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TEXHOJIOTMH U CUCTEMBI CBSI3H, YPOBEHb OaKajlaBpuaTa.
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eab padoTsl

3akperuieHne U yriayOjieHne 3HaHWM, MOJTYYEHHBIX CTYJACHTAMU NPU U3Y-
YCHUH HAIPABJISIONIUX CHCTEM JJICKTPOCBSI3H; HCCIEAOBAHUE BIHSHUS JMHUU
anektponepeaaun (JIDI) u MmonHun Ha snexTpudeckuit kabens cpszu (OKC), a
takke Mep 3amuThl DKC 0T nepeurciieHHbIX BHEITHUX BIUSHUM.

Jluteparypa

1. Angpees, B.A. Hampapnsiomue CUCTEMBI 3JIEKTPOCBA3U [DIEKTPOH-
HBI pecypc]: yueOHUK aia By30B, T. 1. Teopus nepenaum u BinusHus / B.A.
Anppees, 2.J1. [loptaos, JI.LH. Kouanosckwuii; mox pen. B.A. Anapeesa; 11I'Y-
THU — DnextpoH. TekcToBble naH. (1 daitn: 8,23 M6). — Camapa: [II'YTH, 2017
(http://elib.psuti.local/Andreev_Portnov_Kochanovskiy Napravlyayuwie siste
my_elektrosvyazi_T1 Teoriya_peredachi_i_vliyaniya.pdf).

2. Hampapmstomye CcHUCTeMBbI AJICKTPOCBI3U [DIEKTPOHHBIA pecypc]:
y4ueOHUK 171t By30B, T. 2. [IpoexTupoBaHuE, CTPOUTENHLCTBO U TEXHUYECKAS
skcrtyatanus / B.A. AuapeeB [u np.]; mox pen. B.A. Annpeesa; [II'YTU —
OnextpoH. TekcTtoBble Aad. (1 daitm: 3,61 M6). — Camapa: [II'YTU, 2017
(http://elib.psuti.local/andreev_burdin_portnov_kochanovskiy popov_napravlya
yuwie_sistemy_elektrosvyazi_t2 proektirovanie_stroitelstvo_i_tehnicheskaya e
kspluataciya.pdf).

3. Amnzapees, B.A. Hampasnsionme cucteMbl 3JeKTpocBs3u [Tekct]:
y4ueOHUK Juist By30B: B 2 T. / B.A. Auapees, O.J1. [loptHoB, JI.H. Kouanosckuii.
— 7-e u3n., nepepad. u non. — M.: I'opsiuas nunaus - Tenekom, 2009 — T. 1:
Teopus nepenauu u BausHUs. — 424 c.

4. HampaBisroniye CUuCTeMbl 3IEKTPOCBsI3U [ TeKCT]: yueOHUK ISl BYy30B:
B 2 1./ A.B. bypaun [u ap.]; pea. B.A. Auapees. — 7-¢ u3j., nepepad. u gom. —
M.: T'opsiuasg nunusg - Tenexkom, 2010 — T. 2: [IpoekTupoBaHue, CTPOUTEILCTBO
U TEXHUYECKas dKCIuTyaranus. — 424 C.

5. Hedenos, E.M. Texnuueckas snektpoauHamuka [Tekcrt]: yueOHOE mo-
cooue st By3oB / E.M. Hedenos. — M.: Akagemus, 2008. — 416 c.

6. CTpoUTEIbCTBO KaOEIbHBIX COOPYKEHHUH CBA3U: cripaBoYHMK [Tekcrt] /
. A. bapon [u ap.]. — Mocksa: Paguo u cBsa3b, 1988. — 768 c.

Conepxanue padoThbl
1. 3yueHue 0OCHOB T€OpHUH BHEIIHUX BIUSHUU.

2. IIpoxokieHre BXOJHOTO TECTHUPOBAHUS IS KOHTPOJISI OCTaTOYHBIX
3HAHUM.



3. BBI60p HNCXOOHBIX JaHHBIX IJIA ITPOBCACHMA NCCICIOBAHUS.

4. VccnenoBanre BHENIHEro 3ieKTpoMarautHoro BiausHua JIDII na OKC.
5. HccrnenoBanue BHEIIHETO 3JIEKTPOMATHUTHOTO BIIMSHHMS MOJIHMM Ha

OKC.

6. @opMyTUpPOBKa BHIBOJOB IO MOJIYYEHHBIM PE3yIbTaTaM.

7. HOI[FOTOBK& IMMCBbMCHHOI'O OTYCTA.

Iopsiaok BhINOJTHEHUST Pa0OTHI

1. N3yyeHune OCHOB T€OPUH BHEIHUX BJINSTHUA

[Tonb3ysce IlpuiioxkeHneM NaHHONW y4eOHO-METOJUYECKON pa3padOTKH,
U3YYUTh OCHOBHBIE ACIIEKTHl TEOPUHU BHELIHUX 3JIEKTPOMArHUTHBIX BIUSHUM:
— UCTOYHUKH BHEIIHUX 3JIEKTPOMATHUTHBIX BIIUSHHIM;

— OTJINYHE OMACHBIX BIMSHUN OT MCIIAIOIIUX,

— HanboJee paclpoCTPaHEHHbBIE METO/bI 3aIUTHl OT OMACHBIX M MEIao-

mux BimstHuA Ha DKC.

2. Hpoxomenne BXOAHOI0 TECTHPOBAHUA AJH KOHTPOJHA OCTATOY-

HBIX 3HAHUI

2.1. Ckauarpb apXuB C MPOTPAMMHBIM OOECIEYCHUEM [IJIsi BBIMOTHEHUS

MPaKTUYECKON pabOThI M pacakoBaTh €ro B JI0OOOM yJI00HOM MecTe.

2.2. 3anyctuth Qaitn npunoxenus SETUPL (puc. 1). Jannoe npuiosxe-
HUE yCTaHaBJIMBAET HEOOXOANMbIE (Pailiibl AMHAMUYECKUX OMOIUOTEK, KOTOPHIE,
BO3MOYKHO, OTCYTCTBYIOT Ha paboueMm Mecte. Eciam ycTaHOBKa 3aKaHUMBAETCS

OLIMOKOM, TO JAHHBIN LIAT CIIETyeT MPOMYCTUTD.

] ASYCFILT.DLL
[%] COMCATDLL
|2] comct232.0cx

3] comcti32.0cx
5 LB12.exe

& MSCOMCTL.OCX
€] MSMASK32.0CX
] MSSTDFMT.DLL
] MSVBYMS0.DLL
] OLEAUT32.DLL
¥] OLEPRO32.DLL
) SETUP1.EXE
'&# STEUNST.EXE

‘| STDOLE2.TLB

] TABCTL32.0CX
%] VBESTKIT.DLL

Pucynoxk 1.

Pacwmpenue npu...
Pacwmnpenne npu..
InemeHT ActiveX
3nemeHT ActiveX
Mpunoxerne
3nemeHT ActiveX
3nemenT ActiveX
Pacwumpenue npun...
Pacwmpenue npu...
Pacwupenne npw..
Pacwmpenue npu...
Mpunoxenne
Mpunoxerne
®ain "TLB
3nemenT ActiveX

Pacwumpenue npu...

VYcTaHoBKa TUHAMHUYECKHUX OUOJIMOTEK
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2.3. 3anyctuth ¢aiin npunoxenus LB12. B oTkpsiBIIieMcs: okHe HaXKaTh
Ha KHOTIKY «Briepen» (puc. 2).

[&] asvcruLTOLL 15.12.1999 13:06 Paclumperue npu... 145K

COMCAT.DLL 31.05.1998 1:00 Paclumpenne npu... 22Kb

comct232.0cx 24.06.1998 1:00 3nement ActiveX 161 KB

comcti32.0cx 22.05.2000 2:00 3nemenT ActiveX 595 Kb nasopawopnaﬂ paso’ra N! 12
(B LBl2exe 25.06.2001 12:14 Mpunoxenme 120K6|

MSCOMCTL.OCX 22,05.2000 2:00 3nemenT ActiveX 1042 Kb

MSMASK32.0CX 22.05.2000 2:00 3nement ActiveX 163 Kb

[5] MSSTDFMT.DLL 14.03.2000 1:00 Pacimpenne npu... 116 Kb ST KIOESTEN COTHT OT BHELLIEN S BIHETH T
@ MSVBYME0.DLL 27.05.2000 2:00 Paclumpenue npw... 1356 Kb

OLEAUT32.DLL 15.12.1999 13:06 Paclumpenne npu... 585 Kb

@ OLEPRO32.DLL 15.12.1999 13:06 Pacwumpenue npu... 161 Kb

ﬂ SETUP1.EXE 20.06.1998 1:00 Mpunoxexune 280 Kb

@ STEUNST.EXE 12.06.1998 1:00 Mpunoxenue 72K

[] sTooLE2.TLE 15.12.1999 13:06 ®aiin "TLB" 18Kb

TABCTL32.0CX 22,05.2000 2:00 nement ActiveX 205 Kb

VB6STKIT.DLL 26.03.1999 1:00 Pacwmpenne npu... 100 Kb

PucyHOK 2. 3amyck NpHIIOKEHUS MPAKTHICCKOU PadOTHI

2.4. Tlpo#iTu TECT, COCTOSIIINN U3 TIATH BOrpocoB (puc. 3). [IpomucTeiBa-
HHE BOIPOCOB OCYIIECTBIISIETCS C MOMOIIBIO KHOIMOK CO CTPEIKAMH, HaxoHs-
LIMXCs B [IPaBOM 4aCTU OKHA. B Kax10M Bompoce npearonaracTes OT OJHOro 10
HECKOJIbKUX BapUaHTOB OTBETAa. TecT cunuTaercsl MpONAEHHBIM NPH CTA MPOLIEH-
Tax MPaBUJIbHBIX OTBETOB. KOIMYECTBO MOMBITOK MPOXOKICHHS TECTa HE OTpa-
HUYEHO.

Tect (5 BONpocos)

{elWHWE 3NeKTHI IFTHUTHBIE UCTOYHUKK Bl

e OCHOB ST HA AUHKUU CEBA3I
&TMOCPEPHOE 3AEKTPUYECTED | MPOMBIWAGHHBIE 3 AEKTPUYECKIUE YCTSHOBKM
AWHIAN 3 NEKTPONEPEAAUH COCEAHNE UENU AGHHON AUHMIA CBASH

HKaKMTE 3NeKTpOoMark Hbl2 BAWAHWSA, BEISEIBEHIWWE PASpYWEHWE AIUMHERHEBIX COORYKEHMIA U \HLIUOHHO A
annNapaTypel & TAKKe min. HEBEASHHDE HANPSKEHWE, NPEBLIWEHWE KOTOROr0 CYMTAETCA ONACHEIM.
RRLCAN e T

AWHIAN 3 NEKTPONEPEAAUH

TMOCPEPHOE 3AEKTPUYECTED

NEPEASIOWWE PAAUOCT 3HUMK

MCNOAb30BAHUE METANAMYECKUE MPOSOCTOMKUE katenen

NPOKN3AKE METANAUYECKUK NOASEMHbIX TPOCOE

MPUMEHEHWE PEAYKUHOHHBIX TRHCPOPMATOPOB

Brepeg >>

Pucynok 3. BxonHoe TectupoBanue



3. BblﬁOp HUCXOAHBIX TaHHBIX JJISl IPOBCACHUA UCCIICAOBAHUA

HcxonmHble maHHBIE OMPENEISIOTCS CYMMOM IBYX MOCIEIHUX ITU(p HOME-
pa 3a4eTHON KHUKKH CTYJIEHTa COTJIACHO Tabiuile 1, B KOTOpoil 3aiatoTcs Map-
kupoBku nByX DKC, mis KOTOpbIX TpeOyeTcsi MpOBECTH HMCCIICIOBAHNE BHEIII-
HUX D3JEKTPOMArHUTHbIX BiaUsSHUU JIDII n mMonmHuuU, a TakkKe UX KOHCTPYKTHUB-
HBIC U DJIEKTPUICCKHUE XapaKTEPUCTHKH.

Tabmuua 1. UcxonHusle JaHHbBIE IUIST KCCIIEIOBAHUS

Cymma 1Byx HTOCTIEHIX upp MapkupoBKa IepBOro Kaoens MapkupoBKa BTOPOTro KadeJs
HOMeEpa 3aYCTHOM KHUKKHU

0 MKCB-1x4 MKCB-4x4
1 MKCK-4x4 MKCK-7x4
2 MKTTII-4 MKTITICE-4
3 MKCABn-4x4 MKCB-7x4
4 MKCAIIn-1x4 MKCAII-7x4
5 MKCAIIn-4x4 BKIIII-2,1/9,4
6 MKCABnllIn-4x4 MKCABn-4x4
7 MKCCHIn-4x4 MKCAB-4x4
8 MKCABn-1x4 MKTII-4
9 MKTIICE-4 MKCB-1x4
10 MKCAIIn-1x4 MKTII-4
11 BKIIII-2,1/9,4 MKCABn-1x4
12 MKCB-4x4 MKCK-7x4
13 MKCB-7x4 MKCAIIn-4x4
14 MKCABnllIn-4x4 MKCK-4x4
15 MKTTII-4 MKCB-1x4
16 MKCK-7x4 BKIIII-2,1/9,4
17 MKCB-7x4 MKCB-4x4
18 MKCAIIn-4x4 MKCK-4x4

4. UccienoBaHue BHEHIHEr0 3JIEKTPOMArHUTHOro Biausinus JIJII Ha
IKC

4.1. Haxarp Brnanky «MccnenoBanue onacHoro BiusgHus JIOII Ha snek-
TPUYECKU KaOellb CBSA3M» B OTKPBIBLIEMCS IOCJIE MPOXOXKIEHUS TECTa OKHE
(mar 1, puc.4), BBIOpaTh MapKy KaOessl COTJIACHO BapUaHTY M 3allUCaTh €ro Xa-
PaKTEPUCTHKH B MUCbMEHHBIN oTueT (mar 2, puc. 4). Jlanee HaxxaTh Ha KHOIKY
«Bnepeny (wuar 3, puc. 4).

4.2. UccnenoBanue BIUSHUS YJIETBHOTO CONPOTUBIIEHUS TPYHTA HA 3HA-
yenue npoaoabHoi J/[C, HaBeneHHON B 00070UKe KaOesl.

4.2.1. BBecTu 3HaUeHHE IIUPUHBI y4acTKa COMDKEHUsT =5 KM, 3HaU€HUE
JUTUHBI yyacTka cOmmkenus |=1 kM M 3HaueHHE TOKa KOPOTKOTO 3aMbIKAHUS
JIDI | =2 KA (war 1, puc. 5).

4.2.2. Ins nmoytydeHus TpeOyeMoi 3aBUCUMOCTH MTOOYEPEIHO BBECTH 3HA-
YeHHs YJEIbHOTO CONPOTUBIICHUS TpyHTa p U3 Tabmuusl 2. [Ipu BBonE cieny-
IOIIETr0 3HAUYCHUS MapaMeTpa Mpeablayllee 3HaUeHUue CIeayeT yaanuTh (mar 2,
puc. 5).




4.2.3. I[JUI KaXI0TO BBCACHHOTO 3HAYCHUA L HAXKAThb Ha KHOIIKY «Pac-

YeT» U 3alHcaTh pacdyeTHble 3HaueHus npojonbHord DJ(C E. B ciyuyae npeBbl-
meHus: gomyctumoit JJ1C Takke 3anucaTh XapaKTEepUCTUKU IPUMEHSIEMBIX TPO-
coB 1 HaseneHHble DJIC (E, u E,), noiydeHHble pu UX MCHOIB30BAHUU (IIar

3, puc. 5). [lonydyeHHble TaHHBIC 3aHECTH B TAOJIHILY 2.
4.2.4. Tlosroputb myHKTH 4.2.1 — 4.2.3 1151 BTOpOW Mapku kabemnst co-
[JIACHO BapUaHTYy.

E emacroro smumns JOII a saexrprvecui xabeas comu | | u i piuscxoro Kabant cai
1.BeiGepuTe Tun kagena 1
T AGoIE ConpotueneHue M. A0NYCTUMOE K34 (=50 M'u) MeTanauyeckus
nokposoe, R, Om/km UMNYNbCHoe HanpskeHwe Laon_makc, B NoKpoBoB, Sof
& MKCE 144 [ = 3800 A |
—

" MKCAln 1x4 0,806 3500 2 073

(" MKCABn 1x4 0722 3500 0.21

" MKCE 4x4 2] 3800 044

" MKCAlN 4x4 0,476 3500 056

" MKCAEn 4x4 0.36 3500 011

" MKCABnln 4x4 0,36 3500 015
 MKCAE 434 036 3500 013

€ MKCClUn 44 26 3800 037

" MKCK dx4 13 3300 035

" MKCE 7x4 185 3300 037
 MKCAL 734 1,65 3500 06
 MKCK 7xd 15 3800 03

© BKMN21/9.4 L3 & 0.65

o MKTM -4 147 3400 055
 MKTMNCE - 4 138 3400 053

<< Hazan I Bnepen >>|
3

Pucynok 4. Beibop MapkupoBku kabesnst ajis ucciienoBanus Bausaus JIDII

Hecenenosaxue onacnoro sasuns J3IT xa srexrpmvecsa xaGens caxm ] i Prcucanro xabens cam

2. BeenuTe cBOM NaHHLIE

Paccuet npouzeoauTca ana YactoTel f=50 My

1. BegauTe sHaYeHWe YaenbHOro coNpaTUEAEHUA rpyHTa B Ov*™ (or 10 o 10000 Om*v) 2000 2
2. BeeauTe 3KBUBANEHTHYIO WWPWHY Y4aCcTKa conMkenua B kM [ & npdaenax 0.01- 5 km) 5.
3. Beeaure anuHy ydacTka comrenna L B kM (B npeaenax 0.5 - 5k 1% 1

4. Beeaure | k3 - Tok kopoTkoro sambikadua N3N & kA (B npeaenax |- 10k4 ) (2

MNPy 3a0aHHbIX NapaMeTpax 3Ha4YeHue NpoaoneHoi 3 C, HaseneHHoi B xunax cocTasnser 3923, B,
Yenoewe Unon > E He BEINOAHAETCR, HEOGXO0AMMO PACCHUTATE MePbl SaWMTLI Katens .
B kauecTee YcTPONCTES SaWMTEI NPUMEHMM CTaNbHBIE TROCK!, NOABEWEHHBIE Ha onopax 13N,

Wenonbayorea Tpockl ceverven: 1) 120 ke. mm [(Stp=0.85) ; 2) 70 ke.mm (Stp=0.9) 3
Mpu ucnone3oeaHWy 1- ro Tpoca sHaveHue HaseaenHol 31C coctaenser E= 3334, | B.

Mpu UcnonbsoBaHWM 2- ro Tpoca 3HaveHue HaseaeqHol 3AC coctaenqer E= 3530781 | B.

Bbisoa: Mcnonbayem cTanbHoii Tpoce ceveHuem 70 Ke.mm

Wccnenosanue onacHoro BnuaHus JISIMN Ha anekTpuyeckun kabenb CBSI3U BHIMOIHEHO

<< Hasan Pacuert >>

Pucynok 5. UccnenoBanue BiIMsIHUE yIEIBHOTO CONMPOTUBIIEHUS TPYHTA HA 3HA-
yenue npoaosbHoi DJIC, HaBeAeHHON B 000JI04Ke Kabes



Tabnuma 2. 3aBucuMocTh HaBeneHHOW DJ[C OT yIenbHOTO COMPOTUBICHHUS
rpyHTa

Mapka uccaeayemMoro kabens

[[IupuHa yyacTka COMMKEHUS

S)
a, KM
JnvHa ydacTtka CONMMKEHUS 1
|, kM
TOK KOpPOTKOTO 3aMbIKaHUS
I 1, KA 2

K3

YI[CJ'II)HOG COIMPOTHUBJICHHUC

% 20 50 100 500 | 1000 | 3000
rpyHra p, OM*m

Hagenennas IIPOJ0JIbHASA
OAC E,B

[TapameTpsl IepBOro Tpoca
Hasenennas IIPOAOJIbHAS
51C E.,B

ITapameTpbl BTOPOTO TpOca
Hagenennas IIPOJI0JIbHASA
SACE,,B

4.2.5. Tloctpoutsh rpaduk 3aBucumocty HaBeneHHow J/[C oT ynenbHOro
conporusienns rpyuta E(p) mis mByx mccnemyemsix kabeneii. OGe 3aBucu-

MOCTH OTOOpa3uTh Ha OJHOM rpaduke.

4.3. UccnenoBanue BIUSHUS IUPUHBI YYaCTKa CONMMKEHUSI JIMHUM CBSI3U C
JIDII na 3nauenue npononbHoM DJIC, HaBeeHHOM B 000JI0UKe KaOessl.

4.3.1. BBectu 3HaueHUE yACIBHOTO COMPOTUBIIEHUS TpyHTa p =50 OM*M,

3HAYCHUE JIIMHBI y4acTka cOmkeHus | =1 KM M 3Ha4YeHUE TOKa KOPOTKOTO 3a-
meikanus JIOII | =2 kA (war 1, puc. 6).

4.3.2. Jlna nomydenust TpeOyeMoi 3aBUCHUMOCTH MTO0YEPETHO BBECTH 3Ha-
YeHHs! IIUPUHBI yyacTka cOnmxkenust a u3 tadnuusl 3. [lpu BBoze cineayromiero
3HA4YEeHUS MapaMeTpa Npeaplayllee 3HaYeHUeE CIeAyeT yaaauTh (mar 2, puc. 6).

4.3.3. JIns kaxxaoro BBEIEHHOTO 3HAUEHUS & HakaTh Ha KHOMNKY «Pac-
YyeT» W 3amucaTh pacueTHble 3HaueHus npoaoiasHor DJIC E. B ciyuae mpeBbl-
menust gomyctumoit J/IC Takxke 3anucaTh XapaKTEepUCTUKU IPUMEHSIEMBIX TPO-
coB u HaBeneHHele D/IC (E, u E,), momydennsle npu ux nucnosib30BaHuu (1ar

3, puc. 6). [lonydeHHbIe TaHHBIC 3aHECTH B TaOIHITY 3.




Heccaenosamne onacroro sansems JIII ma snextpuseckui kabeas cemn hut it U xabenx ceazu

2. BeeauTte cBOUW AaHHEE

Paccuet npouzeoanTca ana yactoTel f=50 My

1. BeeauTe 3HaueHWe YaenbHOro ConpaTUBAEHUA rpyHTa B On*m (o1 10 o 10000 Ora*m) L_Eu_——__

2. BeeauTe 3KBUBANEHTHYIO WWPWHY Y4acTKa chmukenua B kM [ B npeaenax 0.01- 5 km) | 1f= | 2. 1

3. BeeauTe anuHy yiacTka comxenusa L 6 kv (B npeaenax 0.5 - 5 k) 1. |

4. Beeaure | k3 - Tok kopoTkoro zambikanua 130N & k& (6 npegenax ) - 10k4 )  [2

Mpy 3anaHHeIx NapamMeTpax 3Hauermre npogoneHoi 3MC, §aeeaeHHol 6 xunax coctaenaer 2067 B
4TO COOTEBETCTBYET HOPME ANA AaHHOro TWNa katena Ugog= 3800 B

PaccyeT onacHoro BavaHuA 131 BeinonHeH

<< Haszan Pacyet >>

Pucynox 6. UccrnenoBanue BAMsSHUE MMAUPHUHBI YYaCcTKa CONMMKCHUSI JIMHAXA CBSI3U
¢ JIDII na 3nauenue npoaoapHoit DJIC, HaBe1eHHOH B 000J09Ke KaOes

Tabnuna 3. 3aBucumocts HaBeaeHHON DJIC OT MIMPHHBI ydacTKa CONMMKEHUS
nuHuU cBs3u ¢ JIOII

Mapka uccaemxyemoro kabdens

YnensHoe COIPOTHUBIICHUE 50
rpyuta p, Om*m
JnuHa ydacTtka COMMKEeHUs 1
|, kM
TOok KOpPOTKOTO 3aMbIKaHUS 2
JOIT |, kA
[[Iupuna yyactka COMMIKEHUS 1 y) 3 4 5
a, KM
HaBenennas MPOJI0JIbHAS
OJC E,B

[TapameTpsl 11epBOroO TpOCa
HaBenennas MpOAOJIbHAS
S5AC E,,B

ITapameTpbl BTOPOro Tpoca
HaBenennas pOAOIbHAsA
S5ACE,,B

4.3.4. TloBroputh nyHKTHI 4.3.1 — 4.3.3 nia BTOpOM Mapku KaOess co-
IJIACHO BapUaHTY.




4.3.5. Tloctpouts rpaduk 3aBucuMoctd HaBeaeHHOW DJIC oT mupuHBI
ydacTka cOymxeHus: TuHuM cBsizu ¢ JIOII E(a) JUTSL IBYX MCCIETyeMbIX Kale-

neit. O0e 3aBUCUMOCTH OTOOPa3UTh Ha OJJHOM rpaduke.

4.4. UccnenoBaHue BIMSHUS JUIMHBI y4acTKa COJIMXKEHUS JTMHUU CBSI3U C
JIDII na 3nauenue npoaonsHO DJ[C, HaBeeHHON B 000JI0UKe Kadersl.

4.4.1. BBectu 3HaYeHUE yACIBHOTO CONMPOTUBIICHUS TpyHTa p =50 OM™*M,

3HAUCHUE IIUPHUHBI y4acTKa cOMDKeHus a=1 KM M 3HaUCHHE TOKa KOPOTKOTO
3ambikanus JIDII | =2 kA (war 1, puc. 7).

4.4.2. ]Ins nomyueHus: TpeOyeMoi 3aBUCHMOCTH TIOOUYEPEAHO BBECTH 3HA-
YeHUs JUIMHBI ydacTka commkenus | w3 tabmuuer 4. [Ipu BBoze ciemyromiero
3HAYCHHS MTapaMeTpa NpeAbIIyIee 3HAaUCHHE CICAYET yIaIuTh (1uar 2, puc. 7).

4.4.3. Jlnst KaKA0T0 BBEACHHOTO 3HaUeHHs | HakaTh Ha KHOTNIKY «Pacuery
Y 3alMcaTh pacueTHble 3HaUYeHUs nponosibHou DJIC E. B cioydae nmpesblmeHns
nonyctumon DJIC Takke 3amucaTh XapaKTEPUCTHUKHA NPHUMEHSEMBIX TPOCOB U
HaseneHHuble D/1C (E, u E,), nosydeHnHsle npu ux UCNonb30BaHUHM (1Iar 3, puc.

7). IlonydeHHbIe TaHHBIC 3aHECTH B TaOIUITy 4.

Hiornenonanne oxacaoro ammaaus JOTT an anesrpareeckall xafams cana | ¥ i nexTpisacEoro xabens caxs

2. BeeauTe cBOW AaHHEIE

Paccuet npouseoanTca ana YactoTel =50 My

1. BeeauTe 3HaYeHUe YaenbHoro ConpoTUBAeHUA rpyHTa B Om* (o1 10 a0 10000 Om*v) 50

2. BeeauTe 3KBUBANEHTHYIO WWPHHY Y4acTka conxeHua B kM [ B npeaenax 0.01- 5 k) 1.

3. BeeauTe anuHy yyacTka commkeHna L e km (B npeaenax 0.5 - 5 k) n

4. Beeaure | K3 - TOK KopoTKoro 3amMbikanua 131 & k4 (6 npeaenax 1- 10 kA 4 2 1

IMpy 3aaaHHBIX NapameTpax sHaueHWe npoaoneHoi 3 C, HaeeaeHHoN B unax cocTaenser 2067 B
4TO COOTBETCTBYET HOPME ANA AaHHOrO TWNa kabena Ugon= 3800 B

PaccyeT onacHoro BnvaHuA f13M1 BbinonHeH

<< Hasan Pacuet >>

Pucynox 7. UccnenoBanue BAUSHUE JIMHBI Y4acTKa CONMMKECHUSI IMHUU CBSI3U C
JIDII na 3navenue npoaonpHON D/1C, HaBeIeHHOH B 000JI0UKE KaOesa

4.4.4. Tloroputh myHKTHl 4.4.1 — 4.4.3 nns BTOpod Mapku Kabenst co-
IJIaCHO BapUaHTYy.

4.4.5. Tloctpouth Tpaduk 3aBUCUMOCTH HaBeneHHOM OJIC oT IJuHBI
yuactka commkenus auaun csizu ¢ JIDIT E(l) mns nByx mccimeayeMbix kade-

neit. O6e 3aBUCHMOCTH OTOOPa3UTh Ha OJJHOM rpaduke.
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Tabnuna 4. 3aBucumocts HaBefeHHONW DJIC OT ANMHBI yyacTKa COMMIKEHUS JTH-
HuU cBa3u ¢ JIOII

Mapka uccaeayemMoro kabens

YaenpHOE  CONpPOTHBIICHHUE 50
rpyHTa p, OmM*m

[[IupuHa yyacTka CONMKECHUS 1
a, KM
TOK KOpPOTKOTO 3aMbIKaHUS 2
JOIT |, kA
JnuHa ydacTka COMMOKEHUS 1 2 3 4 5
Y
HaBenennas MPOJI0JIbHAS
OJC E,B

[TapameTpsl IepBOro Tpoca
Hasenennas IIPOJOJIbHAS
51C E.,B

ITapameTpbl BTOPOTO TpOca
HaBenennas MPOJI0JIbHAS
SACE,,B

4.5. UccnenoBaHue BIUAHUS TOKa KOpOTKOro 3aMbikanust JIDII Ha 3Haue-
Hue npoaosibHoM DJIC, HaBe1eHHON B 000J0UKe Kades.

4.5.1. BBectu 3HaueHUE yACIBHOTO COMPOTUBIICHUS TpyHTa P =50 OM*M,
3HAUCHWE IIMPUHBI y4acTKa COMMKEeHHS a=1 KM M 3Ha4YCHHE JUTMHBI ydacTKa
commkenus | =1 km (mar 1, puc. 8).

4.5.2. Jlna nomydenust TpeOyeMoi 3aBUCHUMOCTH ITO0YEPETHO BBECTH 3HA-
YeHUs1 TOKa KopoTkoro 3ambikanus JIOII | - w3 tabmuusl 5. Ilpu BBOnE cieny-

IOIETO 3HAUYCHUS MapaMeTpa Mpeablayllee 3HauUeHue CleayeT yaauuTh (mar 2,
puc. 8).

4.5.3. JIns xaxxaoro BBEJCHHOTO 3HaueHUs | HaxaTh Ha kHOIKy «Pac-
YyeT» W 3amucaTh pacueTHble 3HaUeHus npoaoiasHoi DJIC E. B ciyuae mpeBbl-
menus ponycrumon 3J1C Takke 3anucaTh XapaKTepUCTUKU MPUMEHSIEMBIX TPO-
coB u HaeeneHuole DJIC (E, u E,), nosydeHHble npy UX MCHOJIB30BAHUM (IIar

3, puc. 8). [lonydyeHHbIe TaHHBIC 3aHECTU B TAOJIHUILY O.
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Hecaenosasme onacsoro samsans JIIII 5a snexTpaveckui kabeas comm

2

Paccuet npouzeoauTtca ang yactotel f=50 My

.Beeaute ceou AaHHbIE

i xabens ceamu

1. BeeauTe 3HaYeHWe YaenbHOro ConpoTHENEHUA rpyrTa 6 Om*™ (o 10 a0 10000 O] 50

2. BBEauTe 3KBUBANEHTHYIO WMPUHY Y4acTKa cOAMKeHUa B kM [ & nfjeaenax 0.01- 5 km) 1. 1

3. Beeaute anuHy ydacTka cimkenua L 6 km (B npegenax 0.5 - 5 kb 1.

4. Beeaure | k3 - Tok KopoTkoro 3ameikanuA N30 & k4 (s npeaenax 1-10k4 ) | 4= 2
Mpu 3aaaHHbI: NapaMeTpax sHaveHWe npoaoneHoi 3MC, Haseaerbiol 6 kunax cocTasnser 4134, B

Yenosue Ugon > E He Bbinon
B KauecTBe YCTPOMCTEa 3aWMTLI Nj

Wcnoneayorea Tpock! ceveHi
01 31C cocy

Mpu ucno. 1-roTpoca

Mpu ucno. 2-roTpoca 01 3JC co

Beigoa: Wcnoneayem cTa

JReTCA, HEDﬁXDﬂMMO PACCHYUTaTE MEpPbI 3aLWTBI katens .
uinEHIUM CTANBHBIE TPOCH!, NOABEWEHHBIE Ha onopax /13,

fra: 1) 120 ke. v [STp=0.85) ; 2) 70 ke.mm (STp=0.9)
lenser E= 3514, B,

jenser E= 372082 |B.

3

MERGT ThoCE CoueHE 70 RE. 1T
Wccnenosanue onacHoro BnusiHus J13M Ha 3neKTpUYecKui Kabesnb CBSI3W BLIMOJIHEHO

<< Hazan

PacueTt >>

Pucynok 8. UccrnenoBanue BausiHUE TOKa KOPOTKOro 3ambikanus JIDII Ha 3Ha-
yenue npoaoibHor DJIC, HaBeaeHHOM B 000J10UKe Kabes

Tabmuna 5. 3aBucuMocts HaBezeHHOM DJIC OT TOka KOPOTKOTO 3aMbIKaHUS

JIDII

Mapka ucciemayemoro kabemus

VY nenpHOE

rpyHta p, OM*Mm

COMPOTHUBJICHUE

50

[[upuna yyacTka CONMKEHUS

a, KM

JnHa ydacTka COMMDKEHHS

Y

TOok KOpPOTKOTO 3aMbIKaHUS

JOIT |, kA

K32

10

HaBenennas
OJIC E,B

MPOJI0JIbHAS

[TapameTpsl IEpBOroO TpOCa

HaBenennas
SAC E,,B

MIPOI0JIbHAS

[TapameTpsl BT

OpOro Tpoca

HaBenennas
S5ACE,,B

MPOJIOJIbHAS

4.54. Tloroputs myHkThl 4.5.1 — 4.5.3 nns BTOpo Mapku kabemns co-
IJIaCHO BapUaHTY.
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4.5.5. [loctpouTts rpaduk 3aBucumoct HaBeeHHo DJ[C oT Toka KOpoT-
koro 3ambikanust JIDII E(l,) ans nByx uccieayeMbix kadenei. O6e 3aBHCHMO-

CTH 0TOOpa3uTh Ha OJTHOM Tpaduke.

5. UccnenoBanue BHEIIHEr0 3JEKTPOMATHHUTHOIO BJIMSIHUSI MOJIHUH
Ha JDKC

5.1. Haxate Bkiaaky «lcciegoBaHue rpoO30CTOMKOCTH 3JIEKTPUUYECKOTO
kabenst cBsizw» (mar 1, puc. 9), BeIOpaTh MapKy KaOelssi COrJIaCHO BapHaHTy U
3amMcaTh €ro XapakTEepUCTHKU B MHUCbMEHHBIM oTyeT (wmwar 2, puc. 9). [lanee
Ha)kaTh Ha KHOTIKY «Bnepeny» (mar 3, puc. 9).

Plccnezozamie omaczoro amsmis 19T xa amexrpirreck x26em cassi | | 7 oRocTs JnesTpERecRoro Kabens cemE |

1. BeiGepuTe TUn kasens ik

ConpoTUB/EHUE METANAWYECKMY
nokposoe, A, Om/KmM

MakeumansHo aonycTumos
UMnyabcHoe HanpskeHue Lgon_make, B

BHewHuWit anameTp katens no

Tun katena METAANNYECKHM NOKPOBAM, MM

@« MKCE 1x4
" MKCAlWN 1x4
" MKCABn 1x4
" MKCE 4x4
" MKCAlln 4x4

| 523

3800

237 | 2

0,808
0722
21

0.476

3500
3500
3800
3500

327
a0

283
195

" MKCAEn x4 0,3 3500 212
€ MKCABnWn 4x4 036 3500 216
 MKCAE 454 036 3500 24,7
 MKCCUWn 454 28 3800 203
~ MKCK dxd 1.9 3800 56
" MKCE 744 1.65 3800 192
" MKCAL 744 1.65 3500 1

" MKCK 7x4 15 3800 126
" BKMN 2,1/9.4 18 3600 162
 MKTN -4 147 3400 24

~ MKTMCE - 4 1.38 3400 268

:

<< Hazag,

Pucynok 9. Beibop mapkupoBku kabens 1 UCCIeOBaHUs TPO30CTORKOCTH

5.2. HccnenoBanue BIMSHUS yAEIBHOIO COIPOTHUBIICHHS TPYHTA Ha IPO-
30CTOUKOCTb Kabes.

5.2.1. Ecny KOHCTPYKIUSI UCCIAEAYEeMOro KaOess MpearnoiaraeT Hajaudue
BHEILHETO MOJUATHIEHOBOro nuianra (Oyksel Llm B MapkupoBke), BBIOpaTh
nyHKT «Kabens B nuanrey (mar 1, puc. 10). IIpu 3Tom Ha sKkpaHe BBOJA JaH-
HBIX TOSIBATCS JBa JIOMOJHUTEIBHBIX MapaMeTpa: CpellHee CONMPOTUBJICHHUE 3a-
3eMJICHUS U CPEJHEE PACCTOSHUE MEXIY 3a3eMIICHUsIMU. Eciii B KOHCTpYKUIUU
UCCIenyeMOoro Kadesss BHEUTHUI MOJMATUIICHOBBIN IIIJIAHT OTCYTCTBYET, TO JaH-
HBII IYHKT CJIETyEeT MPOIYCTUTh U IEPENTH K MYHKTY 5.2.3.

5.2.2. BBectu cpenHee compoTuBiieHue 3azemiieHuss 10 Om u cpenHee
paccrosinne mexay 3azemiienusiMu 0,01 km (ar 2, puc. 10).

5.2.3. BBect MakCUMallbHO JOMYCTHUMOE UMITYJBCHOE HAINpSKEHHE Ha
U30JSIIMK Kabest, paanyc KaOemsl 1Mo BHEIIHEHW MOBEPXHOCTU METAJUTMUECKUX
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MIOKPOBOB U CONPOTUBJIEHUE METANIMYECKUX MIOKPOBOB Ka0OEsl Ha MOCTOSTHHOM
TOKe, 3anucanHble B myHKTe S5.1. Ilpu onpenenenuun pannyca xabenst B3ATh MO-
JIOBUHY €r0 AWaMeTpa U OKPYIJIUThH IOJYyYEHHOE 3HA4YEHHE 0 LEJIOro 4ucia
(urar 3, puc. 10).

5.2.4. BBecTu cpeHee Yucio Tpo304yacoB B roa N = 25 (war 4, puc. 10).

5.2.5. lns nonydeHus: TpeOyeMoi 3aBUCMMOCTH MOOYEPETHO BBECTH 3HA-
YEHUs YJIETBbHOIO CONPOTHUBIICHHS TPyHTa p© W3 Tabnuisl 6. [Ipu BBOAE cremy-
IOLIET0 3HAYEHMsI MTapaMeTpa NpeaplIylliee 3HauYeHue ciaeayeT yaaluTh (ar 5,
puc. 10).

5.2.6. JInsa KaXaoro BBEICHHOIO 3HAYEHUS O HaXaTh Ha KHONKY «Pac-

YeT» W 3aliCaTh PaCUYCTHHIC 3HAYCHUS KOJMYECTBA MOBPEKICHUA JTUHUU CBSI3H
Ha 100 kM Tpaccel B roag N. B kauecTBe MOJHUE3AIIUTHI B JaHHOU padoTe
npeaiaraeTcsl UCMob30BaTh ouH WK JaBa Tpoca [1C-70. [Toatomy Takxke Tpe-
OyeTcs 3amucaTh KOJIMYECTBO MOBPEXKIEHUN JTUHUU CBs3M Ha 100 kM Tpacchl B
TOJI C MPUMEHEHUEM OJJHOTO U JIBYX 3amuTHBIX TpocoB (N, u N, ) (mar 6, puc.

10). PacueTHble 3HaYCHHS CICIyeT OKPYIIIMTH JI0 TpeX 3Hadamux nudp. O6pa-
TUTE BHUMaHHWE, YTO PE3yibTaT pacdyera coAepKuT MHOXuteiab E. Hampumep,
samuch Buga B-02 03HAYaeT, 4To IOJydYEHHOE YMCIIO HAIO0 yMHOXKHTH Ha 1072,
[TonydeHHbIe TaHHBIC 3aHECTU B Ta0OUILy 6.

5.2.7. TloBroputh myHKTH 5.2.1 — 5.2.6 a1a BTOpOit Mapku Kabenst co-
IJIaCHO BapUaHTY.

5.2.8. Tloctpouth rpadmk 3aBUCUMOCTH KOJHMYECTBA TOBPEKICHUN OT
ynensHoro conportusieHus rpyHta N(p) s AByx uccienyemsix kadeneit. Ooe

3aBUCUMOCTH OTOOpPa3UTh Ha OJHOM rpaduke.

Heensposass omackoro smirmis 1311 wa snextpisecktit kabem cexs I P i - P Jp——

[V Kafeno B wnaHre 1 I
" MEKCHMBAEHG AONYCTHMOE MMNYABCHOE HANPAKERNE Ha HS0NALMN KSGENH, B 3600
2. Paguyc katiens No BHEWHEN NOBEPXHOCTI METANUYECKMK MOKPOBOB, MM 12 3
3. ConpoTUBAEHUE METAANMYECKUE NOKPOBOE KaBena Ha NocToAHHOM Toke,OM/Km 5.23
4. YneneHoe conpotuenenua rpynTa 8 Ot (ot 10 go 10000 Om*m) 5&* 5 I
5. CpeaHee Yicno rpo3oyacos B rog 25 4
6. CpeaHee conpoTUeneHue sasemneHna, Om 10
7. CpeaHee paccToaHUe MeXay 3asemneHuami, km - [0.01

OxupaeTca N= 3.79940575657895E-02 NOBPEXAEHUMA NUHWI cBa3K Ha 100km. Tpacce B ron

MNpu ucnonezosaqug 1-ro Tpoca MNC-70 oxuaaerca N= 1,80418337894803E-02 nospeskaeHi AuHKiA ceasu Ha 100 kM. Tpacckl & roa

Mpu ucnonezosanqg 2-x Tpocos MC-70 oxuaaerca N= 1,67789054242167E-02 noepesaeHit MuHWA ceasu Ha 100 kM. Tpacckl & rog

6

<< Hazag PacyeTt >>

Pucynox 10. MccnenoBanue BIUSHHUE YACIBHOTO COMMPOTHUBIICHUS TPYHTA Ha
I'PO30CTOMKOCTD KaOels
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Tabmuia 6. 3aBUCUMOCTh KOJIMYECTBA MOBPESXKICHUNA KaOENs OT yIeTBLHOTO CO-
MPOTHUBJICHUSI TPYHTA

Mapka uccaemgyemoro kabens

MakcuManbHO — JOMYCTHMOE
UMITYJIbCHOE HaNpsDKEHUE Ha
W30JI1MU Kabens, B

Panmuyc xabens mo BHENIHEH
MMOBEPXHOCTU METAIINYECKUX
ITOKPOBOB, MM

ConpoTuBneHne MeTaInye-
CKHX MOKpPOBOB KabeJsl Ha Mo-
CTOSTHHOM Toke, OM/KM

Cpez[Hee YKUCJIIO I'PO3049aCoOB B

rojn 25
CpenHee CONMpOTUBIICHUE 3a- 10
3emiieHus, Om

Cpennee paccTosiHUE MEXITY 0,01

3a3CMJICHUSIMHU, KM

VY nenpHOE CONPOTHBIICHUE

* 20 50 100 500 | 1000 | 3000
rpyHra p, OM*m

KommuectBO  moBpexIeHUN
auHuM cBsi3u Ha 100 kM Tpac-
cel BToa N

Wcnonw3oBanue ogaroro tpoca [1C-70

KomnuectBO  moOBpekIeHUI
nuHuM cBs3u Ha 100 kM Tpac-
cel Brog N,

Hcnonp3oBanue aByx Tpocos [1C-70

KomnuectBO  moOBpexkIeHUI
nuHuM cBs3u Ha 100 kM Tpac-
cel Brox N,

5.3. HUccnenoBanue BIUSIHUS TPO30BOM AKTUBHOCTH HA I'PO30CTOMKOCTH
Kabersi.

5.3.1. BeimonHuTth nyHKTH 5.2.2 — 5.2.3

5.3.2. BecTu 3HaueHHe yAEIBbHOTO CONMPOTUBIEHUS rpyHTa 0 =50 OM*M
(mar 1, puc. 11).

5.3.3. lns nonydenus: TpeOyeMoi 3aBUCMMOCTH TIOOYEPEHO BBECTU 3Ha-
YEHUSI CPEHET0 YKciia Tpo3o4acoB N u3 tabnuisl 7. [lpu BBOAE ciemyromiero
3HAUYEHUS MapaMeTpa Mpeaplayllee 3HaYeHUe ciaeayeT yaanuTh (mar 2, puc. 11).
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Tabmuia 7. 3aBUCHUMOCTh KOJIMYECTBA TTOBPEKICHUN KabeIs OT CPEAHETO Yucia

I'po3049acoB

Mapka uccaexyeMoro kabens

MakcuManbHO  JOMYyCTUMOE
UMITYJIbCHOE HaNpsDKEHUE Ha
M30JI1MHU Kabens, B

Pannyc xabens mo BHeNIHEH
MMOBEPXHOCTH METAITUYECKUX
ITOKPOBOB, MM

ComnpoTuBiieHHE MeTaInye-
CKHX MOKpPOBOB Kabessi Ha 1o-
CTOSTHHOM Toke, OM/KM

VY nenbHoE COTIPOTHUBJICHUE
* 50
rpyHra p, OM™*Mm
CpenHee CONpPOTUBIICHUE 3a- 10
3emiieHus, Om
Cpennee paccTOsTHUE MEXKITY 001
3a3€MJICHUSIMU, KM ’
CpenHee 4uCiIO TPO304YacCOB B
peX P 10 20 30 40 50

rog n

KommuectBO  moBpexIeHUU
auHuM cBsi3u Ha 100 kM Tpac-
cel Brog N

Hcnone3o

BaHue oaHoro tpoca [1C-70

KomnuectBo  moBpexaeHU
nuHuM cBs3u Ha 100 kM Tpac-
cel Brox N,

Hcnonp30BaHne JBYX TPOCOB

I1C-70

KomnuectBo  moBpexaeHUN
nuHuM cBs3u Ha 100 kM Tpac-
cel BTog N,

5.3.4. JIns kaxxaoro BBEIEHHOTO 3HAYEHUS N HakaTh Ha KHOMNKY «Pac-
YEeT» W 3aliCaTh PAaCUETHHIC 3HAYEHUS KOJIMYECTBA MMOBPEXKICHUN JTUHUU CBS3H
Ha 100 kM Tpaccel B Ton N. B kadectBe MosHHME3anuThl B JaHHOW paboTe
IpeIaraeTcsl UCIoJib30BaTh oAuH win Asa tpoca [IC-70. Iloatomy Takxke Tpe-
Oyercs 3amucaTh KOJIMYECTBO MOBPEXICHUN TUHUU cBA3U Ha 100 kM Tpacchl B
roJl C MPUMEHEHUEM OAHOro U ABYX 3amUTHBIX TpocoB (N, u N,) (war 3, puc.

11). PacueTHble 3HaYCHUS ClIEyEeT OKPYTIUTH 10 Tpex 3Hadamux mudp. O6pa-
TUTE€ BHUMAaHHUE, YTO PE3yJIbTaT pacuera couepkUT MHOxuTenb E. Hampumep,
samuch Buga E-02 03HAYaeT, 4To IOJyYEHHOE YMCIIO HaI0 YMHOXHUTH Ha 1072,

[TommydeHnHble JaHHBIC 3aHECTH B TAOIHILY 7.




5.3.5. IloBroputh myHkTsl 5.3.1 — 5.3.4 g BTOpOil Mapku Kalenst co-
[JIACHO BapUaHTYy.

5.3.6. IlocTtpouth rpadk 3aBUCUMOCTH KOJHYECTBA TOBPEKICHUH OT
cpenHero uncia rpozodacoB N(Nn) s aByx uccienyeMbix kabeseit. O0e 3aBu-

CUMOCTH 0TOOpa3UTh Ha OJJHOM rpaduke.

Hcenenosase onacsoro smxsi JI3TT a snexrpisciaeit xabers caxsi I H - & reserp o xabens camm

[ Kafenb B wnaHre
1. MakeuManeHo 4onycTUMOE UMNYABCHOE HANPAKEHWE Ha U30AAUMK Katens, B m
2. Paauyc Katens No BHEWHe! NOBEPKHOCTU METAAMMYECKMK NOKPOBOB, MM [12
3. ConpoTUBAEHWE METANAMYECKUE NOKPOBOE Katensa Ha NocTosHHoM Toke, Omikm m
4. YaenbHoe conpotuenerua rpyHta 6 O (ot 10 go 10000 Omiv) W 1
5. Cpeatee wicno rposovacos 6 roa [10F 2

OxunaeTca N= 5.65866502192982E-02 NOBPEXASHWUHA NUHWA cea3u Ha 100 kM. Tpacce B roa 3

Mpu ucnonezosaHud § -ro Tpoca NC-70 oxuaaerca N= 3.16049513465695E-02 MOBPEXAEHWIA NMHWYA ceAsu Ha 100 kM. Tpacckl & roa

Mpu ucnonezosaHud P-x Tpocos MNC-70 oxuaaerca N= 2.93926047523096E-02 MOBPEXAEHWIA NMHWYA cBAsM Ha 100 kM. Tpacckl & roa

<< Hazag, PacueT >>

Pucynok 11. UccnenoBanue BIMsIHUE YUCIIa TPO30YaCOB HA TPO30CTOMKOCTD Ka-
oens

6. ®opmyIMpPOBKa BBIBOJOB 110 MOJYYECHHBIM pe3yJbTaTaM

ITo pe3ynbTaTam HCCIENOBAHMS, TPOBEICHHOIO B OJIMHAKOBBIX YCIIOBHUSX
JUIs ABYX KaOeseH, caenarh BbIBOABI O cteneHu BiusiHug JIOII u monHuuM Ha
paccmarpuBaeMble DKC. [loscHUTE NPUYMHBI, MOYEeMY KaOenu IOJABEPIKCHBI
BIIMSHUIO B pa3Hoil creneHU. ChHopMyIMpoBaTh TaK K€ BBIBOJIBI IO BCEM Ipa-
(dbuKaM, TOCTPOCHHBIM 110 pe3yJIbTaTaM HUCCIICIOBAHMS.

7. IlloaroroBKka mMUCHLMEHHOI'0 OTYETA

[TucbMeHHBIN OTYET 110 JIAOOPAaTOPHOU paboTe JOKEH COJEPIKATh:

1. Ilens paGoTHI.

2. DCKu3bl TOMEPEYHOTO CEUCHUSI MCCIEAyeMbIX Kalesel ¢ ykKa3zaHuem
BCEX KOHCTPYKTUBHBIX JIEMEHTOB U MMPUMEHSIEMBIX MaTEPUAJIOB.

3. PesynbpTarhl ucCCAEAOBAHUSI BHEIIHETO 3JICKTPOMArHUTHOTO BIIUSIHUS
JIDII na OKC:

— TabnuIy 2 ¢ HUCXOAHBIMH JAHHBIMU JJISi WCCIICIOBAHMS BHEIIIHETO
AJIEKTPOMArHUTHOTO BIIMSIHUS,
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— Tabmuiy 3 W TMOCTpPOSHHBIE MO JaHHBIM Tabmuibl 3 Tpaduku
3aBUCUMOCTH HaBeJeHHON DJIC oT yJIenpHOro conpoTuBieHus rpyHTa E(p) mis
JIBYX HCCIIeAyeMbIX kabeneit. O0e 3aBUCHMMOCTH 0TOOpa3uTh Ha OJTHOM Tpaduke.
BreiBonbl mo rpadukaM O BIMSHUU YJEIBHOTO CONPOTUBICHHUS TPYHTa p Ha
3HaueHue HaBeAeHHo DJIC.

— Tabmuiy 4 M TNOCTpPOEHHBbIE MO JaHHBIM Tabmuubl 4 rpaduku
3aBUCUMOCTH HaBesleHHOW DJ1C OT UpHUHBI yyacTKa COMMKEHUS JIMHUU CBSI3U C
JIDII E(a) JUI IByX McclieyeMbIX kadeneil. O0e 3aBUCMMOCTH OTOOpPa3UTh Ha

omHoM Trpaduke. BwBomel mTo TpadukamM O BIUSHAW IIUPUHBI Y4YacTKa
commxenus auaum cBsizu ¢ JIDII a Ha 3Hauenue HaBeneHHoun IJ1C;

— Tabmuily 5 W TOCTPOEHHBIE MO JaHHbIM TaOmuubl S5 Tpaduxu
3aBUCUMOCTH HaBelleHHOU DJIC OT AJIMHBI yyacTKa COJNIMXKEHUS! JTUHUU CBSI3U C
JIBIT E(l) mnst nByx uccneayeMbix kabeseid. O0e 3aBHCHMOCTH OTOOpPa3HTh Ha

oJIHOM rpaduke. BbiBobI 10 rpadukaM o0 BIUSHUU JJTUHBI y4acTKa COMMKCHHUS
aunnu cBsi3u ¢ JIDI | na 3nauenue naseaennoi DJ1C.

— Tabmuiy 6 W TOCTPOEHHBIE MO JaHHBIM TalOnuIbl 6 Tpaduku
3aBucuMoctu HaBeneHHOH DJIC oT Toka koportkoro 3ambikanus JIOIT E(1,,)

JUIS IBYX HcclienyeMbix KaOenei. O0e 3aBHCHMOCTH OTOOpa3uTh Ha OJHOM
rpaduke. BeiBoasl 1o rpadukaM o BIMSHUU KOpOTKoro 3ambikanus JIDII I, Ha
3HaueHue HaBegeHHou DJIC.

— BBIBOJBI MO pe3ysibTaTaM CPaBHUTEIBHOTO aHaliu3a CTOMKOCTHU JBYX
uccieayeMbix kaoeneit k Hapeaennou 3J1C JIDII.

4. Pe3ynbTaThl UCCIEIOBAHUS BHEIIHETO AJIEKTPOMArHUTHOIO BIIMSHUS
MoJyiHuu Ha DKC:

— TOJHOCTHIO 3alOJIHEHHYIO TaOJuIly 7 C HUCXOAHBIMU JAHHBIMH IS
MCCIICIOBAHUSI BHEIIHETO 3JIEKTPOMArHUTHOrO BiusgHUA MojdHuM Ha OKC nu
pe3yJibTaTaMu pacueTa napamerpa 100poTHOCTH Kabenel Q.

— Tabmuiy 8 W TOCTPOEHHBIE MO JaHHbIM Tabmuubl 8§ rTpaduxu
3aBUCUMOCTH KOJMYECTBA MOBPEXKACHUM OT YJIEIbHOTO COMPOTUBJICHUS TPYHTA
N(p) mis nByx wmccnenyeMbix kabenmed. O0e 3aBHCHMOCTH OTOOpa3uTh Ha

oaHOM rpaduke. BeiBoabl 1o rpadukaM O BIUSHUH YJIEIBHOTO COMPOTUBIICHUS
TPYHTA p Ha KOJIMYECTBO MOBPEKIACHUHN KaOes OT y1apoB MOJTHHH.

— Tabmuiy 9 W TOCTPOEHHBbIE MO JaHHBIM TaOmuIbl 9 Tpaduku
3aBHCHMOCTH KOJIMYECTBA MOBPEKICHUI OT cpeaHero uncia rposodacoB N(n)

JUIsL IBYX HccheayeMbix kabeneit. OOe 3aBUCHMOCTH OTOOPa3uTh Ha OJHOM
rpaduke. BeIBoabI 110 TpadkaM O BIMSHUU CPEIHEr0 YHciia Tpo304acoB N Ha
KOJIMYECTBO MOBPEKIACHHUM Kabels OT y1apOB MOJTHUH.

— BBIBOJIBI MO pE3yJIbTaTaM CPaBHUTEIHLHOTO aHAJM3a CTOMKOCTH JBYX

uccienyeMbIX Ka0eseil K BHEIIHEMY JIEKTPOMAarHUTHOMY BIIMSIHUIO MOJTHUM Ha
OKC.
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[Ipunoxenue

1. dusnueckan CYIIHOCTDb U HCTOYHHUKH IJICKTPOMATHUTHOI'0O BJIIMSTHUSA
Ha eI CBA3UN

Hanpasmsromue cucteMbl Ype3BbIYaliiHO MHOTOOOpa3Hbl U B Pa3HBIX CIy-
qasgx KIacCUDUIUPYIOTCS MO-Pa3HOMY: IO HCIIOJIb3YEMOMY JHUANa30Hy LIKAJIbI
AIIEKTPOMArHUTHBIX BOJIH, MO HAa3HAYEHHIO, IO KOHCTPYKUUHU U T. 1. YPOBEHb
AIIEKTPOMArHUTHBIX BIHUSHUNA, BOCIPUHUMAEMBIH HAIPaBIISIOUICH CHUCTEMOM
CBSI3U, 3aBHCUT OT OOJIBIIOrO umcia (akTopoB: (HU3UYECKOW IJIMHBI JTUHHH,
HAJINYMS CKPYTKH, YaCTOTHOTO JMAaNa3oHa MepeiaBaeMbIX CUTHAIOB, KOHCTPYK-
UM DKpaHa, B3aUMHOTO PACIIOJIOKEHUS 3JCMEHTOB HAMPABISIONIMX CHCTEM.
[TosToMy sro0ast Ux Kiaccu(UKaIUs ¢ TOYKU 3PEHUS DIICKTPOMArHUTHOW COB-
MECTHMOCTH UMEET OIPEICIICHHYIO IO YCIOBHOCTH.

DJNEeKTPOMAarHUTHAS COBMECTHMOCTD JIFOOOW CHCTEMBI — 3TO COBOKYII-
HOCTh Ka4eCTBEHHBIX TOKa3aTesel, BKIIIOYAIOIINX, C OJHON CTOPOHBI, CIIOCO0-
HOCTh HOPMAJIbHO (DYHKIIMOHUPOBATH MPH HAJTMYUU BHEIIHUX €CTCCTBEHHBIX U
JIOITyCTUMBIX MHJYCTPUATBHBIX 3JIEKTPOMArHUTHBIX TOJICH; C IPYrod CTOPOHHI,
paccMaTrpuBaeMasi CcTeMa caMa He TOJDKHA CO3/1aBaTh SJIEKTPOMArHUTHOE T0JIe
BBIIIIE OTOBOPEHHOTO HOPMATUBHO-TEXHUYECKON JTOKyMEHTAIEN YPOBHS.

DNEeKTpOMAarHUTHAs IOMeXa — HeXeNaTebHOe BO3/ICHCTBUE AJIEKTpHYe-
CKOTO W MarHUTHOTO TIOJIEH, a TaK)Ke TOKa U HAIPSDKEHUS JIF0OOT0 MCTOYHHKA,
KOTOPOE MOXET YXYAIIUTHh Ka4eCTBO (PYHKIIMOHUPOBAHUSI CBSI3U 3a CUET MCKa-
KEeHHUS MHPOPMATUBHBIX MApPaMETPOB IOJIE3HOTO CUTHaNA. EcTeCTBEHHBIE dIEK-
TPOMarHUTHBIE TOJISI 0OPA3YIOTCS DJIEKTPOMArHUTHBIMH MPOIECCAMU H SIBJICHU-
SIMU, OOBEKTHBHO TPOMCXOJISIIAMHU B PA3IMYHBIX TOYKAX 3eMJIM M KOCMOCE, KO-
TOpBIC HETIOCPEJCTBCHHO HE CBS3aHBI C JCSITEIBHOCTHIO YEIOBEKa. DJICKTpUYe-
CKUC HAampaBJsFoIIue cUucTeMbl ieKTpocBsizu (HCD) 3aHUMArOT 4acTOTHBIN
nuana3zon ot 0 mo 10%2 I'u, mOTOMY MCTOYHMKM MOIIHBIX 3JIEKTPOMATHMTHBIX
BIIMSIHAW OKAa3bIBAIOT 3HAYWTEIILHOE BJIMSHAE HAa BCE BHJBI AJICKTPHUUCCKUX
HCD.

JIist BHEIIHUX DIJIEKTPOMArHUTHBIX BIMSIHUNA BBICOKOBOJBTHBIX JIMHUIMA
(BBJI) na anextpuueckue HCD xapakTepHbI ClieayIOIIHe 0COOCHHOCTH

— BO-TIEPBBIX, MPAKTHYECKOE OTCYTCTBHE BJIMSHHUS 33 CYET IOIMEPEYHON
ACHMMETPUU B PACIIOJIO)KEHUHU TPOBOJHUKOB, CBOHCTBEHHOMW IMPOIIECCY B3aMM-
HBIX BIUSHUU,

— BO-BTOPBIX, ONPENENSIONIAsi POJIb BIMSHAN 3a CUET MPOJOJIBLHON achM-
METPUH IIeTieit MPOBOIHUK-3eMJIs (000J10UKa);

— B-TPEThHX, BO3MOXKHOCTh IMPEHEOPEYh AKTUBHBIMU COCTABJISIFOIIUMU
DJIEKTPOMArHUTHBIX CBsi3e (J U ).

Kpome TOro, Ijisi BHEIIHMX MCTOYHUKOB BIIUSHHS XapaKTEPHO CIIEHYIO-

JHI(SIH
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— PpasHble JJIUHBI BIUAIONIUX, MMOJBEPKECHHBIX BIUSHUIO U TPETHUX IIE-
e,

— TPEHEOPEeKUMO Majioe 3aTyXaHHE BBICOKOBOJIBTHBIX JIMHUN IO CpaB-
HEHMIO C JIMHUSAMU CBSI3H, TOJABEPKECHHBIMU BIIUSHUIO;

— HEO0OXOJUMOCTh yueTa UCKaKEHUS AJICKTPOMArHUTHOTO MOJIS 32 CYET
JIPYTUX 3JIEKTPOMPOBOSIIUX MPEIMETOB, TAKUX KaK I'PO303al[UTHBIC
TPOCHI, KEJIE3HOJOPOKHBIE PEILCHI, PSIAOM PACIOJIOKEHHbIE MPOBOJIA
1 Ka0Oemu, 1epeBbs U Ip.

Paznuyarot crenyroniye BUAbl BHEITHUX BIUSHUIMA:

— DJIGKTPUYECKHE, 00YCIOBICHHBIC ICHCTBUEM JICKTPUIECKOTO TOJIA;

— MAarHuTHbIE, BO3HUKAIOUIUE 3a CUET JICVCTBUS MAarHUTHOTO TOJIS;

— TaJIbBAHUYECKUE, MOSBIISIONIMECS BCICACTBUE HAMYMS B 3€MJI€ OJTyXK-
JAOIIMX TOKOB, co3naBacMbix BBJI n ncnonb3yromux 3eMIi0 B Kade-
CTBE 00paTHOTO MPOBOJHUKA.

ITon neticTBueM ONy>KIar0lIMX TOKOB Ha 000JI0UKax Kabeseu CBsI3U MOsIB-
JSIeTCSl HANpsDKEHUE M B IEMSAX CBA3M BO3HHMKAET BiUsiHUE. OCOOCHHO BEIMKO
raJlbBaHMYECKOE BIMSHUE MPH aBapuilHbIX pexknmax BBJI u B Mectax pacnolio-
YKEHHUSI DIIEKTPOCTAHIU.

[Ton nelicTBMEM BHEUIHHUX 3JIEKTPOMArHUTHBIX TMOJIEK B COOPYIKEHUSX
CBSI3U MOTYT BO3HUKATh HANPSHKEHUS U TOKHU:

— OMacHbIe, MPU KOTOPBIX MOSBISIOTCS OOJIBIINE HANPSKEHUS U TOKH,
YIPOXKAKOIIUE KU3HU 00CITYKUBAIOIIETO MEepCOHaa U a0OHEHTOB WU
MIPUBOJIAIINE K MOBPEXKACHUIO annapaTypbl U JIMHEHHBIX COOPYKEHUM.
OmnacHbiMu cuntarorcs. Hanpspbkenne U > 36 B, Tok | > 15 MA;

— MEMAKIINE, MPU KOTOPHIX BO3HUKAKOT MOMEXH, IIYMbl, UCKAKECHMUS,
NPUBOMSIINE K HApYIICHWIO HOPMAaJbHOM pabOThl CPENCTB CBS3H.
Memaromumu cuntarorcs: Hanpspkenne U = 1...2 MB, Tok | = 1 MA.

BHeninue BausiHUS MOAPa3NIENsIOTCA TAK)KE HA JJIMTENIbHBIE U KPaTKO-
BpeMeHHbIE. ["panurieil pazena Mexay HUMHU sBisieTcst Bpemsi t = 1 c.

JleficTBHE BHEITHUX MCTOYHHUKOB OBIBACT IMOCTOSHHBIM WM CITyYailHBIM.
Bpewmst neficTBus KoJeOIeTCs B IIMPOKUX Tpeaeaax: OT JoJiel ceKyHanl (MoJ-
HUS) 10 HEMPEePhIBHOW JIMTEIBHOCTH. CIEKTp 4acTOT BHEIIHUX HMCTOYHHUKOB,
KaK MPaBUJIO0, UMEET ITUPOKYIO TOJIOCY. AMIUIUTY/Ia BIUSIONIUX HAMPSHKCHUN U
TOKOB, UCXOJIAIIUX OT BHEITHUX UCTOYHUKOB, 3aBUCUT OT MOITHOCTH YCTaHOBKH
U MECTa PacIoJI0KEHUs €€ 10 OTHOIICHUIO K JIMHUU CBSI3U.

HctounrnkaMu BHEIIHUX 3JEKTPOMArHUTHBIX BIMSHUM HA AJICKTPUUYECKHUE
HCD sBastorcs:

— artmocgepHoe IeKTpUIecTBO (Ipo3a),

— BBICOKOBOJIbTHBIC JInHUHK (BBJI),

— DJIEKTpUQHUIMPOBAHHBIC JKeJe3HbIe noporu (DIK]I),

— pamuoctaniuu (PC),
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[Tpuuem atmochepHoe snexTpuyectBo U BBJI, ocobenno B aBapuiiHOM
pexume, okaspiBaroT onacHoe BimsiHUE, a DK/, BBJI, PC — Memaromee Bims-
HUE.

BnusiHre OKa3bIBalOT TAaKXKEe HHIYCTPUATbHBIC MOMEXHU (OBITOBBIE JIIEK-
TpOAamNIaparkel, TOPOACKON 3JIEKTPOTPAHCIIOPT), MarHuTHBIE Oypu u 1p. Kpome
TOr0, METAJUIMYECKHE 000JI0YKU Kaleseil moaBep:KeHbl KOppO3uH, T. €. pa3py-
HICHUIO TI0J AeMCTBUEM OJy’KIAOIIMX TOKOB U AJIEKTPOXUMHUYECKUX MPOLIECCOB
B rpyHTe. Jlajiee paccMaTpUBaIOTCS UCTOYHUKM BHEIIHMX BIMSHUM U MEphI 3a-
IIUTHI COOPY>KEHUH OT HUX.

2. Bansinue atM0C(epHOro 3JIeKTPHIecTBa

Bricokoe HampspkeHue Ha npoBojax JuHui cBsizu (JIC) mpu rpo3oBbIX
paspsaax MosIBISIETCS WM BCIEACTBUE MHAYKIIMH OT pa3psiia objJaka Ha 3eMITIo,
WIH B Pe3yJIbTaTe HEMOCPEICTBEHHOTO pa3psijia 4depe3 JUHHUIO CBSI3U (TpAMOit
yaap). Yame MoiHUEH MopakaroTcsi HanOoJiee BBHICOKHME HAa3eMHBIC TIPEIMETHI.
OnHaKko, MOJIHUSL MOXKET YJapUTh U B POBHYIO IIOBEPXHOCThH 3€MJIM, YCTPEMIIs-
AChb B 00JaCTh OOJBIIEH AJIEKTPOMPOBOIHOCTH MOYBHI (pucyHok I1.1). Yame
BCEr0 MOBPEXK/ICHUS MOA3EMHBIX Kabenel Ha0Io1aloTcsa B TPyHTax ¢ OOJIBIINM
YAEIbHBIM COMPOTUBJICHUEM (KaMEHHUCTHIX, TPAHUTHBIX, IECUAHBIX U T.II.).

Pucynok I1.1. BHeniauii Bu ra3oHa nocie yaapa MOJHHH

MonHus — 3TO 3IAEKTPUUECKUN pa3psll 4epe3 U30J4ATop — Bo3ayX. [lyTh,
00pa3oBaHHBIN pa3psAIOM aTMOC(EPHOro JIEKTPUUYECTBA, HA3BIBAECTCS KaHAJIOM
MosiHuM. Kanan MonHMM XapakTepu3yeTcsi MPUMEPHO CIIEAYIONIMMU HapameT-
pamu, npejactaBieHHbIMU B Tabmune I1.1.

IIpu yape MOJHUM TOK paclpOCTpPaHAETCs OT MECTa yJapa Mo 3emiie BO
Bce CTOpoHBI. [Ipy Hammuuu mMoGJIM30CTH OT ATOrO MeCTa MOJ3EMHOro Kabems
OoJbllas yacTh TOKa MOJIHUM MOXKET MPOUTH B 000JI0UKy Kabens. Mexny me-
CTOM yJapa U KabejeM TOK MOJIHUU CO3/aeT 3JEKTPUUECKYIO IyTy, IJIMHA KOTO-
poil B HeKOTOpbIX ciydasx pocturaer 30-50 m. OOpa3oBaHue TyTu BHI3BIBAET
yalie BCEro MeXaHW4YecKHe MOBpexkAcHUs kadens (00pa3yroTcsi BMATHHBI Ha
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o0oJt0uKe, MPOoruObl kKabensi, pa3phIBbl JIEHTOUHON OPOHU U T.IL.).

Tabmuma I1.1
[TapameTp 3HayeHue
Hanpspxkenue, miaH. B 1-10
Tox moaHuu, KA 20-30
JlnurenbHOCTH yaapa Mojaauu, C 0,3-0,5
KordecTBo pa3psioB 3a OJIMH y1ap 3-10
Bpewms ogHOTO paspsaa, MKC 100-200
Temnepatypa B kanane Mmosunuu, C° 20000

PaccmoTpum BiMsiHHME TPO30BOTO paspsjia Ha CUMMETPUYHBIA Kabeb ¢
MeTaJTHYECKOM 000s109Koi (pucyHok I1.2).

Pucynox I1.2. [Tonaganue Toka MOJHUY B CHMMETPUYHBIN KaOelb

Tok | . Bomeammuii B 0005104Ky Kabess, pacpoOCTpaHsAETCs 10 HEMl B 00e
cTopoHsl. 1Io Mepe ynaneHus oT MecTa ynapa OH yMEHBIIAETCS 10 BEJINYHMHE
BCJIEICTBHE OTBETBJIEHUS YacTH TOKa M3 00osiouku B 3emito. [lonx neiictBuem
Toka | , B »kuiax kabens MHIyKTUpYoTcs Hanpsbkenue U ., U, u Tokm |,
rie:

. — UHIYKTUPOBAHHOE HAIPSKEHUE MEXTYy 000JIOYKOHN U JKUIIOH;

U 06-

U « — AHAYKTHPOBAHHOC HAIIPSZKCHUC MCKAY KUJIAMU.

K-
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OTH HaNpsHKEHUS M TOKH TIPU U3BECTHBIX YCIOBUSX MOTYT OBITh OMACHBI-
MU JUIS U30JISILMU KU KaOesd W JJId BKIFOUEHHOM ammapaTypbl. Ecnu Hanps-
xenuss U . wmm U [IPEBBICAT 2JIEKTPUUYECKYIO NMPOYHOCTh M30JIALUU KUIL,

K

npousoisier mpoOoit uzossuu. [lpu npoboe UM MpoxKore U3O0JSALUUA MEXKITY
000JIOYKON M KWJIOW Kabesis 4yacTh TOKa MOJHHUM MONAAECT U B JKUIIbI KaOes.
[ToBpexnenust kabensi OT TOKOB MOJHUU BEChbMa Pa3HOOOPa3HbI: OT CHIbHOTO
HarpeBa pacIuIaBiISIeTCs] MeTaJuTHUecKas 000JI09Ka, CrOpaeT KYTOBas OTUICTKA,
oOropaet U301, PACTUIABIIIOTCS KBl KaOesl.

OnacHOMY BO3JCHCTBHIO aTMOC(EPHOTO ANEKTPUIECTBA MOIBEPKEHBI KaK
anekTpuueckue, Tak U ontuaeckue HCO. Ha teppuropun Poccuiickoii denepa-
1 (P®) rpo3sl HaOIIOAAIOTCS MOBCEMECTHO, OJTHAKO YHCJIO TPO30BBIX JTHEH B
pa3nuuHbiXx paoHax P® paznuuno. Tak, B pailionax Mocksbl, CaHKT-
[TerepOypra u KanunuHrpaga cpeaHee 4ucio TPO30BBIX JIHEW B IOy COCTABIIS-
et 20-25. B paiionax cpenueit nonockl Poccun u Ha KaBkasze 4uciio rpo3oBbIX
nHer B cpeaneM gocturaeT 40-60, a B HekoTopsix MecTax — 80 u 6oiee. Bepo-
ATHOE YHUCJIO TOBPEXKICHUM Kabeneil OT yJapoB MOJHUU XapaKTEepPHU3yeTCs
IJIOTHOCTBIO TIOBPEXKIACHUHN N, TT0J1 KOTOPOM MOHUMAETCs 00IIee YMCIIO OTKA30B
B cBsi3u, oTHeceHHbIX K 100 kM Tpaccel kabenbHOW JAUMHUHM B TOJ. Ee MOXKHO

OTIPEICNUTh 110 (HOpMyJIE:
n= (Lj -100,
K-L

rne N — oOiiee yuciIo MOBPEKACHHM, pABHOE YUCITY ONMACHBIX yAapOB MOJIHHH,
Ha BCEW KaOeJNbHOW JTMHUU B TEUEHHE PACCMATPUBAEMOTO MPOMEXKYTKA BpeMe-
HU; K — NpoMexyTOK BpEMEHH, 32 KOTOPbI MPOU301LUI0 N MOBPEXKICHUM, JIET;
L — mmHa JTHHAN, KM.

VY CTaHOBJIEHO, YTO B TE€YEHUE I'PO30OBOr0 MEPUOAA B pallOHaxX € TpO30Aes-
tenbHOCThIO 20-25 nHeit B rogy Ha kaxaeie 100 kM Tpacchl MPUXOAUTCS BO-
CEMb-JIECATh clly4aeB mpsiMoro yaapa MoiaHuu B HCO. OnacHocTh moBpexie-
HUN KaOENbHOW JIMHUM CYIIECTBEHHO 3aBUCHUT OT COCTOSIHUS T'PYHTa U MPOBO-
TUMOCTU KabenpHOM o0osiouku. Ha pucynke I1.3 npuBenen rpadux BeposSTHO-
ctu yucna nospexaeanii HCO na 100 kM B rog B 3aBUCUMOCTH OT YACIBHOTO
CONPOTUBJICHUS TpyHTa (p,) W CONPOTHBICHUS METAJUIMYECKOW OO0O0IOUKU

(R,s).

W3 rpaduka BHIHO, YTO B TPYHTaX C OOJIBIIUM COMPOTHUBICHHEM (TIeCKe,
CKaJie, TJINHE, TPAHUTE U JP.) U MPU OOJIBIINX COMPOTUBICHHUIX METAJUIONOKPO-
BOB OIIaCHOCTh MOBPEKIACHMSI Kabens Bo3pacTaeT. I po3onoBpek1aeMocTb kKade-
Jell B aIFOMUHUEBOM 000JI0UKE, UMEIOIIEH Majoe CONPOTUBIIEHUE, CYIECTBEH-
HO MEHBIIE, YEM B CBUHIIOBOM M CTaJIbHBIX 000JOUYKaX.

NHTEHCUBHOCTH I'PO30BOM IEATEIBHOCTH JUIsi KOHKPETHO paccMaTpHuBae-
MOM MECTHOCTHU ONPENEIIAECTCS MO yAEIbHOU IJIOTHOCTH YAAPOB MOJIHUM B 3€M-
Mo (0)KUIAEMOE YHCIIO yAaPOB MOJHHMHU B 1 KM? MOBEPXHOCTH 3€MJIU 32 TOJI, HC-
XOJISl U3 CPETHETOIOBON IPOIOJDKUTEIHLHOCTH I'PO3 B Yacax).
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Ha yuyactkax kaOenpHOI JIMHWU CBA3M, € BEPOATHAS IJIOTHOCTh MOBpE-
XKJICHUU OT yJapOB MOJHHH OOJBIIE JOIMYCTUMOMN MPOBOAT CICAYIOLIUE MEPO-
OPUSTHS: TPUMEHSIOT 00Jiee TPO30CTONKNE Kabenu CBsI3M, T. €. KaOelH C MOBBI-
HIEHHOW MPOBOAMMOCTBIO 000JIOYKH U IPYTUX METAJUIONOKPOBOB, MOBBIILIEHHON
MPOYHOCTBIO M30JIALHH, MPOKIAABIBAIOT I'PO303AIIUTHBIE TPOCHI HaJ Kaleraem
Ha MOJIOBUHE TNTyOUHBI €70 3aKONKHU B TPYHT.

Ry =10 Om/m
; 2
0.5 / / —
A 21
0.2 yd 7 1~
// [~
DJ A / 2 U|5 _.-'"'f..
0,05 ;, 4
0,02 / //,f’_f,f/
0,01 ? // gl
0,005 ///
0,002 2
0,001 /
10 20 50 100 200 500 1000
Pa OM/M

Pucynoxk I1.3. BeposTHOCTh OBpEKAEHHUS dIEKTPUUECKUX Kabenel CBs3U MpH
Pa3IMYHBIX COMPOTUBICHUAX 000JIOYKU U TPyHTA

3. Biusinue JTMHUI 3J1eKTponeperaun

DNEKTPOIHEPTHUST MOKET TIEPEIaBaThCs MO BHICOKOBOJIBTHBIM JIMHUSAM T1€-
penaun (BBJI) nepeMeHHOr0 ¥ MOCTOSIHHOTO TOKa (pucyHok I1.4).

Ha BBJI nepemeHHOr0 TOKa MCHOJIB3YIOT, KaK MPaBUIIO, Tpex(ha3HbIN TOK.
Hanpspokenuss BBJI nepemennoro Ttoka: 3,3; 6,6; 11; 35; 220; 500 u 750 xB.
Hanpspxenust BBJI moctositunoro toka: 400; 500; 600; 800; 1500 xB.

Pexxumbl padotel BBJI npencrasnensl Ha pucyHnke I1.5:

1) cuMMeTpHYHBIN ¢ H30JMPOBAHHON HewTpanbio (prcyHok I1.5, a) wm ¢
3a3eMJICHHOM HerTpaibio (pucyHok I1.5, 0);

2) HeCHMMETPHYHBIA TI0 CXeMe «JBa MpoBoa — 3eMisi» (pucyHok I1.5.,
B).

JIvHUM ¢ W30JIMPOBAHHOU HEUTPAIBIO HMPUMEHSIOTCSA MPU HANPKEHUAX
He cBbiie 35 KB.
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Pucynok I1.4. BeicokoBonbTHBIE HUY Tiepeaaun (BBJI)

[Ipy OoNbIIMX HANPSHKEHUSX, HMCXOJAd U3 TEXHUKU O€30MacHOCTH,
HEUTpaau 00s13aTeIbHO 3a3€MIISIFOTCS.

6)

balialta
ol L

T

o) = ApapuitHoe

Pucynox I1.5. Pexxumsl padbots BBJI
Brusaus, okaszeiBaembie BBJI Ha HCO, MOTYT OBITH AJIEKTPHUECKUMU U
MarHuTHeIMH. B 3aBucuMocTtu ot pexxuma padbotel BBJI mpeoGnamaer To umm

uHoe BiussHre. CHMMETPHUYHBIC CHCTEMBI 00JIaal0T BHICOKMM IMOTEHIIHAIOM H
co3naroT OosbIne dekTpudeckue Bosaeictaus (U(E)).
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HecummMerpuyHbie cucteMsl (C 3a3eMiIeHHOHN (pa3oii) B aBapuitHOM pexu-
M€ MMEIOT OOJBIION YpaBHUTEIBHBIA TOK M SIBISIOTCA MCTOYHUKOM CHUIIBHBIX
marauTHbIX BozaeictBuit (I(H)). 3asemnennsie BBJI oka3piBaroT rajibBaHHYE-
CKO€ BIIUSIHUE.

Otmetum, uto HCO naxoasarcs noxa Biaussnuem BBJI kak nmepemeHHOro
TOKa, TaK U MOCTOSIHHOTO. [lepBhie BauUsAIOT B 0CHOBHOM Ha yactote S50 'y 1 Ha
BBICIIIMX TapMOHHUKaX (IVIaBHBIM 00pa3oM B TOHAJBHOM JHAla30HE YacToT).
BnusHue BTopbix 00yCIOBIEHO HATMYUEM IMYIbCUPYIOIIUX COCTABISIONIUX MIPU
BBINIPSIMIICHUM TOKA MPEUMYIIECTBEHHO PTYTHBIMHU BBINIPSMUTEISIMU. BrusHue
FapMOHUYECKUX COCTABIISIIOIIUX PACIpPOCTpaHseTCs Ha auarnas3oH npumepHo 30
k'l ¥ yXyamaeT kauecTBo paboThl cucteM nepenadn. CpaBHUBAsI arpecCUBHOE
Bo3zaerctBue BBJI nepemennoro u noctossHHoro TokoB Ha HCO, M0kHO OoTMe-
TUTb, YTO TIEPBbIE JEHCTBYIOT TOpPa3io CUIIbHEE, UYEM BTOpbIC, U TPEOYIOT OTHOCA
JMHUN CBSI3M Ha 3HA4YMUTEIbHOE paccTosiHue. [lo auamna3oHy udactoT Hanbosee
BpeIHOE BO3AercTBIE OKa3biBatoT JIBH moctossHHOTO TOKAa. DTO XOpOIIO BUIHO
u3 tabauusl 1.2, B koTOpO# mipeacTaBieHbl Toka3aTenu Bo3naeicteus JIBH me-
PEMEHHOT0 M OCTOSIHHOTO ToKa Ha HCO.

Tabmuma I1.2
[Tokazarens Tok
IIEPEMEHHBIN MTOCTOSIHHBIN
Yacrora, kI'11 0,05...350 0...30
Cuna BIUsiHUSA, YCII. €]1. 50 1
OTHOC Tpacchel, KM 5 0,1
XapakTrep BIUSHHS Omnacuoe OmnacHoe, Memaroniee

IIpn paccMOTpeHMM BIMSHUM HA LENU CBSA3M PA3JIMYaOT HOPMAaJbHBIN,
BBIHY>KJICHHBII 1 aBapUiiHbINA pexxrmbl padoTel BBJI.

[Tox HopmanvHbiM TIOHUMAETCS TakoW pexkum, npu kotopom BBIJI pabo-
TaeT NOCTOSHHO.

Buinyoicoennwiii pexxum — 310 TOT, ipu kotopom BBJI BeHY)KIeHa pabo-
TaTh ONPEIEIICHHBI MPOMEXYTOK BPEMEHH B PEKUME, OTINYAKOLIEMCS OT HOP-
MaJbHOTO.

Asapuiinbiii peXUM BO3HHKAET TPU HAPYIICHUH HOPMAIBHON pabOThI
BBJI, nanpumep nipu 0OpbIBE 1 3a3eMJICHUH TTPOBOJIa OHON U3 (a3 TpexdazHoit
JUHUU C 3a3eMJIeHHOW HeuTpanbio. [lpu 3a3emieHun onHod u3 (a3 JUHUU C
W30JMPOBAHHON HEUTPaIbl0 BO3HMKAET HEYPABHOBEILICHHOE HAIPSKEHUE, PaB-
Hoe 1,73 nuHeHHOTro HaNpsSHKEHUS.
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4. Biausinue 3.]'IeKTpI/I(l)I/I]_lI/IpOBaHHLIX KEJIE3HBIX NOopor

KoHTakTHBIE CeTH MarucTpalbHbIX U MPUTOPOIHBIX AIEKTPUDUIIUPOBAH-
HBIX JKEJIEe3HBIX JOPOT, TpaMmBasi, Tposuieidyca (pucyHok I1.6) Takke oka3bIBarOT
BiusiHue Ha HCO. HanpsbkeHns: B KOHTAKTHBIX CETSAX MOCTOSHHOTO TOKA: TPaM-
Bau U Tposuieiidycel — 0,6 kB, npuropoanas 2XKJI[ — 3,3 kB.

Pucynoxk I1.6. DnektpudunupoBanHas xefne3Has 10pora

HanpspkeHus B ceTsX MEPeMEHHOTo Toka MarucTpaibHbix DK — 25 kB.

OneKTpUPUIUPOBAHHBIA TPAHCHOPT MPEACTaBIsAET COOON OJHONPOBOJ-
HYI0 HECHMMETPUYHYIO CHCTEMY C HCIOJIb30BaHHEM 3eMJH (pPEeIbCOB) B Kaue-
CTBE O00OpaTHOro MpPOBOJA, B KOTOPOM MPOTEKAET CUIIbHBIM HEypaBHOBEIICHHBIHI
TOK Y BO3HHMKAET CUJIbHOE MarHUTHOE BIUsHUE. TOK B KOHTAKTHBIX ceTsx DXK/]
MOJKET JOCTUTaTh HECKOJBKHUX COTEH amIiep. DJIeKTpU(PUIMPOBAHHBINA TpaHC-
NOpPT SIBISAETCS MCTOYHHKOM M OIIACHOIO, M Memarwomero BiusgHuii Ha HCO.
Hapsiy ¢ MarHuTHBIM CyHIECTBYET raJJbBAHUYECKOE BIIUSIHUE.

OnexkTpuUIMPOBAHHBIE JKEJIE3HBIE IOPOTH MEPEMEHHOIO TOKA BIMSIOT B
ocHOBHOM Ha yactoTe 50 ['11 1 B tuana3zoHe TOHAIBHBIX 4acTOT.

2K/ mOCTOSIHHOTO TOKA 3a CYET BBICHIMX TapMOHHUYECKHUX COCTABIISIIO-
IIMX TPU BBITPSAMIIEHUN TOKA ACHCTBYIOT KaK B TOHAJIbHOM, TaK U B BBICOKOYa-
crotHoM juana3oHe (mo 30 xI'm).

CpaBnuBas arpeccuBHoe Bo3zzaercTteue Ha HCD nmHMM snexkTponepenadn
u D)K]1, MmoxHO ycTaHoBuTh (Tabmuia I1.3), uro DXK]] kak oqHONPOBOHAS CH-
CTeMa OKa3bIBA€T CYIIECTBEHHO OO0J€e CUJIBbHOE M JJIUTENIbHOE BIMSHHUE, YEM
BBJI. Oanako npotsskennocts BBJI o ctpane 3HaunTensHO O0JbINE, U, KPOME
TOTO, IPU HOBOM CTPOMUTENBCTBE YAaCTO HEM3BECTHO, I'/I€ MPOMAET Tpacca 3TUX
JVHHM, TO3TOMY CYIIECTBEHHO CJIOKHEE 00ECTIeUnTh J0JDKHYIO 3alIUTY OT HUX.

Ta6muma I1.3

ITokazarens BBJI XK1,
Tpacca HEU3BECTHA M3BECTHA
JUITMTEILHOCTh NEUCTBUS KPaTKOBPEMEHHOE JUITUTEIIBHOE
Cxema BJIMSTHUS CHUMMETPUYHAS HECUMMETPUYHAS
Cuna BiusHHS (yCIOBHas 1 10...20
€JIMHUIIA)
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B tabnuue I1.4 mpuBeneHbl AOMYyCTUMBIE KPUTHYECKHE PACCTOSIHUS B
meTpax (cpemnue 3HadeHus) ¢ BBJI u DXK]I anmekrpudeckoro kadeist CBS3H C
JICHTOYHON OpOHEHl M CBUHIIOBOM 000s10uKkoii. B uncnurene ykazaHo 3HaueHHE
s DK/, B 3Hamenarene g BBJLL

Tabnuua I[1.4. Kputuueckue paccrosinusa B metpax ¢ BBJI u 92K/ kabens cBsa3u

[TapameTp I'pyHT
Yepno- ['muna CyrnuHok | M3BecTHsIK ITecok I'panut
3eM
VYaenenas mpo- | 0,2 0,1 0 0,025 0,01 0,001
BOJUMOCTb,
Cwm/Mm
Kpurnueckue 200/300 260/370 350/560 480/830 600/1200 | 1470/3800
paccTosiHUS, M

N3 TaGauIel BUIHO, YTO YEM XYK€ TPYHT, T. €. MEHBIIIE €ro yAeJbHas MPOBOAU-
MOCTb, TEM JIaJibllie HAJI0 OTHOCUTH Tpaccy kadens ot BBJI u DX /1.

5. Oco0eHHOCTH BJIMSIHUS HA BO3AYHIHBIC 1 KaleJIbHbIe HamnpaBJAIOIINAC
CHUCTEMBI IJICKTPOCBA3H

[Tprpoaa BHENMIHUX AJIEKTPOMArHUTHBIX BIMSHHHA HA BO3AYIIHBIC U Ka-
oensubie HCO pasnuuna (pucynok I1.7).

v, DDODD

-/ / ‘\:{::’{*/@m
a) 6 S

Pucynox I1.7. DnextpuduiimpoBaHHas xejie3Hasi Jopora: a) BO3yIIHbIC;
0) xabeabHbIe

Ha Bo3gymnsie HCO neiicTByIOT OAHOBPEMEHHO KaK AJIEKTPUUYECKOE IMO-
Je, Tak ¥ MarauTHoe. Ha kaOenbHbIC JTUHUU OKa3bIBaCT BIUSHHUE TOJHKO Mar-
HUTHOE T0J1e. CHITOBBIC JIMHUH JJICKTPUYECKOTO TOJIS 3aMBIKAIOTCS Ha METaJLTHU-
YECKYI0 000JI0UKY KaOess U 3eMJII0 U He TIPOXOAT B CepJeUHUK Kabens. Mar-
HUTHOC BIIMSHHE Ha KaOelIbHBIC JHMHUHM CHIDKACTCS 3a CYET DKPAHHUPYIOIIECTO
nercTBrusa KadempHO 000J10uku. KabenpHble JTMHUM, HAXOMAIMECS B 3eMIIE, U
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BO3AYIIHBIC JIMHWH, pa60TanmI/Ie IO CUCTCMC «IIPOBOA — 3CMJIA», UCIIBITBIBAIOT
TAaKXKC I'aJIbBAHNYCCKOC BJIMAHUC.

6. HOle)I OIIaCHBbIX 1 MeIIAIINX BJIMSIHUM HA INICKTPHUIECCKUE Ka0eJau
CBA3H

Jli1st 6e301acHOCTH OOCTY>KUBAIOIIETO NIEPCOHANA U JIUII, TOJIb3YIOIIHUXCA
CPEACTBaMH CBSA3H, MPEIOXPAHEHUS OT MOBpekIeHHUN ammapatypel 1 HCO, a
Takke obOecreueHrss He0OXOAMMOro KauecTBa CBSI3U YCTAHOBJIEHBI HOPMBI JI0-
MIyCTUMBIX OIMACHBIX U MEIIAIOIINX HANPSKEHUN U TOKOB. [Ipu 3TOM nprHnma-
IOTCSl BO BHUMaHUE, KaK BpeMs, TaK U YCIIOBHUSI BO3JECHCTBUS OIMACHBIX Hamps-
YKEHHI M TOKOB HA JIIOJEU W aImaparypy. BIusHUS Npy aBapuUHBIX PEKUMAX
OBIBAIOT KPAaTKOBPEMEHHBIMHU, TaK KaK OHU MCYE3al0T MPHU CpadaThIBAHUU 3allU-
Thl U OTKJIFIOYEHUHU TOBPEXACHHON JMHUU. Kpome Toro, aBapuu Ha JIMHUSX BbI-
COKOT'O HAMPSHKEHUSI CPABHUTEIBHO PEIIKU.

B ciiyyae niuTensHOTO BIUSIHUS, KOTOPOE UMEET MECTO MPHU BBIHYKIEH-
HOM pPEXHUME pabOThl CHMMETPUYHBIX 1 HECUMMETPUUHBIX JIMHUM, a TaKKe MPU
HOPMaJIBLHOM PEKUME Pa0OThl HECUMMETPUYHBIX JIMHUN CYILECTBYET OOJIbIIast
BEPOSITHOCTh OIACHBIX BO3JICHCTBUIA. BeiencTBre 3Toro npuHsATH 060jee HU3KUE
JIOITyCTUMBIE HAIPSKEHUS, HABOJUMBIE B POBOAAX CBS3HU.

HNonyctumeie npoaonbHbie DJIC B mpoBojax MEenel CBSI3U Pa3IMYHbBIX
HCD npu onacHom BnusiHun BBJI Ha miiiHE rajabBaHUYECKH HEPaA3IEIICHHOTO
y4acTKa JIMHUH CBSI3U MpUBeIeHbI B Tabmuie [1.5.

IIpooonvrou J/]C (E) Ha3bIBaIOT Pa3HOCTh MOTCHIIMAIOB MEXK/TY TOUKAMHU
B HayaJie U KOHIIE y4acTKa COJIM)KEHHS] Ha TTPOBOJIHUKE CBSI3U, BO3ZHUKAIOIIYIO B
pesynbTare Bnusiaus BBJI.

T'anveanuuecku nepaszoenenHviM Ha3biBaeTCs ydacTok nenu HCD, He co-
JepKaluid TpaHC(POPMATOPOB, YCUIUTENEH, (PUITBTPOB.

ITon wucnbiTaTeNbHBIM HampspkeHHeM U, TOHUMAETCS HaNpsKeHUE,
MPUHATOE VISl JAHHOTO THUMa Kaless MpU UCTBITAHUU U30JISLMU KU IO OTHO-
HICHUIO K SKPaHy W METANTMYECKON 000JI0UKeE.

Jlonycmumas npoooavnas 3/{C Ha MpoBojax KaOEIHHON JUHUM CBS3HM Ha
JUIMHE TajJbBaHUYECKH HEPA3/ICJICHHOTO0 y4acTKa MPHU BIUSHUU CUMMETPUYHBIX
BBJI nomxua ObiTh He 607ee 36 B B ycnoBusax HopmanbsHoro pexxuma u /0 B B
YCJIOBHSIX BBIHYKJICHHOTO pekuma MmeHee 2 4. [Ipu mepenave mo kaOembHBIM
LEMSIM HanpspKEHUs JUCTAHIMOHHOrO nutaHus Uy, IomycTUMoe HaBeIeHHOE
HaIpsHKEHUE CHIDKACTCS, YTO YUYUTBhIBACTCSl HopMaMu Ta0iuis [1.5.

OnacHOCTh TOPaXKEHUS YEJIOBEKA DJECKTPUUECKUM TOKOM 3aBUCHUT OT
MHOTUX (haKTOPOB, BAKHEUITUMH M3 KOTOPBIX SIBIISIOTCS: TOK, MPOTEKAIOIIHMA
gyepes3 TeJO YesIOBEKa, MPOJOJIKUTEIbHOCTD AEHCTBUS TOKA, TyTH MPOXOXKICHUS
TOKa M0 TeJTy YeJIOBEKa, MHIWBUIYAJIbHBIE CBOMCTBA OpraHU3Ma.
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Tab6muma I1.5. fomyctumeie mpogonbabie 3/[C

Tun HCO Homyctumelie nponoasnbie D/1C, B, neiictBytonme
IIPY BPEMEHU OTKIIFOUEHHS TIOBPEKIEHHOTO
yuactka BBJIL, ¢

1,2 0,6 0,3 0,15

BOSI[YHIHEUI C ACPCBAHHLI-
MU OIIOpaMu, B TOM

YHClIE C JKEJIC300CTOHHBI-
MU IIpUCTAaBKaMH

750 1000 1500 2000

Bozayminas c xxene3o0e-
TOHHBIMH UJIM METAJ- 120 160 240 320
JUYECKUMHU OIIOPaAMU

Kabenvhas 6e3 AI1 ycunu-
tenen wm 11 no U
cuctemMe KmnpoBOJ—
IIpOBOJI>>

Ka6enwsnas ¢ 11 ycunute-
JISIMU TI0 CHCTEME U, -U./ V2
<KTIPOBOA—73EMIIA >

["oponckue kabenbHbIE 0€3 U
HH ucn

[Ipy ycTaHOBJIIEHUHM JOMYCTUMBIX HOPM OOBIYHO MCXOIAT M3 TOKA, MPHU
KOTOPOH YEJIOBEK MOXKET CaMOCTOSITENIbHO OCBOOOJIUTHCS OT 3axBaTa TOKOHE-
CYILIETO IPOBOJIA.

CornacHo mpaBWITy 3alllUThl YCTPONCTB CBA3M OT OMACHOIO BIUSHUS JIH-
HUM 3JICKTPOIIEpEIaun pa3psiAHbIA TOK, IMTPOXOISIIUMN Yepe3 TEJIO YEI0BEKa, KO-
TOPBIM KOCHYJICS NPOBOJA JWHUN CBSA3M, MOJIBEPKEHHOTO BJIMSHUIO JIMHUH C
W30JMPOBAHHON HEUTpaJIblO, TP 3aMbIKaHUU (PA30BOTO MPOBOJIA HA 3EMIIIO HE
nomxen npesbimats 10 MA. [Ipu stom Hanpspkenue mpoBoaa JIC mo oTHoIIe-
HUIO K 3eMJie Jomyckaercs He 6onee 200 B.

Hopmoii 1omycTuMOro Memniaromiero HanpspKeHHs Ha [ENU CBSI3U SIBJISIFOT-
Ci.

— 11 BY kananoB 1,1 MB Ha ouH yCUIMTENBHBINA y4acTOK B TOYKE C OT-

HOCUTEIBbHBIM YPOBHEM IOJIE3HOTO CUTHAJIA Ha BXxoe ycunurens —/ 1b;

— st renedonnbix kaHanoB TY 2,1 mB Ha ayivHy KaHana B34, MMEIOIIETO
conmmkenrne ¢ BBICOKOBOJNBTHOM JimHHEeW 400 KM MmpU OTHOCUTEIHHOM

YPOBHE TOJIE3HOT0 CUTHaJa Ha 3aKMMax OKOHEYHOW CTAHIIMU WJIU CTaH-

uuu nepenpuema —/ 1b.

[Tpu onnoBpeMennom Biusgaur Ha HCO co ctoponst BBJI u DX/ obmias
HOopMa noMmex Uy MoACUUTHIBACTCS MO KBaJIpaTUYHOMY 3akoHy. IIpu 3TOM HOp-
My HanpspkeHus 1myma juisi BBJI npunumaror paBHoit 0,6Uy, a pms DX
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0,8Um. /[lomycTMMoOe HaIpsyKEHHE IIyMa Ha OJMH YCWIMTENBHBIM Y4YacTOK
orpeaenuTcs no popmyie:

U’ =U_/JN,
rae N — 41ciI0 yCUIUTEIbHBIX YYaCTKOB Ha JJIMHE CONMKEHUS C BIUSIOMICH -
HHUEH;

VYka3aHHbIE HOPMbI HAMPSHKEHUS [ITyMa OTHOCATCS K JIMHEWHBIM 32KUMaM
neneit ¢ BonHOBBIM compoTuBieHrneM 600 OM, corjgacoBaHHO Harpy>KEHHBIM.
Ecnu BxomHoe compoTuBieHue Zg otrnuvaercsa: or 600 Om, To gomyctumoe
HANpsDKEHHUE IIyMa JIOJDKHO OBITh MEpecuyuTaHo mo Gopmyre:

Uu'=U_z /600.

JlomycTuMoOe HanpshKeHHE MOMEXU OT BIMSIHMS PaJAUOCTaHLMM MPHUHSITO
JUTs KaOenbHBIX JuHUM paBHbIM 0,5 MB 1 1151 Bo3ymHbix 1 MB B Touke ¢ OTHO-
CUTENILHBIM YpOBHEM —7 11b.

7. PacueT onmacHoOro AIEKTPUYECCKOI'0 BIIMAHUSA HA HAIIPABJAIKIIINE CUCTEC-
MBI 3JICKTPOCBA3H

Bmusaue BoicokoBosbTHRIX JimHMK (BBJI, 9XK]1) nHa HCD Moxer OBITh
ONPEIEIICHO MO AHAJIOTUM C B3aUMHBIM BIIMSIHUEM MEXKIY LIENSAMU CBSI3U 4Yepe3
IapaMeTphl ANEKTPUIECKOU U MATHUTHOU CBSI3EM:

K,=1,/U =g+iak; M,=-E,/l, =r +ieom,
rae. I, m E; — ok u DJIC, HaBogumeble B mienu ¢Bsi3u; |1 u Uy — TOk U Hampsixe-
Hue Bo Biustomiei meru (BBJI, 9XX/T).

AKTHBHBIE cocTaBistione (§ ¥ ') IPUMEHUTEIBHO K paccMaTpHUBAaeMbIM
MpolLeccaM MOKHO HE YUUTHIBATh. OMACHBIE 3JIEKTPUYECKUE HAMPSIKECHUS MOTYT
BO3HUKATh B BO3AylIHbIX HCD n3-3a BnusHuga BBJI ¢ u3onupoBanHol HENTpa-
JIBIO TIPU 3a3eMJICHUM OJHOM M3 (pa3, a TakkKe B APYrUX CIydasx MOSIBICHUS HE-
ypaBHOBellIeHHbIX HanpsbkeHud Ha BBJL. [Ipu BHemnem Bnusinuu BBJI na JIC
HE0OXO0MMO OTNPEIeTUTh oTeHIHa MpoBoiHrKa HCD OTHOCUTENBHO 3eMIIH.

Pucynok I1.8. K pacueTy 31eKTpoCcTaTHueCKOTO BIUSIHUS
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DIEKTPOCTATUYECKOE MOJE 3€MJIM MOXKET ObITh IMPEACTaBICHO B BUJE
3epPKAIBHOTO OTOOpaXkeHusI Bimsromero nposona (pucynok I1.8). Pesynbrupy-
IO MOTeHIan npoBogHuKa JIC OTHOCUTENIBHO 3€MJIM ONpPEEseTCsS B BUIE
CyMMBbI IOTEHIIMAJIOB BIIKAIOLIEro nposoaa BBJI un 3epkanbHOro orpaxeHus:

U=Tinde),
e D,
rzie g — 3apsi1 BIUSIOmEro npoBoja; npu Dio = diz, T. €. KOT/1a IPOBOTHUK CBSI3U
HAXOAMTCS Ha 3eMJie, ero MmoTeHunuan paseH nymo: U = 0.

Pemas nanHyio 3amady uepe3 MOTEHIHATbHBIE KOAPOUIIUEHTHI IS TPeX-
¢dasnoii BBJI u nyxnpoBognoit HCO, nonyuyaem popmyity pacuera 3jieKTpuye-
ckoro BiusHMA. [loreHnman npoBogHnka HCD oTHOCUTENBHO 3eMiM 3a CUET
AIEKTPUYECKOTO BIMSHUS, B,

bc
—!
a’+b®+c’
rae U; — Hanpsbkenue BBJI HopMmansHOM pesknme paboThI (B cilydae aBapHiHO-
ro pexuma Mpu 3a3eMJIeHHH ofHoW u3 (a3 BenmumHa U; Bo3pacTaeT B

U,=025US

V3 =1,73paza); S; — sKkpaHUpYIOIIEE JCHCTBUE COCEIHUX ITPOBOJIOB CBS3H,
CpelHee 3HAYCHHUE KOTOpPOro npuHuMaercs paBHbiM 0,7; 3HaueHus a, b, ¢ mpu-
BeJIeHBI HA pucyHke 11.8.

AHanmusupys 3Ty GOpMyITy, BUIUM, UTO JIECKTPUUICCKOE BIMSIHUE BO3pac-
TaeT C YBEJIUYCHHEM ra0apuTOB JMHUHU (BBICOTHI MOJBECKH MPOBOJIOB b 1 C) u
YMEHBIIIAETCS TIPU pa3HOCE JIUHUN (a).

HNannas ¢opmyna cnpasemyuba, ecii BBJI u HCD npoxonar napaniens-
HO. B peanbHbIX yCIOBHSX 4acTO MMEIOT MECTO CJIOXHAsi Tpacca COMMKEHUS U
Kocoe B3auMHoOe pacroniokenne tpace BBJI u HCD (pucynok I1.9).

6) nc

Pucynox I1.9. [TapamnensHoe (a) u kocoe (0) commxenue BBJI ¢ HCO
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B sTOM cnyuae yuyacTok cOnmKeHus pa3OMBalOT Ha HECKOJIBKO IKBHBa-
JICHTHBIX MapaJUICIbHBIX YYaCTKOB, ONPEACIAIOT BIMSHHUE HA KaXKIOM y4acTKe
10 SKBUBAJICHTHBIM PACCTOSHUSAM U 3aTEM CYMMHUPYIOT BCE 9TH BIIASHUA.

JInHa 3KBUBAJIEHTHOTI'O Y4acTKa BbIOMpAaeTCs TakUM 00pa3oM, 4TOoObI OT-
HOILIEHUE MAaKCUMaJIbHOM HIMPUHBI COJIMKEHUS K MUHMMAJIBHOM IO KOHLAM
ydJacTKa He MPEeBBIIAIo Tpex, T. €. a,/a, <3, a,/a, <3u T.1. DKBUBaICHTHAs

IrprHa COMKEHNS OIIPCACIISICTC KaK CPECAHAS TCOMETPUYCCKAA BEIIMYNHA.

,_
e) _\/alaZ'

a’
[Tpu ciioskHOM Tpacce COMMIKEHUS pacueT ICKTPUUYSCKOTO BIUSHUS MOK-
HO TIPOU3BOJUTH 1O (hopMyIie
n bc N
U,=025U,-> ——-——"S,+~
ma +b°+c |
rae | — nnmmna pacuetnoro ywyactka; | — oOmas jmuHa cOMMKeHus.

8. Pacuer omacHOro MarHMTHOI0 BJIMSIHUSI HA HanpaB/Jas0Omue CUCTEMbI
AJIEKTPOCBA3HU

OnacHple MarHUTHBIE BIMSIHUS CO3JAI0T HECUMMETPHYHBIE CHUCTEMBI
(BBJI, DXK/1) xak B HOpMQJILHOM, TaK M aBapUHHOM PEKUME UX padOTHI, a TaK-
K€ CUMMETPUYHBIE CUCTEMbI B aBapUIHOM pekuMe. MarHuTHBIM BO3JIEHCTBUSAM
MOJIBEP>KEHBI U KaOeJbHbIE, U BO3AYIIHbIE JINHUU CBS3H.

[MpononbHas D/IC B NMMHUAX CBSI3M 32 CUET MArHUTHOTO TOJsI (PHCYHOK
I1.10) moxxeT ObITH OmpeIesieHa o GpopMyJie:
E, =coml IS, S,
rae |, — Brusiromuid Tok; | — mimHa ywactka cOmmkenus; S, — koadduiueHt
HKpAaHUPOBAHUS KaOENbHOW JMHUU; S, — KO3(DPUIMEHT 3KpaHUPOBAHMS TPOCA,

pennscoB (0,4...0,6); m — marauTHas cBsa3b Mexay BBJI u HCO, I'a/km,
m =[In(2/1,75ka) +1]-10~,
rne K =,/ ou o, ; 1, 0, — MarHUTHas MPOHHUIIAEMOCTb U MPOBOIMMOCTb 3€MJIU;

a — paccrostnue mexay BBJI u HCO.

B cnyuae cioxHo# Tpaccel cOmmxenust npoaoiabHas IJC paccuuThiBaeT-
Csl IO PKBUBAJICHTHBIM y4acTKaM COJMKEHUS U 3aTEM MPOU3BOJUTCS CYMMHPO-
BAaHUE!

E, =ol, 2 ml;S,;Sy;.
=

W3 mpuBeneHHbIX (GOpMyJT BHIHO, UYTO BIHMSHUE PACTET C YBEIMYECHHUEM
JUTHHBI JTAHWAH, CUJIBI U 4aCTOTHI BIIMAIOIETO TOKA. PacdeT OMmacHOro BIIWSHUS
00b1yHO mpou3BoauTcs Ha yactore 50 I'r, a Mmemarorero — Ha wactore 800 I'm.
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Pucynok I1.10. K pacuety MarHuTHOro BIusiHHS

Jliis obneryeHus pacyeToB Ha MPAKTHKE OOBIYHO MOJIb3YIOTCSI HOMOIpaM-
MaMH, MO3BOJSIOMIMMUA [0 HU3BECTHBIM 3HAYEHHSM TOJIOCHI COJMOKEHUS U
YACIBHON TTPOBOIUMOCTH 3€MJIU ONpeaeuTh M Ha yacTote 50 ['1I.

B 3aBucumocTtu ot pexuma padorsl HCO naBogumas npononbsHas DJ1C
OyJIeT uMeTh paznuyHble 3HaueHus no anuHe. Ha pucyske I1.11 nmokazan xapak-
tep uzmeHenus J/1C Bnoap HCD npu H30IMpOBAHHBIX U 3a3€MJIEHHBIX €€ KOH-
nax. Hanbombmryro onacHOCTh Juisl 00CTYy>KMBAIOIIEr0 EPCOHANA U alllapaTyphl
CBSI3M MPEJICTABIISICT CIy4yai, moka3aHHblid Ha pucynke I1.11, 6, Tak kak 371ech Ha
U30JIMPOBAaHHOM KOHIIE OyJeT AeiicTBoBaTh mojHas uHAyuupoBanHas IJIC.
[Tpu onpeneneHny BIUSAHUN U BBIOOPE CPECTB 3aLUTHI HEOOXOIUMO CYMMHUPO-
BaTh BCE BUJbl BIUSHUMN; 1751 KaOEIbHBIX JUHUM — MarHUTHOE U rajbBaHUYE-
CKOE€, JUIs BO3YLIHBIX JIMHUW — JIEKTPUYECKOE U MATHUTHOE.

8)

Pucynok I1.11. IIpogonsnas 3/1C 8 HCO npu pa3nuuHbIX pekruMax UCIOJIb30-
BaHUS JIMHUU: & — TIOJIHAS U30JISILUA OT 3€MJIU; 6 — 3a3eMJICHHE C OJIHOW CTOPO-
HBI, 6 — 3a3¢MJICHHE C 00CHX CTOPOH

HoMorpamMmel u nipuMep pacyeTa yAelIbHOW MPOBOJIUMOCTH 3€MJIA OIpe-
JEUTh M 110 HOMOTpaMMaM MpeACcTaBlieH Ha pucyHke 11.12.
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Pucynox I1.12. Homorpamma aiis onpeneneHus KodGpuuenta B3aMMHOW WH-
OyKTUBHOCTH Ha yactoTe 90 ['1
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9. Pacuer MemIaIuX BJIUSIHUNA HA HanpasJIsa0omue CHCTEMbI
IJIEKTPOCBA3H

Paboune nanpsokenus u Toku Bcex BuoB BBJI (kak Ha mepeMeHHOM, Tak
¥ Ha MOCTOSIHHOM TOKE) COJepKaT rapMoHWKH B nuana3one vacror 0,1...150
k[, mpuyeM HauOOIbIIME AMIUTATYAbl UMEIOT TAPMOHUKH B JMANA30HE TO-
HaJbHBIX yacToT. lllyM B TeneoHHBIX KaHaIaX TOHAJIBLHOM YacCTOTHI PACCUMUTHI-
BatoT Ha yactore 800 ['1, mosToMy npu onpeAesieHn MEIIAIOIeTro BIUSHUS pa-
Oodee HampspKeHHE (TOK) BIHUSIONICH IIEMU CO BCEMU COCTABJISIOIIMMHU TapMO-
HUKaMH TEPECYUTHIBACTCS HA SKBUBAJICHTHOE MEIIAIoNiee HamnpskeHue (Tok) ¢
yactoroit 800 I'1], koTOpoe 1o cBoeMy JAEHCTBUIO Ha TENEPOHHYIO IIENb SKBUBA-
JICHTHO JICUCTBHIO pabovero HanpspkeHus (ToKa) U BCEX €ro rapMOHHUK.

DOKBUBAJIEHTHOE MENIAIOIIEE HAMPSKEHNE

U 5= kn FUU 1
W, COOTBETCTBEHHO, DKBUBAJICHTHEIN MEMIAIOIINNA TOK
|9 = kn FI I1

rne F, =U,.,/U; F =1,.,/1, — tenebonusie ¢Gpopm-hakTopbl COOTBET-
CTBEHHO HANpsDKEHUsI M TOKa; K, — TOMpPaBOYHBIA KOA(PGUIMEHT, 3aBUCAIINI

ot tuna BBJI, mupunbl cOnMkeHus: 1 NpOBOJIUMOCTH 3EMJIH.

[Ipu pacuere MemiaroLEro BIMSHUS LIE€JIECO00pPa3HO paccMaTpUBATh OT-
JICJIbHO BJIMSIHUE TOKOB IPSMOM W HYJIEBOU IIOCIIEIOBATEIBHOCTEN U COOTBET-
CTBEHHO (Da30BbIX HANPSDKEHUH M OCTAaTOYHBIX HAINPSHKEHUH OTHOCUTENIBHO
3emuid. CllelyeT TakKe yUUTBIBATh, YTO IOMEXH B JBYXIIPOBOJHOM LIENIH BO3HU-
KalOT KaK B pe3ylibTaTe HemocpencTBeHHoro BiusHus BBJI Ha nens HCO
BCJICICTBUE aCUMMETPUYHOIO PACIIOJIOKEHUS IPOBOJIOB IOCIEIHEN II0 OTHO-
HIeHNIO K nmpoBogaM BBJI, Tak u B pe3yJsibTare BIHUSHUM Y€pe3 TPETbU LENN TH-
na «J1Ba MPOBOJa — 3eMJIs» BCIICACTBHE HAJIMUUS acCUMMETpHUH (IIPOOJILHON U
nonepeunoi) renu HCD otHocHuTenbHO 3eMiu. [IpuHMMas BO BHHMaHHE pa3-
JEJbHOE ONPENEIICHUE COCTABISAIOIIMX MATHUTHOTO M JJIEKTPUYECKOIO IOJIEH,
npu pacuete nomex ot BBJI B o0uiem ciiyyae HEOOXOAMMO YUUTHIBATH BOCEMb
cocraBistronux: Uy ¢.1, Uy 4.1 — COCTaBIIAIOIINE COOTBETCTBEHHO MATHUTHOIO U
AIICKTPUYECKOTO BIIMSHUM, OO0YyCIOBJICHHBIE (Da30BbIM HampspKeHUEM (TOKOM
IpSIMO# TIOCIIEIOBATEIBHOCTH) U acuMMeTpHei mpooaoB HCD mo oTHoIICHHTO
K npoBogam BBJI; U1, Uso1 — TO K€, TOJIBKO 00YCIOBIEHHBIE OCTATOYHBIM
HanpspkenrneM BBJI mo otHomieHno Kk 3emiie (TOKOM HYJIEBOW IMOCIIEIOBATEb-
HOCTH); Uy 2, Usp2 — COCTABISIONINE COOTBETCTBEHHO MArHHUTHOTO M DJICK-
TPUYECKOTO BIUSHUMN, 00YCIIOBIICHHBIC (Da30BBIM HaNpsbKeHHEM (TOKOM MPSMOi
HOCJICZIOBATEIbHOCTH) W acuMmeTpueil mpoBonoB JIC OTHOCHTENHHO 3eMIIH;
Uso2, Us 02— TO ke, TOTBKO 00YCIIOBJIICHHBIE OCTATOUYHBIM HarpsbkeHrnem BBJI
110 OTHOIIICHUIO K 3eMJIe (TOKOM HYJICBOW TOCIICIOBATEIBHOCTH).

PesynbTupytoliee HanpsokeHUE MoMex B TeneOHHOM e  OnpeIesiseTcs

no dpopmyne: U, =, U2, +U? +UZ2 +U’ +UZ +U’, +U’  +U’

M.h.1 3.p.1 M.0.1 2.0l M.$.2 9.$.2 M.0.2 .02 °
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Y AenbHBI BEC OTNENBbHBIX COCTABIIAIONINX BBIPAXKEHUS HEOJMHAKOB U 3aBUCUT
OT THUIIA BIUSIOUICH IIeNH U IIeTH, MTOABEPKEHHON BIUSHUIO, a TAKXKE XapakTepa
ux commxenus. Tak, mpu BaussHUEM Tpexdaznoit BBJI ¢ 3a3emnenHoit HelTpa-
JbI0 B HOPMAJIBHOM peXHMeE padoThl Ha Bo3aymHyro HCD mocTtaTouyHO yYuTHhI-
BAaTh OT TPEX J0 OJTHOW COCTABJIAIOIICH:

JUZ,.+U%, +U7

.2 2.$.2 M.0.2 !

U =< JU> +U? 50<a<200m

m m.h.2 M.0.2 !

U? ,a>200m

M.0.2!

a <50Mm

T. €. Ipy OOJIBIIUX PACCTOSHUSX MEXKIY B3aHMMOBIMSIONIMMU LETISIMU OMpeie-
JISIONIMM SIBJISIETCSI MAarHUTHOE BIIMSIHUE TOKA HYJIEBOM MOCIEAOBATEIbHOCTH
4Yepe3 TPETHIO LEMb.

Kak y»xe orMeuanoch BbIllie, Ka0eau CBSI3U C METATHYECKON 000JI0UKOM MpaK-
TUYECKU HE UCHBITHIBAIOT JEKTPUUECKOTO BIUSHUS, T. €. OTCYTCTBYIOT BCE CO-
crapysiromue Us. KpoMe Toro, BCIeACTBUE CKPYTKH KUJI OYEHDh MAJIa aCUMMET-
puUs KUJ B ABYXIIPOBOJHOM IIEMU MO OTHOIIEHHIO K npoBoaam BBJI, cnegosa-
TENBbHO, OTCYTCTBYIOT cocTaBisitonme Uy o1 1 Uy ¢.1. Takum obpazom, aiis kabe-
Jel ¢ MeTauIM4ecKoM 000JI0UKON pe3ybTUPYIOIIEe HAMPSHKEHUE IIyMa OIpe-
JIETSI€TCS TOJIBKO BIMSIHUEM Y€pe3 TPETbU HECUMMETPHUUHbIC IIEMU U TOJACUUTHI-

) _ 2 2
Baercs 1o popmyie: U, = UM.(p.z +UL,, .

HOHYCTI/IMBIG BCIIMYKMHBI MCIIAIOIIMX BIIUSTHUM IMIPUBCACHLI ObBLIN paHcC B

m. 6.
10. Biusinne paguoCTAaHIU HA HAPABJISIIOIIHE CHCTEMBI DJIEKTPOCBA3H

Pamnocraniuu (PC) oka3pIBalOT Memaroliee BIMSHUAE Ha BBICOKOYACTOT-
HbIE€ KaHaJIbl CBSI3M, €CJIM UX paboyre 4acTOThl COBMAAaloOT ¢ auanazoHoM BY
CUCTEM.

Ha HCD oka3plBalOT HEMOCPEACTBEHHOE BIMSHUE PaJIAOCTAHIINU
CBEPXIJITMHHOBOJIHOBOTO Auana3oHa (dactotsl 3...30 k['r), JTHHHOBOJIHOBOTO
(30...300 xI') u cpeaueomuosoro (300...3000 kI'wy). bomblie Becero moasepike-
HbI BJIMSHUIO PaJMOCTAHIIMA BEPTHUKAJIbHBIC MPOBOJAA (BBOMABI IENECH B CTaH-
o). Hanbosee MOITHBIMU PaJMOCTAHIIUSAMHE SIBJISTIOTCS BeIATEIbHBIC U Telle-
rpadHbIe cTaHIMHU, paboTaronue Ha OOIBIINE PACCTOSHUS.

CrerneHp MEMIAIONIETro BIUSHUS PaIMOCTAHITUIN Ha 1ETH CBS3H 3aBUCHUT OT
MHOTHX TIPHYUH: U3JIy9aeMOW MOITHOCTH, PACTIONIOKEHHS TPACCHI IMHUU CBS3U
10 OTHOIICHUIO K BIUSIONICH PaJMOCTaHIIUH, MPOBOJAUMOCTH 3eMJIH, K03(du-
IIMEHTA YYBCTBUTEIIPHOCTH LTI CBI3U K IIOMEXaM.

[Ipupona BmusHuA pagumoctanunii Ha HCO coctout B cienyromem. Pa-
JTUOCTaHIIUHN CO3/Ial0T BEPTUKAIBHYIO COCTABJISIIONIYIO 3JIEKTPOMArHUTHOTO TIO-
ast EB, MB/wM, 3atyxaroniyto 1o 3akoHy
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2,45,/Py3
r
rne Py; — MOIIHOCTB, U3ilydaemasl painonepeiaTuukoM, BT; ku = W+ HE — KO-

EB F 'gkﬂ.ry

s dunmeHT pacpocTpaneHus B Bo3ayxe; F — koadummenT ocnabienus mois
3a CYET 3eMJIU; I — pacCTOSIHUE OT PAJUOCTAHIINY JI0 JIMHUH, M.

3a cueT KOHEYHOW MPOBOJMMOCTH 3€MJIM MOSBISETCS TOPU3OHTAIbHAs
cocTaBJIsroIIas 1moJist, MB/wm,
Eg

/6040,

rae A — JUIMHA BOIIHBI, M; O 53— IPOBOJAUMOCTbH 3eMin, OM/M.

E =

OTa ropu30HTaIbHAsl COCTABJISIONIAS TOCTYIAET B JUHUIO U ABIIACTCS
UcTOYHUKOM TioMex (pucyHok [1.13). UeM BbIIIe 4acToTa U MEHbBIIE TPOBOIH-
MOCTh TpyHTa, TeM Oousblie E, n memaromee BiusiHue B kabene. Haunbomnpiiee
BJIMSIHUE OKa3bIBAETCS MPU MPOXOKIACHUH KaOemsl B TPyHTaX ¢ OOJIBIIMM COMPO-
TUBJICHHEM (IIECKe, CYTVIMHKE, CKAJbHBIX TIOPOJIaX).

Y !
I
Eg | E
|
I
I
|
1
o
/ E.
7
3emMnsa
27 7
(E}
Kabenb

Pucynok I1.13. IIpupoaa Bausiuust PC na HCO

Cy1miecTBeHHO CKa3bIBaeTcs B3auMHoe pacnoioxenue JIC u paguocran-
mud. OTOT (aKTOp TMNPUHIUNHUAIBHO MOXET OBITh OlleHeH (opmyIoit
E,, =E;C0sep, rne ¢ — yron B3aumuoro pacmonoxerns PC u HCO. Ilpu

nepneHauKyIspHomM pacrnonoxenuun HCD otHocutrensHo PC BiausiHue MUHU-
MajbHO. MakcuMallbHOE BIIMSIHUE MPOUCXOAUT TP MPOXOKICHUH TPACCHI Ka-
oens B ctBope aeiictBusa PC. B o6miem Buze npu 11000M pacmoIoKeHUN TPACCHI
kabenst otHOocuTenbHO PC BiMsiHUE MOXKET OBITH OMPEEICHO 10 popMyIie
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_28YRs 1 o et
v \[60c; r?+a? ¢ ’
rae a — kparyaimiee paccrosiaue oT PC qo HCO, M; r — qyimna kabens, M.

Ha pucynke I1.14 nokasano u3MeHeHHE BIISHUS paguocTaHiuu E., Ha

JIMHUIO CBSI3HM B 3aBUCHMOCTH OT €€ JuTHbl. Ha rpadvike BUIHBI 1BE 30HBI BITUS-
Hus: 30Ha | oxBatbiBaeT yribl @' ot 90 1o 50°, 30ma Il — yrasl @" ot 40 no 0°. B

nepBoii 30He (I < &), Kak BUAHO U3 (GOPMYIBI, ¢ yBeIHMUCHUEM I BenuunHa E, 0

H, COOTBECTCTBCHHO, BIIMAHHUC PACTYT.

PC

Pucynok I1.14. Bnmusane PC va HCO npu pa3snuusbIX JUMHAX JIMHUA

dusnyecKn 3T0 0OBACHIETCS TEM, YTO 371€Ch JMHUS OJIM3Ka K IEPIEH IU-
KyJIIpHOMY pacmoioskenuto otHocutesibHo PC. Bo BTOpOi#i 30He (r > @) ¢ yBe-
IMYEeHHeM I BenuuMHa Ep, W BIMSHHE PAJMOCTAHIMK yMEHbLIAKOTCS. B aTOM

ciydae JUHH OJM3Ka K paAralbHOMY PacloNOKeHHIO oTHOcuTeIbHO PC 1, uem
Janbllle OT Hee pacCMaTPUBAEMbIN yYaCTOK JIMHUU, TEM MEHbIIIE BIUsHUE. Mak-
CUMAallbHOE BIMSHUE HMEET MECTO Ha CTHIKE ABYX 30H mpu ¢ = 40...50°.

Paznuunbie Tvnel HCO B 3aBUCMMOCTH OT KOHCTPYKIMHU U MX 3KPAHUPY-
IOIIUX CBOMCTB B Pa3HOW CTEICHM IOJBEPKEHBI BIUSHUAM. Y CTAaHOBJIEHBI IIPU-
MEpHO CJIeTyIOIUE 30HbI Mematomiero BiausHus PC Ha pa3iaudHble TUTIBI TUHUN
cBsi3M (Tabnuna I1.6).

Ta6nuna I1.6. 3oub1 Mematomero BausHusi PC Ha pa3audHbIe TUIIBI JIUHUMN CBS-
3U

Tun kabemns \ 30Ha BIUSHUS, KM
CuMMeTpruyHBIA Kabesb ¢ 000J0YKOM:

CBUHIIOBOM 7,7
AITFIOMUHHUEBOU 1,4

CTaJILHOM 3,3
KoakcuanbHblii kadenn, He OoJiee 1
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11. OcHOBHBbIE MepPbI 3aIIUTHI COOPYKEHUI CBS3U OT BHEIIHUX BJIUSTHUI

JI1st mpegoXpaHeHUsI COOPYKEHUN CBSI3M OT BHEUIHUX AJIEKTPOMArHUTHBIX
BIIMSIHUN TPOBOJUTCS KOMILUICKC 3alIUTHBIX MEpP KAaK Ha BIHUSIOUIUX JIMHUSX
(BBJI, DX, PC), tak u Ha HCD, moaBep>kKeHHBIX BIUSHUIO. [IepeueHb OCHOB-
HBIX MEPOIPUITHI puBe/eH B Tabnuie I1.7.

Taomuma I1.7. OcHOBHEIE
BHEIITHUX BIIMSTHUI

MCPOIIPUATHUA 110 3allIUTC coopymeHHﬁ CBiA3HU OT

HcTounuk XapaxTtep Mepornpusartusi, IpOBOJIUMbIE Ha JTUHUSIX
BHEILIHETO BIIUSTHUS BITHSTFOTITIX CBA3U
BIIHSIHUSI
BBJI Omnacubie 1 | 1. ABTOMaTHYECKOE OTKIIIOUE- 1. OTHOC Tpacchl.
Mmemraromue | aue BBJL 2. Kabnmposanwe.
monst E 2. CraaxxuBatoniie (QUIbTpHI. 3. CKkpeluBaHue U CUMMET-
H 3. DKpaHUpYIOIIKE TPOCHI. pUpOBaHHUE.
4. PazzemiieHHE HEUTpAIIU. 4. DKpaHUpOBaHUE.
5. ToxoorpaHM4KBAIOIIHNE 5. PaspsinHuku u npegoxpa-
YCTPOMCTBa HUTEIIN.
6. 3azemiieHue
DK OnacHoe u | 1. CrmaxxuBaromiye QUIBTPHL. 1. OTHOC Tpacchl.
Memaromee | 2. OrcaceiBarolue 2. Kabnmposanwe.
nosie H TpaHc(HOpPMAaTOPBHI. 3. CkpelBaHue U CHMMET-
3. YBenuuyeHue NpoBOAUMOCTH | pPUPOBAHUE.
U U30JISI{UU PEIBCOB. 4. OkxpanupoBanue. 5. Pa3-
4. ABTOMaTHYECKOE OTKITFOYE- PAHUKHU U NPEJOXPAHUTEIIH.
aue DK]J[ 6. 3azemiieHuE
ATtMocdepHoe OnacHoe 1. Monnueorsonsl Ha BJIC.
3JIEKTPUIECTBO nose E 2. Tpocel Ha KabeNbHBIX
JIC.
3. Kackagnas 3amnura.
4. Pa3psiIHUKY U NIpeoXpa-
HUTEJH
PC Memaromue | 1. Beibop Hecymiei 9acTOThI 1. OTHOC TpaccHl.
nonst E u 2. KabnupoBanwue.
H 3. CKkpeliuBaHue U CUMMET-

pupoBaHHe

Jlanee paccMaTpuBalOTCSI OCHOBHBIE MEPOIPUSTHS,
ouepe/ib Ha JIMHUAX U YCTAHOBKaX CBSI3H.

MPOBOJMMbBIE B TEPBYIO

12. 3amura oT rpo3nl KadeJbHBIX JUHUH

Heo6x01MMoCTh Tp0303aliiThI ITO36MHOTO KaOeIIs CBS3U OIPEICIISIOT
pacyeToM 1o OKUAAEMOMY YUCITY MOBPEXICHUI OT yaapoB MoiaHuu Ha 100 kM
Tpacchl. OKUIaeMOe YUCIIO MOBPEIKICHUN MOKET OBITH OIPESICHO B 3aBUCH-
MOCTH OT YHCJia TPO30BBIX JHEU B TOY JUISl KaXKJ0M MECTHOCTH.

3ammTHas CIIOCOOHOCTh Kabelel CBSI3M OT BO3ACHCTBHS TPO3HI, T. €. X
TPO30CTONKOCTh, XapaKTepU3yeTCs MapaMeTpoM TOOPOTHOCTH, A KM,
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Q=U/R,
rae U — anekTpuyeckas mpouyHOCTh kabens, kB; R — conporuBiernue 000109Ku
IIOCTOSTHHOMY TOKY, OM/KM.
Yem Oompmie U u mensbiie R, TeM BbIlIe Tpo30CTORKOCTh Kabens. Jlms
Pa3IMYHBIX TUIIOB KaOeIeH rpo30CTOMKOCTh XapaKTEPHU3yeTCs JTaHHBIMU, TIPE]I-
CTaBJIE€HHBIMH B Tabiue I1.8.

Tabmumna I1.8. 'p030CTOMKOCTD pa3IMYHBIX TUIIOB Kabenen

[TapameTp Tun xabens
CuMMETpUYHBIN KoakcnanbHbIi
MKC MKCA | MKCC | MKII MKIIA | MKT MKTA
U, kB 1,3 1,3 1,3 25 25 3,7 3,7
R,Om/Mm |21 0,4 2,5 2,1 0,4 15 0,3
Q,Axm |0,62 3,24 0,52 12 16,5 12,4 22,3

N3 npuBeaeHHBIX JaHHBIX CJIEIYET, YTO HAUOOJIBIIEH IPO30CTOMKOCTHIO
00J1a1ar0T Ka0eau CO CIUIOIIHOW MOJUATIWIEHOBOU U3OJIIIIUEN B aTIOMUHUEBOU
o0osouke. Takue kabenu UMEIOT BBICOKYIO 3JIEKTPUUECKYIO MPOYHOCTh U Majoe
COIPOTHBIICHUE 000JIOUKH (BBICOKOE SKPaHUPYIOIICE JICHCTBHIE).

W3 npencraBneHHbIX B Tabiauie kabenen Jydiie APyruX CUMMETPUYHBIN
kabenp MKIIA (Q = 16,5) u xoakcuanbubiiit MKTA (Q = 22,3). IIpunsro cuu-
TaTh KabeIu IrpO30CTOMKUMHU, eciiu UX A00poTHOCTH AocturaeT 50. [Ipu Gomnee
BBICOKOU 100poTHOCTH — mpuMepHOo 80 1 Gosbiiie — Kabeab CYUTAETCS TOJIHO-
CTBIO 3alIUIIEHHBIM OT BO3JIEMCTBHUS TPO30BBIX Pa3psI0B.

Ecnu rpo3ocroiikocTh Kabemeld HeoCTaTOYHa, TO UX JIOMOJTHUTEIBHO 3a-
HIUIIAIOT C MOMOIIBI0 OMMETAUTMYECKUX UJIU CTaIbHBIX TPOCOB.

Ecnu xaGenpHasi Tpacca TPOXOAUT BOJIM3U OTHEIBHBIX JIEPEBHEB WU

BJIOJIb JIeCa MPH PACCTOSHUU MEXKIY Tpaccoil u nepeBbsiMu MeHee 15 m (yaenb-
Hoe conpoTuBiieHre rpyHTa p < 300 OM M) 1 MeHee 50 M (p > 300 Om-M), MexK-
ny KaOelleM M JIepeBbsAMU (JIeCOM) MPOKIIAABIBAIOT 3a3eMJICHHBIC CTAJIbHBIC TPO-
Chl HAa BCEM MPOTSHKEHUU ydyacTka. J|Jisi OTACNIBHBIX IEPEBHEB TPOC YKIAIBIBAIOT
noxyayroi (pucynok I1.15). I'imyOuna npokiaaku Tpoca okoiio 80 cm. [pu mpo-
KJIaJKe KaOemsi Ha OMyIIKeE Jieca CIEIyeT COONI0IaTh ONTUMAILHOE PACCTOSIHHE
710 IEPEBBEB.
B ciyuae npoxnanku kabens Boib mojgotHa XK/ uiu BIOIE METAUTHYECKOTO
TpyOOTIIpOBOa HA PACCTOSTHUU HE Oojiee 8 M OT HUX 3aIUTy OT yAapOB MOJTHUHU
MOXHO HE MPUMEHATh HE3aBUCHUMO OT I'PO30BOM aKTMBHOCTU U YJIEJIBHOTO CO-
MPOTUBJIEHUS TPyHTA. 3alIuTy Kabeliel OT yJapoB MOJHHUHM OCYILIECTBISIOT C
MOMOIIBI0 OMMETAUIMYECKUX WM CTAIBHBIX TPOCOB. TPOCHI MPOKJIAIBIBAIOT
BbIIIIE Ka0ens Ha rTyOuHe, paBHOUM MOJIOBMHE €ro 3aneranus, Ho He MeHee 0,4 m
OT TIOBEepXHOCTH TpyHTa (prcyHOK I1.16).
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Pucynok I1.15. IlepexBat TokoB MosiHuH, Pucynok I1.16. YcTpoiicTBO rpo3o-
MONABIIKX B JiepeBo. 1 — kabenp; 2 — 3alIUTHBIX TPOCOB: 1 — Kkabenb; 2
3aIIUTHBIA TpOC; 3 — JAePEBO — TPOCHI

Paccrossane mexmy tpocamu 0,4..1,2 M. Tpocel 1Mo Bcell mHE dYepes
OTIpe/ICIICHHBIC MHTEPBAIIBI JTOJDKHBI UMETh 3a3eMJICHHsI. UHCII0 3alUTHBIX TPO-
BOJIOB WUIA TPOCOB OTPEACIISIOT PACUCTHBIM ITyTeM. XOPOIIIYI0 TPO303aIIuTy Ja-
€T TaK)Ke€ YCTaHOBKA MaJIOTa0apUTHBIX Pa3psAIHUKOB HEMOCPEICTBEHHO B CO-
€AMHUTENbHBIX My(pTax KaOeJs.

13. DxkpaHupywI1IHE TPOCHI

PanukanbHBIM cpecTBOM 3aliuThl Kabenel cBsi3u oT Bo3zackcTBus BBJI,
OX]I, rpo3bl U paTUOCTAHIINKI SBISIETCS MPUMEHEHUE DKPAHUPYIOIIUX 000JI0-
yeK. OHU MOJTHOCTHIO JTOKATU3YIOT 3JEKTPOCTATUYECKOE BIUSHHUE U CYLIECTBEH-
HO CHIDKAIOT MarHuTHOE BiwmsiHHE. Hapsay ¢ skpaHupyrommuMmu 000J0YKaMu
3alIUTHOE JECWCTBHUE OKa3bIBAIOT TAKXKE TPOCHI, IMOJBEIIMBAEMbIC HA JIMHUSIX
(BIUAIOMINX M TOJABEP)KEHHBIX BIUSHUIO), U peibcoBble myTH XK. [TpuHIum
DKPAaHMUPYIOIIETO AEHUCTBHS TPOCA U peabca BUAECH U3 pucyHka [1.17.

IIpu npoxoxnenuu no BBJI Toka B Tpoce U B JIMHUYU CBA3U UHAYLHUPYIOT-
Csl COOTBETCTBEHHO TOKH li3 1 l12. B cBoto odepenn, TOK |13 HABOAUT B JTUHUU
CBSI3U TOK |32, KOTOPBIM HaxonuTcs B MpoTUBO(da3e ¢ TOKOM |12 U yMeHbIIaeT
€ro. Ipeg =l — I3o.

Takum oOpazom, BiusHue npu Hammauu Tpoca (lpes = liz — l32) MeHbime,
geM 6e3 tpoca (lpes = l12). DhheKTHBHOCTD HCIIOIB30BAHUS TPOCA TEM BHIIIIE,
Y€M MEHBIIIE €0 CONPOTUBIICHUE U JYYIIIE OH 3a3€MJICH.

42



Pucynoxk I1.17. IIpuHmmI s3KxpaHupyroniero AeicTeus Tpoca (penbca)

DkpaHupytomiee aeicTsue Tpoca mmeer mopsgok 0,5..0,6, a pembcoB —
0,4...0,5. CymmapHoe 3KpaHupylolee AeicTBre KabenbHOl 000J09KH So, TpOCca
S; 1 penbcoB S, onpenensiercs B BUAE S = SoS:S,,.

14. YeTpoiicTBO 3a3eMJIeHU I

3a3eMJIEHUE — 3TO YCTPOMCTBO, COCTOSIIEE M3 3a3€MIIMTENIEH U MPOBOJI-
HUKOB, COCAVHSIOIMX 3a36MIINTEIN C JIEKTPUYECKUMH YCTaHOBKaMH. 3a3€M-
JIUTENIEM HAa3bIBAIOT MPOBOJHUK WIIM TPYIITy MPOBOAHUKOB, BBIINOJHEHHBIX W3
MIPOBOJISALIETO MaTepHaa U HaXOJALIUXCS B HEMOCPEACTBEHHOM COIPUKOCHO-
BEHHUH C TPYHTOM. 3a3€MJIUTEIN, MOTYT ObITh J1000i (hOpMBI — B BUJIE TPYOBHI,
CTEPKH$, MOJIOCHI, TUCTA, MPOBOJIOKH U T. 1.

B 3aBHCHUMOCTH OT BBINOJHSAEMBIX 3a3eMJICHUAMH (YHKUUNA pa3idyaroT
pabouee, 3aUTHOE U JIMHEHHO-3aIIMTHOE 3a3EMJICHUSI.

B TexHuke cBs3u paboynM 3a3eMJIEHUEM Ha3bIBAIOT YCTPOICTBO, MpeaHa-
3HAYEHHOE JJI1 COEAUHEHUS allapaTypbl C 3eMJIEH, CIyXallel OJHUM W3 Mpo-
BOJHHUKOB JIEKTpUUYECKOW 1enu. K 3amTHeIM OTHOCATCS 3a3eMJIEHUs, PeHa-
3HAUCHHBIC IS COCIUHEHUS C 3eMIIeii mpuOOpOB 3amuThl (MOJHUEOTBOIOB,
Pa3psTHUKOB), a TAKKE METAJUTUUECKUX YacTe CUIOBOro oOopynoBaHwus. JIu-
HENHO-3alUTHBIMH 3a3€MJICHUSIMH HA3bIBAIOT YCTPOWCTBA IS 3a3€MJICHUS Me-
TaJUTMYECKUX 000JI0UEK U SKPAHOB Kabemei.

OTHoIlIEHHE TOTEHIIMAJIA 3a3€MIIUTENS K CTEKAIOLIEMY C HErO TOKY Ha3bl-
BaeTCsl conpoTuBieHueM 3azemicHus: R, = U,/l;. Conporusienue 3a3emicHus
3aBUCHUT OT YJEJIBHOTO COMPOTHUBIICHUS TPYHTA M IUIOIIAA CONMPUKOCHOBEHHUS
3a3eMJINTENICH € 3eMiied. HOpMBI CONMPOTUBIIEHUS 3a3€MJICHUN U1 PA3JIAYHBIX
YCTaHOBOK NpoBOHOM cBsi3U npuBeneHsl B ['OCT.,

ITo cBoel KOHCTPYKLMHM 3a3€MIIUTENM Pa3ACIAIOTCA HAa BEPTUKAJIBbHBIC
CTEP)KHEBBIC, TOPU30HTAIbHBIE MPOTSKEHHBIE, KOJIBLIEBBIE, IUIACTUHYATHIE U
riyOuHHbIe. Yarie Bcero npuMeHsI0TCs BEPTUKAIBHBIE 3a3€MIIMTENN TPyOUaTo-
IO THUIIA.
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Hcxons u3 TpedyeMbIX COMPOTHBICHUN 3a3eMIIUTENeH, HEOOXOAMMOCTH
MOJyYEHUs] JOCTAaTOYHOM MEXaHMYECKOW MPOYHOCTU U yA0OCTBA OOBIYHO HC-
MOJIB3YIOT TPYOBI AMaMeTpoM 2,5...5 cm u juHoil 1,5...3 M (pucynok I1.18, a).
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Pucynox I1.18. YcTpoiicTBO TpyOUaThIX 3a3eMJICHUIN: & — OJMHOYHOT0; O — MHO-
rO3JIEKTPOIHOTO: 1 — IPOBOJIOKA CTabHAs JUaMeTpoM 4...5 MM, 2 — IPOBOJIOKA
NepeBsSI309Has TUAMETPOM 2 MM

Ecnu conpoTuBieHue 0JHOrO 3a3eMIIUTENs], HAaIPUMEP NIPHU OJHOU TpyOe,
BEJIMKO, TO 3a3€MJIUTENb YCTPAUBAIOT U3 HECKOJBKUX TPYO, COEIMHEHHBIX MEX-
ny co0oil. Takoil 3a3eMIHTeNIb HA3bIBAIOT MHOTO3JIEKTPOAHBIMU (pUCYHOK I1.18,
0).

OO61iee CONMPOTUBIEHUE MHOTO3JIEKTPOIHOTO 3a3€MIIUTENST YMEHbIIAETCS
HE COBCEM NPOMOPLMOHATIBHO YKCTY €IMHUYHBIX 3a3€MIIMTENEH, COeAMHEHHBIX
napajuieibHO, MOATOMY MPHU pacyeTe BBOAUTCS MOMPABOYHBIN KOIPPULIHUEHT 1).
B arom ciydae Rox = Ry/(N7), rme N — gucno tpy0; # — monpaBo4HbI# k03¢ hu-
LIMEHT WCIIOJIb30BAaHUS 3a3€MIINTEIIEH, 3aBUCSLIMI OT pacCTOSHUS MEX]y 3a3€M-
JMTESIMK U X B3auMHOro pacnojioxenus (1 = 0,19...0,92).
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