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e MonHua - 3T0 MOLLUHBLIN 3NEKTPUYECKUIA
pa3psd, BO3HUKAKOLWMA NpyU AOCTaTOYHO
CUNbHON 3neKTpusaymn obriakos U Ty
Mexay cobon unm mexay Ty4en u 3emMrien.



* Menb4yanwine Kpuctannbl nisga ycTpeMnsarTcs C
BOCXOASILLMMUM NMOTOKaMW BO34yxXa B BEPXHIOK YacTb
obrnaka, passuBas ckopocTb Ao 150 KnnomMmeTpoB B
4yaCc M MHOIOKpaTHO coyaapsasch C Apyrumu
Kpuctannamu. [pn aTnx CTONKHOBEHUSAX MENKNE
KpUCTansbl Nbga TEPAIOT 3NEKTPOHLI U NpUobpeTaroT
NoONOXUTenbHbIN 3apsia. B To e Bpemsa boree
TSKenble YacTuubl nbaa NnpuobpeTaroT
oTpuuaTtenbHbIX 3apag 1 onycKarTCAa B HUXKHIOK
yacTb obraka. Taknum obpa3om co3aaeTcs
pasfeneHue 3apagoB C Pa3HOCTbLIO MOTEHLMANoB B
MWUNINUOHbI BOSILT, KOTOPada 1 ABnseTcs NpuiYnHOu
MOJITHUW.



dPoTorpacdhmn MONHUN




Pa3psaa monHuu Ha tepputopumn INC




 Ha nepBoun ctaguun, B 30HE, A€ 3NeKTPUYEeCcKoe nosme gocTuraet
KPUTUYECKOIo 3Ha4YeHUsd, Ha4YnMHaeTcs yaapHas noHusauusaHa
nepBoOu cTaaun, B 30He, rae ArIeKTPUYECKoe none AoCTUraer
KPUTUYECKOro 3Ha4yeHuns, Ha4ynHaeTcsa yaapHas noHm3auus,
co3gaBaemasi BHa4ane cBobogHbIMU anekTpoHamuHa nepBon
cTaauun, B 30He, rae arfiekKTpUYecKoe rnosie AoCTUraet KpUTUYECKoro
3HayeHus, HadnHaeTcsa yaapHas noHu3auusa, cosgasaemMas BHavyarne
CBODOOAHLIMW 3NEKTPOHaAMUN, BCeraa UMELLMMUCA B HEOOSbLLOM
KONn4ecTBe B BO34yxe, KOTOpble Nog AEUCTBUEM SMIEKTPUYECKOIO
nonsgHa nepBown ctagumn, B 30He, rae arieKTPUYecKoe rnorse
OOCTUraeT KpUTUYECKOro 3Ha4eHusa, Ha4ynHaeTcqa yaapHas
NOHU3aLMsl, co3gaBaemMasi BHa4ane cBob6ogHbIMU 3NEKTPOHaAMN,
BCerga uMmerwmmMmmncs B HeOOMNbLIOM KONMMYECTBE B BO3AYXe,
KOTOpble NoA, AEUCTBMEM JNEKTPUYECKOrO MOsSiA NpModpeTatoT
3HaYNTENbHbIE CKOPOCTWU NO HanpaBreHMIo K 3eMrie U, CTankuBasdch
C MofeKkynamm, coctaBnaoWMMM BO3AYX, MIOHU3YIOT UX. Takum
oOpa3oM BO3HMKAIOT 3NEKTPOHHLIE NaBUHbLIHAa nepBon ctaguu, B
30He, rae anekTpmuyeckoe nosie AOCTUraeT KpUTUYECKOro 3Ha4YeHus,
HayMHaeTCcq yaapHaa noHuU3auusa, cosgaBaemas BHa4vane
CBOOOAHBIMW 3NEKTPOHAMU, BCceraa MMeroLmumMmmcs B HebornbLLIoMm
KOnn4yecTBe B BO34yxe, KOTopble Nod AEUCTBUEM 3NEKTPUYECKOro
nons npnobpeTtaroT 3Ha4YUTENbHbIE CKOPOCTU MO HaMpPaBIieHUIO K ¢

3eMJie U, CTalrikmBadCb C MOJieKyJlaMW, COCTaBIALWNMN BO3OYX,
MOHIAAVKOT MY Tavuunm obnNnAa2nii RO2ALUKALOT ANV THhOMU LIS AARIAL LI




« [lo Mepe NnpoaBMXXEHUNA Nuaepa K 3emne HanpskEHHOCTb MOoMs Ha
ero KoHLe ycunuBaeTcs 1 noj ero AeNcTBMEM U3 BbICTYMNaloLLMX Ha
NoBepPXHOCTM 3eMnun NpeaMeToB BbliOpachiBaeTCA OTBETHbIN
CTpUMep, COeUHSAIOLLNIACA C NIMaepoM. OTa 0COOEHHOCTb MOMHUY
MCnonb3yeTcs Ana cCo3aaHns MONHMEOTBOAA.

« B 3aknouuTtenbHOM cTaanm rno MOHM30BaHHOMY NUAEPOM KaHany
criegyeT obpaTHbIU (CHU3Y BBEPX), U FAAaBHbIW, pa3paa
MOJTHUU, XapaKTepunsyrLnMncsa TokamMmm OT AECATKOB 40 COTEH ThiCAY
amriep, ApKoCTbiO, 3aMeTHO MNpeBbillarLien APKOCTb nuaepa, 1
OONbLLION CKOPOCTLIO NPOABUMKEHUSA, BHa4Yane goxoasiien oo
~100000 KnnomeTpoB B CEKYHAY, a B KOHLIE YMeHbLUaKLWencsa 4o
~10 000 knnomeTpoB B cekyHAy. TemnepaTypa KaHana npu rnaBHOM
pa3psige moxet npesbiwatb 25 000 °C. nnHa KaHana MonHun
MOXeET ObITb 0T 1 g0 10 KM, AMaMETP - HECKOSIbKO CAHTUMETPOB.

« [locne npoxoXgeHua nMmnynbca Toka MoOHU3auuda KaHana u ero
cBeveHune ocnabepatoT. B donHanbHOM cTaaum TOK MOSTHUU MOXET
ONUTBLCS COTble U AaXe OeCATble O0NM CeKyHAbl, 4oCTUras COTeH U
ThicAY amnep. Takne MOMHMN Ha3bIBaOT 3aTXXHbIMWU, OHU Haubonee
4aCTO BbI3bIBAKOT MoOXapbl.




OTaenbHble cTaguu pasBUTUA OOpaTHOro paspsaaa u
N3MeHeHne BO BPeMEHU TOKa MOSTHUMN
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* A - HavanbHas cTagus NMOepHOro paspsaaa;
b - nocnegHsas ctagus nuaepHoro paspsaaa;
B - BO3HMKHOBEHME 30HbI UHTEHCUBHOM MOHM3aLMN BONN3M NOBEPXHOCTU 3EMIU;
[ - npoMexyTo4yHaa ctagma pasBntus obpaTtHoro paspsaa;
[l - 3aknounTENbHAs CTagus pa3BuUTUA obpaTHOro paspsaa;
1 - KaHan nugepa;
2 - 30Ha NepecTpPoOnKM KaHana;
3 - KaHan obpaTHoro paspsiaa. 8



Bosgencrtems MonHUM NPUHATO NoapasaenaTb Ha
OBe OCHOBHbLIE Fpynnbil:

- NepBUYHbIe, Bbi3BaHHbIE NPAMbBIM YAAPOM
MOJMHUW;

- BTOPUYHbIE, MHOYLMUPOBAHHbIE BNU3KNMU €€
pa3psagamMn Unn 3aHECEHHbIE B OO BEKT
NPOTSXKEHHBbIMN METaNIN4YeCcKUMu
KOMMYHUKaLNSIMW.



- JNeKTpun4yeckKkume, CB43aHHbIE C NOPaXEHUEM nogen nnu
XNBOTHbIX 3JTIEKTPUNHECKNM TOKOM U MNMOABIIEHUEM
nepeHanpaxeHmn Ha nopa>KeHHbIX aJfieMeHTax.

- TepMunyeckue, CBs3aHHbIE C PE3KUM BblAENIEHNEM
TEennoTbl MPU NPSIMOM KOHTaKTe KaHarna MOJMHuU C
coaepXuMbiM oObEKTa 1 NPU NPOTEKaHUN YEPE3 OOBLEKT
TOKa MOJTHUMN.

- MexaHu4yeckue, o0ycroBrieHHbIE yaapHOW BOSTHOM,
pacnpocTpaHsloLWeENCA OT KaHana MOJSTHUU, U
aNekTpoanHaMU4eCKUMMM cunamm, 4eENCTBYOLWLMMWU Ha
NPOBOAHUKN C TOKAMUN MOJSTHUN.
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BTopu4yHbIEe NpOoABNEHNUA MOMHUX CBA3aHbLI C AEUCTBUEM Ha
OOBLEKT 3NEKTPOMArHUTHOro Nons 6rnM3kux paspsaos.
Ob6bI4YHO 3TO rnosie paccmaTpuBalroT B BUAE OABYX
COCTaBNAKOLWMNX:

- nepBas (INeKTpocTaTnyeckas) oodycrnosreHa
nepemMeLleHNeEM 3apsa0B B NUAEPE U KaHane MOMHUM,

- BTOpas (aneKTpomMarHuTHas) - USMEHEHMEM TOKa MOSHUU
BO BPEMEHMW.

3J'IeKTpOCTaTI/I‘-IeCKaF| NHOYKUNA NPOABIIAETCA B BUOE
nepeHanpAaxxeHnd, BO3HUKarLWero Ha MeTarJin4eCckmnx
KOHCTPYKUUNAX obbeKkTa 1 3aBUCSLLENO OT TOKa MOJTHUMN,
PacCToAHNA OO MeCTa yaapa 1 CONnpoTuBIiEHUA 3a3EMJIUTESIA.

QrekTpomMarHuTHas MHAYKUusS cBs3aHa ¢ obpasoBaHMEM B
MeTannuyeckux kKoHTypax SAC, nponopumMoHanbHON KPYTU3HE

TOKa MOJSTHMM U NNoLwaan, OXBaTblIBAEMOW KOHTYPOM. »



[TpaBuna yctponcTea anekrpoyctaHoBok (MYJ);

PO 34.21.122-87 NHCTpyKUMA NO MOSIHME3aLLUTE 34aHUA K
COOPYXXEHUU;

CO 153-343.21.122-2003 UNHCTpYyKUUSA NO YCTPOWUCTBY
MOJTHME3aLWNTbl 30aHNN, COOPYKEHUU X NPOMBbILLUIIEHHbIX
KOMMYHUKaUWN;

PO 153-34.3-35.125-99 PykoBoAcTBO NoO 3aLliuTte
anektpuyeckmx ceten 6-1150 KB OT rpo3oBbIX 1 BHYTPEHHUX
nepeHanpsXxeHuu,

FOCT P 50571.19-2000 GnekTpoycTtaHOBKM 3a0aHun Yactb 4
TpeboBaHus no obecnevyeHuto besonacHocTu [naBa 44
3alwmTa ot nepeHanpsxxeHnn Pasgen 443 3awuTa
9NIEKTPOYCTAHOBOK OT rPO30BbIX 1 KOMMYTaLUOHHbIX
nepeHanps>keHun.
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Komnnekc cpeactB MOnNHMUe3aLWmTbl 3gaHnun Unm
COOpPYXXEHUIN BKIIOYaET B cebsl yCTpoOUCTBa 3alluUThbl OT
NPsSMbIX yOapoB MOMHUU (BHELLHASA MOSTHUE3aLLUTaS
cucrema (M3C)) n yctponcTtsa 3aLluTbl OT BTOPUYHBIX
BO34eNCTBUN MOSTHUM (BHYTPEHHAA M3C).

* BHewHaa M3C mMoxeT ObITb n3onmpoBaHa oT
COOpYXXeHUa (OTAENbHO CTOALLME MOMTHUEOTBOAbI -
CTEPXXHEBbLIE USTN TPOCOBbLIE, @ TAKXXe CoCeaHnEe
COOpPYXXEHUSA, BbIMOMHAOLLNE PYHKLUMN ECTECTBEHHBIX
MOJTHMEOTBOAOB), NN MOXET ObITb YCTaHOBIEHA Ha
3almuIaeMOM COOPYXEHUN N gaxe ObITb Ero YacTblO.

* BHyTpeHHMe yCcTponcTea MoJSiHME3aLnThI
npegHasHa4vyeHbl ANa orpaHNYeHnUsa arekTPoMarHUTHbIX
BO30ENCTBMN TOKa MOJTHUMN N NpeaoTBpalLleHnd
NCKPEHNIN BHYTPW 3alLULLIAEMOro O0bEKTA.
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BHewHsaa M3C B obLiem criy4yae coCToUT U3
MOJSTHMENPUEMHUNKOB, TOKOOTBOAOB 1 3a3EMITUTENEN:

 MonHuenpueMHuUK - YacTb MOJSIHUEOTBOAA,
npegHasHadYeHHas onsa nepexsarta MOMHUMA.

e TokooTBOA (CNycCK) - YHacTb MOJIHUEOTBOAA,
npeagHasHavyeHHasa ans oTeoda Toka MOSIHUKU OT
MOJTHUENMPUEMHUKA K 3a3EMITUTENIO.

e 3aszemMnuTenb - NPOBOAsALLAA YaCTb UM COBOKYMNHOCTb
COEVHEHHbIX MeXay cobor NpoBOASALLINX YacTeN,
HaxXoOsALLNXCS B ANEKTPUYECKOM KOHTAKTE C 3eMnel
HenocpeacTBEHHO UMW Yepes3 NPOBOASLLYIO Cpeay.
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BHewWwHAA MONHMe3awWMTHasa cmcrema




IcKycCTBEHHbIE MOMHUENPUEMHUKN — 3TO CrieLmarnbHO
YCTaHOBMNEHHbIE, B TOM Y/CHE N Ha 00beKkTe, MONHUENPUEMHUKNA.

EcTecTBeHHbIE MOJTHNETNPUEMHUKA.

a) MeTannmM4yeckne KpoBnn U MeTanmmnyeckne KOHCTPYKLMK
KPbILLIV

B) MeTarninyeckne aneMeHTbl Tuna BOAOCTOYHLIX TPYO,
yKpallueHUn, orpaxaeHun no Kpaw KpbIwn 1 T.0.,

r) TEXHONMOrM4Yeckme MeTannuyeckne Tpyobl 1 pesepsyapsl,

EcTecTBEHHbIN MOJTHUENPUNEMHUK OOJ1XKEH COOTBETCTBOBATD
onpeaerneHHbIM Tpe6OBaHI/IF|M Mo TornuwnHe, ce4eHnto MeTarlijlia "
nponnaBieHne Ui npoXxor aToro MeTasjia He AO0JIXKEH NMPUBECTU
K OnacHbIM UK HEOOMYCTUMbIM MNOCJIEACTBUAM,
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MornHneoTBOAbl Pa3aenstoT Ha CTEPXKHEBLIE, TPOCOBLIE U
CETKMW.

CTepXxXHeBble MOMTHMEOTBOALI NPEeACTaBAAIOT COOON
BepTUKanbHbIE CTEPXHU (MaYThbl), YyCTAHOBMEHHLIE Ha

3a3eMIeHHbIX KOHCTPYKUUAX OObeKTa (COOPYKEHNSA) Unu
PAOOM C HAM U COeAUHEHHbIE C 3a3eMITIUTENEM.

TpOCOBbIe MOJTHNEOTBOAbl UMEKT MOJIHUETTPUEMHUK B
Bae ropn3oHTaribHoO nogBeLlleHHbIX TPOCOB,
coeaAnNHeHHblEe C 3a3eEMJINTESIEM HYEePE3 TOKOOTBOAbI.

CeTKm cocTosaT n3 NPOAOJIbHbIX U NOMNEepPEYHbIX
FOPN3OHTAlIbHbIX 3J1EKTPOAOB, COEANHEHHDbLIX B MECTaxX

nepeceyeHun.
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B uensix CHWKeHnst BEpOATHOCTU BO3HUKHOBEHUSI OMNACHOIo
NCKPEHNSI TOKOOTBOAbI AOMMKHbI pacrofiaratbCs Taknm
obpa3om, YTOObI MeXay TOYKOW NopaKeHs 1 3eMIeun:

a) TOK pacTeKkancsi N0 HECKOMbKUM naparnnenbHbIM NyTAM;
6) AnvHa aTnx nyteun Obina orpaHu4yeHa 4o MUHUMYMa.

XenartenbHo, YTOOblI TOKOOTBOALI PABHOMEPHO
pacnonaranucb no NnepuMeTpy 3allULLaeMOro oobekKTa.

[To BO3MOXXHOCTM OHUM NPOKNaAdbiBatoTCA BONMU3N yrinoB
30aHUMN.

TokooTBOAbI NPOKaabiBalOTCs MO NPAMbIM U
BEPTUKANbHbLIM JIMHUAM, Tak YTOObI NYTb A0 3€eMSIN ObIsi
MO BO3MOXXHOCTU KpaTyanwmm. He pekomeHayertcs
NpokKfiagka TOKOOTBOAOB B BUAE NETENb.
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Bo Bcex cny4asix, 3a UCKITIO4EHMEM MUCMONb30BaHNSA OTAENBHO
CTOSILLIEr0 MOMNHNEOTBOoAAa, 3a3eMNUTENb MONMHNE3ALLUTLI CreayeT
COBMECTUTb C 3a3eMINUTENSMU SNEKTPOYCTAHOBOK U CPEACTB
cBsA3n. Ecnn 9T 3aszemnutenn JomkHbl ObiTb pasgeneHbl no
KaKNM-NNBO TEXHOIOIrMYECKMM COODPaXKEHUAM, UX CreayeT
00beaNHUTL B 0OLLIYIO CUCTEMY C MOMOLLbIO CUCTEMBbI
ypaBHMBaAHUNA NOTEHLNAMOB.

Llenecoobpa3sHo ncrnonb3oBaTth creayoLue TUnbl 3a3eManTenen:
OWH U HECKOIbKO KOHTYPOB, BEPTUKalibHbIE (MM HAKIOHHbIE)
ANEeKTPO/bl, PaanansHO PacxoAaLMecs ANeKTPOdbl UMK
3a3eMNALMIA KOHTYP, YNOXEHHbIN Ha AHE KOTNoBaHa,
3a3eMnALLMe CEeTKN.

CunbHO 3arnyoreHHble 3a3eMNUTENN OKa3blBaloTCS
9 PEKTUBHBbIMU, €CNU YOENbHOE COMNPOTUBMNEHUE IPYHTA
YMEHbLUAETCS C rMyonHOn 1 Ha 6onbLLIOW rMyOuHE OKa3blBaeTCS
CYLLLECTBEHHO MEHbLLE, YEM Ha YPOBHE OOLIYHOIO
PACMNONOXXEHUS.
19



[1lpyn oTpuuatenbLHOM ygape MOJSIHUK BCrea 3a
rmaBHbIM pa3psaaomM obblYHO HabogarTCs
NOBTOPHbIE pa3psabl MO TOMY Xe KaHany.

B otoenbHbIX criyvyasix Habnoganock 40 Tpuauatu
n bornee NOBTOPHbIX pa3psaoB B OAHOM yaape
MOJSTHUKN, oaHako 50% yoapoB COAEPXKUT He
boriee OBYyX-TpeX UMMYnbCOB.

[TonoXxuTenbHble yaapbl MOMHUKU, COCTaBNAKLLNE
B cpeaHeM 10%, BbIBatOT, Kak NpaBuIo,
OQHOKpaTHbIE.
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XapakTepHble ocuunnorpaMmmbl UMNYyJNbLCOB TOKa
nepsou (1) n nocrnegytowmx (2) coctaBnsoLWLNX MHOIOKPATHOrO
paspsga MOSTHUKM OoTpuLaTeribHOW NONAPHOCTHU
B ABYX MacLuiTabax BpeMEHWN.
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CDopma BOJIHbl TOKa MOJIHUUA
'(M)‘

50% 1

mp -4 =

s Bonwua 8/20. TokoBbIf MMIMYNLC CO CKOPOCTLIO ABKXKEHWA
50% I, BUPTYaNnsHoOro GpoHTa 8 MKC, BpeMa NOCTUXEHUN
B | e NONOBUHE 3HauyeHua pasHo 20 MKC (Ang oToOpaxeHms
HEeNPAMOro yaapa MONHWA).
I Bonxa 10/350. TOKOBHA MMNYNLC CO CKOPOCTLIO
ABUXEHUA BUPTYanbHOro ¢pouta 10 MKc, Bpemsa
AOCTUXEHNSA NONOBHHE 3HaYeHWa paBHo 350 Mkc (ona
OTOOpaXEeHUN MNPAMOro yaapa MONHWK).

L T v v v »
0 10 20 100 200 300 350 ¢ (uxc)

Nmnynbc ¢ goopmoint BonHbl 10/350MKC COOTBETCTBYET MMMYNbCY TOKa NPy NPSIMO
monHun (MYM) B cucteMy MoOnHUe3awmnTbl 30aHnUs UNn B BO3AYLLHYIO JIUH
COTHU Knnoamnep).

Mmnynbc ¢ dopmont BosiHbl 8/20MKC COOTBETCTBYET MMMYIbCY TOKA, HaBedeH
METanNIMYECKNX KOHCTPYKLUMAX OO bEKTa UM B NUHUN SneKkTpornepeaad n
paspsigax unu npu ygarneHHoM ygape MonHuu (4eCATKU-COTHU Knrioam

Mmnynbc ¢ dopmont BosHbl 1,2/50MKC COOTBETCTBYET OCTAaTOMHbLIM NEPEHa
MOXET JOCTUraTb aMnInTyabl B JECATKU Knloamnep.



JlorHopManbHbIA 3aKOH pacnpeaeneHus
aMnNNnUTya TOKa MOJTHUMU
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Hanbonee nHdpopmatnBHOW AN pacyeTa
rpo3onopa)aemMoCcT SHEPreTUYECKNX OOHEKTOB
XapaKTEPUCTUKOWN SIBMAETCSA NMMOTHOCTb pPa3psiaoB MOMHUK
Ha 3emMrto p;

Yucno rpo3oBbix gHen N - Handonee pacrnpocTpaHeHHbIN U
ONNTENbHO Ha6mouae|v|bw| BO MHOIMX CTpaHax rnokasarterb
rPO30BON aKTUBHOCTWU,

[1pogoMKUTENBHOCTL EXXEr0AHON rPO30BON OEATENBHOCTU B
yacax N_ Ha6mouaeTc;| B psae ctpaH (30 net n gonelule), B
TOM YKCHie 1 Ha Tepputopun dbeiBuero CCCP;

OTmeueHa koppensiums p, u N, onucbiBaemas Ans
PaBHUHHbIX PaNoOHOB 33BICUMOCTbIO

p, = 0,09N_ .
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KapTta rogoBou npogomKuteribHOCTU rpo3 B
“Hacax ans TeppuTopun obiBwero CCCP
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CornacHo NpUHATON pacYeTHOU MoaeNn HEBO3MOXKHO
co3gaTtb naeanbHy 3aluTy OT NPAMbIX YOapOoB
MOJTHMW, MOSTHOCTbLIO UCKITHOYaloLLYHO MPOopPbLIBbLI HA
3alluLLaeMbii OOBbEKT.

OfgHaKko Ha npaKkTuKe OCyLEeCTBMMO B3auMHOEe
pacnonoXeHme odbbekTa u MONIHMEOTBOAA,
obecrneynBatoLLiee HN3KYH0 BEPOATHOCTb NPOpPbIBa,
Hanpumep 0,1 1 0,01, 4TO COOTBETCTBYET YMEHBLLUEHNIO
yucna nopaxeHumn obbekta npumepHo B 10 n 100 pas no
CpaBHEHUIO C HE3aLNLLEHHBIM OOBEKTOM.

[1ns1 6onbLUMHCTBA COBPEMEHHBIX OOBEKTOB MPU TaKUX
YPOBHSAX 3alNTbl 0becneymBaeTcst Manoe Kornn4ecTBo
NPOPbLIBOB 3a BECb CPOK UX CITYKOBbI.
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30Ha 3aLnTbl MOSTHMEOTBOAA - MPOCTPAHCTRO,
BHYTPW KOTOPOro 34aHue Unn CoopyKeHune
3aluLLEHO OT NPAMbIX YOapoB MOJSIHUU C
HaOEeXXHOCTbIO HE HMXE onpeaeneHHoro
3Ha4YeHusa. HammeHbLllen n NOCTOAHHOU
HaJeXHOCTbI 0bnagaeT NOBEPXHOCTb 30HbI
3alWnTbl; B rMyOMHE 30HbI 3aLMTbl HAOEXKHOCTh
BblLLE, YEM Ha €€ NOBEPXHOCTMW.

3oHa 3awunTbl Tuna A (PO 34.21.122-87):
obnagaet HageXXHocTblo 99,5% u BbiLe,

a tuna b - 95 % un BblLe.
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30Ha 3awWnTbl OAUHOYHOIO
CTep)XHeBOro MosiHMeoTBoaa

30HbI 3aLNTbl OANHOYHbBIX CTEPXKHEBbLIX
cnegywouwme rabaputHble pasmepsbl (
30Ha A:

30Ha b:



3awmTHasda 30Ha OAMHOYHOUN aHTE@HHOU MauYThbl

BepTUKalbHBINA
MOSHUENPUEMHM

AHTeHHas
Ma4yta

K dnuxaniemy anemeHTy
MOJTHUE3alLUNTHOW NPOBOLKN




30Ha 3awWunTbl ABOUHOIO
CTep)XHeBOro MosfiHMeoTBoAa
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30Ha 3awWnTbl ABOUHOIO
CTep)XHeBOro MofiHMeorsoaa




30Ha 3aLlUThbI MHOINOKpaTHOro mMoJyiHneoTBoAa

OCHOBHbIM ycrnosmem 3allinileHHOCT OA4HOIo Ui HECKOJIbKNX 0ObeKTOB
BbICOTOU hx C HaAeXHOCTbH, COOTBETCTBYHOLLEN HAOEXKHOCTU 30HbI An
30HbI b, ABNAETCA BbINOSIHEHNE HepaBEeHCTBaA rcx > 0 gnsi Bcex nornapHo

B3ATbIX MOJIHNEOTBOAOB. 32



OOLwasa 30oHa 3aWwuThbl
TPeX CTepXXHeBbIX MOJIHNEOTBOAOB




30Ha 3aWunTbl TPOCOBOIro MoOsfIHMeoTBOoAA

30HBI 3AIUHTBI OJHHOYHOIO TPOCOBOIO MOJIHHEOTBOJA HMEIT
clenyromne rabapHTHBIE PazMepbL
SoHa A:

Iy = 085h;
5 = (135 -0,00250)7

r = (135-0,00250) -1, /085)
3ona b:
h=092h;

n=L17h;
r. =17(h—h, 1092)

,Z[J'[ﬂ 30HBI THIIA b BBICOTA OHHOYHOIO TPOCOBOI0 MOJHHEOTBOOA MPH
H3BE€CTHBIX 3HAI€HHAX llx H Iy OIIpenerieTca mo (l)opmy.ne

h=(r, +185% ) /1,7



30Ha 3aWuThbl TPOCOBOIO MoJiHueoTBoAa




[Mporpamma pacyeTta 30H MOJTHUE3aLUTbI,
pa3pabotaHa B YHJ1 9TM HI'TY
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Pe3ynbTaT pacyeTra 30H 3allUTbI
(3oHa A no P[] 34.21.122-87)




30HHaA KOHUenuus
OT BTOPUUHbIX MP!
MO



ObwWwmnn NpuUHUMN 3aLLnUTbl OCHOBBIBAETCS Ha
CO3[aHuN BHYTPU Uccnegyemoro oobLeKkTa 30H, B
KOTOPbIX CYLLECTBYET onpeaeneHHasa cTeneHb
noaBepXeHHOCTN YCTPOUCTB Ha BO3AENCTBUE:

- HaﬂpFI)KeHI/II7I N UMIMYJIbCHbIX TOKOB B CETU
HU3KOIO HalpA>XeHUA,

= HaI'IpFI>KeHVIl7I N UMMNYJ1IbCHbIX TOKOB B CNCTEMAaX
nepeanayn CNrHarioB,

- UMNYNbCHOIO 3NeKTPOMarHUTHOro Moss
(HenocpeacTBEHHOE BO3AeNCTBUE Ha
YCTPOWCTBA B OTAENbHbIX 30HaX).
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B obbekTe, pasgeneHHOM Ha 30HbI, NpU Nepexoae u3
OOHOW 30HbI B OAPYryto NPOUCXOAUT OrpaHNYeHune
NUKOBbIX BEMUYUNH rnepeHanpsi>keHnun, BO3HUKaoLLMX B
yCTaHOBKaX HMU3KOro HarnpskXeHus, u UMnyrbLCcoB
3NIEKTPOMAarHMTHOro rnosnsa Ao YPoBHEW, AOMNYCTUMbLIX B
NaHHOW 30He.

B npnHATBLIX 0003Ha4YEHUAX 30HbI C HAUBOSBLLIMM PUCKOM
0003Ha4veHbl kKak 30HbI OA 1 0B. Nocneaytowine 30HbI
obo3Ha4vatoTcs Homepamui, 2, 3, ... Hem BbilLe HOMEP
30Hbl, TEM HMXE 3HAYEHUS OOMYCTUMbIX YPOBHEWN
NMMYNbCHbIX MOMEX.
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Mpumep pasgeneHus o6bLEKTa Ha 30HbI

30HA 0,

i AL MOJTHUE3aWNTHbIE MHCTaNNAunMn /

e
Snexrpovauepre- / Tenexommyuuxauuouub!e NHUN
Th4eckum | —————————————— — z
nuTalLwmn N
kabenb ¢>y|-mameumbm 3asemnurens Eﬂ YCTPOWUCTBA AN OrPaHUYEHUA NepeHanpsiXeHni

m YCTPOWCTBA ANS BbipAaBHUBAHUA NOTEHUUanNoe




Homep

NMukoBoOe 3HaYeHue

NMukoBoOe 3HaYeHue

30HbI UMNYJIbCHOrO UMMNYJIbCHOIO HanpsXXeHus B
Hanps)XXeHus B CeTn NIVHUAX nepenaym CUrHanoBs,

nutaHus, KB KB

3oHa 0, 10 6

1 6 4

2 4 2

3 2,5 1

4 1,5 0,5
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CoeguHeHMs NPOBOAHUKOB C LULMHOWU BblipaBHUBAHUA
noTeHUuManoB B MeCTe UX BBOAAa B OO bLEKT

BblpaBHMBalou.laﬂ wnHa

BHyTpeHHsIA M ; ? . . L. 8. X .
YacTb 3naHus
- orpaHu4uTenu X 2eX o) 4, oX 2o
@ nepeHanpsKeHNi
>Ls-> PEN
s 3nekTponuTaHue B L
§ 220/380V AC ] | g <
o ) . 5
e CurHanbHble kabenm ( i 8
s . .- g
a’ =
: 0 :
e =]
- Q
5 =
s s
g 3
2 8
S
S
=




