEKTPOHHOIO
000pyAOBaHUA. [ locAaepCTBUSIMM YAdpa MOAHUH MOI'YT OBITh B3PbI-
Bhl U BBIAGACHME OIIACHBIX UPOAYKTOB — PAAMOAKTUBHBIX U SIA0-
BUTBIX XMMHUYECKHX BeIecTB, 4 TakKe DaKTepuu U BUPYCOB.

YAQPBI MOAHUY MOTYT OBITH 0COD0 OnlaCcHBI AA HHGOPMAU-
OHHbIX CUCTEM, CUCTEM YIIPABACHUS, KOHTPOASI U SAEKTPOCHAOD-
KEeHUS. AASL BAEKTPOHHBIX YCTPOUCTB, YCTaHOBAEHHBIX B 00O'bEeK-
TaxX pas3sHOI'o HadHauveHus, TpebyeTca crneyuasbHas 3allnuTa.

PaccmaTpuBaeMblie OOLEKTHI MOTI'YyT NMOAPA3AEAATRCS Ha O0BIY-
Hble M ClieliHaAbHEBIE.

OObIuHbIE 00OBEKTHI — JKMABIE U AAMUHMCTPATUBHLIE CTpOe-
HUS, @ TAKXKEe 3AaHUS U COOPY KEeHUsi, BLICOTOM He Boaee 60 M,
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IPpEeAHA3HAaUYEeHHBIE AASI TOPTOBAH, NPOMBIIIACHHOTO IPOU3BOA-
CTB3, CeALCKOIr0O XO39HMCTBA.

CriequaapHbl€ OO BEKTHI:

OO BLEeKTHhI, NPEACTABASIOLIUE OMACHOCTh AASL HENTOCPEACTBEOH-
HOIO OKPYXKCHUA,

OO'BEKTHI, MPEACTABAAIOIUE ONACHOCTH AASL COIIMAABHOHU H
(PU3UUYECKON OKpPYXKAmUeHd cpeabl (00BeKThl, KOTOPKIE [IPH [TO-
pa>keHUU MOAHUHEHN MOTYT BBI3BAThL BpPeAHBIE OMOAOTHYeCKHEe,
XUMHUUYECKHUEe U PAAHMOAKTUBHLIE BEIOPOCLI);

npoyre OOBEeKTHl, AAA KOTOPBIX MOJKET INPEeAyCMATPUBATLCS
CriellMaAbHasi MOAHHE3alUTa, HAanpumep, CTPOEHUS BBLICOTOU
boaee 60 M, UTPOBBIE IAOLIEAKH, BpeMeHHbIe COOPY>KeHUus, CTPO-
siiecss OO beKTLI.

B TabA. 2.1 paHbl IpUMepsl pa3zAeAeHUss OO BEKTOB HA YeTbipe
KAQCCA.

Tabnuua 2.1 — MNpumepsbl knaccupuraumd obbeKToB

— il il

Obnexr Tun obvexra locAeACTauS
yaapa MONHUK
ObbiyHbIe Aunon oM OTxa3 3nexTpoyCTaHOBOK, NOXap U NosBpexaeHue
06bexTHl umyLLecTea. ObuivHO HEDONLIIOE NOBPEXLEHNE
| NPEAMETOB, PACNONOXEHHBIX B MECTE yaapa
| MOTTHMM MNW 38AETHIX €€ KaHANOoM |
'CDepma [lepsoHaYanbHO — NOXap ¥ 3aHOC ONACHOTO
HANpAXeHNna, 3aTeM ~ NOTEDH 3NEKTPO NUTAHMUSA
C PUCKOM rnbenn XmBOTHLIX N3-3a 0TKa3a
3N1EKTPOHHOW CUCTEMbI YIPaBNEHUSA BEHTUNAUNEN,
_ noaa4n KopMa M T.4. L B
| O6biHble | Teatp; OT1Ka3 anexTpocHabxeHua (Hanpumep,
0bLeKTH LIKONG; OCBEUeHUA), CNOCOOHLIN BLI3BATL NAHUKY
yHUBEDMar, OTKa3 CUCTEMbI MOXAPHOW CUTHANU3ALMN, l
CNOPTUBHOE Bbi3bIBAIOWMN 3a4E0XKY NTPOTUBONOXAPHbIX
CONRyxXeHne MeponpusTUin
i - ~
bank; 0Tka3 anekTpocHabxenusa (Hanpumep,
CTPAX0Baa KOMNa- | oceeuienua), cnocofBruiv Bui3BaTL Nannky. OTKa3 i
HUG: CUCTEMbI NTOXAPHOU CUIHANM3aUMK, BHI3LIBAOLWMH
KOMMEDHECKNA 3aflepXKy NPOTUBOMOXAPHLIX MEPONPHATUN.
opuc NoTtepun cpegcrs CBA3N, COOM KOMNLIOTEPOR
C NOTepen AaHHKIX |
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OxoH4YaHue mabauubt 2.1

[TocnencTeus
yaapa MONHWH

ocseuleHus), cnocobHbi Bb3BaTh naknky. OTxas

CUCTEMbI NTOXAPHOW CHIrHanM3auvu, Bbi3uiBaoOKMA

330EPXKY NPOTUBONOXAPHBIX. MEPONTPUATUN.

[foTepu cpeacts cBaam, COOK KOMNbLIOTEPOR

C notepen aadHbix. Hanuuue 1axeno 60nbHuX 1
HEODXOAMMOCTL NOMOUIM H ENOABUWXHBIM NIOAAM

HononHuTeNnbHbLie NOCReACTBUS, 3aBUCaLlMe OT
| ycroBui Npon3BOACTBA — OT HESHAYUTENbLHbIX
nospexaeHuin po dBonbwx ywepbos n3-3a noteps

Q6bext Tvn obbexta
r —— 1‘ 1 ————
bonbHuUa; O71xa3 anekTpocHabxenus (Hanpumep,
0eTCKuH can:
[0M ANs npecrape-
NbiX
[1poMbtINEHHbIE
npeanpuUaTUs
L | NPOAYKLMH
My3eu 1 apxeonoru-
* YecKkne NAMATHUKK
Cneunanbhule | Cpencrea cBA3M;
00beKTHI C Or- | ANEeKTPOCTaHLUNH;
DAHUYEHHON NoXapoonacHue
ONAacHOCTLIO | Npov380ACTBA
Crneuvanbhbie | Hedrenepepabarthi- | loxapbi U B3puIBLI BHYTPY 00bEKTA U
0bbeKTH, Npea- | Bawwue npeanpy- | B HenocpeacTBeHHON 6nrM30CTI
cTasnsome aTUA; 3aMpPaBoYHbIe
ONaCHOCTL ANA | CTaHuuy, NPOM3BOA-
HENOCPeACT- | CTBA NETAPA U Peit-
BEHHOIO OKPY- | BPBEPKOB
| XeHus
CneunansHibie XUMHYECKUR 33801,
0ObeKTH, OnaC- | aTOMHAg 3ANeKTpo-
HblE )19 9KON0- | CTaHUusA, bBuoxumu- | cpenbl
rn yeckme dabpuku
/1abopaTopum

HesocnonHWMas NOTEPA KYNbTYPHBLIX LLeHH OCTEN

ol il =

Heponyctumoe HapyieHne KOMMYHansHoro
obcnyxuBauns (TenexkoMMyHnkauunin). KoceenHan
0NacHOCTb NOXapa ang coceaunx 0bue KkTos

floxap » Hapywenue paboTu 000PYAOBAHUS C l
BpegHbIMK NOCNEACTBUAMK ANS OKDYXAK0IWen

[Tpy CrpoOUTEABCTBE B PEKOHCTPYKIIMM AAS KA’KAOTO KAaacca
0OLEKTOB TPpeOYeTCs ONpPeAeArnTh HEOOXOAUMBIE YPOBHU HAAELXK-
HOCTH 3alUMTHI OT IPAMBIX YAGPOB MOAHUHM ([1YM). Hanpumep,
AAA OOBIYHBIX 0O BEKTOB MOJXKET OBITh ITPEANOIKEHO YeThIpe yPOB-
H HAAC)KHOCTH 3alJUTHI, YKa3daHHbLIe B TabA, 2.2.



Tabnuuya 2.2 — Yposuu 3aumrel oT [TIYM ana obbidHbix
ob6beKToB

HagexHo T 3auuTy

YpO8eHs 3aUUTH o1 NYM

! 0,98
| 0,95
il 0,90
IV 0,80

il Pl - .

AAA clielHAABHBIX 00BEKTOB MHHUMAABHO AONYCTHMDBIA YPO-
BEHb HAAEKHOCTH 3aUIUTEI OT [1YM ycTaHaBAMBA&ETCH B IIPEAEAdX
0,9-0,999 B 3aBHUCUMOCTHU OT CTEIIeHH ero o0UleCTREeHHON 3Ha4YUMO-
CTU U TAXECTU OXKHUAGEMbIX TOCACACTBUU OT [NPAMOTO yAApPa MOA-
HYHN [10 COrAACOBAHUIO C OpPraHaMu rOCYAQPCTBEHHOI'O KOHTPOAS.

[To >xeaaHMIO 3aKa34YMKa B NIPOEKT MOXET OBITh 3aA0KeH
VPOBCHB HAACKHOCTH, OPEBLIIAIOILHAN MTPEACABHO AOTTYCTHMBIH.

2.3. NAPAMETPb]I TOKOB MOJIHMM

[lapaMeTphl TOKOB MOAHUN HEOOXOAMMEI AN pacyeTa MeXa-
HUYECKUX U TEePMHUUYECKUX BO3AEHCTBUH, a TAKIKE AAST HOPMUPO-
BAHUA CPEACTB 3dl[UT OT 3ACKTPOMATHUTHEIX BO3AENCTBHHU.

2.3.1. Knaccupmukayms BO3IReHCTBMM TOKOB MOINHHM

ANST KAJKAOrQ0 YPOBHSI MOAHHME3AUINUTBl AOASKHBI OBITHL OIpe-
AEACHEI IPEAEABHO AONYCTHUMEBIE NapaMeTphl TOKA MOAHHMH, Aaii-
Hbhle, NPUBEACHHBIE B HOPMATUBE, OTHOCSITCS K HUCXOASIIIIUM, I
BOCXOAAILUM MOAHHUAM.

CoOoTHOIIIeHUE TIOASIPHOCTEM pa3psiAOB MOAHWMU 3ABUCHT OT
reorpad@uyeckoro nmoAOXeHUusi MeCTHOCTU. B oTcyrcrsHe mecr-
HbIX AGHHBIX MNPUHHUMAIOT 3TO COOTHOLUueHWe pasHbiM 10% AAs
PA3PSIAOB C NOAOXHATEABHBIMU TOKAMHU M 90% AAST paspsinOB C
OTPUILIATEALIIBIMU TOKAMH.

MexaHu4YeCKHe U TePMUUYECKHUEe ACHCTBUSA MOAHHU OOYCAOB-
A€HBl NHKOBBIM 3HaueHueM ToKa ([}, MOAHBIM 3apsiaom Q_
3apsAAOM B uUMIIyAbCe @ U yAeApHOM 3Hepruent W/R. Hau-

OoABIIMe 3HAYEeHUA 3TUX NapaMeTpPoB HaOAIOAQIOTCS [IPU TOAO-
JKUTEALHEIX pa3psjpax.
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[ToBpeskKAeHUS, BbI3BaHHbLIE HHAYIIMPOBAHHLEIMUA NEepeHalpsi-
KCHWSIMH, OOYCAOBAEHBI KPYTU3HOH (PPOHTA TOKA MOAHMH. Kpy-
TU3Ha oneHuBaercsa B Ipeaeaax 30%-voro u 90%-Horo ypoBHen
OT HaubOOALIIIero 3HadyeHusi ToKa. HauboAbkLlee 3HaYeHUEe 3TOro
napamMmerpa HabAKAAEeTCsa B NOCAEAYIOUIUX MMIIYABCAX OTPHULLA-
TeALHBIX PaspspO0B.

2.3.2. MapameTpPhbl TOKOB MONHMMK, NpeAnaraemble Ans
HOPMHPORBAHHA CPEACTB 3allMTbl OT NPAMbIX YRAPOB MOJTHMH

3HauyeHUsl paCyeTHBIX IapaMeTpPOB AASI UPUHSATHIX B TAOA. 2.2
YPOBHEN 3allUllleHHOCTH (npy cootHouieHuM 10% K 90% mexay
AOMASIMU HHOAOXUTECALHBIX U OTPULIATEALHBIX PA3PSAOB) IIPUBEAE-
HBI B Taba. 2.3.

Tabnuya 2.3 — CoorBercTBue NapamMerTpoOB TOKa MONMHMH M
YPOBHEH 3alMTbl

e o - il il el e kil P I

YpoBEHDb 3aUIKTH

flapamMetp MONTHUH AR — —— r
l 11 11, IV
”wxoaqe 3HaYyeHune Toka I, XA 200 B 15!) 100
10nHbi 33p3 yopys KN 300 225 50
3apsaa B mnynbcé Qs K 100 B __Eg____'
ynenbHas aneprua WA, i K[x/OM 10000 5600 1 2500 ___#
Cpeansn KpYTHaHa ditlfy e, KAMKC 200 150 100

2.3.3. NMNOTHOCTL YAQPOB MONHHMM B 3eMIO

[IroTHOCTE ypABPOB MOAHMHM B 3€MAIO, BBIpAa)kKeHHas yepes
YHUCAO HOPa)keHUM 1 KM? 3eMHOM HOBEPXHOCTH 3@ Top, OIPeAe-
ASIeTCS 110 A@HHBIM METEeOPOAOI'MYEeCKUuX HaOAIOAGHUH B MeCTe
DaszMelleHnss o0beKTa.

ECAHM JKe NAOTHOCTh YAGPOB MOAHUM B 3€MAIO N{;r HEen3BeCT-
Ha, ee MOXKHO PacCYUATaTh 0 Caepyionien popmyae, 1/(KM210A):

F

N =2 x1g (2.1)
7 100

Ae T, — CpepHsisi IPOAOMKHUTEABHOCTh FPO3 B 4acax, Olpeae-

ACHHAGst 110 PErOHAABHBIM KdPTAaM MHT@HCHUBHOCTN I'DO-

30BOU ACSATEABHOCTH.
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2.3.4. NapamMeTpbl TOKOB MONKKKM, Npeanaraembie ANK
HOPMHPOBAHHA CPEACTB 3aUIMTbi OT INEKTPOMATHUTHLIX
BO3AEMCTENH MONHMN

KpoMe MeXaHUUEeCKHUX U TEPMHUCCKHX BO3AEHMCTBUI TOK
MOAHHH CO3A8€T MOIHBLIE UMIYALCHI 3ACKTPOMATrHUTHOIO H3AY-
YEHUS, KOTOPbIE MOTYT OLITh NPUUYHMHON NOBPEXACHUST CHCTCM,
BKAKOUAKOLUWX 000OpYyAOBAHNE CBSI3U, YIIPABAEGHUWSA, aBTOMATHKH,
BLIYMCAUTEABHBIE 1 MH(POPMAIIMOHHBIE YCTPOUCTBA U T.II. ITH
CAOKHBIC U AOPOTOCTOSAIIHC CUCTEMBI UCIIOAB3YIOTCS BO MHOTHX
OTPACAAX IIPOUIBOACTBA U ODU3Heca. VIX NOBPEIKACHHUE B PE3YAD-
TaTe YAdpPd MOAHHU Kpauiie HEXEAdTEABHO 10 COOOpPaKeHUsIM
0e30MacHOCTH, @ TAK)XEe IO 3KOHOMHUUYECKUM COODOpa’KeHUAM.

Yaap MOAHHWHU MOXKET COAEPKATh AUOO epAMHCTBEHHLBIM HM-
[IYALC TOKa, AUDO COCTOSTL U3 [DOCAEAOBATEABHOCTH HUMITYAL-
COB, Pa3AEAEHHBIX [NPOMEXYTKAaMH BPEMeHH, 38 KOTOphIe [1POo-
TeKaeT CAAOBIM COIIPOBOXXAJIOUIUU TOK, [lapaMeTrpbl UMITYALCA
TOKa [NepBOro KOMIIOHEHTAa CYLIeCTBEHHO OTAMYAIOTCS OT Xa-
PAKTEPUCTUK UMIIYABCOB MOCAEAVIOUIUX KOMIIOHEHTOB. Huxe
IIPUBOASITCSI AQHHBIE, XapaKTepPU3yIoUUue pacyeTHbIe l1apaMer-
Pl UMOYABCOB TOKA MNEPBOTO U MOCACAVIOIINWX HMIIYALCOB
(Taba. 2.4 1 2.5), a TaKXXe AAUTEALHOro Toka (Taba. 2.06) B nay-
3aX MEeXXAY UMITYARCAMU AASL OOBIYHBIX OOLEKTOB TIPDU Pa3AUY-
HBIX YPOBHSX 3&IIHUTHI.

Tabnuiuya 2.4 — MNapameTpbi NEPBOTO MMAYNLCE TOKA MONHHM

e

YNOBEHbL 3ALIMTH

‘ [lapamerh Toka

. . ! 1 1 1Hl, 1V
MakcumMym T0Ka /, XA ) ) : 150 100
AnmTensHocTb GpoHTa 7, MKC 10 10
Bpemsi nonycnaga f,Mk¢ l 350 350

3apsa B iMnynuce Oﬂw \ 75 50 i}

menhuaﬂ HEPrUs 8 mnynbce WR*"" Mﬂ,)l(/OM

" ﬂocr:cnbxy JHAYNTENbHAA 4aCTb oﬁmero 3apma Gy MPUXOBUTCAH HA NEPBLIA HMﬂyﬂbC nonaraerca,
410 06U 3apaf BCEX KOPOTKUX UMIYNbCOB PaBeH NPUBELEHHON BefInyuHe. l

** [TockONbKY 3HAYMTENLHAR YaCTb 00U YAENbHOW 3HEPrun W/A NDUXOAUTCH Ha NEpPBHA UMNYNLC,
NoAaraercs, 4To obuini 33psi BCEX KOPOTKMX UMNYNLCOB DAaBEH NPUBEAEHHON BENUYMHE.

— - ]
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Tabnuya 2.5 — MapameTpbl NocnefyioWero HMrynbca ToKa
MO NHNM

A

-

YpoBsetb 3a1uTh
NapaMmerp Toxa

-k

Max{;nmwlmxa /, KA L
BavtenssocTs GPOoHTa T, MKC
Bpema nonycnana 7, MKC
CpenHas KPYTU3HA 4, _I(A/MKC

——

—

Tabnuya 2.6 — lMapameTpbl ANMMTENLHOrO TOKa MOMNKHKM B
NMPOMEIYTKE MEAY MMIYNbCAMM

" el

[ YpOBEHD 3AWNTH
[lapaMeTpu TOKa —

1, v

100
0,5

.

BBpHQO *, Ko

an !
AnuTenbHOCTL /7, C

———

* ~
@, — 3apsa, 0OYCROBNEHHHT AMTENILHHIM NPOTEKAHMEM TOKA B NEPUOS, MEXTY ABYMR
UMNYTLCAMU TOKA MONTHKHK.

e — A

CpeaHHH TOK NPUOAM3UTEABHO paBeH Q,/T.

DopMa UMNOYALCOB TOKA ONPEACASIETCS CAEAVIOUIUM BhbIpa-
JKEHUEeM

ift) = [I -t /'t;]_)IO -exp(-—t/rzﬂ
i

h- +(t/1:1 )1-:}] | (2.2)

rae I — MAaKCUMYM TOKAQ;

[ — Bpewmi,
T, — IMOCTOsAHHasi BpeMeHHU AT PPOHTA;
T, — HNOCTOSHHAsI BPEMelH AAS] CIIaAQ;
h — rooddbuuveHT KOPPEeKTHUPYIOUIHMY 3HayeHue MakcyMyMa
TOKA.

3Ha4yeHMs 11apaMeTpPoOB, BXOAALUNUX B POPMYAY (2.2), OIIHCEHI-

BaOUIYIO U3MEHEHHEe TOKa MOAHUM BO BPEMeHMH, [IPUBEAECHE! B
Taba. 2.7.
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Tabnuya 2.7 — 3HaueHHMR napamerTpos Ans pacuera (popmbi
MMNYNbLCA TOKA MONHMHM

il

Nepsuin ¥Ianynbe

flocneayiow i HMNynse

YnoseHb 3aulnuThl

YposeHb 3aLiUThl

| ! “_; ! i |
200 375 25
0,93 6,93 ] 0993 | 0,993
19.0 0 454 0 454
T 143 | 143

AAUTEALHEIM UMIIYABC MOXET OBLITH IIPUHAT OPSIMOYIOABHBLIM

CO CPeAHUM TOKOM | U AAUTEABHOCTLIO I, COOTBETCTBYIOUIMMHU
AAHHBEIM TabA. 2.6.

3. SALLUHATA OT NPAMbDBIX YOAPOB MOJIHMM

3.1. KOMIUIEKC CPEACTB MOJIHHE3ALLIMTDI

KOMIIAEKC CcpeaCTB MOAHHE3alIUThI 3AaHUM HAU COOpYKe-
HUK BKAIOYAeT B ceOs yCTPOUMCTBA 3aUIMTHL OT MNPSIMBIX YAGPOR
MOAHHH [BHEUIHASA MOAHHUe3auntias cucrema (M3C}] u yerpoii-
CTBA 3alUTHLL OT BTOPHUYHBIX BO3ACHCTBUH MOAHHU (BHYTPCHHSS
M3C). B 4aCTHBIX CAyYasix MOAHHUE3ANATA MOXCT COACPXKATH
TOABKO BHCUINHE HAH TOALKO BHYTIDEHIIHe YCrpOuCcTha. B 00-
LHIeM CAyYae HaCTh TOKOB MOAHHH IIPOTEKAET 110 SAEMEHTAM BHYT-
PeHIIEN MOAHUE3allUThI.

Bruemnsst M3C moxeT OBITh H30AMPOBAHA OT COOPYIKEHMSI
(OTAEABHO CTOSIIIHE MOAHUEOTBOABLI — CTEeP>XXHEBLIC UAH TPOCO-
BbI€, & TAK)Xe cocepHue COOPYXKEHUsI, BLINOAHAIOIIME DYHKIIUK
€CTECTBEHHBIX MOAHHEOTBOAOB), UAU MOXXET OblTh YCTAHOBAEHA
Ha 3amUIaeMOM COOPYIKEeHHHU U Aa>Ke ObIThH ero 4acThbio.

BrnyrpenHue yCTpoiCTBa MOAHUES3AIUTEI TPEAHA3HAYCHEL AAS
OTPAHUYEHHS JACKTPOMACHUTHBIX BO3AEUCTBUM TOKA MOAHWUW H
APeAOTBPAleHUS UCKPEHHUH BHYTPHA 3alIULIAGMOTr0 00BLOKTA.
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ToOXM MOAHKH, NIONaAAKIUe B MOAHHUEIIPHEMHHKH, OTBOAST-
Csl B 3a3€MAMTEAL Yyepe3 CUCTeMY TOKOOTBOAOB (CIYCKOB) U pa-
CTEKAIOTCH B 3eMAE,

3.2. BHEIUHHAR MOJIHAESALLIMTHASR CUCTEMA

Buewmusss M3C B obiieM caydae COCTOUT U3 MOAHHEIIpHUEeM-
HUKOB, TOKOOTBOAOB U 3a3eMAUTeAer. B caydae CllellMaAbHOrO

M3I'OTOBACHHSA WX MaTepuan U CeUdeHHS AOAKHBI YAOBAETBOPATLH
TpeboBaHusaM tadba. 3.1,

Tabnuya 3.1 — MarepHan ¥ MHHHMMANbHLIE CEHEeHHA JNEeMEHTOB
sHewiHed M3C

. S e ——— o el e . .

Ceuenue, MM’
igﬁfj:: MaTepHaﬂ h:lf.;ﬂHHEﬂ[JHEMHHKH TUKOOTBEJ;; B BHSBMHH;{;HHL R
= Crane | 50 50 80 ]
|-V ANOMUHUIA {0 25 ‘He ﬂpHMEHﬂBTCﬂT
-1V | Mew | 3 T s 50

L e - |

[Ipuseyanne — YKazanHbie IHAYSHUA MOTyT ObiTh YBSAUYEHH B 33BUCUMOCTH OT NOBLHLEHHON
KOPPO3VK WK MexaHuyeckux BO31eCTBHA.

S, ST W RN et S el el A L

3.2.1. MonHHenp1e MHHUKH

3.2.1.1. Obiyne cooOpa>KkeHHust

MOAHHEHNPUEeMHUKN MOTYT OBIThH CHELMAABHO YCTAHOBACHHBI-
MH, B TOM 4UCAE Ha 00BeKTe, AUM00 MX QYHKIUMN BBITIOAHAKOT KOH-
CTPYKTHUBHEBIE 3AEMEHThI 3allMIIaeMoro OoOBeKTa;, B IOCAEAHEM
CAyYae OHM HA3BIBAIOTCS €CTeCTBEHHBLIMMU MOAHUENPUeMHUKaMH.

MoAuHernpueMHIHKHY MOIYT COCTOSITh M3 TTPOU3BOALHOMU KOM-
OMHAlIUH CACAYIOILMUX 3AEMEHTOB. CTEep)XHeH, HaTsSHYTBIX I[IPO-
BOAORB (TPOCOB), CETUYATHIX IIPOBOAHHKOB (CETOK).

3.2.1.2. EcrecTtBeHHbIE€ MOAHHECIIDHEMHHKH

Chepyioniyie KOHCTPYKTHBHBIE 3AEMEHTHLI 3AaHMH U COOpPYy-

JKeHHWH MOI'yT PaCCMaTpUBATHCS KAK €CTeCTBEHHbIE MOAHUENIPH-
eMHHUKHU:
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a) MeTaAAUdeCKHUe KPOBAW 3alIUIIIaeMbIX OOBLEKTOB HIPH yC-
AOBHHY, 4TO:

SACKTPUUECKAA HCHPEepPBLIBHOCTHE MEJKAY PA3HBIMU YACTIAMU
obecreueria Ha AOATHE CPOK;

TOAIIIHHa MeTaAaAa KPOBAH COCTAaBAsIeT He MeHee BeAHUYMHEI {,
IpUBEAEHHOHU B Taba. 3.2, ecAr HEOOXOAUMO NPEeAOXPAHUTHL KPOR-
AIO OT MOBPEXXAEHUS UAU IIPOXKOra,

TOALLMHA MeTaaAa KPOBAHM COCTaBAsieT He MeHee (3,50 MM, eCAu ee
HeUOA3aTeABHO 3alllMINEGThL OT MOBPEXAEHHH U HEeT OnacHOCTH BOC-
[MAAMEHEeHNsI HaXOASIIUXCS TIOA, KPOBAEU TOPIOYUX MATEPUAAOB;

KPOBASI HE UMeeT U30AAIMOHHOrO noKpeiTud. Ilpu 3T7OM He-
DOABILIIOM CAOHM AaHTHKODPPO3HWOHHOM KpacKu UuAU caon 0,5 MM
achanbTOBOI'O HNOKPBITUS, UAK CAOM | MM MAACTUKOBOTO MOKPbI-
THUSI HE CUUTALTCH NUI0AAIINEH;

HEeMETaAAHUYRCKUE MOKPBLITHUA HA/HWUAU I10A METAAAMUECKOH
KPOBAEH He BBIXOAST 38 OPEeAeAbl 3alHUIaeMoro o0bLeKTa;

0) MEeTaAAMYECKHE KOHCTPYKUUU KPBIHIU {(PepMbBI, COCAHHEH -
Hass MEeXAYy CODOH CTaabHAas apMarypa),

B) MeTaAANYeCKUEe 3A€MEeHTHI TUIla BOAOCTOYHEIX TPYD, YKpa-
[IeHUH, OrPA’KAEHUU [0 KPAK KPBIHUIA U T.IT., €CAU UX CeUEeHUEe
He MeHbllie 3HAaUYeHUH, NPEATUCAHHLIX AASL OOLIYHBIX MOAHUEII-
PUEMHUKOB,;

r} TEXHOAOTMYECKHAC MeTaAAuvecKue TpyObl M pe3epRByapht,
eCAH OHU BBIIIOAHEHBI U3 METAaAAd TOAUIMHOH HE MeHee 2,5 MM U
IIDOTIAGBAEHUE HMAUY IPOXKOT 3TOr0 MeTaaAd He IIPHUBEAET K OITac-
HBbIM UAW HEAONYCTHUMBIM ITOCACACTBUSM,;

A} MeTaAAudecKue TpYOBI U pe3epByapbl, ¢CAM OHU BBIITOA-
HEeHBb! M3 METaaAd TOAUIMHOM HE MeHee 3HadcelIg !, MPUBEAEH-
HOro B TabA. 3.2, ¥ eCAU NOBLIIIEHUE TEMIIePaTYPhl C BHYTPELH-
Held CTOPOHBI OOBEeKTa B TOYKE yAdApPa MOAHUYU HEe IIPEACTABASCT
OITaCHOCTH.

Tabnuna 3.2 — TonukHa KpoBnK, TPyOGbl MK Kopnyca pe3ep-
BYapa, BbiNONHAIOUAKX (DYHKIIHH eCTEeCTBEHHOIO MONHHenpHe MHHKa

L YposeHb 3aUUThi Mm_;p;an Tonwuua f He MEHEﬁ: MM 1
! |-V i Xeneso 4 i

| -1V o ] Menab D
T -V AnIOMHHK i !

e T
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3.2.2. TOKOOTBO/b!

3.2.2.1. O6re coob6pa>xKeHHs

B 1eAsxX CHUKCHHS BEePOSTHOCTH BO3HHUKHOBEHHUS OIIACHOTO
HUCKPCHUSL TOKOOTBOABI AOAJKHDBI PACIIOAAraThCAd TAKUM 00pa3om,
YTOOBI MEXAY TOUYKOM NOPa>KeHUSI U 3eMAel:

d) TOK PacTeKaACs [0 HECKOABKHM IaPAAAEABLHBIM ITYTIM;

0) AAMHA 3TUX OyTeH OblAa OIpPaHUYEHa A0 MPHUMYMA.

3.2.2.2. Pacnoro,xeHHe TOKOOTBOAOB B YCTPOHCTBAX MOAHHE-
3@I[HTbHI, H30AHPOBAHHBIX OT 3aIHINAeMOro 00 b6KTa

Ecan MOAHUEITDHEMHHUK COCTOUT U3 CTEPXHEH, YCTAHOBACHHEIX
Ha OTAEALHO CTOAIUX OIopax (MAX OAHOH OMNOPe), Ha Ka’>KAYIO OIIo-
PY AOAKEH OBITHL OPEeAYCMOTPEH MUHHUMYM OAUH TOKOOTBOA,
Ecan MOAHHENpHUEeMHHMK COCTOUT U3 OTAEABHO CTOSIIIHUX TOPM-
OHTAABLHBIX IIPOBOAOB (TPOCOB) MAM U3 OAHOI'O TPOBOAA (Tpoca), Ha
K&OKABIN KOHeL Tpoca TpedyeTrcsi MUHUMYM 0 OAHOMY TOKOOTBOAY.
Ecan MOAHUeNpUEMH UK IIPeACTABASIET CODOM CeTYaTyH) KOH-
CTPYKIIUIO, IIOABEIIIEHHYIO HaA 3aljHuiaeMbiM 0O bLEKTOM, Ha KaiXK-
AVIO ee onopy TpebyeTcs He MeHee OAHOI'O TOKOOTBOoAa. Obiijee
KOAMYECTBO TOKOOTBOAOB AOAKHO OBITE HE MeHee ABYX.

3.2.2.3. PacnoAoxeHHe TOKOOTBOAOB IIPH HEH3OANHPOBAHHBIX
YCTPOHCTBAX MOAHHEZAI[HTHI

TOKOOTBOABLI PACIOAAralOTCHa OO INepuMeTpy 3aluiljaeMoro
oO'beKTa TakuM 00pa3oM, 4TOOBI CpepHee pacCTOSIHHUE MEeXAY
HHUMH OBIAO He MeHblIe 3HaYeHHuM, MPHUBeAeHHbIX B Taba. 3.3.

TOROOTBOAEBI COEAUHSIOTCSA TOPHU30HTAABHBIMHY NOSICAMM BOAU3U
ITOBEPXHOCTH 3eMAHM U Yepe3 Kaxkablie 20 M 110 BBICOTe 3AAlHS.

Tabnuya 3.3 — CpeaHMe PacCTOSHMA MEXKAY TOKOOTBOJAMM
B 3aBHCHMOCTH OT YPOBHS 33WMILEHHOCTH

YpoBeHb 3aLiMUTHI CpepHee paccrosyue, m
| 10
1 15
1 20
IV 29

16



3.2.2.4. Ykazaumna 10 pa3MenjeHHO TOKOOTBOAOB

Kenaareanio, 4Tobbl TOKOOTBOABI PABHOMCPHO pPacrioAdra-
AUCEH 110 TIepUMETPY 3aiguuiaemolro ooLekra. 1o BO3MOXIIOCTH
OHU TIPOKAAABIBAIOTCSA BOAM3U YIAOB 3AaHUMN.

He M30AHMpOBaHHBIE OT 3aUMINAEMOro 00beKra TOKOOTBOALI
[IPOKAGABIBAIOTCA CACAYIOLMAM 00Opa3soM.

€CAM CTEeHA BBITIOAHEHA M3 HEeroproyero Marepuaisd, ToOKoOT-
BOABI MOI'VT OBITL 3@KpPEIIACHBI Ha NOBEPXHOCTHU CTEeHBI UAU ITPO-
XOAHUTL B CcTeHe;

@CAHM CTE€HA BhIIIOAHEHAd U3 roprouyero MaTepuranga, TOKOOTBO-
AbI MOryT OBITL 3aKPCIAEHBI HENIOCPEACTBEHHO Ha NOBEPXHOC-
TH CTEHBbI, TaK 4TOOhI HOBRIIIEHUE TEeMiiepaTypPhl IIPH IIPOTEKA-
HUY TOKA MOAHUWH He LHPEACTABAAAO OITACHOCTH AASE MaTepuaaa
CTEeHLI,

@CAHM CT€HA BLIIIOAHEHA U3 TCproYero Matepuand U [HOBLIILC-
HUEe TeMuepaTypbl TOKOOTBOAOB HPEACTABASIET AASL HEro onac-
HOCTh, TOKOOTBOAbI AOAXKHBI PECIHOAAIdTLCH TAKHM 00pda30M,
4TODBI PACCTOAHUE MEXKAY HUMH U 3alUIIaeMBIM OO'LEKTOM BCe-
raa npeseinraao 0,1 M. MeTtaarudeCKkue CKOOBI AASl Kperiaenus
TOKOOTBOAOB MOI'YT ObITh B KOHTAKTE CO CTEHOU.

He cAaepAyeT NPOKAAABIBATE TOKOOTBOABLI B BOAOCTOYHbLIX TPY-
Oax. PeroMmMeHAyeTcs pasMellaTb TOKOOTBOAB! Ha MAaKCHMAALHO
BO3MOJXHBIX PACCTOSAHUAX OT ABeper M OKOH.

TOKOOTBOABI NPOKAAABIBAXOTCSH TI0 NPAMBIM Y BePTUKAALHLIM
AMHHAM, TAK 4TOOBI IYTb AO 3eMAH OBIA MO BO3MOXXHOCTH KpaT-

JaumuM. He perkoMeHAyeTcs NPOKAAAKA TOKOOTBOAOB B BUAE
IIETEAB.

3.2.2.8. EcreCTBeHHBIC IAEMEHTHI TOKOOTBOAORB

CAepyIOliMe KOHCTPYKTUBHBIE OAEMEHTHI 3AaHUW MOTYT CUU-
TaTLCSI €CTeCTBEHHBIMH TOKOOTBOAAMU:

a) METAANHNYHECKNE KOHCTPDYKUHUH IIpY YCAOBHUH, YTO.
IACKTPpHUYECKds HEelIPpEepbIBHOCTL MEeXAY PA3HLIMK 3AeMeHTad-

MU SIBASIETCSL AOATOBCUHOHW W COOTBETCTBYET TpehGOBAHUAM
1. 3.2.4.2:

OHM HMelOT Hie MeHbIIWe pa3dMephbl, yeM TPeDVIOTCs AAA Clie-
UHAABHO IIPEAYCMOTPEHHBIX TOKOOTBOAOB;
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MeTaAAM4YeCKNe KOHCTPYKLEMU MOryT UMeTh U30ASIIMOHHOe
[MIOKPBITHUE,

O0) MeTaAAUYEeCKHHU KAapKac 3AaHUS UAKW COOpyrKeHuus,

B) coeAMHEHHAasaA MeXAY CODOOH CTanbHast apMmarypa 3AaHUs
HAU COOPVYKEeHUH,

) yactu pacapd, n1poPUAHUPOBAHHBIE 3AEMEHTHl U OIOPHEIe
METAaAAMYECKHUE KOHCTPYKUHUU (pacapa nmpu yCAOBUH, YTO:

X pa3dMepbi COOTBETCTBYIOT YKaA3aHHUAM, OTHOCALIMMCH K
TOKOOTBOAAM, 8@ UX TOAIIIHMHA COCTaBAsfeT He MeHee (0,9 MM;

METAaAAHMYEeCKasa apMaTrypa >Xeae300eTOHHBIX CTPOEHUN CUYMU-
raeTcsi obecrneyrBaloled 3AEKTPUYECKYIO HEITPEePBhIBHOCTL, €CAHU
OHa YAOBAETBOPsSAET CAGAYVIOIIUM YCAOBUSIM.

— nupumepno 50% coepHeHHMH BePTHMKAALHBIX W FOPU30H-
TAARHBIX CTEPXXHEM BLIITOAHEHB! CBAPKOHA UAU HUMEIOT JKECTKVYIO
CBsi3b (DOATOBOE KpelAeHHe, BA3KaA IIPOBOAOKOUH);

— DAEKTPMHUYECKAA HeNIPephIBHOCTL ODecneueHa MeXAyY Craib-
HOW apMAaTypOH PA3AUUYHEBIX 3dpaHee 3arOTOBACHHBIX OeTOHHBIX
OAOKOB ¥ apMaTypou OeTOBHLIX OAOKOB, HOATOTOBAEHHDLIX Ha
MeCTe.

B rpokaapke ropu3OHTAABHBIX HOACOB HET HEQDOXOAUMOCTH,

CeCAH MeTAaAAMYeCKHEe KapKachl 3AaHUSI MAM CTAABHASL apMaTrypa
JKeAae3z00eToHa HCIHOAB3VIOTCS KAK TOKOOTBOABL.

3.2.3. 3azeMnuTenm

J3.2.3.1. Obimue coobpa>KeHHs

Bo Bcex cayuasix, 3a UCKAIOYEHUEM HUCHOAL30OBAHUS OTAEAD-
HO CTOsALIIEero MOAHHEOTBOAQ, 3a3eMAUTEAL MOAHME3AIUIUTEL CAe-
AyeT COBMCCTUTE C 3a3eMAUTEASIMH IAEKTPOYCTAHOBOK U CPeACTB
CBA3KW. ECAM 3TH 3a3eMAUTEAN AOAXKHILI ObLITH pa3peAeHbl IO Ka-
KHM-AMOO TEXHOAOIMUYECCKHUM COOOpa>KeHHusiM, UX CAepyeT o0Le-

AMITUTHL B OOUIVIO CUCTEMY € HOMOUIbIO CHCTEMblI YpaBHHUBAHMS
[TOTEH I UAAOB.

3.2.3.2. CnequaAbHO IIPOKAGABIBAEMBIC 3d3EMASIIOIHE 3AEKTPOAbI

LleanecooOpa3Ho HMCOOAB30BATH CAEAVIOIINE THIIBI 3a3€MAH-
TCACH. OAMH HAHW HECKOABKO KOHTYPOB, BEPTHKAAbHbIE (MAM Ha-
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KAOHHbIE) 3AEKTPOAB], PAAHAABHO PACXOAMALTUECS SAEKTPOABLI HAU
3a3EeMASIOUIUU KOHTYP, VAOKEHHBIH HA AHE KOTAOBAHA4, 3a3€eM-
ASIFOIIIUE CeTKH.

CHUABHO 3arayOAeHHBIE 3a3€MAUTEAUN OKa3bIBAalOTCA 3dhhek-
THUBHBIMH, €CAH YAEABHOE COTIPOTUBAEHUE 'PDYHTA YMEHbIIIaeTCs
c rTAyOUMHOU U 11a ODOABLION TAYOHHE OKa3hIBAeTCH CYLUECTBEHHO
MeHbIIe, 4yeM Ha ypoBHe OOBIYHOIr0O pPacHIOAONKECHUS.

3a3€MAUTEAb B BUAC HAPYXHOIO KOHTYPA HPEANIOYTHTCALIO
IIPOKAAALIBATL 1ia rAyOuHe He meHee 0,0 M OT 1NOBEepPXHOCTH 3eM-
AM M Ha pacCTOAHNU He meHee 1| M or cTernr. 3a3eMAAIONINE DACK-
TPOABL AOAXKHBI PACHOAAraTbCs HAa FAyOuHe He meree 0,6 M 3a
IpeAeAaMd 3auidinaeMoro o0bekTa U OBITE KaK MOXHO OoAee
PEBHOMEPHO PachpeAeAeHHBIMY; IIPU 3TOM HAAO CTPEeMUTHLCH
CBECTY K MUHUMYMY UX B3aUMHOEe 3KpPaHUpPOBAHUE.

['AyOrHA 3aKAGAKHU U TUI 3a3eMASIOUIUX IAEKTPOAOB BeIOUPA-
IOTCSI U3 YCAOBHA obecrneyeHUA MUHUMAALHOM KOPPO3WUH, a TaK-
JKe BO3MOJXHO MeHbIUeH Ce30HHOH BapuHaldu COHPOTHBAEHUS
3a3eMACHUS B PE3YABTATE BLICBIXAHUA U [IPOMEP3aHUsA I'PYHTA.

3.2.3.3. EcrecrBeHHbBIe 3a36MASIIOIIHE IAEKTPOABI

B KauecTBe 3a3eMASIIOIIUX SAEKTPOAOB MOXXET UCIIOAL30BATE-
CS1 COEAUHEHHAs MeXXAy cobonm apMmarypa Xeae3obeTOHa UAU
UHBIE NOA3EMHBIE METAAAUUYCCKHE KOHCTPYKIIMU, OTBEevyaroiue
TpeboBaHUsM 11.. 3.2.2.0. Ecau apMaTtypa Keae300eToHa MCITOAb-
3YeTCsT KAaK 3a3eMASIONIME JACKTPOABRI, IMOBLBIUIEHHBLIE TpeboBa-
HUS IPEABABASIFOTCH K MeCTaM ee COepAMHeHUM, YTOObl HCKAIO-
YLTh MEeXaHHUYeCcKoe paspyiieHne DeroHa. ECAM HCIIOAB3YETCS
IPEeAHANIPAKEHHLIM 0eTOH, CAGAYET YUCCTH BO3MOKHBIE MTOCAEA-
CTBHUA NPOTEKAHUS TOKA MOAHUHM, KOTOPBIK MOJKET BbI3BAaTh He-
AOIIYCTUMBbIE MeXaHUYECKHEe HArPy3KHU.

3.2.4. Kpennenne n coeiMHeHHR 3NNeMEHTOB BHeluHen M3C

3.2.4.1. Kpenarernue

MoaHvenpueMHUKU U TOKOOTBOABI JKECTKO 3aKpPerAsiKTCS,
TAK YTOOBI HCKAIOUHUTE AIOOOH PAa3pbIB HAM OChabAeHUE Kpeline-
HHUSA NPOBOAHUKOB II0A AEUCTBHEM 3AEKTPOAUHAMUUECKUX CHA
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HAM CAYYa8MHBIX MeXaHHWYEeCKHUX BO3AEMCTBUM (HANpUMep, OT
[IOPBIBA BETPa HAU IIAaA€HHsI CHEXHOIO Mnaacrajl.

3.2.4.2. CoeAHHeHHST

KoAnyecTRO COEAMHEHHMH IIPOBOAHHUKA CBOAHUTCS K MUHHUMAAB-
HOMY. CoepAMHeHUS BBINOAHAIOTCS CBapKOH, MNavKOH, AOIYyCKa-
€TCSl TAaKXXe BCTABKA B 3a’KMMHOM HAKOHEYHHK HAU OOATOBOe
KpernaeHue,

3.3. BbiIbOP MOJNTHHMEOTBOJOB

3.3.1. O6uwme coobpawenus

BriOop THIIA U BLICOTHI MOAHUEOTBOAOB IIPOHU3BOAUTCH UCXO-
AST 13 3Ha4YeHUH rpebyemMon HapexxHOCTH P, OOBeKT cuHuTaeTcs
3AUIMITeHHLIM, €CAX COBOKYIHOCTH BCEX €ro MOAHUEOTBOAOB
ofecriedynBaeT HAACIKHOCTD 3aliMThl He MeHee P

Bo Bcex cAy4yasix cucTeMa 3auluThl OT NPAMBIX YAGPOB MOA-
HUM BLIOMpPAaeTcsi TakK, YTOObI MAKCHUMAABHO HCIOAB30BAAMCE €C-
TECTBCHIILIC MOAHHEOTBO/bI, & eCAX obOecrieyBaeMasi UMH 3a-
NIHMITeHHOCTL HepAOCTaroyHa — B KOMOWHALMMU CO CHeil[HaALHO
YCTAHOBAEHHBIMU MOAHHEOTBOAAMH.

B o0Ouiem caydae BBIOOP MOAHHMEOTBOAOCB AOAXKEH IIPOM3BO-
AUTBLCSL 11PU ITOMOUIM COOTBETCTBYIOIIMX KOMIBIOTEPHBIX IIPO-
rpamMmM, CIIOCOOHBLIX BBIYMCAATH 30HBLI 3allUTHI AW BEpPOSITHOCTD
1IPOPLIBA MOAHMU B 00BeKT (rpynny oOpeKkToB) Ar0OO0HM KOHGU-
Ir'ypaluy Opy [IPON3BOABHOM PACIOAOKEHUU IIPAKTHYECKH AXO-
OOro 4YuCcAa MOAHHUEOTBOAOB PA3ANYHEBIX TUIIOB.

['Ipu npouynx PaBHBIX YCAOBHSAX BLICOTY MOAHMEOTBOAOB MOX-
HO CHHM3UTL, CCAM BMECTO CTEepPXXHEeBHhIX KOHCTPYKIUH OpHMe-
HTL TPOCOBLIE, OCOOCHHO NPU HMX IIOABEeCKe 10 BHeUulHeMYy Ie-
pumeTpy o0bLeKTa.

Ecan zauiura oObekra obecrieuuBaeTcsa NPOoCTCHUIMMU MOA-
HMCOTBOAAMU {OAUHOUYHBIM CTCPXKHEBbIM, OAUHOYHLIM TPOCOBLIM,
ABOHHBIM CTeP;KHEBBIM, ABOMHLIM TPOCOBBIM, 3@aMKHYTbIM TPO-
COBBLIM), Pa3Mepbl MOAHUEOTBOAOB MOJKHOQ OITPEAEAATH, [IOAb3Y-
s1CL 3aAdHHBIMY B HACTOSAI[eM HOpMaTUBe 30HaMH 3alUTHL.
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B cAyuyae npoeKTUPOBAHUSA MOAHHE3AIIUTLI gAS OOBLIMHOIO
)0beKma, BO3MOXXHO OIpeAeAeHne 30H 3alHTHI 110 3alUTHOMY
JTAY UAU METOAOM KaTALIEHCH Cephbl COTAACHO CTaHAAPTY Mex-
\WHAPOAHOH 3AeKTpoTexHudyeckon kKomuccmu (IEC 1024) npu
/CAOBUH, YTO pacyeTHbIe TpeboBaHU MEeXAYHapOAHOU 3AEKT-
JOTEXHHUYECKOH KOMUCCHHU OKa3biBAIOTCA OOAee XKEeCTKUMHM, Yed
rpeboBangusa Hacrosien HMucrpykimn.

3.3.2. TunoBbie 30HbI 3aIMTbl CTEPIKHEBLIX H TPOCOBLIX
MOJTHHEOTBOLZOB

3.3.2.1. 30HBI 3a1JHTHI OAHHOYHOIO CTEP)XHEBOIO MOANHHEOTBOAA

CTapAapTiHOH 30HOI 3aU{UThl OAMHOYHOI'O CTEPIKICBOTO MOA-
1ME0TBOAA BBICOTOU h SIBASIETCSI KPDYTOBOM KOHYC BLICOTOH h < h,
3ePUIMHAE KOTOPOro COBIIAAAET C BEPTHUKAABHOM OCHK) MOAHHEOT-
30pd (pyc. 3.1). 'a0apUTEL 30HBL OIIPEACASIOTCH ABYMSA IapaMerpa-
VM. BLICOTOM KOHYyCa h W papMyCcOM KOHYCa Hd YPOBHE 3eMAU I .

[IpBeAelHBIe HH)Xe pacuyeTHble (DOPMVYVAERL {TabA. 3.4) npu-
"OAHBI AASL MOAHHMEOTBOAOB BhICOTOU A0 150 M. IIpu Boaee BhICO-
KUX MOAHUEOTBOAAX CAEAYET IMOAB30BATLCA CIIEIIUAABHOM METO-
AMKOHK pacuera.

Tabnuya 3.4 — Pacuyer 30HbL! 3aUMThl OQMHOYHOIO CTEPHEBOIo
MONIHHEOTBO 1A

HaneXHoCTb B cﬁn a2 BuicoTa ~ Pagunyc
3aUlUTH P, | MOnHreoTsopa /1, M KOHYCa h, M KoHyCa 1, M
0,9 | ot 0 50 100 0,854 1,24
ot 100 po 150 T 0,854 (12 - 107 (h - 100))h
1 0,99 ot 0 no 30 0,87 0,8/
o1 30 no 100 | 084 | [08-143-107 (h-30)h
ot 100 ao 150 (08 - 107 (h - 100)}h 0,7/
0,999 | o1 0 80 30 | 0,74 | 0,64
o1 30 go 100 (07 -714107"(h - 30)]h (0.6 -1,43 107 (h - 30)1A
ot 100 fo0 150 (065107 (h - 100} ) ' [0.5 - 2-107"(h - 100}}h
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PucyHok 3.1 — 30Ha 3amMThl OAHNHOYHOTO
CTeP>XXHEeBOr0 MOAHMEOTBOAA

Anst 30HBI 3aUIUTHI TpeOyeMOUu HapeXHocTu (puc. 3.1) papu-
YC rOPM30OHTAABHOTO CeYeHMs I', Ha BLICOTe h OnpeAeasieTcsi no
(hopMyAe:

r = Lol = 4], (3.1)

O
X
hO
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3.3.2.2. 30HBI 3@al{HTEI OAHHOYHOIO0 TDOCOBOI0 MOAHHCOTBOAA

CTaHAQPTHLIE 30HLI 331U THI OAUHOUHOTO TPOCOBOIQ MOAHU-
€0TBOAA BBICOTOM h OrpaHHYeHBl CUMMETPUYHBIMYA ABYCKATHDI-
MU TIOBEPXHOCTAMHU, OOPA3VIOIUMU B BEPDTUKAABHOM CEeYeHUU
paBHOOEAPEHHBIU TPEYTOARHUK C BEPIINHOM Ha BbhicOTe h, < h 1
OCHOBAHHWEM Ha YPOBHE 3eMAH Zr_  (puc. 3.2).

ITpuBeapeHHble HUXKE pacdeTHble (POPMYABL (TaOA. 3.5) 11pu-
rOAHLI AAST MOAHUMEOTBOAOB BhICOTOM A0 150 M. [lpu GoaApuren
BHICOTE CAEAVET MOAB30BATLCS CHOEUAALHBLIM IIPOrPAMMHLIM
obecrneyeHHueM. 3AECh U AdaAee IT0A f1 MOHUMAEeTCsI MUHHUMAABHAS
BRICOTA TPOCa HaA YPOBHEM 3eMAHU (C yYeTOM IIpOBeca).

ITorymupwuHa I, 30HBl 3allUTBEl TPEOYEeMOU HEAEXHOCTH
(puc. 3.2) Ha BhICOTE h, OT NOBEPXHOCTHU 3E€MAM OIIPECAEASETCS
BEIPAXKECHUEM:!

i, = ny) (3.2)
* f1

0

PucyHok 3.2 — 30Ha 3auqMThl OARHOYHOTIO
TPOCOBOI0 MOAHHEOTBOAA
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[Tpyi HEeOOXOAMMOCTH pacClIMPpHUTHE 3aliUiiaeMbld 00beM K
TOPLAM 30HbI 3ALIATEl COOCTBEHHO TPOCOBOIO MOAHMEOTBOAJ
MOTYT AOOABASITBCS! 30HKI 3alJUThHI HECYUIHUX OIIOP, KOTOPHIEe pac-
CYHUTHIBAIOTCH 110 GOPMYAAM OAUHOYHLBIX CTEPXHEBBIX MOAHUE-
OTBOAOB, NpeACTaBAeHHBIM B Taba. 3.4. B cayuae BoAbmnX npo-
BECOB TPOCOB, HAIpUMEP, V¥ BO3AVIUHBIX AMHUU 3AEKTpOHEepeAd-
YU, PEKOMEHAYeTCsI paCCUYUTHIBATL 0OecneduBaeMylo BeposITHOCT
[(TPOPBIBA MOAHHUH HPOTPAMMHBIMH METOAEGMHU, NOCKOABKY I1OCT-
poeHHe 30H 3aUlUThl 10 MUHUMAALHOM BhICOTE TPOC& B IIPOAETEe
MOJKET [IPUBECTU K HEOlNIPAaBAAHHBIM 3aTpaTraM.

Tabnuua 3.5 — Pacuer 30HbI 3aUiMThl OAMHOYHOIO TPOCOBOTO
MOJTHHEOTBO 1A

HanexHocTu Bticora BeicoTa
saumrs P, MUHHHB[SBDM h, comyca hg , Paniyc koHyca r,, M
0.8 o1 0 0 150 0,874 1,50
0,99 o1 0 o 30 084h 0,95/
o1 30 no 100 0,8/ [095-714-10""h - 30)]h
ot 100 no 150 0,8/ | (0,9 - 107 (h - 100)}h
0,999 o1 0 po 30 0,754 0,74
, ot 30 po 100 0,75-4,28-107(h - 30)]h | 107 — 1,43- 107 (h - 30}k
or 100 po 150 | [0,72 - 107 (h - 100) ]k | [0,6 - 107 (h - 100} ]A

3.3.2.3. 30HbI 3aL[HTHI ABOHHOIO CTEP)XHEBOI0O MOAHHEOTBOAA

MOAHHMEOTBOA CUATAETCA ABOHHBIM, KOI'A3 PACCTOSITHUE MEXK-
Ay CTep/KHeBLIMM MOAHUEINpHeMHMKAaMu L He npesbiliaeT npe-
ACABHOH BeAMYMHEL L . B npotusuomM caydyae 06a MOAHHEOTBO-
Ad PACCMaTPHBAIOTCA KAdK OAMHOYHLIE,

Kougurypanmsi BEprukKaAbHBIX U I'OPH30HTAALHBIX CeYeHHUU
CTAHAAPTHBIX 30H 3aUIUTBl ABOUHOI'O CTEP’KHEBOI'O0 MOAHMEOT-
BOAA (BBICOTOM h U paccroAHueM L MeXAy MOAHNEOTBOAAMU]
lpeacTaBaena Ha puc. 3.3. [locTrpoenue BHelIHUX oOAacTeH 30H
ABOHMHOTO MOAHHMEOTBOAA (IIOAYKOHYCOB ¢ rabapuramu h,, I,
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PucyHok 3.3 — 30Ha 3aliMThl ABOHHOIO
CTEPIXXHEBOT0O MOAHHEOTBOAA

HEBBIX MOAHUEOTBOAOB. Pa3Meprl BHYTPEHHHX O0AACTEH Olipepe-
ASIIOTCH napamerpaMy h, ¥ h_, 11epBbIA U3 KOTOPHIX 38AACT MaK-
CHMAaABHYIO BBICOTY 30HBI HENIOCPEACTBEHHO ¥ MOAHMEOTBOAOB,
da BTOPOH — MHHHUMAABHYIO BBICOTY 30HEI IO CepepArHe ME>XKAY
MOAHHeOTBOAGMHU. lIpu pacCTogHuU Me>XXAY MOAHUCOTBOAAMH
L < L rpaHuna 30HBL He uMeer nposeca (h. = h,). AT paccrost-

HUU L =< L 2L  BbicOTa h, onpepessiercst O BhIPAXKEHUIO

INax

hc _ max h() . (33)

Bxopsiliue B HEro npepeAbHbie pacCTOSTHUST L - U L. BHIYMC-
ASIFOTCSE TI0 ASMOUPHYECKUM (POpMyaaM TabA. 3.0, IPHIOAHBIM AAS
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MOAHHEOTBOAOB BhICOTON A0 150 M. IIpu GoABLIEH BBICOTE MOA-

HHUEOTBOAOB CACAYVET MOAL30OBATHCS CHELHAABHBLIM IPOTPAMMHEDLIM
oOecIiedeHUEeM.

PazMepbl TOPU30OHTAABHBIX Ce€YeHUU 30HbI BBIYMCASIIOTCS HO
CAeAYIOIW UM POpPMYyAaM, 00LIMM AAS BCEX YPOBHEHN HAAEKHOCTH

33 LI THL:

MdKCHMdAbHAA TTOAYUIMPpHMHA 30HbLI I'X B T'OPHA3CHTAABHOM Ce-

yeHUH Ha BbBICOTEe hx.

AAHHA TOPU3OHTAABHOIO CedyeHus I Ha BeicoTe h 2 h

I, = ro(h'a *hx) '_
hﬂ

1 L{h, — h,)

* 2(h, - h.)

upuuemM npu h < h_ 1, =L/?2
HIMPUHA FTOPU30OHTAALHOTO CEYEeHUs! B IeHTPe MeXAY MOAHU-
e0TBOAEAMHM Zr. Ha BBICOTE N1 < A

(3.4)

(3.5)

(3.0)

Tabnuya 3.6 — Pacuer napamMeTpoB 30HbI 3alliMTh! ABOHHOTO
CTEPKHEBOro MONHKEOTBOAA

HanexHocTs | BouicoTa MOAHUE-
atutel P, 0TBOAA /1, M Liax M L M
0,9 ot 0 no 30 5754 2.5h
o1 30 o 100 [575 - 3,57 -107'(h ~ 30)}h 2,5
ot 100 g0 150 5 5/ 254
0,99 ot 0 po 30 4 754 2,254 )
ot 30 go 100 1475~ 357107 (h - 30)] I (225~ 00107(h - 30} )4
or 100 no 150 45h 154
0,999 o1 0 no 30 4,25/ 2,251
ot 30 no 100 [4.25- 357107 (h - 30}}4 [225 - 0.0107(h - 30))h
ot 100 go 150 4.0/ 1,97
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3.3.2.4. 3086l 3UHTEI ABOHHOrO TPOCOBOIO MOAHHEOTBOAR

MOAHHEOTBOA CYATAETCA ABOWHBIM, KOTAQ PACCTOSIHUE MEXK-
Ay TpocamMu L He npesblllaer NPEACABHOW BeAWYWHB! L .
B nporuBHOM CAy4Yae oDa MOAHUEOTBOAA PAcCMATPUBAIOTCH KAk
OAMHOYHBIE,

Koudurypanuss BepTHKAABHBIX U TOPU3OHTAABHBLIX CEYEHHH
CTAHAAPTHBRIX 30H 3allMThEl ABOUHOIO TPOCOBOI'O MOAHUEOTBOAA
(BLICOTOM h U pacCTOsSTHHEM MeXAYy TpocamMH L} MpeACTaBAeHa Ha
puc. 3.4. [{ocrpoeHde BHEHIHUX O0OAACTCH 30H (ABYX OAHOCKAT-
HbIX, [TOBEPXHOCTed C rabapuramy 1, r | MPOH3BOAHUTCS MO (hOP-
MyAaM TAOAHULL 3.5 AAST OAMHOYHBIX TPOCOBBIX MOAHUEOTBOAOB.

Pasmephbl BHYTPEeHHUX 00AACTEeH OIPEACASIOTCH [1apamerpa-
MA h, ¥ h_, IepBBIX W3 KOTOPHBIX 3aAdeT MAKCHMAABHYIO BBICO-
TY 30HBI HEHOCPEACTBEHHO Y TPOCOHB, & BTOPOH — MUHUMAAL-
HYFO BBICOTY 30HBEI I[TO CepepArHe MesXAY Tpocamu. llpu paccro-
STHUH MEJXKAY TpocamMu L < L, rpaHuilda 30HBL HE HMeEeT [IpoBeca
(h., = h ). Apst paccrosgaun L s L= L~ BBICOTA i, ONpeAeAsIerT-

C O
C 10 BBIPAXKEHUIO

mt

h,. = —mmoX - L h, . (3.7)

PucyHoK 3.4 — 3oHa 3aliMThl ABOMHOI0 TPOCOBOTO MOAHHMEOTBOAQ
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Bxoapsamme B Hero npepeApHble paccrosinusa L. m L BeIYuC-
ASLIOTCS 110 3MIIUpUYecKHUM GopMyaam 1aba. 3.7, IPUTOAHBIM AAS
TPOCOB C BbicOoTOM ntopaBeca A0 150 M. Ilpu Goabie BbicoTe
MOAHHUEOTBOAOB CAEAYET NOAL30BATBLCA CIIEIIHAABHBIM IPOTPaMM-
HBIM OoDecrieyeHueM.

AAVHA FOPU30HTAABHOIO CeYeHHsI 30HBI 3alUThHl Ha BBICOTE
h, onpepeAseTcs 110 POpPMyAaM:

Iy =L/2, upun h_=zh,

L{h, - h,)
2(h, - h.)

AAST paciuupenust 3ammigaeMoro o6'semMa Ha 30HY ABOMHOTO
TPOCOBOIO MOAHHUEOTBOAA MOXKET ObITh HAAOXKEeHA 30HAa 3aHJUTEI
OI1OP, HeCYHIWX TPOCHI, KOTOpas CTPOUTCS KaK 30HA ABOMHOIC
CTECPIKHCBOI'O MOAHMEOTBOAA, €CAU PacCcTOsHUE [ MEeXAY onopa-
MU MeHble L . BEIYUCAEHHOTO 1o (hopmyAaam taba. 3.6. B npo-
THBHOM CAYy4Yae ONOPBl AOAKHBI PACCMATPHBATHCA KAK OAHMHOY-
HbIe CTePXHEBble MOAHUEOTBOAEI.

Korapaa TPOCHI HellapaAA€ABHBL UAW PA3HOBBLICOKM, AHMDO HX
BBICOTA U3MEHSIeTCSI 110 AAMHE NPOAETa, AN OLIEHKH HaAe>KHOC-
TU HMX 3aUUTBl CAEAYEeT BOCIIOAB30BATHLCA CHELWAABHBIM HPO-
rpaMMHBIM obecriedeHueM. Tak Xe PeKOMEHAYeTCs HOCTYIaTh
npM OOABIIUNX IIPOBECaX TPOCOB B IpoaeTe, yTOoObLl M30exXartb
U3AMIUHKWX 3a11aCOB 10 HAAEXHOCTH 3aljHTHhI.

l

X

 npu 0 < h, < h,. (3.8}

Tabnmnua 3.7 — Pacyetr napameTpoB 30HbI 3alLHThI ABOHHOIO
TPOCOBOTO MOMHHEOTBOAA

o | oraags Lo M Lo 1
0.9 ot 0 no 150 6,0/ 3.0/
0.,9G ot G po 30 5.0h 2.5/

ot 30 no 100 5,04 (25-21410(h-30}} h

071 100 po 150 150 - 5-107(h - 100)]h (20-5-10"7(h -100)] h
0,995 ot 0 go 30 4 754 2.25h

ot 30 go 100 [4,75-357-107(h - 30)}h [225-35710°(h-30)] k

o7 100 a0 150 ;114,5 - 5-107'(h - 100) ) [20-5-107(h~100)}
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3.3.2.5 30HbI 3aIHTBI 3@MKHYTOI0 TDOCOBOIO MOAHHEOTBOAA

PacueTHrle (POPMYAEB! 1. 3.3.2.5 MOIyT MCHOAL3OBATHLCS AAMSI
onpepaeAeHUsT BLICOThI [10ABECA 3aMKHYTOIO TPOCOBOTO MOAHUE-
OTBOA&E, IIPEeAHA3HAYEeHHOI'O
AAST 3AIIUTEL ¢ TPpedyeMOU Ha- — —
AEKHOCTBI) OOLEKTOB BEICO-
Ton h, < 30 M, pasMeueHHbIX
Ha TIPSIMOYTOABHOHW TIAOIIAA-
Ke MAOIULaAbIO S, BO BHYTPEH-
HeM oObeMe 30HBI IPU MU-
HUMAABHOM FOPU30OHTAABHOM
CMELLIeHHWHU MEeXAY MOAHUEOT-
BOAOM U OOBLEKTOM, PaBHOM
D (puc. 3.5). TToa BEICOTOU
IOABECA TPOCA noppasyMeBa-
eTCA MUHUMAABHOE PAaCcCTOsl-
HHE OT TPOCa AO NMOBEPXHOC-
TH 3€MAM C YUeTOM BO3MOX-
HBEIX IPOBECOB B AETHUU Ce-

" !

-
Wy
ek

’é?/ AL K7 Qe 0 T Ry, A ¥ AL

30H.
AASi pacueTd h UCnoAb3y- PucyHnok 3.5 — 30Ha 3auiMThI
eTCH BhIDAd>KeHHe! 3aMKHYTOTO TPOCOBOIO

MOAHHEOTBOAJ

h=A+B-h,, (3.9)

B KOTOPOM KOHCTAHThl A U B onpepeasiorcss B 3aBUCUMOCTH OT
YPOBHS HAAEXHOCTH 3aHIUTHI 110 CACAVIOWHUM (POPMYAADM:

a) HaAEXHOCTD 3alutnl P, = 0,99

A=-014+0252(D-5)+]0127 +64-10*(D-51}/S;  (3.10)

B =105-908-10"(D-5)+[-3,44-107% + 587-107°(D - 5)]@ b (3.11)
O) HapeXHBOCTh 3auUTe P, = 0,999

A = -0,08 + 0,324(D - 5) + [0,161 + 2,41-107*(D - 5)]/S, (3.12)

B =11-00115D -5)+[-424-10" +1,25-10°%(D - 5)|/S,  (3.13)
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PacyeTHbie cooTHOMIeHHS cOpaBepAuBBI, Koraa D > 5 M. Pa-
OoTa C MEeHLUIMMH [FOPHU3CHTAABHBIMH CMEIEeHUsIMH Tpoca He
LleAeCOODOpa3Ha M3-3a BBICOKOH BEpPOSITHOCTH OOpaTHBIX Ilepe-

KPBLITUM MOAHMH C TPpoOCa Ha 3aumuiiaeMblt oOLeKT. ['lo 3xoHO-
MHYECKHM COODpakKeHUusM 3aMKHYThle TPOCOBbLIE MOAHUEOTBO-
Abl HEe DEeKOMEHAVIOTCs, KOrAa TpedyeMass HAACKHOCTH 3allMWThHI
MeHbIe 0,99,

Ecan BeicoTa 00beKTa npessiiiaetr 30 M, BBICOTA 3@MKHYTOTO
TPOCOBOI'O MOAHHEOTBOAA OIIPEAEAsIeTC s C I1IOMOIBIO [IPOTrPAMM-
HOro obecrieyenus. Tak >Xe CAGAyeT HOCTYHATh AAST 3aMKHYTOIO
KOHTYpa CAOXHOU (DOPMHBI.

[locae BLIOOPA BBICOTHI MOAHUEOTBOAOB 10 UX 30HAM 3all-
Thl PCKOMECHAYECTCS IIPOBEePUTh PAKTUYECKYH) BEPOSITHOCTD IIPO-
pPLIBA KOMIIBIOTEPHBIMH CPEACTBAMH, @ B CAydyae OOABLUOTO 34aMna-
Ca 110 HAAEKHOCTUA IIPOBECTU KOPPEKTHPOBKY, 33aAaBasi MEHb-
IIYIO BBICOTY MOAHHEOTBOAOB.

3.3.3. Onpepesnenre 30H 3aUMUTbl NO peKomengauuasm M3IK

Hu>ke NpuBoAATCA MIpABUAA ONPEAEACHHS 30H 3alllUTHl AAS
OOBLEKTOB BBICOTOHU A0 00 M, M3AO0XKEHHBIX B CTaHAapTe MOK
(IEC 1024-1-1). [Ilpy npoOeKTUPOBAHUHU MOXXeT OBIThL BHLIOpAaH
AI000H Cnoco0 3aluThl, OAHAKO NPAKTHKAa NOKAa3blBaeT UeAeCO-
OOPA3HOCTH UCIOAL30BAHUS OTACABHLIX METOAOB B CACAYIOLIWX
CAVUASAX:

METOA 3AUIUTHOIO YIA& UCHOAB3YETCSsI AAS IIPOCTHIX 110 POPp-
Me COOPY’KEeHHUH UAU AASl MAAEHBbKHX 4acTed OOABLIMX COOpPY-
JKEeHUMU,;

MeTOA (PUKTUBIOU cdepbl, NOAXOASILIIUHA AASl COOPYIKEHUMU
CAOKHOU (DOPMBI;

[IpYMeleHMe 3allMTHOU CeTKH eAeco00pa3Ho B 00111eM CAY-
yae U 0COOEHHO AAS 3alIHUTHI HOBEPXHOCTEHU.

B raOa. 3.8 aad ypoBHeN 3alUThEL [ — IV NpUBOASTCSA 3HaUe-

HUSI YI'AOB HPH BepilIUHEe 30HbI 3allUThl, PAAMYChl (DUKTHUBHOU
c(pephbl, @ TaKXKe NPEeAEABHO AONYCTHUMBIM 1Al IMeMKH CeTKH.
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Tabnmua 3.8 — Mapamerpbl ana pacyera MonHMENpHe MHHKORB
no pekomMeHaauuam M3IK

Yron a®, npu sepiivHe MONHUEOTBOAA

YposeHs | PaauyC QpUKTUBHOM ANA 3A3HYIA PAINUIHOM BLICOTH /1, M War auenku
3atuThi chepu A, M T CETKU, M
20 30 1 45 60
25 e . S
35 23 . " 10
a— :
45 35 25 " 10
e — .
59 45 35 25 20

* B 3Tux cnyyvanx npuMeHUMbl TONLKO CeTKu unu duxTusibie chepul

—

CTrep)XHeBble MOAHUEINIPUEMHHUKY, MAUTEl U TPOCKHI pa3Mella-
IOTCS TaK, 4TOOLI BCE YaCTU COOPY>XEHUS, HAXOAUAUCHL B 30HC
3alIUTLI, OOpPa30BAHHOU IIOA YTAOM O K BEPTHKAAH., 3alllUTHBIN
yroa BeIOUpaeTcss 1o Ttaba. 3.8, npudyeM h siBAslemcs BblCOMOlU
MOAHUEOMBOGA HAG NOBEPXHOCMbIO, Komopas bygem 3auuilenda.

MeToa 3aUIMTHOrO yraa He UCIOAB3YeTCs, eCAHu h DOARlle,
yeMm papuyc PUKTHBHOU cepsl, OornpeAeAeHHBIA B TabA. 3.8 arda
COOTBETCTBYIOIIEr0 YPOBHA 3aLNTLL,

MeToa PUKTHBHOU CQepPhbl UCITOAL3YETCH, YTOOLI ONIPEACAUTD
30HY 3alIATHI AAST YaCTU UAH 0DAACTEH COOPYKEHHs, KOraAd CO-
FAACHO TabA. 3.4 UCKAIOUEHO OIIpepAeACHHEe 30HbI 3alUIMTBhI 110
33ITUTHOMY YIrAYy. OOBEKT CUUTAEeTCs 3alUIeHHBIM, eCAU (DUK-
TUBHas cdepa, KacasiCh TIOBEPXHOCTH MOAHHUEOTBOAA MU [IAOCKO-
CTH, Ha KOTOPOM TOT YyCTAHOBAEH, HE HMeeT 00IIUX TOYeK C 3a-
[IIMLIaEMBIM OO BLEKTOM.

CeTKa 3alulaeT NOBEPXHOCTL, €CAU BBIIIOAHEHEI CACAVIO-
jie YCAOBUSL.

IIPOBOAHHUKY CETKH IPOXOAAT 10 KpPalQ KPhILIKW, KPhIIIA Bhi-
XOANT 34 rabapuUTHBIE pasMephl 3AaHUMA,

[IPDOBOAHUK CETKHU IMPOXOAUT 110 KOHBKY KPBIUIM, €CAM Ha-
KAOH KpbIillv npesoiinaeTt 1/10;

OOKOBEIE MTOBEPXHOCTU COOPYXXEHHUSA Ha YPOBHAX BBILIE, YeM
paanyc QUKTUBHOU cdepsl (CM. Taba. 3.8), 3amUIleHbl MOAHUE-
OTBOAAMH HUAHM CEeTKOU,

pasMepbl AYCHMKHU CeTKM He OOAble TPpUBEACHHBIX B
Taba. 3.8,
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CeTKa BBINNOAHEHA TAKUM CIOCOOOM, YTO TOK MOAHHH HUMEA
BCeraa, 1o KpaHer Mepe, ABa PA3ANYHBIX IIYTH K 3a3eMAHTEAIO;
HHKAKUHe MeTaAAHYeCKHe 4YaCTH Heé AOAXKHBI BHICTYHNATH 3a BHE-
[LIHUEe KOHTYPHI CETKH.

[TpoBOAHUKHN CeTKHU AOAXHLI OBITE [IPOAOXKEHDBI, HACKOALKQO
370 BO3MOJKHO, KPaTYaUIIMMHU NYTSIMH.

3.3.4. 33UiHTa INSKTPHUCCKMX MeTannuuecKnx KabenbHbix
NUMHHUHY Nepefadr MAarMCTpanbHOM M BHYTPH3IOHOBLIX CeTel
CBSA3M

3.3.4.1. 3amjHra BHOBE IPOCKTHD VEMBIX KAOCAbHBIX AHHHH

Ha BHOBH IIPOEGKTHUPYEMEBIX U PEKOHCTPYUPYEMEBIX KadeAb-
HLIX AMHHSX MarucTpPaAbHOM M BHYTPHU3OHOBHIX CeTeéH' CBA3U
3aUINTHBIE MEePOIIPUATHUA CACAYET NPEAYCMATPUBATE B 00SA3aTEAD-
HOM [IOPSIAKE HA TeX y4acCTKaX, I'Ae BeposiTHas MAOTHOCTh ITO-
BPEKACHUHN (BEepOATHOE YUCAO OMNACHBIX YAAPOB MOAHHMH) IIpe-
BLILIIAET AOIMYCTHMYIO, YVKA3aHHYIO B TabA. 3.9.

Tabnuiya 3.9 — [JlonyCcTMMOe YMCNO ONACHLIX YAAPOB MONHHM
Ha 100 KM Tpacch! B rog Ans 3neKipuueckmux kabenen caa3n

AonycTMoe pacyeTHoe Yucno OnacHbIX yaapos MoHuy
Ha 100 kM Tpaccut 8 rog 7,

Tun kabens B FOPHLIX PAMOHAX ¥ PAOHAX CO CKANbHBIM FPYHTOM

npu yaenoHoM conpotusnenny sutie 500 Om-m
W B pakOHAX BEYHOW MEp3fioTHl

B OCTanbHIX
DAaNoHax

—
CUMMETDUMYHLIE DAHOYETB €- 0,2 0,3
DOMHBIE K OQHOKOAKCHUATbHbLIE

CuMMeTpUYHbIe YeThipex— u 0,1 0,2
CEMMYETBEDOYHbIE

MHOronapHsie Koakcuasn bibie 0,1 0,2
Kabenu 30HOBOM C8A3M 03 | 0.5

ok —

" MarucrtpaAbHbie CeTH — CCTHU AASl TIepeaadu uHopMaliuy Ha OOAb-
Wi1e pacCCTOAHUSA;

BHYTPH30HOBLIE CCTH — CETH AAM HepeAauyd HHPOpMaluH MEeXAY 0D-
AACTHBLIMH M palHOHHBIMHU HEeHTPaMH.
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3.3.4.2. 3aI[HTa HOBBIX AMHHH, IIPOKAAABIBAE€MBIX BOAHIH
yiKe CymjecTByOHHX

Ecanm npoekrupyemas KabOeabHasd AMHHAS NPOKAAABIBAETCSH
BOAM3H CYLJeCTBYIOIEH KabGeAbHOM MaruCTpaAM M HU3BECTiIO
(paKTHYECKOE YHCAO MMOBPEXAEHHU MOCAEeAHEeH 3a BpeMs JKCII-
AyaTallMH CPOKOM He MeHee 10 AeT, TO NpHU NPOEKTUPOBAHUU
3aLUTH KabeAst OT YAQPOB MOAHHUU HOPMAa Ha ACITYCTHUMYIO TIAOT-
HOCTE TIOBPEXXACHUM AOAXHA YVYUTHIBATH OTAHMYHE (DAKTHYEecC-
KOW M PACYETHON HOBPEXAA€MOCTH CYHIECTBYIOieN KabeAb-
HOU AUHUMN.

B sTOM CAy4ae AONyCTUMAsS IMAOTHOCTE n, IMOBPEXAEHNH NIPO-
eKTUPyeMOH KabeAbHOM AMHUU HAXOAUTCS YMHOXXEHHEeM AOITYC-

THMOH IAOTYHOCTHA M3 TaOA. 3.9 Ha OTHOIIEeHHMEe PACYETHOU n, u
hakTHUYeCKOU n » TOBPEXXAAEMOCTeH CyIeCcTBYOlero Kabeas: oT
yAapoB MOAHMH HA 100 KM Tpacce! B roa:

n, =n; (n, / n,)

3.3.4.3. 3amura cymecrByrouHx KabeabHbIX AHHHH

Ha cyumiecTByHOLINX KaDEAbHBIX AMHUAX 3alUlUTHble MepoIll-
PUSATHUA OCYIIECTBAAIOTCH Ha TeX yvyacTKax, I'Ae IPOHU30OUIAM I10-
BpesKAEHUS OT yAAPOB MOAHHWHM, HpUUeM AAMHA 3auinulaeMoro
y4aCTKa OIIPEeACASIeTC YCAOBUSMU MECTHOCTH (ITPOTAXEHHOCThIO
BO3BbBIIIEHHOCTN MAM Y4ACTKa C MOBBIIIEHHBIM VACABHBIM COIPO-
TUBA€HHMEM I'PYHTa U T.[1.), HO npuHuMaeTrcsa He MeHee 100 M B
Ka>XAVIO CTOPOHY OT MeCTa IOBPEeXAeHUsA. B 3THX CAyuasax rnpe-
AYCMATPHUBALCTCA INPOKAAAKA TPO303AUUTHBEIX TPOCOB B 3eMAe.
Ecan noBpexxapaercss KabeabHas AMHUA, yXKe UMEIOLIasa 3allUTy,
TO MOCAe YCTPAaHEeHUS MHNOBPEeXAESHUWs IIPOU3BOAUTCH NpOoBepKa
COCTOSIHHSI CPEACTB Ipo303ailliidTbl U TOABKO IIOCAE 3TOro npu-
HUMaeTcs: pemiedne 00 o00pyAOBaHUU AOIICAHUTEABRHOU 33aUIU-
Tbl B BUAE TIPOKAGAKU TPOCOB HMAM 3a@MeHBl CYLIeCTBYIOIEro
Kabeass Ha Donee CTOUKUHM K pa3psianaM MOAHMH. PaboOThl 110 3a-
HIHTE AOAKHBI OCYHIECTBASATLCS Cpa3y IHOCAE YCTpaHeHUs po-
30BOI0O 110BPEXAEHUSI.
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3.3.5. 3aumra onTHYeCKHX KabenbHLIX NMHKMKM Nepegayn
MarMcTpanbHOH M BHYTPH3OHOBLIX CETEH CBA3M

J3.3.9.1. Aorycrumoe YHCAO ONTACHBIX YAGPOB MOAHHH B

OIITHYCCKHEC AHHHH MATIHCTPAABHOH H BHYTPH30HOBBIX CE€TE€H
CBSI3H

Ha npoekTupyeMbix ONTUYECKUX KaDeAbHBIX AUHHUSAX Iepe-
AQYU MATHUCTPAALIIONW M BHYTPU3OHOBBIX CETeH CBA3HU 3allUTHEIE
MEPOMNPUATHAS OT NOBPEXACHUN yAdPAMHU MOAHUU IIPEAYCMAT-
PUBAIOTCA B ODI3ATCALHOM ITOPAAKE HA TeX YUAaCTKax, rAe Bepo-
SITHO@ YUCAO OTACHLIX YAAPOB MOAHHWH (BepPOATHAS [NACTHOCTD

OBPEXAECHMA) B KabeAr NpeBBILIaeT AONYCTUMOE YUCAO, YKa-
3aHoe B Ttaba. 3.10.

Tabnuua 3.10 — [lonycrmmoe YHcno onacHbIX YAAPOB MONHMM
Ha 100 km Tpacchl B rog ANA onrMuyecKHMX Kabenen crA3M

B rOpHbiX PAKOHAX ¥ PARDHAX CO CKANbHLIM TPYHTOM
Ha3nauerune B oCcTanbHuix
| npu yaenbHoMm conpotuenenn cebitte 500 Om-Mm ,
xabens g . pauoHax
# B panOHax MHOrGNETHEN MEp3soThl

Kabcnu Maructpans- 0,1 02
HOW CETH CBA3M

Kabenu BHYTPU3O0H O- 0,3 0,5
|BOM CETN CBA3N -

3.3.5.2. PEKOMEHAYEMBIEe KATEeropHH MOAHHECTOHKOCTH
ONTHYECCKHX KaOCABHBIX AHHHH

[Ipu npoeKTHpPOBAHHUY ONTHYECKUX KaDeAbHBIX AMHUH Mepe-
AQUN TNIPEAyCMATPUBAETCSA HCIIOAL3OBAHHWE KabeAeH, uMelU X
KaTeropuio N0 MOAHUECTOUKOCTHU He HUXKe IIPUBEASHHELIX B TA0A.
3.11, B 3aBUCUMOCTHU OT Ha3HA4YEeHUsA Kaberer M YCAOBUU TIPO-
KAAAKU. B 2TOM CcAy4yae NpH OPOKAaAKe KabeneW HA OTKPBITOU
MECTHOCTH 3AlUTHBIE MEPHBI MOT'YT NOTPE0OBATLCS KPpAHHE DEA-
KO, TOABKO B paMOHAaX C BBICOKUM YAEABHBIM CONPOTUBACHHUEM
PYHTa U MOBBIIIEHHOH IPO30BOU AeATEABHOCTHIO.
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Ta6nuya 3.11 — PekomeHfiyeMble KATErOpPHH MO MONHKHECTON-
KOCTH ONTHHECKUX KabenbHbiX NMHHMM

DaiiOHb Iing MarucTpansHown | Iina BHYTPH3OHOBHX
CetH CBsau | ceven CBA3M
C yaenbHbIM CORPOTUBNEHUEM TPYHTA A0 [-1il -1V
1000 Om-m
C yaenbhbM CONPOTUBNEHMEM FPYHTA CBbLILLE |, I | 11}
1000 Om-M
C MHOroneTHeMep3ibiM FPYHTOM ] i L

3.3.5.3. 3amHTa CYI[eCTBYROHIHX CIITHYECKHX Ka0eAbHbBIX
AHHHH

Ha cylgecTByrouux olITHUYeCKHX KaOeAbHBIX AMHUSX Iiepe-
AQUM 3AUATHBIE MEPONPHUSITUS OCYUIECTBAAIOTCA HA TeX yyacTt-
KaX, A€ IIPOU30LIAN [HOBPEXAECHUS OT YAAPOB MOAHUY, INpUYEM
AAVIHA 3aljMIIaeMoro y4acTKa OIPEeAeAsieTCs YCAOBUSIMHM MeCT-
HOCTH (IIPOTSA>KeHHOCThIO BO3BBIIIEHHOCTH HUAM ydacTKa C II0-
BLILIEHHBIM YAEABHBIM CONPOTHUBAECHHUEM TPYHTA U T.I1.), HO AOA-
)KHa ObITE He mMeHee 100 M B KaXAYK CTOPOHY OT MeCTa Io-
BpeXACHUsI. B 9TUX CAydYasx HeoDXOAMMO IMPepAyCMarpHBaTh
[IPOKAJAKY 3all[UTHBEIX [IPOBOAOB.

PaboTul 1o 000pyAOBAHUIO 3aUIUTHLIX MeP AOAJKHBI OCYylLLe-
CTBASITBCS Cpasy I1OCAe YCTPaHeHUs I'PO30BOT0 HHOBPEXKAEHUS.

3.3.6. 3awyMra OT yRaApPOB MONHHH INEKTPHUYECKHMX M ONTH-
YeCKMX Kabenen CBA3H, NPONOKEHHbIX B HACGNEHHOM MNYHKTe

Ilpu npornrapke Kabeaer B HACEAGHHOM MNYHKTE, KDOME CAY-
yasi nepecedenust U cOamKenusi ¢ BA Hanpaxennem 110 kKB u
Bblile, 3alUTy OT YAAPOB MOAHMH He NPepAyCMaTpHuBacTCs.

3.3.7. 3awmrta Kabenen, NPONOIKEHHbIX BAONb ONYLUKH
neca, BONM3M OoTleNbHO CTOSALUMX AepPeBbeB, ONOP, MAauT

3auiuTa Kabeaer CBA3M, IPOAOKEHHBIX BAOABL ONTYIIKH Aeca,
a TakXe BOAu3HN OOBLEeKTOB BHICOTOU Doaee 6 M [(OTAGABHO CTO-
SILTUX A€PEeBLEB, OIIOP AMHHM CBSI3H, AMHHH JAEKTpOllepeAdydH,
MAYThBl MOAHUEOTBOAOB MU T.II.) NpPeAyCMaTpUBAETCsI, €CAU pac-
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CTOAHHE MeXAY KabeaeM ¥ OOBEKTOM {MAHM ero noA3eMHOM 4Yac-
THIO) MEHee PACCTOSIHNH, IPUBEAEHHDLIX B TabA. 3.12 Arst pa3auny-
HbIX 3HAYEHUHU YAEABHOIO COIIPOTUBAEHUSA 3EMAH.

Tabnuya 3.12 — [lonycTMmble PAcCTORHHA Mewaly kabenem
M 3a3eMNAI0UIMM KOHTYPOM (ONOPOH)

YaenbHOe HauMmeHbllee l

conpoiuanedure rpyHra, OM-m NONYCTUMOE PACCTORHUE, M

N — A _—nl—-ll—-—-ll-l-l-lll-—'

fo 100 5 |
Bonee 100 4o 1000 10
bonee 1500T - - ) 15

i —

4. SALMTA OT BTOPHUUYHLIX BO3EHUCTBMM
MOJTHMH

4.1. ObUWME MOJNTOXKEHNHA

B pasapese 4 n3A0XeHbl OCHOBHEBIE NTPHUHUMIIBL 3aIATHI OT BTO-
PHUYHLIX BO3AENCTBUHW MOAHHH SAGKTPHUUECKUX M 3AEKTPOHHBIX
cucreMm C ydyertom pekomenpauuud M3IK {cranpaptel M3K 61312).
OTH CHCTEMBI HCHOAL3YIOTCSH BO MHOTHX OTPACASIX ITPOU3BOACTBA,
IIPUMEHSIONX AOCTATOYHO CAQXKHOE U Aoporocrosuiee obopy-
AoBaHHe. OHM OOA€e YYBCTBUTEABHBEI K BO3AEHUCTBUIO MOAHWH,
yeM YCTPOWCTRBA TIPEABIAVIIUX NOKOAEHUH, NO3ITOMY HEOOXOANMO

NPYMEHATL ClIellHaAbHBIE MEPHI 110 3aIlIUTe UX OT ONACHLIX BO3-
ACUCTBUH MOAHUN,

4.2. 30Hbl 3ALLMTLI OT BO3AEMCTBMA MOJNTHUMH

[IpocTpancrBo, B KOTOPOM PACHOAOKEHBI 3AEKTPUYECKHe U
3ACKTPOHHBIE CUCTEMBI, AOAXKHO OBITH pa3peAeHO Ha 30HbI pas-
AMYHOM CTEIeHH 3aIMUTLL. 30HBI XapaKTePHU3YIOTCSI CYUIeCTBEH-
HbIM HU3MEHEHUEeM 3AeKTPOMArHUTHLIX NMapaMeTpPoOB Ha rpaHulax.
B obmem cayyae, yeM Bbillle HOMED 30HBI, TEM MeHblIEe 3Haye-
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HUSA [HapaMeTpOB IAEKTPOMArHUTHBIX TOAEH, TOKOB HalpsirKe-
HMM B IIPOCTPAHCTBE 30HKI.

3oHa 0 — 30HQ, rae Ka*kAblM OOBLEKT NOABEpPXEeH MNMpsAMOMY
yAGPY MOAHHH, U HO3TOMY uYepe3 Hero Mo’XeT IIPOTeKAaTh IIOA-
HBIA TOK MOAHUH, B 3TOH OOAQCTHU 3AGKTPOMATHHUTHOE [1IOAE HMeeT
MAKCHMaAbHOE 3HAUYeHHe.

3ona Op — 30HA, rae OOBLEKThI HE ITOABEPJKEHBI MpPsSIMOMY
YAAPY MOAHHH, HO 3AEKTPOMArHMTHOE MOAe He OCAAOAEeHO U TakK-
KEe UMeeT MaKCHMaAbHOe 3HaueHwue.

3oHa 1 — 30HQ], rae OOBLEKTHI He NMOABEPIXEeHbI HPSIMOMY yAa-
PY MOAHMH, 1 TOK BO BCeX IPOBOAAIUUX IAEMEHTaX BHYTPH 30HbI
MeHbIle, YeM B 30He U;; B 3TOM 30HE 3AEKTPOMAIHWUTHOE I0AE
MOJKeT ObITh OCAAOAEHO 3KPAHUPOBAaHMEM,

[Tpoume 30HBI — 3TH 30HBI YCTAHABAUBAIOTCS, €CAM Tpeby-
eTCA AaAbHedIlee YMeHblIIeHHe TOKa U/UAHU OCAADACHUE 3AeKT-
POMArHUTHOI'O ITOAS; TpebOBaHWA K napaMeTrpaM 30H OIIPEeAEAs-
IOTCSI B COOTBETCTBUM C TpeOOBaHUAMU K 3alJUTEe Da3AUUHBIX
30H O00OBLeKrTa.

O061une NPUHIIKMIBL Pa3AEA€HUS 3alMaeMOro IPOCTPAHCTBA

Ha 30HLI MOAHME3alIMTLl HOKa3aHeLl Ha puc. 4.1.
IKPAH 1

30MA 0 P
(Bneumoe okpymenue] OHA 1 TS

/.-- [y TRENIRE ANECTPOMNRI NATHENR obcmmp;\_]\\\

/ INPAH 2 \
- "-'-58-““-* -
OFPARWEWS | o \ \

obCTam
ff N OUTI TPALAR “ml}“" BryTRN \\
/ 30HA 2°
WIO/MPOBAKHEIA ——
9 AOHA Orc—nJOHA 1/ ._EEEMHEH@_’EA \
-' . -..ﬁ._.__._,.__.Eg____ i/ N\ |

1.2 —k‘% EE /f |

JAJEMTEHHE
. —— I

o AOHA 1 /
IOHA O BAJEMNEHVE

JAJEMINEHNE :

JeMNA

Pucynok 4.1 — 30HBI 3ajMTHl OT BO3AEHCTBUS MOAHHH
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Ha rpauuiiaXx 30H AOAXKHDBI OCYIECTBAATHECA MEpPHI [0 3Kpa-
HUPOBAHUID U COEpAHIIe IO BCeX [TepeceKaloniux rpaduly me-
TAAANYECKHUX 3AeMEeHTOB U1 KOMMYHUKALIN,

ABe IIPOCTPAHCTBEHHO PA3ACAE€HHEBIE 30HLI 1 C ITOMOIBIO 9K-

PAHIUPOBAHHOIO COCAULICHU MOLYT 00pasoBarts 00UIYIO 301y
(puc. 4.2).

IOHA O IOHA O

3OHA 1 A0OHA 1

JOHA 0 W0HA 1 {
BABEMNEHUE

PucyHoOK 4.2 — O0beAnNHeHNEe ABYX 30H

4.3. SKPAHHUPOBAHME

JKpPAaHUpPOBAHUE ABASIETCS OCHOBHBLIM CIocoOOM yMeHbIe-
HUSl 3AGKTPOMArHMTHLIX MOMeX.

MeTaarmueckass KOHCTPYKUUS CTPOUTEALHOIO COOPYIKeHUs
UCUHOAL3YETCH UAU MOXET OBITh HCIIOAB30BAHA B KavyecTBe 3Kpa-
ra. [lopoOHasgs 3KpaHHasg CTPYKTypa olOpasyercs, Hanpumep,
CraAbHOH apMaTypOH KDbilllk, CTEeH, IOAOB 3AAaHUA, a TaKXe Me-
TAAANYECKHMUH ACTAAAMU KPbLINIYU, HAacap0B, CTAABHBIMU KAPKa-
CaMH, pelleTkaMiu. 3Jra 3KpaHupyooniasgs CTpykKrypa obpasyer
DACKTPOMATrHUTHBIA 3KpaH C OTBEPCTHUSIMM (3a CYET OKOH, ABe-
peH, BeHTHASULUWOHHBIX OTBEPCTUY, Ulara CeTKM B apMaTtype,
1HICACH B METAAAMYECKOM (pacape, OTBEPCTUU AAS AHHHUH 3AEKT-
pocHAD>XeHust U T.I.). AAA YMEHBUIEHHS BAHMAHHUS JAEKTPOMAr-
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HUTHBIX MIOAEH BCe METaALUUYEeCKHEe 3AeMeHTBhl OObLeKTd 3AEKT-
PHUUECKU OOBEAMHAIOTCH U COEAUHAIOTCA C CHCTEMOH MOAHME3a-
MTEL (puc. 4.3).

_ Cnapxs va
HUAX
e -7 nepecedenw

MaccHaHan HeNnpapuBHAR
ABBDHEA DEMI

PucyHok 4.3 — I1poCTpaHCTBEHHbBIN 3KpaH
N3 CTAABHOM apMaTyPHhI

Ecau kabean HpOXOASAT MEXAY COCeAHUMU ODBeKTramMu, 3a-
3EMANUTEAU IIOCAGAHUX COEAMHSAIOTCS AAS YBEAMUYEHHS YHCAAQ [1a-
PAAAEABHBIX NPOBOAHHKOB M yMeHbUIeHMsI, OAaropapst aromy,
TOKOB B Kabeasax. TakoMy TpeOOBAHUIO XOPOIIO YAOBAETBOPAET
cucreMa 3a3eMAEHUSA B BHMAE CeTKH. AAST YMEeHbUIEeHNUs1 HHAYIIH-
POBAHHBIX MOMEX MOJXHO HCIIOAL30BATE:

BHEIIHEE 3KPAaHHMpOBAHME,;

palilMOHaAbHAs NPOKAaGAKA KabeAbHBIX AMHUH,

OKpaHUupoOBalive AMHUM [IMTaHUSA U CBSA3M.

Bce 3ty MeponpusiTUsi MOryT ObITh BBIIIOAHEHBlI OAHOBpE-
MEHHO.

EcAan BHYTpHM 3amiyuiaeMoro NpocTpaHCcTBa MMeEIOTCsI 3Kpa-
HUpOBaHHbIe KaOeAH, UX 3KPaHbl COEAVHAIOTCSH C CUCTEMOU MOA-
HUEe3dlUIUThl Ha 000MX KOHUAX U Ha I'paHUlax 30H.
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Kafeau, uayiue oT 0AHOTO OOBEKTa K APYrOMY, 11O BCEH AAM-
He YKAdAbIBAIOTCS B METaAAHYecKHe TpyOol, ceTHaThie Kopoba nau
>Keae3obeToHHble Kopoba ¢ ceTyarod apMmarypon. Mertasauvec-
KUe 3A2MEHTLI TPyO, KOpoOOB M 3KPAHEI Kabeaer COeANHATCS C
yKa3aHHbIMU OOUIMMH HIMHAMH 00BEKTOB. MOXHO He HCIIOABR30-
BaTh METAAUMUYECKHEe KOPOOBI UAH AOTKH, €CAM JKPaHLI kabeaen
CIIOCOOHBI BLIACP)KATD [IPEANIOAAraCMBIH TOK MOAHHH.

4.4. COEAMHEHMS

CoepuHHeHHSI METAAAHYECKHX 3AEMEHTOB HeOOXOAUMBI AAMA
YMEHBIIEHUSI PAa3HOCTH MOTEHIIMAAOB MEJXKAY HUMH BHYTPH 3a-
niMigaemMoro o0vekra. CoepAMHEHUA, HAXOAAIUXCA BHYTPHU 3allU-
11]aeMOro NpoCTPAHCTRBa B MepeCceKarIluX I'PAHUIBI 30H MOAHHE-
3aLIWi'bl METAAMHUUYECKHUX 3AE€MEeHTOB U CUCTeM, BREIITOAHSAKTCA Ha
rpaHuiax 30H. OCYyUeCTBASTEL COEAUHEHUS CAeAyeT ¢ NOMOIBIO
CIIeHAABHBIX TPOBOAHUKOB, HAH 3a’KHMMOB H, KOTAA 3TO HE0OXo-
AYMO, C MOMOIBIO YCTPOMUCTB 3aUIHUTHI OT [TepeHalpsasKeHnH.

4.4.1. CoeanHennna Ha rpaHmLax 30H

Bce Bxopsauine cuapy>Xu B OOBLEKT NPOBOAHUKH COEAUHSAIOT-
Csd C CUCTeMUHN MOAHHEC3aU[UTHI.

ECcAn BHCITHHE NTPOBOAHHKYH, CUAOBBbIe KabeAu MAUM KabeaHn
CBA3U BXOAAT B OOLEKT B PA3AUYHBIX TOUKAX U IIO3TOMY UMeeT-
Cs1 HECKOALKO OOIIUX MIWH, TOCACAHHE NPUCOEAUHAIOTCS IO KPAaT-
YaHilleMy [IYTH K 3dMKHYTOMY KOHTYPY 3a3eMAeHHs1 MAK apMa-
TYpEe KOHCTPYKIIUHA U MEeTAAAUYECKOW BHelUHer OOAHMIOBKE (IIpy
ee HaAUMYHH). ECAN 3aMKHYTOro KOHTYpa 3a3eMAeHUs HeT, YKa-
3aHIbie o0IMe HIMHBI ITPUCOEAUHSIOTCSI K OTAEALHBIM 3a3E&MASI-
IOINUM 3ACKTPOAAM U COCAUHSIOTCSI BHENIHUM KOABIEBBIM IPO-
BOAHHKOM, UAH PA30PBAHHBIM KOABLOM. ECAM BHeUIHEHE ITPOBOA-
HUKH BXOAAT B OO'LEKT Hap 3eMAeH, oDl e IHUHBI IPUCOeAUHA-
IOTCH K TOPU30HTAABHOMY KOABIIEBOMY IIPOBOAHUKY BHYTPH HMAU
CHAPY>XH CTEH, J3TOT NPOBOAHUK, B CBOIO OYepeAb, COeAUHSETCA
C HM>KHUMU IPOBOAHHUKAMU U apMaTypOu.

[TpoBoaHuKH 11 Kabean, BXOAsilIIMEe B OOLEKT HAa YPOBHE 3€M-
AHl, PEKOMEHAYCTCH COCAUMHATH C CHCTEMOW MOAHUE3alllUuThl Ha
3TOM >Xe ypoBHe. O01as IMHA B TOYKEe BXOAA Kabeaelt B 3paHue
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pAacrIoAaraeTcst KaKk MO>XHO OAHMIKE K 3a3€MAHTEAIO M apMaType
KOHCTPYKIIMH, C KOTOPBIMH OHa COeAHHEeHA.

KOABLLIEBON TIPOBOAHHUK COCAUHSIETCS C aPMAaTypPOM UAU APYTH-
MU 3KPAHUDPYIOIIUMH 3A€MEeHTaMH, TAKUMH KaK MeTaAAndyecKas
OOAHIIOBKA, yepes Kakabie O M. MUHUMaAbHOE HollepevyHoe ceye-
HUE MEAHBIX MAU CTAABHBIX OLIMHKOBAHHBLIX 3AEKTPOAOB — 50 mm?2.

OO0uue muHbl AAS OOBEKTOB, UMEIOUIMX MHGPOPMALIMOHHBIE
CHUCTEMBI, TA€ BAUSHHE TOKOB MOAHHUH NPEANOAAraeTCs CBECTH K
MHUHHUMYMY, CAEGAYET U3TOTaBAMBATL U3 METAAAUYECKHX IMAACTHH
¢ OOABUIMM YKWCAOM NPUCOCAMHEHHM K apMarype MAHM APYVIMM
IKPAHUDPVIOILUM 3AE€MEHTaM.

AN KOHTAKTHBIX COEAVMHEHHH U YCTPOMCTB 3aIllUThl OT IIe-
peHanpsi>KeHnu, PacloAOXeHHbBIX Ha rpaHunax 30H 0 u 1, npu-
HUMAIOTCH apaMerpbl TOKOB, yka3daHHbIe B Taba. 2.3. Ilpu na-
AMYHU HECKOALKUX NPOBOAHMKOB, HeOOXOAUMO YyYHUTHIBATH Pac-
[IpEAGACHHE TOKOB IO INPOBOAHHUKAM.

AAs1 TIPOBOAHUMKOB U KabeAel, BXOAAUX B OOBEKT Ha YPOB-
He 3eMAH, OLIEHUBAIOT HPOBOAUMYIO MMHU 4aCTh TOKa MOAHMH.

CeyeHHsT COEAMHUTEABHBIX ITPOBOAHHMKOB ONPEACASAIOTCSI CO-
raacHO Tada. 4.1 u 4.2. Tabauua 4.1 UCOOAB3YeETCSsI, ECAH Yepe3
IIPOBOASIILIMIA SAEMEHT npoTekaeT boaee 25% TOKa MOAHHH, d
tabauua 4.2 — ecau MeHee 259%.

Tabnuya 4.1 — CeyeHHAa NPOBOAHKMKOB, YepPEe3 KOTOpbLIe
npotexkaet HonbLiaa YacTb TOKA NMMHHMMH

—

YpoBeHs 3alNTH Martepuan CeueHue, MM?,
HE MEHEE
-N  Mems T
oM %
|-V Xeneso 50

L gy

Tabnuuya 4.2 — CeyeHMS NPOBOAHMKOB, Yepe3 KoTopbie
MPoOTEeKaeT He3HAYMTENbHAA YalTh TOKA NIMHMM

e T
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CeueHue, MM2, ]
HE MEHEee
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YCTPOMUCTBO 3aNiUTHI OT NepeHanpsi>XeHUW BbIOUPaeTCs BhI-
ACPXHUBAKOIUM 4YAaCTh TOKA MOAHHMM, OTPaHUUHUBAIOLIUM Nepe-

HAIIPAXKEHUSA U OOPBIBAIOIIUM CONPOBOXXAQIOUIME TOKH IOCAC
rAQBIIBIX UMIIYABCOBR,

MakcumarbHOe nepeHanpsokenue U~ Ha BXOA€ B OOBEKT
KOOPAMHUPYETCS C BLIACP)KHWBACMBIM HAIPAXXEHUEeM CUCTEMEL.
H1o0Obl 3HayeHe U~ CBOAUAOCH K MUHUMYMY, ANHHUHU [IPH-

max
COCAHMHSIIOTCST K 0oOuiert 1uHe NMPOBOAHHUKAMH MHUHMMAaABHOH

AANHEI.

Bce npoBoasilive 3A€MEHTHhI, TAKHEe KaK KabeAbHbIe AWHUH,
llepecekalouye rpaiuibl 30H MOAHUE3aUTEl, COCAMHAIOTCA Ha
3THUX rpaguilax. CoOeAnHEeHMC OCYIIECTBASETCA Ha 0Oulen uHe,
K FOTOPOU TakKyXe MNPUCOEAUHSIOTCA JKPAHUPYIOLIMe U Apyrue
METAAAUNYCCKHE DAEMEHTHI {(HanpuMep, Koprnyca obopyAOBaHUs ).

AAST KOHTAKTHLIX 3a’XKMMOB M YCTPOUCTB IIOAABAEHUs Iiepe-
HATIpSI>KEHHUH NapaMerphl TOKA OIIEHUBAIOTCH B KAXKAOM OTACAB-
HOM cay4dae. MakcuMaAbHOE MepeHanpskeHUue Ha Ka*XAOU rpa-
HULE KOOPAUHUPYETCA C BBIAGPIKUBAEMBIM HAIIPSJKEeHUeM CHUC-
TEeMLI, YCTPOHCTBa 3aIUTHI OT IepeHAalIpAXEeHUHU Ha TPaHUIIax

PAa3AUYHBIX 30H TAK)XE KOOPAHMHUDPVIOTCS 10 3HEPreTUYeCKHUM
XapaKTEePUCTUKAM.

4.4.2. CoegrHeHna BHYTPH 3aumiaemoro obbema

Bce BiryrpecHHAe UPOBOAAIILUC SIAEMENThl 3HAYU TCABHBIX Pas-
MEepORB, TAKHE KAaK HANPapBAsiiloniue AM(PTOB, KPaHbl, METaAAANYEC-
KHE TMOABl, PAMBl METAAAHYECKUX ABepeHl, TpyOnhl, KabeAbHBIE
AOTKHU NPHUCOCAUHSIOTCA K OAMDKaHuIen oOller IIUHE UAU ApPY-
FOMY O0ueMy COCAHHHATEABHOMY 3AEMeHTY HO Kpardyanuiemy
nytu. JKeaaTeAbHEI U AOTTOAHUTEABHBIE COCGAMHEHHS MPOBOASI-
INJUX DAEMEeHTOB.

[Tonmepeynnie ceyeHUsI COEAUMHUTEALHEIX IPOBOAHUKOB VKa-
3aHbl B TabA. 4.2. ITlpeapnoaaraercsi, 4TO B COEAMHHTEABHLIX
IIPOBOAHHMKAX TTPOXOAHT TOABKO HE3HAuYUTEeAbHAasi 4acTh TOKa
MOAHHWH.

Bce oTkpriThIie HPOBOASLIME YACTH MHMPOPMAIIMOHHBIX CHC-
TEM COCAMHSIIOTCA B EAHHYIO CceTh. B 0CODBIX CAyYasaX Takasl CeThb
MOXET He UMeTh COCAMHEHUS] C 3a3eMANTEALM.
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EcTh ABa criocoba npyucoOeAuHEHUs K 3a3eMANUTEAD MeTAaAAN-
yeCKHMX dYacred MH(POPMALMOHHBIX CUCTEM, TAKHX KaK KOpIIyCa,
0OOAOUYKHN MAH KAapKaCHI.

[lepBast OCHOBHAsA KOHPUrypauusi COeAUHEHNH, BBINOAHSE-
MbIX B BUAE PAAHAABHOU CHUCTEMBI MAW B BUAE CEeTKH.

[Tpy MCHIOAB30BAHUM DPAAUMAABHOM CUCTEMEI BCe €€ MeTaAAU-
yeCcKde 4aCTy M30AHUPYIOTCH OT 3a3eMANTEeAs HA BCEM IpOoTsKe-
HUM KpOMEe epAMHCTBEHHOHU TOUKM coeprHeHUst ¢ HUM. OOBIYHO
TaKasl CUCTeMa& MCIOAB3YyeTCH AASL OTHOCUTEABHO HEODOABLUIWX
0OBEKTOB, TA€ BCE JAEMeHTHBl U KabeAn BXOAAT B OOBEKT B OA-
HOU TOUKE.

PapyiaabHasi cucreMa 3a3eMAeHUs LIPUCOEAUHSIeTCSI K 0011en
CUCTEMEe 3da3eMACHUsI TOABKO B OAHOU TOuKe (puc. 4.4)., B sTtom
CAyYae BCe AMHUU U KabeAu MexXay yCTPOHUCTBAaMHU O0OpPYAOBA-
HYS AOAKHBL IIPOKAQABIBATHCS [1aPAAAEABHO OOPAa3VIOIIHUM 3BE3-
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Pucynok 4.4 — CxeMa coepAnHEeHNS IPOBOAOB JAEKTPOIINTAHUSA
N CBA3YU upy 3Be€3A000pa3HoON CucTreMe BRIpABHHBAHMSA NMOTEHIHAAOB
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AY NPOBOAHHUKAM 3a3eMACHHUS AASl YMEHbIUEeHMUSI NNEeTAU HHAYK-
TUBHOCTH. bAaaropapst 3a3eMAEHUIO B OAHOHN TOUYKE TOKM HU3KOH
JACTOTBI, INOABASIOIHUECS TPH yAape MOAHHM, He [IONaAaT B
HH@POPMANOHHYIO cucTteMy. Kpome TOro, HICTOYHUKM HU3KOYa-
CTOTHBIX [TIOMeX BHYTPpH UHGOPMAIUOHHOW CUCTEMBI He CO3Aa-
IOT TOKOB B CUCTeMe 3a3eMAeHUsI. BBOA B 3alIUTHYIO 30HY IIPO-
BOAOB IPOU3BOAUTCS HCKAIDYHUTEABHO B MeCTe [[eHTPaAbHOU TOY-
KW CUCTEMb! YpPaABHUBAHUS NOTEHIIUAAOB. YKa3aHHasa 0o01ast TouKa
SIBASIETCSI TAKOKE HAUAYUYIUUM MECTOM NPUCOEAMHEHUSA YCTPOUCTB
3alI[UTLI OT NePEeHANPSA)KeHHUHN.

I1p UCTIOAB30OBAHUN CETKH €€ MeTAaAAUYeCKHe YaCTHU He U30-
AHUPYIOTCA OT OOllern cUucTeMBl 3a3deMAaeHUs (puc. 4.5). CeTka
COEAUMHAETCA C oDlIen CcUCTeMOH BO MHIOTrdX Todkax., OOBIYHO
CeTKa MCIIOALIYETCS AAS MPOTAXKEHHBIX OTKPBITHIX CUCTEM, TAE
000OpyAOBaHHe CBA3a1I0 OOABIIIMM YHUCAOM PA3AHYHBLIX AUHUHK U
Kabenen M I'AC OHU BXOAAT B OOBLEKT B pPa3AHMYHbLIX TOYKAX.
B aToM cayuae BCst cncreMa 0OAGAdEeT HU3KHUM COIIPOTUBACHUEM

JKpaH 38LKUTHOW 30HLE

Pucyuok 4.5 — Ceruyaroe BHINOAHEHHE CHCTEMBI
BbIpaBHHBAHUA [I0TEHI{MAAOB
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Ha BCeX YacToTax. Kpome Toro, 60OABIIOE YUCAO KOPOTKO3AMK-
HYTBHIX KOHTYPOB CeTKU OCAabAsieT MarHuTHOE 11oAe BOAM3M HH-
¢opMaUNOHHON cucTeMbl. [IpubOpHE B 3aUTHON 30HE COEAM-
HAIOTCS APYT C APYI'OM IO KPAaT4YaHUIIUM PACCTOAHHUAM HECKOAD-
KUMHU IIPOBOAHUKAMHM, a TAK)Xe C MeTAANYECKUMHU YacTsSIMU 3a-
IMMUIeHHOW 30HBI M 3KPaHOM 30HBL. [IpH 3TOM MaKCHMAaABHO
UCIOAB3YIOTCSI UMEIOUIHeCss B YCTPOUCTBE MEeTAaAAUUYeCKile 4ac-
TH, TAKYE KaK apMaTypa B IIOAY, CT€HAX U Ha KPLIUIe, METAAAU-
yeCKHUe pellieTKH, MeTaaAudecKoe 000pyAOBaHME He3AEKTpHUYeC-
KOrO Ha3HauveHUs, Takoe, KakK TPpyObl, BEHTUAAIIMOHHBIE U Ka-
beabHBIE KOpPOOAa,

Of%e KOHpUI'YpallNK, PAAMAABHAA U CeTKA, MOTYT OBITL O0OBe-
AMHEHBI B KOMIIAGKCHYI) CHUCTEMYy, KdakK IICKa3aHO Ha puc. 4.6.
OOBIYHO, XOTS 3TO M HeoDA3aTeAbHO, COepAMHEeHHe AOKAALHOH

CeTH 3a3eMAeHusi ¢ 001ien CUCTEeMOH OCYIECTBASIETCSI Ha I'pa-
HUIIE 30HBI MOAHME3alUThHI.

JrpaN JALUNTHOR I0HI

JnexTpuveckan
HIONKYHS

34NAK IALINTHON I0HDS

JAPAM AU THOM J0HRS

~ L{entpaneHas 1ouka
BoiPABHMBANKHE NATEHLHANA

Pucysok 4.6 — KoMnaekCcHOe BHIITOAHEHHE CHCTEMBbI
ELIPABHUBaHHMS NOTEHIIMAAOB
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4.5. 3A3EMIIEHHE

(OCHOBHAS 3aAd4ya 3a3eMASAIOLIero yCcTpoucTsa MOAHUE3AIIH-
Thl — OTBECTH KAaK MO>XHO OOABUIYIO 4ACTh TOKa MOAHHU (50%
Ooaee) B 3emMa10. OCTaABHAS 4aCTh TOKA PAaCTEKaeTCs IO IOAXO-
AALIMM K 3AAHHIO KOMMYHHKaludaM (00oaoukaM Kabenaeu, Tpy-
OaM BoaocHabenusd 1 1.10.}). I'lpy 3TOM He BO3HMKAIOT OfacHLIe
HAUPsXKEeHUs Ha CaMOM 3a3eMAHTEAE, JTa 3apada BLITIOAHSIETCH
CCTYaTON CHCTEMOU I10A 3AAHUEM U BOKPYT Hel'o. 3a3eMASAION[HUe
HPOBOAHUKU 00Pa3yIOT CceTUATbIM KOHTYDP, OO'BCAUHSIOUWIHMIA ap-
Matypy 0eroda BHN3Y hyHAaMeHTa., DTO OOBIMHBIA METOA CO3Aa-
HHS 3AKTPOMArHiTHOIO 3KpaHa BHU3Y 3AaHUA. KOABIEBOH NPO-
BOAHUK BOKDPYT 3AaHUS U{uAHK) B DeToHe Ha nepudepuu GpyHAE-
MECHTa COEeAUMHSeTCs C CHCTeMOM 3a3eMACHHUS 3a3eMASIOUIUMU
IIPOBOAHHKAMH OOBIUHO yepe3 KaXAable O M. BHEUIHUU 3d3EeMAU-
TCAL IPOBOAHUK MOXKeT ObITh COEAUHEH C YKA3aHHBIMU KOABILE-
BhIMH 1IIPOBOAHUKAMU.

Apmarypa derorna BHU3Y (PYHAGMEHTa COepAUuHAeTCs ¢ CUCTe-
MO 3a3eMAeHust. ApMarypa AOAJKHA OOpPa30BLIBATL CETKY, CO-
eAMHCHHYIO C CUCTEMOH 3a3eMACHUS OOBIYHO Yyepes3 KakKable J M.

MOXHO HCII0ADL30BATH CETKY M3 OIIUHKOBAHHOU CTAAU C
HMIHPHHON siYerKH OOLIYHO S5 M, NMpPUBAPEHHYIO UAU MeXaHU-
YECKU NIPUKPEIIACHHYIO K IIPYTHAM apMaTyphkl OOBIUHO uepes
KAdXABIK 1 M. KOHIIBL IIPOBOAHUKOE CETKU MOI'YT CAYXUTh 3a-
3CMASIOLIMMU NMPOBOAHHUKAMU AASI COEAMHHTEABHLIX ITOAOC. Ha
pvc. 4.7 1 4.8 NoKaszaubl IPHUMEPHI CETYATOIO 3a3€MAAIOIETO
YCTPOHCTBA.

CBS3b 3a3CMAUTEAS U CUCTEMbLI COeAMHEHUHN CO3AaeT CUcCTe-
My 3a3eMAacHHA. OCHOBHAas 3ajAavya CUCTEMBI 3a3eMAeHUst —
YMEHBIATL PA3HOCTE [IOTEHIMAAOB MeXAY AIOOBIMH TOYKAMHU
3AQHUS M ODOPYAOBAHHUA. 3Ta 3aAayda peulaeTcs co3paHieM DOAB-
IHOrO KOAWYECTBA IMNAPAAAEABHEIX IIYTEeH AASl TOKOB MOAHHUMU H
HaBEAEHHBIX TOKOB, 00pasyroouMx CeTh C HU3KUM COIPOTHUBAE-
HHUEeM B LIUPOKOM CIEeKTpe 4acToT. MHOXeCcTBeHHBIE U Mapaa-
AEADbHBIE NYTH UMEetOT Pa3AudHbIe Pe30HAHCHBIe YacTOTEL. MHO-
XKEeCTBO KOHTYPOB C YaCTOTHO-3aBUCUMBIMU CONPOTUBACHHUSIMU

CO3AQIOT CAMHYIO CeTh ¢ HU3KHM COIPOTHBAEHHUEM AASL TIOMeX
PDAacCMaTpHBaeMOre CneKTYpa.
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4.6. YCTPOHUCTBA 3AWMTbI OT MEPEHANPAXEHUH

YeTpouCcTBa 3aUIHTbL OT nepeHanpsokenud (Y311) ycraHas-
AMBAIOTCs B MECTe riepecedeHUss AMIIMEH 3AEKTPOCHAOKEeHHSI,
yIIpaBACHHS, CBsI3H, TEACKOMMYHHURAIMHU rpaHuIlbl AByX 30H 3K-
panupoBaHus. Y31 KOOpAHHUPYIOT AAST AOCTHIKEHUSI [IPHEeMAE-
MOTO pacilpeACAeHUsI Harpy3Ku MesXAY HHMH B COOTBETCTBUHU C
¥ CTOUKOCTBIO K Pa3pylieHHIo, a TaKXe AAL YMEHBLIeHUs Be-
POSITHOCTH PaspyuIeliis 3anuilaemMoro 0BOPYAOBAHUS TI0A BO3-
AeficTBMEM TOKAa MOAHMH (pHC. 4.9},

PeKOMEHAYETCSI BXOASLIHE B 3paHUE ANHIH [TUTAHU 1 CBI-
34 COCAMHSATH OAHON MIMIOA ¥ PAcnoAdraTh Ax Y3IT Kak MOX-
o BAHKE OAHO K APyromy. 3TO 0COOEHHO BaKHO B 3AQHHMAX
M3 Hes3KpaHupyroLlero Marepuaad (AepeBa, Kupnuya 4 T.I1.}.
V3Tl BpI6UPAIOTCS M YCTAHABAHBAIOTCS TAK, y100LI TOK MOA-
LMK GBIA B OCHOBHOM OTBEAEH B CUCTEMY 3da3CMACHHS HA rpa-
nuiie 300 0 B 1.
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Tak Kak 3Heprus TOKka MOAHUH B OCHOBHOM pacCeuBaeTcs Ha
yKa3aHHOM Tpanune, nocaepyromue Y31 saumuiaior Avmie OT
OCTABIIECHCSI 3HEePrud U BO3AEUCTBHUA 3AEKTPOMATHHUTHOTO ITOASA
B 30He 1. AAs HauAyYIIeM 3alUThLI OT NepeHaNnpsiKeHWM, 11pu
ycTaHOBKe Y3Il1l MCHoOAB3yIOT KOPOTKHE COeAUHHUTEAbHBIE I1PO-
BOAHMKH, BEIBOALI 1 KabeAw.

Mcxoasa U3 TpeboBaHUH KOOPAMHALIMHU U3OASIUU B CUAOBBIX
yCTA@HOBKAX H YCTOHYMBOCTH K IIOBPEXAEHHSM 3aLH1aeMOoro
oO0pyAOBaHMsA, HEOOXOAUMO BEIOMpAaTs ypoBeHb Y311 no Hanps-
JKeHHUIO HH)Xe MaKCHMAaABHOI'O 3HayeHHs, YTOOLI BO3ACHCTBUE
Ha 3aluIiiaemMoe o0OpyAOBaHUE BCerAd OBIAO HUKE ACITYCTUMO-
ro Hanpsi>KeHusA. ECAM YPOBEHBb YCTOMUMBOCTH K ITOBPEXKAEHHUAM
HE W3BeCTEeH, CAepYeT HCIIOAB30BATH OPHEHTUPOBOYHBLIN HAU
NNOAYUYEHHBIM B pe3yAbTaTe HUCNBITAHUU YPOBEHL. KOAM4YeCTBO
Y3I1 B 3amiunuiaeMon cucremMe 3aBUCUT OT YCTOMYMBOCTH 3alljy-

HiaeMoro ofOpyAOBaHUA K IOBPEXXACHUAM U XapaKTePUCTUK
camux Y3IL.

4.7. 3ALLLUTA ObOPYLNOBAHMA B CYLLECTBYHOLWLUX
34 AHMNAX

Bce Bo3pacTraloliee MCIIOAB30BaHUE CAOKHOIO 3AEKTPOHHO-
ro o60pyaAOBaHUSI B yJKe CYLeCTBYIOUIMX 3A3HUSAX TpedyeTt 00-
Aee HAAEXKHOM 3alliUThl OT MOAHHH U APYIHMX 3AEKTPOMATrHUT-
HBIX ntoMeX. [ IpuauMaercss BO BHUMaHUe, YTO B CYUIeCTBYIOLIMUX
3AAHHSIX HEeoOXoAuMBIE Mepbl 10 MOAHUe3aluTe BLIDHPAXOT C
yueToM OCOOeHHOCTeN 3AaHUs, TAKUX KaK KOHCTPYKTHUBHEBIE JA€-
MEHThI, CYHIECTBVIOUICC CUAOBOE U HH(POPMBLUOHIOE 0DOPYAO-
BaHHE.

HeobXxoaAMMOCTE B 3aIJUTHBLIX MepaXx U BbIOOD HX ONpPEAEeAs-
IOT Ha OCHOB3HUH UCXOAHDLIX AAHHBIX, KOTOpbhle COOMPAIOT Ha
CTAaAMU IIPEAIIPOCKTHBIX M3bICKAHUHU. [IpUMepHBIN nepeyYyeHs Ta-
KMX AaHHBIX IPHUBEAeH B TabOA. 4.3 —4.6.
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Tabnrua 4.3 — HUcxonHbie flaHHLIE O 3JaHHKM H OKPYIKEHMHM

T

[ TTyHKY XapaxkTepucTunka

|
I 1 Martepuan 34aHUA — KAMEHHAN KNAAKA, KUpnuY, gepeso, xene3obeToH,
CTanLHOW Kapkac

2 EauHoe 30aHNe, KN HeCKONbKO OTAENbHbIX ONOKOB C HONBLIIMM KOSUUECTBOM |

|
COean HEHM h
-

__“4

Huame M NNOCKOE, WNK BLICOKOE anaHue (pa3mepnl 3aaHue)

. el el e S e .

COB,D,HHEHEI N dpMartypa no BCemy 3aHm0”?
Coe,uuneua SN BNEXTPUHECKU METANIIMHECKAS obnuroska? ,
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Tun v K34€eCyBo BHEWHCH CHCTEMbI MOTHUE3B AT
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3a3eMNEHHbIE 3EMEHTH COCERHNX 3.[13HHM (Bbtcma PACCTO AHUE A0 HKX)

olwim |~ iwm

1
amardy

Tadtnuura 4.4 — Mcxoaubie faHHble No 0BopyaoeaHmio

[TyHKT XapaKkTepucTnka
1 Bxoaawme nuHuy (nog3emuble HAK Bo3yWHbe)
2 AHTEHHLl MWW ApYrAe BHELWHWEe YCTPORCTRA |
3 Tun cucremol NUTAHUA {BLICOKOBONLTHAR AW HU3KOBONLTHAR, NOAIEMHAR UK
| HA3eMHAR)
4 [Ipoknapgka xabenen (Yucno U pacnonoXeHne BEPTUKANbHbLIX Y4aCTKOB,
cnocob npoxsanxku xkabenewn)
B — ]
5 MCNoML30BaHNE METANNNYECKUX KﬂﬁEﬂbeiX NOTKOB |
6 MMEeTCR MK BHYTPK 34aHUA 3NEXTPoHHoe obopynosatue?
- bl - A
ECTb W NPOBOJHNKKA, OTXOARLIME K APYIUM 382HUAM? |

Tabnuya 4.5 — XapaKTepHCTHKH obopyaosanna

[r—

FIyHKT XapaxTepucTuka

] Tun KOMMYHUKALIUKA MexAy MHPOopMaLMOHHbIM 000pYa0BaKKeM
(3KPaHUPOBAHHLIE, UM HEIKPAHUPOBAHHBIE MHOIOXUNLHEIE Kabeny,

| KOakCHUanbHbie kKabenu; aHanoroBuie Ui UUdposbie, CUMMETPUYHBIE UK
HECUMMETRNYHIE, ONTOBONOKOHHBLIE TAHLIN}

+

5

- S, it S L

2 | YpoBru yCTOR4MBOCTH 060pYA0BAKKUA K NOBPEXAEHHAM
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Tabnuya 4.6 — [Apyrue fgarHbie, Kacaoumecs BLibopa HoOH-
yenuMM 3aliMThbl

-

yHxT XapakTepucTuka

alfp—

.'_

1 CoeinHeHbi ¥ METaNUYLCKHUE OKOHHbIE pambl 7
' 4____iM__aTewan KpbILUK (MeTann, 6§_T_0H) -
Kondurypauna cetn {IN, TT wnn IT) .
Pacnonoxerne anekTpoHHOro 00 OPYAOBaHNS B 3A3HWK

PacnonoxeHne CoeamHeHnn anexTpoHHoro obopyposanua ¢ obLien cucTeMon
| 3a3emneHus

NI

‘1

N o | QO

Ha ocHOBaHMU aHaAN3a PHCKA U AGHHBIX IPUBEAEHHBIX BLILIE
TabAn. 4.3-4.0 npruHUMAaETCAa pellieHue 0 HeoOX0OAUMOCTH IIOCTPO-
eHHUA UAM PEKOHCTPYKIMU CHUCTEMBI MOAHHUE3allHUTHL.

4.7.9 Mepb! 3aLMTbi NPH MCNOJIL3IOBAHMM BHELUHEH CHCTEMbI
MO NHHE3AWMNTDI

OCHOBHaAasI 33pdya — HaxOXXAeHHe OIITHUMAaAbHOI'O pelleHUs:
10 YAYYIURHMIO BHEUWHEN CUCTEMDLI MOAHME3aUUThl U 11O APY-
MM MepaM.

YcoBepuieHCTBOBaHHUE BHEHIHEU CUCTeMbl MOAHHUE3allMThl AO-
CTUTaeTCsI:

1) BKAKOUEHHEeM BHelIHed MeTAaAAHYEeCKOM OOAHUILIOBKU U KPbi-
11 3A8HUSI B CUCTEMY MOAHUE3ALIUTHI;

2} UICIOAB30BABHEM AOIIOAHUTEABHBIX IPOBOAHUKOB, €CAH ap-
MaTypa COeAMHEHA [I0 BCel BBICOTE 3AdHMS — OT KDLIHK Yepe3s
CTE€HB! AO 3a3€MAEHUS 3AaHUS,;

J) yMeHbUIeHUEeM IPOMEXYTKOB MEe’KAY MeTAAAMYECKUMHU
CNyCKaMH ¥ yMeHbUIeHMeM iara ss4yelKy MOAHHWeNPUeMHHMKA,

4} YCTAHOBKOW COCAUMHUTEABHBIX ITOAOC {TMOKUX ITAOCKHUX 11PO-
BOAHHKOB) B MeCTAaX CTBIKOB MEXXAY COCCAHMMH, HO CTPYK1TYPHO
paspeAreHHBIMH OAOKAMHM; PACCTOSTHUE MEXXAY [OAOCAMU AONAK-
HO OBITL BABO€ MEHBIIIE PACCTOSHUA MEXAY CITYCKaMU;

J) COeAMHEHMEM TIPOTIKEeHHOro IMIpoBoAa C OTAEABHBIMY OAO-
KaMU 3AaHHsT; OOBIYHO COeAMHEHUSI HEOOXOAUMBI HA K@XKAOM YTAY
KaOeALHOr0 AOTKA W COCAMHUTCABHLIC TOAOCHI BLITOAHAIOTCS
KaK MOXXHO KOopoue;
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0) 3alUTON OTAGALHLIMH MOAHUEINPUEMHUKaMU, COeANHEeH-
HLIMHM C 0D11ICH CHCTEeMOW MOAHUWE3alul'bl, €CAY METAAANYECKUE
YaCTHU KPLIILY HY>XXAJIOTCSI B 3allJMTe OT NPSMOro YAGPa MOAIVY;
MOAHUHCIIPHEMHHUK AOAJKEH HaXOAUTHCA HA Oe3omnacHuM paccTro-
SIHUMA OT YKA3aHHOT'O 3AeMEeHTa.

4.7.2. Mepsbi 3aWMTbl NPH MConNb3osaHun Kabenek

DG PeKTUBHBIMH MepaMH MO CHHUXKEHHIO IIepeHaNpsi>KeHH!
SIBASIIOTCSI PpallMOHAaABHAS NIPOKAAAKAE U 3KPAHUPOBaHUe Kabeaewn.

OTHU Mepbl TEM BaKiee, YeM MeHblle 3KPAaHUpPyeT BHEUIHsISI CH-
cTeMa MOAHUE3alUThL.

bOABHINX ITeTeAb MOXXHO H3Dexarh, HIPOKAAABIBAsA COBMECT-
HO CUAOBEIE KabeAM M 3KpaHUPOBaHHLIE KabeAUu CBA3U. JKpaH
coeprHsAeTCs C 00OpPyAOBaHUEM Ha O0OOUX KOHIAX.

Nrboe AONMOAHHTEABHOE 3KpaHHUpPOBaHUe, Hapumep, npo-
KAQAKa ITPOBOAOB H Kabeael B MeTaAAHYECKHX TpyDax mAu AOT-
KaX MeXXAY 3Ta)KaMH, CHUXKAeT [NOAHOE CONPOTHUBAEHUE O0HIeH
CUCTEMBI COEAHHEeHUul. 3TH Mepbl HauboAee Ba’>KHbI AAS BbICO-
KMX UAU NIPOTHAXKEHHBIX 3AaHHUH, UAU KOTAQ ODOPYAOBEGHHE AOA-
KHO paboTarth 0COOEHHO HAALXKHO

IpeanodrdrTeALHBIMUA MecTaMU ycTaHOBKHU Y31 aBasiiorcs

rpauunbl 301 0/1 1 30H 0/1/2 COOTBETCTBEHHO, PACIIOAOMKEH-
Hbl€ Ha BXOAE B 3paHUe,

Kak npaBuao, obas ceTb COAMHEHHUH He HUCIIOAL3YCTCH B

padboyeMm peXxxuMe Kak 00paTHBLIA ITPOBOAHUK CHAOBOM HAM HH-
(hbOpPMAIMOITHON ([N,

4.7.3. Meph! 3al{HMTbl NPH HCNONbB3OBAHMM AHTEHH M APYroro
obopynoBaHHA

IfpuMepaMu Takoro oOOPYAOBAHHSI SIBASIIOTCH Pa3AMUYHBIE
BHCUIHWEC YCTPOUCTBAE, TaAKHE KaK dHTCHHLI, METCOPOAOTHUYECKHE
AATYHUKH, KAMephl HAPYXHOro HAOAKOAECHUA, HAPYXKHBIE AATYM-
KU Ha NIPOMBILIAEHHLIX 0OBbeKTaX (AATYMKU AABAEHUSA, TeMIilepa-
TYPbl, CKOPOCTH NOTOKA, NOAOXEHUA KAalaHa U T.A.) U Aroboe
APYroe 3AeKTPUYEeCKOe, 3AeKTPOHHOEe U pPapAnoobOpyAOBAHME,

YCTAHOBACHHOE CHAapPY>XH Ha 3A8HUH, MadTe, UAU TIPOMBIILIAEH-
HOM pesepBnyape.
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[lo0 BO3BMOJXHOCTH, MOAHHMEOTBOA YCTAHABAMBAETCH TaKHUM
oOpa3oM, YTOOBI 0DOpyAOBaHHE OBLIAO 3AU[ULEHO OT HOPAMOIO
nonapasusad MOAHUHU. OTACARHBIC aHTEHHBEI OCTaBASAIOTCA abCco-
AIOTHO OTKPBITBIMH IO TEXHOAOTHYECKUM cooDpa keHUusM. He-
KOTOPBIE M3 HHUX HMEIOT BCTPOEHHYI CHUCTEMY MOAHHE3aIUIHTHI
#1 MOTYT ©e3 NOBpPEXAEHHUWN BbIAEDPKATh MONAAaHUEe MOAHUMU.
Apyrue, MeHee 3aliMIeHHbIe THUNBl AHTEHH, MOryT TpeboBRaTh
ycraHOBKK Y3I1 BHa nuramouiem kabeae, 4TOObI IPEAOTBPATUTEL
norapaHue TOKa MOAHHUHU 1O Kabealo aHTEeHHBI B [IPHEMHUMK HAU
nepepaTydK. [Ipy HaAMuMK BHeEUIHeHW CUCTEMBI MOAHME3aIlWThI
KperAeHUsi aHTeHHBI [IPUCOCANMHAIOTCA K Heu.

HapepeHre HAIpsSsReHUsI B KaDeAssX MeXKAY 3AAHUSIMU MOJK-
HO NPEeAOTBPATHUTh, IIPOKAAABIBASA UX B COEAHMHEHHBIX METanAH-
yeCKHUX AOTKax, UAK TpyDax. Bce kabeaun, upyuive K CBE3aHHOMY
C @HTEeHHOU OBOPYAOBAHMIO IPOKAJABIBAIOTCH C BBIBOAOM M3
TPpyObl B OAHOU TO4YKe. CAaepAyeT OoOpaTUTh MAaKCHMAABHOE BHMU-
MaHMe Hd JKPaHUPYIOUIHMe CBOUCTBA CaMoro o0beKTa U HNPOKAAa-
AbIBATH Kabeau B ero 1Tpy04yYaThIX 3AeMeHTaxX. ECAM 3TO HeBO3-
MOJXXHQ, KdK B CAy4Yde C TeXHOAOTHYECKHMMHM €MKOCTAMU, Kabeau
CAEAYeT IIPOKAAABIBAKOTCS CHAPYXH, HO KakK MOXHO OAMXe K
00BeKTYy, MAKCUMAABHO UCHOAB3YA [IPU 3TOM TAKHE eCTeCTBCH-
Hble 3KPAHBlI KAK METAAAUYECKUEe AeCTHULILI, TPYObI U AD. B May-
TaX ¢ L-00pa3HBIMHU YTAOBBIMHM 3AeMeHTaMHU KabeAu pacrioaara-
I0TCS BHYTDPHM YrAd AASI MAGKCHMAABHOM eCTeCTBEHHOM 3alllMUTHI.
B kpantHeM cAayuae, paAOM ¢ KabeaeM aHTEHHLI CAGAYET pa3Mec-
TUTh 3KBUNOTEHIIMAABHBIN COEAMHUTEABHBIHM HPOBOAHUK C MHU-
HHMAABHBIM [IOMEPEeYHBIM cedeHueM 6 Mm%, Bce 3Tu Mephbl CHU-
JKAIOT HAaBEAEHHOE HANps>KeHue B neTAe, oOpa3oBaHHOM Kale-
ASIMU U 3AaHUeM, U, COOTBETCTBEHHO, YMEHLIIdIOT BepPOsITHOCTL
OpoDOosT MeXAy HHMH, T.€. BEDOATHOCTb BO3HMKHOBEHHUA AYIH
BHYTPU O0OPYAOBAHUS MEXKAY 3ACKTPOCETBIO U 3AdIIHeM.

4.7.4. Mepsl 33aWMTbl cHnosbix Kabenen u kabenen cssa3m
Mexway 3faHMAMM

CBsi3U MEXXAY 3AAaHUSIMH NOAPA3AEASIOTCS HA ABA I'AA@BHBIX
THAIIa: CUMAOBBIe KabeAu ¢ MeTaAAHdYeCKOM OO0OAOUKOM, METAAAM-
HeCKHe (BUTasA 11apa, BOAHOBOABI, KOAKCHAABHBIE 1 MHOI'OXKHAL-
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Hble KabeAHu) 1 ONTOBOAOKOHHBIE KabeAu. 3alUjHTHLIe MCPHI 3a-
BUCSAT OT THILOB KabeAaCH, X KOAHYECTRBa, d TAdKKE OT TOTO, CO-
eAHHCHBI AU CHCTE€MBI MOAHHUE3anuThl ABYX 3AaHHHA,
[TOAHOCTHLIO U30OAUPOBAHHBIM ONTOBOAOKOHHBIM Kabeab (Oe3
METAAAHYECKOro apMupoBanusi, QOABI'H AAS 3aIIHWTHI OT BAAru
UAH CTAALHOI'O BHYTPEHHEI'0 IIPOBOAHMKAE) MOXeT OLITL HpuMe-
HeH 0e3 AONTOAHUTEALHBIX Mep 3alUThl. VICMOAR30OBaHUE TAKOTO
KaDeAad ABAGETCHA HAaUAYUIIIMM BapHMaHTOM, TaK KAk obecneyusa-
CT HOAHYIO 3a1HHUTY OT DAEKTPOMATHUTHBIX BO3AEHCTBUH. OAHA-
KO eCAHd KabeAb COAEPXUT NPOTAXKEHHBIU METAANUYECKUU JAE-
MEHT (3a UCKAIUEHUEM XXUA AUCTAHIITMOHHOTO IMTAaHUA), TTOCAE-
AHUM AOAXEeH ObITb HA BXOAE B 3AaHHUE TIPUCOEAMHAETCA K 00-
el cucremMe COeAMHEHUN, U He AOAJKEeH HAanpsAMYK) BXOAWUTH B
OTITUYEOCKHUH NMPHUEMHUK HAU NTEPepAdTUYUK. ECAU 3paHUS PACOOAO-
>KeHbI DAH3KO APYL K APYTY H HX CHUCTEMLI MOAHHE3alUThLl He
COCAVHEHbLI, TPEeANIOUYTUTEABHECE UCITOAB30BATH OIITOBOAOKOHHBIN
kabeab 603 METAAAHYECKUX 3AEeMEeHTORB BO u3bexxanue DOABUINX
TOKOB B 2THUX 3AEMEeHTaX M UX neperpesBa. ECAM JXe uMeeTcs
COCAUHCHHEIM € CHCTEMOHM MOAHHE3alINThEI KAaDeAb, TO MOXKHO
UCIIOAL30BATL OIITHYECKUH KabeaAb C MEeTAAAMYEeCKHMH 3AEMeH-
TaMH, YTOOBI OTBECTH 4dCTh TOKA O1 IIepBOro Kadead.
MeraranyecKue Kadbeau MesKAY 3AaHUSIMH C M30AMPOBAHHbBI-
MM CUCTEMaMII MOAHUe3amuThbl. [1pu AaHIIOM COEAMHEHUH CUCTEM
3aUIMThHI [TOBPEXXAEHWA BeCbMa BEpPOATHBI HA 0OO0OUX KONAax Kadeas
BCAEACTBHE TTPOXOXKACHUSA 110 HEMY TOKa MOAHUH. [lo3ToMYy Ha 000-
X KOHTIaX Kabeas Heobxopaumo yeraHoBuTh Y311, a Takoke, rae Bo3-
MOJKHO, CACAYET COEAHHSTh CUCTEMBI MOAHUE3ALIUTH ABYX 3AaHUK
1M ITPOKAJABLIBATEL KabeAb B COeAHHEeHHBIX MeTAAUYECKUX AOTKAX.
MeTaranuecKne Kabeau MEXAY 3AaHUSIMHU C COEAMHEHHBIMHA
cucreMaMy MOAHHe3aluIuThl. B 3aBUCHUMOCTHU OT YHCAa Kabenen
MCOKAY 3AQHHUSIMU, 3allIUTHBIE MepPhbl MOI'YT BKAIOYATL COEAUHEHHE
KaOEeABHLIX AOTKOB {1pH HECKOALKHX Kabeasx (Arst HOBBIX Kaboeaen)
UAHM [IPU OOALINOM KOAMYECTBE Kabeaen, Kak B CAydae C XxuMudec-
KUM [IPOU3BOACTBOM, SKPAHUPOBAHME HAU TIPUMCHeHHe TMOKHX
METAAACHIAGHTOR AAS MHOTOXUABHRIX KabOeAen yripaBaedus. 1 1oA-
coepHMHeHHe 000nX KOHIIOB KabeAss K CBSI3aHHBIM CHCTEMaM MOA-
HUe3aUu{HTel 4YacTO oDecnedyBaeT AOCTATOMHOE 3KpaHUpOBaHUe,
OCODEHHO ecAU Kabeaer MHOTO, ¥ TOK PACTIPEACAHTCS MEXAY HUMHA.
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5. PEKOMEH AL MM
no 3KCNNYATAUMOHHO-TEXHMYECKOHU NOKYMEHTAUMM,
NOPANKY NMPHEMKMU B SKCNNYATALMIO
M IKCMAYATAUUU YCTPOUCTB MONTHHES ALLIMTLI

1. Pa3paborKa 3KCNNyaTauMOHHO-TEXHMYECKOH JOKYMEHTaLHH

Bo BCcex OpraHu3ayusix U NpepAnpusaTUsX He3aBUCUMO OT (hopMm
cOOCTBEHHOCTH PEKOMEHAYEeTCSI UMEeTh KOMIAEGKT 3KCIIAYyATallH-
OHIO-TEXHUUECKOU AOKYMEHTAUUW MOAHUE33UTUTE OOLEKTOB, AAS
KOTOPBbIX HEOOXOAUMO YCTPOHUCTBO MOAHHE3aIUTHI.

KOMIIA@KT 3KCHAYATallMOHHO-TEXHUYECKOM AOKYMEHTallMu
MOAHHE3alUlUThl COALPIKHUT:

— TOSICHUTEABHYIO 3alHCKYV;

— CXeMbI 30H 3alllUThl MOAHUEOTBOAOB,

— pabouvie YepTeXXu KOHCTPYKIMN MOAHHEOTBOADB {CTDO-
UTEABHAS Y4acCTh), KOHCTPYKTUBHBIX 3AEMEHTOB 3aII{MThl OT BTO-
PUUYHBIX IIPOSABA€HHMM MOAHHH, OT 3aHOCOB BBEICOKHX IIOTEHIIU-
aAOB Yepe3 Ha3eMHBble U II0A3eMHbIe MeTaAANYeCKHue KOMMY-
HUKAIUHU, OT CKOAB3AIUX HCKPOBBLIX KAaHAAOB H Pa3psipOB B
TPYHTE;

— [IPUEMOYHVIO AOKYMEHTAI[UIO (AKTHl IIPHEeMKH B 3KCIIAYA-
TALIUIO0 YCTPOUCTB MOAHUE3AUUTHL BMeCTe C IPUAOKEeHUAMU: dK-
TaMM Ha CKPBIThIe PA0OTHI U aKTAMU UCIIBITAHNN YCTPOUCTB MOA-
HUe3a[AThl U 3alMThl OT BTOPHUYHBIX INPOSABA€HHMU MOAHUHU U
33HOCA BBICOKUX IMOTEHIIMAAOB).

B nmossCHUTEeALHOM 3alMCKe IPUBOASITCAH:

— HCXOAHBIE AaHHBIEe pa3paboOTKH TEXHHUUYECKOU AOKYMEH-
TAIU U,

— [PUHSATBIE CIIOCOObLI MOAHME3allMThl OOBEKTOB;

— pacyeTnl 30H 3alUThI, 3a3eMAUTEeAeH, TOKOOTBOAOB U 3Ae-
MEHTOB 3alliThl OT BTOPHUYHBIX MPOSIBAEHHUHU MOAHUMH.

B nosicHuteAbHOM 3allMCKe YKa3blBaIOTCA IIPEAlNpUATUHE —
Pa3paboTyuMK KOMIIAEKTd 3KCIIAYAaTallHOHHO-TEXHUYECKOU AOKY-
MEHTAllUKY, OCHOBAHHE AAS e1'0 pa3pabOTKHY, llepeyeHb AeUCTBY-
IOIIMX HOPMATHBHBIX AOKYMEHTOB M TEXHHYECKON AOKYMEeHTa-
11, KOTOPLIMH PYKOBOACTBOBAAUCEH IIPU paboTe HAA NPOEKTOM,
CoenaspHble TpeOOBaHUA K HHPOEKTUPYEMOMY YCTPOUCTBY.
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Ncxopalibie Aalilibie AAST NMPOEKTHPOBAHUSA MOAHUE3ANIUTEL
RKAIOYAFOT:

— TreHepasALHbIH NAdH OO'BEKTOB C YKa3aHHEeM paclOoAOXe-
HUA BCeX 0O0BbeKTOB, NOAACKAIIUX MOAHHe3aIUTe, aBTOMOOUAR-
HbIX WU JKEAE3HbLIX AOPOr, Ha3eMHBIX U MIOA3EMHBIX KOMMYHUKA-
UM (TENAOTPACC, TEXHOAOIMYECKHMX U CaHTeXHUYEeCKUX TpyDo-
[IPOBOAORB, JAEKTPUUYECKUX Kabeaer U NPOBOAOK ATODOro HasHa-
YeHHUSA U T.I1.),

— KATeropyvH MOAHHE3aUIUThl Ka>XACro ODbEeKTa,;

— AdHHBI® O KAUMATHUYECKHUX YCAOBUSIX I paHoHe pa3Mele-
HU 3alllUTHBIX AAHHBIX YU COOPY>XeHUH (MHTCHCHUBHOCTH I'PO30-
BOM AeATEeABHOCTH, CKOPOCTHOM HAallOpe BEeTpa, TOALMHE CTeH-
KH T'OAOAEAA U T.I1.}), XapaKTepPUCTUKY I'PYHTA C YKa3aHUueM CTPYK-
TYPhI, aTPECCUBHOCTU U POAA [MOYBHLI, YPOBHA IPYHTOBBIX BOA,

— YAEABHOE JAeKTPHUUYEeCKOe CONpPOTHUBAeHHEe rpyHTa (OM M}
B MECTaX PAaCHoAQXeHUs1 0OLEeKTOB.

B paspeae "Tipunsiteie criocoObl MOAHHUE3AUIUTEl OOBEKTOR"
U3AArarTCsa BLIOpPaHHBIE CIIOCOOB]I 3alIIUTHI 3AHUN U COOpPYXKe-
HUH OT HENIOCPEeACTBEHHOI'O KOHTAKTa C KAHAAOM MOAHHUH, BTO-
PUYHEIX NPOABACHHUHA MOAHHUU MU 3aHOCOB BBLICOKMUX ITOTEHIIUA-
AOB 4yepe3 Ha3eMHble U IIOA3EMHBIE MEeTAaAANYEeCKUEe KOMMYHH-
Kaluu.

OOBEKTH], [TIOCTPOEHHEIE ([IPOEKTUPYEeMBIe) IO OAHOMY U TOMY
JKe THUIIOBOMY UAM HOBTODPHO NPUMEHSeMOMY IIPOEKTYy, UMero-
Ijie epAMHBbIe CTPOUTEABHLIE XAPAaKTePUCTHUKHU U reomeTrpuyec-
KHC pa3Mepbl U OAUHAKOBOE YCTPOHUCTBO MOAHUE3AU{ATHI, MOTYT
UMCTH OAHY O0OULYIO CXeMy M pacyeT 30H 3alMThi MOAHHEOTBO-
AOB. IlepedyeHb 3TUX 3aruuiaeMblx OO'LEKTOB IIPUBOAUTCH HA
CXeMe 30HBbl 3aUUThBl OAHOI'O U3 COOPYXEHUH.

Hpu npoBepKe HAAEXKHOCTH 3AIUTHI C KCTIOAL30BAHHUEM MPO-
FPAMMHOr0 ODeCreYyeHus!, IPUBOAATCH AAaHHBIE KOMIIBIOTEpPHBIX
pacyeToB B BHMAE CBOAKH NPOEKTHLIX BApUAHTOB U (hopMupyer-
Csl 3aKAloYeHne 006 X aPpeKTUBHOCTH.

[1pr paspadoTke TeXHUYeCKOU AOKYMellTallHuU IPEAACTAeTCS
MAKCHMAABHO HCNOAb30BaTh TUIIOBbIE KOHCTPYKIIMU MOAHHEOT-
BOAOB W 3a3eMAUTEAEH U TUNOBEIE padouve YepTexXu 110 MOAHU-
esalmre, Npv HEeBO3MOXXHOCTH INPpUMEHEeHHS THIIOBLIX KOHCT-
PYK{MWH YCTPOACTB MOAHHE3aLUTLI MOTYT pa3pabaTbhiBaThCsa pa-

20



poune YepTeXH OTAEABHBIX 3AeMEeHTOB: (OYHAAMEHTOB, OIOp,
MOAHHEIIPUEeMHHKOB, TOKOOTBOAOB, 3a3eMAUTEACH.

AAst yMeHplIeHUsT o0beMa TeXHMYEeCKOH AOKYMEeHTAaluu H
VACIIEBAEHUSI CTPOUTEABCTBA PEKOMEHAYETCS COBMeENaTh Ipo-
eKTbl MOAHHE3alIuTHl ¢ padOYMMH YepTerXXaMU Ha OOLIeCTPOH-
reAbHBIE PaboThl U paboTsl [0 MOHTAXXy CAHTEXHUYECKOI'O H
IACKTPOTEXHUYECKOI0 ODOPYAOBAHUSA C LEABK) HCNOAL30B3HUS
AASL MOAHME3AIMUTEL CAHTeXHUYECKUX KOMMVHUKAIIAM U 383€M-
AMTEAEH 3ACKTPOTEeXHHYEeCKUX YCTPOUCTB.

2. NopsaffOK NPHEMKH YCTPOMUCTE MONHHE3AUMTDI
B 3IKCNAyaTauMio

MoAHHue3alUTHBIE YyCTPOUCTBA O0LeKTOB, 3aKOHYEHHBIX CTPO-
UTEABCTBOM (PEKOHCTPYKIIMEH), IPUHUMAIOTCS B OKCIAYATAI[UEO
pabouer KOMUCCHUEH U [IePeAdIOTCS B 3KCIAYATAI[MIO 33aKA3UYUKY
A0 HayaAa MOHTa)Xa TEXHOAOIHYEeCKOro oB60pyAOBAaHMs, 3aB0O3a
1 3arpy3KU B 3A8HUA M COOPYXeHHSA 000OpPYAOBAHUS U LEHHOTO
UMylLIeCTBaA.

[IlppeMKa MOAHHME3aMUTHBLIX VCTPOUCTB HAa AEMCTBYIOUIUX
oOBbeKTax oCcyilecTBAsIeTCs paboye KOMHUCCHEHM.

CocTtaB padoyed KOMUCCHU OlIpPEeAeAsieTCs 3aKa3uyuKkoM, B CO-
CTaB paboyer KOMHCCHUUA OOBIYHO BKAIOYAKOTCA IIPEACTAaBHUTEAU:

— AU13, OTBETCTBEHHOI'O 3a 3A€KTPOXO038UCTBO;

— TIOAPSAAHOW OpraHUu3aliny;

— HHCHEeKLUHH [NPOTHUBOIIOKAPHOU OXPAaHbl.

PabGouelt KOMUCCUH IPEABLABASIOTCS CACAYIOLIHUE AOKYMEHTHI.

~— YTBepXACHHEIE ITPOEKThl YCTPOUCTBA MOAHUWE3AUIUTEHL;

— @KThl HA CKpHEITBIE pabOTBHl (IO YCTPOUCTBY U MOHTAXY
383eMAUTEAEHM U TOKOOTBOAOB HEAOCTYIIHBIX AAS OCMOTPA);

— AKThl MCIBITAHHU YCTPOMUCTB MOAHME3aANHIUThLI ¥ 3aUUTHI
OT BTOPUYHbLIX HPOSIBAEHUH MOAHUWHM U 3aHOCA BBICOKHX MNOTEl-
[HAAOB uepe3d Ha3eMHble U IMOA3eMHbIe MeTAaAAuYeCKHUe KOMMY-
HUKALUM (AQHHBIE O COINPOTHUBACHHH BCEX 3a3eMAHTeAed, pe-
3YABTAThl OCMOTPA U NPOBEepPKHU padboT no MOHTaXKy MOAHHENPU-
EMHUKOB, TOKOOTBOAOB, 3a3eMANTEAEH, DAEMEeHTOB HX KperAe-
HUSl, HAAEKHOCTU 3IAEKTPUUYECKUX COEAUHEHHN MerKAYy TOKOBe-
AYIIMMU 3A€MEeHTaMH U AP.).
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Pabo4ast KOMMCCUS MTPOU3BOAUT IIOAHVIO [IPOBEPKY ¥ OCMOTP
BHIMOAHEHHBIX CTPOUTCABHO-MOHTAXHBIX PadoT MO0 MOHTAXY
MOAHHUE3aUUTHBIX YCTPOUCTB.

[IpueMka MOAHHE3aUTHLIX YCTPOUCTB BHOBB CTPOSIIIHXCS
OOLCKTOB OOPMAAETCS aKTaMH NpHEMKHU ODOPYAOBAHUS AAS
yCTPOUCTB MOAHHEe3alurul. BBOA MOAHHE3aLHTHBIX YCTPOWUCTB
B OKCIIAYATAUHIO O(QOPMASAETCHA, KAaK IPABUAO, AKTAMU-AQIIYCKA-
MH COOTBETCTBYIOWMX OPI'AHOB FOCYAAPCTBEHHOTO KOHTPOAS H
1HAAB0PA.

[TocAae NIPUCMKU B 3KCHOAYATAIMK) YCTPOUCTB MOAHHE3AI U~
Thl COCTABASIFOTCS MACIOPTa MOAHUE3AIIUTHLIX YCTPOUCTB U I1aC-
IIOPTA 3a3eMAHTEAEeH YCTPOMCTB MOAHUE3AUIUTHI, KOTOPLIE Xpa-
HATCHA Y OTBETCTBAHHOI'O 34 3AEKTPOXO3ANUCTBO.

AKTBI, YITBEDPXAEHHBIE PYKOBOAWTEAEM OpPraHMn3aluy, BMecC-
TE C HPEACTABACHHBIMH aKTaMU Ha CKPBIThIe PadOTh! U IPOTOKO-
ABl U3BMEPEHHH BKAIOUAKOTCH B IIACITOPT MOAHUE3alUTHBEIX VCT-
POUCTB.

3. BKcnnyaTtaumMa YCTPOMCTB MOJIHME3aluMThl

YCcTpoucTrBa MOAHHE3allUuTEl 3AAHUN, COOPYKEeHUN B HAPYK-
HBIX YCTAHOBOK OOBEKTOB 3KCHAYATHPYIOTCSA B COOTBETCTBUU C
[TpaBunraMu TEXHUYECKOU 3KCIAYATAIIMU DACKTPOYCTAHOBOK
norTpedbuTreArell U ykKasaHUsIMU AaHHOW MHCTpYKIHU. 3apadyen
AKCIMAYATAIIUU YVCTPOUCTB MOAHHUEIAIUTHI OOLEKTOB SIBASAETCS
NOAAEP)KAHUE UX B COCTOSHHUU HEOOXOAUMOW HUCIPABHOCTU U
HAAEXHOCTH.

AAst obecTneYyeHHUs1 NOCTOSIHHON HAAEeXXHOCTH paboThl ycCT-
POUCTB MOAHHE3AIUTh! €XXeropAHO Iepep HadyaAOM TpPo30BOro
CC30Ha NPOU3BOAUTCSI MPOBCPKA 1 OCMOTP BCEX YCTPONCTB MOA-
HUC3AIUTEHI.

[IpoBEepKU NMPOROAATCH TAKIXKEC TOCAE YCTAUHOBKHU CHCTCMDI
MOAHHME3dIIUTHI, NOCAEe BHECEHUSI KAaKUX-AUD0 H3MEeHeHUU B CH-
CTEMY MOAHME3aIUTLI, ITOCAC AIODOBIX TTOBPEXASHUU 3allulijae-
MOTr'o OOLeKTa. Ka>kaast IpoBepka IIPOBOAUTCS B COOTBCTCTBHH C
pabouert nporpaMMoHu.

AAST LIPDOBEACHHSA IIPOBEpPKH coctogHnd M3Y ykaswlBaeTcs
NPUYMHA ITPOBCPKU U OPTAaHU3YIOTCH:
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— KOMUCCHUSA I10 IpOBepeHUu1o npoBepky M3Y ¢ ykazanuem
PYHKIHOHAABHBIX ODsI3@aHHOCTEH YAEHOB KOMUCCHM 110 o6cre-
AOBAHMIO MOAHME3AIIUTHI,

— paboyasd rpylna 110 npoBeAeHHUI0 HeOOXOAUMMbBIX U3MEPeHNH;

— CPOKY MPOBEAEHUS NPOBEPKU.

Bo Bpemsa ocMOTpa U NPOBEPKH YCTPOUCTB MOAHHC3AIUMWTEI
PEKOMEHAYETCH:

— IIPOBEPUTH BU3YAABLHBIM OCMOTPOM (C IMOMOUILIO OMHOK-
Asl) IIEeAOCTHOCTB MOAHUEIIpDUMEMHHMKOB U TOKOOTBOAOB, HApAEXK-
HOCTh UX COEAHMHEeHUs 1 KPellACHHUS K MauTaMm;

— BBISIBUTH 3AEMEHTHI YCTPOUCTB MOAHUHE3aUlUThl, TPedyIo-
[(Ijie 3aMeHbl UAH PEMOHTA BCAEACTBUE HEPYIIEHUS UX MeXaHU-
4YeCKOMW IIPOUYHOCTH,

— OMNPEeAEArTh CTelleHb Pa3pPyIleHus KOPPO3Hueu OTAEABHEIX
SAEMEHTOB YCTPOUCTB MOAHUE3AWMTEI, IPHUHSTh MEepPhI I10 aHTU-
KOPPO3UOHHOU 3aUluTe B YCUACHHUIO IAEMEHTOB, IIOBPEeXAell-
HbIX KOPPO3UeH;

— [IPOBEPUTH HAAEKHOCTH 3AEKTPHUYECKUX COEAMHEHNH MEXK-
AY TOKOBEAYIIMMHU YACTAMH BCEX 3AEMEHTOB YCTPOUCTB MOAHU-
e3alUThI;

— NPOBEPUTH COOTBETCTBHE YCTPOUCTB MOAHUE3aUUTHI Ha-
3HAYEHUIO OOBLEeKTOB U B CAyYde HaAUUMSA CTPOUTEALHBIX HAU
TEXHOAOTMYECKHAX U3MEHEHUU 3d HPEAUIeCTBYIOLUHMU 1IePUOA
HAMETUTL MepPONPHUATUA 10 MOAEPHU3ALHNU U PEKOHCTPYKUUU
MOAHHUE3aUUThl B COOTBETCTBHHU C TPeOOBAHUSIMU HACTOSILEH
MHcTpyKuuu,;

— YTOYHHXTEL UCIOAHHUTEABHVIO CXeMy YCTPOUCTB MOAHHe3a-
IIUTH ¥ ONPEACAUTE NYTH PACTEKAHUA TOKA MOAHUMU IO ee DAe-
MEHTaM IIPU Pa3psaAAEe MOAHMU METOAOM MMHUTALUU PA3PAAE MOA-
HAW B MOAHHENPHEMHUK C TIOMOULIbIO CHEUMAAU3UPOBAHHOIQ
M3MEPDHUTEABHOI'O KOMIAEKCE, NOAKAKUEHHOIO MEXAY MOAHHEe-
PUEeMHHUKOM U VAAAEHHBIM TOKOBBIM 3AEKTPOAOM,

— H3MepUTh 3HaYeHHe CONPOTUBACHUS PACTEKAHHNIO UMIIYAD-
CHOro TOKa MEeTOAOM "aMmiiepMerpa-BOAbLTMEeTpa’ ¢ IMOMOUIbLIO
CIeUAaAM3UPOBAHHOIO U3MEPHUTEABHOI'0O KOMIIACKCA;

— H3MepUTh 3Ha4YeHUsT HUMIIYABCHLIX NepeHallpsi>kKeluUu B
CETSAX JACKTpPOCHAOXeHUs NpU yAdape MOAHUM, paclipepeAeHus
HOTEHIIMAAOB [10 METAAAOKOHCTPYKIIUAM M CUCTEeMe 3a3eMAeH USI
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3AaHUSI METOAOM MMUTAIlMY yAapa MOAHHY B MOAHUEITPUEMHUK C
IIOMOINLIO CHEelMAaAu3UPOBAHHOTO U3MEPUTEALHOIO KOMIIACKCE;

—~ WU3MEDPUTH 3HAUEHHE DACKTPOMAIHUTHBIX I[IOACH B OKPECT-
HOCTU PACIIOAOXKEHHUA YCTPOHCTBE MOAHHE3AUIUTHEl METOAOM
MMUTAIIHU YAGPd MOAHUH B MOAHUEINDHUEeMHHUK C IIOMOILIO Clie-
UU3ABHLIX aHTEHH;

— JIPOBEPUTH HAAUYHEC HEODXOANMOW AOKYMEHTAUUKW Ha YC-
TPONCTBA MOAHMNE3ALHTHI.

[TepnoAMYECKOMY KOHTPOAK CO BCKPBITHEM B TeYE€HHEe Niec-
TU AeT (AAsT OOBEKTOB I KaTeropuu} NnoABeprarTcs BCe UCKYCCT-
BelHble 3a3eMAMTEAH, TOKOOTBOABI M MeCTa UX NPUCOEAUHEHUH,
NPy 3TOM €XXETrOAHO NPOU3BOAHTCS nposepka A0 20% ux obuie-
ro Koaydecrsa. [lopakeHHble KOPPO3nen 3a3eMAUTCAN U TOKO-
OTBOABI IPY YMEHbLIIIEHWY HMX NAOIIAAU IIOIIePeYHOro CeyeHus
Honce ueM Ha 25% AOAXKHEI OBITH 3aMeHeHEI HOBLIMU,

BueouepeaHble OCMOTPBI VCTPOUCTB MOAHHE3AATHL! CACAY-
eT OPOU3BOAUTH [HOCAE CTUXHUHBIX OeACTBAX (ypAraHHBIN Be-
Tep, HABOAHEHHME, 3eMAETPsACEHUE, NOXXAP) U I'Po3 Uype3Bhivau-
HOM WHTEHCHBHOCTH.

BueodyepeaHblie 3aMepbl CONPOTUBACHUS 3a3€MACHHUSA YCT-
POHYICTB MOAHMUE3AIUIUTLL CACAYET HPOU3BOAUTE MOCAE BBIITOAHE-
HUSA PEMOHTHEIX PabOT KaK Ha YCTPOUCTBAX MOAHUE3AIUTHI, TaK
1 Ha caMHX 3alifiiaeMbix oObeKkTax ¥ sOAM3H HHUX,

Pe3yAbraTel IPOBEPOK OMOPMAAIOTCA aKTAMU, 3aHOCATCHA B T1aC-
[10pTa U XKYPHAA y4yeTa COCTOAHUS YCTPOUCTB MOAHME3aJUThL.

Ha ocHOBaHMI MOAYYEHHLIX AGHHBIX COCTABAAETCA IIAAH pe-
MOHTA ¥ YCTpaHeHNs1 Ae(PEeKTOB YCTPOUCTB MOAHUE3alINnThI, 00-
Hapy >KeHHbLIX BO BpeMsi OCMOTPOB U [IPOBEPOK.

3eMAfiHble paboTHI y 3aluuidaeMbBlX 3AaHUM U COOPYIKEHUN
O0BEKTORB, YCTPOUCTB MOAHHE3AUIUTHI, a TAK)Ke BOAM3U HUX ITPO-
H3BOAATCsI, KaK IIPABUAO, C pa3pellieHHs 3KCOAYATHPYIOEen
OpPraHMU3alMu, KOTOPAA BBLIAGAACT OTBETCTBEHHLBIX AU, HAOAIO-
AGIOLIIX 3d COXPAHHOCTBLIO YCTPOUCTB MOAHUE3AIUTHI.

Bo BpemMs rpo3sl paboThl HA YCTPOUCTBAX MOAHHE3ALIUTH! H
BOAM3HU HUX HEe NPOUIBOAATCH.
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