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JOTAHOBOK YTONBHLX PA3PESQ



BBEJLEHUE

Hosemune paspAmy MOJHME ONACHH JJIA XUSHE Jionedl M HaHOCAT
yiiepG HAPOMHOMY XO03flCTBY BCJEHCTBHE PaspyueHHd JHHMA SJeKTponepe-
nad, 9JEKTPOCETeBoro OCOTy/JAOBAHMA M BOSHMKHOBEHUS HORapoB. Ocolymw
OACHOCTE OPENCTABAAET I'posa HA OTKPHTOA MECTHOCTE ¥, B YACTHOCIH,
HA TOPHHX MpPeNOpAATHAX, PaspacaTHBADUMX MECTOPORNEHUA  OTKDHTHM
cnocoGoM.

OcHoBaHYEM IJIA PaspaGoTKU HacToamux "HopMaTMBOB..." ABIAETCA:

- oTcyTcTBEE B IelicTeypmux "HpaBmiax ycrpoficTBa SJEKTPOYC-
TaHOBOK" peKoMeHpmaiwl 00 rpo3o3aliTe NEPeLBHEHHX KaPbEDHHX 8JIek~
TPOYCTaHOBOK, KOTOpDHE, IT0 MHEHVR IVISBHOT'O YOpDaBJCHMA O SKCIIYS—
TanEy PHEProcucTeM MEHSHEDPTo, ABJANTCA CHENMANBHHMA;

~ OTCYTCTBHE YETKUX ONHO3HAYHHX PEKOMeHHZauwi, olpemesAmiix
IeflcTBua oCC/yRMBaRmEI'0 NepcoHaja BO BpeMA I'DO3OBHX fApnexuli, Ha-
npumep, § Sl-9-22 IT? u OTB 5JeKTPOYCTAHOBOK DOTpeCHTexell MpeimE-~
CHBAET [OJIHOE [peKpaleHre paCOTH NEepeIBUEHHX BJEKTPOYCTAHOBOR BO
BpeMa TPosH. JUyruME ®e  HODMATHBHHMYU LoKymeHTamu (EIB mpm pas-
PACOTKE MECTOPORNEHINT MOJNEe3HHX HCKOHaeMHX OTKPHTHM clOocoGom; IIT9
OpyE paspadoTKe YTOJBHHX M CJSHIEBHX MECTOPORZEHuil OTKDHTHM ONOCO-
GoM) zampemaeTCs [P HACTYIUIEHMM I'DO3H IPOMSBONUTH PACGOTH JOmb MO
PEMOHTY 38B3EMICHHOI'0 OGOPYROBAHWA ¥ DJEKTPHMYECKMX ceTel. OmHaKo B
ofoMx cJaydadax "MOMeHT HaciyMIeHUA IPO3H" [OpM OTCYTCTBUM HpPUCOPOB
TPO30BOi OIACHOCTH ABIAETCA BeChMa HEONpeHNeJIeHHHM, 4TO 3aTDPyAHAET
8a0JaroBpeMEHHO NpuHATE 2PEeKTUBHHEe MEDH [0 3amuTe JMIel oT mopa—
KEHUA,

B cBA3M C HBJIOKEHHHM JJA clienufudeckix ycJaopull paspesoB pas-—
padoTaHH HOTMATUBH [0 T'PO303&NM1E KAPHEPHHX SJEKTPOYCTAHOBOK u
PexoMeHmaluN o ofecileyeHMD Ce30MNACHOCTH OCCJHYRMBAKIIEro OEPCOHANA
paspesoB BO BPEMA IPO30BHX SBJIEHMH.



6
1, OBIACTH IPUMEHEHUA

I,I. 3gumTa OT I'DO3OBHX HEPEHANpDARCHH) Ha yTOJBHHX paspesax
JOJEHA OCYMECTBIATHCH B COOTBOTCTBHM C HacTOAMMMM HODMATHBAMHE, &
TaKkxe ¢ xelicTBywimM# OpapmwiaMy (EIB opu paspacoTKe MeCTODORKEHMH
NOJIE3HHX MCKONAeMHX OTKPHTHM crocodom; IIV9; IT3 m IOTB asexkTpoyc-
TAHOBOK HoTpedutesefi) B Toli uacT#, B KOTopoft OHR He MPOTHBOPEUAT
HACTOMIMM HOpMaTHBAM.

I.2. HasHaueHWe I'DOSO3AIMTH COCTOUT B CHUKEHMH BEPOATHOCTH
gopaxeHusa Jwogell Opu rposax u s3amuTe 3JIeKTPOOCOPYROBAHMA OT onac—
HHX TPOSOBHX Bozuelictemli.

I.3. PexomeHpaumy HaCTOAUMX HOPMATHBOB paclpoCTPAHAKTCH:

a) HAa KaphepHHE pacOpelemTeNbHHE ycTpolficTBE M IOLCTAHIMM;

6) Ha KaphepHHe JMHHK BJeKTponepenad;

B) Ha DJEKTPOOCOPY.[OBaHME HNEPeNBHRHHX DJIEKTDUPUMIMPOBAHHHX
arperarop (IIPA) sKCKapaTOpPOB, GypCTAHKOE M T.H., padoTapiee Ha
HanpAReHmy muTawpmedt ceTu;

T) Ha BJEKTPOOSOPYLOBaHME CTALMOHBPHHX KADHEDHHX BJIEKTDPO-
ycTaHoBOK (HacocoB, 3EMIECOCOB, BEHTIWIATOPHHX YCTAHOBOK M ToMe ).

I.4. T'pozosauura cetelt ¥ noucTeHnulk Hanpaxennem 35 kB m  Go-
Jee, He OTHOCAWHMXCA K BHYTDHKAPHEPHHM, a TaKRke sauuTa cTaluoHap-
HHX K@PHEeDHHX paclpenesMTeNbHHX yorTpolicTB U momcTaHit ¢  BHCWAM
HanpazxeHmem 35-II0 B ocymecTB/IAETCA B COOTBETCTBHE C TpeGOBaHA~
Avu "[ipapun yorpolcTBa 3NEKTPOYyCTAHOBOK" M "PyKOBOUAUMX YKasSaHWE
[0 samMTe OT NepeHRIPARSHME SJCKTPOyCTEHOBOK MEPEMEHHOIO TOKa
3-500 &B",

1.5, HacTosmue HOpMATHBH OGASATENBHH HPX OPOEKTUPOBAHHMM CTPO-
AIpXCA W PeKOHCTPYWpyeMHx npexmpuatuit, I'pososanmTa Ha neiicTByD~
OHMX KAphepax JOJIRHA NPUBOLATECA B COOTBETCTBUE C HACTOAWMMU HOD-
MaTMBAMM B OOPAKKE, ONpENeNAeMOM OPOE3BONCTBEHHHMU OCBEXUHEHUAMA.

2. XAPAKTEPUCTHKI I'POSCBO} AKTUBHOCTH U
KPUTEPYY TPOB0BOM NOPARAEMOCTH

2.1. OCHOBHHMH XapaKTEpPHCTHKAMY TPO30BOY aKTHBHOCTH ABJANT-
ca qucao mopamenuit moimmeft I 3eMHot MOBEPXHOCTH B TOX (YIACIE—~
Has MOpaxaeMOCTh) M YUCJO I'PO3OBHX 4ACOB B rof. B Tada.l mnpuso--
JATCA CpelHEe 3HaveHus yhaeJjsHo#l mopawsemocTH o CCCP.
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Tadmma I
YneJ >HaA 1MOPaRaEeMOCTE 3EMHOW IOBEPXHOCTHM

Uncso TpO3OBHX 4YacoB YicJio ymapop MoJ- i T'pososan
B Iron il Ha

1 B ToR § aKTUBHOCTH
Menee I0 0,5 CnaGas
10-20 I -t
20-40 2 YmepenHasa
40-50 3 "
60-80 4 CibHas
80-I00 5 -

[IPONOKUTENLHOCTS TTO3 JJIA palioHOB OCHOBHHX YTOJIBHHX KOMOHHA-
TOB NpuBelieHa B Ta0N.2.
Tadmma 2

JHTEHCUBHOCTE I'PO30BOH AEATELBHOCTY IO IPOM3BON-
CTBEHHHM OGBHGIMHEHMAM (KOMOMHATAM) YIOJBHOR NPOMHUIEHHOCTH

1
[pONIBORCTBEIHOE OCHemME~ | Aol ggf"{gggi’é rpoﬁggﬂ:gﬁy 2pop

Hite m({ﬁgr.;d(mxrgg)én})xacenemmﬁ 5003 B Tox {JIHefI?i‘og }I R B TON

I ! 2 1 3 ! 4
Baumupyroins, Kymepray 38 25 2
BaxpymeByrosb, KapnuHcx 38 25 2
BocTcudyrons, HpryTex 20 I5 2
Tpysyroas, Kyraucu 80 33 5
JansBoCTyTONb, PalfuuxuHck 41 23 3
Kaparaxmayrombs, Haparaume 42 21 3
Kusenyrosas, Kusexn Al 23 3
KpacHoApCcKyToJb, KpacAOAPCK 34 23 2
Kemeposoyrous, Kemepono 48 29 3
HoBOMOCKOBCKYT0JIB , HOBOMOCKOBCK 74 32 4
IlipmvopcKyroys, BranuBoCTOK 12 8 1
Pocrosyroas, liaxTu 40 24 3
Cperasyroab, TamkeHT 26 26 2
Tyaayronb, Tyxaa 74 32 4
YeOUHCKYTOMb, 42JACUMHCK 35 23 2



I 1 2 ! 3 1 4
OXEOacTy 3yT0Jb, JKIOACTY3 33 18 2
gKy3dacceyronb, HOBOKY3HELK 48 29 3
CeBeDOBOCTOKYI'OJB, Maraman I,5 I,3 0,5
HKyryrons, AKyrex I6 I3 I

2.2, Tposopas aKTMBHOSTH B I'GYHHX pailoHax Gosee BHcokad.llpa
OpaKTMYECKNX PacueTax NAL HaHHO# HpPONOJRUTENLHOCTH Ipo3 B mali-
OHax ¢ BHcoTob 700 M HA; ypOBHEM MOpA BEJAMUMHH YHEJbHO# Hopaxae--
4OCTH, B3ATHE M3 Tali.2, HEOOXONUMO YIBOUTH.

2.3. Cdopumponasueecs I'DO30BOE 00JAKO COCTOMT U3 HECKOJBKUX
I'DO30BHX AYEEK pysMepoM I-4 KM B TOPHIOHTANLHOY ILIOCKOCTH. Hmg~
Hfig TPaHM) TPO30BOTC 0GNAKA pacioJaraeTcs oCWYHO Ha BHcoTe 600-
800 ™ Ham ypoBlieM MOpA, Bepxifd — 4-7 kKm. OOuuii o0meM Irpo3oBoOro
00J8Ka COCTABIMIET HECKONBEO KyOMYEGCKMX KWIoMeTpOB. Cpemuee uMCJO
PPOSOBHX pa3DANoB, TeHepupyemoe IposoBolt Aueiikoli 3a BpemA ee Cy~
mecTroBanun (oxosno 30 mun), pasHo IC0-200. I'posoBoe 0GNaKO OGHY~
HO IBIKETCS ¢O cKopocTni 30-40 xm/4.

2.4. YcpenHeHHH! CyTOYHHWI X0 Ipo30BOff aKRTUBHOCTH XapaKTeph-
3YeTCA MOCJENONYNSHHNEM MaKcuvyMoM (I5~I7 4 MecTHOTO BpeMeHm) X
YTDEHHN MAHEMyMOM (OKOJO 6~7 4 MECTHOT'V BDPEMEHH).

2.5, OCHOBNHM KpuweplieM Ipo30Bofi NopazaeMOCTH OGHEKTOB fBIH~
eTCA CpejHee YMCJO HPAMHX yHapoB mosmmit (IM) B paccmaTpHBaeMuil
o0bexT, IlIpamMolf ymap MOMHHAM BLSHBAET NOpameHye OGBEKTa OpH HENo~-
CPelCTBEHAOM KOHTAKTE C KaHAJOM I'DOSOBOTO paspaua. [IYM apiteTcs
Haudosee ONACHMM BHAOM TDO3OBOTO BOSLEHCTBNA W BHBHBAGT MEPEKPH~
" 1 ¥ Hpodoil MBOJAINH;

Cpenmee wucao IVM B Tof B JmHME SJeKTpolepesay HORCUUTHBAST-
o 0o @opuyye

N =457 10]" 2.1)

The 7 - JUMHA JEME, KM
- CPe/HAf BHCOTA IOXBEca BEPXHETO HNOBOfA, M;
7' - ODONONEMTENBHOCTH T'PO3, YACOB B TOL.
B pallosax ¢ ymepe:moil rposopoft axrHarocTsd IVM B JMHME — Off-
Horo pespesa oduelt mumHO# ckoyo 50 KM mocTuraeT 3-5 pas B rom.
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2.6. Cpemuee mcyo IVM B roz B SKCK2BaTOPH, OypcTaHku,KINl u
7.0, oHpexesdeTcsa dopmyJoit

Nz =(S+3/10)(L+3/$,}~/Vga-/0;6 (2.2)

e a-‘:l;ﬁﬂ ~ COOTBRTCTBEHHO IJlHA, HMIPAHA K BHCOTA OGSGKTB;
¥d -~ cpemHec wucJao Nopaxemmit mosmmel I mnz 3eMHOit HoBepX~
HOCTH B TOLe

llpy HaJMUNM Ha paspese 7! pa3suHHX 9KCKABATODOB M GypCTat-
KOB BepoATHOSTE IIYM XOTsd OH B OZMH M3 HMX COCTABHT

Ps=%Pr . (2.3)

2.7. AmvocepHre OupeHaOLAREHAA HOSBJIANTCA HE TOJBKO IPH HpA-
MHX yIapax MoJHuY B OOBERTH. 3HAUUTEJBHO valie BO3IHAKANT WHIYKTH-
popanuie nepenanpaxenzst (VII), odycioBjeHHHEe GJMBKMME pa3pANAMK
MOJIHEM (BCJISJICTBHE DJIEKTDOCTATUYECKOK ¥ DJICKTDOMBTHATHON MHiyR-
¥ ) .

BesmuyHa MEIYKTAPOBAHHHX NereHanpaxeHMit B BO3AYUWHHX JOII Mom T
OHTDH HalifieHa MO BHpaxeHWn

l[aﬂd‘zﬁ'%’—'é » (2.4)

e ﬁ ~ BHCOTA IOONBECa HPOBOZOB, M;
-~ paccTofAH#e QT BospymHo# I3II mo mecTa yrapa MOJHEM,M;
n - aMIUMTyAa TOKA MOJIDMA, KA.

2.8. OCHOBHHM KpWTEpHeM I'DO30YHOPHOCTYM HOXCTAHUMEA M HEepeEBE-
HHX BJeKTPMOMUKDOBEHHHX arperaToB SBIAETCA YUCIO JeT MCERLy  Io-
ABJICHMAMEA HBYX HOCJECHOBATEJLHHX HNepeHanpsEeHwd, OPeBHUADMMX HC-
OHTaTEJBHO® HAMpAxeHWe H30JALMM OCHOBHOTO 8JCKTPOOJOVyNOBAHMA .
370 YUCJIO HABHBaETCH [OKA3aTeJeM IPO30YIOPHOCTH 00LeKTa.

lloxasaTess I'PO30yHOPHOCTH DPEBEH

M=-,7% ’ (2.5)

T™me /77 - YUCJIO CJAYyYacB BO3HMKHOBEHWA ONACHHX T'PO3OBHX (epeHaqpi-
ReHMit Ha OCODPYHOBAHEM OGBEKTA B TOXN.
2.9. MaxcmManpHoe 3HAYEHWE TOK] MOIMH, RPH XOTOPOM I'DO3CBOI
pa3pAl eLle He BH3HBAET HEPeKPHTHA MSOJALMK, HABHBAETCA YPOBHEM
I'PO3OYIIOPHOCTH yCTAHOBKH. YPOBEHSH I'DOSOYHUPHOCTH HJEKTPOYCTAHOBOK
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He HOPMUDYETCS K CJAYRAT TOJBKO NJIA CLABHATEJLHO OLEHKH.

3. OBECIZYEHWE BE3OMACHOCTM JOOMEA HA
OTKPHTHX PASPABOTKAX IIPH T'PO3OBBX
SAUIEHIAX

3.1. Herouymumxaru NMOBHUEHHO# oHacHOCTM UL Juome# npu OGCJIyXRi-
BEHMM KaPHEPHHX OJJICKTPOYCTAHOBOK BO BPEMA IPO3OBHX PA3PANOB ABJfA-
OTCA:

- MMOYJBCHNE HAOpAXe!nd NPUKOCHOBEHWI, BO3HMKGHMME  Ha
KOpIycax MepPegBITKHOI'0 U CTAIMOHAPHOI'0 OGODYLOBAHHT, HATUCTPANE-
HHX 3gReMJALMX IPOBONAX, MECTHHX 3a3eMIMTEJHX DASDANHWKOB, NpU-
KII0YaTeJLHEX IyHKTaX;

-~ VMIOYJIBCHH: WATOBHE HaNDAKeHWs, BO3HUKaNWME Ha 3HAYM-
TeJBHHX [IOWArAX MpyM yAapex MOIMM B odopynoBanme (sKCKaBaTODH,
CypcTaHKu U T.X.) WOI HEHOCDPENCTBCIHO B I'DYHT.

3.2. OcHoBHHM yCJiOBHEM Ge30MOCHOCTH ABJIETCH NpeKpameHHe pa-—
gdoT, CBASAHHHX C lepeLlleHuaAMA JioKeii B 3oHe BeleHusi FOPHHX padoT,
NPUKOCHOBEHIAMY K 3a3eMJICHHOMY odopymoBainmo, H3 B u kadesax u
T.Q. B CBA3Y ¢ BTUM BO BpeMA I'DO3H 3aNpeunjaeTCs BHIOJHEHWE pasoT:

- Ha BO3YWIHX JIL MAX DJEKTponepenay;

- B OTKPHTHX pachpelejMTeJbHHX ycTpolicTBax;

~ B 3aKPHTHX paclipelleJuTeJbHHX yCTpoiicTBax Ha BBOjAX X
KOMMY TalIMOHHO}f annapaType, HENOCPEACTBEHHO OPUCOSNMHEHHO K BO3—
JYWHEM JOAHEAM;

- HA KOHTAKTHHX CETIX SJCKTPUIUIIPOBAHHOI'O KADHEDHOIO
TPEHCLC pTa;

—~ HO JIMHWAX CBASK N TeJIEMeXaHWKH;

~ Ha sasewmdlomux ycrpolicTBax ¥ Ha paccToaHmu Oimmge I0OM
OT HEX;

- Ha QTpeJsax 3KCKABATOPOB, Ha Kompax OYPOBHX CTaHKOB,Ha
CMOTPOBLUX BarcHeTRax M Ha paccroanuu Omme I00 M o7 HuX;

-~ Ha PENBCOBHX NyTAX XREeNESHHX JOpPOr.

SanpemaeTcsa Taxke pasMoOTKa U MepeHocka kadeJaeli, NpucoeRuHeH-
HHX ¥ pachneneJHTeJbHHM YCTpolicTBaM; 2J/eKTPOCBAPOYHHE PAGOTH BHE
DOMeWeHus; pacoTH ¢ TUEPOMOHMTOPAMM PM PYUHOM (HEIMCTAHLMOHHOM)
yOpaBleHLE MMM X D400Ta NEPENBERHHX 2JEKTPOYCTaHOBUK (GyDOBHX
CTBHY0B, HKCKABATODOB M ToX.).

B nopAnKe OTHENLHHX NCKMOMeHMl MOEeT OHTH JofymeHa padoTa
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9KCKaBaTOPOB BO BPEMA I'PO3H OPM BHIOJHEHMH CJENyDIMX ycxopuil:

- DKCKABATODPH NOJRHH OHTH OCOPYILOBAHH I'pPO303alluToli B CO~
OTBETCTBMM C 11.4.3;

- 9YUIaRY 9KCKaBaTOpoB (MAINMHUCTH, MOMOWHWKM MalMHACTOB,
MOTOTUCTH, CMA3WNKK ¥ T.M.) JHOJEKHH HAXONUTHCA BHYTDH SKCKaBATOLOB;

- paloTH B 9KCKaBaTOpax, CBA3AQHHHE C OCMOTPOM M PEMOHTOM
3JIeKTpooGopynoBannd, He NONycKawTeA., Paspemaercd Jpaub YIIpaBJIeHUS
padoToli BKCKaBaTOPOB;

- BXOZ W BHXOX DKUIIaxXa N3 YKCKABATOpa OI'DAHMYEH.

Paspemwenne Ha pacoTy SKCKABATOPOB EO BPEMA I'PO3H NOJRHO IHCEH~
MeHHO OfOPMIITHCA pacuopAReHueM IVIABHOT'O MHXEHepa NpeXIphATAS ¢
VKazaHHEM MepoNpMATHH 10 Ge30macHOCTH.

3.3. Bunmosuienue Tpedopanuii 0 orpaHUMEHIo padoT olecrneunsaeT
0e30HacHOCTE JIofei# IpM YCJIOBMM JOCTATOUHO 3a0JarOBPEMEHHOCTH [O-
JyYeHUA MHPOpMAID! O NPUCGJILKEHMM TPO3H M BO3MORHOCTH IPHHATHA MEp
K OTBOLY Juomedl m3 omacHoli 30HH, Il09TOMYy NOJKHH OHTHL NPUHATH MEpH
[0 OCHalleHM0 PaspesoB PerucTpaToraMy IposoBoit omacHocTr (FTO).

3.4. BpemenHo, [0 OCBOeHWA IPOMHUUICHHOTO BHOycka PL0, Hagaso
TPO3H JOJIKHO OLPeNesAThCA [0 HepBHM OTUaVEHHEM packaTaM rpoma. Mu-
(hopmaLlul O TPO3OBOM ONACHOCTX NOJRHE HEeMEeNJIEHHO [epenaBaThCHA LHC-
neTyepoM K MecTaM paGoTH IO KAHAJaM 3HyTpHUKaphepHoil cBA3u. Hemo-
CPeNCTBEHHO IOPHHE YYaCTKM JOKHH OHTH OCODPYLOBaHH 3(HEKTUBHHMU
CPENCTBaMU OfOBEWEHUT O HACTVILIeHUX I'po30BOK OHAacHOCTH Bcex pado-
TapmuX.

OKOHYaHMe T'po3H olperessaeTca Mo PI'O, a mpy ux OTCYTCTBMH ~ IO
ApeKpaleHmo TPO3OBHX Pa3pAnoB JMOO IO YHAJEHMO I'PO3H HA Takoe
paccTofHNe, KOTHA He CJHIHH PAacKaTH TPOMa.

4. HOPMH TPO303AIMTH KAPHEPHHX SJIEKTPOYCTAHOBOK
¥ PACIPEIEIMTENBHEY CETE{

4.1. 3amuTa KapbepHHX pacng_e ©JIATEJIBHHX CceTel
HalIpmxeHNeM 0 xB
4,I.1I. TpeGopanua HaHHOrO pasiesa PacOpociPaHANTCA Ha BOBMYI-
HHE ¥ KalOeJbHHE JMHMM 3JEKTpolepelay KapbepoB Hanpazexuem 6-IO0kB.
4,1.2. ) OOBHWEHWI I'pO3OYHOPHOCTH CTaLMOHAPHHX (He NepemBmx—
HHX) ceTeii Hanpazeruem 6~I0 kB HeoGXomyMa 3amMTa CJASKYOIRX MECT C
0CJIaGJICHHOK K3oJALuUei :
a) B palloHax co cJadol I YMEPEHHOM I'DO30BOY aKTIBHOCTHW:
- NepexoloB EO3NyuHas JMHUA-Kalelb;
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- mepeceueHm ¢ Hpyroff BJEKTPAMECKON JumHMed MO0 C JIAHM-
efi oBA3M;
6) B pafioHax ¢ cmIBHOZ I'DO30BOIf GKTUBHOCTEH, KpOME BHUEYKA~
BaHHHX MeC? OCJAGJeHMA U3OJALM, NOMKHH 3aumaThCH :
- JuHeiiine DPA3BERUHETEN;
-~ MeCTa lepexona C OHOp OFHOTO THHa (HepeBAHHHX) Ha OHNO-
PH ApyToro Tula (MeTaJIMYSCKUE, KENE30GETOHHHE).

4.1.3. 3aumTa BO3MYWHHX JuHIY 9JeKTponepeniay oOT HpAMHX  yha-
POB MOJHUE He TpelyeTcd.

4,I.4. Mecra neperona ¢ Bospyumol JOI Ha KalGekb HOMKHH 3alm-
LATBCA ONHEM KOMILIEKTOM TPyOYaTHX DPa3pANHMKOB, YCTaHABJIMBAEMHX
Ha onope HOepexoks.

Tpy HaJMYuy Ha BOSHYUHOK JuHuM sieKTponepemauu (JIOI) xadeis-
HOJ BCT&BKM HOCJEHHAA 3alpuiaeTcs ABYMA KOMIIEKTaMd TPYO4aTHX
paspAnHMKOB (OO ONHOMY C Kaxmolf. CTOPOHH).

4,1.5, Ha nepecevenmix BosnyurHx JuHuit (BI) ¢ KepeBRHHHMK
oHopaMa LOJKHH YCTAHABIMBATHCHA PpyCuYaTHe DAsSpANHUKU Ha ofenmx He-
pecexapuyxcsa Bll. IIpr padore smuuit ¢ AllB pomyckaeTcs 3aMeHa pas-
DPAIHIKOD 3alUTHHME IPOMEXYTKaMU,

YcraHoBka TpyOuaTHX DPa3pANHUKOB HE TpedyeTcd, e€CJM PACCTOAHMe
[0 BepPTUKaJM MeXIy Nepecckaomuvues Bl npepumaeT S5 M Npu nepeceve-
Humt ¢ Bl manparenueM 35-I1C xB u 4 M ~ IOpu nepeceveruu ¢ BI Ha-
npaxesuem go 20 kB,

Ecnu paccTofiHMe OT MeCTa [epecevyeHus o Ommkaiulx onop lepe-
ceKaoguxesa Bl He dosee 40 M, pazpaAydUKE WM 3aUMATHHE IPOMEXYTHA
YCTaHABJMBAPDTCA TOJBKO C ORHOE CTOPOHH Ha Giotkalimux ONopax.

4.1.6. Ha nepemaHHHX Onopax Bll, orpannyuBapoiMX MepeceyeHusI ¢
JUMHIAMA CBA3M M CUTDHAM3AIUM, €CJM PAaCCTOAHUE [0 BEPTHKAM MexKy
HAMU MeHee 4 M, JOJIKHH yCTAQHABAMBATHCH TpyOuaTHe DASPANIMRY MM
3anMTIHEe OPOMERYTKU.

4.1,7. Pazpenunuresu Ha Bl TOKHH 3aliaThCA CO CTOPOHH  MCw
TOYHMKA HMTAHUS KOMILIEKTOM TPyCYaTHX pPASPANHUKOB. lia Jmrmsyx ¢
JABYCTOPOHHNM NUTaHMUEM 3aujiTa Pas’beIUHNUTENA LOJNKHA BHIOJHATHCH
JIBYMA KOMIJIEKTaMM PaspAmHMKoB (MO OTHOMY KOMIVIEKTY ¢ Xaxnuoli cro-
POHH) .

4.1.8, lMecTa nepexoma c JGPEBAINHHX OLOP HA XeJESOGCTOHHUE I
MeTarJMYecKue MOJKHH OUTh 3aUMAlEHH TPyOoUaTHMI JaspiUiMKkans Ha
NepBUX XeJe306CTOUHHX WM NeTa UIMUeoKuX ofnopaX.

4,1.9. B nponlecce skcluyataumi Bl ¢ MepeBAHHLNA oopalyt  MO-
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TYT BUABUTHECA OTHEJLHWE Y4YACTKM C NOBHUEHHON I'PO30I0PaRaeMoCTHD.
Ha 9THX yuYaCTKAX DEKOMEHIYETCA YCTAHOBKA TPyO4YaTHX DASPANHAKOB ge-
pes Kamaue 2-3 ONOpH.

4,I.I0. Ing Bl Ha mepeXBumxHHX oHOpaX 3aUMTY OT I'DO30BHX Oepe-
HAUPAREHU! CJASXYOT BHIOJHATH MCXOHNS M3 CPOKa CJAYXOH (wm cpoxa
MeRNy OepenBMRKaMu) JMHMM: GoJee IBYyX JeT - Kak XA CTalMOH: DHHX
ceTell; MeHEE IBYX JeT - yOpomeHso (TpedyeTcd JMub BHOOJNHEHHMEe  OI.
4,1.5, 4,1.6). Ilpu aTOM HOOyCKaeTCsA BMECTO TPyOuYaTHX MCHOJNB3QBaTh
BEHTWIbHHE DaspPALHUKA,

4,2, Bammra MEePeiBWKHHX KapBEPHHX TpaHchop-
MaTOPHHX MofmcTaHuuit ¥ pacopenenTeb-
HHX yCTpolicTB

4.2.1. K nepenpyxHHM KOMIJIGKTHHM TpaHCHOPMATOPHHM IOJCTaHIMAM
(KTI), pacnpemesMresbHEM yoTpoficorsam (PY) oTHOCATCH  HepelBHEHHE
KTII 35-6 KB, npenHasHayeHHHE JJIA MUTEHWA KPYUHHX 3KCKaBATOPOB;

KTII 6-10/0,69 xB, 6-10/0,4-0,23 kB, npegHa3HAYEHHHE IJA NUTAHMA
OYypOBHX CTAHKOB M HDyTUX [EPEIBMXHHX alperaToB.

4.2.2, lepenswxupe MONCTAHLMK C MOWHOCTHD TpaHcHopmMaTopoB Gojee
1600 xBA u oTkpuTHe PY NOJ/gHH OGOPYMOBATECA 3aUTol OT NPAMHX yha~
POB MOJIHMM C IIOMOWBY CTEPKHEBHX MOJHACOTBOZOB.

4.2,3. lepensuxane HONCTaHUME ¢ MONHOCTBD TpaucdopMaTopa
1600 xBA u meHee, a Takke 38KpuTHE PY He TpelynT 3alUTH OT HPAMHX
YEapoB MOJIHUU,

4,2.4, 3auuTa NepPeIBWEHHX TIONCTaHUU OT BOJH O@pEHalpAReHU,
HaderamuEx ¢ JMHNE, HOJKHE OCYUECTBJATHLCA IO CXeMaM, OPUBEHEHHHM
Ha puc. I,a,0.

lipy aTOM cjlesyeT yUUTHBETEH, YTO OCHOBHWM 2JIEMEHTOM 3auMTH [e—
DPENBUKHHX MOXCTaHImiA M PY Asiderca BeHTWbHui paspamumk (PB). Ha
HaIEeRHOCTh BalMTH CYNECTBEHHOE BJMAHUE OKA3HBAET PacCTOAHNE OT Me-
cTa ycTaHOBKZ PB mo 0GODYXOBaHWA.

Kaxmomy paccToanuon Mexiy PB usammuaeMsaM odopynoBanuem B PY co-
O1BETCTBYyET OfpeXeseHHaA NJuHA Opodera Bojud 1o B (omackas 3omua),
nocJie KOTOpoif T8 BOJIHA CTAHOBUTCA OGe3oHNacHoy LJA M3OMALUM 0C0py-
HOBaHWA, @ YyLaDH MOJHU{ BHe olacHO} B0HH He NPEACTaBJIANT YTPO3H
JIJIA 0COPYROBaHMA HONCTaHIMil,

BawuTa noxxoxoB BIl HanpakerweM 6-35 KB OT NPAMHX YRAPOB  MOJ-
HUM B KOPHEDHHX PACHPeNEJUTENBHHX CETAX, HUTaNUMX OeperBuUEHHE
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B,T,I) — ABHraTejed yCTEHOBOX IHIDPOMEXaHUISIMK

HY3Wero HalDAXCHIA,
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TpaKcdopmaTopine nomcrasumn X PY, He OpexycMaTpMBAETCA BBHEY TO-
IO, YTO pacCTOAHWE MERLY Ppa3pPANHMKOM ¥ OGODYNOBaHMEM MajJo X  Ha-
OpAXeHKe Ha OCOpPYMOBAHMM NPaKTHYECKH HE OTJMYaeTCA OT HelpAmeHud
Ha DpaspAmHUKeS.

4.2.5, SamUTa M8UTOBHX HofcTaHmuit M nepexsixHHX KTO ¢  mom-
HOCTBD TpaHchopmaTopoB 630 KBA M MeHee ¥ BTODUYHHM HaNPAREHUEM
220~-380 B ocyumecTBisgeTCA IO YIpomeHHO#i cxeme — yCTaHOBKOHA TOMABKC
KOMILUIEKTA BeHTWIbHHX DaspANHMKOB Ha COOpRe y TpaHcfopmaTopa MM
Ha BBOZe. IlpM 3TOM 3amMeHAa BEHTWIHHHX PA3DPANHUKOB HA TpyluaTHe HE
HONyCKaeTCd.

4.2.6, TpaHcopMaTopHHe NoxcTanmuy 6-I0/0,22-0,38 kB, padoTa-
piwe Ha Bl mmmuoit Gosee 500 M, KOMRHN 3amMyaTHCA CO CTOPOHW HHU3-
Wero HAOPAREHWA YCTAHOBHO! HNEBKOBOJHTHHX BEHTWIBHHX DaspPiJHNKOB
Tuna PBH-0,5, PBH-0,25, ABH-I, ABH~2, OpHcoemuHAEMHX K mMHam PY
HU3WEro HalpAReHNd.

4.3, 3emuTa BPAUQLINLCS MALMH HEPEXBIEHHX
anex'rpug:nuponaxmux arperaToB (I9A)

4,3.1. PexomeHmaluy NaHHOTO pa3jiesa PACAPOCTPaHAKWTCA Ha lepel-
BUEHHE 3JIKTPOYyCTAHOBKM, padoTapuye (He OTHJOYAEMHE) BO BpeMA Tpo-
3H. llepenpixHHe 5JeKTPUPUUMPOBAHHHE arperaTH, OTKJDYaEMHE BO Bpe-
MI IDO3H, YCTpollcTBamM I030SallUTH He OCOPYAYRTICH.

4.3.2. Hapgexune cXemy rpozosamuTa [[OA MOXHO OHAO OH NOJYUUTH
opn KOMCHHMPOBAHHOM HMCHOJB30BAHMM TPeX OCHOBHHX 9JIEMEHTOB: MAmKH-
HHX BEHTWIBHHX paspamgumxoB (PBM) Ha zaxmMax mamwH, TpyouaThx (PT)
¥ BeHTWHNX (PB) paspAmHAKOB Ha HOAXOXE Y4ACTKOB BOSIYWHHX JUAHWH
¥ KaGeJAbHHX BCTABOK.

Paspapguuxz PBM OTpPaRMUMBIONT HAOPAKEHWE HA IVIGBHOK H3OJNALME Ma—
mH; paspagHukM PT u PB Ha OOAXONE OTBORAT OCHOBHYD 4YacTh TOKA
MOJIHEM; KalOeJbHHE BCTABKM OrPAHMUMBANT JOJI TOKA MOJIHKM, IPOXOIA-
mero uepes PBM, ¥ BuTeCHADT ero Ha ppyrHe oytd (PT,PB, oGomoumn
xadejeit) .

Kpome TOro, IJid YJAydlieHUSA YCJOBMHA 3amuTH IVIABHOW usoiAUMM Hefi-
Tpajii ¥ BATKOBOI M30MALMM HayaJsa OOMOTKM IpIMEHAETCHA ele OJtMH
BJISMEHT CXEMH IPO303&8IWNTH - 3aIHITHAA eMKOCTh HE WHHAX.

Komnzexe nepevyyCJeHHHX MeD 3alUTH HO3BOJAET JOBECTH IOKA3aTeJb
rposoynopHocTy ManuH no I00 Jet.

I kaprepHuX [I9A, CPOK CJAYZOH KOTODHX He Opepwuaer I0-IS ser,
OPOEKTUPOBATE YKABaHHYH IPO3OYIOPHOCTh HE mMeeT CMHCJA. Boyes To~
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T0, BHOOJHEHHE OTHEJBHHX BHIEHEPEYUCJHEHHHX Mep IPOSO3AmMTH IIpH-
MeHUTENbHO K [[OA OKasHBaeTCA TeXHUYECKH 3aTpyRHEHHHM.

B cBA3KM ¢ UBJNOXEHHHEM OpenJaranTcH yOpomeHHHWEe CXEMH I'po30sa-
oprH [I9A, oGecnevuuBaiuye NOKa3aTeJb I'PO3OYHIODPHOCTH B fpexesax,
yKasaHHHX B Ta0kl.3.

Tadmmia 3
lfoxasaTeyu rpo3oynoprocTE IIOA
HammenoBame I3 A ; M, xer
JKCKABATOD C OCHEMOM KoBua, M°:
Boaee 10 10
5-10 5
Menee 5 6
BypoBne ycTaHOBKM C HPHBOXOM HAMpPIXEHHEM
sume 1000 B 8
PoTopHHe SKCKaBATODH I0
TpaHCHOPTHO~OTBAJBHHE MOCTH I0

4.3.3. I'poz3o3ammTy OZHOKOBUIOBHX 9KCKABATOPOB, NUTAKMXCH O
TUOKMM PKCKABATODHHM KaGejnM, PEKOMEHEYETCA BRIOJNHATH MO CJENy-
0IEM CXeMaM:

a) NpH eMKOCTHM KOoBlg I5M° M Goee — KOMIJIGKTOM MAWMHHHX
BEHTUWIBHHX DaspPARHHAKOB, YCTaHALJUBEEMHX HENOCDEHNCTBEHHO Ha M-
Hax 9KCKABaTOPHOr'0 pacipexycTpolicTBa, X BTOPHN KOMIUIBRTOM BEHTHIb-
HHX DPasSpANHUMKOB HA NPUKJIOYATEJHHOM OyHKTE;

0) npu eMKOCTH koBuwa MeHee I5 M - ONHMM KOMILICKTOM BEH-
THILHHX PaspANHUKOB Ha NPUK/IOYETCILHOM HYHKTE.

4.4, 3euyiTa BpaUaNUXCA MaWKH, IPUCOEKUHEHHHX
HeNnoCPeNCTBEHHO K BO3NYWHHM JMHKAM

4.4,1, Bamura BpAmaKIEXCH MAmMH (HACOCH M 36MIECOCH YCTaHO-
BOK TMEPOMEXaHM38LMM, HACOCH BONOOT/MBHHX YCTAHOBOK K T.M.),0pH~
COENIMHEHHKX K BO3AYWHHEM JHHWAM Haopaxeruem 6-I0 xB HellocpenctT-
BEHHO WM yepe3 KopoTkue (mo 50 M) KaGeJbHHWe BCTYBKM, MOJKHA OCY-
WeCT LIITECA € YHEeTOM I'PO30BOY AKTUBHOCTH K MOWHOCTU Ksurarteseif.

4.4.2. B palionax ¢ cuipHO#l TPO30BOR AKTUBHOCTEHL M MPU  CyM-
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mapHo#t MomHocT memrartese# dosee I000 kBT (HONKJMYEHHHX B OXHOM
MecTe M ONHOBDEMEHHO PadOTanWyX) NeJecoo6pasHO OCYMeCTL.ATEH 3alji-
Ty coryacHo puc.I,B. IlokasaTess I'pPO3OYNOPHOCTH TAKNX CXEM DABeH
M = “%Zg y
TRE T - ancno T'PO30YECOB B T'OX.

B 39BACHMOCTH OT MECTHHX YCJOBMI cXema ¢ BO3AYWLHHM IOXXOKOM
MOXeT GHTPH BHIOJHEHa C 3amUTOX HONXOZA OTHEJHHO CTOALMMYA MOJHHEOT-
BOflaMM W Tpocamu. B cxeme (puc.I,B) c saumToff momxoma Tpocamu
sammTHEE yroa TpocoB X JooEeH GHTBL He GoJee 30°.

4.4.3. B paitonax ¢ cmusHO# T'DO30BOJi aKTUBHOCTEN, HO OHPH CyM-
mapHo#t MoummocTH npuraTexelt menee I000 kBT, & Takxe B palioHax c
yMepeHHO#t B caadoéf TPo30BOfi AKTHBHOCTHW ¥ CYMMapHOX MOMHOCTEHL IBU-
rarenedl 3000 kBT ¥ Cosiee PEKOMEHAYETCA BHIOJHATEL I'DO303alUTY  HO
ynpomenHo#t cxeme (puc,I,r) des seumTH mozxcma oT IIVM.

4.4.4. B pafiosax ¢ ymepeHHO# u cjadofi Irpo30BOll aKTMBHOCTHED
apu cymvapHo@l momHocTH mBuraTene#t menHee 3000 xBr Tposlosamura Mo-
XeT BHIOJHATHCA (€3 yCTAHOBKM 32uMTHHX emeocTedh (puc.I,X).

4.4,5. Ipuratesm HanpAxeHmeM Xo I000 B, nopucoefHHEHHHE HEHO-
cpencTeeRHO K B, eneuuaabHo#f 3amuTH He TpelywT, ecJ¥ pauHa B,
nurapmelt meuraresm, He mOpemBuumaeT S00 M, Opn pamHe nmutanme# BI Go-
see 500 M Ha KOHIEBON orope HeoGXOX¥Ma yCTAHOBKA MCKDOBOI'O  pas-
pARHEKA ¢ 3as3opom 7-I0 mM.

5. HOPMH HA BASEMIEHVE YCTPOUCTB
TPO303ALJTH

5.1. ComporyBieHMe sasemwpinmuX ycTpoficTB TpPyOUaTHX DPaspPARHM-
KOB, YCTAHARJMBAGMHX B KaphepPHHX PacHpefesMTEJEHHX ceudX Hanpi-
xeHueM 6-I0 xB, He HKOMEKHO OpERHmATH 3HAUeHMH, NPABENEHHHX B

T800.4.
Tabima 4

ConpoTHBJNeH)e 3a3eMIANIMX YCTPOUCTB IPO30O3AUHTH
NP TOKe IPOMHILICHHOff YacTOTH (AJA YCJOBMH H3Me-
DeHMA B JieTHee BpeMd)

TI[DSHCIDRO LOLy CTIM0E SHAUCHAR
YnessHoe cgﬁpo'rmexme I'pyHTA CONDOTUBICHUA 3a3EMIANMETO YCT—
M !

poiicTea, OM
Menee I00 I0
100-500 IS
500-I000 20

Bosee I000 30
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5.2. Ha BosmymHEX JMHMAX OOIVIERAT 388C6MICHHD:
a) Eeaes0GeTOHHHE ¥ METAUIMYECKHe OHODH ;
G) COOTBETCTBYDUME 4ACTH yCTPO#CcTB IPOSOSAMUTH,
CompoTHHNeHNA 383eMIANMUX YCTPOACTB NOMKHH COOTBETCTBOBATH
MaHHHM TaGia.4.
5.3. Ceyenne KagnoOTO M3 3286MIANIUX CIHYCKOB Ha omope BI Roimx-
HO OHTH He MeHee R5 MMz, 8 JJIA ORHOIPOBOJOYHHX — NUAMETDOM HE Me-
Hee 6 mM. Ha Bl ¢ JepeBAHHHMU ONOpamM# PEKOMEHEYeTCA COXNTOBO® 0O
SIUHEHNE 323eMIAKNMIX CIYCKOB; HA METAJHYECKUX M XEJIeS0(G6TOHHHX
onopax CoefMHeHUEe 3aBEMIALIMX COYCKOB MOXeT OHTH KBK CBADHHM, TR
¥ OOJTOBHM,
5.4, 3aszemnawuue ycrpoiicrsa Bl, xax OpaBmo, JOJNKHH HaXONUTh-
ca Ha ruyluHe He meHee 0,5 M, a B maxorHoft semine Ha IuyOuHe I M.
B ciydae yCTaHOBKM ONOP B CKAJBHHX TNyHTEX C TOMNUHON pasGopHOTO
caoa = 0,1 M polnycraeTcs OpOKJa)Ke JYyueBHX 3asemiauTesell Hemocpem-
CTBEHHO MOX pasCCPHHM CJOeM Hal, CKaJbHHMM Iopoxami. Ipm MeHnumelt
TOJIUMHE 3TOTO CJOA MM HOPX €0 OUCYTCTBUM DEeKOMEHHYeTCH HPOKJAXKA
3ggemmuTesneli 0o HOBEPXHOCTH € B8JMBKO# MX IIEMEHTHHM PacTBODPOM,

5.5. ComporupjeHMe BaseMIeHNA B LeOu CHYCKOB Ha omopax JHuf
CBASK M CHUTHEJM3ALMA, OTDAHUYUBUWUMX NpOJET NePEeCedeHNA C BOSIyl-
Holt JIOI, He xosxHOo npesmmaTs 30 OM.

5.6, ng 38LATH OT HPOHWKHOBOHKA IPO3OBHX NepeHampameHuit Bo
BpEMEHHHEe U NOCTOAHHHE 3XAHWA HA pPaspesax NOMEHH OHTL 3a3eMJIeHH
WTHPY ¥ KPOKU $ASHHX DPOBOXOB. PACCTOAHUA MERAY Sa36MIIMTEJIAMMK
HOJMXHH OHTh He Gosee 200 M nng paifoHOB ¢ YMCJOM I'DOSOBHX 4Y8COB B
rony or I0 zmo 40 1 I00 M - ¢ uMCAOM IPOBOBHX 4acoB B Trof doxee 40,

He omope oTBeTBACHUA K BHSHMD HEOOXOMUMA YCTOHOBKA MCKPOBHX
OpoMexyTKOB. CONpPOTUBJIGHEE 3a3CMIANIMX YCTPOUCTB B IENAX MNCKPO-
BHX NPOMEXYTROB HOJMEKHO OHTE He dosee 30 Om.

5.7. BeHTWIbHHEe DASPAUHUKY, YCTEHABIMBAGMHE Ha NIPUKJIIOYATEJH—
Hux oyuxrax [9A (cm.nm.4.3.3), a Taxke Ha BBomax KIN u mauTOBHX
KHOCKOB (CM.I1,4.2.5.) HOMEHH OHTH MBOJMPOBAHH OT KOPHYCOB 000Dy~
NOBAHKMA K 3@3E6MIGHH HA MECTHHN KOHTYD C CONPOTHBJISHMOM, HE Npe-
BUHUAKIMM TQRHHX Tadn.4. CoenuHeHHe STOTO 383eMIMTEJA C MaTuUCT™-
PaJbHHM [POBOJIOM OGWEKapPbepPHOR CeTU SaseMiIeHMI He NOIYyCKRAeTCH.

5.8, B cxemax Ipo303aMUTH CTALUORAPHHX mpurareJeli, Henocpen~
CTBEMHO HOAKIWYEeHHHX K BN (cm.n.4.4), 3asemnenme ycrpolicts Ipo-
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BO3AIMUTH NOJJSRHO BHIOJHATHCA HA KOHTYDH, METANIAYECRH HE CBASAH~
HHE C KOHTypOM Sal{THOrO 383eMIeHMA VCTAHOBKH.

5.9. BasewmTe s yCTPO#CTB I'DO303aHATH, ACPEYMCASHHHe B M.
5.I; 5,2; 5,5; 5,6, He poHyckaeTCA HONKJNYATH K MArHCTPAILHOMY
IpoBONy oOuleXaphepHoOll ceTy 3asemieHnsd.

5.I0. B BosnymHHX ceTAx HampaxenmeM Hume 1000 B Ha xesesode-
TOHHHX OHOPAX KPIMEA M WTHPM (A3HHX [IPOBOMOB M apMaTypa omop
ZOMXHH OHTH SaseMieHH. 3asemnanuuit cuyck Ha omope Bl jtoymeH GHTH
A¥aMeTDOM HE MEHee 6 MM, CONPOTHBJIGHHE S8SeMANIAX yorpolleiB He
Goxee 50 Om.
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I. TIOPAilOK BHBOPA TPYBYATHX ¥ BEHTHIBHHX
PABPAIHIKOB

I. OregecTBeHHOl NPOMHIMIEHHOCTSHD BHOYCKADTCA TPH CepuH TPyO-
YATHX paspARHUKOB:

PTP — paspamuux TpyouaTuit gudpodaxesmTOBHH ;
PIB ~ paspapHUR TPyOuaTHii BHHMNAACTOBHIY ;
PTBY - paspAiHMK TPyCuaTHi BHHNWIUIACTOBHY, yCHJICHHHH.

Padoune xapaxkTepUCTHRE TPyGuaTHX PaspANHMKOB IPHBENCHH B
Tada. I.

B MapKUPOBKE DPaBPANHMKOB B WHCJMTENE YKA3HBAETCA HOMMHAJIEHOE
Hampaxenne (KB), B 3HaMeHaTeje -~ HYXHER X BepxHA HpefeJH OTKJM-
yaeMHx TOKOB (KA).

Paspamuuxu cepuit PTB n PTRY kak dosee CoBepieHHHE OO KOHCT-
DyRIME K HafleRHHe B padoTe PeKOMEHEyeTCs HpMMeHATh B cXeMax 38a-
IUTH CTAHOM# @ nojcTeHUmi; TpydvaTHe paspAmHEMKM cepmu PT® - maa
3amMTH MSOJAIMU JIHi,

2. BHOOD TpyOuaTHX DaspANHMKOB 3aKJIYAETCA B CJHAERYIEM:

a) B SaBHCHMOCTH OT MECT@ YCTAHOBKA ONpefeJHeTCA THI pas—
paauara (PO m PTB gua samuty Junwd, PTB, PTBY mias saupTH oGopy-
ZIOBEHMA ¥ HONCTAHIN);

0) HaOpAXeHAe BHOPaHHOrO  DASPANHMKS JOJNXHO COOTBETCTBO-
BATH JEHERHOMy HaNpAxeHHD 3amumaeModl ceTH (yCTaHOBKH);

B) BenxuEd Openes OTKIWYaeMOTO (OGPHBAEGMOIO) pasSpANHMKOM
TORA JIOMKEeH ONTh He MeHee MAKCUMAJHLHOTO SHAUGHHA TOKA KOPOTROI'O
SAMHKOHHA B MECTe €r0 YCT8HOBKM, T.€.

I K.3.makc < I p.T. MIEC,

rne I R.3.MarC — ReficTBymilee® 3HAYeHHe CHMMETDHYHOI'O TOKa Tpexjas-
HOT'O Ke3. B negnuﬁ [OoJynepuon, yMHOXGHHO® HA KO-
sgpruent K=I1,3, yunTHpanum$i amepHONMYECKYD CJa-
Tamyn TOKA;

Ip.T.MaRC ~ BEDXHEA IHpeNeJ OTRINYAEMOrO PASDALHHKOM TOKAj]
r) EExHull Opejes OTKANYAEMOTO PASDANHMKOM TOKA NOMXEH OHTH
He 0oJXee MHHHMAJBHOTC SHAYEHHA TOKA KOPOTKOrO Sa8MHKAHWA, T.€,

I gegonmi 2> I por.MmH,

rxe I K.8.MEH - HelicTBymuee BHAYeHUE TOKA CHMMSTPHYHOIO NBYXjas-
HOIO K.3. B NepBWil moJymepHox Ges3 yyeTa anepo-
nagecKolt caarawmel ;

I p.T.MEH - HEENEE [pefesi OTKINYAGMOTO Da3pANHMKOM TOKA.



XapAKTEPHCTHKY TPYCUaTHX DaspANHAKOB

Tadmma I

ImMHa BCKpO-!PaspagHoe Ha—

BHX mOpomexym npaxeHue
KOB, MM

| vy IeCHOE MEE¥MANEHOE

Ipaspamioe Ha

HAe [IpH

!"__Bosme I,5/40 mkc

Hommrane- jldpemesbHEe !
Tun HOe HalpA-oTKIKJackHe ]
Ta3pAIHMES RCHHE, TOKM, XA
KB HER-!Be
)

PTB-3/0,2-1,5 3 0,2 1,5
PTe-3/1,5-7 3 1,5 7,0
PT-6/0,3-7 6 0,3 7,0
PT®~6/1,5-I0 6 1,5 10,0
PT®-10/0,5-7 I0 0,5 7,0
P1%-35/0,8-5 35 0,8 5,0
PT8-35/0,4~3 35 0,4 3,0
PT&-35/1,8-10 35 1,8 10
P1B-6-10/0,5-4 6-I10 0,5
PTB~6-10/2-12 6-I0 2 I2
PTB-15/2-12 15 2 2
PT-20/2-12 20 2 I2
PTB-35/2-10 35 2 10
PTRY-35/5-20 35 5 20
PTBY-35/7-30 35 7 30

140
140

— ! BHy1- !BHei-
! penrero!uero

MOKDOE ; IONAPHOCTE + ! T0napHOCTS ~

5-I10
5-10
8-15
8-I5
I5
100
I00
100
I0-I5
I10-15
25

100
100
100

150 T, KB
icyxoe :
10 7
10 7
42 30
29 24
45 35
105 75
105 85
95 85
33-42 32-40
3342 32-40
55 45
65 55
100 85
100 85
100 85

35
35
60-80
55-70
80
195
180
I70
60-65
60-65

II5
165
165
165

40-45
40-45
60-80
55-70
80
195
I90
I70
60-65
60-65
90
115
165
165
165
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3. YuuTwBasg, yTO B [poHECCEe 3KCILIyaTalyy¥ BHYTDEHHU IyaMeTp
paspaNHuKe YyBeJMYMBAEICA M3~-3a BHI'OPAHMA TPYOKV M BECh RuUanason
OTRJIOYAEMHX TOKOB CMemaeTCs B CTOPOHY GOJBWMX 3HAueHui, ueleco-
00pasHO BO BCEX CJyvYaAX BHOUDATEL DPOSPARHMKM TaKuM Q6pas3oM, 4TOOH
BeJMuyMHA TOKA KOPOTKOI'O 3aMHKAHMA JleRaJia OJMKe K BEDXHeMy npene-
Jiy OGpPHBAEMHX DPa3pPANHUKOM TOKOB.

4. Tlpn BuGOpe TPYyOUaTHX DA3PANHEUKOB IJiA CETH C M30JMPOBAHHON
HeliTpaJso CcaefyeT MMETh B BHRY, YTO BechMa MajHe TOKH, COOTBETCT-
ByiA€ 3HAYEHUAM TOKa ORHOPABHOT'O 3aMHKaHUA HE 3eMm,  TIacATCs
DPaspANHUKAMM, XOTS 9TO M He YKA3aHO B MX [acHOPTHHX NaHHHX. Tak,
paspanuyky Ha 20 ¥ 35 KB OoTK/mMOYAWT eMKOCTHHE TOKX Xo I5 A, & pas-
papguukyu Ha 6 # 10 KB - pmo 80-90A.

5. BuGop cepus ¥ TMOa BEHTWIHHHX pPa3pANHUKOB HPOMBBONUTCA B
COOTBETCTBMM C MX HA3HQUEHHEM OO BUAY 3amMmaeMoro oGOpyIOBaHMA M
YypoBHEM pacouero HalpAKeHUA.

JUAd 3aUMTH K30JALMY BpallapiMXCd MauvH LOJEHH NDUMEHATHCH pPas—
panHuKK cepuit PBM u PBSM. [Ipwuem @A BHOBE OGODYIYEMHX WM COODY-
EAEeMEX BJIEKTPOYyCTAHOBOK HEOOXONMMO MPUMEHATH DaspANHMKM C MaTHUT-
HEM TamieHuem IyTu cepuu PBM,

Ina 3amATH K30AUMKM TpaHCHOPMATOPOB U BJEKTPOCETEBOTO 060pYy-
Jomanua ¢ Hanpamennem 3-I0 KB npmveHawTcs paspAnHMkyY cepunm PBII,
a TaKke JOMyCKAaeTCA MCIOJNb3.BATH BEHTWIbHHI paspamuukx PC-I0 (Tossb-
Ko npy Hampsmenuu 10 xB).

Usonaimp odopyXoBauus Hanpakemmem 15-35 B caemyeT saumuaThb
paspanHuKami cepuu PBC.

OJIEKTPHUECKAE XaPAKTEPUCTUKY U HasHAuYeHMEe Kaxmoit cepuum  BEH-
THIbHHX Da3PANHUKOB [PUBENEHH B Tall.2.

6. XapaKTepUCTHKY BEHTWJIBHHX Da3pANHUKOB [EPEYNCJISHHHX CeDH:il
CKOODIMHKPOBAHH C UBOJMALMEl OTed4eCTBEUHHX AJEKTPUUECKUX MauMH U
annapaToB.

B cayvyae OpUMCHeHMs 9JIEKTPOYCT2HOBOK C OGJEIYEHHO# usoJsiuumell
JKG0 MMIODPTHHX HEOOGXOHMMO BHIOJHATH IPOBEPKY COOTBETCTBUA Xapak—
TePHCTHK DasSDANHMKOB M 3allMljaeMol M3OJALMM,

B OCHOBY NpoBepKk COOTBETCTBUA :ADPAaKTEPUCTHK BEHTWIHHLX pas-
DANHUKOB M M3OJALMM [OJORECHA CJERYWUas METOLMUKE :

a) 38BOIACKUE WNIYJBCHHE UCHHTATENBHHE HalUNMLRCull OoNHOU
BoJnCl [pH MCHOHTAHAM 03 DO3CYMIEHMA BHYT]EHHEH MIOMIMM TPoHCTOu-
watopoB 3-35 K3, ocTawuMecH HANDPAKEHMA BEHTHJIBHHX DAZDATHUKOB ik



¥apaRTePHECTHKY BEHTHILHHX DA3pANAKEOB

TadGnuwia 2

!Homi~ (Ha-

{[IpoouBHOE Ha-

'Hane~ (HOONEB~ (ODSEEHWE OpH

{ My e~ 1 Oc Tawmeecs Ha-
jcHoe  lhnpAxeHnme Ha pas-

t !
i i
! ! lHOe  jree Jo—jODOMHIIEHHOY §OpoGwe— ! psmHMKe KB, ITpu
Turn 5 Hamsenopauwe % Hasuagenze !4anps- OycTE- !qgcwore,xB, %ng Ha~!§mnynbcﬁom TOEG
; : !zenme, jMoe Ha-{ add. gnpﬂxgg ic HAHH%S GpoHTa
H i i kB |IDAEE= 4 T Hie, BOJHN LU MKC
i i i |EES,EB, 1 He 1 me i(*‘ﬁegc)” tommmr-  lammm-
t 1 i 1 lcosee ! Coxee! ‘tyna 3rxd ITyna SxA
PBI-3 PasnanHyy BeHTEE—- LA 3amUTH o6opymo- 3 3,8 9 11 21 I5 16
Hyif OONCTaHIMOH—~ Bapud IOICTA z
PRI~6 HHE OOJETYEeHHO¥  OTIENBHHX 3JEKTDO- 6 7,6 16 I9 35 28 30
KOHC TDYKIAY CTAHOBOK OT aTMOC-
PBRI-IO0 ePHHX NepeHaOpsre- 10 12,7 26 30,5 S0 47 50
HEH
PC-I0 Pa3panuvr BeH- Lng 321mTy u30JAIRK
TUIHHHI 3JIeKTpoobopyRoBarus 10 12,7 26 30,5 S0 - 45
CeJbCKUX YCTaHOBOK
Hanpaxenuer 10 KB
PBC-I5 PaspafHUK BEH- ILna s3ammTH OogCTaHm~ 15 I9 38 48 70 57 61
THILHHE CTAHIY-  OHHOT'O OGOPYIOBAHMSA M
PBC-20 OHHHI 3JEKTPOYCTAHOBOK pr 20 25 49 60,5 85 75 80
PBC-35 Eadoqem HaOpARCHUKU .
5 KB # CGosee 35 40,5 78 98 125 122 130
PBHIM-3 Pas3pAmHEK BeHTUNL- JIA 3amdTH msoxaime 3 3,8 7,5 9,9 IT 11 I2
PBBM-6 HHl JUIA BpamgoiiX- BpamabuxXcs MammH 6 7,6 I5 18 21 21 22,5
PHB-I0 cg maumH Hamopaxesnem go IO xB I0 12,7 25 30 35 35 37,5
PBi-3 Pa3pAmHEK BEH- Ana 32muTH Bpaman- 3 3,8 7,5 9,5 8 9 9,5
PBM-6 TIBHHE C MATHWT- 6 7,6 I5 18 15,5 I7 I8
PM-10 HHM TalleHWeM OYTH MUXCA MAmuH HaOpd- 10 12,7 25 30 29,5 28 30
PBL-I5 C JJAYGHEHHHMA (IO 15 I9 35 43 57 47 51
PBM-20 CPaBHEHM C pPas~ xXeHuewm 3-35 KB 20 25 47 56 74 62 67
PBM-35 DANHUKAMYE CepuH 35 40,5 75 90 ITi6 g7 105

PBEI)

32U THEME X8~

PAKTE pPUC TAKAMH
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UMIYJBCHOM TOKe 5 KA M HOMMHAJIBHOe JIMHeHHOe HanpAmeliue ceTH HOJ-
EHH YHOBJETBOPATE COOTHOWEHIO

U
Uns = (11 Uswn +15)-17 + 5"
rne llms - B KWIOBOJIbTEX MAKCHMAJNBHHX;

Uswn - Npu JumHe GpoHTa BOMHH I0 MKC, B KWIOBOJLTAX MAKCHUMAJIL-

HHX; //
H -~ B KIIOBOJHTAX JIBﬁCTBleﬂle;

6) MCIHTATENBHOE HANPAKEHNE IDPOMHUIEHHOR YACTOTH BHYTpeHHEH
WB0JILAM CHJIOBHX TpaHcHopMaTopoB (ONHOMMHYTHOE, IpH HCHOHTAHNK Ha
3apoie) ¥ OPOCHBHOE HANDPAKSHUE NPOMHIUIEHHOR Y8CTOTH BEHTUJIBHOT'O
paspapnuka (BepXHuil mpepes) NOJMKHH YIOBJICTBOPATH COOTHOWEHYIO

74
Uwentrmey > —Zj§£9J

rne Uwentrmyu  Upso - B yunopomsTax HeiicTBYDLMX.

II. YCTAHOBKA PABPATHVKOB HA BAHMUAEMEX
OBBEKTAX

7. Bce TpyCuarTne paspANHMEM NONKJNYSTCS K CETU yepes BHEmHuUl
(oTmesuTesbHHE) NCKDOBOH OPOMEXYTOK, BEJMYMHA KOTOPOI'O IJiA CeTeit
C K30JMpOBaHHON HeliTparbio JoJDkHa GHTH B CJEXybmUX pemesax:
mas cerelt ¢ Uw =3; 6; 10; I5; 20; 35 KB coorBeTcTBEHHO 8; I0;
15; 25; 40; I00 mm.

8. Kax npaBuno, TpyGyaTHe PaspAZHUKHM JOJXHH yCTAHABJMBATHCH
Cc ooumM XA Beex §as 3asemienuem. Ilpy ycTaHOBKE pPaspAAHMKOB Ha
ollope ¢ TpPOCOM MX 3a3emieHue oCbeOUHAETCA C 3a3eMIeHNeM Tpoca Ha
InauHo#t omope. IlpM ycTaHOBKe Ha BROUGX NONCTAHUMY DPABPANHMKMA IPH-
COENMHANTCA K 3a3eMJICHM0 MONCTaHUMU. ECJM BeJMYMHA TOKA KOPOTKO-
TO 3awVHKaHUA OPeBOCXONUT BepXHUil Npelesi OTKJIOYAEMHX DPaspARHUKC:A
TOKOB, JONYyCKaeTCA IIPUMEHEHUe CXeMd BKJIOYeHNMA C pasjiejbHEM  3a-—
semaenzem a3 (T.e. Kawnull paspANHUK 3a3eMIAETCA Ha OTHEJbIHI
KOHTYD) .

9. 3axkpelieHye TpyOuyaTHX paspATHUKOB cepuu PTO na ornopax
JUHUA BJiexTpolepefad C HOMMHAJBHHM HampaxesueM IS kB ¥ BHuE JO-
OyCKaeTcss TOJBKO 338 3aKpHTHil KOHel. [lpy HeoGxomumocTH 32Kpeilie-
HWI DASDARHNKA 338 OTKDHTHE KOHEl cCJjejxyeT YYUTHBATB, YTO BCpXIM
openes OTKJMYaeMUX TOKOB [IpM 3TOM CHImgaeTcd B 1,5 pasa.

Puspagumkn cepu PTO Ha 3;6 u I0 K8 jonyckaeTcsi 3aKpelfAaATh
KaKk sa 3akpHTHI, TAK ¥ 33 OTKPHTHI KOHLM.
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I0. pE cpadaTHBaHAX TPYyOYaTOT'0 DASPARHMKS Y OTKPDHTOIO KOH-
la odpasyeTcd 30HA BHXJIONA MOHMSMDOBAHHHX Iagos i miahcHE (puc.I).
loaToMy paspARHEKE XOJKHH YCTAHABAMBATHECA TAKAM 00pasoM, 4YTOOH
80HH BHXJIONIA HE llepeceKaifch, 8 I'DAaHMIH 30H BHXJIONA HAXONWMCH
Ha BHCOTe He MeHee 3 M OT 3eMIM WM OF OHODHOH KOHCTDYRIMH,.

II. Jua npemoTBPameHMS BOSMOKHOCTHM CKOIJIEHHWA BJATH BO BHy'T-
peHEell NoJOCTH pPaspANHMKA ero CJeKyeT yCTAHABJIHMBATH OTKPHTHM KOH-
1IOM BHH3 BEPTHKAJNBHO WM HAKJIOHHO [OX YIJIOM He MeHee 15-20° K
TOPH3OHTYy. B MecTax, rIe paspANHUKY OONBEDKEHH WHTEHCUBHOMY 3a-
TPASHEHMD, IJIA YMEeHBHEHNWA OCONKOB M JIyWIEHHMA yCJoBHt camoounct-
KM DEKOMelIyeTCA MPUHAMATH YI'OJ HAKJIOHA He MeHee 45°,

a

Puc.I. PacueTHaf 30HA BHXJIONE TPy6YaTOro
PaspATHIKa :
g:.‘I%'nsa;M' g%?SMupgpuMH"a—mR%B
a=2,5 M; 6=I,5M npm MB=35 KB

I2. KoHCTpyHUMA YCTAHOBKH DaspANHUMKA NOJRHA OCECHEYHRATH CTa-
ORJIBHOCTE €I'0 BHENHero MCKPOBOTO IPOMEXYTHA.

I3. KpelneHue paspARHMEA K OHOPe JOMRHO OHTH NPOUHEM, MCHJIB)-
Yapmus BOSMOXHOCTh BHGPALMM, X OPOCTHM, HO3BOJADIEM JEIKO HOPOE3~
BORATH 6ro yCTAHOBKY M 38MEHY.

Pacoosoxenne pesSpANHMKE Ha Olope NOJKHO HNO3BOJATE HPOE3BOSATDH
er0 OCMOTP CHUBY. Kpensenne paspANHMKOB Ha NEPEBAHHHX OHOpaX KOV~
EHO IPOM3BONMTHCHA MOJYXOMyTaMH, OXBATHBAKUMME TPABEPCH M CTOMRH
OLIOPH NOJHOCTBEN,

Kpenuenue paspiiHUKa K KOHCOJN MJA HOJNYXOMYTY, OXBATHBENWLEMY
TPaBepcy Wi CTOUKY OmODH, JOJEHO IPOE3BONUTECA HBYMH CKOOKAMH,
JRISNHBAEMEME B KaHSBKM HaKOHOYHMKA Da3pAjHuks. Hocje asKpellieHMA
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pai MEHMKA peshOy CKOO M IailKu, KpelAmiX paspAlHAK, HSLJIEXHT CMa-
saTh aTMocepHoif nporupoxopposuiiHoll cmaskoii.

I4. Cnycku K 3a3eMIATEJAM OT DPaspPAKHUKOB, YCTAHOBJIGHHHX Ha
LepeBAHHNX ONopax, NOJKHH EMETH CeqeHme He MeHee 25 , 8 OXHO-
HDOBOJIOYHHE - AUAMETP He MCHee 6 MM, 3a3emyfdouue COYCKH OT TpPyG-
YaTHX PasSpINHAKOB, YCTaHOBJEHHHX HA JEeDPEeBAHHHX OlNOpax ¢ TPOCAME,
IOJIKHE MMETH GOJTOBHE 3aRMME JJI OTCOCNUHEHNA 3a3eMICHUA OpY M3-
MEPEHMHX CONMPOTURJICHUA 383eMIADIEr0 KOHTYDAE.

15, BuemHu#t sMCKpoBOif OpOMEKYTOK Pa3pANHIKOB yCTalUaBAHBAETCH
opy nomowr wacJaoHd. Peryauposka NPOMEXyTKA [POUSBORUTCSA Oepemele-
HUEeM pe3DATHEKE B MeCTe ero 3aKpellICHMA Ha Onope Wi M3MeleHuneM
LJMHE U NOJOKelus 8Jexrponos. Hocse YCTAaHOBKU TPeCyemoil BeamduHu
HCKDOBOTO [POMeky TKa LPOUSBOLUTCH OKOHYaTeJhioe BaKpelvleHue pad-
pERiMKa Ha onope. lpu 2TOM HYEHO CJIEHUTH 38 TeM, YTOCH  MCKPOBOl
OPOMERYTOK HEe WN3MEHMICH,

{IpapuIbHOCTL YCTOLOBKY BCEX PAsSpPANUMEOB HPOBEPACT OTBETCTBEH-
HOE JMUO (C NOABEMOM Ha& OHODY).

Hpumepy yeraroxky vpy0YarHx PaspiVIHUKOB Ma OfIOpaXx pasJHYHHX
PUIGE HDPUBENEHH Ha puc.2.

16, [fpn ycraHoBre BeHTHIBHIX PASDHMUMANKOB 1IEO0XONUMO PYKOBON-
CTBOBATLCA CAENYOMUMY OCHOBUMMY HOJOKEHMSIMM ¢

a) paspaiHMKky JOJNEHE YyCTauaBIMBATLCA BO3SMOXKHO CaMke K 3a—
muina eMoll  B30ITIAY §

0) npu BCeY. BOSMORHHX CXeMax KOMMYTALMW BCA USOMAUMA 3alfi-
W2 ekl RHERTPOYCTIHOLKM NOJIRIE BXOAMTE B 20HY 38IUTH DPIIPATHUKOS;

B) PASPHIHMIGE 00JETYCHHOR KoMeTpykium cepuii PBI u PC-I0 Ha
HanpipkéHue 3; 6 1 10 KB KOJKBH MOMTUPOBETLCH HDM DOMOWM  XOMyTa,
OXBETHBADMET0 HUKHIOK YaCTh DAspAIIKE

T) pazpAuBun cepuid PBC, P3SM n PBY MoTyT ycTaHaBAMBATRECH
KGK HE CHelManpHNX {yHuaveHTax, TaKk ¥ HA KOICTPYKUMAX —3aijiseMuX
BIEKTPOYCTaHOBOK ;

L) s yEOOCTBa IPUCOCHMHEHMA K DPaspAHMKAM PeTnCTpaTopoB
CpaCaTHBAHUA U M3VMEDEHMA TOKOB NPOBOAMMOCTH [pH OPOPUISKTHYECKIX
HCHOHTAHKAX MX B I[Ipolecce JKCIUyaTalud OCHOBAHMA DA3PANMHUKOB H30-
JUPYWTCH 0T (YHNAMEHTa MAH KOUCTDYKIMA 3JEKTpoycTanoBku (pmc.3);

€) PasSpANHUKA IPUCOSNMHAKTCH X KOHTYDY B883€MICHNA Heno-
CPENCTBeHAO0 BAM Yepe3 perucTpaTop opalarTHBaHudg. PexomeHUyercHd H3-
derath COJbWMX pacCTOAHUl OT PaspANHMKE KO 3a3eMisTolero KOUTYpa.
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Puc, 2. [pnuepH ycTAHOBIM TPYyOSYaTHX DaspANHUKOB
B CceTAX HampsxeHieMm 3-I10 xB:
a - HA TPOMEXYTOYHOA OmOpe ¢ Tpabepcoi; G,B,r — H2 PO~
MEXYTOUHON ONOPE C YCTAHOBKOM XONMOJHUTEABHHX M3 ONATODOB;
I,e -~ Ha K-06pasHyx Oonopax; E - Ha BBOAE B MOACTAHUUD,
BY u T.,0.; 3 -~ Ha [l~-o0pasuoit onope
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Puc.3. YcrTaHoBKa BEHTWIBHOI'O DPA3PANHMKA,
Tuna PBM ¢ usosaumelt oT qyHmaMmeHTa:

I - doar dyumameHTHRE (MIO); 2 - TpyOKa W3OJALMOHHAA;
3 - fuanen paspanHmka; 4 - KOJBLO H3OJMpyDIlEe

CeyeHde saseMmuApero OpPOBOHa [aSpANHHKA BHOMPAETCA [0 COOGpAXGHH-
AM MexaHWYecKoff OpovHOCTH B npefgesax I6-25 MMz. lIpucoennHeHHe pas-
PANHEROB K CGTH OCYMECTBJAETCA TUCKWM IIPOBOXOM C HeGOJbmAM HpoBe-
COM, 8 B CJy4Y8e OpMMeHEeHMA XeCTKAX WHMH - C HCHOJB30BAHMEM CHElH-
QJIBHHX TEPMOKOMNEHCHPYWHX yCTpoiicTB, WTOCH HCKINYATH BOSMOXHOCTH
BOSHHUKHOBEHHSL OIACHOTO JJIA MeXaHH4YecKol NPOYHOCTH DPA3PANHAKOB TH~
XeHUA Opd HUIKEX TemlepaTypex oKkpyxamiero BOsiyxa;

X) PacCTOAHEE MexNy DAaSPANHEKAMA, 8 TaKKe Mexiy pPaspARHUKA-
ME B IDYTHMH 3a36MICHHHMM WM HaXOIAUMMUCA [IOX HalpAXeHHeM LeTa-
IaaME DomcreHuad (¢ ydeTom skpanupybomell apMaTypH) BHOHDADTCA B CO-
OTBeTCTBHM ¢ “[pasusamu ycrpoficTBa 3JEKTPOYCTAHOBOK";

8) [0 OKOHYAHMA MOHTaXA DASPANHHKOB BCE HADYXHHE MeXaHUYec—
K#e jpeTasd JJd SauUTH OT KODPO3MM, & TaKKe LEMCHTHHe WBH AJId 388~
YKTH 0T NPOHHKHOBEHMA BHYTDbH IICMEHT& BJATM OKpAlMBAWTCA BJAATOCTOK-
Xoll kpackoff uad 3maibBL.

. SKCIAYATAWH U TIPODMIAKTHYECKME MCHKNTAHUA
PA3PHIVKOB
I7. ilps sxcanyatality TPyOu2TUY M BEKTWIBHHX PA3PAKHUKOB JOAKEH
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ofecnewuBaThCA COOTBETCTBYNMM HAN30p 3d MX COCTOSHMEM (OCMOTDH,
perucTpalua cpadaTuBaiull, BeNEHME TEXHOKYMEHTALWH) ¥ HPOBONETHCA
IpofuiaKTHYECKUEe HCHHTaHUA,

I8. OcHOBHHM JOKYMEHTOM, ONDELEJANIVM MeCTa yCTAHOBKA  pas~
DPANHUKOB H& TEPPUTOPUM paspesa, ABJAETCA IAaH pasMEljeHWI CPeACTE
T'PO303aUMTH, COCTABJAEMHA EXETORHO HGPEX I'DOBOBHM CE30HOM. IlIpu-
JgoxesnamMd K "IiaHy" HOJRHH OHTH BENOMOCTE YCTAHOBJEHEHX TpyG4a-
THX DasSpiIHUKOB, NaciopTa BEHTUILHHX DNA3PANHUKOB @ APYTUX CPELCTB
TPO303allUTH, 8 TAKKE yCTPOUCTB MX 323EMICHUA.

I9. B BemomocT: (fopva I) YCTAHOBKM TPyGUATHX DA’PALHMKOB
YKa3HBAWTCA:

a) THO PasPANHMKA;

§) HauMEHOBAHMe JMHUM, HA KOTOPOll yCTAaHABJMBAETCA PA3pHAN-
HHK;

B) HOMep ONOpH, TIHe yCTAHABIMBAETCA PA3PANHHE;

T) BeJMYMHA MAKCHMAJBHOTO ¥ MUHMMAJBHOTO TOKA KODOTKOTO
3aMHKAHKMA B MECTE YCTAHOBKM DPA3PANHUKA ;

I) BeJMYMHA BHEWHETO HCKPOBOTO HPOMEXYTHA;

e) BCNWYMHA CONPOTHBJEHWI 333EMIFLONCTO KOHTYDa OHOpH;

E) HaUMEHOBAaHUE OOBEKTa, M3OJSLN0 KOTOPOTO 3alMuyaeT pas—
PANHLE

3) CBeIEHNA O PesYJbTATAX IOCJAETPO3OBHX OCMOTPOB pPa3pi-
HUKOB,

20. B nmacnoprax BEeHTWJBHHX DA3PATHUKOB (HMa TpexfasHuil KoMi-
JIEKT) HOJKHH COHEDRATHCH CJeIyKillde FaHHHE:

a) MEecTO U JaTa YCTAHOBKM Da3pANHUKA;

6) THI W TOX BHOyCKa pasPANHUKA;

B)3aBOJICKUE HOMepa paspAmHuUKoB $as A,B,C;

T') OCHOBHHE TexHuueCKUe JaHHHe DPaspPANHUKA: HOMEHAJIbHOE N
HaudoJibllee R{OOyCTUMOE HAUpPAREHWe HA paspANHMKe, NpoGHBHOE HAMNDA-
XeHEe [pY OPOMHUJIEHHON 4acTOTe U MMAYJBCHOE, OCTADNEecsH HaNpAKe-
HMe npu mMoysascHoM Toke 5000 Aj

I) pesyJbTaTH UPOJUIAKTMIECKUX MCINTAHMil pa3pANHuKOB;

e) CBeLEHUA O HefeKTaxX PAsPANHUKOB, BHABJEHHHX ODH BHEl-
HeM ocMOTpe, MaTH YKCTHKM $apdOopOoBLX MOKPHUEK U MNOKpACKA LeMeHT-
HHX WBOB ¥ MeTaJUIMYECKMX HAaPYRHHX meTanell.

21, Ilnan pasMeweHus CPEICTB T'PO303AUMTH MOXET COBMCWATHCA €
OpUHIANNAJIBHOR cxenolf 3JIeKTPOCHACKEHMA paspesa JMOO BLUOOJHATHCA
OTIEJIbHO,
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22, llpu ocMoTpe TPyCUATHX PaSPANHEKOB ¢ BEMIH OJeLyeT o6pa-
maTh BHUMAHHE S
8) HA DOJIOXGHMe PASPANHNKA HO ONOpe M BEJIMYNHY BHEWHero
HCKDOBOI'O IIpOMEXYTKRA ;
6) Ha moJsoxeHMe yxasaTed cpadaTHBaHMA TPy(uaTOro paspAl-
HUKa Ha Kagnolt ase;
B) H9 COCTOAHME HOBEPXHOCTN MBoJupynuell gacTH paspamHUKA
(seTpasHeHre ee, OpuYa BCAGKCTBHE aTMOCHepHHX BOsHefcTBEE M T.H.);
T)HE COCTOAHME BJIEKTPOLOB ¥ apMaTyDH (lIEJOCTHOCTH KPacK¥ Ha
BJEKTPONAX, HAJMYME OLNABNEHMH);
I)HA COCTOAHME 3a3emianuiedl NPOBONKY M HAKEXHOCTH NPUCOSKUHE-
HUA Sa3eMIAREMX CHYCKOB K 3a3eMAADUEeMy KOHTYDPY OIOPH.

[Ipy oGHapyxeHMM NOBPERLEHHHX DASPANHEKOB (OTCJOMBUASCH (MODPE,
HapYUEeHHH JiaKoBHii MOKpPOB, paspymeHHas TPYyOKa, pa3peryJXpoOBaHHHHE
BHEWHM! HPOMEXYTOK, OuJIABMCHHHE BJEKTPOIH ¥ T.X.) MX JIEeMOHTMpPYIT
C JMHUK U NONBEPTARNT DPEeBUSNH.

23, llepconas, npousBopAuui OCMOTP Pa3pPHATHUKOB, JOJKEH YUKTH-
BaTh BO3MORHOCTH CpadaTHBAHIA PA3PANHIKOB B MOMEHT OCMOTpA.

24, llpn ocMoTpax BEHTWLHHX DaspANHMKOB HEOGXOMVMC OGpRmaTh
BHUMaHHE H& UYMCTOTY U HEJOCTHOCTS PapdoDOBHX MOKPHUEK, IJIABHHM
o0pa3oM B MeCTax KpelUieHVs He HIX MeTaJUMueCKUr (uiaHiieB; COCTOf~
HUE 383eMIAIIMX CHYCKOB; COCTOAHME IEMEHTHHX UBOB.

25, C meynblo UHABNIEHMI BOBMOXKHHX HE(EKTOB Y DPA3pALNHEKOB, HAXO—
BAupxes B SKCIHAyaTeluH, & Takxe [epel X yCTaHOBKOR HEeOoOXORMMO
IOPOM3BOAUTE MPOJUNAKTHUECKUE HCHLTAHUA:

JUIA_BeHTIWIBENX DPAspPATHUKOR (Iepeln VX MOHTamom)

a) u3MepeHHe COMPOTUBJEHUA 3JJICMEITa paspauHuxa. [[pom3ponuT-
cA MeTomMeTpoM Ha HanpameHue 2500 B, BeauuuHa CONDPOTUBJISHUA He
HOPMEDyeTCf, HO COIOCTaBJAETCA C pesyJbTaTeMd namepexult mpm  sa-
BOICKUX MCHHTAHUAX. ECJM CKaXeTCH, YTO M3MEPEHHOe BHAUEHUE CONPO—
THEBJIEHNMA OTJMYAETCA OT 3aBOJCKUX NAHHHX Gojee yem B I,5-2 pasa,
IaHHHl paspamHEK Gpakyercd;

6) m3MepeHme TOKA [IPOBOZMMOCTH (Toka yTeuku). llpousBoZETCA
KeHOTPOHHOK ycTanoBkof (Hampumep, AKN-50) co cruaxupaxmem MyJmbca-
UMM BHOPAMIEHHOI'O HampAKeHWA. BesMumHa eMKOCTH CIVIaXMBEWUETO KOH-
JeHcaTopa B CXeMax ONHOIOJYNepHOXHOTO BHIPAMICHHA IIPUHUNMEETCA
pashoit J,I-0,2 mk®, Hopwmu Ha NCIHTAHYA NPMBENEHH B Talkl.3.;

B) MSMEPEHKE DaspANHNX HaOpAxeHMil IpM NPOMHiLIGHHOH uacToTE,
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B ycaoBuAX paspesoB PEKOMOHNYETCA NPOBORMTH TONBKO JJAA Da3PANHA-
KOB, He MMGOUEX WyHTHPYDUMX comporusienwlt (B cepmu PBI). B xaue-
CTBE MCMHTATEJNbHO! yCTAHOBKM MOXET MCHOJBb30BaTHCA aimapaT K70,

Tacmaua 3

06BeM ¥ HOPMH UPOHMIAKTMNEOKHMX HMQIHTaHNE
EGHTIJILHHX paspAiHIKOB

}Bemuﬂa Bl TOK npononmocrniﬁepmm PaspapHoe HANpA=-
Tup  |UDAMISHHOrO jORHOT'O 9JEMEHTA {lIpeNeJ jXeHHe OpY Ipo-
{EQNDTRCHAA, |DaSPANKUKA,MKA | TOKA MHDIEHHOK wacTo-
paspaf- {IPIIOKeHHOro {yTeukn, 16, KB

T !
puka | DJCMOHTY  HURAME | BEDXHMM{ \ion  inemt | pepxumd
|PASPERHIIA, | LIpefiedy HPSLed | npenea | npgfen

PBII-3 4 - - 9 II
PBII-6 6 - - 10 I6 I9
PBI-I0 I0 - - 26 30,5
PEBM-~3 4
PBEBM-6 6 400 620
PBBM-IO I0
PBM-3 4,5
PBM-6 9 } 900  I300 - - -
PBM-IO0 13,5
PBC-I5 I6
PBC-20 20 }-' 400 620
PBC-35 32

Jil BOHTWIBIHX 3 HUKOB, HAX0 CH B CIJyaTa v

BHIENEPEeYMCICHHHE MCHHTAHEA JOJKHH NPOBOXUTECHA B CJEHY.JUEE CPO-
Ku: mo mm, "a" » "6" - I pas B 3 rome, mo m."s" - I pes B 6 Jer.

Ji_TPYCYaTHX pas uxoB (mepe MOHTaxAM)

I') OpOBEpPKA COCTOAHMA OOBEPXHOCTH PA3PANHWKOB. HapymHag K
BHYTPGHHAA OOBEPXHOCTY PaBSPANHMKA MONKHH CHTH DOBHHMY, 063 Tpe-
UMH U paccraoeHuii;

Il) UsMepeHHe BEJUMYMHH BHYTPEHHEr'0 MCKPOBOTO HPOMEXYTHA.
3HayeHue NOMKHO COOTBETCTBOBATEL HOMUHAJBHOMYy C JOOyCKaMM + 3 MM
IJA paspAnHuKoB Ha HampameHMe 3-I0 KB ¥ +5 MM I paspaARHMKOB
15-35 xB;



s 3 &S HY A f /)
H3MEPONWH, [epeudclieHHHe B m. "r", "A", KONRHH NPUBOKUTEGA I pz,as
B TOX HOpeX HA4aJoM IPO3OBOI0 Ces0HA. KpoMe 5TOr0, JONKHO BHIOL-
BATHCA

©) HSMepeHHe BHYTPEHHEIO JIHaMeTpa paspamHAKa (XOmycTHMHE
NpejelH yBEJANYEHNs NUMaMeTpa OpMBENeHH B Tack.4);

X) HSMepeHNe BeJHYEHH BHENHET0 HCKDOBOTO OPOMEXYTKE (H3-
MOPEHHAS BEJWUNMHA He JOJEHA OTAMYATHCH 0T HPOSKTHOR);

8) IOPOBEepPKA PACHOJIOKEHMS 30H BHXJOIA.

Tadima 4

llpefespHNe BeJMYMHH BHYTPEHHEI'o XuaMeTpa
Ryroracamel TPYOKM paspARHUKOB

Hagausuuit  (Haudossumit nony-;BayTpenHnt puameTp
Tan BHYTDOHHUY ; CTYMHY BHYTpPEH— {OPM TOJMUHE CTEHKH
paspArHIKa nuameTp,MMHull THaMeTp,MM GuopH 2 MM

PI¢-3/1,5-7 8 II 14
PIO-6/0,3~7
PT®-I0/1,5-I0 10 I4 I8
PT$-20/0,8-6
PT$-35/0,8-5
PTB-3/0,2-1,5 3 4,5 -
PTB-6-I0/0,5-4 6 8,5 -
PTB-6-10/2-12
PTB-I5/2-12
PTB-20/2-12 1 15,5 -
PIB-35/2-10
PTBY-36/5-20
PTBY--36/7-30 14 20 -

26, PaspagnEks (BEeHTHIBHNE), OTGPaKOBAHHHE O DESyABTATAM Opo-
QRISKTAYECKHX HCHHTQHRMYE, MOTYT PEMOHTHPOBATHCA TOJBKO (@8 BOKDPH-
THA MX 5JIEMEHTOB. PesOHTH pa3pANHMKOB, OPH KOTOPHX TpedyeTCH
BCKpHTHMO (IpU OTKJOHEHME OT HOPMH TOKOB YTEUKE WM MPOGHBHOT'O Ha-
OpAXeHHA; TPeNMHN HA WBAX, HOKPHWKAX M TPYOKaxX ¥ T.Ill.), B yCJIOBU-
fX pa3spesoB IPON3BORUTEL He DPOKOMEHAYeTCH.
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1¥. YCTPOACTBO SAIWTHHX [POMEEYTKOB

27. B cayuadx, OroBOPeHHHX B In.4.I15, 4.I1.6 # 4.4.5 Bpemen-
HHX HOPMATUBOB NO T'PO30BANMTE 3JEKTPOYCTEHOBOK YT'OJBLHHX paspesos”,
BOSMOXHO IpUMEHEHWEe BMECTO TPYGUaTHX DPASPANHMKOB 3aWUTHHX IIPOME—
xyTroB (II3). Ilpr aTOM CJemyeT yuMTHBATH OCOCEHHOCTM padorH II3,
3aKJpYabliecs B 3HAUMTEJHHOM pasdpoce (30-40%) paspAmHHX H'IpA-
KeHH ¥ HEeBO3MOXHOCTH TalleHWd MMM 3JIGKTPMYeCKoil IyTH, Bosnukmeil,
npy cpadarusanuyu I3 Ha nByX Wi Tpex (fasax. Iocaexnee NPUBONHAT
K OTKJNYEHNO JMHMM ¢ IUTawme# cTOPOHH ¥ OCYCJOBJMBAET HEOCXONM-
MOCTE OCOpPyLOBaHWA JVHAM ycTpoitcTBamu AlB.

28. Jna ymesbmeHUA umcJia cpadatuBaHuit I3 ¥ OpenoTBpamleHHA
KOPOTHMX 3aMERaHM HpY cJuyvafiHoM 3aKOPauMBAHMM HX HEOOXOKUMO BH-
nosHATh 13 (He JMHMAX C NEePeBAHHHMU ONOPAMM) B BMUE IBYyX [OCJE-
HOBATEJBHHX PAa3PHBOB~OCHOBHOI'O M NOHOJHUTEJHHOX'0 (B 3a3eMIAKINX
coyckax). Pasmepd I3 NOJRHH COOTBETCTBORATH UAHHHM, [PUBEREHHNY
B Tadi,.S.

Tadmaa 5

PeKOMEHIYEMHE DPasMepH OCHOBHHX
H NOHOJHUTENLHHX SAUMTHHX HPOMEXYTKOB

Hommuass- }Pasmepu oc-!Pasmepu Xo- |Paspagroe !Mmmyabcuoe pas-
HOe HalpfA-HOBHHX 38~ |IOJHWTe bHHX!HanpAgeHue !pagHOE HaNpARKe-
KeHEe ce~ [mMTHHX Hpo-|sanmTHHX {npm 50 I'm,!Hme, KB Mmakc.
™M, XB }M&KYTKOB, ;npommmon,g ¥B, 3¢d. {

MM MM

3 20 5 20 +33, -34
6 40 10 34 +5I, -53
10 60 I5 45 +66, -68
20 140 20 70 +I2I, -~I34
35 250 30 105 +196, -220

29. Konun saexrtponmoB I3 Hesecoo6pasHo KpacuTh CeJioft macJsHol
Kpackoif, 4TO MO3BOJAET KOHTPOJMPOBATh MX padory (IpH CpadaTHBa-
HMM KpacKa Ha BJIEKTPOZAxX CTopaer).

Yerpolictso I3 noxazaHo Ha puc.4.

Y. BHBOP, YCTAHOBKA ¥ SKCIUIYATALMA SAUMTHHX
EMKOCTE#R
30. e saumTH IBMTATesell, HEDOCPENCTBEHHO NONKJIOUEHHHX K
BJI, B cJaydadx OIOBOPEHHHX B M.4.4. "BpemMeHHHX HOPMATHBOB MO I'DO~
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303aMMUTe JJEKTPOYCTAHOBOK YI'OJBHHX paspesoB", HEOOXONMMO Kpome
PagpANHUKOB YCTAHABIMBATL 3alMTHHE €MKOCTH, yMeHbuaxune ammimTyRy
X KDYyTH3HY DJIEKTPOMATHUTHHX BOJH; Haderaplux C JuHuif B OGMOTKY
MaUMH,

i
{73

B125 [we evee)
Jen

| {

Puc.4, lpuvep BHIIOJHEHMA OCHOBHHX BalUTHHX
[POMEXYTKOB

31. B Ka9eCTBE 3aIMTHHX €MKCCTell MOXyT OPUMEHATHCA KOCHMHYCHHS
KOHEeHcaTopH cepun KM (radi.6).
Tadmma 6

OCHOBHHE TCXHMYECKHE X&pPaKTepHCTHKA
XoHIeHcaTopoB cepur Kk

1 y
- j Homnausiioe %HOMMHaﬂBHaK HcmiraTearHoe HaNpTReHHe

: - % OpomMHiIWISHHOH , 9aCcTOTH,
xoxneucawopai"a"pﬁxe“”e' { eMItoCTh, } ¥B% .

] KB ! MK ! Mexny o6~ |

1 { { KIS KaMK 1 Ha Koplyce
KiI-3,15 3,I5 4,216 5,9/5,15 15,8/13,5
Kii2-3,1I5 -t 8,84 - e
MI-6,3 6,3 1,01 11,8/10,2 22,3/19,0
e~6,3 6,3 2,25 11,8/10,2 22,3/19,0
KMI-10,5 10,5 0,436 20/17,2 30/26
KM2-10,5 10,5 0,76 20/17,2 30/26

x) g UUCIMTEJIe YKA3AHO HAIDPAXEHUE MM UCHOHTAHMAX MOCJE MOHTAxa,
B 3lamMeHaTeNe ~ NpU DKCILIyaTalmH,

3", KoHmeHcaTOpH COENMMHSNTCS B 3BESNY, HelTpass KOTOPO# OpUCO-
CIMHASTCA K KOHTYDY 3a3eMIeHHA.
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Kamnpuit KOKZeHcaTop Hokell OHTP 3alleH IJIABKUM [TpeXoXpaHATe—
JieM, PacCUMTAHHHM Ha HOMUHAJBHHI TOK A@HHOT'O KOHLEHCATODu.

CxeMH BKJIOYEHUA KOHIEHCATOPOB LOJKHH OGecleuMBaTh MOJYdYeHHUE
HOMMHAJIBHO! eMKOCTH Ha ofHy (asy mpumepHo 0,4-0,6 Mkd,

KOHCTPYKTHBHOE ECHOOJHEHME KOHHEHCATODHOH YCTaHOBKM  JOJRHO
ofecrneyyBaTs HOCTOAHHOE COegMHEHMEe C Semiell BHBOLOB KOHEEHCA™0-
PoOB NlocJe X OTKJNYeHud. C 9To# UEJBD MOTYT OHTH MCHONB3O0BAHH B~
COKOBOJIbTHAA OOMOTKAa TparcopmaTopa HAaUDPAREGHUA, NPUCOSKMHAEMSS K
KOHIEHcaTopaM focJe NpefoXpeHUTeJell, Wi pPasHeUMHATENH C 383eMId-
pupvE Hoxamn (puc.5).

Puc.5. CxemH COeNMHEHUA ! aUMTHHX eMKocTel :

a- C 3as’emudouvMu HORam; 6 — C TpaHcdopMaTOpamu
HalOpAxReHuA

33. MoHTax CXeMH L{eJeCO00pa3sHO OCYUECTBJAT, B CHELHMAJLHHX e~
PEIBMEHHX [YHKTaX 3&iidTH,

llepel; MOHTAXOM KOHIEHCATOLOB HEOOXOAWMO OPOBECTH UX TIUTEJNEH~
HHIl BHEWHMi OCMOTP ¥ MCIHTaTh B CJEIyWlEeM odbeme:

8) MBMEPATH CONMPOTHMBICHUE NBOJAUME MEXLY BHBONAMA M OTHO-
CHTEJIBHO KODIyCa MeroMmeTpoM Ha Hampskenue 2500 B (mesmumua co-
OPOTUBJIEHHA M OTHOMEHUE Psv/%&; He HODMUDPY®TCA) ;

0) MSMEPUTH €MKOCTP KOHHEHCATOPOB, KOTOpad He IOJKHA OT-
JUYaTHECH OT NACHOPTHHX NaHHHX GoJee ueM Ha +33;16 u 9% mix Ko:H-
JIeHcaTopos Ha Hanpaxenue 3,15; 6,3 u 10,5 KB cooTBeTCTBEHHO. On-
penenerre GarTUYECKOH EMKOCTH MPOUSBORMTCA YHUBEPCAJIBHHM U3MEDPY~
TEJBHHNM MOCTOM JMOO,OpH €r0 OTCYTCTBMM, aHAJMTHYECKMM CHOCOCOM
1o gopmye:

C= 25”25923é7 P,
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THe [ - TOK, OpOTeKawiili Jepes H3MePUTEJNBHYD €MKOCTE: OpH OpuIo-
XeHHH HanpAXeHUA OPOMHILIEHHON 49acTOTH, A;
- HaOpAReRue, \puHEMaemoe paBuuM 380-660 B,

laMepenne TOK8 LOPU 9TOM JIOJKHO OCYWECTBJAATHCA acTaTHYeCKUM
amIepmMe TpoM,;

B) HCMHTATH NOBHUEHHHM HalpPAXEHMEM IPOMHUUIEHHO# 4YaCcTOTH CO-
THSCHO JAHHEM Tadi.6 (IPOMOMRMTENBLHOCTD HPUICKEHUA UCMHTATEJHHOTO
HanmpsageHud -~ I muH). [Ipy oTCYTCTBMN MCTOYHMKA TOKA LOCTATOYHOH
MOMHOCTH MCOHTAHMA NEPEMEHHHM TOKOM MOTYT OHTH 3aMEHEHH HCIHTaHU-
€M BHIDAMJIEHHHM HaOPAXEHMEM YIBOEHHOW BEJMIMHH.

llocsie MCOHTAHUA NORNIEHHHM HANpAXKeHUEM NPOU3BOLUTCA MOBTOPHOE
KOHTPOJBLHOE M3MEepeHMme eMKOCTE KOHIeHcaTopa, YTOCH yOeRUThCS B OT-
CYTCTBUM IIpoGoA OTHENBHHX CEKIMH.

34, SKCIUyaTaLUOHHHI Haf30p 3a KOHKEHCaTOpaMK 3aKJOYaeTcA B
HePHOXMMECKVX OCMOTPAxX, MCIHTaHMAX, DEMOHTaX M NepexsnoyeHuax.Oc-
MOTD KOHHEHCaTOPOB NPOM3BONUTCA Ioche rpos, lIpu sToM nOpopepaeTcA
HEeJOCTHOCTh I[JIABKHAX NpPENOXpaHuTeNel M MB0JATOPOB, OTCYTCTBHME  Ha
H30JUITOPAX KAKOIO-JHMGO HaJjieTa, OLNABJACHUN; OTCYTCTBHE CJEHOB BH—
TEKaHUA MacJa M3 KOpIyca U BCOYYUBAHUA €ro CTEHOK,

Ha symHuE ODepuon KOHEEHCATOPH OTKJOYamwTCA OT JmHWM,!leper rpo-
30BHM CE30HOM KOHJIEHCATOPH OCMAaTDUBALTCA M MOXBEPranTCA DJEKTDH~
YeCKUM MCHONTaHMAM B odbeMe, yKa3aHHOM BHIIE.

35. Ha Xagnyn KOHEEHCATOLHyld YCTAHOBKY COCTaBJAAETCA TeXHUYEC-
Kxuit macnopr mo dopme k 3.

¥I. PACYET, YCTPOMCT30 i SKCILIYATAIMSA
CTEPKHEBH'X ¥ TPOCOBHX MOIHMEOTBOLOB

36. CrepxHeBHE ¥ TPOCOBHE MOJLIMEOTBONN NPEIHASHAUEHH IJIA 3alu-
TH OCBEKTOB OT HPAMHX YHOADPOB MOJHMM M XOJKHH HPUMEHATHECA HR paspe-
sax B CJiy4yaAx, OTOBOpeHHWX B mi1.4.2.2, "BpeMeHHHX HODMATHBOB [0
TPO303alTe 2JEKTPOYCTAHOBOK YI'OJBHHX paspesoB”.

37, CTepxHeBOll MOJHMEOTBOL COCTOUT M3 METALIMYECKOI'O MOJHME-
OpueMHUKa, KOTopuili BO3BHilaeTCs Hal Balau@emuM 00BeXTOM ¥ BOCHPUHE-
MaeT yIap MOJHUM, ¥ TOKOBOZAUETO 333EMJIEHHOIO CHOYyCKa.

[IpocTpaHCcTBO BOJM3I MOJHHEOTBOZA, B NpPEHeJaX KOTOPOro Hopage-
HUE 3aUMIaeMoro O0beKTa MAJO BEPOATHO,HABHEAGTCH 30HON 3alUTH MOJ-
HUEOTBOMA, 30HA BAWMTH ONUHOYHOTO CTENKNIEBOI'O MOJHMEOTBORA Hpel-
craBiafgeT coGoif KoHyc ¢ ceuyeldMeM B TODM3OHTANBHOI IJIOCKOCTH B BH-



dopua 3

OACOOPT

B2 KOMIUIEKT SalUTHHX eMKocTeil, yCTOHOBJAGHHHX Ha fmmepe K8
I/ SaUTH IPHBOJNHOTO ABATATENs 3eMjiecoca # 4 Mom-
HOCTBED 860 KBT {oGpasei)

4

1 ho, § T 1 - T
B H JHOMEHAJBHEE JE8H~ {roons oo |PESYIBTETE MCINTEHUY KOHREHCATO~ | 4§ lare or-
JIata § TEOD  {HHE xomeﬂcamopem;}mem i OB [Epel BRMOYEHNCH {83 | KooueHEd
[OHKIDY6~ jROHLEH~| T ixonmenca—~ ! gy {E o, | ewmocrel
HAA EMKO- 1CaTo- | Eamp- i 1'TopoB !emoc%,!yicrmm'r:ezmxoe HANDIXCHAE !{.,'ﬁé j OT cerx:
cTek K iDOB | gemue, |GMKOCTB,] i j_IIOCTOSHHOT'O TOKa, KB 8% .1
ceTH i 1 't oD ! i ME® |1eETy 00— ! 2o |
; i KB i 1 1 5 i Ha KopOoyce 1S §§
! ! 1 ! 1 Ixnsgxanz | By SEER
Py p-
26.04.75 T, fiI-6,3 6,3 I,0I BBesns ¢ ®asa "A" ](:Eéggé'?ga%
{(nepen Ha- 38 3EMICH- 0,49 BepHeHmd
S EBS0BOTG. vamnom 0es8 "B 23,6 ua 44,6 ma xammii 3,8 rp0303gro
cesoHa) ayde no 2 ,495  xaxmui KOHLeHCAaTOD ce30Ha
aocaemoBa-Paza "C"  ROHEEHCS-
TEJBHHO 0,51 TOp
BEJIOYEHHHX
KOHJEHCATO—

pa



O6paTtHasg cropoHa dopvy 3

PesybToTH [OCJIEIDO3OBHX OCMOTDOB
3aMUTEHX EeMKOCTe#

Hara TonzHoCTh ¥ Qammma JIHLA,

1 ! !
OCMOTPa % IDOMSBOLHBIET0 OCMOTP { 3aMevaHnA IO OCMOTLY : lIpEaATHE MSDH
25.05,751, MeXaHVE y49acTR2 THIpPOMeXaHu- 3amevanymi HeT
saumn  MBaxos A.M.
16.07.757, " i

Omsy 3 KOENEHCATODOB Ha
dase "A" paspyio

HercrnpasHuili KoHEeE-
caTop 3aMeHeH
17.07.757T,
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Ze KpyTa ¢ pagMycoM Ca Ha Bucore AZa (puc.6,a). Suavenms Za
ollpefesfieTca 0 BHPAKEHUD

4B
Cx=hay; 79N (1)
%
The fbat-tx- [peBHUIEHHe MOJIHWEOTBONa Hal SalimlaeMiM OGBEKTOM
(axTUBHAA BHCOTA), M;

~ xoo@burment, ngnnmaemuii poaBHEM L NPH BHCOTE MOJ-
HMeOTBONla < 30 M, u 47, LA MOJHHEOTBONOB C
#A> 30 M. ’ '//"7

§ Mowseombod Y Mameombod

Puc.6.llocTpoenne 304 samytH OfuHOUHOTO (8)
n rpynnosux (6,B,T') MOJHUEOTBOMOB:

YenoBua samuri £ MOJHMEOTBONOB: a & nfa
=" —w— 3,4 % nJ. ="~ D4 8Fa npu
f&30m u <8 - %}7? ‘. OPE A>30



27

38. JLin samUTH OCHEKTOB (POTSIREHHHY ¥ 3aHAMARUAX COJBMY® IO~
WBJb I1eJIecO0CpasHo MPUMEHATH HECKOJBKO MOJHUEOTBONOB.
BoHa BaUMTH IBYX CTeDRHEBHX MOJHMEOTBOLOB HOKasaHa HQ pHC.6,0,

e Zax onpefeJsAeTcd 0 BHNENPMBOACHHOMY BHpDaxeHmp, a8 Ox- o
nprdimxernoll dopmyae ﬁ
la-a

[Ipr w9KCJie MOJHHEOTBONOB GOJBNE IBYX ('rpn,qe'mpe) BHEMHUE Y8C~—
TH SOHH SQUMTH ONpeNe]InT, DYROBOHCTBYAch fopMyaamm (I) m (2),kex
9T0 HOKASaHO HA DHC.6B,T.

39. Homepeunoe ceueHMe 30HH 3aUMTH OKMHOYHOI'O TPOCOBOT'O MOJ-~
HueoTBoma (puc.7) aHAJOTMYHO CeYeHun, N300DaXeHHOMy Ha pHC.6,a ,
I ONHHOYHOT'O CTeNRHEBOTO MOJHMEOTBOHNA, OAHAKO Za HONCUNTHBAET-
oA 10 BHPAREHAD

_ 2- 2
2ax=ha7, fx 3)

Foocoboni
ﬂomu@am&ad

b,
HFixz

AR LSS ROR R 57t 5

Puc.7. 3ayurHait yrox Ad n 32UUTHAA 30HA
TPOCOBOTO MOJHUEOTBOLA
TpocH Ha onopax JOI nomxHH HOEBENMBATECA TaKMM 06pa3oM, YTOOH
apoBona BCeX a3 OoNamajX B yroJ BaumTH,KOTOpHE cocrasazer 20-30°.
40, YToOH HCKJOYUTL BOBMORHOCTH MEPEKPHTMHA BOBIYLHHX IPOMERYT-
KOB MeRNy TOXKOOTBONAUMMY CHyCKaMU MOJHIEOTBOLOB ¥ 3aipmaeMHM O00b-
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EKTOM, & TaKKe MEEIy 3a3eMIMTENHMHA ¥ HON3EMHNNHE MeTaJUMyeCKAME
KOMMY HIKaLMAMI, HeoOXONWMO NpOBECTY IPOBEPOYHHE pacueT BHOPAHHHX
MOJIHEEOTBOXOB Ha MONYyCTHMOE COMMKEHHSe MX C OGBEKTOM,
Tox mosHuM, OPOXOHA O MOJHHEOTBOLY, CO3NaeT Halelie Banpixe-
HUS HA CONDOTHBJGHMY 3a3¢MICHUS M MHAYKTMBHOCTE TOKOOTBOXA (//

Ur=InRe ; (4)
Ut =al R (5)

e ]m -~ TOK MOJIHKM, OpUHEMaeMult B, pacueTax paBHHM IS0 kA;
I - cpex CKOpPOCTH HApacTaHuUA TOKa MOJHHE, [4BHAS
30 KA/ vo- ? '

MexcumasbHEY NOTEHIMAJN B TOYKe TOKOOTBONE, paclojioxeHHOX HA
paccToamu { OT SaseMmTeNT (puc.8), opy ynape MOJNHEE B MONHEE-
OTBOX COCTABJAET:

Ue= TrRe +al (6)

. Moskueombod

Sayuwa-
e/rbq/a‘“
ogzexm

Puc,8. K pacueTy nogycTEMOTO COJMKeHHA
MOJHHEOTBOZA C BalMmAeMEM O0CLEKTOM

WHIyKTUBHOCTS TOKOOTBOLS MOXHO BHPASHETH KaK
L=, )
rne Lo - yremnas UHIYKTHBHOCTh, OpuHmMaeMas <2< 1,7 Mxl'/M.
CaexoBaTeJbHo, Bupaxenue (6) ¢ yyeToM (7) GymeT mMeTh  BUK
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U =Ty +al, . (8)

YroOH He OO IEPEHPHTHA ¢ MOJHMEOTBOKA Ha 3aupuaeMuit OGBLEKT,

9JIEKTPHUECKAA OPOYHOCTH M3OJAIMN MeKNy HUMA JOJKHA OHTH GOJIBUS
pesfausH Haupaxenua /¢ , T.e. NOJRHO COGJHNATHCH HEPABEHCTBO

5>—£l.ﬁ ’ (9)

e 5 ~ BOSHYWHHA HPOMEXYTOK MOXLY MOJHMEOTBOZOM ¥ OCGHEKTOM,M;

£ - monycTumas CpefHAd HAOPAREHHOCTH BJEKTDUYECKOTO HOJA
B BOSIYXSe, nggoxo'rgyoﬁ HEeBO3BMOXEH ero fipololi, npmHmMa-
emas pasHO# KB,

JIJIH HCKJWYEHNA BO3SMORHOCTHN MEDEKPHTHA B 3eMIe 8a3eMIMTENA HA
BXOIAmMKe B 3MaHUe META/UIMYECKNe NON3EMHHE KOMMYHMKANN (prdu,
Radeiy), HeOGXOLEMO BHISPRATL MEXLY HUMA DACCTOSHUE

o> Lk, (10)

Es
rne £+ - ponyctumas cpemHAs HANDHEEHHOCTH BJCKTPMYECKOTO MO

B semue, pesHad 300 xB/M.

AHnajoTMYAOE MOJNIOKEHUE BOSHUKAeT B cliyuae yjapa MOJHMA B MOJ-~
HYEOTBOX, DPACHOJIOXEHHNE HellOCPSLCTBEHHO HA SalmaeMoM OCGBEKTe.
fIpn 9TOM MeXXYy TOKOOTBOZOM M 383eMJCHHHMH KOHCTPYKIMAMA BHYTDH
sgamma (TpydompoBoXamu, 9JIEKTPONPOBOMKOH, METAJUNMUECKAMI KapKa-
caMn H T.%.) Taxge NOJKHD OHTH 0CecHeYeHO HeoOXOIUMOe DPacCTOSHEE.
Pacuer jponycTHMOTO COMMEXEHMA B 9TOM CIyYae MOXET ODOM3SBONATECA IO
dopmyae (9), onHEKO ecam YACTH HPOMEXYTHA 3aHUMAeT KApOHY-
HAd, NepeBAHHAA JMGO M3 APYroro HepOBORAMEro MaTepmaja CTEHa,To
ee cJepyeT YYATHBATH yTPOSHHOR TosmuHol.

Ecou mo o6bexTy mpoxomu? /2 TOKOOTBONOB, TO JOOYCTIMO® pac-
cromme 8 B TouKe COMNEEHEA ¢ OXHMM U3 TOKOOTBOLOB ONPCHEJIeT-
ca 0o gopmyae

6> 03Ru +BLE . (11)

Ilpx McnoNp30BaHMA B KAYECTBE TOKOOTBOLOB CTAJLHOIO Kapkaca
o0peKTa W pasBeTBIEHHON! BogompoBomeolt cerm, BTOpolt wieH Bupa-
xenun (II) oxasHBAeTCH HESHAUATENHLHHM K HE BJMAET HA BONWIUHY 6.

Cremyer MMETH B BYKY,9TO SCJH TOKOOTBOX HMEET DerTim jmmHofl Zy
(puc.9), To HajeHWe HANDAXEHMS Ha aToft memyie OYHET

Ut,=a-Lo- Ly, (I2)

H,4T00N He OWJIO HPOGOA MEXNy Toukamu I m 2, HOOGKOUVMO BNIOJHUTE
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yCJoBMe L > 2 Lot, ‘
£

(13)

P MonHueombod

==

b

Sauuwa-
emuiu
odvexm

FTEYFTET

Puc.9. K pacueTy najeHus HanpaxeHud Ha
fetye TOKOOTBONA
Ecym HM ROHCTDYKTUBHO, HU CHIKGHMEM Ru e ylaercd odecie~
VUTH TpedyeMy® BJEKTPUYECKYH MPOYHOCTE MERLY TOKOOTBOKOM K 3a36M-
JIeHHEMU YacTAMU BHYTpU OGBEKTa, HEOOXONVMO MX HDPHCOBMMHAUTE BCJHE-
34 MeCT CONMKEHUA K TOKOOTBOLY, & B HIEHCH YacTH - K 3a3¢MIATEI,
JJIEKTPOMPOBORKE OpU DTOM HOJMKHA OHTH [POJIOKEHA B MeTaJUIAYeCKHX
Tpydax, KOTOPHE TAKKE BHUBY [DUCOEIMIADNTCA K SA3EMIATENH, 8 B
TOYKAX COJIDKeHUA ~ K TOKOUTBOLY .
41, Ilpy KOHCTPYKTHBHOM ofopMicHMM (yCTDPOKCTRE) MOJHKEOTBOLOB
HEOOXOUUMO YYNTHBATE CJeLyouee:
a) aKTUBHYD BHCOTY CTEDRHEBOTO MOJHMEOTBOXA (IpenumeHMue
Haj salMngeMEM o0BEXTOM) NpMHEMATH B npegeiax 35-40% or ero mos-
HOl BHCOTH;
6) MOJHMEOTBONH CJEIyeT BHIOJHATH M3 CTAJBHHEX Tpyl, €CIH
X BHCOTA He npeBwmaeT 20M, WM B BULE DEIIETYATHX METaIMYSCKHX
RoHeTpyKuul opm BHcore Cosee 20 M. OmHako GoJiee NEWOBHMY SBJIADT-
CA MOJHMEOTBOIH, BHIOJHEHHHE HA XEI830C6eTOHHHX MMM JEePeBAHHHX
omopax (mpu Bucore meHee 20 1),
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B) BEpXBAA YaCTH MOJHMEOTBONA NOJNXHA 3aKAHUABATHCA MOJHME-
OPHEMHWKOM ~ CTAJNBHHM GTepXHeM guamerpoMm He menee I0 mm. Eqim
MOJHMOOPHEMEUK yCTaHABIMBAOTCA HA METQJIMYECREX ONOPax, OH JNOJMKEH
GHTH HpHBAPEH HENOCPENCTBEHHO K OHOp&, KOTOpad ABIAETCA M TOROOT-
BofoM, IIpm ycTaHOBKE MOJMHMeNpHeMHMKa Ha XeJeS00eTOHHOM omope ero
HEOOXORUMO IPUBAPHTL K METAIUMYECKOll apMaType OfOPH, & OpX ycra-
HOBKe Ha JepeBAHHO# omope K JONOJHHTENHHO NPOJIORCHHOMYy 0  oliope
TOKOOTBORY (CTaJbHOMY HpDOBOLY CevenMeM He MeHee 50 );

T') CTEPXHEBHE MOJHHEOTBONH DPEKOMEHAYeTCA BHNOJHATHL B BHIE
CBOOORHO CTOAMEX KOHCTPYKiM# 0e3 PaCTAREK;

) OCHOBAHEA METQJUIMYECKUX ONOP CTeNKHeBHX MOJHHEOTBONOB,
apMaTypa EeJe30GeTOHHHX H TOKOOTBOZH HA JEPEBAHHHX ONOpax HOMXHH
OHTH CHUSY NpPUBApPEHH K 3336MJADueMy yCTpohcTBY;

€) TPOCOBHE MOJHEEOTBOIH JOMAXKHH BHIOJHATHCH U3 CTAJNBHOTO
ppoca (mpososa) cewenmem 35-70 mz. [IpeBHmeHREe 3aIMTHOTO  Tpoca
1ax BepxumM oposoniom JIBII B cepemuHe npoyeTa OpRm AiuMHe mpojseTta 50;
I00; I50; 200 M nmosxHO OHTH COOTBETCTBEHHO He MeHee I-I,2; 2:3,2;
4 m;

X) KpellieHHe TPOCOBOTO MOJHHEOTBOREZ K omopam J3I ROMXHO
oCymecTRIATECA (28 H30JATOpPOB. B Bepxue#t wacTH OHOP TPOC LOoJxeH
OHTDH HJEKTPHYECKA COEIUHEeH HANERHHM GOJTOBHM COCHUHGHHEM C KOpIy-
COM MeTaJLIMYecKoll ONOPH, apvaTypoll (W 3a3cMIINGEM CIYCKOM , €CJH
TEKOBO# EMeeTCs) ReJeSOGeTOHHOX OHOPH J¥GO ¢ TOROOTBOLOM HA Jepe-
BAHHOR oHope;

3) Ha JWHMAX, OGOPYLOBEHHWX I'DOSO3QUATHHM TPOCOM, METAJIMYE-
CKHME ONOpH, apMaTypa XeNe306eTOHHHX ONOP M TOKOOTBOUN HA NEPeBTH-
HHX oOOpax B mmxHell 4aCcTH NOARHH NPHCOERMHATHECA K 3a3emuinmeMy yc-
TpoficTBY € IOMONED GOJITOBOTO COSMMHEHHA;

1) MeTAMYecKHe KOHCTPYKIMM OHOP CTEPRHEBHX MOJHHEEOTBOXOB
ROJNRHH OKpaumBaThcs cToffiKOE K arMocepHuM BOSKefCTBEIM Kpackod.
MosmMeIpUEMHUKY ZOJDKHH OKpamMBaThCA Cexolf sMaabp.

42, DRCIATAIMOMHHE HAXLSOP 38 MOJHMESAUMTHHMA YCTpORCTBAMM 3a-
RJao4aeTed B CJASRykuem:

a) Ha KaXonyll KOMILIGKT MOJHMesamuTH (NOX KOMIJIEKTOM HOHUMA~
€TCH COBOKYOHOCTH CPENCTB, HMCHOJBSYEMHX JIA SaNUTH OGHEKTa OT HpH-
MHX YAapOB MOJHEM) JOJEEH OHTH S8BeXeH TexHMYecRui NacmopT,B Ko-
TOPH{ BHOCATCA PACUSTH MOJHEeSamMTH (B COOTBETCTBHM C MI.36-39),
9CKUSH KOHCTPYKTMBHOIO MCHNOJNHEHMA MOJHUEOTBONOB, CBENEHHA O OO~

kpacke., Texumuecku#t macmopr(dopma 4) ABiAeTCA NpHIORSHEeM K IlnaHy



onAcCcIOPT

Ha KOMIUIEKT CTEPRHEBHX MOJHMEOTBONOB, YCTSHOBJECHHHX IJA

sausrH [IKTII-3200-35/6 xB,nuramomelt I-3 ropuse yuacTku (odpasen)

dopma 4

SCKU3 MOJHUEe3amuTHOro ycTpoitcTsa

¥ 30HH 38HMTH

1 PacyeTH 30OHU 3aUMTH MOJFMEOTBONOB M [POBEPKA NOMYCTHMOCTH ;
i ux cOsuseHHa ¢ ofopyloBaHueM 1

lcoosHeHre MOJHME~
0TBONOB

15

/2
495

72

Hexonuwe nadHNe
BucoTa 3aumTHOM 30HH fra =6
BHcOT8 MONHMEOTBONOB f2 =I2 M
PaccTosnne Mexmy MosumeoTBomaMu d =27 M
MuHumaJIBHOE COJ/DDREHME MOJHHEOTBOLOB C OUBLEKTOM 5 =5 M
AMIOyJBCHOE CONpOTUBJcHME 3azewmrent Asu =10 Om
JonycTumas aJeKTpMIecKas ODPOYHOCTH Bosmyxa L8 =500 xB/m

PacueTHHe paunHe
Pazuyc SamaTHOM 30HH 2. = Ag 71’718—72 =8,4m
Ny
HomMeHBWAS WHMDWHE SAUMTHON 30HH S =4?x7%—2£g-=6', T4 m
-

Hauboanman HaO

€HHOCTD DJIEKTDAYECKOIO IO,
TOKe mosHMM I

KA ¥ KpyTH3He gpoHTa 30
= InPsu + alat
6

BOSIYXa OpH
MKC

= 365 ”8/,1

Bupomn
Bece odopynosanue IKTII BXOAWT B 30HY S&IMTH MOJIMEOTBONOB.
COJiReHMA MOJHMEOTBOROB C OOBEKTOM ABNARTCA MOMYCTHMHMI,

MoJIHKEOTBOIH BHIOJNHEHH
Ha NepeRBHEHHX JEPEBAH--
HHX ollopax ¢ XeJjesose-
TOHHHME QCHOBLHWAMYU

MosHenpUeMHUKE ¥ TOKO-
OTBORH-CTaJIbHHE CTEeDRHE
T&ﬁ_m, OOKpameHy Ge-
Joit 3MBJBD

lipeBHIEHAe MOJHHENDHUEM-
Huka Hap omopofi - I M

CoemHEHNEe TOKQOTBONA
C 3aseMmmTeNeM BHOOJHE—
HO cpapkoll



O6paTHas cTopoRa dopvu 4

Pesy/pTaTd IOCJAEIDOSOBHX OCMOTDOB

MOJIHEEOTBOROB
Jarta HomzHoCTE ¥ (aMUIEL
ocMoTDa nponsnommeg OCNOTD 3amevyaH®d OO OCMOTDY llpmusTHE MEDH
I18.07.75r, Macrep momcTeHIMH 3ameyarnil HET
Copoxun B.II.
I12.08.75T1. -t Y wmosmzeoTBONa NI obropeia TlpousBeger BHeouepexHol

EpacKa_HA KOHIE MOJHWENpHeM— 38MeD CONPOTHBJIEHHA 3a36M~
HURa. [IpepmosaraeTcA, uTO B JHTeJd (CONpOTHBJICHHE B
MOJIHMEOTBOX %I mpomsomes pas— HopMe);

PER MOJTHER ORPAcKa MOJHEENDHEMERES
%cggaggmena desoif smMaJED
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pasiemeHns CpencTs rpososamuTH (cm.m.I8);

6) mocie TPo3 HEOOXOLMMO OCMATPHBATE MOJHMEOTBOAH. IIpH OG-
HAPyReHUM OOTOpPaHWA KpPACKE Ha MOJHWEeNpueMHHKe (9TO CBUEETeJbCTBY-
eT O HOPaxCHAM MOJHEEOTBONA DPa3DANOM MOJEMM), CJEROB OMJABICHUA
MOJIHMEOPUeMHUKE MM TOKOOTBONA HEOGXOGUMO YCTPaHMTH 2TH Hapyme-
Hud, OPOM3BECTH BHEOYEPEXHON 3aMep CONPOTUBJECHWA 3a3eMIANIErQo yc-
TpollCTBa M OTPa3uTh YKAa3aHHHE DACOTH B TEXHUYECKOM [aclopTe;

B) NEDUOXWYECKU, B CPOKN,OTOBOPEHHHE B O. 48,  HEOOXOUE-
MO OPOM3BOLUTE KOHTPOJbHHE 38MEPH CONPOTHUBJIEHMA 3a3eMJALUMX yCT-
POUCTB MOJIHUEOTBOLOB.

YII. PACYET, YCTPOUCTBO Y SKCIUIYATALWA BABEMIEHMNA
IV YCTPONCTB I'PO3CRAUMTH

43, Bce ycTpoiicTsa I'pPC3038WUTH MOJKHH OGOPYLOBATHCH 383EMIAI-
uuME yeTpoficTBAMI C BEJMYMHAMM NEPEXOIHHX CONPOTUBAEIMI 3a3eMiu-
TeJieit, OTOBOPEHHNX B Tadi.4 "BpemMeHHHX HOPMaTMBOB II0 I'DO30SalUTE
2JICKTPOYCTAHOEOK YTOJIBHHX paspesoB”.

ConporuBiieHud GYLyT MMeTh NPUBENEHINE BHAYEHNA [PU CTEKAHUM
C 9JEKTDONOB 3a3eMIMTENA TOKOB IIPOMHIICHHOY 4YacToTu, IIpU MMIYJEH-
cuHx Tokax (ToKaX MONHMM) [MIOTHOCTH CTEKAMCTro C 3JEKTPONOB 38~
3eMIUTSNA TOKA OYeHb BEJMKS [O3TOMy B 3eMjle BCJMBHM NOBEPXHOCTH
9JEKTPONA COBKAWTCA BECHMA BHCOKME HANPAKEHHOCTH 3JEKTPUYECKOro
0oJiA, HpPeROCXoZAluMe NO BeJMyuHe OPOGUBHHE HANDPMKEHHOCTH I 3€M-
s, llocaenHee BH3HBAET NpoCoifl MOUBH y BOIM3M DJGKTPORA 00PA3YETCS
30Ha MCKpeHUs, KaK OH YBeJAMYUBAOUAA NolepedHHe pasMePl JJEKTPOnA.
9roT SGPEKT YUATHBAETCA T8K HABHIAGMHM MMIYJBCHHM KOSHHULIEHTOM
du , BeJMuMHA KOTODOTO B8BHCUT OT (ODPMH M PasMEpoB BJEKTPONOB,
JIEJLHOTO CONPOTMBJEHMA M TUNa TPYHTA, OT SMILIUTYOH M  KDYTUSHH
gpoHTa TOKA MOJHUM ¥ KoJedieTcs B umpommx mpemesax (0,25-1,2).

Cl1eNoBATENbHO, CONPOTHBIEHNE BJeKTpONa A IpH CTEKaHUM c
HEro TOKA MOJHAM (MMOYJECHOE CONPOTUBJEHEE) CBA3AHO C  CONPOTHB-
JeHueM [pE TOKe IIPOMHUUIEHHO# 4acTOTH COOTHOWEHMEM

Pu=du-Pso, (14)

Bavenns koadpuimenta ol« KiA HAMGONEE DACHPOCTDAHEHHHX T~
0OB 9JIEKTDONOB OpMBEXEHH B Tali.7.
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Tadmaa 7
3HayeHUA MMOYJABCHHX KOo(PPUIIMEHTOB B

38BUCHMOCTH OT THMA ¥ PasMEOB 3JEKTPONOB
3a3EeMIATEJI

1¥YpespHoe  lIpu ammmiTyme TOKa
fconpoTuBne~-{ — MoJsHHM

®opMH M pasMepH BJIEKTpoOXa lame ToyHTa. |
I Ouere oy I0 120 1 40

4 M I00 0,50 0,45 0,35

Kosbuesoil 3asemu- & I00 0,86 0,75 0,65
TeNh #3 MOJOCH Wi 8 m 500 0,60 0,55 0,45
PUHOH 2-4 CM WM z‘ 1000 0,45 0,40 0,30
Kpyra AuameTpoM 5 100 0,85 0,80 0,70
I-2 cu § I2mM<{ 500 0,66 0,60 0,50
1000 0,50 0,45 0,40

EnuAnyHeil BepTURAJBHHE 3a3eMili- 100 o,80 o,68 0,50
TeJb JMHOK 2~3 M ¥ HEMAMETDOM 500 0,55 0,40 0,25
Io 6 cM 1000 0,38 0,27 0,20
P —— 5u { 100 0,75 0,65 0,50
TaJBHHE 383eMIMTEND g 500 0,55 0,45 0,30
M3 [OJIOCH WMPHHOM 100 1,00 0,90 0,80
2-4 cM WX Kpyra § I0m 500 0,75 0,60 0,45
IuameTpoM I-2 cM % 1000 0,55 0,45 0,35
it 100 1,15 1,05 0,95

E 20 M { 500 0,90 0,75 0,60

1000 0,75 0,60 0,50

500 I,00 0,90 0,80

30 w3 1000 0,85 0,75 0,65

CompoTHBJICHMe DJEKTPOXOB A50 B 3aBUCHMOCTH OT KX JOPMH ¥ pac-
[IOJIOXEHUA OMNpEeReAOTCA MO BHPAREHHAM, OPHBENEeHHHM B Tadi.8.

44, 3asemIMTe X BHIOJHANTCA OOHYHO M3 HECKOJBKHMX 3JICKTDONOB
(mo 50 n Goxee). Ipu HTOM MMNYJHECHOE CONPOTHMBJEHMEe 383eMIMTENd Cy-

JE€T UMeTh BeJMYUHY
paa = d« "050 ,

2:(' n (15)
e /2 - 9HCJIO BJEKTPONOB B 3a3eMIATENE 3
Z‘ -~ KO3(@MINEHT UCIOJLIOBEIMUA MMIYJIBCHIG .
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QopMyIH AR ONDENeNEHUS CONpOTHBICHUE 50
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PacoonoxeHne 3JEKTTO~

PacueTHsA (OpMyJ3 COTPOTHBIECHUA

pasMepH, CM Ia B 3eMIe sJekTpona, Om

Tpyda momoit { u mmamerpom & TE"’?"W‘ Rre = ”'365"0( 9 2, f % )
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Yrosor mmmHok / ¢ HOJKOR mH- g1 0366/’ 41+ {
ot 2@ Rar = (4 355834 5
{ 5 0,365ﬁ <
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nEamerpon o Rer = =7 4 377
TopmsoRTaIEHEOS EOJBOO HBAMET- bt P
pou ) ®s MpOBOXORE mmameTpoM & o e 2 30/2__[ 4/.77
(mum mozocE mEpwEOH 2 d ) = 4 7 td
/i

Opmeeusrme: A - pacueTHOE yreimmoe CONpOTEBIEHEE

TpyET2, OM-CM
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KooddumiuenTt ?a YUUTHBEET JXyMUeHUe yCXOBHY PACTORaHHA  TOK&
C SaBEMIATeJH, COOCTORMEr0 U3 HECKOJBKUX GIHMSKODACHONOXSHEHX BJEK-
TPOXOB, BCJEKCTBHE MX B3GUMHOrO BKPAaHMPOBAHEA, PacTexkaHHMe TORS ©
KamIoro U3 BJEKTPONOB B CTODOHY COCeNHUX 3aTpyNHEHO, Tak KAk Boe
DJEKTPONH MMOWT ORMHAKOBHI NOTEHIWMAN ¥ HANPIREHHOCTH HONL B  OTOM
HAnpaBJeHAX OKASHBALTCHA CYUWOCTBOHHO CHIKGHHHMH., B pesyipTaTe KoK
O YMEHBIAeTCA [OBEPXHOCTH BJAGKTPONOB, YUACTBYNUMX B OTBOXE 'TOKAa
B 6MJI0, YXYHUAeTCR MX HCIIOJbSOBGHHE M, CJGNOBATOJLHO, YBOJH4ABA-~
@T0f CONPOTHBIGHMS B8836MIGHUA,

KoapjuuenT ZJ. B84BUCHT OT KMMEH BJAGKTDOXOB, DACCTOAHEA MEXLY
HUME ¥ %X QODME DACHOJOESHUS, YMOJeHHAH DENEYHHA 7. MOEeT  OHTH
onpenesnesa us puec.IO0.

7
a9
GU§

N e
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n
0 1020 30 40 50 60 70 30 90 100

Puc.I0. Kpusue mut ompenesenma Koaddume-
€HTOB MCIONBL3OBAHUA Ju B83EMIHTE~
Jel 3 Tpy6 WM YyroJKOB, pasMemeHHHMX
00 KOHTYDY:
{ - poma Tpyos wm yroka; @ - paceTo-
siHMe MeXNy HEMH

45. HopAnox pacyeTa 3a3emispuero ycrpolicrea:

a) B SaBUCHMOCTH OT YUEeALHOTO CONPOTHBJEHMA IPYHTA B LiecTe
ycTpolicTBa 3asemiennd yCcTaNaBJMBEDT ROMYCTHUMOE HO HOPMAM CONPOTHB-
Jenve sasemmatess Aiso Ha flepeMeHHOM TOK@ NPOMHMJIEHHOR wacToTH
(cM.Tatx.4 “"BpeMelHHX HOPMATUBOB IO I'DO303BUKTE INEKTPOYCTAHOBOK
YTOJBHHX paspesos”);

6) MCXOHA U3 KOHKpeTHHX ycJiosuil (HaJHuMe onpefeieRHoro mpo—
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dmng MeTaja, XapaKTep TPYHTA, BOSMOXHOCTH HpPUMCHEHNA MEXAHWMSAIMH
OPE SEKJENKE BJIEKTPONOB M T.iI.), BHOMpaeTCA THMN } PasMEPH SJEKTpo-
HOB ¥ IV[yOuHa UX 3a8JO0XEHMA;

B) 0o opMmysaMm Tadn.8 onpemenateTcA COOPOTHBJICHUE P50 OIHOTO
9JEKTPOE ;

T') OpuHUMAA OPMEHTUPOBOYHO KOSPHIMIMEHT WCMIONB3OBaHEA
Yu =0,5, onpenesaeTca NpersapuTesHHOE HHCJO SICKTDOLOB /2 B 38~
seMwimTene

Kso .

= F10035 (16)

) 0 MONYueHHOMy SHaueHMo /2 HaMEuanTCA MECTa 3aJOREeRMS
SJEKTPONoB (paccTOAHUE MexLy DJIEKTNONaMA NOJKHO OHTH HE MeHse HX
JomHE) , B 10 puc.I0 yrouuseTcAa Kos(iuMUMeNT MX MCIOIB3OBAHNVA D
Ecom oxameTcst, 9T0 Zy < Z4» TO RI0CXONUMO YBENMMUTS  DACCTOSHEE
MEXLy DJEKTDOJAAME ¥ BHOBb Halltw sHavewme Z« . IIpn 2« BHAYMTENBHO
OpeBHuanlieM IPUHATOS SHaYeHHe 2 wicao BJIRKTPONOB CJELYEeT yMeHb-
wuTh X0 Hevenus /2 , Homesysach BupaxeHueM (I6)

/e ﬂ5
Riso-Bu
px Q= 2« [epepacyeTH YMCJA JJEKTPONOB MORHO He BHIOJHATEH;
e) mo 7aéx.7 B COOTBETCTBEY C BHOPAHHUMM HJIEKTPOTAMMA ¥ Xa-
PAKTEDHCTUKAMM TPYRTA HAXONMTCS MMOyJbCHuH kooddmment o u ;

x) mo BupaxeHub (I5) ompefesdeTCA MMOYJBCHOE  CONPOTHBJE-
e sasemmmrens Asu ;

CrefyeT mveTh B BULY, UTO DACCUMTAHHOE SHAYEHHE A3 MOEET OT-
JHYATECA OT (AKTHMECKOro, TakK Kak Koafjmument ole , ompemesnsemuit
9KCIIGPUMEHTAJIEHO, 3aBACHT OT COJNBHOTO UHCJA $AKTOPOB.

46. IIpE KOHCTPYKTMBHOM OJODMICHMM 323eMIAPIEX YCTPORCTB Heol-
XOREMO YYUTHBATh CJAOXyMECE:

a) BO BCEX CJAyYamX, KOIA 9TO BOSMOXHO [0 YCJIOBHAM BHIOJ-
HOHEd, HOPOGKTMPOBATH 383CMDITEJN M3 BEePTHEKAJBHO PACIOJIOKEHHHX He-
cKoNBRUX (HE MeHee TpeX) SJAeKTPOROB, M3 TPy( RHAMETDOM He MeHee
%4 ( ¢ Tompmoff cTHKM 4 MM M GoZee) WM yTOJKOB pasMepoM 50X
50x5 u doiee;

0) IL/¥Ha 3JEKTPOLOB IPH 3aCVBAHMM WX BPYYHY NOJKHA OPYHE-
MaThca He Gosee 2-2,5 M. IIpm pasmemeHMM 9JIGKTPOAOB B HPeIBApATENIE-
HO OQNTOTOBACGHHHX CKBAXMHAX IMHA UX (BJEKTDOLOB) MOXeT  NpHHE-
MaThCA IPONSBOJBHOM ;

B) I8 DOBHIISHWA CTAaCWIHHOCTH HEPEeXONHOTO CONPOTHBJEHUA 38—
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sewuTenell B MeCTax,CWIEHO BHOHXOWNMX B JETHMH MepHON, a8 TaKke B
CKaJBHHX IPYHTaX LeJecoo6pasHo OpMMEeHATh SaIvylneHHe (Ha Tuydu-
Hy 1o 20 M) s@3eMimTes, NOMENER MX B OPEZBADUTEJNBHO NPOCYpEHHHE
CKBaxXMHH, JJGKTPOXL [OCKE ONYyCKSHNWA B CHBAXHHY JieJleCOOCPasHO 38—
JHTH PACTBOPOM MOBAPSHHOR WM KaMeHHO} coym, [OCJSe UeTo 3acHIaTh
TPYHTOM, @ YCThe 38IEMEHTUPOBATE;

T') PECCTOSHME MCXIEY COCETHMMM DJSKTDONaMu 383eMIMTENd He-
O0XOmMMO NPUHMMATE HE MEeHee MJIMEH 3JeKTpona;

I) A HJIeKTPUYECKOTO COeNUHEHNA 2JeKTPONOB MeRIy codolt B
BeTXHe! YaCTH OHM NOJKHH OHNTH COERMHEHH HoJocoft pasMspoM He MeHee
20x5 Mv wm peolfiHofi mpoBoJOKO# muameTpoM 6-I0 MM MOCPENCTBOM CBAD-
K1 JUGO CONTOBOTO COENUHEHUS, [IpK GOJATOBOM COEXMHENME HeOGXOLUMO
HNPUHATE MEPH, UTOCH COINPOTUBIEHUE B MecTe KOHTaKTa OHJIO CTaCUIb-
HEM BO Bpemeny ¢ peymymuolt 0,03 Om (He Goxee);

€) B CKOJIBHHX TPyHTaX NpY HAJMYNY PasCGOPHOIO CJOA TOJmFHOR
I0-I5 cM ¥ npu OTCYTCTRBHY BO3MOXHOCTH HPOGYDUTE HOX BJIEKTPOUN
CKBAXUHH JNOIMyCKAEeTCH NPUMCHATD IOPUZONTANLHHE BJGKTPONH, YJIOREH-
HHE Ha Hepasdopimil cjofi. CBEDXYy OHU NOMKHH 3acHRATLCA TpyHToM (¢
yrpamcoBKolt) Ju60 3aiMBATHCA LIEMEHTIHL DPICTBOPOM;

X) IJA W3MEDeHUs BeJIYMHE COHpPOTUBJICHUA 323eMIINNero yCT—
poiicTBA B NPOLECCE eT0 HKCIVyaTalnd HeoGXOLUMO NpefyCcMaTpuBaTh Ipu
€TI0 CTPOMTEJLCYBE KBA NONOJHETEABHHX SJCKTDPONA, DACIOJONEHHUX HpyT
OT JUyTa ¥ OT OCHOBHHX BJIEKTDOXOB Ha paccrosumm & I0 M.

47. Ramjoe BHOBH BHIIOJHEHHOE 3a3€MAlee yCTpoiCcTBO JLOJDKHO
GUTH UChHTayo (NPOBEPEHO) Ha (AKTUYECKYH BEJWMMHY [EPEXOUMHOIo CO-
aporuBsieHisT. Tel Kak HMIYJILCHOE COUPOTUBJIEHUE 3a3EMIEHHA He MOXeT
Ou'Th usMepeHo (IPOMHUIEHHOCTHY He BHIYCKAnTCA HPMGOPH IJL MMIYJb-
CHHX OOMepoB saselwmreneli), LpOM3BOMMTCA SaMe] CONPOTUBJICHUA TOJb—
KO HA MepemMerHoM TOKe, JiA BTOHl LeJM CJYXaT W3MEePUTe/H 333eMICHHA
Tuna MC-07 u MC-08 saBopma “3Heprompucdop" u runa MIIO3 samona "Tou~
BJIEKTPONprsop” .

48. Ha sasempmouEe yCTPOACTHA NONRHH OHTH 32BEJGHH TeXHHYEC~
KUe OacHopTd, B KOTOPHE 3aHOCATCA CHENyLIMe CBEXSHNA:

a) MeCTo 3asiOKeHus 3a3eMIAKmero ycTpoficTsa ¥ ero HasHaueHue
(3asemienne PaspARHUKOB, MOJHVEOTBONA M T.X.);

0) scxus $aKkTHYECKOTO HCHOJHEHNS SQ3eMIANero ycrpoliicTea;

B) pesyabTaTH OEPBUYHOI'O ¥ KOHTPOJBHHX 34aMEPOB CONPOTHEBIE-
Huff ¢ yKasaumem THIa USMEPUTENHHOIO Ipuéopa.

49, IIpu srcnyyaTanal 3a3eUTONIX YCTPOKCTB TPO303AMUTH HEOoOXO0-

Auvo B TPO30BOE CesoH He PexEe ORHOTO D&E3a B MECAL UDOUIBOIUTE KOH-
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TPOJLEHE 3aMepH HepexoNHOTO COHPOTHBJSHMA M OTPaxaTh HX pesyibTa-
TH B TEXHHYeCKHMX OacHopTaX. BHeoyepemHHe BaMepH comporTuBieRufl sa-
semuaTesel OpomsBomATCA Hocje cpadaTHBALUA CPEACTB TPO303alMTH
(paSpANHEROB, MOJHUEOTBOMOB).

TexuuaecKue Naclopra Ha 3asemidplEe YCTpoiicTBa ABIANTCA OpH-
JoxenEAME ¥ IluaHy pasMemjeHEA CPEXCTB I'POSO3AIMTH paspesa.

yui, TPYHLPN JIEACTBUA, YCTPOHCTBO M SKCIUIYATALWA
PETHCTPATOPOB I'PO30BOJl ONACHOCTH

50, Ju1 cBOSBPEMEHHOrO NPEAYHIPERNEHNA PKCIAYATALMOHHOTO INBp-
COHAJA pPaspesoB O IPHOJUDKEHMN IPO3OBHX OGJAKOB JOJKHH ACHOJNBSO-
BaTBCA PETHCTPATOPH I'DO30BOH OHACHOCTH.

HamGosee moxxoysaumM IApaMeTpOM, KOTOPHE MOxeT GHTHL HCHOJBB0~
BAH [ OCHAPYReHmA 3apAeHHHX (T'PO30BHX) OGJEKOB, ABJAGTCH SJNEE~
TPOCTATAYECKAA COCTABININAS 9HJIGKTPOMATHUTHOTO MBJYYCHMA MOJHuH,
Tpucops, NsMepANMME STOT HEDAMETP,MOTYT OCHAPYRHTH IPOBOBHE 0CnE-
Ka IO eNMHMYHOMYy DPaspAly B Sa8BHCHMOCTH OT DACCTOSHEA MexLy NprOo-—
POM X OGJISROM C BEPOATHOCTAMM, IPHBENEHHHMH Ha puc.Il.

R
]

0

50
Ea=25B/n
30
10
Q 4 8 2 18 20 24 28 32 Ram

Puc.1I. BepoATHOCTS OCHADYXREHHT OXMHOYHOI'O
paspana B 38BUCHMMOCTH OT DPACCTORHHS
N0 KaHaJa MOJIHMHK

Tax KaKx B CpeRHEX Ipo3ax 3a MUHYTYy OPOMCXOKMT B CpemHeMm 3-7 pas-
DPANOB, TO BEPOATHOCTH OGHAPYEEHHS XOTS OH OXHOT'O paspaia B MANYy-
7y COCTABAT

b= 1-(¢-2)", ()
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tme 7 - BepoATHOCTS OGHADYKEHHA OZEHOWHOTO DA3pANa MOJHEM HA
JieHHOM PACCTOAHMN;
/- yuoso paspANOB MOJHEK B MuH.

s aToro caemyeT, WTO BEPOATHOCTH (& CJAENOBATEJNHHO,H HALEE-
HOCTR) OCHADYKEHHMS MIpPMOJIDKEKUMXCA IPO30BHX OGJAKOB OO 3JEKTPOCTE—
THYeckolt cocTarAnmel U3NyUeHnd KOBOJBLHO BHCOKA.

S5I. A ycnoBulf SKCIUyaTaluy Ha YTOJHHHX paspesax paspadoraH
perucrparop rposopofi onmacHoctu (FT'0), cocTosmuii M3 ABYX dacTeii:
3JIEKTPOHHOTO OJIOKA M NUCKOBO# 8HTEHHH, COSHUHEHHHX MERIY codolt
SKDUHMPOBAHHNM BHCOKOYSCTOTHHM  KaGesem (puc.IR).

TexunmgecKasa xapakrepucTmka Pr'O

YyBCTBUTCJIBLHOCTE II0 HANPAKGHHOCTH HOJAS Ha
yacrore 500 I'u: .
I~il HOPOT weveseevascvcessevens 2,5 B/M

Il [OPOT eeececscceosscscessss 20 B/M
llosioca 4aCTOT CPAGATHBAHUA eeesecsccessecanseses 100-2500 I

YyBCTBUTEJNBHOCTh 10 HalpAREHNWD HA BXOXe
SKBIBaJIEHTa SHTEHHH :

I~/ DOPOT secevecsavesssenees 25 B
[I-#i [HOPOT sseveseccssssasses 200 B
Bpema yIOepraHUA MPELYNPEXTANUMX CHIHANOB eveeese O C
[luranue npudopa - OT CeTU NepeMeHHOro TOKA HanpAxeHmem I27-220B
TaGapumine pasmep:
BJIEKTPOHHOT'O GJIOKE eesesseos 120XI55x290 M
AUTEHHH voveeesvecccssncosse O 620 MM
BHCOTA NapaGONONNA eoseesees 200 MM
Macca 2JieKTpOHHOroO GJjoka - 3,1 Kr, aHTeHHH~Z2,8 KrI.

[IpuGop mocTpoeH [0 NPUHIMITY KBYXMOPOTOBOY pPErUCTpPanMK 3JEKTPO-
cTaTMyecKo#l cocTapidiomeit, Biok-cxeMma Npudopa mokasaHa Ha puc.I3.
PadoTaeT npudop chaenymuyM o6pasoM. CuTHaJ) C GHTEHHH yepe3 KOaKCH-
aJIbHHHl KaleJb NOCTynaeT Ha GWIBTP, BHIEJALWMA HU3KOYACTOTLY O YBCTH
CIEKTPa CUTHaNa, KOTOPGA COOTBETCTBYET 3JEKTPOCTATHUECKO# cocTapis-
wmeit, Yepes smuTTEpHUit NOBTOPUTEJNB, OTHEeJALWMN (IIBETD OT HCIO.HK-
TeJIbHOl YacTH CXelH, CUrHaj HOCTYNaeT Ha OBa UREHTUMILX RIYUMX
NYJIBTMBMOPATOPa C PasJMYHHMK [loporaly cpadaTHBaHuA. AMILUIMTYXa 3a-
IycKapumero CHUIHANd MyJbTUBUOPATOPa Ha [epBOM NOPOTC YYBCTBHUTEJNBHO~
CTH B 8 pus MeHble, Yyel Ha BTopol. CpalaTuB3HUE M2PBOT'O Nopora
(CUrHeJM3OTOP CPaGATHBAHIA-KEJITad JaMla) COOTBETCTBYET CUTHANY



Puec.I2. O6muit By peruMcTpaTOpa Ipo3eBOfi onacHocTH:
a- JeKTPOHHHA OJOGK; G- ayTeHHA
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“"puuMaHue" ¥ MOKa3HBaeT, 4TO JO I'PO30BOTO ofjaka paccTodime I5-
25 KM, a Bpema o ero Iomxoma Ha paspes 40-50 mmu. CpaCaTHBaHHe
BTOPOro MOpora "omacHOCTE" MPOMCXOSUT OpM MOXXOoHe oCjNaKka K paspe-
8y (MmecTy yctanoBKu PTO) Ha paccroanue 8-I0 KM U CONPOBORHEETCA
MUTaHMEM KpacHofi CUIHAJNBHON JIBMIN ¥ 3BYKOBWM CUTHasoM. IIpomosmrm—
TEJBHOCTE: OT MOMEHTa CpalaTHBAHUA BTOporo mopora PTO mo  momxoma
o6naka Ha paspes cocrapigeT 20-25 MUH.

Koywua
s | [oror ] o

P __mop 1525k
/ Puromp Imummeprord [~
3 nobmopumens

Hdywuu BEnox —®

Myromufucdpa "‘*—Euemnusauuu—(ﬂ

mop 8 10nm | cveran

fitdd

baan
numawnug

Puc.I3. Buox-cxema perucTpaTopa T'PO30BOi
OII3CHOCTH

52. Ilpu BuGope MecTa ycTauopku PT'O Ha paspese HEOGXORWMO IpU-
ICPKUBATECA CJCHYDIUX DpeKOMEHmaumi:

a) ccum Kompurypauus paspesa (IaH) OPUCIMRAETCA K OKPYRHO-
CTH WM KBafpaTy ¢ IMameTpoM (cropoHo#t) mo 4-6 ki, I'pO30perucTpa-
Top (OOMH Ha BeCh paspes) IeJecoolpasHO YCTaHABJMBATH B HOMeleHMH
TOpHOr'O mucneTyepa (CMEHHOTO MEXaHUKA, NERYPHOI'O HONCTAHIMM M T.
n.);

6) Ha paspesaX C IPOTOKCHHHMMM TODHHMM BHpadoTkaMy (mJmHof
gosige © KM) WM C y4YACTKaMM, YHaJICHHEMM IDYT OT IpPyra Ha SHAYNTE B~
HOE PacCTOsIHME, IIeJIeCO0CPasHO YCTAHABMMBATE I'DO3OPETHCTPATODH He-
pes Kamuue 6-8 xm;

B) Ha 0GOCOOMEHHUX YyYaCTKaX, YIaJeHHHX OpPyr oT Ipyra Ha 6-
8 wui, PT'0 noJRHE yCTaHaB/MBaTHCA Ha KARNOM U3 X,

T) B omen chyuae PTO ciemyeT paclionsraTh Takum odpasor,
4TOGU [py MONXOLE C JIGoi CTOPOHH I'DO3OBOTO 0CJAKA K IPaHULE Dal~
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pesa (WM OTHEJBHOTO YIAJEHHOTO yuacTKa) ofeoNevyuBajach Hajeruas
uHGOpMAIMI ¢ 3a0JaroBpeMeHHOOTE 45-60 MuH,

53. dnexTpomim#t Onox PTO HOMReH yoTaHeBMBATHCA B INOMELSHWN.
JcKoBas aHTeHHa Mpucopa paclloflaraeTod Ha BHcOTe npuMepHo IOM ot
NOBEPXHOCTH 3eMIM HA MCTaMYeCcKoi Tpyde wm XepessxHof#t omope.Ko-
aKcHaJBHE Kaleab CHUEEHUA COGNUHAETCH C BWBOZEMU 9JIEKTDOHHOIO dro-
Ka: neuTpasbHas xmwia (cpeTmli npomox) - ¢ BHBOKOM "aHTeHua"; BK-
paH (TemHH#i mpoBox) ¢ BHBOZOM "semna". BuBon "semna", Kpome To-
ro, npucoenuHAeTCA HA OTHesbHHY sazewmiTeNs, pacmojaraeMuit  Ha
paccTogrny He meHee I0 M OT Epyrux 383cMIADILMX cCUCTeM X EMewnuyl
CONpOTURNIEHME DacTekanumw He Gosee 60 OM.

[Tpu6op BRINYAETCA [OCJe COENMeHUs MUTaRNero WHYpa ¢ CeThh
I27-220 B Tymcaepom "cers". IIpum sTOM JOMKHA BaropeThCH UHIUKATOD-
Has JIOMOOYKE [UTaHWI, [ OpoBepry padoTOCMOCOGHOCTH Hpudopa Hyx—
HO HaxaTh KHOUOKY "KOHTROJML", 9TO BH30BET CpadaTHBaHWe ofouX HOpO-
T'0B, 3aRUTQHME CUTHAJBHHX JAMI U BKJIOUEHUE B3BYKOBOT'O CMUTHaJA MpH—
MepHO Ha 5 ¢.

IIpn0op nosxeH OHTH BIJIOUEHHHM B TeYeHye BCEI'0 I'PO30BOTO CE30-
na (mali~cenTadps). PexomMeHmyeTcs HeJaTh HeGOJEUNMEe NEPepHBH B pa-
6ore PI'0 (okoxo omioro pasa B Heleo B TCYEHME CYTOK  BHKJIOYATH
opucop), ecJu MO3BONAKLT OPOM3BONCTBEHHHE YCJOBUH, T.E. KOTNA He

BEIyTCA PaGoTH Ha SJEKTPOOGOPYMOBEIM ¥ BIPBHUE DAGOTH.

Ilpn rpose HeJanL3A KacaThCA KOPOyca Npudopa u3—~3a BOBMORHOCTH
MOABJICHAA BHCOKOTO HOTEHIMaJa (MHOYKTMPOBSHHOTO WM MPAMOTO yIa-
pa MOAHMM). BHK/KYATH NPUGOP B I'DOSY HE DEKOMEHIYETCH BBULY MOTe-
P¥ BOSMOXHOCTHE OCBEKTUBHOI'O KDUTEDUA €€ OKOHUAaHMA.

54, lopamox oCCIyRUBAHWA IpuGOpa HOMREH OHTH CIICIYUNM:

2) CMeHa CUTHAJBHHX JIaMl ¥ OPEeJOXPAHWTeJS IPOM3BOTUTCA Oes
BCKDHTHA Ipndopa ¢ Nepexxeft namesu., PeMOHT npmfopa B YCJAOBMAX HE-
chouyaTally He IpejycMaTpHBaeTCd ;

6) B cayuase BHXONa OPUGOPa M3 CTPOR, KOINA 3aMCHAa Ipefo-
XpaHuTesell He BH3HBAGT BOCCTAHOBJISHMA DPAGOTOCHOCOGHOCTH, CJELyeT
OTKVINYGTE PETHCTPATOP OT COTH, CHREJaThH OTMCTKY 00 9TOM B XypHaJje
K yBeHOMUTH 00 OTKa3e IVIABHOI'O HSHEPreTMKa NPenipuATHA.

Jnse ydera padors PI'0 noseeH OHTE 32BeUEH CIICUMAJBHHII RypHAX
(opra 5).

B KoJoHKy "nmaTa" BHOCKTCA TEKymee YMCJIO Mecalg, CMeHa, TOX.

B xomonxe "OTMeTKZ O HpOBEpKe padoTocHocodHocTH" ornecyaercsa (ma"
Wt "Her") pesyJsBTAT KOHTPOJA HOCJe HeRaTUs KHONKY "KOHTpOJm".He
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PEeKOMEHIYeTCA HARWMATEL KHONKY OoJee OFHOT'O pasa IONpAN, TaKk Kak
HpH HaXaTWA KHONKK cpadaTHBAeT BJISKTPOMEXQHM4eCKHl CueTwmK.
KonoHka "HOKa3aHUA CUETYMRA" SaNOJHA3ITCA B HAUAJNE M KOHIE

CMeHH, B Hell samMCHBanTCA IAJPH Ha SJEKTPOMEXSHUYECKOM CUSTIHKE.
B KoJyoHKaX “npmmepHoe Bpemd curHaymMsanmu PIO" m "npumepHOoe BpeMa
TposH" HPOCTABJADTCH COOTBETCTBYDIME BpeMeHa HavyaJa U OKOHYAHHA
CHT'HAJM3AIMY Opuéopa M I'posH. B mocyemse#l KoJioHKe CTABHTCA HON-
OHCH JMUa, SQOOJHADIETO XyPHAJ.

55, Ipu cpaGatuBenmu I-ro mopora PI'0 ropmuti gucmeruép (ecam
PETHCTPATOP YCTAHOBJEH B ero HOMEmMEHVH) KOJESH HMSBECTHTH 06 3TOM
KexypHHE HepcoHas HONCTaHIMM, Haxondumiics Ha CMEeHe, yuaCTROBHI
HAAS0P ¥ SHEPreTHRa paspesa (B padouee Bpemd). [Ipmuyem MupopMmaimd
NOJEHA HOCHTH HpeXyOpeXUTeJNBHHR XapakxTep.

[lpn cpaGaTHBaHmM BTOpOTro mopora PT'0 mucmeTuep HOIREH naTh
crrHay "I'posoBaf OHACHOCTH", OO KOTOPOMY:

8) OpexrpamanTcsa Bce padOTH, HepevdCieHHHe B O.3.2. "BpeMes-
RHX HOPM8THUBOB [0 I'PO303aIMTE BJIEKTPOyCTAHOBOK YI'OJHEHX paspesoB”;

¢) OTRMDYANTCA HA HONCTAHIEM (WHepH, [MTAnMEEe HepeXBEXHHE
KapheDHHE DJIERTPOYCTAHOBKH;

B) OepcoHan, padoTANMER HA OTKDHTOM BO3LYXEe, JNONKEH OHTH
pasMenieH B DKCKABATOPH, GYPCTAHKHE WM B [IOMEmMEHMA DACKOMAHLUPOBOK.

JUii oDepaTHRHOTO MSBENMEHMT yYACTKOB O BOSHAKHOBEHMM IDOSOBO#
ONACHOCTH HEeOGXOFWMO OPraHmMsSOoBaTh 3(YfeKTHBHYD Hepefavy mHOopMaImu
C yUeTOM KOHKPOTHHX ycCJIOBHMEl ¥ BOSMOXHOCTOH.

B cayuasx, xorpa FI'0 yoT8HOBJIOHH He B HOMEWEHMH I'OPHOTO JUC-
nervepa, XSxypHHit DepcoHAX O0ASAH HIBECTUTH JHCIETYEP8 O CpadaTH-—
BaHWM perucrparopa. JaicHefiume meficTBUA AUCHETYEpA KOMEKHH COOT-
BETCTBOBATH BHUEHSJIOXCHHOMY .

Komarngy "Oxowuenue TposoBofi ODACHOCTH" QucHeTdep NOZaeT MOo-
cle ylaXeHmA 0CJaKa ¢ TOPPUTOPME paspesa K OpeKpameHmsa cpadaTHpa-
HAZ REOPOXO Hopora FIO.



Mpasoxenne &

OBOCHOBAHHUE

OCHOBHHX [OJOXeHEH HOPMATHBOB [0 IPOSOSAETE
9JIEKTPOYCTAHOBOK YI'OJNBHHX pa3pesoB



COXNEPEAHHUE
Ctp.
1. O HajeXHOCTE CXeM I'DOBOBBWHTH HEePeRBEXHHX NONCTaHIMI
H BJACKTDPRMIEPOBAHHEX ATPETATOB eovecssccssascosssssncscsss 3

II. OGocHOBBHEE OTRASA OT YCTAHOBKH eMKocTe# B cxemax
SANATH RAPHOPHHX MOUMH seseccesscscssscscescosscssonsssssce 8

ll. BrugHEe MHOT'OKPATHOTO SaSEMICHNA MATHCTPAALHOTO 3a86M-
JAS0UEro MPOBOZA HA I'POBOYHOPHOCTH KBPHEDHOTO BJEKTPO-
OCOPYRXOBAHEE E SJGKTPOCSSONACHOCTE eceeesecescssavesscasses LI

I¥. 0 BHGOpe BOIMYMHH CONPOTMBAEHHA 3a36MICHHL B CXEMAM
THOS0BAEMTH KAPHEPHHX SACGKTPOYOTAHOBOK eeeesesocscscsssacs Ld



I. O HAEEHOCTH CXEM T'PO30BAIMTH IEPZIBURHEX
TIONCTAHIYM 1 SIEKTPUG/IPOBAHHHY ATPETATOB

HanexHOCTE CX6M T'DOSOSAWMTH XAPaKTEPHSYDT NOKAsSaTeNeM T'poso-
JOODHOOTH, T.8. CPONHUM ORUTNAEMHM HUCJOM JieT 683 BOSHHKHOBERMR
X0TH GH ONHOT'O OMACHOI'O I'PO30CBOI0 HepeHanpMREHMA, NPEBHIUAKIETO
SJICKTDPAYECKYD NPOYHOCTH UsoJAlMH, Coenmduxa paoTH NePEXBUEHHX
KaphepHHX noxcraHuuit ¥ MexaHUSMOB OGYCJIOBJIMBAET OCOCEHHOCTHM OXeM
TPOBOSAWMTH, OTIMYAXNAXCHA OT DPeKoMeHnyemux “[Ipapunamu yoTpodcTaa
BJIEKTPOYCTAHOBOK" ¥ " PyKOBONAIMMK yKeBSaHUAMU MO BaWATEe OT HEpe-
HaOopAReHUR" , 4TO SaTPYNHAST OLEHKY HAXEXHOCTH CXeM.

PacueT HAZERHOCTH CXeM rpososamnm IpOMSBORHTCA HO fopMyJe

M= —F—r > (1)
M, VAYA
rme N - opennee YHCJIO NOABJEHUA B I'OXf ONSCHHX NepeHAnpAXeHmil
HA M30JHAIK 88 CYeT BOJIH, HaloerawiMX C JMHNHA,

HNo - cperHee UNUCJO INOABJGHNT B POJ ONACHHX [epeHanpAxeHud
HA UBOJALMK 8a CYET OGPATHHX nepenpu'mﬁ OpH OPAMHX
yIepax MOJHUM B MOXCTAHOMD WX B arperat.

OmpenesieHne BeJMYUHE No ue BHSHB&ET OCOOHX SaTpyRHeRmH .
MOKET GHTH HMPOMSBEHN8HO [0 CJeLymilM dopMyJam:

»/1/0 =M'pln ; (2)
N, = (§+3kN1+31) N-10™" @)
/} - g-qoﬁfm @
M N 4
_ Uus
[M ﬁog ) (5)
rne Ny - xoswuecTBO ODAMHX YHADOB MONHUM 38 ToX B HOZOTAHUMD KM

B arperart;

,01,,,- BEpOATHOCTh HOABJEHUA %o.umm ¢ aMUmMTyHO#l TOKA, BHSHBA-
el o0paTHO® NEPEKPHTHE W3OJLMH;

L,,S:/Z - coo'x?ewo'rnermo IJMHa, WEpPMHE M BHCOTa MONCTAHLMM (arpe-
rata), M;

[M - axxnmryna TOKA MOJIHME, BH3HBALUWEro ofpaTHoe MEPEKPHTHE,
L]

U“S'—- UMITYJNBCHAA IPOYHOCTH HMIOJAIME, KB;

pm ~ CONPOTHMBJICHME 3836MJICHHA [HONCTAHIMM WIM CaMO3a3eMICHER
' arperara, Om,

OCHOBHY TDPYNHOCTE HPY OUBHKE HAaKERHOCTH HPERCTaBJAeT pacyer



4

pexmran M2, KoTopar MomeT GHTH NPYNIMIEANBHO DACCHNTAEA HO Me-
Tomuke, uajoxemHol B padore [I].

Jina onpenesienus BesuumHH /2 HEOGXOI:MO {IOCTPOMTH SEBUCHMOCTD
YDOBHA TI'DOSOYNOPHOCTH [/x HMCCJERyeMoll CXeMH TPO3OSAIITH OT yAaJe-
uEa X TOUKY OPIMOTO yXSPA MOJHUE OTHOCMTEJNHHO HAYANS BOSAYWHOMN

JHHAN
[x=P(2). (6)

BeposiTHOE WMCJIO CJyYaeB BOBHMKHOBEHWA HepeHaNpAReHul! Ha 30—
MM MUK ONDEREJHeTCS U3 BHDAREHNS

12= Nog =) Ppd )

rne. Noa - umcio YLADOB MOJHME HA €NVHMY [JIMHH JMHEA B TOX;
#).. - BEPOATHOCTS YNADOB MOJHMM C TOKAMIE, GOJBIMME BEJITIHHH
Jac;

- YYMTHBaEeMad B pacueTe AJMHA JUAHWH,

3aBUCHMOCTH [x’y&/onpeneme'rca SHAJM30M MePeXOoNHOTo Hpomec—
¢a B cXemMe Tpo303aWMdTH OpH yhape MOJHMM B TOYKY, YHAJIEEHYD Ha
paccTosHue & OT salymaeMoro oGopyAoBaHMA. MOJHHA paccMaTpHBaeT—
CA JiG0 KoK HCTOYHUK TOKA BSalaHHOR JopMH, JMGO KAK MCTOYHUK Ha-
npAReHWd sanaHHOR opMH, BRJDYAEMHI Wepe3 CONpOTHBJIEHNE, paBHOE
BOJIHOBOMY CONPOTUBJICHMN KaHaJa MOJHEM. IIpuM pacueTe HEOOXOLAMO
Y4eCTh cJaexymuee:

- MHOTOKpaTHHE OTDAXEHHA M NpEJIOMIECHMA B y3JaX CXEMH,T.E.
BOJHOBO# XapakTep npouecca;

~ HeJWHE}HOCTh CONPOTHBJEHW) BEHTHJIBHHX PasSpPARHUKOB;

~ COOTHOUWEHHE BOJbT-CEKyHNHHWX XapaKTEPUCTHK PasSpANHMKOB U
H30JIAIMAY 5

- HeCTaOWIBHOCTE CPaGaTHBAHMA PaSpPANHEKOB.

llo HexoTOpOMy B3ATOMY SHAYGHMO AMIUVIATYNH TOKa MOJHHE PACCUH-
THBAEeTCA HaNpsAxeHMe B (YHKIM OT BpeMeHM HE MSOJAIVA 3alHIEeMOIo
000pynoBaHUA,.

PaccuyuraHHOe HaOpAXeHNe CPaBHMBaeTCA ¢ HAOMYCTHEMHM, K ecau
aMILTATYa [epeHaOpAXeHHA OKASHBAGTCH MEHBUE NONyCTHMOTO, TO S8-
JanTCA HOBHM, HECKOJHKO COJBUMM SHAYEHFEM SMIVIATYNH TOKA MOJMNM,
Pacyer momsTOpAeTcs KO TeX IOP, HOKA NEpPEHANpAKEHME HA W3OJALEH
HE ROCTUTHET JomycTuUvol BeswumHH. AMIVIATYH@ TOKA MOJHVM, ODU KO-
TOPOM OEPEeHANpAReHHe Ha M3OJAUMM JOCTAr&eT MOLYCTUMOrO 3HavueHusd,
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OyXeT paCyeTHHM ypPOBHEM I'DO3OYHOPHOCTH Ja B pennolt Touke L. Ba-
JaBadgCch pasJUUHEMN 3HAUEHMAMH A , [OCTDOMM SaBUCHMOCTEL YPOBHA
T'DOSOYHOPHOCTH OT PACCTOAHMA JO TOUKM yIapa MOJHMK ¥ [0 OpMBENeH-
HHM COOTHOMEHWSAM BHYUCJIMM [OKA38TeJb I'DO30YIODPHOCTH.

PaspaGoTra nmporpaMms pacyeTa HaNexHOCTH CXeM I'pO3O3alMTH ¢
yYeTOM BCEeX YKASaHHHX Buue TpeCoBaHuli ABJIAETCA BECEMA CJORHOK &
Tpynoemroft padorolt, Tpedymuel SHAUNTENEHOI'O BPEMEHH.

Topasno Opoule paccuuTaTh HeNEXHOCTH CXeM Ha TIPOosoaHanusaTope
- coeuuanbHOf aHaJOroBO# BHUMCIMTEJNBHOU Mamuue., PacyeT npu 9SToM
OpOUSBORUTCA COIJIACHO MEeTORUKe, U3JOxEHHoU B padore [I]

PacueTu ¢a 9IBM ® TposoeHaJIM3aTODE OGJNANAEDT, OXHEKO,  ONHEM
HeNOCTATKOM — JJA KaphepHOro B3JCKTPOOCOPYLOBAHMA NPAKTUUECKH HET
CIPABOYHHX NSHHIX HO BOJIHOBHM XRPAKTODUCTUKEM, HEOOXONMMHM  JUIA
pacyera kak Ha Jl[BM, Tax u Ha Ipo3oaHaJM3aTODE.

B cBasu ¢ 3TUM HaudoJsiee HOCTOBEPHHE DESYJbTATH MOIYT OHTH MO-
Jy9eHH [Opu MCCJEROBAHUM PeaJbHHX CXeM C MOMOWb CHeLMANHHOI'0 OpH-
dopa — cumxpoHorpaga Ha CPAaBHUTEJHEHO HU3KOM HanpaxeHuM, IIpu 3TOM
TpydYaTHEe ¥ BEHTIUIBHHE Da3ANHUKY 3aMEHANTCA MONEJAMU; HepeKph-
THe M3OJALMKM MOXeJMpyeTCs ycTpolcTBOM cpesa. I'eHepaTop MMIYJBCOB
HaMpPAXEHNA CHHXPOHOrpada NONKmYaeTcad K BOSAYWHON JMHUN gepe3 Co-
OpPOTUBJSHME, DPABHOE BOJHOBOMY COIPOTHBJIGHUI KaHAJA MOJHMK,Ha pas-
JIMYHOM PACCTOAHMM OT HayvaJa JUHMKA. HanpaxeHue HA MBOJALMKM USMB-
pAeTCA ¢ NOMOWBN OCLMIIOrpafds. AMIJIUTYIA MMIYJbCa HONpPAREHUA HOO-

CTENEeHNO HOBHWAETCA XO TeX Iop, OOKa HalpAKeHHe N8 USOJAIUA He
JOCTUTHET JomycTuMoro (B Macuwrade). o aMmmMTyZe MMOyJBCa HAOpA-
XeHWA oNpeneJAeTcs YPOBEHb IPOSOYNOPHOCTH B JaHHOUK Touxke, Takmm
00pasoM, CTPOMTCA B&BHCHMOCTE YPOBHA I'PO3OYMNOPHOCTH OT PacCTOAHMA,
U fanee, Kak 2TO OHJIO HaDMCAHO BHIle, OlpeleJdAeTca HAZEXHOCTB CXeM
T'PO30BAUMATH,.

MamepeHus Ha paspesax KomOuwaTa BocTcuOyrosb NOKa3aad, 4TO C
HOMOBK CHHXPOHOrpada MOEHO ONPEHEJIMTEH BOJHOBHE XApPAKTEPHUCTHKH
KaPBEPHOTO 2JCKTPOOCODYNOBAHUA U HOJYYKTh SKCIEPUMEHTAJLHHE YPOB-
HU I'DO3OYNOPHOCTH [ar,

Onnako NPMHUMONAJIBHO BO3MOXHO yxe celfuac copmupoBaTh BO
"BpeMeHHHX HODMATMBAX ...." OUEHKM MOKa3aTead Ipo3oylOpHOCTH,CJe-
Oyst MCTORMKE, UpenyoxeHHON JeHMHTpaXCKMM IIOJUTEXHUYECKMM MHCTUTY-
row(I] .

B padore [I] npousmemen pacuer mna 31 cXeuw TpososamuTy. Pax
cxer 00 CBOUM NapaMeTpan (4eHb CXNNEH C HEKOTOPHME CXeMamMu Ipo-



6
S0SGIMTH KAPHEDHHX BpPamARUMXCA MAWMH. CYHECTBEHHHM OTJMYMEM ABJA-
eTCA HaJmMyue SalMUeHHOTO MOXXOR4.

Ecom npuaATs QOMymeHUe aBTOPOB pado'm[z] 0 TOM, 4TO BCE MpA~-
MHE YHAPH MOJHME B NpefeJax IJMMHH oNacHO# 30HN NpenCTABJANT ONac~-
HOCTH IJI1 M30JALMM OGOPYXOBAHKA, TO 1O pesyiapTaTaM paéoTH [I] Mom-
HO CHeJATH OPMEHTHDPOBOYHHE OLEHKY HONERHOCTH QHAJOIAYHHX OX6M
T'PO303aIMTH KapREPHOTO 9JeKTPooGopyNoBanyua. llokasaTesas I'pOSOyIOp-
HOCTH MOXHO OLEHMTH O COOTHOEHMO
=35 7
M %_ y» 7% , (8)
rie 7 - KOAMYECTBO TDO30OYACOB B TOR;

/N - norasaTexb I'PO3OYNOPHOCTH coryacho padore [3];

Nn - cpenHee WHCJIO OPAMHX YHApPOB MOJHEM B HESaUMUeHHHA OOn-
xon, npu 35 rposovacax B IoN, BHUMCJAETCA M0 (opmyJe

N =011,
rme 7 - mmma moxxoza.
B Tadn.l npuBeleHH NAHHHE 0 IOKA3ATEJAM IPO3OYMOPHOCTH CXeM
(puc.I). OpEHATH CJaPHyOmAEe OGOSHAUGHNA:
{{9 - BexwauEa HOMYCTHMOTO HANDAREHAA HA M3ONAUAH BIEKTPOOGO—
DYNOBaHEA;

UUn - sommansnoe swadoqee HaOpAxende o6opyAoBaHma (nelicTByr-
mee 3HAYSHUS);

/77 - nokasateih I'PO3OYOOPHOCTH CXeMd coracHo [l mpu Ha-
RexHofi radoTe PaSpPANHEKOB B 3alVI[EHHOM HOXXONe;

/77’ - To Ee, ¢ y4eTOM HECTAGWIBHOCTH CPaGaTHBAHML paspArHE-
KOB;

M - noxasaTesp I'DO3OYHOPHOCTH CXEMH HPX HESAUMISHHOM INOA-
Xofle X HalexHoR padoTe paspANHEKOB;

M' -~ TO X, C Y4eTOM HeCTaGRIBHOCTH PAGOTH PAaSPARHUKOB.
Tadmma I

[lokasaTe/M TPOSOYHOPHOCTH CXeM IPOSO3SMMTH
opu T=35 wacoB B rox

Ipz ua_=1,sVZ'“u” ! Tpu LB=1,7V2 Uy

Cxema 1 T !
MiImimlimimimimlm
Puc. I,a 3,9 3,9 5,6 5,6 58,7 5,7 10 I0
Puc., 1,6 3,5 3,4 5,8 3,5 9,3 8,I 10,5 9
Prc. I,B 8,8 4,2 22 5,8 II,6 8,2 55 I9
Prc. I,r 6,3 3,7 11 5,0 12,7 8,2 88 I9
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Puc.I. PacyeTHHe CxeMH I'DO303QWMUTH:

a ~C 3aMATON Nomxoia OTHEJBHO CTOAWMMYE MOJHMEOTBOLAMM;
0~ C 3alMTOi Noxxofa TpocanM; B,I'~ ¢ KadensHoll BCTaBKOU
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0. OBOCHOBAHME OTKABA OT YCTAHOBKW EMKOCTEX B
CXEMAX SAIMTH KAPBEFPHHX MAINH

g ymeHbleHMS KDPYyTUSHH BOJIH lepeHalNpAXeHWH, BO3HMKAOUMAX U
[OpAMHX yHnapax MOJHHMM B HOXCTQHINM, & TOKEWEe IJA CHARCHUA aMILIMTY-
JH MHOYKTAPOBRHHHX NepeHalpameHwl Ha 3agvMax MALMH peXOMeHIyeT—
¢fl yCTAHABJIMBATDH E€MKOCTHA [3.4} . EvxocTs,BHOPaHHEA M8 pacyeTa CHE«
XEHMA MHIYKTMDOBAHHHX NepeHanpamennft, oCHuHO odecleumeaeT M Tpe-
GOBAHME CHWKEHMA KDPYyTUBHH Haderamiux BOJH, OGYCJOBJGHHHX IDAMHMY
ynapamu momuuit [2] .

T'uGxue BHCOKOBOJBTHHE KalesHu HepefBHRHHX SJEKTPUHULMPOBAHHNX
arperaToB KaphepoB OGJafelT SHAUUTEJBHOA eMKOCTBh, BeJMYUHA KO-
TOpoit MOoxeT OHTE B DANE CJyYaeB HOCTaTOYHON IA yMEHBUWEHMA Kpy-
THBHH U CHUREHNA aMIVMTYIH MHIYKTUPOBAHHNX HampameHult no  deso-
[IACHHX 3HaveHuit,

UHIYKTHPOBAHHOE HepeHalpAXeHVe, BO3HUKANEEe HA MBQIALNK
5JIEKTPOYCTEHOBOK, OLeHuBaeTcA Ho dopmyae [ 2]

n
Uund =Em'/75f/ld- 0[:"L,” ' (10)

TIe £m - waxcvmanbHOe 3HauEHUE BEPTHKAJBHOA cocTaBabpuell Hanpa-
REHHOCTH [OJA 10N I'PO3OBHM OCJAKOM ¥ HOBEDXHOCTH 3€M—

Ji
~ BHCOTa IOZLBECa MPOBOZA;
f({a‘}- GYHKIMS, YyUNTHBAKWEsA PacTeKaHue 3apdma DO JMHIM M-
HOY £/ BCTENCTBME HEONHODOMHOCTH BAEKTPEYECKOI0 MOJA
o0JaKa BROJD JIHUM;

Ch - emxocts mumm;
(' - emxoCTH Ha 3aEUMaX MallMHH, BRJINUGKUEd B Ce0Z eMKOCTh
xadens (¥ u semmrayn emxocts ma munax £'3;
/N - romrgecTBO JMHWH.
TlpiaE JONYCTHNYD BeJMYNHY WIEYKTUPOBAKHOIO llepeHANPIREHML
paBHOll WCHHTATEJHHOMY HaUpAxeHMD, u3 fopmysm (I0) Brumcyum Heol-
Xommayn BemguHy emkoctn (' , @ M3 Hee IO COOTHOWEHMD

[a= LU (11)

HalifleM HEOGXOMUMyl BEJIMYEHY EMKOCTH, yCTaHABJMBaeMOl Ha  Haxmolt
ppamapueiica memue; /7 - KOMMYECTBO MaWMH (¥ COOTBETCTBEHHO TUG-
Kux Kadexelf) Ha JNaHHOM Juuepe.

Ho gopvysiam (I0) u (II) cmesamu pacyeTH A cXem puc.2. Ilpu

pacueTax OpUHATO: yjeibHad emkocts i (40 =0,0045 g 2],
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b

Puc.2. Cxewn oiexYpoCHACKCHMA K pacuery
BeJUMUHE 3auiTHOY CGMKOCTH:
O~ PANUANEHAN; G- MATHCTPAJIBHAA C ABYMA GJM3KODPACHONOKEHHUMNA
KaGBIBHUMW OTBCTBJCHISIMA} B — MATMCTpabliasg ¢ Tpelsl GauaKopac-
TONIORCHHENMM KOOGABHUME OTBETBJICHWANY
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yHeJbHasgd eMKOCTER KaleJfA (La =I,5 —’Xg—? [5](nsmcpenm 0 Kapbepam

MuHyTJ2HpoMa HaWT CJl3Kue pesyJbTaTH); BHCOTA IOEBECA IpPOBOXA
f =6 M.

Buavennt qymxwmm f({) onpefessmcs u3 Tpajuxa, NPUBENEHHOTO B
padore [2]. PesyanraTd cmemems B Tadu.R.

Tadauua 2

PacueTHue BeJMYMHN B38WMTHHX eMKocTell, ycTaHaBan-
BaEMHX Hu WVHAX MEPENBUXHHY DJICKTDPUULMPOBAHHHX

arperaTop
HeoGxomuiu BeJUMMHA BaluTHOM emxocTn ('d Mk

Tumna, K Ipn_cxeme
puC.2,a ! PUC.R,0 ! puc.2,B

mmimde_ Beauvuuua Em, kB/m

{ y 300 ! IS0 v 300 ' IS0 ! -800 ! IS0
I 0,2 0,25 0,25 - - - -
I 0,3 0,I - - - - -
I 0,4 - - - - - -
2 0,2 0,57 0,14 0,09 - - -
2 0,3 0,42 - - - - -
2 0,4 0,I7 - - - - -
3 0,2 0,82 0,26 0,26 - - -
3 0,3 0,67 0,I1 0,II - - -
3 04 0,52 - - - - -

W3 Tadimy BULHO, 4TO TOJBKO LPM HaJMYMV ONHOIO -Hadess Ha (-
nepe (puc.2,a) HeodXommMe YCTBHOBKA LONOJHWTENBION eMKOCTR HA 3a-
AUMAX BPAWGOUMXCA MaWMH JJA PACYeTHHX sHavyenui nomz £m=300xB/wm.
Ho cormacho [2] Taxue Besmraumn moJelf ABJIOTCA MAKCUMAJBHO U3Lic—~
PEHHNMM B ONHTaX ¥ ypeaBumyafino pemku. [Io mManHuL: Hopmimepa [o‘] BE-
JIAYMHEL LoJT Gonee 300 Ks/M BCTPEUAWTC:E MOBOJBHO 4acTo — B 5%
BCeX cayvyaeB. OfiHaxo GoJee mospuue uanepenus Jemica u daycra [7]
foxasaiy, 4ro sesiause 300 kB/M BCTPEYANTCHA 3HAYNTENBLHO Pexe: i3
280 usmepenuit ToJMBKO onHO coctaBwio 280 B/m u 30 mocTurso
I50 ks/m. Mccnenomaims B BocrowHoll Cuoupn [8] TaKkxe [OOKa3aJau, 4To
YRa3aHHHE BCJMYHMHE NOJA SBJIANTCH WOJOBEDOATHHNYK.
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Knouwe roro, oGHYHO na (umepe OHBAaeT MPHCOELUHEHO HECKOJBKO
KaleJicit #& CPOBHUTEJLIIO HEGOJBLOM PAcCTOAHWY XPYyT OT Xpyra.
CxesakHOe Bhile NO3BOJKIET CHCJHATE BHBOZL O BO3MOKRHOCTY Haxex-
HOW Ppo3o3anly TU 2JIEKTPOOCODYNORANH] 6e3 NPUMSHEHMA 3aUMTHHX eMKOo-
cTeif, ToJLKO B CJYyUae OTCYTCTBUA KaleJbHUX BCTABOK HeoOXomuma
YCTCHOBKA EMKOCTCIE.

ll. Bilibdd WHOTOKPATIOTO SASEWIEHVA MATHCTRAIBHOTO
SAS3uiIHINEIO [IPOROMA HA T'POB0YI'OPHQCTD KAPBEPHO-
T0 9IsKTPOOBOPYA0BAIIA M QJEKTPOBERQIACHOCTD

[pdiirle yUADH MOJIHMN B [EPENBHRHUC SJCKTPHPUIMPOBaHHHE arpera-
TH KaphepoB, cpaCaTHBaHW pPa3pANHMKOB, LpOCOi W3OJAIMM BH3HBALT
ULIYJIBCIIOE [OBLIICHNE NOTEHIMa]a 18 ROPHYCeX M 333EMLTONMX  yCTpoi-
cTBax. llockosbry BCe 3a3eMIMTEM Kaphepa OO0BeRMHEHH MaTUCTDPaJbHHM
3a3EMLLOII, 17 B0HE0M, BO3HMKAeT BONPOC O CTeleH) BJIAHAA MOpUCOe-
IUHEHWI STOTO NPOBOKE. LOMNPOC HTOT MHTEGPECEH elie ¥ NoToMy, UTO B
HEKOTOPHX KOmOHHaTaX HaJbBOCTOKYIONb OCYULECTBMACTCA NOBTOPHOE Sa-
3ELVICHUC MEIMCTPAJBHOTO 3a3EMILINEEro lIpoBoma vucpes Kaxmue 500 M
3a3€MJMTES: 4 C CONpPOTURJACIMIEN pACTEKam:o He Godee I0 Om (mpu ToO-
1.6 NPOMHUNICHION YacToTw). lleOGXORMMO DHACHWTH, HEBCKOJBKO 3TO Me-
PONpUATHE OTBEYAET IOCTABJIEHHO! LeJy - oGecledeHyid OesOolacHOCTH
O0CIyRUBAWETO NEPCOHasia, PacoMOTPIRM HpPOlecC NMPOTEKBHUA TOKE MOJ-
HAM Yepes 3a3e.INiesb MarucTpanu comporueiemmer R . IR OmeHKE
IPCTEKanlero YSpes BTOpPOil 3a3eMIUTENb TOKa I MargcTpanbHEE  Opo-
BOL MOKHO PECCMATPUBAT: KAK COCPEROTOUENHYD WHRYKTUBHOCTH. Takoe
OpUGILKeHYE BIIOJHE OlpaplaHo, TaK Kak BPeMA [POXOXREHEA BONHH JO
COCeHEer0 3a3eMIMTENT OKOJO0 2 MKC , T.€. HAMHGI'J MEHsle RJHE
BOJIHH TOKa MONHUK. PacueTHas cxeMa 3aMEleHMA Noxesana Ha puc.d,a.

Ha ¢povrTe BOJNHH TOKa, KOrxa HEOOGXOAUMO pPacCMaTL.BATh  LOPOBOX
KaK IJMHHYW JIMHKIO, CXeMa 3aMeueHUA NO BO3BPATa OTPAREHHOR  BOJHH
Cymer mMeTh BUN, M3OOpameHHHH na puc.3,8, rme Z6 - BONHOBOE CO-
grorrnjeHue JEHMM. Tak Kak oowuuo Z& Gmusko k 300 OM, To  uepes
HETO OyHeT NPOXONUTH He Goxee 3% odumero Toxa, T.6. BNUAHEG  NO-
BTOPEOTQ 3a3EMIMTEJIA OYeHb HesHAYATENBHO.

BepHemess K cxeme puc. 3,a.
PaccMOTpUM KaHaJ MOJHUM K&K UCTOYHKK TOKA, MEHANNETOCH BO Bpe-

MEHK N0 SaKOHy
Lt~ )

Iy=1In(e -8 . (12)
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0TCcOC TOKa uepes HOBTOPHOE saseMiIeHMe OyAeT HEBEJMK, eCJd Oa-
NeHHe HANpAXeHAA HA HEM OyHeT MHOTO MeHblle HaJGHWR HAODAKEHMT Ha
WHIYRTHBHOCTH, YTO SKBMBAJEHTHO YCJOBMW

t<<7, (13)
TIe r - TexKymee Bpems (OT Hauaza mpouecca);
7:7!.* - DOCTOAHHAA BPEMEHM HEIOuKH.

Jna nposoma Juuro# { =500 M, pamuycom & =5 mm, monBelleH-
HOT'O Ha BRCOTe /2 =6 M, MHIYKTEBHOCTH DABHA

L= J‘Uml 52—&-"03/'1/}/

OTKyXa T =80 mxe.

CaenoBaTeJbHO, MOBTODHOE SaseMicHUe OYyHeT OKaSHBATH BJIIHHE
JE OpX NAMHAX BOJH, MOCTHIabUEX COTEH MUKDPOCEKYHE, ¥ CKasHBaThb-
CH, B OCHOBHOM, B yMEHBNEHMM HanpAEeHud Ha cHaje BOJHH,

PaccMoTpim Opolecc OpoXoxmeHWs Toka smua (I2) mpu Maumx Bpe-
MeHaX, KOI'la BuOoJHAeTCA yejosme (I3). [poTekaHHe ToKa IO uenu
{pmc.3,a8) ODOAYEHAETCS YDABHEHMD

L= d[r,,. rle = R(I-1r), (14)

tne [r - Tox uepes compormeienze /° ,
Ycnosre (I3) aHANOrHYHO CJGHYRUMM YCJOBHAM:

I[»1r, La?["»r;/'r . (15)
U8 ypaBuemma (I4) c yueroM Bupexenmit (I5) MHTETDEDOBSHMEM IO-

e bt -dt .
L= L_("‘ i +l-§—)- (16)

HperAB Bo BHWMaHme, uro B>>d, Halimem Moo TOKA, NPOTEKADUETO

4epes conporusienue /°
~dt

PaccuoTpum nupaxelmi (I7) mos1 BpeneH, OPEBHUARUUX IJIATEJBHOCTH
HTa, T.C. t<
+ £ X (¢ "% 1), (18)
rre o= 0,02 _M—K_ (opu Bosme mxremocwo okono 50 MKcC).

Ilpn sTom sasucumocts (I8) u306paxaeTca IpaduKoM pHc.4.
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Puc.3. PacyeTHHe CXeMH 3aneeHHA Hend OPOTeKaHHR
TOKA MOJIHMM [0 3a3eMIAlMAM NPOBONAM:

a - Ge3 yyeTa BOJHOBOI'O CONDOTHBJIGHUA; G — C y4ETOM BOJ-

HOBOT'O COHNPOTHUBJIEHUA HPO30LIB

03%

g2

g9/

i 1

i ]
0 5 10 /5 20 tmue

Puc.4. 38BHCHMOCTDL HOJ® TOKA, IpOTEeKaKEero
vyepes MOBTODHHY SaseMIMTeNh, OT BPEMEHH
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MTOCKONBKY 3HAYUTEJHHOS NpOoTeKaHKe TOKa 4Yeps3 HOBTODHM 3336N-
JIMTEJIE HoUMHAETCS lia claje BOJHH, YCTPOICTBO MOBTOPHOTO 333eMIc—
HUA OPaKTHYECKH He CK33HBAETCH Ha aMMIMTYyAE UNIyJHCHOTO IMOTEHIM-
aJa HA OCHOBHOM 3@3ElMJIATEJNE Y ABJHETCS HEleJecoo0pasHHM,

Fosee ToOro, fpu GOJBHOM KOJMYECTBE 3a3enuiTelell Ha NaTHUcT-
PAJBHOM 3@3eMIAKileM IPOBOXE BEPOATHOCTD MOHANSHWA JIOLCH Moy WMITyJB~
CHOE HalpAXeHMe COYHST SH3UMTEJBHO BHLIC, YTO OCYCJOBJIIBAET, C TOY~
K 3peHud 3JieKTPoGe30HacHOCTH, HEeLOoOyCTMMOCTEL MHOTOKPaTHOI'O  3a-
3eMIeHWs .

Iy. O BHEOPE BEGMYMHH COMPOTUMIENMA SASEMIEHIA
B CXEMAX TPO303AUMTH KAPBEPHBX SJJEKTPOYCTAHOBOK

Ilpn cpaGaTHBAHMM paspANHUKA BEJIIYMHA eT0 COMPOTUBJISHHA La3eM-
JEHWA BMCCTE C [afieHNeM HalpAXeHWA Ha paspAIHuKe onpeneJsieTcd Be-
JUYUHOR BOJIHH HalpdxeHud, pacHpocTpeHdwieiicsa KaJbile 00 JMAHUK U
BO3ZelicTRY el Ha M30MAIMG OCOPYHOBaHUA,

ConpoTuBJGHNE 383eMJAINUX yCTPOUCTB HODMUDPYETes B BaBUCUMOCTI
OT yIEeJBHOIO CONPOTMBIGHMA IpyHTa. 9TO OCBACHAETCA TeM, 4TO B
TPYHTaX ¢ BHCOKMM YHAEJLHHM CONPOTUBJNEHUEM BEJMYMHE TOKOB  MOJHWM
MeHblle, a ycTpolicTBO 3as3emieHu#f cJoOxHee I LOpOXe. B I'PYHTaX C Bh-
COKOll 2JIeKTPONPOBOSHOCTEI BEJMUMHA CONPOTUBJIEHUA ONpelesieTca He-
OCXORMMOCTRI0 0GeCHeYeHNA HYRHOTO IOKA3aTeJsI TPO30YNOPHOCTH.

L9 oneHxu HeoOXomuMoil BEeJMYVHH COIPOTHMBJIEHUA 3a3eMJICHMI pas-
PANHUKOB [PMHATE YIPOWEHHAA MeTonvKa. llepeHanpareHus BeJUyuHoH
¢donee I00 KB cospawTca Ha JMHMAX 6 KB B OCHOBHOM M3-3a MIPAMEX
yZapoB MOJHAYM U OYEHb DPEnKM, 8 MHOYKTUPOBAHHHE HOePEHALUDIKCHMA 10—
pAnka I00 kB BO3MOXHM B cpemuem 2-5 pas B rox He I00 km Jmuuu,lo-
9TOMy paccMaTpuBaeTcA mnpouecc paCoTH CXeMH I'DO303aWMTH ODX  BO3—
IeficTBuu BosHM Hanpaxemus I,5/40 mxc ammmryzoli I00 xB mpy  pas-
JIMYHHX BeJWYMHAX COMPOTHMBJEHMA BasemiuTeNedl paspauuuxos [9]). Ipo-
liecc padoTH pa3pANHAKA pacChaTpUBaeTCA MO CXeNMe BaMeNeHHs COoIjac—
Ho pHc.S5. PacyeT MPOBENEH ¢ Y4YETON BOJBTCEKYHUHOH XapaKTepHCTHKM
paspanHuKa. [Ipy Haderanuu BOJHM NepeHampmxedns ammmrynmoi I00 kB

BeJIMYMHE HANp/DKeHWA Ha pa3pAlHAKe M 3a3eMUiTeNe UBMIHAeTCs BO
BPeMcHH COIVIACHC pHC.6.
llo creuMassHo CoCTaBJIeHHOR fnporpannc #a ILEW "MuHcx-22" che-

JIAHR PacYeTH ONTINAJBHHX BEJUYMH COOPOTUBJEHM 383eMIALWLNX  YCT-
PORCTE 3 MeCT YCTOHOBRN PA3DALHMKOB (I TPEX BapHMAHTOB, BKJIOYIN-



Puc.5. Pacueryasd cxeMa 3aMelleHUA [pPM CPalaTHBAHKK
PaspANHUKA

Um)

Ll acr S

—

lop { mue

Puc.6. VsMmeHeHMe Halpamenyusa H& CUCTeMe
PaspHIAHNK- 30 3CMIATEAD MDY [afeHny BOJHH
nepeHanpIReHn
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mux B ced I60 HAGOPOB MApamMeTpoB CXEM).

B Taén.3 NpuBEeXEHH SHAYEHWA NOTEHLMAJIOB HA TPyO64YaTOM paspaAm-
HUKe [OpH pas/MYHHX BeJMUMHAX CONPOTHRJICHLN 3aseMiAbIMX yCTpo#cTB
paspAnHuKoB. Beswumua (/r onpemesseTcA BOJIBTCEKYHLHHMH XaDAKTEDH-
CTUKAMM Das3pANHUKA ¥ OT CONPOTHBJCHM] 3a36MIMTEJNA MPaKTHUECKH He
3aBHCHT.

Tadmmia 3

Morennuay Ha paspaguuxe PTB-6 Opm BoJHE
neperanpaxeHua ammmrynolt I00 kB

ComuporuBieHue sasewmrens, Om ! lloTenuvan, kB
3 4
5 8
I0 I3
20 20

HossTas BeJWMUAHY MCAKTATEJNBFHOTO HANDAKSHUA A HIONAIMA 0G0
pynoBenmi papeoli I,7VZ'LL wom , monywam u3 Taéia.3, HEOGXOLUMHE
BEJMYMHH CONPOTUBJICHU] 3a3emmuTesell TPyOUaTHX Da3PANHUKOB. Jrst
aJIeKTPOOCOPyNOBaHuA Haupakehuem 68 KB Llucer =I5 ¥B ¥ conpoTHBIIe~
HMe NOJRHO OHTEH He Gonee I0 OM, 4TO ofecneyuBaeT JOCTATOYHYHD Ha-
JIeXHOCTh BaIMTH OT MHIYKTUPOBAHHHX HepeHalpaxeHuil B cetdax 6 xB;
BEHTWIBHHE Da3PANLUKN NOMOJHUTEJNLHO 3aiiiainT MBOJALMO OT HePEeHa-
npsxesua ({m,, ONpeNesieMOTO BOJBTCEKYHIHOH XapaKTepMCTMKOX pas-
pAnHuKa,. Ipy NpsavMEX yHapax MOJHEM B JMHMD BOJZSK SalMWEaeMOro 060
PyZOBaHMA, KOTNA BeJMYMHH HepeHaNpsReHuil MOT'YT SHAUMTEJBHO IpEeBH-
cuts I00 ¥B, npoTexamuye OPOLECCH BHAUMTEJBHO CJOKHEE M CHEJATH
HONOOHYN OLEHKY BEJMYUHH CONPOTUBJIEHIA 3236MIMTEJA 3aTPYAHUTEIBHO,.

CoopoTUBNICHUE 3aB3EMIEHHA BEHTUJIBIIOrO pPaspARHUKE, yCTaHaBIUBA—
eMOT'0 HelOCPeNCTBEHHO Ha UMHaX OCODYROBAaHMA WM ¥ KOHIEBOH Ra—-
GeJbHON JIMHUM, MEHBWE BJHMAET Ha BEJMUMHY NepeHalpIKeHus, ompene-
JHA B OCHOBHOM omacuuil Iuid OSCIyXMBAUEro fMepcoHalsa MOTEHIMAN Ha
Kopioyce MaumHN WM OPUKJIOYATEJHEHOTO MyHKTa. OOHaKO OTCYTCTBME I8H-
HNX 00 OHISCHHX BeJIHIMHAX [OTeHLMasa MUKPOCEKYHIHOH RJIMTEJLHOCTH
He [03BOJIET IIPOM3BECTH PacyeT ¥ ¢ TOUKU 3DPEHUT JJIEKTPOGEL30NaC—
HOCTH.

BBULY GOJBUMX TPYZHOCTE# KQHTPOJA MMIYJBCHHX CONPOTHBJEHMH 38~
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3EMITIOIMX YCTPOJCTB BCHLY B TEKCTE "BPEeMEeHHHX HODMATHBOB.. .."
Peyb uneT O CONPOTURJIEHUM SaseMIUTENel m0M TOKEe MpOMWILICHIOE ya-—
CTOTH,

YMeHBWEHMe UMIYJBECHHX KOa(MUUIUELTOB B BHCOKOOMHHX IPYHTaX X0
0,3-0,4 nmpu A =I-10° On nosBosieT B BTUX IPyHTax LOBLCUTH
BepxHM Npelies CONPOTHRIGHNA 333€MIITeNed NPM TOKe MDOMHLIVISHHOR
YacTOTH X0 sHayeHut 25-30 OM Ces SHEUMTEJIBHOI'O YXYINUSHMA HaIER:0-
CTH 3aUMTH.
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