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MeTonuieckue ykasaHds Ui CTYJASHTOB IO BBEITIOJHEHHIO mpakTthdeckux pador mo I[IM 01 «CoOopka, MOHTax,
peryjiMpoBKa W PEMOHT Y3JI0OB M MEXaHHU3MOB OOOpYMOBaHUS, arperaToB, MallWH, CTaHKOB M JIPYroro
9JIEKTPOOOOPYOBaHUS IPOMBIIUICHHBIX OpTaHHU3alMi», pa3padoTaHbl Ha ocHOBe PDeneparbHOro rocyaapcTBEHHOTO
00pa30BaTENFHOTO CTaHAAPTa CPEIHET0 MpodecCHOHAIBHOTO 0Opa3oBaHus mo npodeccun 13.01.10 DmexTpomMoHTEP
[0 PEMOHTY W OOCITY’KHBaHHIO 3JIEKTPOOOOpyIOBaHUS (IO OTpacisiM), YTBEPKICHHOTO NpHKa3oM MUHHCTEpCTBa
oOpazoBanust U Hayku Poccuiickoit @eneparnmu ot 02.08.2013 roga, Ne 802,3aperncTpupoBaHHBIM MUHHCTEPCTBOM
toctummu Poccmiickoit @eneparm20 asrycra 2013 r., peructpanuosasiii Ne29611, ¢ n3MeHEHUAMH, BHECEHHBIMHU
MunncrepcTBOM 00pa3oBaHms 1 Hayku Poccuiickort @eneparu ot 17 mapra 2015 1., Ne247, 3apeructprupoBaHHBIMH
MunuctepctBoM toctuiiun Poccuiickoit @enepanun03anpens 2015 r., peructpaunonusiit Ne 36, ¢ yuetom I[lpukaza
Ne 796 ot 01.09.2022 2. «O BHecenuu nzmeneHuid B ®I'OC CIIO» u ¢ ydyetoMm conepkaHus paboueil mporpamMMel
PO ECCHOHATHHOTO MOIYJIS.
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Paccmotpeno u ogo6peHo /
[IpenmeTHO-IMKIIOBOM KOMUCCUEN

06Luenp0(1)eCCHOH9J;LHLIX JIHACLMILINH

1 PO ECCHOHANEHBIX MOYJICH

ITporoxon Ne 1 op/«04» centsabps 2023 r.
TpepcemarenpATIK
g // _~—""Maprempsosa O.A/

Opranunzanus-papabotunk: l'ocynapcTBeHHOE OrOKETHOE NPOQecCHOHATBHOE 00pa3oBaTesIbHOE
yupexaenue «HpITBeHCKUI MHOTONPOQHUIBHBIN TEXHUKYM.

Pazpaborunk: Boromsrkos Urops BiaguMupoBud, npernonaBarelib, BbICIIAS KBAUTA(DHKAIIOHHAS KATErOpPHSL.

MGTOZ[I/I‘leCKPIe YKa3aHus O,Z[O6peHI:I Ha 3accIdaHuu y‘l66H0-MeTOHI/I‘{€CKOFO COBCTAa TCXHUKYMa MU
PEKOMEHI0OBAHbI K UCIIOJIL30BAHUIO B y‘Ie6HOM mpounecce.



BBEJEHUE

Meroanueckue pEeKOMEHAALMH Il OOYYaIOIIUXCS MO BBITOJIHEHUIO MPAKTUYECKUX WU
1a00paTOPHBIX 3aHATHH 1O TTpodeccuoHabHOMY Moayiato [IM.01 Coopka, MOHTaX, PETyIHpPOBKa
U PEMOHT Y3JIOB M MEXaHHW3MOB OOOPYIOBAaHMS, arperaroB, MalllMH, CTaHKOB M JIPYroro
ANEKTPOOOOPYIOBAHUS MPOMBIIIJICHHBIX ~OpraHW3alii COCTAaBIIEHBI B COOTBETCTBUH C
®denepalibHBIM TOCYJAPCTBEHHBIM 00pa30BaTeNbHBIM CTAHJAPTOM, PabOUYMM Y4eOHBIM ILIAHOM,
paboueii mporpammoii [IM u kaneHmapHO-TeMaTWYecKuM IwiaHoM 1o mpodeccun 13.01.10
DIEKTPOMOHTEP MO PEMOHTY U OOCITYKHBAaHHUIO 3JIEKTPOOOOPYI0BaHUS (II0 OTPACISAM).

[lenbto BHIMOTHEHUS 3aJaHUil IPU MPOBEACHUU MPAKTUYECKUX M JIa0OpaTOPHBIX paboT
sBigercs (opMHUpoBaHHE MPO(PECCHOHAIBHBIX U OOLIMX KOMIIETEHIMII B 00JIaCTH OBIIAJICHUS
BUJIaMU PO ECCHOHATBHON IS TeIbHOCTHU

COopka, MOHTaX, PEryJIUPOBKa U PEMOHT y3JI0B U MEXaHHU3MOB 000pYyI0BaHUs, arperaros,
MaIlliH, CTAHKOB U JAPYTOT0 3JIEKTPOOOOPYAOBAaHUS MPOMBIIUICHHBIX OPraHU3alni.

3anaun, HanpaBlIEHHbIC HAa TPOBEICHHUE MMPAKTUUYECKHUX U JIAOOpATOPHBIX padoT:

- I3YYCHHE OCHOB CJIECAPHO-COOPOUYHBIX U JIEKTPOMOHTAKHBIX PaboT;

- O3HAaKOMJICHHE C TEXHHUKOH O€30IIaCHOCTH M CHOcOo0aMU pPalOHAIbHOM OpraHU3alun
TPYZAa IPHU BBIITOJIHEHUH CIIECAPHO-COOPOUHBIX U 3JIE€KTPOMOHTAXHBIX PadoT;

- NpHOOpPETCHHWE YMEHHMH W HaBBIKOB HCCIICIOBATEIBCKONH pPabOThI, CaMOCTOSITCIbHOMN
paboThI ¢ MprOOpaMu, HHCTPYMEHTaMH, 000PYOBAaHHEM;

- 3aKpCIJICHUC W HAKOIIJICHUC 3HAHHUH ydJalmuxcCsd, IMOJIYYCHHBIX Ha JICKIUAX W IIpU
CaMOCTOATCIIBHOM U3YYCHHUU JIMTCPATYPHI.

Kaxnas nabGoparopHas paboTa uMEET ONpEACICHHYI0 TeMy, OpHEHTUpOBaHa Ha
BBIMOJIHEHUE KOHKPETHBIX IeJIel C HCIOJIb30BaHUEM OO0OpYAOBaHUS, YETKO O00O3HAUYCHHBIM
JITOPUTMOM PaOOTHI U KOHTPOJIBHBIMHU BOIIPOCAMU JIJIsl IPOBEPKH U CUCTEMATH3alluU MTOTYYEHHbIX
3HaHuil 1 ymenuil. [IpocmarpuBaeTcst B3aUMOCBS3b C yU€OHOM U IPOM3BOJICTBEHHOM MPAKTUKOM.

O0mme MeToAMYeCKHE YKA3aHHS M0 BBITIOJHEHUIO 1a00paTOPHBIX padoT

OOyyaronmmmMcst IpeIaraeTcsi U3y4uTh MO0 METOAMYECKUM PEKOMEHIAIMSIM U KOHCIEKTY
JEKIUHA TEOPETUUYECKHE BOIIPOCHI, OTHOCSIINECS K TeMe MPECTOosIIEH paboThl, TO3HAKOMHUTHCS C
coJiepKaHUEM U TIOPSIKOM BBIMOJHEHUs padoThl. [lepen BHIMOJHEHHEM MPAKTHYECKON WM
71a00paToOpHOM pabOThI CTYAECHT AOKEH U3YUUTh MTpaBUia TEXHUKH 0€30IaCHOCTH.



ANTopUTM BBINOJIHEHUS 1a00PaTOPHO-TIPAKTUYECKOM padoThI:

1) 3anuch TEMBI U Lienel paboThl B TETPAIb;

2) moBTOpeHuE 6a30BBIX TEOPETUIECKUX 3HAHUN, HEOOXOIMMBIX JIJIs palliOHAIEHOM paboThI
Y OCYLIECTBIICHUS SKCIIEPUMEHTA U IPYTUX NIPAKTUYECKUX ACHCTBUI;

3) o3HaKOMJIEHHE C MpaBWJIaMU MHCTPYKTa)xa O COOIIOJeHUHN TpeOoBaHMUN 0€30MacHOCTH
TpyZa ¥ UX MPUMEHEHUH TP 00palleHny ¢ MprudopamMu U 000pyJOBaHUEM;

4) u3yueHue yeprexa (Cxembl) (Kak BapuaHT);
5) BBINIOJTHEHHE PA0OT MO alNTrOpUTMY ACUCTBHI (X0ay paboThl);
6) BHECEHHE MOIYYCHHBIX PE3YJIbTAaTOB B TETPA/lb;

7) o06o6mieHre pe3ynbTaTOB padOThl B BBIBOJAEC K padOTe M COCTaBICHHE OTYETa IIO
pojieTIaHHOM paboTe;

8) 3aIllMChb OTBETOB HAa KOHTPOJIbHBIC BOIIPOCHI.

[TuceMeHHBI OTYET COCTaBISAETCA OOYYAIOIIMMCS B TPOIECCE BBIMOTHEHUS PabOTHI U
caeTcs AJis NPOBEPKHU IIPENOAABATEIIIO.



TPEBOBAHMUS K PE3YJIBTATAM BBIITIOJITHEHUSA ITPAKTUYECKUX U
JIABOPATOPHBIX PABOT I10 TIPO®PECCHOHAJIBHOMY MOAYJIIO

I[IM.01 C6opka, MOHTaX, pETyJIUPOBKA U PEMOHT Y3JIOB U MEXaHU3MOB 00OpY/I0BaHMS,
arperaToB, MallllH, CTAHKOB U JIPYTOT0 JIEKTPOOOOPYAOBAHUS TPOMBIIIIEHHBIX
OpraHu3aIuu.

B mporiecce BBITIONHEHUS MPAKTHYECKUX U JIAOOPATOPHBIX padoT, 00yJaroIIHecs AOIKHBI
OBJIQJETh CIACAYIOIINMA YMEHUSIMHU:

- BBITIOJIHATH PEMOHT OCBETUTENBHBIX ANEKTPOYCTAHOBOK, CHIJIOBBIX TPaHC(HOPMATOPOB,
EKTPOABUTATEIEH;

- BBITIOJIHATH MOHTaX OCBETUTEJIBHBIX 3JIEKTPOYCTaHOBOK, TpaHC(HOPMATOPOB,
KOMITJIEKCHBIX TPaHC(HOPMATOPHBIX MMOICTAHIUI;

- BBIMIOJIHATH MPOKJIAAKY KaOesisi, MOHTaX BO31YIIHbBIX JUHHMA, TPOBOIOB U TPOCOB;

- BBITIOJTHATH CJIECAPHYIO M MEXaHUYECKYIO0 00pa0OTKY B TIpe/ieliax pa3InIHbIX KJIACCOB
TOYHOCTH Y YUCTOTHI;

- BBIMOJHSATH TaKUe BUABI PaOOT, KakK IMaika, JTy>KCHHE U JIPYTHE;

- YUTATh IEKTPUUECKUE CXEMBI PA3JIMYHOMN CI0KHOCTH;

- BBIMIOJIHATH PACUYEThI U SCKU3bI, HEOOXOAUMBIE MPU COOPKE U3IEIHS;

- BBITIOJIHATH COOPKY, MOHTaX M PErYIUPOBKY AEKTPOOOOPYIOBAHMSI TPOMBIIIITICHHBIX
MPEeANPUATHH;

- PEMOHTHPOBATH IEKTPOOOOPYIOBAHNE TPOMBIIUICHHBIX MPEANPHUITHI B COOTBETCTBUU C
TEXHOJIOTHYECKUM IIPOLIECCOM;

- IPUMEHSATH O€30MacHbIC TPUEMbI PEMOHTA;

3HAHUSIMU:

- TEXHOJIOTHYECKHUE TPOIIECChl COOPKH, MOHTaXa, PErYIUPOBKU M PEMOHTA,

- cecapHble, clecapHO-COOPOUHBIE ONEepalliy, UX Ha3HAuYEHUE;

- IPUEMBI U TIPABUJIA BHITTOIHEHUSI OTIEpalMii;

- pabounii (ciecapHO-COOPOYHBIN) HHCTPYMEHT U MIPUCTIOCOOJICHH S, KX YCTPONCTBO,
Ha3HAQUYCHUEC U IMTPHUEMBI IMOJIb30BAHU A,

- HAaMMEHOBaHHUe, MapKUPOBKY, CBOMCTBA 00pabaTbIBa€MOro MaTepuaia;

- TpeOOBaHMsT OE30MACHOCTH BBITIOJTHEHUS CIECAPHO-COOPOYHBIX W DIEKTPOMOHTAXKHBIX
pador.



PaGora Ha nmpakTHYecKkuX U JIa0OPATOPHBIX 3aHATHAX (GOopMHUPYET y 00y4arOUIUXCS
ciaeayomue oduue u npogeccHOHATbHbIE KOMIIETEHIIUN:

Koani O6mme u npodeccoHaIbHbIE KOMIIETEHIIUU

OK 1. BeiOupare crmocoObl pemeHus 3anad  IpoQEecCHOHATBHOM JesTEeIbHOCTH,
PUMEHUTEIHHO K PAa3JIMYHBIM KOHTEKCTaM.

Vcnonb30BaTh COBpPEMEHHBIE CPEACTBA IOMCKA, aHajIM3a U WHTEpHpeTaluu
OK 2. uHbopManuy, W WHPOPMALMOHHBIE TEXHOJOTUU Ui BBINOJIHEHHUS 3a]ad
1po(eCCUOHAIILHOMN 1€ TEIbHOCTH.

[InmanupoBaTh ¥  peaqu30BBIBaTH COOCTBEHHOE MpodeccHoHalbHOE U
OK 3. JUYHOCTHOE  Pa3BUTHE, HIPEANPUHIMATENbCKYIO NesTeNbHOCTD B
npodeccnoHabHOM cdepe, UCIOIb30BaTh 3HAHUS TT0 PUHAHCOBOUM I'PaMOTHOCTH
B PA3JIMYHBIX )KU3HEHHBIX CUTYAIMSIX

OK 4. D¢ dhexkTuBHO B3aMMOICHCTBOBATh U Pa0OTATh B KOJJICKTHBE U KOMAH/IE.

OK 5. OcCyIIecTBIATh YCTHYIO U MHCbMEHHYI0 KOMMYHUKAIIMIO HAa TOCYAapCTBEHHOM
SI3BIKE C YUETOM O0COOEHHOCTEN COLMAIBbHOTO U KYJIBTYPHOTO KOHTEKCTA.

[IposBIAT,  TpaKJAHCKO-NIATPHOTUYECKYIO  TO3MUIHMIO, JIEMOHCTPUPOBATH
OCO3HAHHOE IIOBEJCHHE Ha OCHOBE TPAJUIMOHHBIX OOIIEUYEIOBEUECKUX

OK 6. [ICHHOCTEeH, B TOM YHCIIE C Y4YETOM TapMOHM3ALUH MEKHAIMOHAIBHBIX U
MCKPCTUOHAJIBbHBIX OTHOMGHHﬁ, IMPUMCHATH CTAHAAPTBI aHTHU KOPPYHIIUOHHOTO
TIOBE/ICHUSL.

ConeiicTBOBaTh COXPAHEHHUIO OKPYKAIOIICH Cpelbl, pecypcocOepexeHHIO,

OK 7. NPUMEHATh 3HAHMSA [0 M3MEHEHMIO KIMMara, HPUHLIUIBI OepeiKINBOIO

pon3BOJICTBA () (PEKTUBHO ACHCTBOBATH B UPE3BBIYANHBIX CUTYAIIMSIX.
Hcnonb3oBath cpeacTBa pU3n4ecKon KyIbTyphI ISl COXPAHEHUSI U YKPEIUICHUS

OK 8. 30POBBSI B IIpollecce MPO(ECCHOHAIBHON JEATEIBHOCTH W IOJJIEPIKAHUS
HE00X0AUMOr0 YpOBHs (PU3MUYECKON MOJTOTOBICHHOCTH.
OK 9. [Tonmp30BaTbess mpodecCHOHANBHOW JTOKYMEHTAalMel Ha TOCYJapCTBEHHOM U
MHOCTPAHHOM $I3BIKAX.
MK 1.1, BeimonuATe cnecapHyto o0pabOTKy, NPUIOHKY M Haiky aeranedl W y3JoB
pa3IMYHON CII0KHOCTH B ITpoliecce COOPKH
K 1.2 M3roToBnsTh NpUCTIOCOOIEHUS ISl COOPKH U PEMOHTA
K 1.3. BbIsABIIATE M ycTpaHATh Ae(EKThI BO BpeMsl 3KCILTyaTallud 000pYAOBaHUS U IIPU
IIPOBEPKE €r0 B MPOIIECCE PEMOHTA
[IK 1.4. CoctaBisiTh Je(eKTHbIE BEAOMOCTH Ha PEMOHT 3JIEKTPOOOOPYI0BaHUS




INEPEYEHD [TIPAKTUYECKHUX PABOT M/IK 01.01

Ne Oo0mme n Tema Koxa-Bo
npodeccuoHaJIbHbIE 4acoB
KOMIIETeHIIH U
OK 1, OK2, OK 4, OK6, | [Ipaktrueckast pabora Ne 1. IlpoBenenune usmepeHus ¢
OK7; IIK1.1- T1K1.2 HCIIOJIb30BAHUEM Pa3IMYHOTO MEPUTEIIBHOTO
WHCTPYMEHTA.
OK 1, OK2, OK 4, OK6, | ITpaktuueckast pabota Ne 2. BeimosHeHUE MIIOCKOCTHOM
OK7, IIK1.1-TIK1.2 pa3MeTKU.
OK 1, OK2, OK 4, OK6, | IIpaktuueckas pabora Ne 3. Brimonnenue
OK7; IIK1.1- T1K1.2 MOITOTOBUTENIBHBIX PaboT.
OK 1, OK2, OK 4, OK6, | IIpaktuueckas pabora Ne 4. CocraBneHue
OK7; IIK 1.2 —TIK1.4 TEXHOJIOTHYECKON KapThl MOHTaXka 3JIEKTPOIPOBOAKHU
OK 1, OK2, OK 4, OK®, | [Tpaktuueckass pabora Ne 5. BrImonHeHHE omnepanuu
OK7; IIK 1.1 —TIK1.4 JY>)KEHUS U MallKu MPOBOJIOB.
OK 1, OK2, OK 4, OK6, | [Ipaktuueckast pabora Ne 6. CocrapieHue
OK7; IIK 1.1 —-TIK1.4 TEXHOJIOTMYECKON KapThl BHIIOJIHEHHS ONPECCOBKH KU
IIPOBOJIOB U KaOelleH.
NTOTI'O
INEPEYEHD ITPAKTUYECKHUX PABOT M/IK 01.02
Ne Oo0mme n Tema Koa-Bo
npodeccuoHaIbLHbIE 4acoB
KOMIIETeHIIH U
1. OK 1, OK2, OK 4, OK6, | [Ipaktuueckas pabota Nel. «Pacuér ceuenus kabens mo 2
OK7;IIK1.2- TIK1.4 JIONYCTUMOM JUIMTEJIbHOM TOKOBOM HAarpy3ke u rnorepe
HaIPSHKEHUS.
2. OK 1, OK2, OK 4, OK6, | [Ipaktuueckas padora Ne2. «/3y4eHne TeXHOIOT U 1
OK7; IIK 1.1 -TIK1.4 MOHTa)ka ¥ NPUHIUITHAIBHBIX CXEM BKJIIOUEHUS
OCBETHUTENBHBIX AJIEKTPOYCTAHOBOK.
3. OK 1, OK2, OK 4, OK6, | [Ipaktuueckas padota Ne3 «MoHTax cXeM yIpaBiIeHUs 1
OK7;IIK 1.2 —TIK1.4 JJIEKTPUYECKUM OCBELICHUEM»
4. OK 1, OK2, OK 4, OK6, | [Ipaktnueckas padota Ne 4,5. «Bpi60p MarHuTHOTO 2
OK7; IIK 1.1 -TIK1.2 ITyCKaTels U KOHTAKTOpay.
5. OK 1, OK2, OK 4, OK6, | Ilpaktuueckas pabora Ne6. «Bri6op THna 2
OK7; IIK 1.1 -TIK1.2 AaBTOMAaTUYECKOTO BO3IYIIHOIO BBIKJIIOYATENS U TOKA
€ro pacuenuTels .
6. OK 1, OK2, OK 4, OK6, | IIpaktuueckas padota Ne 7. «Pacyer miaBkoil BCTaBKU 1
OK7; IIK 1.1 —TIK1.2 MPEAOXPAHUTEINS U BBIOOP THIIA TIPEAOXPAHUTEIISD.
7. OK 1, OK2, OK 4, OK6, | IIpaktuueckas padota Ne 8 «3yuenue cxem 1
OK7;IIK 1.2 -IIK1.4 3alIUTHOTO OTKIIIOUCHUS)
8. OK 1, OK2, OK 4, OK6, | IIpaktuueckas padora Ne 9. «CocraBienue 2
OK7; IIK 1.1 —-TIK1.2 TEXHOJIOTMYECKON KapThl BBIIIOJHEHHUSI OITPECCOBKH KU
MIPOBOJIOB U Ka0enei»
9. OK 1, OK2, OK 4, OK6, | [Ipaktuueckas pabora Ne 10. «Onpenenenne 0CHOBHBIX 2
OK7;IIK 1.2 —TIK1.4 HEHUCTIPaBHOCTEH B KAaOEIbHBIX U BO3IYLIHBIX JIMHUAX
AJIEKTpOIepead U CIIOCOOBI MX YCTPAHCHHS Y.
10. | OK 1, OK2, OK 4, OKG6, | Ilpaktuueckas pabota Ne 11. M3yueHne KOHCTPYKIIHH 1

OK7;
IK 1.3

MIPOBOJIOB BO3AYIIHBIX JIMHUHN HanpspkeHueM 0,4 kB. n
10 xB.




11. OK 1, OK2, OK 4, OK6, | [Ipaktuueckast pabora Ne 12. MoHTax BO3IyIIHON 1
OK7;IIK 1.2, IIK 1.4. JIMHHH.

12. OK 1, OK2, OK 4, OK6, | [Ipaktuueckas padora Ne 13. MoHTax KOHTYypa 1
OK7; IIK 1.1 —-TIK1.2 3a3eMJICHUS
13. OK 1, OK2, OK 4, OK6, | Ilpaktuueckas padora Ne 14. U3ydyenue 3amiuTHOTO 1
OK7; IIK 1.1 -TIK1.2 3a3eMJICHUS, U3YUCHUE IIPABUII U3MEPEHUS
COINPOTUBIICHUS U30JISIIHU.
14. OK 1, OK2, OK 4, OK®6, | Ilpaktuueckas pabora Ne 15. Ycrpanenue 2
OK7; IIK 1.2 TIK1.4 HEHUCIPABHOCTEM B AJIEKTPUUECKOMN CXeMe IycKa 1

peBepca IEKTPUIECKOTO IBUTATEINS C
KOPOTKO3aMKHYTBIM POTOPOM.

15. OK 1, OK2, OK 4, OK6, | [Ipaktuueckas padota Ne 16. «PacyeT 0CHOBHBIX 2
OK7; IIK 1.1 —TIK1.2 napameTpoB Tpexda3Horo TpanchopmaTopar

15 OK 1, OK2, OK 4, OK6, | [Ipaktuueckas padota Ne 17. M3yueHune aneKTpru4IecKOi 1

OK7; IIK 1.1 -TIK1.2 CXEMBI JIEKTPUYECKOHN IIEYH COIIPOTUBIICHUS

16 OK 1, OK2, OK 4, OK®6, | IIpaktuueckoe 3anstue Ne 18. U3yuenue 1
OK7; IIK 1.1 —TIK1.2 ANEKTPUUYECKON CXEMBI TPY30BOTO JTU(TA.
UTOT'O 24

OPIrAHU3ALNA U NOPAOOK NMPOBEAOEHUA NPAKTUYECKUX PABOT.

[IpakTrueckue u gabOpaTOpHBIE PaOOTHl 3HAKOMST CTYACHTOB C YCTPOHCTBOM TpaHC-
(bopMaTopoB, NMEKTPUYECKUX MAIIKH, JIEKTPOMAITUHHBIX 3JIEMEHTOB 3JICKTPOIIPHBO/IA, TUITOBBIX
CXEM aBTOMATHYECKOTO AJICKTPOIIPUBO/IA U MO3BOJISIOT IKCIIEPUMEHTAILHO ITPOBEPUTH OCHOBHBIE
MIOJIOKEHHUST TEOPHH, MPUOOPECTH HABBIKM MO COOPKE DJICKTPUYECKHX CXEM, COJEpIKaIIUX
ANIEKTPUYECKUE MAIIMHBI, TPAHC(POPMATOPHI, TYCKOPETYIUPYIOIIYIO anmnaparypy, i3MEpHTEIIbHbIC
ycrpoiictBa. HemocpencTBeHHOe ywyacTHEe B OSKCIEPUMEHTAaX BbIpaOaThIBAET Yy CTYIEHTOB
MIPAKTUYECKHE HaBBIKA 110 METOJUKE MPOBEJCHUS OIBITOB U 00paboTke MX pe3ynbTaroB. Ilo
MOJTyYEHHBIM JIaHHBIM JJa0OpAaTOPHOTO MCCIEI0BAaHMs CTYIEHTHl JOJDKHBI HAYUMThCS OLICHHUBATh
CBOWCTBA AJIEKTPUYECKUX MAIIWH M CUCTEM DIIEKTPOIPUBO/IA.

[Tpexie yeM NPUCTYNUTD K BBITOJIHEHUIO Ja00paTOPHOM paboThl, HEOOXOJUMO: TIIATEIBHO
W3YYUTH COJIEpKaHUE paObOTHl M TIOPSIOK €€ BBIITOJIHEHHSI; TOBTOPUTHh TEOPETUUECKUN MaTepHa;
MOJIFOTOBUTH TAOJIHIIBI JJ1s 3aHECEHHSI PE3yJIbTATOB HAOII0IeHUH U BIYMCIeHUNA. CTyIeHT JOJKEH
UMETh OT/CIBHYIO Padouylo TeTpajb JJIs 3armuceid, HeOOXOAMMBIX Ui COCTaBJICHUS OTYETa O
npojaenaHHoi padore. UToObl n30€xaTh BOZMOKHBIX OIIMOOK MPU YTEHUH MPUHIMITHAIBHBIX CXEM
Y 03HAKOMJICHHH C Ta00paTOPHBIME CTEHAAMH, HY’KHO 3HATh YCIIOBHBIE 0003HaYEHUS U OYKBEHHBIE
KOZBI JJIEKTPOTEXHUYECKUX JJIEMEHTOB M YCTPOMCTB, COOTBETCTBYIOUIMX JIEHCTBYIOIIEMY
CTaH/apTYy.

[TpakTuyeckue U nabopaTopHble pabOTH BBIMOJHAIOTCS Opurajgamu, oOblYHO U3 2 — 5
genoBek. [Tpu 3aBepmeHN# paboTHI CTYIEHTHI COCTABISIOT 0T4eT. [IpakTndeckue u taboparopHas
paboTa 3aCUnTHIBAETCSI, €CIIU OTYET COOTBETCTBYET MPEIbSBIIIEMbIM TPEOOBAaHUSM U €CIIH CTYAEHT
OTBETHJI Ha BOTIPOCHI TperonaBaTels. [Ipi ’TOM CTyIeHT JOJKEH 3HATh YCTPOMCTBO M MPUHITHIT
paboThl 0OBEKTa MCCIIEAOBAHMS, HA3HAUEHHE BCEX DIIEMEHTOB CXEMbl U MOHUMAaTh (PU3NYECKHE
MIPOIIECCHI, OOBSCHSIONINE ITOTyYeHHBIE PE3YIIBTATHI, & TAKIKE YMETh OOBSICHUTH TIOPSIIOK JHCTBUI
IIPU BBINOJIHEHUH JTFOO0TO SKCIIEpUMEHTA B 1abOpaTopHOii pabore.

JlaGopaTopHbIe U TIpaKTHIECKHE pabOTHl pacCUMTaHbI Ha |-4 akaJeMHYecKUX Jaca.




Texnuka 0e30MaCHOCTH NPH NPOBeACHUH PadOT B JJICKTPOMOHTAKHOM MaCTEPCKOM.

1. Bce pabGotei 1o cOOpke wWIM MOHTaXY NPUOOPOB, IIICKTPOIABUTATEICH U
AJIEKTPOTEXHUYECKUX CXEM CIIEAYeT MPOM3BOIUTH Ha paboumx Mecrax Oe3 Hampspkenus. [lepen
HayajioM paboThl HEOOXOIMMO OOECHEeYUTh CETh /BBIBUHTHTH IPEJOXPAaHUTENIb, PA30OMKHYTb
pyOMIBHUK U T.11./. Ha/1o TOMHUTE, YTO HANIPSKEHHUE TOKA CBEIIIE 12 BONBT, cuitoi Toka B 0,1 amrep
B CBIPBIX M 36 BOJBT, B CyXMX MOMELICHUAX MPH HECOOTIONEHUM MPaBUWII IEKTPOOE30M1aCHOCTH
OIIACHO VISl )KU3HU YEJIOBEKA.

2. IlpoBepky COOpaHHBIX CXE€M CcJelyeT IpPOBOJAUTh Ha OJHOM M3 pPabOYMX MeCT,
00OpYNIOBaHHBIX BApUATOPOM /aBTOTpaHCHOPMATOPOM/, a TaKKE OCHAIICHHBIX CpEACTBAMHU
3alIUThl /pPE3UHOBBIC IE€PYATKH, KOBPHUK, KaJIOIIM, OYKH, HCIpPaBHAs KOHTPOJbHAs JamIia-
POOHUK/.

3. OCHOBHOMW NPUYMHON HECYACTHBIX CIIy4aeB SBJSAIOTCS OTOJICHHbIE IPOBOJA, paboTa ¢
npubopamu o] HanpsHKeHHEM. BKITIouaTh TOJBKO FOTOBYIO CXEMY MOYKHO JIMIIB TIOCJIE OCMOTpa U
paspelIeHns yUuTesl.

Jlo HayaJia padoThl

1.  IlpaBuibHO HajeTh crenoAekny /GapTyk ¢ HapyKaBHUKAMH WUJIM XajaT U FOJOBHOM
yOop: 6epet ninm KochIHKY. [Ipr 3TOM crieayeT TmaTenbHo MoA0HpaTh BOJIIOCKH M 3aIIPABIISTh KOHIIBI
KOCBIHKU..

2. Pa3znoxute Ha paboueM MecTe HHCTPYMEHTHl WHIMBHIYaJbHOTO TIONB30BaHUS B
HOpsi/IKe, yCTaHOBJIEHHOM yuuTeneM. Ha paboueM mecte He JOIKHO ObITh HUUYETO JIUILIHETO.

3. IlpoBepuTh COCTOSIHME MHCTPYMEHTOB. Py4KHM IUIOCKOTYOIEB, KycadeK WU T.J. JOJDKHBI
UMETh H30JMPOBAHHOE IOKPBITHE. PYKOSTKM OTBEPTOK JOJDKHBI OBITh W3 HM30JUPOBAHHOTO
Matepuana. [lonb3oBaTbcsi HHCTpyMEHTaMH TOJIBKO 110 HA3HAYEHHUIO.

4. TloaroToBUTH MaTepHalbl U Pa3IokKHUTh UX Ha pabdoueM MecTe Tak, YTOoObl Bce ObLIO Ha
BUJly U HE MeIIao B paboTe.

Bo Bpemsi padoThI

1. MoHTupOBaTh UM COOUPATH AIEKTPUUECKUE CXEMBI, IPOU3BOIUTH B HUX IEPEKITIOUECHNE
MO’KHO JIMIIb ITPH OTCYTCTBUU HAIPSKEHUSL.

2. CxeMy coOupath Tak, 4T0ObI IPOBOJIA HE TIEPEKPEIINBAINCH, HE OB HATSHYTHI U HE
CKPELIMBAIIUCH N1E€TEIbKAMHU.

3. Ilpumnaiiku wucnonp3oBaTh B KadecTBe (uroca Kauudonb. CTporo BBIIOIHSITH
MHCTPYKIIHIO MO0 TEXHUKE 0€30MaCHOCTH IPU JIEKTPONasHUH.

4. Tlpu paboTe BO3JI€ JIEKTPUUECKUX TPUOOPOB M MALINH CIEAUTD, YTOOBI PYKH, OJEXKA U
BOJIOCHI HE KaCaJIMCh BPAIIAIOIINUXCS AE€TAJIEH U OTOJIEHHBIX IPOBOJIOB.

5. CoOpaHHYI0 MOHT@)XHYIO CXEMY pa3pellaeTcsl BKJIIYATh TOJBKO IOCIIE OCMOTpa €€
YUUTEIIEM.

6. 3amperaercs MPOBEPATh HATMYNE HAPSHKEHUS MATBIIAMH.

7. Bo Bcex ciydasx OOHapy>XeHMs MOBPEXACHHOW 3JEKTPONPOBOAKH, 000pYIOBaHMS,
M3MEPUTENIbHBIX TPUOOPOB HAJI0O HEMEJIEHHO BBIKIIOYUTh PYOMIIBHUK U TOCTaBUTh B U3BECTHOCTD
YUUTETIS.

Ilocse okonuanusi pador

1. Beikmtounuts pyOuinbHUK. OTKIIOUUTH CXeMy /IpHOOp/ OT MUTAHUS SJIEKTPOTOKOM.

2. V3meputenbHbIe TPUOOPHI, HHCTPYMEHTHI ITOJIOKUTH TaK, KaKk ObLIM IMEPBOHAYATIBHO 10
pabotbl. [IpoBepUTH X COCTOSHUE.

3. Yoparp pabodee MeCTO OT OTXOAOB, NBUIM M JWMIHWUX xAetaned. [lpm ybOopke
II0JIb30BaThCA CMETKOM — IIETKOM.

4. TlpuBecTH B MOPSIOK U CHELOAECKTY B MOPSIOK.



MJK. 01.01. OcHOBEI ciiecapHO -COOPOYHBIX 1 JIEKTPOMOHTAXKHBIX padoOT

IIpakTnyeckas padora Ne 1.
«IIpoBeneHue u3MepeHus ¢ HCNOJIb30BAHNEM PA3JIMYHOT0 MEPUTEIbHOIO
HHCTPYMEHTAa»

I_[e.m,: IIO3HAKOMHUTBCA C PpAAOM H3MCPUTCIIBHBIX HWHCTPYMCHTOB, HCIIOJB3YEMEBIX B
3J'I€KTpOTeXHI/ILIeCKOI71 IMPOMBIINIJICHHOCTH AJIA U3MEPCHUA U KOHTPOJISA Fr€COMECTPHUICCKUX pasMEpPOB
,Z[CTaJ'ICfI; IMOJIYYUTH HNPAKTUUCCKHUE HABBIKU pa6OTBI C JTaHHBIMHW UHCTPYMECHTAMMU.

OO0opynoBanme: MITaHTECHIUPKYIb, 00pa3LIbl AeTaNei, HHCTPYKIUS K J1/p

Conep:xaHnue ¥ NOPSIAOK BbINOJIHEHUSI Pa0OThI:

1. I/I3y‘lI/ITC KpaTKUC TCOPCTUYCCKHUEC CBCACHUA.

Jlns oGecrniedeHHs] BBICOKOTO KadyecTBa M3CIMA HEOOXOAMMO, YTOOBI BCE IMapaMeTphl
neTanei (pa3Mepbl, MpeaeiibHbIC OTKIOHEHUS (OpM, PacoOIOKEHHUS IMOBEPXHOCTEH M Ap.) ObLIN
BBIIIOJIHEHEI C 32ITaHHOW TOYHOCTBIO.

B texHuke stu IapaMeTpbl HPOBCPAIOT ABYMSL crocodamu - HU3MCPCHHUEM U KOHTPOJICM.

I/I3MepeHI/ICM Ha3bIBAIOT HaXOXICHHC (bHSH‘lCCKOﬁ BCIINYHHBI (,Z[J'II/IHBI, MAacCChI,
QJICKTPHUYCCKOIr0 COIMPOTUBJICHUA U T.[[.) C MOMOLIBIO CIICUAJIbHBIX TCXHUYCCKUX CPEACTB.

HpI/I KOHTPOJIC OOBLIYHO HE HaxoasiaT I[GI\/'ICTBI/ITCJ'IBHI)IG BCJIMYHMHBI, @ YCTAHABJIMBAIOT, YTO OHU
HaxoJdaTCA B 3aJIaHHBIX IIpCciIax.

N3mepenuss MOTyT ObITH MPSIMBIMM M KOCBEHHBIMH. [Ipu mpsMoM M3MEpeHUH BEIMUYUHY
HaXO0JAT HEMOCPEACTBEHHO, HAIIPUMEP YToJI IPY U3MEPEHUU - YIIIOMEPOM, JJINHY - TUHEHKOU. [Ipn
KOCBEHHOM HM3MEPEHHUU BEJIMYHMHY HAXOAAT Ha OCHOBAHMM W3BECTHOW 3aBHCHUMOCTH MEXIY STOM
BEJIMYMHON U BEJIMYMHAMM, TIOJIBEPraeMbIMU IPSIMbIM U3MEPEHUSIM (HallpUMep, HaXOAT YTroJl 1o
M3MEpPEHHBIM JUIMHAM KareTa W TUHoTeHy3bl). KoCBEeHHBbIE M3MEpEeHHs] B HEKOTOPBIX Clydasx
MO3BOJISIOT MOJIYYUTh 00JIee TOUHBIE PE3YJIbTaThl, YeEM MPsIMBIE.

[IpuMeHSIOT pa3NuYHble METOAbl H3MepeHUuN. MeTOoJAOM HEeMmOCPEACTBEHHON OIIEHKH
(abcomoTHOE N3MEPEHUE) OTPEIEISAIOT U3MEPSIEMYIO BEJTUUHHY HETTOCPEICTBEHHO 110 OTCUETHOMY
YCTPOMCTBY U3MEPHUTEIILHOTO Tprbopa. Hampumep, onpenencHue quaMeTpa Baja MEKPOMETPOM,
IITAHTEHITUPKYIIEM.

Meton cpaBHEHUs C Mepo (OTHOCUTEIBHOE H3MEPEHHUE) 3aKIIIOYAETCS B CpPaBHEHUU
U3MEPSEMON BETMUMHBI ¢ U3BECTHOU. [IpH OTHOCUTENBHBIX U3MEPEHUAX ONPEAEISIEMYIO BETUUNHY
CPaBHMBAIOT U3BECTHOM MEPOH, HIIH ATATIOHOM.
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K pacnpoctpaHeHHBIM CpeACTBaM H3MEpPEHUS OTHOCSTCS
pa3Iu4YHbIe [ITAHT€HUHCTPYMEHTHI: IITAHTSHITUPKYITH,
IITAHTEHTTTyOMHOMEPHI U ITAHT€HPEHCMACHI.

Pucynok 1 - [llTaHreHIUPKY/b CO CTPENKOM Ha KPyrOBOM IIKaJie

Pucynoxk 2 - HlTaHreHIUpKYIb ¢ UPPOBON UHANKALIUCH

2. O3HaKOMHTHCS C YCTPOMCTBOM IITAHT€HUUPKYJIS:
a) U3y4YHUTh BCE YaCTHU U UX Ha3HaueHUe (PUCYHOK 3, a);
0) OCBOUTH YCTPOMCTBO HOHUYCA IITAHTEHIIUPKYJIIS (PUCYHOK 3,0).

! Z J 4 J b
E’/ ;
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Pucynok 3 - IlITaHreHuupKyib:
a - mrraareHupkynb [I-1: 1 - mranra, 2, 7 - TyOKH, 3 - MOABWKHAS paMKa, 4 — 3akuM, 6
- IKaja HOHUYyca, 6 — JIMHeKa riIyonHoMepa; 0 — HOHHYC



3. IloAroTOBUTH MITAHTCHIIUPKYIIb K paboTe:
a) MPOBEPUTH KOMIUIEKTHOCTh HHCTPYMEHTA;

0) IpPOM3BECTH HApYKHBIH OCMOTp: T'yOKHM M TOpel IUTaHTd JOJDKHBI OBITh B IOJIHOM
MOPSIKE; HAa N3MEPUTEIIBHBIX TOBEPXHOCTAX HE JOJDKHO OBITH CIIE0B KOPPO3UH, 3a00HH, I1aparyH,
3aTyIJICHHBIX OCTPBIX KOHIIOB I'yOOK HJIM APYTHX Ae(PEKTOB, BIUAIOMUX HA TOYHOCTh H3MEPEHHS;
IITPUXU U HMUQPBI KA JOHKHBI OBITH OTYETIMBBIMU M POBHBIMH; IPOBEPUTH B3aMMOACHUCTBHUE
OTIENbHBIX YacTel MTaHTCHIUPKYJIS, IUIABHOCTh X0Aa PaMKH 3, MapajuieIbHOCTh TYOOK 2 U 7, HEeT
JI IIEPEKOCa, TYrOro IEepeIBUKEHUS IBUKKA PAMKH;

B) IPOBEPUTH HYJIEBOE MMOJI0KEHHUE IITAHTCHIIUPKYJIS: IPUBECTH B COIIPUKOCHOBEHUE I'yOKH
MITaHTeHIUPKYIs. ['yOKku mo Beell JUIMHEe NOJKHBI OBITh MapauIeIbHBIME. 3a30pa Mo KpasiM TyOoK
HEe JIOJDKHO ObITh. HynmeBo# mTpux HOHMYyCa OJDKEH COBIANATh C HYJIEBOH PUCKONW OCHOBHOWM
IIKalbl; pa3Mep MPOCBETa MEXAY HW3MEPHUTEIbHBIMH IOBEPXHOCTSIMH CBEJIEHHBIX TYOOK
IITAHTEHITUPKYJISl OICHUBAIOT MPU JTHEBHOM OCBEIICHHH «HA Ta3y». [Ipu OTCYTCTBUUM MpocBeTa
MeXay ryOKaMmu JJis Hapy>KHBIX U3MEPEHHH Wi mpu HeOosblIoM mpocBeTe (He Gonee 6 MKM)
JOJKHBI COBIAJIaTh HYJIEBBIC IITPUXU HOHUYCA C HAYaJbHBIM LITPUXOM OCHOBHOM INIKAJIbI, €CIH
WHCTPYMEHT HE OTpPEryJupoBaH, TO B (paKTUUECKOE MOKa3aHHE WHCTPYMEHTAa HYKHO BHOCHTH
COOTBETCTBYIOIIYIO MOMPABKY, PAaBHYIO HaYaJIbHOW MOTPEUTHOCTH, HO C 00paTHBIM 3HAKOM; CIIydae
0OJIBIIIOr0 HECOBMAJICHUS HYJICBBIX IITPUXOB HEOOXOIAMMO OTKATh BUHTHI HOHHYCA, CIABUHYTH
HOHHYCHYIO IJIACTHUHKY /IO COBMAJACHUS IITPUXOB U 3aKPEIUTh €€ BUHTAMHU.

4. BBINOJIHUTh U3MEPEHHUS JINHEUHBIX Pa3MepOB JETaNH, NPEJI0KEHHON MpernogaBaTeiem,
pe3yJIbTaThl 3aMUCaTh B TETPA/b.

5. Onpenenuth ¢ TOMOIIBIO INTAHTCHIUPKYJS IUIOMIANb CEYCHUS KaOess, pe3ysIbTaThl
3amnMcath B TETPAb.

ITnomtae cedenus kabens onpenenute 1o Gopmyne S = nd/4

6. [IpeasIokKuTe METO M3MEPEHHs IMHEHHBIX Pa3sMEPOB JIETANM ¢ HAMOOJIbIIEH TOUHOCTHIO.
KoHTpoIbHbIE BOMPOCHI:

1. YkaxuTe, KaKyiO poJib UHTPAIOT U3MEPEHHs?

2. Pacckaxxute B uYeM NPUHLUIHUANBHAS pa3HUIA MEXKIY H3MEPEHHEM M KOHTPOJIEM
pa3MepoB aeTanu?

3. Hepe‘lI/ICHI/ITC OCHOBHBIC MECTOBI H3MepeHHﬁ.

4. KakoBsl ycTpoiicTBa U BUbl IITAHTEHUHCTPYMEHTOB?

12



IIpakTnuyeckas padora Ne 2

«BpIno/IHeHHE Pa3MeTKH MJI0CKOCTHON»

HCJIL: HAaY4YUTBCA IIpUeMaM pPasMETKHU IIJIOCKHUX I[eTa.]'Ieﬁ, OTBICKAHHUIO ILECHTPOB H
HAaKCPHHUBAHUIO PA3MCTOYHBIX PUCOK.

OOopynoBanme: JIMHEHKM W3MEPUTEIbHBIC; UEPTUIIKU; LHUPKYJIU; TPAHCHOPTHUPHI;
pa3MeTOouHbIe IECHTPOUCKATEIH; IA0IOHBI; ciaecapHble MOJIOTKH Maccoi 200 r, KepHepsl.

Conep:xkanue u NOPSIAOK BbINOJHEHUS PA0OThI:

1. IlogroToBUTHh MOBEPXHOCTh 3arOTOBKM K pa3MeTKe: pa3MeuyaeMble MeCTa 3a4yUCTUTh
LIKYPKOM.

2. U3yuuTh 4epTEKHbIE pa3Mepbl JETald, U3MEPUTh 3aroTOBKY M YYECTb YAAJICHHUE
nedexToB npu oopadboTke.

3. HametuTsh nma"n PasSMCTKH — croco0d u IOPAAOK PasMCTKHU, OIIPCACINTD ITIOBEPXHOCTU —
63351, OT KOTOPBIX HAAO OTKJIAaAbIBATb Pa3MCPHLI.

4. CornacHo yepTeska IPOBECTU PAa3METKY J€TaIH, UCIIONb3Ys 3arOTOBKY.

78
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5. .B TeTpaau OoTBETUTh Ha KOHTPOJIbHBIE BOMIPOCHI.

6°. YKaxuTe BUbI M HPUYUHBI BOSMOKHOTO OpaKa MpH pa3MeTKe.
KoHnTpoJibHBIE BOPOCHI:

1. Ykaxure, 171 4ero NnpuMeEHSIETCsl pa3MeTKa?

2. JlaiiTe onpeneneHue npuimyckam Ha o0padboTky?

3. Pacckaxure, kKak HaJ0 BHIOHpaTh pa3MeTOUYHYIO 0azy mnpu pasmerke? Kaxkoe
MHUHAMAIbHOE KOJINYECTBO 0a3 TOJHKHO OBITE?

14



4. 3apucyiliTe B CBOEH TeTpaau UYEPTHIKY, ONMUIIUTE €€ Ha3HaueHHWe M OCOOCHHOCTH
KOHCTPYKLIUH,

5. OnumuTe B Ballleld TETpaau MOCIEI0BATEIIbHOCTh IEUCTBUS MIPU MOJATOTOBKE JACTaleH K
pa3MeTke.

6. HOHCHI/ITC, Imo4YeMy pasMCTOYHBIC PUCKH HAA0 IIPOBOJAUTH TOJILKO OJUH pa3?

7. YKaxuTe, KaKOBBl OCOOCHHOCTH HAHECCHMS PAa3METOYHBIX PHCOK Ha JETaIIX W3
ATFOMUAHUS A €70 CIIJIaBOB?

15



IIpakTnuyeckas padora Ne 3
«BrImonaenne IIOATrOTOBUTCIBHBIX pa60T».
Buabl 1 THNIBI HAMWJILHUKOB, BBIOOP 110 HA3HAYEHUIO»

Heab: V3yunuts npaBuia opraHu3anuu pabouyero mecra ciecaps. Hayuurbcst npuemam
OnunuBaHus U BBIOOPY HHCTPYMEHTOB 110 Ha3HAYCHUIO.

OOopynoBaHme: TUHENKN U3MEPUTEIbHBIE; YEPTUIIKHU; LIUPKYIIH; TPAHCIIOPTUPHI,
pa3MeTOuUHbIe LIEHTPOUCKATENH; IAOIOHBL; ciecapHble MOJIOTKH Maccoil 200 r, KepHEpHI.

Conep:xanue ¥ NOPSIAOK BbINOJIHEHNUSI padOThI:
1. U3yunte KpaTKue TEOPETUYECKUE CBEACHHUS.
OnuiauBaHue W 32a4MCTKA MeTAINYECKHUX JIeTaJiei

OnunuBaHue TPOU3BOIUTCS C TIOMOIIBIO HAMMMIBHUKOB U HAA(HIICH; 3aUMCTKA Yallle BCETO
OCYIIECTBISIETCS a0pa3uBHBIMU KPYTaMu, OpyCKaMH, IKypKaMH, HHOT/1a UCTIOJIb3YIOTCS
IIPOBOJIOYHBIE LICTKHU.

[Iporiecc onuiMBaHus 3aKIFOYAETCS B OCHOBHOM B ONWJIMBAHUH JIETAJICH 110 KOHTYPY, JUIs
yIaJIeHUs 3ayCeHIIEB, 3a00MH, 00pa30BaBIIMXCS IPU PYOKe (pe3Ke), B ycTpaHSHHUH J1e()EeKTOB Ha
IJIOCKOCTSIX (€CJIM TEXHUYECKUE YCIOBUS ITO3BOJISIIOT TAKUE UCIIPABJICHUS ), CHITHH IIPUITYCKOB
moa pasMep, ONuJIMBaHUN IJIOCKOCTEHN CIIOKHBIX HOBerHOCTeﬁ, BBICTYIIOB, ITa30B MPU NOATOHKE
neraneid Bo Bpemst cOopku. Ho B 1r0060M ciydae mocie OnmuiInBaHus MOBEPXHOCTHU TOJBEPTratOTCs
3a4YKCTKE.

B Tom cnyuae, eciu Hy)KHO yIanuTh ciaoi Metaia 6onee 0,2 MM, ONWINBAHUE CYUTACTCS
rpyosim; ot 0,1 1o 0,2 MM — cpeaaum; 10 0,1 MM — TOHKUM.

Ot Toro, kakast o0paboTka TpedyeTcs, 3aBUCUT BEIOOP HANTUJIbHUKA 110 HOMEPaM:
- Ne0;1 — npau€Bble HAMUIBHUKYU C KPYITHOW Haceukoi, 5-12 3yoneB Ha 10 MMm;

- Ne2;3 — nuuHble HaMUIBHUKY, 13-26 3yOneB Ha 10 MM;

- Ned;5 — 6apxaTtHble HanuiIbHUKH, 42-80 3yObeB Ha 10 MMm.

Camblil MaNleHbKHI HATWIBHUK — HAZ(PUIIb.

Br160op HanmuabHUKA MO JUIMHE 3aBUCUT OT BEJTMYUHBI JIETANIN: OH JIOJKEH OBITh JITTHHHEE
o0pabaThsIBaeMOM IIIOCKOCTH, Kak MUHUMYM, Ha 150 MM.

Bo160p GpopmMbl HanMIIBHUKA 3aBUCUT OT IOBEPXHOCTH: POBHBIE TOBEPXHOCTHU OMUIIMBAIOT
IJIOCKMMHU HallMJIbHUKAMHU, CONPsKEHHBIE (YTIIbI MEKIYy HUMH) — KBaJIpaTHBIMU, pPOMOUYECKUMU,
TPEyroJbHBIMHU, KPUBOJIMHEHHBIC — KPYTJIBIMU M TOTYKPYTIbIME (CM. pHc. 9).

[T1nockue HanUIBHUKH (CM. puc.1) IPUMEHSIOTCS ISl ONMJIMBAHUS HAPYKHBIX WU
BHYTPEHHUX IUIOCKHUX ITOBEPXHOCTEN U I NIPONWIMBAHUS NUIMIIEB U KAHABOK.

[Tonykpyriible HAMUJIBHUKY (CM. pHcC.]) mpeaHa3HaYeHb! JUIst 00pabOTKH KPUBOJUHEHHBIX
noBepxHocTel U yrioB Oonee 30°.

16



KBaznparHbie HanMIbHUKH (CM. pHC.|) IPUMEHSIOT AJIs TPONMIINBAHUS KBaIPATHBIX,
NPSIMOYTOJIBHBIX ¥ MHOTOYTOJIBHBIX OTBEPCTHIA.

TpexrpanHblie HAMWIBHUKH (CM. pUC.]) HCTIONB3YIOTCS Ui onMiIMBaHus yrios 60° u 6omee
KaK C BHEIIHEH CTOPOHBI JETaIM, TaK U B Ma3aX, OTBEPCTUAX U KaHABKaX.

Kpyriibie HanuiabHUKY (CM. pHC. ) IPUMEHSIOTCS U1 IPOIMINBAHUS KPYTIIBIX U

OBAJIbHBIX OTBEPCTUH U BOTHYTHIX OBEPXHOCTEI HEOOIIBIIOTO pajnyca.
Buabl HANHJILHHKOB NO q)opMe nonepevYHoro cevYeHus

IJIOCKHI - A1 06pabomu HapyHeHwx u
e eado s eanrrer e e— — b seppreryveron] b

GHYMPENNIX RIOCKIX ROGEPXHOCIEN
NONVKPVIIALL - dist ofpabomku niockux u

M CD ROAPKPYEIBIX ROBEPXHOCMIECR, yeros Goree 30°
KBAAPATHLIN - dus o6pabomiu

@ @ (===t KEAOPAMIHBLX, RPAMOYZOTBHBX OMEEPCMN 1

VIKNX mrockocmed

TPEXTPAHHBIN - i obpabomiu
@ SRR ) MPEXZPANNBIX U MHOZOZPANNBIX OmEEPCIMUl,

yeios boee 60°
KPYVLIALL - das odpadomsu, Kpy2isix u
m ﬁ oaarsnmx nmqrpt'muﬂ. HBOSHYITINN
noaepxnocmei
) i - ”
POMBOBHAHBIN - dax ::lm.umulum iyibea,
AN nazoe u y10e cesiie 15
m HOREBOI - d1x ofpabomku yikux nazos,
== e Kanasor u yeion conue 1 o

Pucynok1 — Buabl HanuiIbHUKOB.

Jlns 6os1ee kayecTBEHHON 00paObOTKH (M 711 TIOBBIIEHHUS MPOU3BOIUTEIBHOCTH )
OINMUJIMBAHHUE JIyYIIIEe BCETO MPOU3BOANUTE MEPEKPECTHBIMH MPOX0AaMH (puc. 2).

demaan

Puc. 2 — OnunuBanue MOBEPXHOCTEH U KOHTPOJIb 32 KA4eCTBOM padoT: a — MePeKPECTHOE
OMIIMBAHUE; O — KOHTPOJIb OTKIIOHEHHUH OT MJIOCKOCTH U MPSMOJIMHEHHOCTH; B — KOHTPOJIh
OTKJIOHCHHH OT MapaJlIeIbHOCTH; T — KOHTPOJIb OTKJIOHCHUM OT MEPICHAUKYISIPHOCTH; /T —

KOHTPOJIb KPUBOJIMHEHHBIX MTOBEPXHOCTEH MO M1a0I0HY.
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B Tom ci1ydac, €CJIM C IOBEPXHOCTH ACTAIUM HYKHO CHATH JIMIIb BBICTYIIAOIIUE YaCTH,
OIMUIMBAHUE MTPOU3BOJUTCA KPYT'OBBIMHU JIBUKCHUAMMU.

Bo Bpems paboThI pyKOsITKa HAIMMIBHUKA JTOJDKHA ONMTUPATHCS Ha IICHTP JIaIOHU TIPaBOM
PYKH, a NAIbIIbI JICBOW PyKH HY)KHO PACIIOJIOKUTH IMONEpEK HaWiIbHUKA Ha paccrostann 20—30
MM OT ero Hocuka (OyaeT ymoOHee, eCiii NallbIlbl CIIETKa COTHYTh, HO HE CBEIINBATH J10 paboueit
IJIOCKOCTH HanmwjibHUKA) (puc.3).

Pucynok 3 — [IpaBuibHOE Mo0XKeHUE cnecaps (a) U MOJI0KEHUE ero pyk npu rpyoom (0) u
MIPU YKCTOM (B) ONMJIMBAHHH.

JIBM>KEHUS HATMIIBHUKOM JIOJKHBI OBITH CTPOTO TOPU30HTAIBHBIMA OTHOCHUTEIBHO
oOpabaTsiBaeMOii MOBEPXHOCTH (pabouuit X0 — BIEpe, OT ce0s1, XOJIOCTON X0 — Ha3aJ, K cede);
TeMI ABMKeHUH — oT 40 10 60 mocTynaTesbHO-BO3BPAaTHBIX JBMKEHUH B MUHYTY. [Ipon3BoauTh
JBUKEHMSI CIIeAyeT 00eMMH pyKaMH, pacrpeeliss CUily AaBJI€HUs Ha HHCTPYMEHT CJIEIYIOIIUM
o0Opa3zom:

— Ha4dallo pa6oqer0 X0Jl1a — OCHOBHOM HaXUM JIEBOU pYKOI\/’I, ImpaBasd JIMIIb NOAACPKUBACT
HAIIWJIBHUK B TOPU30HTAJIIbHOM ITOJIOKCHUH

— cepearHa pabovero xo/1a — cuja HaKuMa 00eMMH pyKaMH OJJMHAKOBa;

— KOHeI[ paboydero xo/1a — jieBas pyka MoJIep>KUBACT HAMJIBHUK B TOPU30HTAIBHOM
MIOJIO’KEHHUHU, @ OCHOBHAsI Harpy3Ka IMPUXOUTCs Ha MPaBYIo PYKY;

— XO0JIOCTOM XOJ — HAIUJIbHUK OT OIMUJIMBAEMOM MOBEPXHOCTU HE OTPBLIBACTCA, HO CHJIa
HaXuMa MUHHMaJIbHad.
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Ecmu Bo BpCMsL pa6OTBI HAIMMJIBbHUK CKOJIB3UT, HAA0 IIPOYUCTUTH €TI0 CTaJbHOM IICTKOU
BJOJIb HACCUCK.

Jleranp, nouiexaniyo ONWIMBaHUIO, 33KUMAIOT MEK/y HaKJIaJKaMU TUCKOB TaK, YTOOBI
oOpabaTbIBaeMasi HOBEPXHOCTh BBICTYIANA HaJl TyOkamu Ha BicOTy 5—10 mwm. [Ipu onunuBanun
TOHKOH JIETaJIN €€ CIIeyeT KPEeMUTh Ha IEPEBIHHOM OpycKe JepeBIHHBIMU IIACTUHKAMH,
00€eCIeUNBAOIIMMHU HETIOIBHXKHOCTD JieTanu (puc. 4).

Pucynok 4 — OnunuBaHue AeTanu U3 TOHKOIO MeTalljia.

Cy11ecTBEHHOE 3HaUEHNE UMEET ITOJIOKEHUE Cllecapsi B MOMEHT ONMJIMBAHUS 110
OTHOIIEHMIO K 00pabaTsiBaeMol ieTanu. OH J0JKEH pacioyiaratbesi COOKy THCKOB Ha
paccrosinuu okoJio 20 cM 0T BepcTaka Tak, YTOObI KOPIYC ObLIT MPSMBIM U MTOBEPHYTHIM MOJT
yriaoM 45° K Ipo1oJIbHOM OCH TUCKOB. YIIOp HY’KHO JI€aTh Ha JIEBYIO HOTY.
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PucvHok OMCEMBI ONTMJIMBAHMA 340TOBOK: a4 — HOICpeEYHoE;
¥ OPOAMIBHOC, B — IIEPCKPCCTHOE, I KpyroBsoc

B xoze onepanun onwiMBaHUs NEPUOINYECKH OCYIIECTBIIIOT IIPOBEPKY KaueCcTBa
noBepxHocTeil. KOHTpOIIb ONMMIMBaHUS IPOU3BOAUTCS OOBIYHO C TOMOIIBIO TIPOBEPOYHBIX JIMHEEK
U TIPOBEPOYHBIX [UIUT METO/IOM «CBETOBOM ILIEIN» WU «Ha KpacKy» (CM. puc.5, B, I).

Ounctka 3abunBLLNXCA B HacCe4dky HanuibHUKa
onwunok. Npn aToM MeTasiinyeckas LLl,éTKa
ABWKETCA BAOJ/Ib HACEYKN.

Ouuctka Gpyckom

OgucTKa METKOMU
BJIOJIh HACCUKH
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TexHuYeCcKui pUCyHOK

2. ITogo6pats 3aroroBky L>=51x51.

3. BeiOpaTh HANMUIBHUKYA U UHCTPYMHTBI.

4. OnmuTh 6a30BYI0 IOBEPXHOCTh

OnunuTh MOBEPXHOCTh MEPIEHANKYISIPHYIO0 0a30BOH (BbIACpKaTh yroa 90 rpas.)
5. Pa3MeTuTh 3aroToBKY COIJIACHO YEPTEXKY

6. BeIlpe3aTb KOHTYp YroJIbHMKA C IPUITYCKOM 1MM

7. OnunuTh BHYTPEHHUE MIOBEPXHOCTH (BbLAEpKaTh yroiu 90;45 rpan.)
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HpaBnna PYYHOI0o ONMWJIMBAHHUSA MJIOCKHX, BOTHYTBIX U BBINIYKJIBIX HOBerHOCTeﬁ

1. Ilepen Hauanom paboThl HEOOXOIUMO IPOBEPUTH COOTBETCTBUE KOHPUTYPALIUHU U
pa3MepoB 3aroTOBKH TPEOOBAHUSAM YEPTEXKA.

2. HCO6XO,I[I/IMO IIPOYHO 3aKPECIIATh 3arOTOBKY B THCKaX.

3. HpI/I BBIIMOJIHECHUHN YHUCTOBBIX OTACIOYHBIX onepaunﬁ OIINJIMBAHUA HGO6XOI[I/IMO
I10JIb30BATHCA HaKJIaJHBIMU FYGKaMI/I.

4. Cnenyet BIOMpaTh HOMED, JJIMHY U CEYCHHE HATTMIIBHUKA B COOTBETCTBUU C
TeXHUYECKUMH TpeOOBaHUSIMHU K 00paboTKe

Tunu4ynble 1edeKThI NPU ONUJIMBAHUN METAJIA, NPUYMHBI UX MOSIBJIECHUS U
CIoco0bI MpeaynpesKIeHust

Hedexr HHpuunna Cnocod mpeaynpeskaeHust
«3aBaiibl» B 3aaHel yact [ Tucku ycTaHOBIIEHBI OTtperynupoBath BHICOTY TUCKOB
TUIOCKOCTH JIeTalIN CJIMIIIKOM BBICOKO 0 pOCTy
«3aBaiibl» B niepeiHer yacTu [ Tucku ycraHOBIIEHBI To e

X
IUIOCKOCTH JIeTalIN CJIMIIIKOM HHU3KO
«3aBaJibl» ONUJICHHOMN OnunuBanue BoionHs0Ch  |IIpyu onunmBanuu mmpokou
HIMPOKOM MIIOCKOCTHU AETAIH |TOIBKO B OJTHOM IIJIOCKOM MOBEPXHOCTH
HaIpaBJICHUHU MOCIIe0BATEIbHO YePEI0BaTh

MIPOJIOJIBHOE, TIONIEPEYHOE U
NEPEKPECTHOE OMUIINBAHUE

«Bb100p ¥ rulOKa TPYO AJ1s NPOKJIAAKH Kadess».

I_Ie.m): HAaYYUTBCA I10JIb30BATHCA HWHCTPYMCHTAMU U HpI/ICHOC06JI€HI/I$IMI/I JJIA THOKHU
METajia.

Oo0opynoBanme: Jleranu wiM 3aroTOBKHM paznu4Hod Qopmbl (MaTepuan - CTaib
KOHCTPYKIHMOHHAs): monockl 5x10 MM, kpyrioro cedeHust 8-12 MM, TUCTHI TOMIUHON 1,5-3 MM,
mmHOU He Oosee 300 MM; MTpaBHIIBHBIE TIUTHI, TPUCIIOCOOTICHUS sl THOKH; OPYCKHU; TIIaIIIKH;
IJTUTHl TIOBEPOYHBIC, MOJIOTKH CO BCTAaBHBIMU OOWKaMmH; JEPEBSHHBIE MOJIOTKH (KUSHKH),
METANTNYECKHE HAKIIAIKH.

Copneprxanue H NOPSII0K BBINOJTHEHUS PA0OThI:

1. W3yunte KpaTkue TEOPETUUECKHE CBEICHUS
I'mdka - crioco6 00pabOTKH 1aBJIEHHEM, PU KOTOPOM 3ar0TOBKE MITH &€ YacTH MPUAAETCS
u3orHyTas (opma.
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['nOke moaBepratoTCs TONBKO ITACTUYHBIE MaTepUaibl. CYIIHOCTb THOKU COCTOUT B TOM, UTO MO
JIEUCTBUEM CHJL, TIPEBBIIAIOIIMX BHYTPEHHUE CHJTbI YIIPYTOCTH METaslIa, 3ar0TOBKA IIACTHYECKH
nebopMUpyeTcs U 0JiHa e€ 4acTb MeperudaeTcs 1o OTHOUIEHUIO K IPYTOi Ha 3aJaHHBII YTOJL.

Jst rubku TpyO PUMEHSTIOT HATIOJTHUTENN KOTOPBIE MpeioTBpaliatoT Aedexrsl. Hamomxurens
OKa3bIBaeT JIaBJIeHHE HAa BHYTPEHHIOIO MTOBEPXHOCTH CTEHKU TPYObI U IPETSITCTBYET U3MEHEHHIO (hOpMBbI
TIOTEpPEYHOro ceueHus1. B kauecTBe HanomHuTenel npy ruoke TpyO UCHOIB3YIOTCS JKUIKOCTH U ChITy4YHe
Marepuabl.

ITpu ruOke 3aroTOBKH pa3iInvHbIE CJION €€ B ITOIIEPEYHOM CEUSHHH BeIyT cedst 1o pasHomy. Crion
Ha BBIMYKJION YacTH 3arOTOBKU PACTSATHUBAIOTCS, HA BOTHYTOM - COKUMAIOTCS, @ B CPETHEH HE H3MEHSIOT
CBOEH JUTMHBI, ¥ JUTMHA €r0 JI0 U MOCIIe THOKK OCTaETCst TOCTOSIHHOM. [loaToMy cpeaHmii ciioii -
HEeWTpasbHas IMHUS MOXKET ObITh UCTIOJIL30BaH JIJIsl ONPEIEICHHS JUTMHBI 3ar0TOBKM H30THYTOM JACTAH.

Pa3BasbIioBKa TpyO 3aKITIOUACTCS B YBEIMUEHNUH TMAMETPa KOHLA TPYObI WK IPUIAHHS EMY
KOHUYECKOU (hopMBL. [IpumMeHsieTcst ipy MoIroToBKe TPyO K 00pa30BaHHIO Pa3bEMHBIX M HEPAZbEMHBIX

-,

a ——

175

4

COCIMHEHUIA.

TexHoJsiorus cruda TpyobI
CITIOCOB I'MBKH C PACKATBIBAHUEM - OBKATBIBAHUEM

. IIAPHK PACKATHO# ONOBKH mapuK 00KATHON TOIOBKH

_CTEHKa TPyObl CTeHKa TPyObl

Cxema nepopmatnyt TpyOSbl Cxema nepopmannui Tpyosl
IpH pacKaTbIBAHUU npu oOKaTbIBAaHUH
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Fopauce crubanue Tpyd ¢ nomMowLIo npuAnMa: | — ropeaka;
2 — boar kpenacHus npuxuma; 3 — xononna; 4 — wirnbaeman Tpyba;
S — necok; 6 — npobka; 7 — puvar: 8 — NPpUANMHON BUHT. 9 — npuima.
10 — xopnye

JJ1st TOro 4TOOBI COTHYTh METAJUTMYECKYIO TPYOy, H3TOTOBICHHYIO M3 CTAJIH, BaM
MOHAJI00STCA CIIEAYIOIINE HHCTPYMEHThI U MaTepUabl:

- ra3oBasi TOpeJIKa;

- pe3UHOBas KUSHKA,;

- TUCKU;

- I1ECOK;

- KOJIBIILIKH U3 JIEpEBa;

- KUPIIUYHBIE WIN JEPEBIHHBIE ONOPHI.

st cru6a aro0bIX CTambHBIX TPYO MOAXOAUT OAMH H TOT K€ croco0. BoT mopsaok
JIEUCTBUIA:

- IEPBOE, YTO MBI JIeNaeM, (PUKCUpyeM METaJUIMYECKYto TpyOy B THCKax;

- 3aTeM HarpeBaeM IpU MOMOIIM ra30BOM ropesku MecTo cruda (rokasaresneM
J0CTAaTOYHOT0 HarpeBa OyJeT KpacHbIH 1IBET MeTasa);

- IPOU3BECTHU U3IrHO, T.€. 3arudaeM (UCKIIOUEHHUE JIJIsl TAKOTO crocoda
COCTABJISIOT OIIUHKOBAaHHBIE TPYOBI).

2. OmpenienuTh 1O YePTEXKY (PUCYHOK 1, a) UIMHY 3arOTOBKH, 10OaBUB MpHUITYcK 0,5
TOJIIIMHBI MTOJIOCHI HA KaXKbIN 3arU0 1O/ NPSIMBIM yTJIoM 03 3aKpyIJIeHHUs] BHYTPH.

3. OTMeTHTh JUIMHY 3aTOTOBKH, 100aBUB MPUITYCK 1 MM Ha 00pabOTKY Kaxa0ro Topia
MOJIOCHI, © OOPYOUTH 3yOHIIOM.

4. BBIHpaBI/ITB 3aroTOBKY Ha IIJIUTC. Onunuts B pa3Mep O YCPTEKY.

5. Hanectu pucku 3aru0a, 3axaTh 3arOTOBKY B TUCKaX Ha YpOBHE PHCKH 3aruda Mexay
YroJIbHUKaMHM - HAryOHUKaMHU U y1apaMH MOJIOTKa OTOTHYTh KOHEI[ 3aT0TOBKH (pucyHokl, 0) —
nepBbli 3arud. 3arHyTh BTOPOM KOHEl — BTOPOM 3arud (pucyHok 2, B). CHATH 3arOTOBKY U
pa3MEeTUTh JJIMHY JIAIlOK HA 3arHYThIX KOHIIAX.

6. YCTaHOBUTH B TUCKU BTOPOM YTOJIBHUK U, BIOKHB B CKOOY OIPaBKY, 3aKaTh B THCKAX.
Pucku 3aru6a q0mKHBI COBNAZATh ¢ pedpamMu yroJbHUKOB (PUCYHOK], T'), OTOTHYTh NEPBYIO U
BTOPYIO JIANKH, AeJiast TPETU 1 4eTBepThIi 3aruobl. [IpoBepUTh TOYHOCTD YIIIOB YTOJIBHUKOM.
CHSATB 3ayCeHIIbl HATWIBHUKOM U ONMJIUTH B pa3Mep JIANKHU CKOOBI.

7. OTBETUTH HA KOHTPOJIBHBIC BOIIPOCHI.
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KoHTposbHbIe BOIPOCHI:

1. TTouemy U30rHYyTas 3arOTOBKA HE MPUHUMAET UCXOJHOE COCTOSIHUE?

2. Kak nedopmupyrorcst HapyXHbIH, CPEAHUN U BHYTPEHHUM CJIOM H30THYTOM 4acTH
neranu?

3. [loyemy myIMHY 3arOoTOBKH JJIsi U30THYTOM JETAJIM ONPEACIISAIOT MO JUIMHE HEUTPaIbHOM
nuHAn?

4. Kakoil mpumnyck OCTaBJISIOT MPH 3aru0e Mo MPSMBIM YTIIIOM 0e3 3aKpyTIIeHus?
5. OnpenenuTth IJIMHY HEUTPaTbHOM JIMHUK MPU 3arude ¢ painycoMm T mmoja yriiom 45°; 90°,

6. OnpenenuTs MUHUMAIBHO JOMYCTUMBIA PauyC THOKH AFOPATIOMUHUSA ToimmHON 0,8
MM; JJATYHH TOJIIMHON 1 MM.

7. Kaknmu HHCTPYMCHTAMU I'HYT MAT'KHUE€ U TOHKOJHUCTOBBIC METaJIbI?

8. Kak ompenenuTh JUIMHY 3arOTOBKM JUIsl M3TOTOBJIEHUS BTYJIKH M3 JIMCTOBOM CTallu
tonuHoN 2 MMm? BHyTpenHuii auamerp BTYAKU 10 M.

9. lnst 4ero MpUMEHSIIOT HAIOJIHUTEIH pu THOKe Tpyo?

10. OnpenenuTh UIMHY HArpeBAeMOro ydacTka TpyObl tuametpoM d mpu rubKe Mo yriioM
60'".

11. OnpeaenuTs MUHUMAIIBHBIN paanyc ruOKu TpyObl nuaMerpom 150 MM ¢ HarpeBoMm.

12. Kak rHyT TpyOBbl, UMEIOIIME CBAPOYHBII 1110B HA OOKOBOW MOBEPXHOCTU?

13. Kakue TpyObl THYT B XOJIOJHOM COCTOSIHMM 0€3 HalOJHUTENs?

14. Vkaxure TeMnepaTypy OTKura MeaHbIx TpyO nepen rudkoit: 300-400°C; 550-600°C;
600-700°C; 750-800°C.

15. Kak npoKOHTpOIMPOBATh OBATBHOCTH TPYOBI 1OCIE THOKH?

«BpI00Op HHCTPYMEHTA M PUCIIOCO0JIEHUH /ISl CBepJIeHHs] 0TBePCTHii 00/IbIIOr0 U
MAJIOro ANaMeTpa B Pa3jJMYHbIX MaTepHAJIAX)»

Henb: HayduTbCAd HaJaJKe M HACTPOMKE BEPTHKAIBHO-CBEPJIMUIBHOTO CTAaHKA,
IIpUeMaM CBEPJEHHUS OTBEPCTHUH HA CTAHKAX W PYYHBIMU CBEPJIMIBHBIMM MallMHAMH,
MIPOU3BOJNTH 3aTOYKY CBEPJI U BBINOJHATh PAa3JIMUHbIC BUbI CBEPJICHUN.

OoOopynoBanme: Jleranu wiM 3aroTOBKM paszaudHod Qopmbl (MaTepuan - CTalb
KOHCTPYKIII/IOHHEUI); BepTHKaHBHO-CBepHHHBHBIﬁ CTAaHOK; PYYHBIC THUCOYKH, CBEpJIa PA3IMIHBIX
pa3MepoB, ClIecapHbIe MOJIOTKH.

Copneprxanue H NOPSII0K BBINOJTHEHUS PA0OThI:

1. U3yunTe KpaTKue TEOPETUUECKUE CBEICHUS.

CaepreHreM Ha3bIBalOT 00pa30oBaHHE OTBEPCTHM B CIUIOIIHOM MaTepHalie MyTeM CHSTHUS
CTPY’KKH C ITIOMOIIBIO CBEPJIA, COBEPIIAIOIIETO BPAIATENbHOE U IIOCTYNATEIbHOE JBUKECHHUSL.
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VYBenuueHre quamMeTpa UMEIOIErocsi OTBEPCTHS HAa3bIBAIOT paccBepiuBaHueM. OTBEPCTHS
W3-TIOJI CBepiia MPUMEHSIOT JUIS: Pa3MEIleHUs KPETeKHBIX AeTaneii (BUHTOB, OOJTOB, 3aKJICTOK,
IIMWICK); HApe3aHWs BHYTPCHHEW pe3bObl; YIyUIICHHs KauyecTBa OTBEPCTUS C IOMOIIBIO
3€HKEpPOBaHUsI M pa3BepThiBaHUs. TOUYHOCTH OTBepcTUsA W3-mojJ cBepia — 10 u 11 kBanwurer.
[IIepoxoBarocTs moBepxHOCTH Rz = 320-80 MKM.

Csepsa. CylIecTBYIOT pas3jMYHbIE KOHCTPYKLIMM CBEpJI: IIEPOBOE, CIHPAIBHOE,
LEHTPOBOYHOE, Ui TIyOOKOrO CBepieHUs W JAp. M3roTaBnuBarOTCs W3 HHCTPYMEHTAIBHBIX
YIIIEPOAMCTHIX, OBICTPOPEKYIIUX U JISTHPOBAHHBIX CTalieil. MOTyT OCHAIIAThCs IJIACTUHKAMU U3
TBEPJBIX CILJIABOB.

Cgepiio mipeAcTaBiIsieT COOO0W JBYX3YyObIl (JBYXJIC3BHUMHBIN) pa3sMEPHBIA PpEXYyITUN
UHCTPYMEHT, COCTOSIIINI U3 ABYX OCHOBHBIX YacTeH: XBOCTOBHKA U pabouell yacTu. XBOCTOBHUK
CBepJia IIpeJHa3Ha4YeH ISl ero KperyieHUsl. XBOCTOBUKH MOTYT ObITh HHJIMHAPUYECKUMHU — JUIS
cBépia nuamerpom ot 0,1 10 20 MM u koHn4yeckumu oT 6 10 80 MMm. KoHnueckuit XBOCTOBUK UMEET
JanKy, GUKCUPYIONIYIO CBEPJIO OT MPOBOPAYMBAHUS M CIIYKAIYIO YIIOPOM IIPH yIAJICHUH CBEpia
W3 MIUHACTS CTaHKa WM Japend. [[wimHapuYeckue XBOCTOBHKH MOTYT UMETh IOBOIOK JUIS
JIOTIOTHUTEIBHON TIEpejaul KPYTAIEro MOMEHTA CBEPIY OT IIMUHICIIS.

PesxxuMbl pe3aHusi mpu CBepieHUH W UX BbIOOpP. [Ipu cBepiieHuuM cBepiay COOONIAIOT JiBa
JBUKCHHSI — BpallaTeIbHOE, KOTOPOE HA3BIBAIOT TJIABHBIM (Pab0unM) WIIH JBUKCHUEM PE3aHUs U
MOCTYIATEIbHOE, HAIPABICHHOE BJOJb OCH. COOTHOMIEHUE ITHX JBUKCHHIA MOXKET H3MEHSTHCS B
IIMPOKHX TIPE/EIax B 3aBUCUMOCTH OT JUAMETpa CBEpia, MaTepualia JIeTalld U CBepia U JAPYTHX
(hakTOpOB.

I[J'ISI XApPAKTCPUCTHKH IIpoHeCCa CBCPJICHHA BBOIAT IIOHATUC — PCIKHUM PC3aHUS. Ilon
PCKUMOM PC3aHHA ITOHUMAIOT OIIPCACIICHHOC COYCTAHUC CKOPOCTH PE3aHMA, IIOJa4Yn U I‘J'IY6I/IH]E>I
pE3aHusl.

CkopocTh pe3aHusi — 3TO IyTh, IPOXOJMMBIM B HAIpPaBIECHUU TJIABHOTO JBHKCHUS
HauboJee yAaJeHHOW OT OCH MHCTPYMEHTA TOUKOM pexyIiel KpOMKY B €IMHUILY BPEMEHHU.

V = 7 d n/1000 (m/mun),

roe n = 3,14;

d — muametp cBepia (MM);

N — YacToTa BpalieHus cepia (00/MuH).

Tak kak guameTp cBepiia U3MEpSIOT B MM, a CKOPOCTh pPE3aHHs OMpPENesioT B M/MHUH
npousBeeHre © d N Heobxoaumo pasaenuth Ha 1000. Bennunna CKOPOCTH pe3aHUs 3aBUCHT OT
oOpabaTeiBaeMOro Marepuana, mMaTepualia cBepyiia U (OpMBI €ro 3aTOYKH, MOJAa4Yd, TITYOUHBI
pe3aHus u oXJaKIeHH. Bee mepeunciieHrble (HakTOphI BIMSIOT HA TEMIIEpaTypy HarpeBa cBeplia
U, CIIeZIOBAaTEIbHO, HA €T0 CTOMKOCTH (CIOCOOHOCTH MPOTHBOCTOSITH U3HOCY).

HCO6XOIlI/IMO INIOMHUTH, UYTO TIIpU YBCIUWYCHUU OHUAMCTpa CBCpJla WJIW TBEPAOCTU
06pa6aTLIBaCMOTO MaTrepuaga CKOPOCTb PpE3aHUA HAaJJO0 CHUIKATh. Tak IIpU CBCPJICHUU HAa CTaHKaX
OHa 3aJ1a€TCA ITYTEM YCTAHOBOK YaCTOTHI BpalllICHUA IIMTUHACIA. JIOHyCKaeMaSI BCJIMYMHA CKOPOCTHU
pe3aHuA oNpCACIACTCA SKCICPUMCHTAJILHO U ITPUBOAUTCA B CIIPABOYHBIX TaGHI/IHaX.
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[Togaga S — Benu4MHA MepeMeNIeHUs CBepila BIOIb OCH 3a OAMH 000pOT, U3MEPSETCS B
MM/00. Tak kak cBepso uMeeT J1Ba 3y0a, mojayua Ha Kax Il 3y0 coctaBmnseT S/2. Ot BbiOOpa nogauu
3aBUCUT MPOU3BOIUTEIHLHOCTh MIPHU CBEPJICHUU U CTOMKOCTh MHCTpYMEHTa. Brirognee paborats ¢
OO0JIBIIION ITOJauei 1 MEHBIIEH CKOPOCTHIO PE3aHUs — IPHU 3TOM MEIJICHHEE N3HAIINBACTCS CBEPJIO.

PeKOMeH,Z[yeMBIC SHAYCHH IoJad M CKOPOCTH pE3aHUA IPHU CBEPJICHHUU C OXJTAXICHHUEM
CBEpJia NpHUBEICHEI B Ta6J'II/II_[e.

651{:[;1212/16;5( CBZI;JI?TISI ) Moaua, CkopocTb pe3anus, M/MHH
Pop Myl\fl ’ MM/00 Cranp YyryH JlaTyHb
or 5 o 10 0,15-0,2 20-30 20-25 25-30
ot 10 mo 20 0,15-0,25 25-35 25-35 30-40
ceble 20 0,05-0,15 30-35 30-35 35-40

J1J1s TBEpIOCTIIIABHBIX HHCTPYMEHTOB CKOPOCTh PE3aHUSI MOKET OBITh yBeNn4eHa B 3-4 pa3a.

['myOuna pe3anus t, MM — TOJIIIIMHA CIIOSI METaJUIa, B HANIPABICHUH PaJiyca CHUMaeMast
cBepisioM. [Ipu cBepiieHHH OTBEPCTHIA B CIUIOMIHOM MaTepuaie t - d/2,

[Tpu pacceepiuBanuu otBeperuii t = (d - D)/2, roe d — muamerp cBepina, D — muamerp
paccBepiIMBacMOro OTBEPCTHSI.

[Tpu BBIOOpE PEKUMOB pe3aHusl B IEPBYIO OYEPEIb MO TaOIHUIIaM MTOAOHPAIOT HANOOIBIITYIO
1ojladyy B 3aBHCHUMOCTH OT TpedyeMoro kadecrBa oOpaOaThlBaéMOM IMOBEPXHOCTH (YEM TOJIIIE
CTpPY’Ka, TEM BBIIIE IEPOXOBATOCTb), IPOYHOCTH CBEpJIAa M CTAHKA. 3aT€M yCTaHABJIMBAIOT TAKYIO
MUHUMAJIBHYIO CKOPOCTb P€3aHusi, IPU KOTOPOIl CTOMKOCTh MHCTPYMEHTA MEX]y HepeTOYKaMH
Oyznet HanOombIIel. Pexumbl pe3aHusi NpUBOASITCS B CIIPAaBOYHUKAX WM TaOIHUIIax.

2. CocraBbTe TEKCTOBYIO Ta0IUIly «OCHOBHBIE AJIEMEHTHI CTUPAIIBHOTO CBEpIIay» 1o (Gopme:

DIeMEHT HaznaueHwue

3. OmnpenenuTe Kakod yroJ JTOJKHA COCTaBISATH MPOJOJIbHAS OCh CBEpiia ¢ oOpasyroliei
nuTOBATBLHOTO Kpyra MPH 3aTOUKE CBEPJIA, €CJIM YTOJl IPH BepiIrHe cBepia 90°.

4. OnpenenuTh 4acTOTy BpallleHUsI CBEpJia, €ClIu CKOpocTh pe3anus V = 31,4 m/muH, a
auametp cBepia d = 10 mm.

5. Onpenenuts TIAYOUHY pe3aHusl TP CBEPICHUN 0TBepCTHUs cBepiioMm d = 8 Mmm; cBepiioMm d
=16 mM.

6. BrImonHUTE CBEepiieHHE MeTajula Ha CTaHKEe (IMaMeTp OTBEPCTHUS - IO YKa3aHHIO
MpernojaBaTeis), BBIOpaTh MPH 3TOM JTUAMETP CBEpIIa.

7°. YKaxxuTe BUIBI U IPUYMHBI BO3MOKHOTO OpaKa Ipu CBEPJICHNH METaJLIA.
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KoHTpoJibHbIE BONIPOCHI:

1. [Touemy nuametp paboueit YacTH CIUPATLHOTO CBEpJia HEOIMHAKOB Y PEKYIIECH YacTh 1
y XBOCTOBHKA?

2. YKaxuTe, KaKoil XBOCTOBUK UMEIOT CBepiia guaMeTpoM 2; 5; 6; 10; 20; 30 mm.

3. Kak Bamser yron mnoabeéMa BHHTOBOM JIMHMM KaHaBKM CBepJia Ha IPOYHOCTD
UHCTpYMEHTa?

4. Kak BnusieT yroJ Ipy BEpIIMHE CBEPJIA HA IPOYHOCTh HHCTPYMEHTA U IIPOLIECC pe3aHus?
5. Kak npu cBepiaeHUN MOXKHO ONPEAEIUTh Hayalo 3aTyIJIeHUs cBepia?

6. Kakumu MHCTpyMEHTaMH KOHTPOJHUPYIOT KauyecTBO 3aTOUKH cBepi? Kakue mapamerpsl
CBEPJI IIPU ITOM KOHTPOJIHUPYIOT?

7. B ueM npeuMyIiecTBO MHEBMATUYECKUX CBEPJIMIIbHBIX MAIIUH MEepe EKTPUUECKUMU?
8. Kak ynep>xuBaeTcss KOHUYECKHI XBOCTOBUK B KOHYCHOM OTBEPCTUU?

9. Kak ycranaBnuBaeTcsi M yaisieTCs CBEPIIO0 ¢ KOHMUYECKUM XBOCTOBHKOM?

10. B kako# Touke pexyiied KpOMKH U3MEPSIOT CKOPOCTh pe3aHus?

11. Kak BbIOpaTh BETUYMHY MOJIAYH U CKOPOCTh PE3aHUs MPU CBEPJICHUH, YTOOBI CBEPIIO
MEHBIIIE U3HAIUBAJIOCH?

12. Tlouemy mnpu CBEpICHUM OJAMHOYHOIO OTBEPCTHUS €ro pa3MeyaroT JIByMs
KOHILIEHTPUYHBIMH OKpYX)HOCTSIMU? Kakoil 1uaMeTp 3TUX OKPYKHOCTEU?

13. Kak BBIIOJIHAIOT IPOOHOE CBEPIICHHUE NIPU CBEPICHUN OTBEPCTUM IO pa3MeTke?
14. Kak cBepysT OTBEpCTUS HA IUJIMHIPUYECKON MOBEPXHOCTH?
15. 3auem ycTaHaBIMBAIOT BKJIA/IBIII IPU CBEPJIEHUH TOJIBIX JeTanei?

16. Tlouemy npu CBEpIECHUU HEPXKABEIOIIUX CTAJIEH HA PEXYIIUX KPOMKaX CBEpJ JIEeTaloT
KaHaBKu?

17. Ilouemy pekOMeHIYIOTCs OOMbIINE MOAaY CBEpIia MPHU CBEPICHUU TEPMOIUIACTUYHBIX
iactmacc?
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IIpakTnueckas padora Ne 4.
«CocTraBjeHre TEXHOJOTHYeCKOi KapThl MOHTAKA 3JIEKTPONPOBOIKN

Heﬂb: I/I3y‘II/ITB ImpaBujia U COCTaBIAOIINE Tpe60BaHI/I5I K TEXHOJIOTHYCCKHUM KapTaM,
Hay4YUTbCsA BBI6I/IpaTB U IOATr0TaBJIMBATh MAaTCPHUAJIbI U HpI/ICHOCO6JICHI/I$I; HAay4YUTbhCA
MOATrOTaBJIMBATD KUJIbI IJI1 OKOHLCBAHUWA; OCBOUTH IIpaBUJIa SKCILJTyaTallkuu.

Couepma}me U NNOPAAOK BBINMMOJTHECHUS paﬁoTbI:

1. U3yunte KkpaTKue TEOPETUUECKUE CBEACHHUS.

TexHonornueckue KapThl HMMEIOT CBOMM Ha3HAueHHEM oOOecreyeHne MpaBUIIBLHOM
OpraHu3aly M NEepeJOBONM TEXHOJOTMH MOHTAXKHOTO TMpOoIlecca MPU BBIMOJHEHUH PadOT MO
MOHTaXYy OTJEJIbHBIX 3JIEMEHTOB AJIEKTPOTEXHUYECKOTO y3J1a HJIM MO MOHTaXY OT/ACJIbHBIX y3JIOB
ANEKTPOTEXHUYECKUX YCTPOMUCTB.

TexHomornueckue KapTbl Ha CJIOKHBIC pa6OTBI H Ha pa6OTLI, BBIINTOJIHACMBIC HOBBIMH
MCTOAaMH, HE MOJYUYUBIINMHU HIUPOKOI'O0 paCHPOCTPAaHCHUS, JOJIKHBI paBpa6aTBIBaTBC$I B COCTaBC
[II1P.

B TexHomornueckux KapTax JOJIKHBI OBITE pa3pa60TaHLI CJIICAYyromue pa3aciibl:

- OpraHI/IBaHI/IH M TCXHOJIOI'UA BBIIOJHCHUSA MOHTAXKHBIX IIPOLICCCOB (CXGMa OpraHu3anuu
pa60T n pa6oqnx MCECT C YKa3aHUCM (1)pOHTa pa60T; OCHOBHBIC YKa3aHH O ITOCJICAOBATCIIBHOCTH U
MECTOAaX BBIITOJIHCHHA pa60T; CIICOUAJIbHBIC Tpe6OBaHI/I$[ 10 TCXHUKEC 6630HaCHOCTI/I).

- MarepuaibHO-TEXHUYECKHE pecypchl  (BEAOMOCTh HEOOXOJIUMBIX  MOHTAXKHBIX
MaTepUajoB, BEAOMOCTh MOHTAXKHBIX U3JETHI U KOHCTPYKLUN, MEXaHU3MOB, IPUCIIOCOOICHUN U
HUHCTPYMEHTA).

- Kanpkymsust Tpy10BBIX 3aTpart.

TumnoBsle TEXHOJIOTMYECKHE KAPTHI CIIOCOOCTBYIOT BHEJPEHUIO €IMHBIX (HOPM BEIOMOCTEH,
rpaduKoB U TabaMIl, pa3pabaTbIBAEMbIX B COCTaBE KOHKPETHBIX TEXHOJIOIMUECKUX KapT, U
3HAYUTENbHO 00JIeryaroT padoTy M0 UX COCTABICHUIO, OTPAHUYNBAsl €€ BHECEHUEM B TUIIOBbIE
KapThl U3MEHEHUH, BbI3BaHHBIX CHENU(PUIECKUMU OCOOEHHOCTSIMU KOHKPETHOW MOHTaKHOM
IUIOLIA/IKH (CXEeMBbI TaKenaxka 000py10BaHUsl, pACCTOSIHUS UX MECTa pa3rpy3Ku o00Opy10BaHUs 10
MOHTAKHOM 30HBI, HAJIMYNE MEXAHU3MOB U Jp.).

2. COCTaBUTh TEXHOJOTHYECKYIO KapTy MOHTa)Ka 3JIEKTPOIPOBOJIKH Ha TPUMEPE CBOEH
KBapTHPBHI.
3. 3amonHuTh AKT
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AKT
TEeXHU4Y€CKOH rOTOBHOCTH 3JIEKTPOMOHTAKHBIX PadoT

Komuccus B cocrase: MpEACTAaBUTECIIA CTpOPITGJ'IBHOfI OpraHu3anuu

(momKHOCTB, (haMuws, ., 0.)
MPEJICTAaBUTEIIS 3aKa34rKa

(momkHOCTD, (hamuIIus, ., 0.)

npeacTaBuTECIA BHGKTpOMOHTa)I(HOfI opraHu3anvu

(momxHOCTD, (hamutus, H., 0.)
IPOM3BEIa OCMOTP CMOHTHPOBAHHOTO AJIEKTPOOOOPYIOBAHUSI.

1. DneKTpOMOHTaKHOM OpraHu3anyeil BbIMOIHEHbI CIEAYIONUE padoThI:

(mepeveHb, OCHOBHBIE TEXHUUECKHUE XapaKTePUCTUKH, PU3NUECKIE 0ObEMBI)

2. QHGKTpOMOHTa)KHbIe pa6OTBI BBIIIOJIHCHBI B COOTBETCTBUHU C IIPOCKTOM, pa3pa6OTaHHbIM

(mpoekTHasi OpraHuzaius)
3. OrcTynienus ot npoekra nepeunciens! B [Ipunoxxenun 1 k axry.

4. Komuccus nposepuia TeXHUYECKYI0 JokyMeHTanuto (IIpunoxenue 2), npeabsBleHHYIO B
o0wveme TpeboBanuit [TY3, CHull 3.05.06-85.

5. UnauBuayalibHbIE UCTIBITAHUS 3JIEKTPOOOOPYI0BaHUS

(mpoBeneHbI/HE
MIPOBE/ICHBI )

6. Ocratomuecs: HEJOJEIIKH, HE IPEMATCTBYIOIINE KOMIUIEKCHOMY OIPOOOBAaHUIO, U CPOKH
UX yCTpaHeHus nepedrciensl B [Ipunoxennn 3.

7. BenoMOCTh CMOHTHUPOBAHHOTO 3JIEKTPO0OOpyAOBaHU MTpuBeaeHa B [Ipunoxenun 4.
8. 3akiroueHue.

8.1. DnekTpoMOHTaxxHbIe PaOOTHI BHITIOJHEHBI MO MPOEKTHOW JOKYMEHTAIlMH COTJIACHO
tpeboBanusm CHull 3.05.06-85 u ITYD.

8.2. Hacrosmuii akT SBISI€TCS OCHOBAaHUEM JIJIA:

a) opraHm3anuu paboThl KOMHCCHH O TpHEMKE 00O0pYIOBaHHWS IMOCIE€ WHIWBHUIYAThHBIX
HCIIBITAHMI;

0) HemocpenCTBEHHOM mepenaud »3JIEKTPOYCTAHOBKH 3aKa3uuKy (TEHMOAPSAYMKY) B
HKCIUTyaTaIHIO0

HpCI[CTaBI/ITCJ'IB 3aKa3dyuKa

(moamuce)

Hp CACTABUTECJIb T'CHCPAJIBHOI'O MMOAPAAINKA




(monmuce)

IIpencraBuTens dIEKTPOMOHTAKHOU
OpraHu3aluu

(moamuce)

Cnamu* [Tpunsau

(moamucek) (moamuck)
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IIpakTnueckas padora Ne 5.

«BplnoJiHeHNe ONepalUH JYKeH!sI M MaliKi NPOBOA0B

Ilesib: HAyYUTHCS BBIMOIHATH BEIOOP MPHUIOS U (pIIroca JUist JTy>KeHHUs ¥ TaliKu KaOeds.

Oo6opynoBanue: IlasyibHUK, OOKOpE3bl, MHUHIET, OTBEPTKH, IUIOCKOTYOLBI, ITUHEHKA,
HarmmuibHUKH, [IOC — 40, cniuprokaHuoIb.

CBs3p C TEMOW TMporpaMMbl MPAKTHYECKOTO OOy4YeHHUs: C Yy4eOHOH MPaKTHKON
(mpou3BoacTBeHHBIM OOydeHueM) — Pazgen 1 «OOmerexHudeckass MOAroToBkay, Ttema 1.1.
«CrecapHble U clieCapHO-COOPOYHBIE paOOTHD)

Couepma}me U NNOPAAOK BBINMMOJTHECHUS paﬁoTbI:

1. U3yunte KkpaTKue TEOPETUUECKUE CBEACHHUS.

[TastHble coeAMHEHUsT — Hepa3beMHbIE COSAMHEHUS, 00pa3yeMble CHIIaMH MOJIEKYJISIPHOTO
B3aUMOJICHCTBUS MEXAY COCAMHAEMBIMU NETAISIMU M MPUCAJOYHBIM MaTepHaloM, Ha3bIBAEMbIM
npunoeM. [Ipunoii-ciiaB (Ha ocHOBE 0JI0Ba, MeIU, cepedpa) UM YUCTHIM MeTaul, BBOJUMBIN B
pacIuiaBj€eHHOM COCTOSIHUM B 3a30p MEXAY COEIuHseMble AeTalnsiMu. TemmepaTypa IUIaBICHUS
IpPUNOS HWKE TEMIlepaTypbl IUIaBI€HUs MaTepuanoB jeraneil. Ilo KOHCTpyKIMM masHbIe
COEMHEHUs] MOJOOHBI CBapHbIM (puc. 1, a - 6). NPEUMYLIECTBEHHOE INPUMEHEHHE HMEIOT
coeiMHEHUs BHaxJieCTKy. CTBIKOBOE COEIMHEHUE U COCIUHEHHE BTABP MPHUMEHSIOT MPHU MajbIX

Harpyskax.
A o)
C ]
a)
C — —)
¢)
I pacr |
e IR |
5)
Pucynok 1

ITaiika 1O3BONSET COEAUHAT HE TOJIBKO OIHOPOJAHBIC, HO W PA3HOPOJAHBLIC MaATCpHAJIbI:
YCPHBIC U IBETHBIC MCTAJUIbI, CIVIABbI, KEPAMUKY, CTCKIIO U [P.

[Ipu maiike NMOBEPXHOCTH JAeTajell OYMIIAIOT OT OKUCIOB M OOE3KUPUBAIOT C IIEJIBIO
MOJIyYEHUSI XOpOIUEH CMayuBAEMOCTH ITOBEPXHOCTH IPHUIIOEM KAYECTBEHHOI'O 3allOJHEHUS UM
3a30poB. Harpes npurmos u neraneil B 3aBUCUMOCTH OT UX Pa3MEPOB OCYLIECTBIISIOT MASUIBHUKOM,
ra3oBOM I'OPEJIKOM, JJIEKTPOHATPEBOM, B TEPMUUYECKUX Iedax U Ap. i yMEHbBIIECHHUsS BPEAHOIO
BIIMSIHUS OKHCIICHHs MMOBEPXHOCTH JeTajeld Mpu mHaike NMpUMeHsoT (uIrochl (Ha OCHOBE OYpBI,
KaHU(OJIM, XJIOPUCTOrO LUHKA), a TaKXe MasioT B BaKyyMeé WIHM B Cpele HeHTpaJbHBIX I'a30B
(apron). PacninaBieHHbIN IpUITIOIl pacTeKaeTcs IO HarpeThIM MOBEPXHOCTSAM CThIKa JIeTalel U mpu
OXJIQXKICHUH 3aTBEPAECBAET, IIPOYHO COCAUHEHUN JCTAIH.

Pa3Mep 3a30pa B CTBIKC OIPCACIIACT MPOYHOCTL COCAUHCHHUA. HpI/I MaJIOM 3a30pc€ JIy4diiae
MPOABJIACTCA B(IJ(I)CKT KalmUWJUIIPHOTO TCUCHU A ITPUTIOA, TPOUECC paCTBOPCHUA MATCPUATIOB JeTanei



B PAacIUIaBIICHHOM IIPHUIIOE PACIPOCTPAHSETCS Ha BCIO TOJIIMHY MAasHOTO MmiBa (TIPOYHOCTH
oOpazyromerocs pactsopa Ha 30...60% Bbllle MPOYHOCTU MIPUIIOSA).

Pasmep 3a3opa mpunumarot 0,03...0,2 MM B 3aBUCHMOCTH TPHUITIOS (JIETKOIUIABKUN WIIN
TYrOILIaBKHI) U MaTepuaa JeTaieil.

[Tpumnoii ¢ Temmneparypoii riasnenus 10 400 °C nHas3pBaloT JierkoriaBkumu. Hamnbomee
LIIMPOKOE NPUMEHEHUE MMEIOT OJIOBSIHHBIE-CBUHIIOBBIE, OJIOBIHHO-CBHHIIOBBIE CYPbMSHHUCTHIE
npurion (ITOC90, ITOC61). DT npunon He cieayeT NPUMEHSTH Ui COSAUHEHHH, paboTaroImuX
npu TeMieparype cBbiiie 100 °C niam noaBepKEHHbIX IEUCTBUIO YIAPHBIX HArPY30K.

[Ipuron ¢ TeMrepaTypoii miapienus cbime 400 °C Ha3pIBAIOT TYrOIIIaBKUMH (cepeOpsHbIC
WM Ha MeIHOM ocHoBe). IIpunoit Ha menHoit ocHoBe (Bllpl, BIIp2) otnnyaroTcs noBemeHHOM
XPYHKOCTbIO, UX MPUMEHSIOT ISl COEUHEHMS JIeTalel, Harpy>KEHHbIX CTaTU4YECKON Harpys3Kkoi.
Cepebpsinpie npurion (I1Cp40, I[ICp45) npumeHstoT Juisi OTBETCTBEHHBIX coeAuHEHUH. OHU
YCTONYMBBI IPOTUB KOPPO3UU U IPUTOJHBI JIJIs1 COEIMHEHUS JIeTallel, BOCHPUHUMAIOIIUX YIaPHYIO
¥ BUOPAIMOHHYIO HATPY3KH.

JIOCTOMHCTBOM IAasiHBIX COEIMHEHHMM SIBJISETCS BO3MOYKHOCTb COCIMHEHMS Pa3sHOPOIHBIX
MaTepuaoB, CTOMKOCTb IIPOTUB KOPPO3UHU, BO3MOXKHOCTh COCAMHEHUS TOHKOCTEHHBIX JETAJICH,
FepMETUYHOCTD, MaJlasi KOHLICHTPALMs HAIPSLDKEHUM BCIEACTBUE BBICOKOM IIJJACTUYHOCTH IIPUIIOS.
[Talika MO3BOJISIET IOMYy4YaTb COCIMHEHMs JETajledl B CKPBITBIX W TPYAHOJOCTYIHBIX MeECTax
KOHCTPYKLIHH.

HenocraTkoM naliky 1O CpPaBHEHHUIO CO CBAPKOHM SBIISETCS CPaBHUTEIBHO HEBBICOKAs
[IPOYHOCTh, HEOOXOJUMOCTh MaJbIX W PABHOMEPHO pACIpPENEICHHBIX 3a30POB  MEXKIY
COCMHSAEMBIMU JETATSIMH, YTO TPeOyeT WX TOYHON MEXaHHMYECKOW 0O0pabOTKM M KayeCTBEHHOU
cOOpKH, a TakXkKe MpeJIBapUTEIbHOM 00pab0TKH MOBEPXHOCTEN epe1 NaiKkou.

[IpuMeHeHHe mTasHbIX COEOWHEHUM B MAIIMHOCTPOCHUM pPaCIHIMpPSETCs B CBS3U C
BHEJIPEHUEM ILIACTMACC, KEPAMUKH U BBICOKOIIPOUYHBIX CTaJIed, KOTOpBIE IJIOXO CBAPUBAIOTCS.
[Taiikoit cOeMHSIOT TUCTBI, CTEPIKHU, TPYOBI U Ap. Ee mupoko NpuMeHsI0T B aBTOMOOHIIECTPOSHUT
(pamuaTophl M JIp.) U CaMOJIETOCTPOEHUHU (OOIIMBKA C COTOBBIM MTPOMEKYTOUHBIM 3aIIOTHEHUEM ).
[Taiika siBisIeTCS OJTHU U3 OCHOBHBIX BUJIOB COCTMHEHUH B PAAHOIIEKTPOHUKE U TPUOOPOCTPOCHUH.

Pacuer Ha NpPOYHOCTH TAasHBIX COEAMHEHUH MPOM3BOAAT HA CIOBUT METOAAMHU
COIIPOTHBIIEHUS] MarepHuaioB. Hamo yuuThIBaTh, YTO B HAaXJIECTOYHOM COEJUHEHUHU IUIOIIAIb
pPacyeTHOro CeYeHUs paBHa IO KOHTaKTa JeTanel. /|y Hax1ecTOUHbIX COeAMHEHUH AeTanen
U3 HU3KOYIJIEPOAUCTOM CTanM, MOJYyYEHHBIX OJIOBIHHO-CBHHIOBbIMU mnpunosmu (I10C40),
lonyckaeMoe Hanpskenue Ha casur [ T ]=60H/Mm?,

2. IToAroToBUTH MasAbHUK MalKe.

3. BBIOTHUTD 3aYMCTKY OT M30JISIIMU U JTyKEeHHUE Kades.

4. BpINOMHUTH MalKy MOATOTOBIEHHOW CKPYTKH JIBYX M TPEX IMPOBOJOB.
5. OTBETUTH Ha KOHTPOJIbHBIE BOIPOCHI.

6°. YkaxxuTe BUIBI U IPUYMHBI BO3MOKHOTO OpaKa Ipu MaiKe M JTyKEHHH.



KoHTposbHbIe BOIPOCHI:

1. Tlouemy mpu maiike COeAMHSEMBIC ACTAU COXPAHSIOT IMEepPBOHAYAIBHYIO (GOopMy U
pasmepsi?

2. B ueM 0COOEHHOCTD MJIOTHBIX IIIBOB?

3. UTo Ha3bIBAIOT MPUIIOEM?

B~

. PactmgpoBats mapky npumnost [1OC 61.

9,1

. Kakue marepuansl nasrorcss MATKUMH TPUTIOSMH?
6. OCHOBHOI HEIOCTATOK LIBOB, MAasHBIX MATKUMHU IIPUIIOSMHU.
7

. HazoBute Hanbomnee pacripocTpaHeHHbIE TBEP/IbIC IPUTIOH.

o0

. st gero mpuMeHstoT GIrochl?

9. HazoBuTte Quitochl asis Naiiku MATKUMU IPUTIOSIMH.

10. HazoBute (uUIrOCHI 151 TAKK TBEPABIMH TPUITOSMH.

11. Tlouemy aieKTpUYECKUE MAsITEHUKHA 00Jiee MPEAMOYTHTEIBHBI, YeM BCe Apyrue?
12. B 4yemM cOCTOUT MOATOTOBKA MTOBEPXHOCTH JIETaIU K Manke?

13. Kak moAroToBUTh MasJIbHUK K ITalKe?

14. Kakue npunou NpuMEeHsIOT AJ1s TalKU MaJIOyTIEPOJUCTBIX CTaIei?

15. KakuMu npunosiMu nasitoT MHCTPYMEHTAJIbHBIC CTaJIH?

16. Kakoli npumnoil NpuUMEHSIOT [UIsi HamalKu TBEPIOCIUIABHBIX IIACTMHOK PEXYLINX
UHCTPYMEHTOB?

17. C xako# 1eJIbI0 BBITIOJHSIOT JIyKeHue?
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IMpakTnyeckas padora Ne 6

«CocTraBJjieHHE TeXHOJOTH4eCKOH KapThl BHITIOJHEHHsI ONPECCOBKHU KUJI IPOBO/0OB U
Kaoegen»

Heﬂb: I/I3y‘II/ITB croco0 HaIIpE€CCOBKU MEAHBIX HAKOHCYHHUKOB JJIA ITOACOCANHCHUS KU K
BHHTOBBIM (6OJ'ITOBBIM) 3aXKUMaM; HAYy4YUTbCs BBI6I/IpaTB H 11oAroTraBJIMBaTb HAKOHCYHUKH IJIA
HaIMPpCCCOBKU, HAYUUTHCS NOATOTABIMBATH KXUJIbI JJII OKOHLICBAHUS; OCBOUTL IIpaBUJIa
OKCILTyaTalluu Ipecca.

Couepma}me U NNOPAAOK BBINMMOJTHECHUS paﬁoTLI:

1. U3yunte KpaTKue TEOPETUUECKUE CBEACHHUS.

CoenuHeHue, OTBETBICHUE U OKOHIIEBAHUE MEJIHBIX U QJIFOMUHHUEBBIX KHJI OIIPECCOBKOM
LIMPOKO PACIIPOCTPAHEHO B AIEKTPOMOHTAXKHOM NMpakTuke. OnpeccoBKa MOKET BBIITOIHATHCS
croco0amMy MECTHOTO B/IABIMBAHUS, CIUIONIHOTO M KOMOMHUPOBaHHOTO oOkarus. [1pu
OTIPECCOBKE JKMJIAa IPOBOAA I KaOesst BBOIUTCS B TPYOUATYIO YaCTh HAKOHEYHUKA WITH
CHELHAJIBHYIO TUJIb3Y U CXKUMAETCS ¢ IOMOILBIO MAaTPUILIbl M yaHCcOHA. KoHTakTHOE aBieHue,
CO3J1aBa€MO€ TP 3TOM MEXy I'MJIb30H U XKUIIOH, 00eCIIeunBaeT HaJeKHOE IEKTPUIECKOE
COEZIMHEHHUE.

IIpu onpeccoBke crnocoOoM MECTHOTO BAABIMBAHUSA 3yObsIMH ITyaHCOHA B OJJHOM MJIM HECKOJIBKUX
MeCTax co3JaeTcs OOJIBLIOE aBJICHUE B OTHOM MECTE U HAMIYUIIUI 3IeKTPUUECKUN KOHTAKT
(puc. 9,a).

[Ipu onpeccoBke CITIONTHBIM 00XKaTHeM OOJIbIIIOE JaBlICHHE, a CIeJ0BATEIbHO, M XOPOIINi
ANIEKTPUUYECKUI KOHTAKT CO3JAI0TCS HA BCEM NPOTHKEHUU oOokarus (puc. 9,0).
KomOunupoBanHoe o6xkarue (puc. 9, B) MO3BOJISET YAyUIIUTh JEKTPUUECKUN KOHTAKT MEXIY
KHUJIOW U TPyOUaTON 4aCThI0 HAKOHEYHHKA MJIM THIIB3BI O1aroapsi TOMy, 4TO B YCJIOBHSAX
CILIOLITHOTO 00KaTus CO3AAaeTCs IOMOJIHUTENBHO OONBIIOE AaBJICHNUE B MECTE B/IaBIMBaHUS 3y0a
IIyaHCOHa.

HanexHOoCTh KOHTAaKTHOIO COEAMHEHUS BO BCEX CIydasiX JOCTaTOYHO BBICOKA, €CJIN MPAaBUIBHO
orpejesieHa 001acTh MPUMEHEHUs], TOUHO BBIOpaHbl HAKOHEYHUK MJIM THIIb3a, paboune
MHCTPYMEHTBI, THIATEIbHO MOJrOTOBJIEHBI IOBEPXHOCTHU U NMPABUILHO IPOM3BEEHA OIIPECCOBKA.

a) 6) ~ 8)

Puc. 1. CiocoOsI onpeccoBKH:
a — MECTHBIM BJIaBTUBaHUEM, O, B — CILIONIHBIM U KOMOMHUPOBAHHBIM 00KaTHEM




CrtpouTtenbHbIC HOPMBI U TIpaBUJjIa YKa3bIBAIOT, YTO JJISI OKOHIIEBAHUS AJTFOMUHUEBBIX JKUJT
(ceuenuem ot 16 10 240 MM?) poBOAOB HanpskeHueM 10 2 kKB u xabeneii 1o 35 kB crnenyer
IPUMEHATH TPyOUAThle HAKOHEUHHKH, JUIsl KM CEUeHHEM 2,5 MM TIPOBOJIOB HANIPSKEHHEM 710 2
kB u kabeneii 1o 1 kB — komnbIieBbIe HAKOHEYHUKH (TTHCTOHBI).

JIns coeIuHEHNs alFOMUHUEBHIX XKHIl (cedenneM oT 16 1o 240 Mm?) npoBoIoB
HanpsbkeHueM 10 2 kB u kabeneit 10 1 kB pekomenayrorcs runb3sl 1o 'OCT 9691-68, a niis
COCTMHEHUS U OTBETBICHUSA KU ceueHueM 10 MM2 —TuiIb3sI [AQO, 11 coeTMHEeHNST MEIHBIX
xui (cedeHueM ot 16 mo 240 MM2) IIPOBOIOB HampspkeHueM 110 2 kB 11 kabeneit 10 1 kB —
rms3el o 'OCT 7388—70.

Jlns okoHIIeBaHHs MeIHBIX K1 (ceuenreM oT 0,75 10 240 MM?) HPOBOIOB HANPSKEHHEM
1o 2 kB kabexneit no 35 kB Hago ucnonb3osarsk HakoHeuHuku o ['OCT 7386—70, a
MHOTOIIPOBONIOYHBIX K1 (ceuenreM 1— 2,5 Mm?) mpoBofoB HanpskenneM 2 kKB u kabereit 10 1
kB — Hakoneunuku (nmuctonsl) mo 'OCT 9688—76.

JlomyckaeTcsi IPUMEHSATh OTBETBIICHHUS JKIJI CedeHHeM 2,5 MM> POBOJIOB HATIPsKeHHeM 10 2 KB
OTpeccoBKOH B (oJibre rpedeHUYaThIMU MaTPUIIEH U yaHCOHOM. {7151 OTIPECCOBKU HUCIIONB3YIOT
pa3IuYHbIe MHCTPYMEHTHI U MEXaHU3MBI, ITOKa3aHHbIE B Ta0M. 1.

WHCTpYMEHTHI U MPUCIIOCOONICHHUS: TIPEeCcC WM KJEIIH, MaTPULIbl U IyaHCOHBI, CTaJbHas
IIETKA W3 KapJIOJICHTHI, CTAJIBHOW €pIIMK, WHCTPYMEHT JUIsl 3aMepa ITyOMHBI BJIaBJIMBAHMS,
KOMOMHHPOBAHHBIE TUIOCKOTYOIIbI, ITaCCaTHXKU, Kiemu aisi cusatus uzoisinuu KCU-1, Mb-1.

M3yuute wu pomomnute pasnen  «MHCTpyKTHUBHBIE  yKa3aHUST U TIOSICHCHHS»
TeXHOIOrMYEeCKOM KapThl:

JCcKHM3bl M HAUMEHOBAaHUeE onepanuii HNHCTPpYKTHBHBIE YKA3aAHUS U
MOSICHEHHU Sl

Br16op HakoHEYHHKA




YcTranoBKka HAaKOHEUYHUKA

H3onupoBka

38




MJK 01.02.
IpakTnyeckas padora Ne 1.

«Pacuér ceueHus mpoBoja Mo JIOMYCTUMON IJIUTEIbHOM TOKOBOM Harpy3Kke u
IIOTEpE HANPSKEHUS.
Hess: [TonyunTs HaBBIK pacuéTa U BRIOOpa CEYEHUs IPOBOJIOB.
3apaHue: Boibepute n obocHyiTe BbIGOP NPOBOAKM ANA BalLEN KBapTUPDI.

Pacuyét npousBoauTca o ABYM napamMerpam:

e 10O AOMNYCTUMOMY Harpesy NPOBOAOB;

e 1O AOMNYCTUMOMY NAAEHUIO HaNPAXEHWA Ha y4acTKe Lenu.

Jlis onpenenieHus najeHus HalpspKEHUs Ha y4acTKe el HE0OXOMMO 3HATh AJIUHY 3TOrO
ydacTka B MeTpax. To ecTb MMeTh TOYHBIM IUIaH JIMHUU JIEKTpOIepeaayd B Maciirade. 3arem,
BBIYHCIIUB MIPEATNOIaraéMyo Harpy3Ky Ha IaHHbIM y4acTOK JJMHUM JIeKTponepenadn B BT (BaTTax)
i KBT (KkuoBaTTax), onpeaenuTs MpeanogaraeMblii TOK, KOTOPBIA OyIeT MpoTeKaTh 10 Y4acTKY,
paznenus Harpy3ky B Bt (1kBr=1000BT) na Hanpsbxenue cetu (127,220 win 380 BobT), pe3yapTaT
neneHust U OyzieT 03HavyaTh NpeAroiaraeMelii TOK B A (amnepax).

3aMeTHM, 4TO MNpH pacuéTe Harpy3kd HEOOXOIMMO CYMMHUPOBaTb MOIIHOCTH BCEX
norpeduTeneil 371eKTpoIHEpruu (OCBETUTEIbHBIE MPUOOPBI, HArpeBaTelH, 3JIEKTPOABUraTelH,
JIEKTPOHHYIO alnaparypy, CTUpajbHble MAaIIUHbI, XOJOAWIBHUKM M T.1.). 3aTeM CyMMY
MOIITHOCTEH TOTpeOuTENel YMHOXHUTh Ha HEKHH KO3(pPUIIMEHT, yIUTHIBAIOUINI BO3MOXHOCTD
OJTHOBPEMEHHOTO BKIIIOUEHUS MOTpeduTenei. [pyrumu ciioBamu, €Ciid Bce HOTPEOUTETH HE MOTYT
OBITh BKJIFOUEHBI OJJHOBPEMEHHO — TO 3TO HY)KHO Y4€CTb.

OnpenenuB Harpy3ky M IpearoyiaraéMblii TOK, 3Has JIOMYCTUMOE 3HAau€HUE MaJeHUS
HanpsDKeHUs, MOXKHO 10 3akoHYy Oma ompenesnuTs TpeOyeMoe CONPOTUBIIEHUE ydacTKa LEenu —
pa3fenuB  JOIycKaeMoe IaJIeHUE HaNpsDKeHUs B BOJIBTaXx Ha TOK B ammepax. llomyuum
JIOIIYCKaeMO€E COIPOTHBIIEHHE ydacTKa Lienu B omax. Jlanee, 3Has IIMHY ydacTKa B METpax, MbI
MO’KEM OINpPEAETUTh TpeOyeMoe yIeIbHOe CONPOTHBIIEHHE TPOBOJIOB, PA3/IeNIUB HalleHHOe ob1ee
conpoTHBieHre B OMax Ha JI0JIMHY y4acTKa B MeTpax. 3Has yAeJabHoe conpoTuieHne OM/M, 1o
Ta0auIaM moadupaeM HEOOXOIUMOE CeYeHHE MPOBOJAOB, YUUTHIBAsS BBHIOPAHHBIA MaTepHall, s
Meau OyeT OJJHO CeYeHHe, AJis aTFOMUHUS — JPYToe.

BblBOP CEYEHWSA KABENS

ANIOMHUHHEBLIO KHNLI

Tox Cevonne Tox
Moumoctu. By | o | amrowars | wob » L

2208 | 380B A A ] A 2208 | 3808 A
3,3 6,4 15 10 -
4,6 9 21 20 16
59 |15 27 25 4,0 20 4,6 9 21
74 | 145 | 34 32 6,0 25 57 | 11
1 | 214 | 50 50 D 32 83 | 163
50
63
63

35 | 68 | 16

154 | 30 70 63 6 12,1 | 23,5 55
18,7 | 36,4 | 85 80 14,3 | 27,8
22 | 42,9 | 100 | 100 16,5 (32,1 | 75




MpI OCTaHOBUIIUCH BKpPATIIE HA JAHHOM pacuéTe OTOMY, YTO B OOBIYHON OBITOBOM MpaKTHKE
JUIsL HECTICITUAIIMCTOB, a OOBIYHBIX JIIOACH 3TOT pacuér, Kak MpaBujo, He HyxeH. [loroMy uyTo Ham

NPUXOIUTCSA MOAOMpaTh MPOBOJA K BHYTPEHHEH MPOBOJAKE JOMa MM KBAapTUPHI, a IpU
HEOOJIBIINX PACCTOSHUAX MaJICHIE HAMIPSDKEHUS Ha TPOBOaxX OyAeT CTOIb MaJIbIM, YTO €r0 MOXHO
HE YYUTHIBATb.

JlJ1s 3TOTO TOYHO TaK K€ OIpenessieM, 4To y Hac Oy/AeT MOAKIIOYEHO U3 MOTpeOuTeneH,
MpUYEM CYMMHPYEM MOIIHOCTH TOJBKO T€X MOTpeOuTeNel, KOTOPhIe MOTYT OBITh MOAKIIOUYEHBI
omHoBpemeHHO! M3 Bcex BapuMaHTOB MOJKIIOUEHHS BBIOMpAacM BapHaHT C MaKCUMAaJbHOU
MOIITHOCTHIO. Hampumep, Mbl HOJTYYHIN CyMMapHYIH0 MaKCHUMAJIbHYIO MOILIHOCTh OJHOBPEMEHHO
BKIIIOYEHHBIX moTpedutened — 11 000 Barr (1,1 xBt). PazmenuB momHOCTh B BarTax Ha
Hanpspkenue B Bonbrax (11 000/220=50 A) momyuum Tok B 50 amriep.

Jlanee OONBIIMHCTBO CTAaTEH HA ATY TEMY IpeiaraeT 0OpaTUThCs K TabIuIaM, U3 KOTOPBIX
M0 TOKY MOHO BbIOpaTh HeoOxoaumoe ceueHue nposoja. (Takas Ttabmuna ects B [1YD). U st0
npaBwiIbHO. HO B %U3HU 4acTo Moja pyKoil HET HU TabIuIl, HU UHTEPHETA, a ONPEACTUTh CEUCHUE
HykHO. [ToaTOMY, HE MOBTOPSIS Ipyrue CTaThbu U HE MPHUBOIAS TAOIUIBI, Mbl IPEIJIOKUM APYTOi
CIOCO0 OnpeeNeH s CEYEeHUSs, TPUKUIOYHBIN.

Bb10op ceuenns kadeJisi M IPOBO/A: 110 HATPEBY, N0 TOKY, 110 NIOTepe HANPSAKEHUs!

Cedenne nNpoBooB M KabdeJiel ONpeiessoT, UCX0Id U3 JOIMYCTUMOIO HarpeBa ¢ yu4eToM
HOPMAJIBHOTO M aBapUMHOTO PEXKHMMOB, a TAKKE HEPAaBHOMEPHOI'O PACHPEIEICHUS TOKOB MEXKIY
OTICIBPHBIMU JIMHUSIMHU, TIOCKOJIBKY HarpeB H3MeHseT (u3nuecKkrue CBOWCTBA MPOBOTHUKA,
MOBBILIAET €r0 CONPOTUBIIEHUE, YBEIUUYMBAECT OECIOJIE3HBIN PacXoJl 3JIEKTPUUYECKON IHEpruu Ha
HarpeB TOKOMPOBOSIIMX YacTed M COKpAIIaeT CPOK CIyXKObl m3oismuu. Upe3MepHbIil Harpes
OIaceH JJIs U30JSLNUN U KOHTAKTHBIX COCIMHEHUH U MOXKET MPUBECTH K II0KAPY U B3pBIBY.

Bb100op ceuenns kadeJisi M MPOBO/AA 10 HATPEBY

BpiOop cedeHuss u3 yCIOBHM JOIMYCTUMOTO HarpeBa CBOJAUTCS K TOJIb30BAHUIO
COOTBETCTBYIOIIMMH TaOJHIIAMHU JUTUTEIBHO JTOMYCTUMBIX TOKOBBIX HAarpy3ok Im mpu KOTOpBIX
TOKOMIPOBOJISIIINE KUJIbI HATPEBAKOTCS JI0 MPEIETBHO JIOMYCTUMOW TeMIEPATyphl, YCTAHOBICHHOMN
MPAKTUKOW Tak, YTOOBI MPEAyNPEIUTh MPEKACBPEMEHHBIM HM3HOC H3OJISIIIUH, TapaHTUPOBATh
HAJIC)KHBII KOHTAKT B MECTaX COCJAMHEHHUS] MPOBOJHUKOB U YCTPAHHUThH PA3JIMYHbIC aBAPUIHbBIC
CUTYyaluu, uto Habmroaaercs npu [n > Ip, Ip - pacueTHbIi TOK HArpy3KU.

[lepuoanueckue HArpy3kd MOBTOPHO-KPATKOBPEMEHHOTO PEKHMMa IMPH BHIOOpE CEYCHHS
Ka0eJsl MepecUnTHIBAIOT Ha MPUBECHHBIN ATUTEIbHBIN TOK

4/TIB

I, =Ing m

rae InB - TOK TOBTOPHO-KPATKOBPEMEHHOI'O PEKUMa MPUEMHHUKA C IMPOAOJIKUTEIBHOCTHIO
BkIrouenus 11B.

IIpakTyeckas padora Ne 2



«I/I3yqe}me TEXHOJOI'HM MOHTAXKA U MPUHIUIIMAJIBbHBIX CX€M BKJIKYCHUA
OCBCTHUTEJIBHBIX 3JICKTPOYCTAHOBOK)).

Ieab:  OCBOMTH YTEHHE NPUHIUNHMAIBHBIX CXEM KBApTHUPHOW 3JIEKTPOIPOBOJIKHU;
HAy4YUThCS COCTABIIATH M0 IPUHLUIINAIBHBIM CXeMaM (MOHTaXHbIE) CXEMBbI COEIMHEHUH.

3ananue 1. MoHTaK KBAPTHUPHOI MPOBOAKH

ObopynoBanme: onHodasubli cuetynk CO-4, ogHodasneie aBToMaT BA25, BA 16;
pacrpenenuTesnbHas KopoOka Ha 4 BBOJA; €BPO pO3€TKA HAPYXKHAS; ABYXIIOIIOCHBIHM BBIKIIIOUATENh
HapYKHBIN; TATPOH HACTEHHBIH; PO3eTKa C BUJIKOH JUIS JIEKTPOIUINTHL; Kabens kabens BBI™ 3x2,5;
yKa3aTelb HaIllPSKEHUS; SJIEKTPOMOHTAXHbIN HHCTPYMEHT.

Copaeprxanue H IOPSI0K BbINOJTHEHUS] pa00ThI:
1. U3yuute cxeMy KBapTUPHOH TPOBOJKH.
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2. BBINOJIHUTE MOHTaX CXEMBI HA CTEHJE.

3. He BrurouaiiTe aBTOMaThI, 0€3 pa3perieHus mpernoiaBaTers.

KoHnTpoJsbHBIE BONIPOCHI:

1. IlepeuncnuTe mpaBuia TEXHUKH O€30MACHOCTH P BHINOJHUM MOHTa)Ka KBapTHUPHOM
IIPOBOJKH.

2. YkaxuTe, Kakue MapKH IPOBOJIOB PUMEHSIOT JJI1 MOHTa)ka MPOBOJKU B KBapTUpe?

3aganue 2. MoHTaK ¥ NOAK/IIOYEHHE JIOCTPBI HA 3-5 j1aMn

O6opynoBanmue: [laTpon HacTeHHBIH; Kabens kadens BBI' 3x2,5; ykazaTens HanpsiKeHUs;
NIEKTPOMOHTAXHBINI HHCTPYMEHT.
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Conep:xaHnue ¥ NOPSIAOK BbINOJIHEHNUSI Pa0OThI:

1. U3yunte NpUHIMIHATIBHYIO CXEMY OCBETHTENIbHON YCTAHOBKH M COCTaBUTE U1l CXEMY
COCMHEHUI OCBETUTENHbHOM YyCTaHOBKH. (OCOOCHHOCTBIO CXEM COCIUHEHHUH YCTaHOBOK C
MHOTOJIAMIIOBBIMH ~ CBETHJIbHMKaMH  fBIISETCS TO, YTO YMCIO MPOBOJAOB, MIYIIUX U3
OTBETBHUTEIHHOW KOPOOKH B CBETHIJILHUK, MOXKET OBITh HE PABHO YIBOSHHOMY YHCIY JIAMIT 3TOTO
CBETHJIbHHKA, TaK KaK 4acThb COEIMHEHUH BBIMOJIHEHA BHYTPU CBETUJIIbHUKA, & OCTaBIIASICS YaCTh -
B OTBETBUTEIILHON KOPOOKeE.

CoennHeHHE 3JEMEHTOB CXEMbl OCBETUTENIbHON YCTAaHOBKHU MPOU3BOJAT BHIUEPUHBAHHEM
MEepPEeMBIYeK MEXy KOHIIaMH (BBOJaMH) TPOBOJOB B OTBETBUTENHHOU KopoOke. [IpocnexuBas
MPUHLIMIIHATIBHYIO0 cXeMy OT (a3bl «A» 10 «N», mocaen0BaTeNbHO ONPEAETIIOT, MEXIY KaKUMHU
JJIEMEHTAaMH B CXEME COSAMHCHHSI HEOOXOMMO YCTAHOBUTD Pa3phIBBI (ITPH MTOMOIIH MIEPEMBIYECK )
JUISL TOTO, YTOOBI 00ECTIEUnTh B HEW TaKOE e MPOTEKaHHe TOKOB, KaK U B IPUHLUITHAIBHON CXeMeE.

SA2
R U | 1
Se—

e SA3
B > g 3
N o EL2 EL3 | El4

Pucynok 1- Cxema npuHuunuanpHas (JIrocTpa)
2. CobOpatb cxeMy, BBIITIOJHUTH IPOBEPKY PAOOTOCIIOCOOHOCTH CXEMBI.
KoHTpoJibHbIE BONIPOCHI:
1. IlepeuncnuTte mpaBuia TEXHUKH O€30MACHOCTH IMPHU BHINOJHUM MOHTa)Ka KBapTHUPHOM
MIPOBOJIKH.
2. YkaxuTe, Kakue MapKH IPOBOJIOB PUMEHSIOT JJI1 MOHTa)a MPOBOJKU B KBapTUpe?
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«MOHTAaK cXeM YupaBJ/Ji€HUA JJICKTPUICCKHUM OCBECIICHUEM))

esb: OCBOUTH YTEHUE NPUHLUUIHAIBHBIX CXEM; B COOTBETCTBUM CO CXEMOW COCIMHEHUU
MIPOM3BOIUTH ITPO3BOHKY MPOBOJIOB M COOPKY CXEM.

Teopernyeckas 4acTh

DJIEKTPUUYECKOE OCBEIICHHE — 3TO MPeoOpa3oBaHUE 3JICKTPOIHEPTHU B CBET B IIEISIX
CO3/IaHUS TUTUEHUYECKHU OJaronpUsTHBIX, KOM(MOPTHBIX U 0€30MACHBIX YCIOBHIA JIJIsl 3pPUTEIHHOTO
BOCIIPUSTHUS.

VYnpasneHue 3J€KTPUYECKUM OCBEIIEHHEM MOXHO OCYILECTBJISATh KaK B Py4HOM, TaK U B
ABTOMATUYECKOM PEKUME.

I[Ipu pyyHOM YyIOpaBJICHUM BKIIOUCHUE OCBEIICHUS OCYIIECTBISACTCA IIPU ITOMOIIMU
BKJTFOUCHUS KJIABHIIIHBIX BBIKJIFOYATEIICH, KHOITOYHBIX TIOCTOB, PYOHMIBHUKOB MJIM aBTOMATHYECKUX
BBIKJIIOYATEIICH.

ABTOMATUYECKOE YIPaBJICHHE BKJIIOUYCHHEM OCYILIECTBISAECTCS IPU IMOMOIIHM JaTYMKOB
OCBEIICHUS U JIBUKEHUS, peJie BpEMEHH, YIPaBIIEMbIX pelie, a Takxke oT cucteM ACY.

CucreMbl aBTOMAaTUYECKOTO YIPABJICHUS OCBEIIEHUEM, YCIOBHO MOXHO Pa3Ae/IUTh Ha JBa
OCHOBHBIX KJIacCa - TaK Ha3bIBAEMbIC JIOKAJIbHbIE U HEHTPAJIU30BAHHbIE.

JI71s1 TIOKaNIbHBIX CHCTEM XapaKTEepPHO YIPaBICHUE TOJIbKO OJHOM rPYIIION CBETUILHUKOB, B
TO BpeMsI KaK IIEHTPATM30BaHHBIC CHCTEMBI JOIMTYCKAOT MOJKIIOYCHHIE MPAKTUYECKH OECKOHEYHOTO
YHUCJIA pa3/ieJbHO YIIPABJISEMbIX IPYIIT CBETHIBHUKOB.

B cBoto ouepenp, Mo oXBaThIBaEMOU cdepe yIpaBICHHS JIOKATbHBIC CHCTEMbI MOTYT OBIThH
MOAPA3ACIICHBl HA «CHCTEMbI YIPABJIECHHMH CBETHJIbLHUKAMI) U «CHCTEMbI YIPABJICHUS
OCBellleHHeM IOMeNIeHUiT», a UECHTPAIN30BAHHbIC - HA CHeHAJTU3MPOBAHHBIE (TOJBKO s
ylpaBJieHHsI OCBelIeHHeM) 1 0011ero Ha3HAaYeHus (JUIsl YIPaBJICeHUS BCeMHM HHKeHEPHbIMH
CHUCTEeMaMH 3JaHUA - OTOIUICHUEM, KOHAUUMOHHUPOBAHUEM, I[IOKAPHOM H  OXPAHHOU
CUTHaJIM3AIUEeH U T.1.).

Hcnonab3zyemoe o0opyroBaHue:

- aleKTpoMOHTaXHbIN cTon DMC-CMIT:
= nraboparopHsIii Moyh «OaHO(da3zHOE U TpEXPa3zHOE MUTAHUEY;,
= tabopaTopHbIil MOayNTh «IIuTaHue M KHOMKA aBapUHHOTO OTKITFOUEHUSY;

- Tpé€x(da3HbIil aBTOMaTHUeCcKUil BeIKkitouatens (BA 47-29 3P);

- KJIaBUIITHBIN BBIKJIIOUATENb;

- TaTYUK JBUKCHUS,

- oroperne;

- IaTPOH HACTEHHBIH JIJIs TaMIIbl HAaKaJIuBaHUS;

- namria HakanuBaaus 40-60 Bt (ue 6onee);

- COCIMHUTENbHBIE TIPOBOJHUKU;

- Ka0eab KaHall,

- MOHTa)KHasl TIaHEeb;

DIN-peiixka.
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1. M3yunuth TEOpEeTHUYECKHII MaTepuall IOCTAaTOYHBIA JUIsl BBIMOJHEHHS JIaOOpaTOpHOU
pa0oTbl. OTBETUTH HAa KOHTPOJIBHBIE BOIIPOCH! U MOJIYYHUTh y MPENOAABATENS JOMYCK MPOBEICHHIO
nabopaTopHOi pabOTEHIL.

2. CormacHO puCyHKa | BBINOJIHUTH DJIEKTPUYECKHE COEAMHEHHA MOAYJIEH W
3JIEKTPOYCTAaHOBOYHBIX YCTPOMCTB.

a1 SA1 HL1
A VaVEN il Y ®
IR Jarmiuk

\} _ OsuwkeHusi H2

L~ L D @
\_/

13 :--fq:w H3

Y E\T‘|—| : ®
— -
N L i

PI/ICYHOKI — CxeMma QJICKTpHUYCCKAasA I M3YUYCHHUA CXCM YIHPABJICHUSA 3SJICKTPHUYCCKUM
OCBCHICHHUEM.

s 3axperuienust DIN-peiikn He0o0X0AMMO yCTaHOBUTH HECKOJIBKO MOHTAKHBIX KIIUTIC ITPH
IIOMOIM  CaMOpPE30B  TaK, YTOOBl PACCTOSHUE MEXAYy KIUICAMH  COOTBETCTBOBAJIO
npucoeTuHUTENbHBIM pasmepam DIN-pefiku. ABromatnueckuii Beikimrouatens QF1, kpernuTs Ha
DIN-petiky. Jlamnbr nHakamuBanuss HL1, HL2, HL3, xnaBumHblii BbIKIIOUATENb, (hOTOpENE U
JaTYUK JABUKEHUS KPEMUTh K MOHTAXHOW NAHENU MPU MOMOIIM MOHTAXHbBIX KIIUIIC U CAMOPE30B
TaK, YTOObI PACCTOSHUE MEXAY KIUIICAMU COOTBETCTBOBAJIO NPUCOCAMHUTENIBHBIM pa3zMepam
JAHHBIX 3JIEKTPOYCTAHOBOYHBIX U3zenuil. O0s13aTeJIbHO COeIMHUTD 3a3eMJISIIOIIYI0 KJIeMMY Ha
MOHTAKHOI NMaHeJM ¢ HyJIeBbIM padouuM npopoaHukoM PE koMmieKkTa coeMHUTEIbHBIM
NPOBOJHNKOM € HAKOHEYHUKAMHU. MOHTaX cXeMbl NPOM3BOAWTL NPH OTKJIIYEHHOM
NUTAHUH.

[Tocne mnpoBepku CXeMbl IpenojaBaTesieM  MO0JaTh  HAaNpsKEHUE,  BKIIOYMB
muddepeHnmanbHbI aBToMaT Moayins «lIuTaHue U KHOMKA aBapUHOTO OTKITHOYEHUS.

3. [IpousBectu nmpoBepKy pabOTOCTIOCOOHOCTH COOPAHHON CXEMBI.

4. Tlocne mMpoBepKU Pe3ysIbTATOB IperoiaBaTesieM HEOOXOIUMO OTKIIIOYMTh U Pa3o0paTh
CXEMY, IIPEIOCTaBUTh KOMIUIEKT B ITOJIHOM COCTaBE U UCIIPAaBHOCTHU IPEIOIaBATENIO.

KonTpoJsbHbIe BOPOCHI

1. Uto Takoe 3JIEKTPUYECKOE OCBEIICHHE?

2. Ilpu nmomomy 4ero MoXHO OCYIIECTBUTH YIIPABIEHUE DJIEKTPUUECKUM OCBELICHUEM?

3. MOXHO 11 IpH TOMOIIHU (POTOPENE YIPABIATh HAPYKHBIM YIUYHBIM OCBEIlEHUEM?
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«BBIOOp MAarHUTHOTO ITYCKATENSI U KOHTAKTOPay.

Heab: [Toayunts HaBBIKY 110100pa MArHUTHOTO ITyCKATEJSI IO 33JJaHHBIM XapaKTePUCTHKAM
o0opymoBaHUsI.

3aganue. [lonoOpaTh MAarHUTHBIA TycKaTedb AJS JIEKTPOJBUTATENS CO CIEIYIOIIMMHU
HOMUHAJIbHBIMH JIAHHBIMU

1. Puom = 15 xBT;

2. |H. JBUT. = 21 A;

3. llenu ynpanenus nutatotcs ot cetu 380 B;

4. TTPA OyneT 3KCIUTyaTHpOBATHCS B CYXOM U 3aKPBITOM TTOMEIICHHH.

MarHuTHbIii NyCKaTe b BJIIETCS KOMMYTAILMOHHBIM aIlllapaTOM M OTHOCUTCA K
CEMENCTBY 3JICKTPOMAarHUTHBIX KOHTAKTOPOB, MO3BOJISIIOIIAN KOMMYTUPOBATh MOIIHBIE HATPY3KHU
IIOCTOSIHHOTO U MEPEMEHHOr0 TOKAa, W NPEIHAa3HA4YeH JI1 YacThIX BKJIIOUEHHUW M OTKIIOUYEHUUN
CUJIOBBIX JJIEKTPUYECKUX LIETICH.

DNEeKTpOMarHUTHBIE MyCKaTeNu MpelHa3HayeHbl ans ympasieHus AJl u TpexdaszHbIMH
MPUEMHUKAMU 3JIEKTPUUECKOTO TOKA, B TOM YHCIIE:

e IUCTAHLIMOHHOI'O ITyCKa, HEMOCPEICTBEHHBIM MTOAKIIOUYEHUEM K CETH;

e OCTAaHOBKH M PEBEPCUPOBAHMS TPeX(Pa3HBIX ACHHXPOHHBIX JIBUTATEIICH.

[Ipy HanMuUMUM TEIJIOBBIX PeJie OCYIIECTBIAIOT 3alIUTy YIPaBISEMbIX 3JEKTPOABUTATENEH
OT:

e IEPETPY30K HEAOMYCTUMOM NPOJOJIKUTEIBHOCTH;

e M OT TOKOB, BO3HUKAIOIINX IIPH OOpBIBE OHOMN U3 (ha3.

MarHuTHBIH mycKaTelb - 3T0 MOAU(GUIIMPOBAHHBIN KOHTAKTOP.

B ornuume OT KOHTakTOpa, MarHUTHBIA IYCKAaTEllb KOMIUIEKTYETCS JIOMOJTHUTEIbHBIM
000pyIOBaHUEM:

e TEIJIOBBIM PEJIE;

e JIONOJIHUTEJIbHOM KOHTAKTHOW IPYIIION WJIM aBTOMATOM IS IyCKa 3JIEKTPOABUTATEIS;

e TUIABKUMH MPEIOXPAHUTEIISIMH.

[ToMuMO TPOCTOrO BKJIKOYEHUS, B Clydae YIpPaBIEHUS SJEKTPOJBUIATENIEM I1yCKATElb
MOJKET BBITOTHITH (PYHKIIHIO:

e MIEPEKJIIOYCHHS HAMPaBICHUS BpallleHUsl ero poTopa (T. H. peBEepCHBHAs CXema), MyTeM
M3MEHEHUS TOPsIIKa CIIeI0BaHusl (a3 JyUIsl 4ero B MMyCKaTellb BCTPAUBAETCSl BTOPON KOHTAKTOP;

e MMEPEKITIOYeHUsT OOMOTOK Tpex(a3HOro JBHUTraTeNlsi CO <«3BE3Ibl» Ha «TPEYTOJbHHK
MPOU3BOAUTCS JIJI YMEHBIIIEHUS ITYCKOBOTO TOKA IBUTATENS.

PeBepcuBHBI MarHUTHBIA TycKaTeldb MpeACTaBIseT co00il JBa TPEXIMOMIOCHBIX
KOHTAKTOpa, YKPEIIEHHBIX Ha OOIIEM OCHOBAaHWU U COJOKHPOBAHHBIX MEXAHHMYECKOW WIIH
ANEKTPUYECKON ONOKUPOBKOM, HCKIIOYAIONIEH BO3MOXKHOCTh OJHOBPEMEHHOTO BKIIOUYEHUS
KOHTaKTOPOB.

HcnomHeHne MarHUTHBIX ITyCKaTeNnel MOXKET ObITh:

® OTKPBITHIM M 3aIIUIIEHHBIM (B KOPIIyCe);

® PEBEPCUBHBIM U HEPEBEPCHUBHBIM;

® C BCTPOEHHOM TETUIOBOM 3aIIUTOM 3JIEKTPOABUTATEINS OT IEPETPY3KU U 0€3 Hee.

MarHuTHbIe MycKaTeNln BEIOUPAIOT O CIEIYIOIIUM XapaKTePUCTHKAM:

e HOMMHAJIBHOE HAIIPSKEHUE CHIIOBBIX KOHTaKTOB UH. > U;

e HOMMHAJIBHOE HampsikeHue ¥ Tok katymk Un.xk = U n.ynp ; [n.apr > IP ;

e rabaput Pn>P w18 wmm [a.Mmn > 1 H.1B
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® HAJINYHNC TCIIJIOBBIX PCIIC;
e YCIIOBHS OKPY>KaIOILEH Cpeibl;
e 10 KOJIMYECTBO OJOK-KOHTAKTOB.

BemunHa »3J1EKTPOMATHUTHOIO mycKarTedass (TOK HArpy3KH, KOTOPbI CclocodeH
BKJIKOYATh M BBIKJIKYATH NYCKATEIb CBOUMH IVIABHBIMH KOHTAKTAMM) — 3JICKTPOMAarHUTHbHIC
MycKaTeau ObIBAtOT |- BEIMYMHBI (TOK TJIAaBHBIX KOHTAKTOB - 10 u 16A), 2-i1 Benuunnbl (25A), 3-
i Benmnuunbl (40A), 4-i1 Bennuunbl (63A), S-oit Benuunnsbl (100 A) u 6-i Benmuuunsl (160 A). Tok
TJIaBHBIX KOHTAKTOB ammapara J0JDKeH ObITh 00Jbllle MaKCHUMaJIbHOTO TOKa Harpy3ku (padouero
TOKa DJIEKTPOABUTATENSI WIM JAPYroro >JEKTPONPUEMHUKA, MJis BKIIOUYEHUS KOTOPOTO MbI
BBIOMPAEM ITyCKaTeIb).

PaGouee HampsikeHHe KATYHIKH — JIOJDKHO COOTBETCTBOBATh HANPSKEHUIO LIETICH
yIpaBJICHUS - CTaHJAApPTHBIE 3HaUYeHUs HanpsbkeHusa ~24 B, ~110 B, ~220 B, ~380 B, DC 24 B

KosnuecTBO 10NM0JHUTEIBLHBIX KOHTAKTOB JIEKTPOMATHUTHOIO MYCKATES — TOJKHO
COOTBETCTBOBATh HEOOXOAUMOMY YUCITY KOHTAaKTOB B cxeme yrpasiieHus. OTAenbHO HE00XO0aUMO
CUMTATh KOHTAKThl 3aMBIKAIONIME U pa3MbIKawomue. B ciydae, eciv KOJUYECTBO KOHTAKTOB
amnmapara, OKa3bIBaeTCs MEHbIIE HEOOXOAMMOIo M B KayecTBe ammapaTta Obuia BbIOpaHa cepus
[IMJI, To cymiecTByeT BO3MOXKHOCTh MCIIOIB30BAaTh MPUCTABKY C JOMOTHUTEIHHBIMH KOHTAKTaMHU
cepun IIKJI. CymectByer eute ogun tun npucraBok - [IBJI. B otnnuun, ot npucrtasok I1KJI, st
MIPUCTABKU MOTYT 00€CIIeunBaTh 3aMeIJIeHUEe cpabaThiBaHUS KOHTAKTOB HAa HEOOJBIIOE BpEMs, T.
e. ¢paktuyecku, myckarenu cepuu [IMJI ¢ mpuctaBkamu [1BJI MO>kHO MCHONB30BaTh, Kak MPOCTOE
pene BpeMeHH (MHOTAa JJIS MTPOCTBIX CXEM ATOT BapUaHT OKAa3bIBACTCS JICIIEBIIC, YEM YCTaHOBKa
0OBIYHOTO pejIe BPEMEHHM ).

Crenenb 3ammtbl, IP — 531ekTpoMarHUTHBIA IycKaTellb JOJIKEH COOTBETCTBOBATH
YCIIOBUSIM OKpY3Karollel cpeibl B KOTOpoi oH paboTaer. Heo6XoaumMo yuyuThIBaTh TO, UTO anmapar
YCTaHOBJICHHBIM B IMBUIBHOM TIOMEIICHUH, HO HaXOMSIIUICS B MIKady YIpaBICHUS CO CTCIICHBIO
3amuThl P44, MokeT nMeTh cTeneHsb 3amuThl [P20.

Hasmnuue TenioBoro peJie — €ciy 2JIEKTPOMAarHUTHBIN MTycKaTeb BKIOYAET U BBIKJIIOUAET
3JIEKTPOJIBUTATENM, KOTOpPbIE [0 CBOMM TEXHOJOTMYECKUM PEKHUMAM MOTYT HCIIBIThIBaTh
Meperpy3ku, ToO HeOOXOUMO BBIOMpATH armapaTr ¢ TEIIOBBIMU pesie. BeiOupaercs pese paBHBIM
HOMHUHAJIbHOMY TOKY 3JIEKTPOJBUTATENS.

Hannuue peBepca — s ynpaBlIeHHsS PEBEPCHUBHBIM 3JIEKTPOJBUIATEIEM CYILECTBYET
BO3MOKHOCTh HCIIOJIb30BaTh PEBEPCUBHBIM MATHUTHBIA IyCKaTelb, KOTOPBIA COAECPKUT
23]IeKTPOMArHUTHBIX KaTYIIKU, 6 CHJIOBBIX KOHTAKTOB, MEXAHUYECKYIO OJIOKUPOBKY.

JlonoIHUTeIbHBIE 3JIeMEHThI YpaBJieHus (KHOKK Ha KOpIyce, TaMIIouKa)

Kaacc u3HococToiiKoCTH (KOJHYECTBO CpadaThbIBaHMii) — BaKHBI MapamMerp B TOM
cllydae, KOTJa anmnapar npeHa3HaueH A7 KOMMYTAIlMH Harpy3Ku, paboTaroliei B pexnMe 4acThIX
BKJIFOYEHUH U BBIKItOUeHUM. [Ipu OOJIBIIIOM 3HAUYEHUM KOJIMYECTBA BKJI/BBIKI B YacC UCIMOJIB3YIOT
OECKOHTaKTHBIE MTYCKATEH.

IIpumep BbIOOpa myckaTeJs.

[TonGepém myckaTens AJis HNEKTPOABUTATENS ¢ HOMUHATIBHBIMU JAHHBIMU:

Puom=3 kBT Iu. B — 6,7A.

[TpenBaputensHO BbIOUpaem myckatens [IMJI-121002 y kotoporo lu(mmyck)>6,7A
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1. Cuma HOMHMHAIBHOTO TOKa Imyckarejisd OOJDKHa ObITh OOJIBIIIE WU paBHO CHIJIC
HOMHWHAJIbHOI'O TOKa ABUIaTCIIA.



lu (myck) > lu. iB.

2. HanpspkeHune BTATMBAIOLIEH KaTyIIKH JTOJKHO OBITh POJHBIM HAIIPSDKEHUIO B CETH:

Uxkar = Ucetu

220 B=220 B.

3. Ilyckarens gomkeH o0ecrneuuTb HOPMajabHOE YCIOBHE KOMMYTAIIUH.

Kak BugHO ycnoBue Ha Tyck coOmromaroTcs. OKOHYATEIhbHO NMPUHUMAEM MarHUTHBIN

IyCKaTelb
4. BeibupaeM TEIUIOBOE pelie ¢ HarpeBaTeIbHBIM 3JIEMEHTOM.

113 > 1718B;
6,8>6,7A.
Brei6upaem temioBoe pene tuna PTJI101204 ¢ aumanmazoHOM peryaupoBaHUs CHUJIBI TOKA

5,5....8A.
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«BbI100Op THIIAa ABTOMATHYECKOr0 BO3AYIIHOI0 BBIKJIIOYATE/IsI H TOKA €ro
pacuenuTe D).

Heab: [loayunTs HaBBIKK B BHIOOpE THIA ABTOMAaTUYECKOTO BBIKJIIOYATENS, U3YYUTh THUIIbI
3allUT, NPUMEHAEMbIX B aBTOMATHYECKUX BhIKIIouyarens. HayuuTbes mnonbupars TpeOyembie
AaBTOMATHYECKUE BBHIKIIIOUATEIHN COIIACHO TEXHUYECKHUX TPEOOBAHHIA.

Conep:kanue  NOPSIAOK BbINOJHEHUS Pa0OThI:

1. M3yunrte KpaTKue TEOPETUUECKUE CBEACHHUS.

ABTOMATHYEeCKHE BBIKJIIYATEH

ABTOMAaTHYECKUE BBIKIIOYATENN KIACCUPUITUPYIOTCS TIO CIICAYIOINIMM IPU3HAKaM:

- KOJINYECTBO MOJIFOCOB - OT 1 10 4;

- POJ TOKA IVIABHOM LIETIN: IIOCTOSHHBIN; IEPEMEHHBIN; [IOCTOSHHBIN U IIEPEMEHHBIN TOK.

- TOKOOTPaHUYMBAIOIINE UM HE TOKOOTPAHUYHUBAIOLIUE;

- 110 BUJly PACLECIIUTEIIA:

- C pacuenuTesneM, TEIIOBBIM WM MOJYIIPOBOAHUKOBBIM, B 30HE TOKOB IIEPETPY3KH;

- C pacUEnUTENIEM ICKTPOMAarHUTHBIM B 30HE TOKOB KOPOTKHUX 3aMbIKaHUH.

KoHcTpykuuell  BBIKIIIOUATeasT MOXET IpeaycMaTpUBaTbCA  HAJIU4HME€  TEIIOBOTO
(MOIYIPOBOAHMKOBOIO) WJIM AJIEKTPOMArHUTHOTO pacLENnuTess, JU00 HaJu4yhe TEIUIOBOTO U
ANEKTPOMArHUTHOTO PACIEMHUTENS OJTHOBPEMEHHO - T.H. KOMOMHUPOBAHHBIN PACLIETIUTENb;

- HECEJICKTUBHBIC WJIH CEJIEKTUBHBIE - C BBIACPKKOW BPEMEHH B 30HE TOKOB KOPOTKOI'O
3aMbIKaHUS;

- 110 BUJly IPUBOJIA - C PYYHBIM IIPUBOJOM HJIN 3JIEKTPOIPUBOJOM;

- 110 UCIIOJIHEHUIO:

- CTallMOHAPHOT'0 UCIIOJIHEHHUS C KPEIUIEHUEM HEIIOJBUYKHO Ha IUTE WU MAHEIIH;

- BBIIBMKHOM ¢ kperieHHeM B pame (Ha DIN-peiike), ¢ BO3SMOXHOCTBIO TiepeMerieHus 0e3
pa3pbiBa AMEKTPUUYECKON LIeNU )i 00CTYKUBAHUS U PEMOHTA.

Hs‘ '

® g g B
< ®

-

MHorue THIBI AaBTOMAaTMYECKMX  BBIKIIIOUATENEM  IPENyCMaTpPUBAIOT  YCTAHOBKY
JIOTIOJTHUTEIBHBIX COOPOYHBIX €AMHULL, JONOJHUTENbHBIX (CUTHAIbHBIX) KOHTAKTOB, HE3aBUCUMBIX
pacuenurenei, NO3BOISAOINX JUCTAHIIMOHHO OTKJIK0YaTh aBTOMAaTUYECKAN BBIKIIIO4aTesb. Kpome
TOrO, BBIKJIIFOYATEIA MOTYT KOMILIEKTOBATBCSA KPENEKHBIMA U3JIEIUAMH, CIIELUAIBHBIMU
KaOelnbHBIMU HAKOHEYHHMKAaMH, YCTPOMCTBaAaMM pPYYHOrO JAMCTAaHLUMOHHOIO NpUBOAA JUIs
ONEpPUPOBAaHUS BBIKJIIOYaTedeM O€3 OTKpbIBaHMS JBepU MIKada, YCTPOWCTBAMM 3alMpaHUs
BBIKJIFOYATENS HA 3aMOK B IIOJIOXKEHUH «BBIKJIIFOYEHO) U T.II.
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HomunanbeHbIl TOK BbIKIIIOUaTens [H - MakcMMallbHOE 3HAYEHHE TOKa (MIEPEMEHHOTO WM
MIOCTOSIHHOT0), MMPOTEKAIOIIEr0 B JJIUTEIBHOM PEKHUME Yepe3 aBTOMATUYECKUH BBIKIIOYATENb MIPU
HOPMAJIbHBIX YCJIOBUSIX IKCIUTyaTalluH.

Kanubpyemoe  3HayeHHWe  HOMHUHAIBHOIO  pabodero  TOKa  TEIJIOBOro (WM
MOJIYITPOBOJIHUKOBOT0) pacuenuress [Hp - Takoe 3HaueHUe TOKa, IEPEMEHHOT0 HJIA MOCTOSTHHOTO,
MpU  JUIUTEIBHOM IPOTEKAaHUM KOTOPOTO HE MPOUCXOJHUT OTKIKOYEHUS aBTOMATHYECKOrO
BBIKJIIOYATEIS, HO MPOUCXOUT €ro OTKIIOUEHUE TPU MPOTEKAHUH 32 HOPMUPOBAHHOE BPEMSI TOKaA,
OOJIBIIIETO 10 3HAYCHHIO, Kak npaBuio 1,05 Iup...1,2 [ap. Kaaubpyemoe 3HaueHrE HOMHUHAIBHOTO
pabodero Toka TEIIOBOTO (TIOTYIPOBOJHUKOBOTO) PACICHUTENsT BHIOUpACTCS U3 CTAHIIAPTHOTO
psilia, HO HE MOXKET MPEBBIIIATh HOMUHAIBHOIO TOKA BBIKIOYATEIS.

YcraBka Mo TOKy cpabaThlBaHUS B 30HE TOKOB KOPOTKOTO 3aMBIKAHHS - TAKOE 3HAYCHUE
TOKA, MEPEMEHHOI0 WM IOCTOSHHOTO, MPU KOTOPOM MPOUCXOAUT MPAKTUYECKH MIHOBEHHOE
cpabaThIBaHHE aBTOMATHYECKOTO BBIKITIOYATENIS C PAa3phIBOM JJICKTPUUYCCKOW IEnu. YCTaBKa IO
TOKY cpabaTbIBaHUsl B 30HE TOKOB KOPOTKOTO 3aMbIKaHHs HOPMHUpYETCs OO B €IMHUIAX TOKa,
00 KaK BeIMYMHA, KpaTHAsl TOKY TEIJIOBOTO pacuenurens [ap, nanpumep, 10 Tap.

[l aBTOMaTHYECKUX BBIKJIKOYATENIEH, BBIMOJHEHHBIX B cTanaaprax DIN, ycraBka 1o Toky
cpabaTbIBaHUS B 30HE TOKOB KOPOTKOI'O 3aMbIKaHUS CTaHIapTH30BaHa U UMEET 0003HAYCHUE!

«B» - ycraHaBiIMBAalOT B CETSAX JKWIbIX JIOMOB, I'Jle HET CKauyKOB TOKa (Hampumep, OT
BKJTIOUAIOIIUXCS IBUTATENEN ), TOK AJIEKTPOMArHUTHOTO paclenuTeNis JIeXKHUT B mpenenax 3...5 [up
TEIJIOBOTO PACLIEIIUTEIS;

«C» - Takxke MpeqHa3HAUEHbl JUIsl YCTAaHOBKM B CETAX JKWIbIX 34aHuM. Jluanazon
cpabarbiBanus 5...10 Iap. Hcnmonw3yroTcss uisi 3aliUThl  AJEKTPOYCTAHOBOK C HEOOJBIIMMH
MIyCKOBBIMU TOKaMH (HalpuMep, CTUpalbHbIE MAILlIUHbI);

«D»u «K» -umeror nuana3on cpabarbiBaHuss MTHOBeHHOro pacuenutens 10...14 Tup.
YcTaHaBIMBalOTCS, B OCHOBHOM, B NPOM3BOACTBEHHBIM IIOMEILIEHUAX, I/I€ JJIEKTPOYCTAHOBKH C
00JIBIIMMHU TyCKOBBIMU TOKaMHM (HaIpUMEp, MOIIHbIE 3JIEKTPOBUTATENH);

«L» - 3...4 Tnp;

«U» - 6...9 Inp;

«Z»-2,5...3,5 Tnp.

VY eBponelckux NpPOM3BOAMTENEH KiacCU(UKaIMg MOXKET HECKOIbKO OTiIuuYaThes. B
YaCTHOCTH, UMEETCS] JTOTMOJIHUTENbHBIA THI «A» (cBbimie 2:-IHp. 1o 3-In.) m BepxHsAs TpaHuUla
tuna «D» cocrasnser 20-Inp.
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Bo wu3bexanue HemnpaBWIBHBIX cpaOaThIBAaHMI aBTOMAaTHYECKUX BBIKIIOUATENEH IpH
pacdeTe Harpy3Kd HeoOXOJIMMO yYUTHIBATh monpaBodHblid kodddumuent (K=1...0,85) B3aumHoro
TEIUIOBOTO BIMSIHUSI aBTOMATHUECKHUX BBIKJIFOYATENIEH, CTOALUX PSAAOM APYT C IPYTrOM.

[Ipu BBIOOpE aBTOMATHUYECKUX BBIKIIOYATENIe HEOOXOJMMO YYMUTBIBATH CIIEAYHOIINE
IapameTphl:

- HOMUHAJIbHBIN TOK;

- HOMUHAJIbHOE HAIIPSKEHMUE;

- YCIIOBHUS HKCIUTyaTalK (TUII UCTIOJHEHUS).

Ecnu Bam Hy)XHO BBIOpaTh aBTOMATHYECKHMI BBIKIIOUYATENb JJIS MOAKIIOYCHHS 3apaHee
M3BECTHOM 3JIEKTPOYCTAHOBKHU C OIPEAEICHHON Harpy3Koi HYXHO IPOU3BECTU pacyeT TOKa.

Br160p aBTOMaTHUECKOTO BBIKIIIOUYATENS 110 MTapaMeTpaM KOPOTKOTO 3aMbIKAHUS:

I=U/RK,

rae U —nanpsokerne cetu (220/380 B);

R — nonHoe conpotuBieHue netiau (haza-HoJb;

k— nonpaBo4HbIi K03()MUIMEHT 711 aBTOMAaTHYECKUX BBIKITIOYATEIICH

xapakTepuctuku «B»: k =5;

xapaktepuctuku «C»: k=10,

xapakrepuctuku «Dy»: k = 50.

Pacuer MUHHMaIbHOTO HOMUHAJIBHOTO TOKA aBTOMaTUYECKOTO BBIKJIFOUATEIIS:

I min n = 4,55xP,

rae P — cymmaphnas momHocTs notpeduteneii (kBT), mogkimoyaeMbIx K aBTOMaTHIECKOMY
BBIKJIIOYATEIIIO;

4,55 — koo unmenT nponoprroHansHOCcTH (A/KBT).

OcCHOBHOE MpPaBUJIO IMPU BHIOOpE aBTOMATHMUYECKOTO BBIKIKOYATENI — HOMHHAJIbHBIA TOK
aBTOMATUYECKOT0 BBIKIKOYATENS HE JIOJDKEH IPEBBILIATh JOMYCTUMbIE TOKOBBIE HArPYy3KH IUIs
Bamelt mnpoBonku. B npoTMBHOM ciaydae IpH  IOJHOW HAarpys3ke 3JIEKTPOYCTAHOBKH,
MIpPEBBILIAIOIIECH Ipenea JOMYCTUMON JUIsl 3JEKTPONPOBOJIKH, aBTOMAaT HE 3allUTUT MPOBOJA OT
neperpeBa U BO3MOYKHOI'O BBIX0JIa U3 CTPOS MJIM BO3TOPaHMUS.

B o0ObluHBIX KBapTHpax dYalle BCEro HCIONb3YIOTCA MOJYJbHbIE aBTOMAaTUYECKUE
BbIKJItOUaTenu. st Toro 4roObl BeIOpaTh TOT ammapar, KOTOpbIH HauOojiee BaM MOAXOIUT,
HEO0OXOJIMMO BBIICHUTH, KaKoBa O0Ias MOIIHOCTb IMOTPEOJEHUs BaIIUX 3JIEKTPONPUOOPOB B
BaTTax W pa3feluTh €€ Ha HampsbkeHue cetd, paBHoe 220 B. YUTOOBI y3HaTh MOIIHOCTH
ANEKTpONpUOOpa, MOKHO BOCIIOIB30BATHCS €0 MACTIOPTOM.

VYurtuTe, 4TO HArpy3Ka B CETH HEPAaBHOMEpPHA: ITyCKOBOM TOK Harpy3ku, HeOOXOAMMBIH JUIs
JBUTATEJeH MbU1eCOCOB, PEHOB U IPYruX MOT0OHBIX TPUOOPOB, HAMHOTO OOJIBIIE TOTPEOIIAEMOTO.
ITosToMy HYXHO 1O100paTh TaKOIl ABTOMATUYECKUN BBIKIIIOYATEIb, KOTOPBHIA CMOXKET BbIIEPKaTh
Y BO3HUKHOBEHUE OOJIBIINX KPAaTKOBPEMEHHBIX TOKOB, U «OTIIUTH)» KOPOTKOE 3aMbIKaHHUE.
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[TyckoBble TOKH MOTpeOUTENEH IeKTPOIHEPTUU:

Kparnoct JmuTenbHOCTh
b UMITYJIbCA
[ToTpebutens YIIbe
MyCKOBOTO MyCKOBOTO
TOKa TOKa, C.
JlaMnbl HaKaIMBaHUS 5-13 0,05-0,3
JICKTpOHArpeBaTesIbHbIC MPHOOPHI U3 CILIABOB:
UICKTPOHATp pubop 1,05-1,1 0,5-30
HUXPOM, (pexpaib, XpoMalib
JIFOMHUHECUIEHTHBIE ~ JIAaMIBI € IIYCKOBBIMHU
. " J 1,05-1,1 0,1-0,5
yCTPOHCTBAMU
[TpuGopsl C BHIIPSAMUTEIEM Ha BXOjae OJioKa 5-10 0,25-0.5
UTaHHSI
[Tpubops! ¢ TpanchopmaTopoM Ha BXoje OJ0Ka 103 0,25-0,5
UTaHHS
VYcTpoiicTBa € 3JIEKTPOABUTATEIISIMHU 3-7 1-3

2. Ha mpumepe Barieil KBapTUPHI BBITIOJIHUTE TPEOyeMbIC pacyeThl, pa30UTh MOTPEOUTEITN

Ha rPYMIbL.

3. BBIIOJHUTH BBIOOP aBTOMATHYECKUX BBIKIIOYATeNeH it koMmrutukToBku IO Barmeit

KBapTHPBHI.
4. O0BsicHUTH Bamr BEIOOp B oTUETE.

[Tnan-cxema

PasMeleH s 3/IEKTPOITPOBOJIKM B IOME

3n. Wt

BbiToBOM Npubop

CpepaHsis notpebnsemas MoLHoCTb, BT

Tenesusop
Meinecoc
XonoaunsHUk

Komnbiotep
Onektponamna
Onektponnuta

CrupanbHas malmHa

200
1000
400
700
550
120
2500

\/ v
Ocsewenne Posetku

DdeH ANs CyLIKU BONOC 1000

v
Mapax Po3eTku-kyxHs

| Yrior 1000

OnekTpuiecknit YanHuK 1200
MwkposonHoBas neys (CBY) 1800
Toctep 1200
OnekTpoayxoska 1200
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IIpakTnueckas padora Ne 7
«Pacuer maBkoi BCTaBKH MPEAOXPAHUTENS U BEIOOP THIIA TPEAOXPAHUTEIS.

Lenab: uccnenoBaTh METOABI pacyeTa U 3aMEHbI IJIABKON BCTaBKU MPeIOXPaHUTENCH.

OO0opynoBaHme: TIPEIOXPAHUTETH PA3TMYHBIX MapOK, HAOOP TIABKUX BCTABOK; yKa3aTeb
HaMPSKEHUS; SJIEKTPOMOHTAXHBIA HHCTPYMEHT.

ConeprxkaHue U MOPSAI0K BbINMOJTHEHHUS] PpA0OTHI:

1. U3yunte KpaTKue TEOPETUUECKUE CBEACHHUS.

Pacuér npenoxpanurenst BeIETCs ¢ y4€TOM TOKA KOPOTKOTO 3aMBIKaHHs B KOHIIE JIMHUH,
HarpeBaHueM IPOBOJHUKOB, MpoceqaHueM HampsokeHusi (He Oonee 4-5%), a Takxke ¢ y4€ToM
MoTpeOHOCTEN caMoro MoTpeduTeNs. BrineneHHas B X0/1¢ MPOTEKaHUS AICKTPUUECKOTO TOKA Yepe3
MIPOBOJAHUKHU TEIUIOTA JOJDKHA PACCEUBATHCA B OKPYXKAIOUIYIO Cpedy, He MOBPEXIas MPHU STOM
KaKUX-T100 YacTeil 1/Wi COCTaBIISIONINX MPOBOISIINX YACTEH 3JIEKTPOOOOPYAOBaHUS.

Pacuér nyxxn norpeOurenst paccuuThiBaeTcs 1o popmyie:

_._T _ THRAT

nom T T
)

1€ Inom — HOMUHaANIBHBIN TOK cpabaThIBAaHUS NPEIOXPAHUTENS, A;

Pmax — MakcuMasbHasi MOIIHOCTh HAarpy3ku, BT (¢ 3amacom mpumeptro 20 %);

U — nanpspkenue cetu, B.

[Tpenoxpanutens BEIOMpaeTCst U3 CTaHAAPTHOTO Psilia, ¢ OJIMKAWITMM HOMUHAIBHBIM TOKOM
cpabaThIBaHMs, IPEBHIIAIOIINM MTOJIyYeHHOE 3HaYeHue. Tak jke JODKHBI YIUTHIBATHCS MTyCKOBBIC
TOKH Harpy3Kku MoTpeduTesns npyu BbIOOpE XapaKTepUCTUKU.

YcioBust BeIOOpa peAoXpaHuTeNs B TPEX(Pa3HBIX HEsIX (Harpy3KH):

1. Inst Tpé€xazHoro 1. npuéMHUKA 6€3 MMyCKOBBIX TOKOB (HarpeBaTelb U Jp.)

IBCT = Inn.pacu.

2. JIns Tp€xhazHoro 311. NpUEMHUKA C ITyCKOBBIM TOKOM (NEKTPUYECKUIA ABUraTENb)

lscr =KuInow/0L.

roe: Ky =5...8 (0o6prano 7) — xodpdumment mnycka O (Imycka =Km-Iaom),
o — KOOQPUIUEHT TsHKECTH mycka: 1,6 — TkEnblif, 2 — cpequuit, 2,5 — Nérkuil myck.

[TpuaTOM NOJKHO BBINOJIHATHCA HepaBeHCTBO: k3. > 3-IBct. I'me: Ik 3. - TOK KOpPOTKOro
3aMbIKaHUsl (B 3alIMIIAEMOM YYaCTKE LIEIH).

Jls peMoOHTa NMpeAoXpaHuTesl HEOOX0IMMO 3aMEHUTh NEPETOPEBIIYI0 TPOBOIOUKY. [Tpu
IIPOU3BOJICTBE MPEJOXPAHUTENEH HA 3aBOJAX MCIIOJIB3YIOT, B 3aBUCUMOCTH OT BEJIUYMHBI TOKA U
OBICTpOACHCTBUS, CepeOpsIHbIE, MEHbIE, ATFOMUHUEBbIE, HUKEIMHOBBIE, OJIOBSHHBIE, CBUHIIOBBIE U
IIPOBOJIOYKU W3 APYTUX METAIOB. /{151 M3roTOBICHUS NPEJOXPAHUTENSA B JIOMAIIHUX YCIOBHSAX
JOCTYIHA TOJIBKO KpacHas Mefb. [Ipu BbIOOpe mpempoxpaHuTens Ul anmapaTypsl pa3paOboTunuKu
MOJIB3YIOTCA TPOCTBIM 3aKOHOM. TOK TNpeAoXpaHWUTeNs JIOJKeH ObITh B JiBa pas3a Oouiblie
MaKCUMaJbHO MOTpeOisieMbIM u3zenveM. Hampumep, ecinu MakCUMalIbHBI TOK MHOTPeOJIeHUs
YCUJIMTENsI COCTaBisgeT 5 Ammep, TO MpeaoxpaHuTenb BeiOupaercs Ha 10 Ammep. Ilepoe, uto
HEe00X0IMMO HaMTH Ha KOpIyce MPeloXpaHUTEeNsl €r0 MApKUPOBKY, 110 KOTOPOU y3HATh, HAa KaKOM
TOK OH pacc4yuTaH. YacTo BEIMUMHY TOKA MUIIYT HAa KOPITYCE U3JIENHSI, PSIIOM C MECTOM YCTaHOBKHU
MpeloXpaHuTeNsl. 3aTeM U3 HUXKE MPUBEICHHOW TaOJIMIIBI ONpPEAETUTh KaKoro JuaMeTpa HyKeH
npoBoJl. JlaHHbIe B TabiuIle ABISAIOTCS SMIMPUIECKUMHU.

TaOmuis! 1714 BEIOOpA JUaMeTpa MpoBoJia B 3aBUCUMOCTH OT TOKA 3alllUThI TPEeIOXpaHUTENs
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Jnst peMoHTa npenoxpaHuTtenel Ha Tok 3amuTthbl oT 0.25 1o S0A

Tox 3aI1muThI 0,2 |05 102 (3. |5 |7.]1 |1 |2 (2 (3 |3 |4 |4 |5
peaoXpaHuTeNs | 5 0O (0 ]0 |0 (0.5 (0.5 ]0. |5 ]0.]5 1|0
, Amriep 0 |0 OO O |O |0 |O |O
Hwuamer | Menun | 0.0 | 0.02 |0.0 (0. |0.]0.]0.]0.{0.]0.]0.{0.{0.{0.]0.10
p o |1 4 o711 12 (2 |3 |3 |4 |5 |5 |6 |6 |7
MIPOBOJI 0O |8 |0 (5|2 ]9 |6 |2 |8 |3 |8 |3
OUuKM, | AjioM | - - 0010 |0.(0./0.]0.(0.(0.]0.]0.(0.10.]0.]0
MM WHHEB 7 101 |1 |2 (3 |4 |4 |5 |6 |7 |7 |8 |8
ol 4 19 |5 |0 |0 |8 |6 |4 |07 |3 |9
Crans | - - 0310 (0.(0.]0.]0.(0.(0. |1 1. /1. |1 |1 |1
HOM 2 202 |3 (4 |5 |7 |8 |0 |12 |3 |56
5 |5 |5|5|2 |7 |0 |5 |6 |8 |0]0
OmnoB | - - 0110 (0.({0.]0.]0. 2. (2 |1 |1 |1 |2 |2.|2
STHHOU 8 28 |3 |5 |6 (8 |0 |3 |57 |9 |1 |3 |4
8 [3 |6 |52 |3 |6 |7 |54 |05
Jlns pemoHTa npenoxpanurtesneil Ha Tok 3amuThl oT 50 1o 300A
Tok samuter | 60 [ 70 |80 |90 |10 |12 |16 |18 |20 (22 |25 |27 |30
MpeAOXpaHUTES, o |0 |0 |0 |O |5 |0 |5 |0
Amniep
Huamerp | MemHou 08/09(10(10|211 (1315|1718 |19 |11 (22|24
MIPOBOJIO 2 1 |0 |8 |5 1 |7 2 |4 (9 (4 |0 |0
gk, MM | Amromman | 1.0 1.1 11211314 |1161(19 (212224262829
eBoil o |0 |2 |2 |2 |0 (4 |0 |5 |5 |0 |0 |5
CrampHoit | 1.8 2.0 22|23 (25|28 (3237|4044 475053
0O (0 |0 |8 |5 |5 (0 |0 |5 |0 |O 0
Onossiaro | 2.8 131 |34 (3639|4449 (58|62 |6.7|72/|7.7 8.2
i o (0 |0 |5 |O |5 (0 |O |O |5 |5 |0 |O

2. PaccumuTaiiTe IJIaBKyI BCTaBKY JJIA 3aIUTHI 3JEKTpoJABUrarenss MomHocTs 5, 5 KBr,
HanpspkeHue cetu 380 B, 220 B.

KoHTpoJibHbIE BONIPOCHI:

1. [TosicuuTe, 4TO Ha3bIBAETCA BPEMATOKOBON XapaKTEPUCTUKOMN IIAaBKOM BCTaBKU?

2. YKaxuTe, [UIsl 4ETrO B IUIACTUHYATHIX IJIABKUX BCTaBKaX JENIAIOTCS CY>)KEHHbIE MecTa?

3. IlosicHuTe, 4TO TaKOE METAIITyprudecKuil 3p(eKT u AJIs 4ero OH NpuMeHseTcs?

4. Yxaxure, KAKUMH ClI0ocOOAMH FaCUTCS 1yra B IPEIOXPAHUTENAX ?

5. TllosicHure, Kak BIMSIOT YCJIOBUS TallleHUs JAyrd Ha BpeMs cpabdaTbIBaHUA
IIpeIOXpaHUTENsA?
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IIpakTnueckas padora Ne 8.
«/3yyeHne cxeM 3alUTHOTO OTKIIOUCHHSY.

Lleab: OCBOUTH YTEHUE MPUHIUIHAIBHBIX CXEM; B COOTBETCTBHH CO CXEMON COEIMHEHHIA
MIPOU3BOIUTH MPO3BOHKY MPOBOIOB M COOPKY CXEM.

TeopeTuyeckas 4acTb

3alMTHOE OTKJIIOUEHUE - BUJ 3aIUTHl OT MOPAKEHUS TOKOM B 3JIEKTPOYCTaHOBKAX,
o0OecnieunBaoIIed aBTOMATUYECKOE OTKJIOYEHHE BceX (a3 aBapUHOIO y4yacTKa CeTH.
JTMTEeNhbHOCTh OTKITFOUEHUS TIOBPEXKICHHOTO Y9acTKa CeTH J0JKHA ObITh He Ooiee 0,2 c.

O6siacT MPUMEHEHHUs 3alUTHOTO OTKJIIOUEHUS: JOIMOJIHEHUE K 3aIIUTHOMY 3a3€MIICHHUIO
WIA 3aHYJCHHIO B DJJICKTPU(DUIUPOBAHHOM HMHCTPYMEHTE; JOMNOJIHEHHUE K 3aHYJICHHUIO IS
OTKJIFOUEHHUSI 3JIEKTPOOOOpYyIOBaHUS, YIAJICHHOIO OT HMCTOYHMKA MUTaHUS; Mepa 3alluThl B
IepEIBUKHBIX 3JIEKTPOYCTaHOBKaX HanpsbkeHueM 1o 1000 B.

CymHOCTh paboThl 3aIIUTHOTO OTKIIOYEHHS 3aKI0YaeTcs B TOM, YTO MOBPEKICHHE
3JIEKTPOYCTAHOBKH MPHUBOIMUT K M3MEHEHUSAM B ceTu. Harpumep, npu 3aMbIKaHUH (a3bl Ha 3€MITIO
U3MEHsIeTCA HamnpsbkeHue (a3 OTHOCHUTENbHO 3eMJIM — 3HaueHue (a3HOTo HaIpsHKeHUs OyneT
CTPEMUTBCS K BEJIIMYMHE JUHEHHOro HampsbkeHus. [Ipy 3ToM BO3HMKAaeT HaNpsyKEHUE MEXAY
HEHTpPaIbI0 UCTOUYHUKA U 3e€MJICH, TaK Ha3bIBAEMOE HANPSIKEHUE HYJIEBOUM MOCIEI0BATEILHOCTH.
CHukaetcst oOuiee CONPOTHUBIEHUE CETH OTHOCUTENBHO 3€MJIM MPU U3MEHEHHUU CONPOTUBIICHUS
W30JISIUH B CTOPOHY €r0 YMEHBIICHHS U T. [I.

[IpyHIMII [OCTPOEHMSI CXEM 3aIIMTHOTO OTKJIIOUEHUS 3aKII0YaeTcss B TOM, UTO
MIEPEYUCIICHHbIE PEXXUMHBIE U3MEHEHHSI B CETH BOCHPUHHMMAIOTCS YYBCTBUTEIHHBIM AJIEMEHTOM
(1aT4MKOM) aBTOMATHYECKOIO YCTPOMCTBAa KaK CHUTHAJbHBbIE BXOAHBIE BEIWYMHBI. JlaTumk
BBHITIOJIHSET POJIb pelie TOKa WM pene HampspkeHus. [Ipu ompeneneHHOM 3HAYEHMHM BXOJIHOM
BEJIMYMHBI 3alllUTHOE OTKJIIOUEHUE CpabaThIBAET M OTKIIOYAET AJIEKTPOYCTAHOBKY. 3Hau€HHE
BXOJIHOM BETMYMHBI HA3bIBAIOT YCTABKOI.

IIpakTH4eckas yacThb

Hcnonab3zyemoe o0opyroBaHue:

- aleKTpoMOHTaXHbIN cTon DMC-CMIT:

= nraboparopHsIii Moyh «OaHO(da3zHOE U TpEXPa3zHOE MUTAHUEY;,
= tabopaTopHbIil MOayNTh «IIuTaHue M KHOMKA aBapUHHOTO OTKITFOUEHUSY;

- Tpéx(da3HbIil aBTOMaTHUecKUil BeIKItouatens (BA 47-29 3P);

- aBTOMaTH4Y€eCKHI BbIKItOUaTenb quddepernuansaoro toka AB/T32;

- KJIaBUILIHBIA BBIKIIIOYATEb;

- pO3€eTKa;

- IATPOH HACTEHHBIH [T JTaMITbl HAaKaJIUBaHUS;

- namria HakanuBaaus 40-60 Bt (ue 6onee);

- CO€JIMHUTENbHbIE TPOBOAHUKH;

- Ka0eab KaHall,

- MOHTaXXHasl aHEeJIb;

DIN-peiixka.
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ITopsinok BbINOJIHEHHS J1a00pPaTOPHOI padoThI

1. V3yuuTh TEOpPETUUYECKUA MaTepHal JOCTATOYHBIA IS BBITTOJHEHHS JaOOpaTOPHOMU
pabotbl. OTBETUTH HAa KOHTPOJIBHBIE BOIIPOCH U TOJIYYUTH y MPETOAaBATENS TOIIYCK IPOBEICHUIO
nabopaTopHOU pabOTHI.

2. CormacHO puCcyHKal BBIIIOJIHUTH JJIEKTPUYECKHE COEIMHEHUS MOAyJIed W
AJEKTPOYCTAaHOBOYHBIX YCTPOUCTB.

L1

a2
= N
XS1

2 ~ [V
L YY) M
L

X

Pucynok 1. — Cxema 3sekrpuueckas 1uisi u3yueHus: padborsr Y30

s 3axperuienust DIN-peiikn He00X0AMMO yCTaHOBUTH HECKOJIBKO MOHTAXKHBIX KIIUTIC ITPH
IIOMOIM  CaMOpPE30B  TaK, YTOOBl PACCTOSHUE MEXAy KIUICAMH  COOTBETCTBOBAJIO
npucoequHUTENbHBIM  pasmepam  DIN-peiiku. ABromarnyeckwii  Beikmodarenb QF1  u
muddepennmanbubiid BoikItodarenb QF2 kpenuts Ha DIN-peiiky. Jlamny nakanuBanus HLI,
KJIQBUIIHBIA BBIKIIIOYATETh W PO3ETKY KPEMHUTh K MOHTAXHOH IMaHEeN! MPU TOMOIIY MOHTa)KHBIX
KIUIC W CaMOpe30B TaK, 4YTOObI pacCTOSHHE MEXAYy KIUICAaMH COOTBETCTBOBAJIO
MPUCOEANMHUTEIbHBIM pa3MepaM JIaHHBIX JJIEKTPOYCTAHOBOYHBIX u3fenuil. (Q0si3aTeabHO
COCIMHUTDH 3a3eMJISIOIIYI0 KJEeMMY Ha MOHTAXKHOH NaHeJM ¢ HYJeBbIM padouyum
nposBoaHnkoM PE kommiekTa coeMHUTEIbHBIM NPOBOJAHUKOM ¢ HAKOHeYHHKaMH. MoHTax
cXeMbl MIPOM3BOAUTH NPH OTK/IIOYEHHOM NUTAHUH.

[Tocne mnpoBepkM CXeMbl IpenojaBaTesieM  IMO0JaTh  HAaNpsyKEHUE,  BKIIOYMB
muddepeHnmanbHbI aBToMaT MoAyns «[IuTaHue U KHOMKa aBapUHHOTO OTKITOUEHUS.

3. Ilyrém Bkmo4YeHHs BbIKIto4Yatedst SAl TpPOM3BECTH HMMHUTAIMIO TOBPEXKICHHUS W
3aMblKaHMA Ha 3eMinto. [IpoBepuTh cpabaThiBaHus 3aLIUTHOTO OTKIOUeHUS (AuddepeHnnanbHOro
aBTOMAaTa).

4. Tlocne mMpoBEpKU Pe3ysIbTATOB IMpPEIoaaBaTesieM HEOOXOIMMO OTKIIIOYMTh U Pa3odpaTh
CXEMY, IIPEIOCTaBUTh KOMIUIEKT B ITOJIHOM COCTaBE U UCIIPAaBHOCTH IPEIOIaBATENIO.

KoHTpoJibHBbIE BONIPOCHI

1. Yro Takoe Y30?

2. Yto Takoe TOK yTeuKu?

3. MoxHo nu coenuusaTh 3amuTHbI (PE) n nHyneBoit (N) mpoBOAHMKM B pO3ETKE MpU
ucnoas3oBanuu Y30?
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IIpakTnyeckas padora Ne 9.
«CocTtaBieHue TEXHOJIOTUYECKONM KapThl BHIIOIHEHHS OIPECCOBKH KU IPOBOJIOB U
Kabemnei».

Heab: M3yunth crioco6 HaNnpecCcOBKU MEIHBIX HAKOHEYHUKOB JIs1 OJCOSIMHEHHUS KU K
BUHTOBBIM (0OOJITOBBIM) 323KMMaM; HAYyYUTHCSI BBIOUPATh U MOJArOTaBINBAaTh HAKOHEYHUKHU IS
HAIPECCOBKH; HAYYUTHCS MOATOTABINBATH KHJIbI ISl OKOHIIEBAHHUS;, OCBOUTH IpaBUiIa
9KCIUTyaTalluy Ipecca.

Conep:xxaHue U NOPSIJIOK BbINOJHEHUS PadOThI:

1. M3yunTte KpaTKue TEOPETUUECKUE CBEACHHUS.

CoenuHenue, OTBETBICHHUE U OKOHIIEBAaHME METHBIX M aIFOMUHUEBBIX KHJI OIPECCOBKOM
LIMPOKO PACIIPOCTPAHEHO B AIEKTPOMOHTAXXKHOM NMpakTuke. OnpeccoBKa MOKET BBIITOIHATHCS
criocobamMy MECTHOTO BJIaBJIMBaHUSI, CIIOIHOTO U KOMOMHUPOBaHHOTO oOkatus. [Ipu
OIIPECCOBKE JKMJIa IPOBOAA MIIM KaOessi BBOAUTCS B TPYOUATyI0 4YacTh HAKOHEYHHUKA WIIN
CHEIHAJIbHYIO TUJIb3Y U CXKMUMAETCS C IOMOILBIO MAaTPHIIbI U yaHcoHa. KoHTakTHOE aBieHue,
CO3/1aBaeMO€ IPU 3TOM MEXKIY TMIIb30HM U JKUJION, 00ECIIeYnBaET HAJIEKHOE AIEKTPUUECKOE
COETMHEHHE.

[Tpu onpeccoBke crmocoOO0M MECTHOTO BAABIMBAHHUS 3yObsIMH ITyaHCOHA B OJJHOM MJIH HECKOJIBKHX
MecTax co3aaeTcsi 0ObIIOE JaBICHHUE B OJHOM MECTE M HAUTYUIIUNA AJIEKTPUIECKUN KOHTAKT
(puc. 9,a).

[Ipu onpeccoBke CIUIOMIHBIM 00aTHEM OOJIbIIIOE JAaBICHHE, a CIIEA0BATENbHO, U XOPOIIUN
ANIEKTPUYECKUI KOHTAKT CO3JAI0TCS HA BCEM NPOTsHKEHUU oOokatus (puc. 9,0).
KomOunupoBannoe o6xkarue (puc. 9, B) MO3BOJSET YAYUIIUTH AIEKTPUISCKUN KOHTAKT MEXTY
KHUJIOW U TPYOUaTON YaCThI0 HAKOHEYHUKA WJTM THIIB3BI OJ1aroiaps TOMy, 4TO B YCIIOBHUSIX
CIUIOIIHOTO OOXKaTHsl CO3aeTCs JOMOIHUTEIBHO OOMIbIIOE 1aBJICHHE B MECTE BAABIMBaHUS 3y0a
IIyaHCOHA.

HaznexxHOCTh KOHTAKTHOTO COEIMHEHUS BO BCEX CIy4yasiX I0CTAaTOYHO BBICOKA, €CIU MPABUIBLHO
orpesesieHa 001acTh MPUMEHEHUS!, TOYHO BBIOpaHbl HAKOHEYHHK WJIHM THITB3a, paboune
HMHCTPYMEHTBI, TIATEJIbHO MOATOTOBJICHBI TOBEPXHOCTHU U MPABUIHLHO MPOU3BEECHA OMIPECCOBKA.

) (I Y [ [ {
D e e

a)
Puc. 1. CiocoOsI onpeccoBKH:
da — MCECTHBIM B/IaBJIMBAHUEM, 6, B — CIIJIOIIIHBIM U KOM6I/IHI/IpOBaHHBIM oOxxarueM




CrpouTtenbHble HOPMBI U IIPaBUiIa YKa3bIBAIOT, YTO JJIS OKOHIIEBAHUS aJJIOMUHHUEBBIX KU
(ceuenuem ot 16 no 240 MM2) MIPOBOIOB HampspkeHueM 110 2 kB u kabeneit 1o 35 kB cienyer
IPUMEHATH TPyOUaThle HAKOHEUHHKH, JUISl KM CEUeHHEM 2,5 MM TIPOBOJIOB HANIPSKEHHEM JI0 2
kB u kxabeneit 10 1 kB — KoybIieBbIe HAKOHEYHUKHU (ITUCTOHBI).

JI71st cOeTMHEHNST ATIOMUHHUEBEIX KT (cedeHneM oT 16 10 240 MM?) IpoBOIOB
HarpsbkeHueM 10 2 kB u kabeneit 10 1 kB pekomenayrorcs runb3sl 1o 'OCT 9691-68, a qiis
COEINHEHNS U OTBETBIEHUS KU1 ceueHueM 10 MM2 —T1uib3bl [AO, 111 coeTUHEHHUS METHBIX
xui (cedeHueM ot 16 mo 240 MM2) MIPOBOIOB HampsbKkeHueM 110 2 kB 11 kabeneit 10 1 kB —
rmib3el o I'OCT 7388—70.

Jlnst oKOHIIeBaHUSI METHBIX KU (ceueHueM ot 0,75 no 240 MM2) MPOBOJIOB HANIPSIKEHUEM
1o 2 kB kabexneit no 35 kB Hago ucnonb3osarsk HakoHeuHuku mo 'OCT 7386—70, a
MHOTOIIPOBOJIOYHBIX JKHII (cedeHneM 1— 2,5 MM?) mpoBoioB HanpskeHneM 2 kB u kabeneii 10 1
kB — nakoneunuku (nucronsl) no 'OCT 9688—76.

JlomyckaeTcsi IPUMEHSATh OTBETBIICHHUS JKIJI CedeHHeM 2,5 MM> POBOJIOB HATIPsKeHHeM 10 2 KB
OIPECCOBKOM B (hOJIbIe rpeOeHIATHIMU MATPHUIIEH U ITyaHCOHOM. J[JIsi OIPECCOBKH UCIIONB3YIOT
pa3IMYHbIC HHCTPYMEHTBI U MEXaHU3MBbI, ITOKa3aHHbIE B TA0M. 1.

NHCTpyMEHTBI M MPUCIIOCOOJIEHUS: TIPECC WM KIIEIIH, MaTPHIlbl U ITyaHCOHBI, CTajlbHas
eTka W3 KapIOJCeHTHI, CTaJbHOW EpIIWK, MHCTPYMEHT i1 3aMepa [IIyOWHBI BIABIMBAHMUS,
KOMOMHHPOBAHHBIE TUIOCKOTYOIIbI, TACCATUKU, KIemu s cHsatus uzoisinun KCU-1, Mb-1.

Wzyuure wu pgomonmuHute pasznen  «VHCTpYKTHBHBIE  yKa3aHUST U TMOSICHEHUS»
TexHOoJI0Orn4ecKoil KapThl:
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IJCKM3bI 1 HAMMEHOBAHUE oNepanuii NHCTPYKTHBHBIE YKA3aHUA U
MOSICHEHH Sl

Br160op HakoHeUHMKA

H3ommposka




IIpakTnueckas padora Ne 10
«OmnpeneneHre OCHOBHBIX HEHCIIPABHOCTEH B KaOCIBHBIX M BO3AYIIHBIX JIHHHIX
AIIEKTpONEepeaay U CIOCOOBI X YCTPAHEHUS

Heas: HN3yunth ocHoBHble npu4uHbl nospexiaenni JIIII m KJI. Cnocodbr mx
YCTPAHECHHS U NPeAyNpeKIeHUs .

3amanmue:
1. U3yunte KpaTKue TEOPETUUECKUE CBEACHHUS.
Jlunus saexrtponepenauu (JIDII) — coopyxenuwe, cocrodiiee U3 MPOBOJOB U

BCIIOMOTATENIbHBIX ~ YCTPOWMCTB, IPEAHA3HAYEHHOE Ul MEpefadyd WIM  PACHpENeIcHUs
anekTpuueckoil sHeprum. JIOII, ABISSICH OCHOBHBIM 3BEHOM SHEPrOCHUCTEMBI, BMECTE C
UIEKTPUUECKUMHU MOJICTAHLUAMHI 00pa3yeT JIEKTPUIECKUE CETH.

Brictpoe paszButue u cosepuieHcTBoBaHUe JIOII 00ycioBieHBI CO31aHUEM pPa3BUTHIX
IEKTPUUECKUX CeTel U 0OBEANHEHUEM UX B JIEKTPOIHEPTETHUECKUE CUCTEMBI.

Paznuuarot Bo3aymnsie JIDII, npoBoaa KOTOPHIX MOABEIIECHBI HAJT 3eMJIEN HIIA HAJ BOJIOM,
1 noa3zemMuble (moaBoaubie) JIIII, B KOTOPHIX UCIIOIB3YIOTCS TIIABHBIM 00pa30M CHIIOBBIE KaOelu.

IloBpexnenus U HenmpaBUJIbHBIE PEKUMbI TUHHI dJIEKTponepeaay

ITo Bo3gymubiM JIDII astekTpudeckas 3HEprus nepeaacrcs Ha 3HAaUUTENbHbBIE PACCTOSIHUS
10 MTPOBOJIAM, MTPUKPEILUICHHBIM K Oropam (CToidam) ¢ MOMOIIBIO H30JISTOPOB.

Boznymneie JIDII ABIsAOTCS OOHUMM U3 OCHOBHBIX 3BE€HBEB COBPEMEHHBIX DHEPIOCUCTEM.
HanpsikeHne B TMHUM 3aBUCHUT OT €€ NPOTSKEHHOCTH U IIEPEAABaeMOM 110 HEW MOITHOCTH.

Jnsa BozaymHbix JIOII npuMeHSIOT HEW30JIMpOBaHHBIE MPOBOJA (OJHOIPOBOJIOYHBIE,
MHOT'OIIPOBOJIOYHBIE U MOJIBIE) U3 MENIHU, AIFOMUHHUS, CTAJICATIOMUHUS, PEXKE CTAJIbHbIE (TJIaBHBIM
00pa3oM NpH IEKTPUPHUKALIMU CETbCKUX MECTHOCTEN ).

Baxneiimue xapakrepucTuku Bo3aymHbIx JIOII:

| — nuHa nponéra nuHKUM (PACCTOSTHHUE MEKAY COCCTHUMH OIOPAMH);

f — HanOobILas cTpela nmpoBeca MPOBO/Ia B MPOJIETE;

h — Haumenbiee (rabapuTHOE) IOMYCTUMOE PACCTOSHHE OT HU3ILIEH TOYKH MPOBOAA JI0
3eMIIH;

| — mMHA TUPISHABL U30JIATOPOB;

a — paccTosTHUE MEXIy COCeTHUMU IPpoBoAaMH ((pazaMu) JINHUY;

H — nmonnas BeIcOTa ONOPBL.

KoncTpykTuBHble mapameTpsl Bo3aymHON JIDII 3aBUCAT OT HOMUHAIBHOIO HAIPSIKEHUS
JIMHUH, OT penbeda U KIMMATUYECKUX YCIOBUH MECTHOCTH, a TaKXKe OT TEXHUKO-IKOHOMHUYECKUX
TpeOoBaHUI.

JomycTrMoe paccTosiHUE OT HU3LIEH TOYKH IIPOBOJA 10 36MJIA COCTABIISIET B HEHACEIEHHOU
MECTHOCTH 5-7 M, a B HaceJIEHHOH 6-8 M.

Ha BosnymHbix JIOII npuMeEHSAIOT pasnuyHble 1O KOHCTPYKIMM omopbl. IIpoBoxa
Bo3aywHBIX JIDII momxHBl 0051a1aTh XOpPOIIEH MPOBOJUMOCTHIO, MEXAHUYECKOW NMPOUYHOCTHIO,
CTOMKOCTBIO MIPOTUB aTMOC(EPHBIX U XMMHUUYECKUX Bo3aeicTBUA. s 3amuThl Bo3ymHbIX JIDII
0T aTMOC(EepHBIX NepEeHANPSKEHNH, BOSHUKAIOLIUX IPHU IPO30BBIX pa3psiaxX B IMHHUIO WM BOJIU3H
He€, IPUMEHSIOT TPO303allUTHBIE TPOCHI WM PAa3pPsAIHUKH, KOTOpble ycTaHaBiauBatoT Ha JIOII ¢
HarpspDKEHUEM 10 35 KB.
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Jna Bo3pymnbix JIOII (nepemenHoro Ttoka) B Poccum npuHATa cienyromas IIKaia
Hanpsbkenui: 35, 110, 150, 220, 330, 400, 500 u 750 xB.

Moazemuas JIDII cocToUT W3 OJHOTO WJIM HECKOIbKHX KaOeneil, CTOMOPHBIX,
COCIMHUTENIbHBIX M KOHILIEBBIX MY(]T (3a7enok) u kpenéxHbix netaneit; a JIOIL, comepxaras
MAacCJIOHAIIOJHEHHBIM MM Ta30HAONHEHHBIM KalOellp, CHAO0XKaeTcs TakKe MOMIUTHIBAIOIIEH
CUCTEMOM M CUTHAJIM3alMel JaBieHus Macia (rasa).

[Tomzemuble JIDII mmMpoxko NPUMEHSIOTCS NpPU TMPOKIAJIKE 3JIEKTPUUYECKUX CeTell Ha
TEPPUTOPUU TOPOJOB M NPOMBIIUICHHbIX Npeanpusatuii. Ho ux croumocts B 2-3 pasza Bbllle
CTOMMOCTH BO31yIIHBIX JIDIL.

KabGenu mnpokianeiBatoTcst B 3emiie, B TpaHmiesx Ha riyomne 0,8-1,0 M, B kaOembHBIX
KaHanax, 0JIokax wiu TOHHeIsX. Hambosee skoHOMHYHA TOJ3EMHAs MPOKIAaKa Kabene — 1o 6
kabenell B OJHOM TpaHIee MpU paccTosHUM Mexay kabemsmu 0,2-0,3 M. B omHOM TOHHEne
JIOITyCKaeTcs Mpokiaaka He MeHee 20 kaOeneil.

B Poccuu ctanaapTu3upoBaHHbIE HOMUHAIbHBIE HAIPSHKEHUS U CEYEHUST TOKOIPOBOISAIINX
KHJT ¥ TIPOBOJIOB KabenbHbIX ¥ Bo3aymHbIX JIDII coBmagarot (kpome Homunanos 150 u 750 kB.).

PacnipenenurenbHple KaOeIbHbIC TMHUHU BHIMOJIHSAIOTCS Ha HanpsbkeHus 1, 3, 6, 10 u 20 kB.;
MMUTAIOIIME Ka0eIbHbIE JIMHUM BBIIOIHAIOT Ha 35 kB. u Beinte. Muorna xkadenpuslie cetu 35 u 110
kB Ha3bpIBalOT pacnpeneuTeIbHBIMU B CBS3H C UX OOJIBIION Pa3BEeTBIEHHOCTHIO.

KabenpHble TMHUU UCTIONB3YIOTCS, KaK MPAaBHUIIO, TP CO3MAHUU CETEH IEKTPOCHAOKECHHUS
TOPOJIOB, KPYIHBIX MPOMBIIIICHHBIX IPEAIPUITAN U pAa Ap. OObEKTOB.

B Poccun asist ceteit TopoJICKOTO 3I€KTPOCHAOKEHHSI HanboJiee paclpOCTPaHEHBI CUCTEMBI
HaNPSHKCHUN:

-110/35/6/0,4 xB.;

-110/35/10/0,4 xB.;

-110/10/0,4 xB.;

-110/6 /0,4 xB. (pexe).

Ilonnkenne 4YacToThl 3IJIEKTPHYECKOI0 TOKA M3-32 HEJOCTATKA MOILUHOCTH WJIHM
JHEPropecypcon

[Tonnepxanue (peryaupoBaHue) 4acTOThI JEKTPUUECKOIO TOKA B €IUHONW SHEPrOCUCTEME
U B H30JUPOBAHHO pabOTAIONIMX SHEProCHCTEMax OCYIIECTBISIETCS B COOTBETCTBHH C
TpeOOBaHUSMU TOCYJaPCTBEHHBIX CTaHAAPTOB.

B mnoanepxaHMM HOPMaJIbHOIO YpPOBHSI YAaCTOThl y4YaCTBYIOT BCE DHEPrOCHUCTEMBI,
paboratonie  mapauienbHo. Jns  aToro  KaxaoW — sHeprocucreMod  (00beAMHEHHOM
SHEPTOCUCTEMOM) BBIMIOIHAETCS 3aJaHHBIA CYTOYHBINH TIpaduK canbI0-TIepeTOKa MOIIHOCTH C
KOppEKIHMEN ero 3Ha4eHHsl B 3aBUCMOCTH OT YPOBHS YaCTOTHI.

Ecnmu nna  perynupoBaHust 4acTOThl B €AMHOM »HeprocucreMe (dHEprocucreme,
O0OBEIMHEHHON DJHEProCHUCTEME) Ha3HauyeHa OTHENbHAs DJEKTPOCTaHUus (WIM HECKOJIbKO
3JEKTPOCTAHIINI), TO PETYJIMPOBAHHUE YACTOTHI OCYIIECTBIISIETCS PA3rPy3KOM WM 3arpy3Koi
JPYTUX 3JIEKTPOCTAaHIUH, oOecrieunBas €l He0OXOAUMBIN PEryIMpPOBOYHBIN TUANa30H.

[Tpy MOHM)XEHUM YacTOThI B €IMHON 3HEeprocucremMe (00beAMHEHHON HEProCUCTEME HITU
SHEProcucTeMe), MpH IMOTepe TIEHEPUPYIOIEed MOIIHOCTH WJIM BO3PACTAaHUU MOTPEOIEHUS
9HEprocucTeMbl (OOBEAMHEHHBIE DJHEPrOCHUCTEMBbI) TPU BBHIMOTHEHUH OMNEpaliii  CBOUMH
NEHCTBUSIMM HE OKa3blBAalOT OTPHULATEIBHOTO BIMSHHMS HA PEXHUM padOThl OCTalIbHBIX
sHeprocucreM (00beIMHEHHBIX YHEPTOCUCTEM) — HAlIPUMED, HE Pa3rpykKaroT ANEKTPOCTAHIIUHU IS
COXPAaHEHHUS CBOETO CAJIbJ0-TIEPETOKA MOIITHOCTH.
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[Ipy MOHM)KEHMM YACTOTHI B E€IMHOHM 3HEprocucreMe (dHEprocucreMe, OO0bEIMHEHHOU
SHEprocucTeMe) B U30BITOYHBIX YHEPrOCUCTEMAX HE CHUYKAETCS Bbl1aya MOIIHOCTH, a AE(PUIIUTHBIE
SHEPrOCUCTEMBI, YBEIMYMBAs IMPUEM CBOETO CallbJI0-IIEPETOKAa MOIIHOCTH, HCIOJIb3YIOT CBOU
pe3epBbl MOIIHOCTH.

B »sneprocucreme (0O0beAMHEHHOW JHEPrOCHCTEME), B KOTOPOW MMPOM30LLIA MOTEPS
TeHEPUPYIOLIEH MOIIHOCTH, UCTIONB3YIOTCS BCE UMEIOIUECS COOCTBEHHBIE PEe3epBbI MOIIHOCTH, a
TAaK)K€ COIVIACOBBIBAECTCA  HCIOJB30BAHHWE PE3EPBOB  MOIIHOCTH JPYTHX 3HEPrOCUCTEM
(0OBEeAMHEHHBIX SHEPTOCUCTEM) C YIETOM MPOIYCKHON CIIOCOOHOCTH CBSI3CH.

IToBbIlIEHHE YACTOTHI JIEKTPHYECKOI0 TOKA

[Tpu BHE3anmHOM (B T€UEHUE HECKOJIBKUX CEKYH) MOBbIeHnn 4acToThl Ha 0,1 I'p u Gonee
[0 CPaBHEHHUIO C YCTAaHOBUBIIMMCS 3HAYCHHEM B HHEProcucreMax, OObEIUHEHHBIX (eIUHON)
SHEProCUCTEMAax Ha OCHOBAHMM IMOKAa3aHUW YCTPOWCTB TEJIECUTHAIM3ALUMU Ha JUCHETYEPCKOM
MYHKTE, ONPOca U COOOIIEHHUH MOTYMHEHHOTO OTIEPATUBHOTO MEPCOHANA ONPEACIIIOTCS TPUYUHBI
MOBBILICHUSI YacTOThl, BBIACHSAIOTCA COCTOSIHUE UM PEXUM pabdOThl MEXKCHUCTEMHBIX H
BHYTPHCHUCTEMHBIX KOHTPOJIMPYEMBIX CBsi3eil, a mpu uactore Oosee 50,2 I'm pasrpyxarorcs
anextpoctrannuu (I'DC, TOC, TOL) u nepeBoastcs arperatsl '’ADC B ABUTATENBHBIA PEKUM IS
MOHM>KEHUS YaCTOTHI.

OTk/II0YeHne JMHUH 3JIEKTPoNnepeaaYy UK APYroro 000py10BaHus

[Tpu aBapuitHOM OTKJIFOUEHUH JTHHUH, TPAHC(HOPMATOPOB CBSI3H, IIYHTHPYIOIIETO PEaKTOpa
U APYroro o00pyI0BaHMUS:

a) peryjupyercsi IOIMYCTUMBIM PEXUM pabOThl KOHTPOJIMPYEMBIX CBS3€H (IOIMyCTUMBIE
MEPETOKU MOILTHOCTH ISl CO3/IABILIECHCS CXEMbI, YPOBHHU HAIPSKEHHSI) U IPOU3BOISATCS ONEepaliuu
[0 TEPECTPOMKE pENEeHHOW 3alllUuThl U MPOTUBOABAPUINHONM ABTOMATUKH B COOTBETCTBHM C
WHCTPYKUUEN SHEPTONPEANPUATHS UIIM TPOrPaMMO EPEKITIOYEHUI;

0) BKJIIOYAIOTCS IOTPEOMTENH, OTKIIOYEHHble aeWctBueM yctpoiictB CAOH, a mnpu
HEBO3MOXXHOCTH — BKJIIOUAIOTCA IIOCJIe OTKJIIOYEHHUs JpYrux mnorpedbureneii mo rpadukam
aBapUMHBIX OTKJIIOYEHUH (WJIM OrpaHMYEHUN) U CHUKEHHMS IEpeTOKa MOIIHOCTH IO
KOHTPOJIUPYEMBIM CBSI35IM;

B) ONpPEACNAIOTCS TMPUYUHBI OTKJIIOYEHUH HAa OCHOBE TIOKa3aHWM  yCTPOMCTB
TeJeCUTHANM3AIMN U TeJIeM3MEepEeHUl, aHaiau3a paboThl YCTPONCTB pENeHHON 3aluThl U
MIPOTMBOABAapUIHON aBTOMAaTHKH, ONpOca NMepcoHalia U COOOLIEHUI ¢ MECT, U MOCJe YCTPaHEHUs
MIPUYUH TPOU3BOIUTCS BKIIOUEHHE 000pPYOBaHUs B paboTy.

ITonnkenue HanpsikeHUs] B OCHOBHBIX Y3JIOBBIX YHKTAX JHEProcHCTEMbI

KoHTponib M perynupoBaHue HaNpsHKEHHs B 3aJaHHBIX KOHTPOJIBHBIX ITYHKTax CeTU
OCYILIECTBIISIETCS] B COOTBETCTBUH C YTBEPKACHHBIMU rpaukaMy HapsHKEHUH.

Ecin HanpspkeHHE B KOHTPOJIBHBIX ITyHKTaxX IMOHMIKAETCS A0 YKa3aHHOTO aBapUHHOIO
npenenaa, TO OHO MOJJEPKUBAECTCA IIYTEM MCIOJIb30BAaHUS IEPErpy30YHOM CIOCOOHOCTH
TeHEpPaTOPOB M KOMIIEHCATOPOB, a SHEPIrOCUCTEMbI, 00bEANHEHHBIE (€IMHAsT) YHEPIOCUCTEMBI MTPH
MIPOBEJICHUU ATHX ONEpalMii OKa3bIBAIOT IOMOIIbL IYTEM IepepaclpeesieHus] PeakTUBHOW U
aKTUBHOM MOIIHOCTH MeXAy HHMMH. lIpu 3TOM mnoBblIIaeTcs HaNpsyKEHUE B OTIEIBHBIX
KOHTPOJIbHBIX MYHKTax /0 3HAYEHW HE BbIIIE MPEAENIbHO JOMYCTUMBIX UIsi 000OpyIOBaHHUS.
[loBbllieHHe ypoBHEH HampspkeHUsT Ha OOOpYNOBaHMM CBEpX JIOMYCTMMBIX 3HAa4YeHUH.
[TonnepxuBaroTcs ypOBHU HAIpsDKEHUH B KOHTPOJIBHBIX MYHKTaX B COOTBETCTBUU C 3a/IaHHBIM
rpaduKoM, He TpeBbIlIas Ha 000PYIOBAaHUN YPOBEHb HANPSIKEHHUS, YCTAHOBJICHHBIN MpaBUIaMH
TEXHUYECKOM 3KCIUTyaTallud 1 HOpMaMU 3aBO/1a-U3TOTOBUTES.
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B ciydae moBbllIeHHs HANpsOKEHWs CBEPX JOIMYCTUMOIO HAa OJHOM WM HECKOJBKUX
00BEKTaX Ha OCHOBE COOOIIGHWH C MECT, TOKa3aHWUN YCTPONCTB TEIEU3MEPCHHH |
TEJIECUTHAJIN3AlMH BBISIBIIIOTCSI IPUUMHBI TOBBIIIEHNS HANPsXEHUs (OJHOCTOPOHHE OTKJIFOUEHBI
BJI, pasrpyxeHbl JHHMM 3JEKTpONEpeNauyd, OTKIIOYEHbl [IYHTUPYIOLIUE PEaKTOpbl) H
IIPUHUMAIOTCS] MEPBI K €r0 IIOHMKEHUIO ITyTEM:

- CHWD)KEHMS 3arpy3kH reHepaTopoB 3iekTpocTaHuuid nu CK mo peakTMBHOM MOIIHOCTH,
paboTarolMX B pPEXHME BBAAYHM, IMEpPEBOJAa UX B PEXKUM NOTpeOsNeHus (WM yBETUYCHUS
oTpeOJICHNs) PEAaKTUBHON MOIIIHOCTH;

- OTKJIFOYCHHS OaTapel CTaTHYeCKUX KOHICHCATOPOB;

- BKJIIOYEHUS IIYHTUPYIOLUX PEAKTOPOB, HAXOIALIUXCS B PE3EPBE;

- YBEIIMYECHUS 3arpy3KU JIMHUHN JIEKTPOIIEpENadn IePETOKaAMUA MOLITHOCTH;

- u3MeHeHus KodpduuueHToB TpaHchopmanuu TpaHcHOPMATOPOB, OCHAIICHHBIX
ycrpoiictBamu PITH;

- BBIBOJIA B PE3€PB JIMHUU B PalOHE MOBBIIIEHHOTO HAMPSKEHUSI TOJIbKO BBIKIIOUYATEISIMU.

ITp1 0AHOCTOPOHHEM OTKIIFOUEHUH JIMHUU U OBBIIEHUH HAIPSKEHUS CBEPX JI0ILyCTUMOTO
3Ta JIMHUA BKIIIOYAETCS B TPAH3UT, & MPU OTCYTCTBUU TAKON BO3MOYKHOCTU C HEE CHHUMAETCS
HaIlpsKEHUE.

Pa3nenenune eAuHbIX, 00beINHEHHBIX JHEPrOCUCTEM

[lpr nUKBUAAIUM aBapHH C Pa3/EICHUEM SHEPrOCHCTEMBI, CIUHON WM O00BETUHEHHOM
HHEProCUCTEM, HA OCHOBAHUU MOKa3aHUN MPUOOPOB IUCIETYEPCKOTO MyHKTA, COOOIIEHUI C MECT
Y aHAJIN3a JEWCTBUS YCTPOMCTB PEJICHHON 3alIUThl U IPOTUBOABAPUIHON AaBTOMATHUKU:

- BBIABIISIFOTCSL XapaKTep aBapUM U PUYUHBI €€ BO3SHUKHOBEHUS;

- YCTAHABIIMBAETCS MECTO ITOBPEXKICHHUS;

- Ompenensercs, Ha Kakue HEeCMHXPOHHBIE YacTU pa3fenuiach equHas U OObeIUHEHHAS
JSHEPrOCUCTEMBI, JHEPrOCUCTEMA, a TAKXKE YPOBHM YacTOThl W HAINPSIKEHHUS B Pa3lIEIbHO
paboTaronux 4acTax.

OOHOBpEMEHHO BBICHSIOTCS COCTOSIHUE M 3arpy3ka MEXKCHCTEMHBIX U JpPYTrUx
KOHTPOJIUPYEMBIX BHYTPUCUCTEMHBIX CBSI3EH.

ITeperpy3ku MesCHCTEMHBIX 1 BHYTPHCHCTEMHBIX TPAH3UTHBIX CBfA3eH

[Tepexon Ha paboTy ¢ aBapHilHO JOMYCTUMBIMH MEPETOKAMH MOIIHOCTH OCYIIECTBIISIETCS
Ha TEpUOJ TPOXOXKICHUS MaKCUMyMa Harpy3oK JHEprocucTeMbl, OOBEAMHEHHOW WU €IWHOMI
SHEpProcUCcTeM WM Ha BpeMs, HeoOXOAMMoe s BBOJA OrpaHWYEHUN moTpeOuTeneil, a B
MoCJIeaBaputHOM pexkuMe (TTOCTIe OTKIIFOUEHHS TeHepaTopa, JIMHUH, aBToTpaHchopMaropa u Jip.) —
Ha BpeMsi, HEOOXO0IMMOe JJIs1 MOOMIIM3aluK pe3epBa (B TOM YHCIEe XOJOTHOIr0), U 0(hopMIIsIeTcs
3alMChI0 B ONEPATHMBHOM >KypHajie SHEProCUCTEMBbl, OOBEINHEHHBIX (€IUHON) dHEProcucTeM (c
yKa3aHHeM BPEMEHH U IPUUYHMHBI ITepexo/ia Ha paboTy ¢ aBapUIHO TOMYCTUMBIMU EPETOKAMHU ).

[leperpy3ku cBepX MakCUMaJIbHO (aBapUilHO) JAONMYCTUMBIX 3HAYEHUH IEPETOKOB
MOIITHOCTH (TOKOB) 10 CBSI35IM, JIMHUSM M 000PYIOBaHUIO YCTPAHSAIOTCS:

a) pU HAJIMYMM pe3epBa — HEMEAJICHHON 3arpy3KOoi AJIEKTPOCTAHLUN B MPUEMHOM 4acTH
OHEPrOCUCTEMBI U Pa3rpy3KOHW MX B MEPENAIOLIEN 4acTH Ul pasrpy3KH TPAaH3UTHBIX CBA3EH; B
JAPYTUX CIIydasX — UCIOJb30BAaHUEM OJIHOTO U3 YKa3aHHBIX IIPUEMOB;

0) mpu OTCYTCTBHM pe3epBa — 3a CYeT MCIIOJIb30BaHMUs AaBAPHHMHBIX MeEperpy3ok
TEHEPUPYIOMIErOo O0OpYJAOBaHUST ¥ OTPAHUYEHUHW U OTKIIOYCHUH B TPUEMHOM 4YacTH
SHEPrOCHCTEMBI, a TAKXKE Pa3rPy3KOH reHepUPYIOLIEH MOLITHOCTH B Nepu(epuiHbIX N30BITOUHBIX
Y4acTsIX YHEPTrOCUCTEM, O0bETMHECHHON MU €MHONU SHEPTOCHUCTEM.
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JInHusA 3jIeKTponepenayn neperpysKa

BaxxapiM  ycioBuem  0Oe3aBapuifHOW pabOTHl  SIBIETCS COXpPaHEHHE IEPCOHAIOM
CIIOKOWCTBHUS NPU U3MEHEHUH PEXUMa WIM BOZHUKHOBEHUH HENOJIAJ0K, IUCHUIUIMHUPOBAHHOE U
CO3HATEJIbHOE BBIIIOJIHEHUE YKa3aHUM HMHCTPYKLHMM M pacloOpsDKEHUH CTapliero IepcoHana,
HE/IOMYIIEHUE CYEThl, PACTEPSIHHOCTH, BMELIATEIbCTBA B pAa0OTY NOCTOPOHHUX JIHILI.

[Ipy BO3HMKHOBEHHMM aBapUHHON CUTYyallMU SKCIUTyaTalMOHHBIA MEPCOHA]I MPUHUMAET MEPHI 10
JIOKAJM3alMK U JTUKBUAALMHU CO3/IaBIICTOCs MOJOKEHHS, 0OecrieunBaeTcs 0€30MacHOCTh JII0IeH U
COXPAaHHOCTh 000PYJOBaHMUS.

Bo BpeMms nIukBUAaLuy aBapuu HaXOJAIIMICS Ha AEKYpPCTBE NIEPCOHAN, HEMOCPEICTBEHHO
oOcimyXuBarOIMii o0opynOBaHUE, OCTaeTcsi Ha pabouyMx MecTax, NpPUHUMAsT BCE MEphl K
COXpaHEHHIO 00OpYyJOBaHUS B paboTe, a €CIM 3TO HEBO3MOXKHO — K €ro OTKIIIOYCHHIO. YXOI,
NEKYPHBII MEpcoHal COOOIIAeT O CBOEM MECTOHAXOXKICHHM BBILIECTOSALIEMY ONEPATHUBHOMY
nepconainy. Pabouee mecTo ocraBisercs:

- IIpY SIBHOW ONIACHOCTH JUJIS )KU3HU;

- JUIsl OKa3aHMsI IEPBO MOMOILIY MOCTPAJAaBLIEMY TP HECUACTHOM CIIY4ae;

- JUIsI IPUHATHS MEp IO COXPAHEHUIO 1IETIOCTHOCTH 000PYAOBAHNUS;

- [10 pacHOPSKEHUIO paOOTHHKA, PYKOBOSILErO JIUKBUJAIEN aBapuu.

Bce nepexiitoueHus B aBapUilHBIX YCIOBUSX MPOU3BOMASATCS B COOTBETCTBHUM C IIpaBUJIaMU
TEXHUYECKOH IKCIUTyaTalluu, TEXHUKH O€30MacHOCTH.

[Ipy nukBMIaUMU aBapuM MPOU3BOIATCS HEOOXOIMMBIE OINEpali C YCTPOMCTBAMHU
pENEeHHON 3alUThl M MPOTUBOABAPUNHONM ABTOMATUKM B COOTBETCTBUHM C JEHUCTBYIOLIUMH
HOPMAaTUBHBIMU  JOKYMEHTAaMH M YKa3aHUSIMH OpPraHOB JUCIETYEPCKOTO  YIPABJICHUS
SHEPrOCUCTEM.

Bo3nymnbie 1uHuu 3JekTponepenayd xo 1000B:

2. [ToaroToBUTH AePEKTHYIO BETOMOCTH (T10 00pa3ILy).

3. [lonyuuts y npenopaBaTens napameTpbl HeucnpaBHocTeil BJI, 3aHecTn B Be1OMOCTh
neeKToB.

4. OpopMHUTH OTYET O MPOJICTAHHON paboTe.

5. Cnenatp BbIBOZ 0 cocTossHuu BJI Ha ocHOBaHMM BEJOMOCTH J1€(DEKTOB.

KoHTposibHbIE BOIPOCHI:

1. Kakue paboThI BXOIAT B 00bEM TEKYIIETO peMOHTA?

2. Jlyid 9ero 3a3eMIISIFOTCS OTIOPbI?

3. Jlng KakoW LedM BBIMOJIHAETCS PEMOHT M OKpacka KaOeJbHBIX CITyCKOB M KOHIIEBBIX
MypT?

4. Kak pacmmdpoBsiBaeTcst Mapka rmposona, A-35, AC-70?

5. Kak npoBepuTh COCTOSIHME BEPXHEW YaCTH OIOP U CITyCKOB 3a3€MJICHUS?

6. HazoBute xateroputo padbot npu BeimoiaHenun TT BJL

Kao0eabnbie imHuN 371ekTponepenayd 1o 1000B:

1. U3y4nTh TEOPETHYECKUE CBEACHUS.

2. IIpenoaBatens pacrpeenser IpyIny Ha HecKoyibko Opuraj. Kaxnas Opuraga nomkHa
noApoO6HO u3yunTh omauH u3 MerogoB OMII KJI. Cxembl MeTO#OB ompeneneHus MecTa
MOBPEXICHUs Kalells peACTaBIeHbl B IpuioxkeHuu 1. 3.

3. OopMuUTB OTUET O MPOACIAHHON paboTe ¢ MOIPOOHBIM ONMMCAHUEM U3Y4aeMOr0 METO/Ia
U KpaTKUM onucaHueM apyrux Meronos OMIT KIJI.

4. Cnenath BBIBOJI O MPOJICIIAHHON padoTe.
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3aoanue na pabomy: N3yunts nHOOPMAIIMOHHBIN MaTepUaIl, BBIMIOTHUTD TPAKTUICCKHIA
Monyiab GIUOP, cocTaBUTh TEXHOIOTHYECKYIO KapTy MOHTa)Xa TEPMOYCakKuBaeMol My(ThI 1Jis
COCMHEHUS TPEXKHIIbHBIX KaOeei.

IHopsinok BbINOJHEHHUS PA0OTHI:

1. 3yuuTh MHCTPYKIIHIO K MIPAKTHYECKON padoTe.

2. U3yuntb uHpOpMalMOHHBINA MaTepua.

3. Bxmtouuts Moayins @LIUOP u BINOAHUTE BCE 3a/1aHUS.

s Q Paspenka kabens

Paspnenka KoH1IOB kabes sBIsIeTCs NOATOTOBHTEJIbHOH onepannei:l U HX KOHIeBBIX 3a/IeJIOK H COeJHHEHHH.
B COOTBETCTBHH € MOCJIEIOBAT €JIbHOCTHIO PaseNKH yIopsano4ieTe H306pa)l(eﬂﬂﬂ STAIloB pa3sesIKH Kaberwst.

% :
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JE®EKTHAA BETOMOCTDb Ne_____

“ - 0 L L.

[Mpu ocuoTpe
BRISBIEHE! ZethekTh B paboTe.
[na yerpanedna BEARTEHHEX efhekToE HeoGX0IMMa IAMEHA CIeIYIOLIHY SAMACHEIX

YacTeil:

Na Hanmenosanne En. mam. Komuuecrso
1

2

3

4

5

]

7

g

9

COCTABHIH IMABHEI MEXAHHK

4.CocTaBTh TEXHOJOTHYECKYIO KAPTY MOHTa)Xa TEPMOYCAKUBAEMON My THI A5
COCIMHEHUS TPEXKIITBHBIX KaOene.

e - ";t;'::m m%
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5.0dbopMuTh OTUET.

Conep:xanue oryera:

1. Tema.

2. lens.

3. MarepuanbHOe 0OecCrieUeHHE.

4. Beimonnenusle 3aganus moayist GLIUOP.
5. OTBeTHI Ha BOMPOCHI.
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IIpakTnyeckasi padora Ne 11.
N3ydyeHne KOHCTPYKIMHU MPOBOJOB BO3AYIIHBIX JTUHUAN

Ileab padoThl.

enpto paboThl SBISETCS M3y4YEHHE KOHCTPYKIMM M MapoK IPOBOJIOB, CIOCOO TIOJIBECKH
U30JISITOPOB Ha OINOpax, JIMHEHHOW apMaTypbl BO3AYIIHBIX JIMHUI, TUIIOB ONOP U PACIIOJIOKEHHUS
MIPOBOJIOB Ha OTMOpaXx.

ILian padoThl.

1. 3y4yeHne KOHCTPYKTHUBHBIX 3JIEMEHTOB BO3YIIHBIX JINHUH.

2. V3y4yeHue poBOJIOB U 3aLUTHBIX TPOCOB.

OcHoOBHbIE TeopeTHYECKHE MOT0KEHUSI.

Dnexmpuueckoii 6030ywHol tunuell (BJI) Ha3pIBaeTCs yCTPOUCTBO IS IEpeadd U PACIIPEICTICHUS
ANEKTPUYECKOM SHEPTUH T10 IPOBOJIAM, PACIIOIOKEHHBIM Ha OTKPBITOM BO3/1yX€ U MPUKPEIICHHBIM
IIPY IOMOILY U30JIATOPOB M apMaTyphl K OIIOpaM WM KPOHIITEHHAM HHKEHEPHBIX COOPYKEHHH.
BonbIIMHCTBO HAPYKHBIX SJIEKTPUUECKHUX CETeH CTOATHCA BO3AYyIIHBIMUA. OCHOBHBIMU MPUYMHAMHU
LIMPOKOT0 pacHpOCTPAaHEHUS! BO3AYIIHBIX CETEH SBIAETCS: 3HAUUTEIbHO MEHbIIAs CTOUMOCTb UX
[0 CPaBHEHUIO C KaOEIbHBIMHU CETSIMH, JIETKOE OOHApY)KEHHE MECT MOBPEXKIEHUS U MPOCTOTa
pEMOHTA.

['maBHBIMHM KOHCTPYKTUBHBIMU 3JIEMEHTAMH JIF000M BO3IYIIHOW TUHUM SIBIAIOTCS (pHC. 1):

1. mpoBoAa, ciyXxalue AJis epeauu dIeKTPUUECKO SHepTuu;

2. 3alIMTHBIE TPOCHI, MOHTHpPYEMble B BEpPXHEH 4YacTH OINOp ISl 3aAIlIUTHl TPOBOAOB OT
aTMoc(epHBIX (TPO30BBIX) MEPEHATPSHKEHUI;

3. OmopbI, MOJEPKUBAIOLIUE TPOBOIA U TPOCHI HA OIPEICIICHHON BHICOTE HAJl YPOBHEM 3EMIIH WU
BOJIbI;

4. V309 TOPBI, U30JIMPYIOIIUE MPOBOJIA OT KOPIyca (Teja) Omopbl;

5. apMarypa, Ipu IOMOILK KOTOPOW IPOBO/A U TPOCHI 3aKPEIIAIOTCS HA U30JITOPaX, a U30JISATOPHI
- Ha o1ope.

[Io KOHCTpYKTMBHOMY YCTPOMCTBY BO3JYILHBIE JIMHUM pa3JENsIOTCS Ha OJHOLICTIHbIE U
MHOTOIICTTHbIE, T.€. PACIOJIOKEHUEM OJTHOM MM HECKOJbKUX IIETNei Ha OJHUX M TeX K€ OIlopax.
ens — 310 TpH NMpoBoJa OJHON Tpex(a3HOM JIMHUU.

IIpoBoaa ¥ 3alIUTHBIE TPOCHI.

[IpoBoxa a1 BO3AYLIHBIX JIMHUM 3JEKTpoNepesadyd M3rOoTaBIUBAIOTCS HEU30JIMPOBAHHBIMHU
(TONIBIMH ), OHU JIOJDKHBI 00J1a/1aTh XOPOIIeH dJEKTPUUECKOI MPOBOJMMOCTBIO, U3TOTABIUBATHCS U3
HEACPUIMTHBIX METaJIOB, HMETh JOCTAaTOYHO BBICOKYI0O MEXAHMYECKYH0 TMPOYHOCTb H
3HAYUTENIBHYIO CTOMKOCTB I10 OTHOIIEHUIO K KOPPO3UH U XUMHUYECKUM BO3IACHCTBUSIM.

Martepuanamu A IPOBOJOB MOTYT CIYKUTh aJIOMUHUN U €r0 CIUIaBbl, ME/lb U €€ CILIABbI,
CTallb U CTaJCATIOMUHUMN. ['p0303alIUTHBIE TPOCH! BBIMOJIHAIOTCS, Kak mpaBuio, u3 ctainu. Cruas
QIIOMHUHMS, MarHUs U KPEMHUS Ha3bIBaeTcs albJpeeM, a CIUIaB MEIU C OJIOBOM U (ochopom
Ha3bIBaThCS OpOH30i1. Meb, aIFOMUHHIA U MX CIUIaBbl C MHBIMH METaJUIAMH MPUMEHSIOTCS B BUJIE
XOJIOTHOTSIHYTOW ITPOBOJIOKH, 00J1a/1at01lel 10CTaTOYHON MEXaHUYECKOW MPOYHOCTHIO.

MenHble poBO/a, U3TOTOBIECHHBIE U3 TBEPAOTSAHYTOM MEIHOM MPOBOJOKH, 007aJal0T MaJlbIM
yenbHBIM conpoTtuBiaeHneM (p = 18,0 OM-MM? / KM) M XOpOIIei MeXaHHYecKOoi MPOYHOCTHIO,
YCIIEIIHO TMPOTUBOCTOST aTMOC(HEPHBIM BO3ICHCTBUSAM M KOPpPO3MM OT BPEIHBIX INpHMeceil B
BO3ayxe. MeaHbie TIpoBOo/ia MapKUPYHOT OykBo M ¢ mpuOaBiIeHMEM HOMUHAIBHOTO CEYCHHS
IIpOBOAA.
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AJIOMHHHEBbIE TIPOBOJA OTJIMYAIOTCA OT MEIHBIX 3HAYUTEIBHO MEHbBIIEH Maccoi, 0OJIbIINM
yIeTbHBIM compoTuBieHneM (p = 28,7 + 28,8 OM-MM?/ KM) M MEHbIIEH MeXaHH4ecKOH
IIPOYHOCTBIO. AJIFOMUHMEBBIE NPOBOJIa IPUMEHSAIOTCS B OCHOBHOM B MECTHBIX ceTsX. Manas
MEXaHM4YeCKasi MPOYHOCTh 3TUX IPOBOJOB HE JOIMYCKACT CO3/JaHUs OOJIBIIOTO HATSXKEHUS.
UroObl n30exarh OONBIIMX CTpEN MpOBEca MPUXOAUTHCS YMEHBIIATh PACCTOSHUE MEXIY
OTOpaMH, a 3TO YJAOPOKAEeT JIMHUIO. JIJIs MOBBIIICHHS] MEXaHNYECKON MPOYHOCTH aTFOMUHHUEBBIX
IIPOBOJIOB UX U3TOTaBIMBAIOT MHOTOIIPOBOJIOYHBIMY, U3 TBEPAOTSIHYTHIX IIPOBOJIOK. XOPOLIO
MEPEHOCAT aTMOC(EPHBIE BO3IEHCTBUS, TJI0XO MPOTUBOCTOSIT BO3ICHCTBUIO BPEIHBIX MTpUMeEcen
Bo3ayxa. [loaTomMy /Ui BO3IYLIHBIX JIMHHUH, COOPY)KAa€MbIX BOJIM3M MOPCKHX IOOEpeKui,
COJICHBIX 03€p M XUMHUUYECKUX MPEIIPUITUIA, UCIIONB3YIOT MPOBO/A, 3alIUILIEHHBIE OT KOPPO3UHU
(aIIOMUHUEBBIE KOPPO3MOHHOCTOMKHE, C 3al0JHEHHUEM MEXIPOBOJIOYHOIO IIPOCTPAHCTBA
HeWTpanbHOM cMma3koif). [IpoBoma M3 amrOMUHHS MapKUPYHOTCS OYKBOH A ¢ moOaBiIecHUEM
HOMMHAJIBHOTO CEYEHMsI IPOBOJIA.

Puc. 1. DiieMeHT BO3IyIIHOW OJIHOLEITHOW JIMHUN — JIEPEBSHHAS TPOMEXYTOUHAsSI OTIOpa C TPO303aIIUTHBIMHU TPOCAMH
(Ha mogxone k mojcTaHIum).1 — mackiHOK; 2 — 6aHgaX; 3 — cToliKa onopsl; 4 — TpaBepca; 5 — apMatypa; 6 —
IPO303AaIIUTHBIE TPOCHL; 7 — TUPIISH/IA H30JIATOPOB; 8§ — MPOBO/IA.

CraeaJfoMHHEBBIE IMpoBOga UMCIOT TO K€ YACIBHOC COIIPOTHUBJIICHUEC, YTO U AJIFOMUHUCBBIC
IIPOBOJZIa PAaBHOI'O UM CEUYEHHUS, TAK KAK B DJIEKTPUYECKUX pACUETaX CTAICATFOMUHEBBIX IIPOBOJIOB
MMpOBOAUMOCTD CTaJIbHOM 4YacTu He YUYUTBIBACTCA BBUAY €€ HC3HAUUTCIIbBHOCTU IO CPABHCHUIO C
IMPOBOANMOCTBIO ATIOMMHHEBOM YacTH IMpOBOOOB. Ecmm CpPaBHHUTH CTAJICAJTIOMHUHEBBIC ITPOBOJIA C
paBHBIMU UM II0 HOPOBOAUMOCTH U HPOYHOCTU MEAHBIMU MPOBOAAMHU, TO OKAXKETCA, YTO
CTaJICAJTIOMUHEBLIE TIPOBOJIA JIETYE W JIMAMETP UX 3HAYMTEIbHO OOJIbIIIE, YeM Y MEIHBIX. DTO
6HaFOHpI/IHTCTByCT MNPUMCHCHUIO CTAJICAJIIOMHUHCBBIX IPOBOJOB Ha BO3AYIIHBIX JIMHUAX
HanpspkeHrueM 110 kB. u Bble.

CaMOHCCyH_II/Ie HN30JIMPpOBAHHBIC IMPOBOAA. B MOCJICAHUC NCCATUIICTUA B MHPEC BCC OoJblIIEe
MPUMEHEHNE B TPAKTUKE CTPOUTEIHCTBA BO3AYIIHBIX JIMHUM AJEKTPOIIEPEIayu HaXOAsAT

67



CaMOHECYIIIMe HM30JMPOBAaHHBIE TPOoBOJa. OHHM MPHUMEHSIOTCS MPH CTPOHUTENBCTBE BO3IYITHBIX
nuHui snekrponepenaun 10 1 kB. u 6—110 xB. npu Temneparype or —45 go +50 °C.

[IpenmymiecTBa caMOHECYIIMX U30JIMpOBaHHbIX ITpoBoaos (CUII):

. BO3MOXXHOCTh IIPHUMEHEHHSI OTIOP JEHCTBYIOIIUX MTPOEKTOB U HOBBIX OMOP MEHBIIICH BBICOTHI,
. BBICOKAsI HAJIS)KHOCTh M Oecriepe00iHOCTh SHEProo0ecieueHus MOTpeOouTenei;

. OTCYTCTBHE KOPOTKUX 3aMBbIKAHUN MEKIY MPOBOAAMHU (a3, CIyJaliHbIX TEPEKPHITHIA;

. MaJiasi BEpOSITHOCTh 3aMbIKaHUs Ha 3eMJIIO;

. YMEHBIIICHUE PACCTOSTHHUS MKy IPOBOJJAMH Ha ONIOPax M B MPOJIETE;

. YMEHBIIIEHUE ITUPUHBI TPOCEKH MTPU CTPOUTEIIHCTBE;

. OTCYTCTBHE T'0JI0JIeJ000pa30BaHuUs Ha TPOBOJIAX;

. o0I1Iee CHIKEHHE YPHEPTETHUECKUX MOTEPh B JIMHUAX IEKTPOIIEpeauy;

9. cokpaileHre TpyI03aTpaT MPH CTPOUTEIHCTBE JIMHUH;

10. cokparieHue 00IUX IKCIUTYaTallMOHHBIX PACXOJIOB 32 CUET YMEHBIICHUS 00HEMOB aBapUiHO-
BOCCTAHOBUTEIIBHBIX Pa0OT.

0NN KW~

[IpoBona AMKA u SAX H3roToBASIOTCA W3 TEPMOYIPOUHEHHOI'O aJOMHHHEBOTO CILIABA,
UMEIOT Kpyriyro (hopMy ceueHus. Bee mpoBosa, 3a HCKITFOYEHUEM HECYILEro HYJIEBOTO MPOBO/JIA,
HMMEIOT M30JIMPOBAHHYIO 000JI0YKY U3 aTMOC(HEPOCTOMKOr0 MOJUATHIICHA C BKIIOYEHHUEM Ira30BOit
CaXH U1l 0OecTieueH sl TUTEIBHOTO CpoKa dKcruTyaTanud. [IpoBox SAX MOKPHIT H30IHUPYIOLIEH
000JI0YKOW TOJIIMHOW HE MeHee 2,3 MM H3 aTMOC(HEpPOCTOHMKOr0 CBETOCTAOMIM3UPOBAHHOTO
nosmaTriieHa. [Ipooga AMKA u SAX coxpaHsIOT MEXaHUYECKYIO IPOYHOCTh U AJIEKTPUUYECKUE
rnapameTpsl Ipy TemImeparypax okpyxaromieil cpeapl or —45 no +50 °C, He pacnpocTpaHsSrOT
TOPEHMUSL.

[Tonbie mpoBojga M3 MEAM U ATIOMUHUS HUMEIOT OONBIION JuaMeTp IO CpPaBHEHHIO CO
CIUIOIIHBIMU TPOBOJIAaMU TOIO K€ AKTUBHOTO cedyeHus. OTAeNbHbIE IIJIOCKHE IPOBOJIOKH
COEUHSIIOTCS JPYT C APYroM B Ma3, 4eM 00ecreynBaeTCsi KOHCTPYKTUBHAS MPOYHOCTH MPOBOJA.
[Tonpie mpoBOa MpeAHA3HAYAIOTCS TJIABHBIM 00pa30M JJIsi OIIMHOBKH MTOICTAHIINN HANPSKEHUEM
330 xB. u BbIwE.

Puc. 2. KoHCTpyKIIMsl IPOBOIOB BO3AYLIHBIX JIMHUM.
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ITo KOHCTPYKIIMM pa3INYaIOT CIEAYIOIINE THUIIBI IPOBOOB:

1. oMHOTIPOBOIOYHBIE MPOBO/IA, COCTOSIIINE U3 OJTHON ITPOBOJIOKH CIUIONIHOTO CEYeHHs (puc.2, a);
2. MHOTOITPOBOJIOYHBIE MIPOBO/IA U3 OJJHOT'O METAJJIa, COCTOSIIIUE U3 CKPYUYCHHBIX MEKIY COOOM
OTJICTILHBIX MPOBOJIOK (pHC.2, 0);

3. MHOTOIPOBOJIOYHBIE ITPOBOJIA U3 JIBYX METAJLIOB (puC. 2, B);

4. momwie mpoBojaa (puc. 2, T).

KoHnTponbHbIe BOPOCHI.

1. KakuM atMocdepHBIM SBICHUSM MOABEpratoTcs mposozaa BJI?

2. Yo Takoe «IuIsicka MpoBOJOBY»?

3. [IpuuuHbl BUOpauu MPOBOIOB.

4. ITouemy npoBoaa BJI, kak nmpaBuiio BHIMOJHAKOTCS MHOTOIIPOBOJIOYHBIMH ?
5. Kakue nocrouncrta umerot BJI ¢ n3oinpoBaHHbIMU pOBOiaMu?

6. Kakoil MmaTepuan NpuMEHSIOT 111 TPO303AIUTHBIX TPOCOB?
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IIpakTnyeckas padora Ne 12.
MoHTaX BO3YIIHOW JIMHUHU.

Heanb padotel. U3yunth npuemsl U NpuoOPECTH HaBBIKK 110 MOHTaXKy BO3AYIIHbIX JuHUH (BJI).
O6opynoBanue u pudopsl. JlepeBsiHHAs oropa IIUHOW 6,5..7 M (AMaMeTp TOHKOTO KOHIA HE
MeHee 15 cM); nepeBsHHAs U )KeIe300eTOHHAst PUCTABKH; /IBa OTPe3Ka CTAIbHON OLIMHKOBAaHHOM
MPOBOJIOKU AuaMeTpoM 4...5 MM, 1yuHou 10 M; nepeBsinabie Konoaku: ABe 150x150x300 MM u o1Ha
400x400x300 MM; MOHTHPOBKA 1HaMETPOM

25.. .30 MM; MOJIOTOK CJIECAapHBIN; TONOP; YUeOHBIC IJIaKaThl; OTBEC; OapabaH C IPOBOIOM;
mreipeBsie  m3oasTopsl LIHOH-1 —4 mr., HC-16 — 4 wr., HI®10-I' — 3 mr;
MOJIMATHJICHOBBIE KOJMAaykd — 10 IIT.; OTPEe3KH aJTIOMHUHUEBBIX W CTAJICATIOMUHHEBBIX
npoBoioB A-35 u AC-35 gnuHoit 1M — 2 mIT.; OBaJIbHBIE COEIUHUTETH — 2 IIT.;
CrienuajabHbIe KJICIIH, PyYHOH THAPONPECC; TEPMUTHBIC TATPOHBI CO CTAJLHON M MEIHOU
TpyOKamu; KJIEHIM JJii TEPMUTHON CBApKH; KPIOKHU JJIs U30JSATOPOB — 4 MIT.; OTPE3KHU
ATIOMUHHEBOM TPOBOJIOKH AUAMETPOM 2 MM, JUTUHON

500.. .600 MM; OTpe3KH CTaJIbHON OLIMHKOBAHHOM MPOBOJIOKH C IUIOIIAJbI0 IONEPEYHOIO
ceuernus 1... 1,5 Mm2, mmHo# 500...600 MM; MakeT AepEBSHHOI OIOPHI C YCTAHOBICHHBIMH
YETBIPbMS H30JIATOPAaMH Ha KPIOKaX; KPEMeXHbIe XOMYTbl — 2 IIT.; Ope3eHTOBbBIC
PYKaBUIIBL.

HOCJIGI[OBaTCJH)HOCTI) BBIIIOJIHCHUA 3adaHuA. 1. Pacnonoxxuthk Ha KOJIOAKaX W II0A0TrHaTh
IIOBCPXHOCTHU CBS3BIBacMOM OIIOPHI U ITPHUCTABKH.

2. OcylIecTBUTh BSI3KYy OIOPbI K KEJIe300€TOHHOW MPHCTABKE IPOBOJIOKOW HIIH
KPETEKHBIMH XOMYTaMH.

3. Tlo turakataMm W y4eOHOMY TOCOOWIO O3HAKOMHUTBCS C TEXHOJIOTHEH PBIThS M U
YCTaHOBKOM B HUX OITOP.

4. OCyIIecTBUTh PaCKaTKy MPOBOJA.

5. O3HaKOMHUTBCS €O croco0amMH 3aKpeIUICHUs H30JSITOPOB Ha OINOpax M 3aKperuTh
HECKOJIKO M30JIATOPOB Ha KPIOKAX.
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Puc. 1. IIpuBs3siBaHNe CTOWKH K IIPUCTABKE

6. BINOIHUTE COEAMHEHNE MEIHBIX, ATIOMUHUEBBIX U CTAJICAIFOMUHEBBIX IPOBOIOB  BJI
C TIOMOIIBIO OBAJIBHBIX COCUHUTEIEH.

7. BBINOMHUTL COCIMHEHHE MEIHBIX, AJIOMHHHMEBBIX U CTAJICAIIOMHHEBBIX IIPOBOIOB
CBApKOI1.

8. IlpuBs3aTe K M30JATOpPaM, 3aKpEIJIEHHBIM Ha MAakKEeTe OIOPBI, MPOBOJA MOCPEICTBOM
BEPXHEU BA3KH.

9. BeInosHUTH OOKOBYIO BSI3KY ITPOBOJIOB K H30JISATOPAM.

10. OdopMuUTh OTHET.

Meronuueckue nosicHenus. [l MoHTaxka BJI mpuMeEHSIIOT Kak COCTaBHbIE, TaK U HECOCTABHbBIC
oropbl. J{71s1 HOpMATUBHBIX HECOCTABHBIX OIMOP 3ar0TaBIMBAIOT OpeBHA AMUHOM §...8,5 M, a s
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cocTtaBHbIX — 6,5...7 M. HWXHIOIO 4acTh HECOCTaBHOM OMOpPBI KPENAT HENOCPEICTBEHHO B
TPYHTE. CTOlKY COCTaBHOM OMOPHI MPUBSI3BIBAIOT K KEIC300€TOHHOW MPUCTaBKE (pexe K
NEPEBSHHOM, MPONMTAHHOM AaHTUCENTHUKOM). BepXHIOI0 4YacTh ONOpbl — BEPXYLIKY — JUISA
MEHBILIET0 3a/1€P’KUBAaHMS U IPOHUKHOBEHUS B HEE BJIarM CTECHIBAIOT B (JOpPME KIIMHA WM KOHYCA.
YacTto BepXylIKM JAEpPEBSHHBIX OJHOCTOCYHBIX OIOP 3aKpbIBAIOT KOHYCHBIMU KallpOHOBBIMHU
KOJINaYKaMH, KOTOpble IPUOUBAIOT IBO3/ISIMU C TUAMETPATIbHO IPOTUBOIOI0KHBIX CTOPOH.

CocTtaBHBIE OIOPHI C JKEIE300€TOHHBIMH MTPUCTABKAMH JIOJIBIIIE CITY>KAT, YeM HECOCTABHEIE.

[Ipu 3aroTOBKE COCTABHBIX ONOP HUKHUM KOHEN AEPEBIHHON CTOMKHU JIuHOM 1.. .1,1 M HECKOIBKO
CTECBHIBAIOT TOIMOPOM Il OOECIEeUYEeHHsl IUIOTHOTO TNPHIJIETaHusi K MpHUCTaBKe (MachiHKY). [Ipu
HaJINYMU KPUBU3HBI B CTOMKE HI)KHUI KOHEL! €€ CTECHIBAIOT TAKMM 00pa3oM, YTOOBI ITOcIIe MoAbeMa
(ycTaHOBKH) OIOPBI OHA pacrioiaraiachk BJ0JIb TPACCHI.
CroliKy K IpUCTaBKe MPUKPEIUISIOT ABYMsI CIEIMaIbHBIMU XOMYTaMM WM JBYyMs OaHAaKaMH U3
CTaJIbHOM OLIMHKOBAHHOM IPOBOJIOKU auameTpoM 4..5 mMM. Jlomyckaercs Takke HUCIIOJIb30BAHUE
IUIsL 3TOW LIeJIM CTAJIbHOW HE OLIMHKOBAHHOM IPOBOJIOKM JuaMeTpoM 6 MM (kataHka). bannaxu u3
HE OI[MHKOBAHHOW MPOBOJOKU JOJDKHBI OBITh MOKPHITHI ac(aIbTOBBIM JIAKOM JUISl 3aIIUTHI UX OT
KOPPO3HH.

Croiiku coctaBHbIX onop BJI nanpsizkennem a0 1 kB. u HanpszkeHneM
6... 10 kB mpuBs3BIBalOT K IPUCTaBKaM Ha ydyacTke JAjnuHON 1 M. PacctosiHue mexny Gannaxamu
npuHUMaoT paBHbIM 700 MM. BepxHuil u3 Hux pacnosaraioT Ha paccTosHUM 200 MM OT HM>KHETO
KOHIIa CTOMKH (pHc. 1). OObIYHO YKMCIIO0 BUTKOB B OaHa)ke BHIOUPAIOT B 3aBUCUMOCTH OT IMAMETpa
IIPOBOJIOKH:

Uwmcno BUTKOB OaHgaxka  Jlmamerp cTaabHOM MPOBOJIOKH, MM

12 4
10 5
8 6

Croiiky K INpHUCTaBKE NPHUBS3BIBAIOT B TAKOH IOCIEN0BAaTEIBHOCTH. OTMEPAIOT U OTPE3aroT
MIPOBOJIOKY U3 OYXThI AJIsl KaX/10r0 OaHAaxa. 3aroTaBIUBalOT JIB€ HU3KHME KOJIOAKH JUIsl HAKJIQJAKH
nox npuctaBky 150x150x300 u oany Beicokyro 300x150x300 nox Bepxymiky croiiku. [IpucraBky
YKJIQJBIBAIOT Ha JBE KOJOAKH, IPEIBAPUTENILHO HA/IEB HA HEe MPOBOJIOKY JUIS HM)KHEro OaHaaxa.
[IpoBonoKy pa3MmeniaT Ha NpUCTaBKe MeXAy KoidoakaMu. CTONKY YKIIaJbIBalOT TOJICTON 4acThIO
Ha IPUCTABKY, HA/IEB HAa Hee MPOBOJIOKY JJIsl BepXHero 6anjaxka. OHa JT0JHKHA MJIOTHO JIeKaTh Ha
MIPUCTaBKe, a €€ KPUBU3HA JOJDKHA OBITh HaIlpaBlIeHAa B CTOPOHY, €CIM CMOTpPETh cBepxy. Ilpu
yCTaHOBKE TaKOW OMOphI KpUBU3HA Oy/IeT HalpaBJieHa BAOJIb Tpacchl. [Ipu 3ToM cieyeT MOMHHUTS,
YTO IPUCTABKH COCTaBHBIX, IPOMEKYTOUYHBIX OIIOP PacHoiaratoT cOOKy Tpacchl.

Kon1s! npoBonoku anuHoit 25...30 MM 3arubarot nox yriiom 90° n 3a6MBarOT MOJIOTKOM B CTOMKY.
[IpoBoIOKY IJIOTHO HaBOpAYMBAIOT, OTMOas €e BOKPYT CTOMKM C MpucTaBKoil. Bce BuTku 6annaxa
JIOJKHBI OBITh OJTMHAKOBO HATSHYTHI M IUIOTHO MPHJIEraTh OMH K APYroMY, 7Sl 3TOI0 UX COUBAIOT
MOJIOTKOM TpU HABOpPAaYMBAHUM IMPOBOJOKU. BTOpol KOHEI NpOBOJIOKHM 3aBOPAuMBAIOT I0O]
yIOKEHHBIN O0aHAaX U 3aru0aror.

B cepenune 6annaxa (B MecTe COMPUKOCHOBEHHS CTOMKM M NMPUCTaBKU) MEXKIY IMPOBOJIOKAMU
BCTaBJIIIOT MOHTHUPOBKY (JIOMHMK C 3arHYTBIM OCTPBIM KOHIIOM) M CKPYYHBAIOT OaHIaX C JIBYX
CTOPOH, MPHYEM 3aKpyduBaHUE OaHIaka C KaXJAOW CTOPOHBI OMOPHI HEOOXOAWMO BBHIMOJIHATH B
pasHbIX HampaBlIeHHUAX. BMecTo CKpyTKHM OaHAaXH MOXKHO CTATHBAaTh OOJNTOM C (QUIypHOH
TOJIOBKOM, KOTOPBIN BCTABIISIIOT MEXAY BUTKaMU OaHaka C OTHON CTOPOHBI ONOPHI U BBIBOJIAT €T0
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CBOOOJTHBIN KOHEII ¢ pe3p00i MEeK Ty BUTKAMH OaHAaKa ¢ IPyroi cTopoHsl onopsl. Ha pe3rOoBoii
KOHell OosiTa HaZeBalOT (UIypHYIO CKOOy M HaBepTHIBAIOT raiiky. [Ipu 3aBHHYMBAHUU TalKH
(burypHbie CKOOBI CONMIKAIOTCS M IPOYHO CTATUBAIOT 00€ CTOPOHBI OaHIaxa (puc. 2).

XOoMyTbl U3TOTOBJISIOT U3 MOJOCOBOM CTalM € pa3MepaMM IOINEpeuHoro cedeHus 50x5 MM, k
KOHIIaM KOTOpPOH MPUBAPUBAIOT CTaJIbHbIE MIMNWIbKK auamerpoMm M? MM u niounon 250...300 mMm.
[IpuMeHeHrEe XOMYTOB BMECTO NPOBOJOYHBIX OaHAAXEH CYIIECTBEHHO YCKOPSIET BBINOJIHEHHE
pabor.

OpnHOCTOEUHBIE COCTABHBIE OIIOPBI COOMPAIOT HA OJHOW IUIOIIAJKE, a 3aTEM Pa3BO35AT Ha MECTO
YCTaHOBKH. DTO COKpallaeT BpeMs Ha Mepexobl U UCKII0YaeT He0OXOAUMOCTh

050 200,

, 250,

Puc. 2. CriocoOBI CONPSHKEHUS IEPEBIHHBIX CTOCK OTOP C MPHCTaBKaMH (TTACBIHKAMH): @ — C OIHOM AepeBsIHHOM; 6 —
C OJTHO JKE€JIe300€TOHHOM; 6 — C ABYMS JICPEBAHHBIMH, 1 — cToliKa, 2 — GaHmaxu; 3 — JaepeBsHHas IPUCTaBKa; 4 —
JKeJIe300€TOHHAs IPUCTABKa, 5 — CIIOH TOJIs

MEPEHOCUTh MHCTPYMEHTHI, MaTepUaibl U NpucnocoOieHus. st cBA3BIBaHUS COCTaBHBIX OIOP
BBIOMPAIOT CYyXYyI0 POBHYIO IUIOINAAKY, JOCTYIHYIO Ul MOABE3/a TpaHCIopTa M BOJIM3M CKilaga
MaTepHUalIoB.
Ecnu onopel coOuparoT HEMOCPEICTBEHHO Ha MECTE UX YCTaHOBKH, TO MX YKJIA/IbIBAIOT MATOH K
sIME WIH penepy, YTOOBI IIPH MOAbEME HE MepeTacKUBaTh.
IIpu coopyxenun BJI Hambonee Tpynoemkue paboThl — 3€MIISIHBIC: PBIThE KOTJIOBAHOB IS
YCTAaHOBKHM B HHMX JK€JI€300€TOHHBIX WJIM JEPEBSHHBIX ONOp, KOTJIOBAHOB MOA (PYHIaMEHTHl U
MOJTHOXKKHU JJISi METaNIM4ecKuX omnop. UToObl yMEHBLIUTH 3aTpaTbl pabodero BpeMEHU Ha ITH
paboThl, OTHOCTOEUHBIE JKE1€300€TOHHBIE U IEPEBSIHHBIE ONOPHI YCTAaHABJIMBAIOT B KOTJIOBaHaX,
poOypUBaeMbIX CHEIMATbHBIMU MAallIMHAMU, CMOHTHPOBAaHHBIMH Ha TPAKTOPE WM aBTOMAIIIMHE.
TexHonorust cBepjieHUs KOTJIOBAHOB MpOCTa. MallMHy YCTaHaBIMBAIOT MEPIEHIUKYISIPHO
Tpacce TakuM 00pa3oM, 4ToObl Oyp HaXOJMJICS HajJ MECTOM YCTAaHOBKM OIOPHI, U BBICBEPIUBAIOT
SIMY HEOOXOAMMOM TTTyOUHBI.
JUist peITbS KOTJIOBAHOB MPSIMOYTOJIBHOM (POPMBI 10/1 COOpHBIE M MOHOJIUTHBIE KeJIe300€TOHHBIE
(GbyHIIaMeHThl MPUMEHSIIOT OJHOKOBIIOBBIE HKCKAaBATOPbI HA T'YCEHUYHOM XOAy I-652, KoTophle
UCMOJB3YIOT M KaK KPaHbl JJISl IOrPY304HO-PA3rpy30YHBIX paboT MpU YCTAHOBKE OTIOP.
OZHOBPEMEHHO € MOTPYKEHUEM OIOPBI B KOTJIOBAH, €CIIH TPeOyeTCs, MOrpyXKaroT U 3a3eMIISIOLINN
ANEKTPOJ, KOTOPBIH MPUKPEIUISAIOT K CBAE.
[Tpu HeOonbmnX 00beMax paboT MBI MO OMOPHI POIOT Bpy4HYIO. [lJis 3TOro Ha MOBEPXHOCTH
IPyHTa BO3JI€ KOJBIIIKA BJOJb TPAacChl HAHOCAT JIONATOM KOHTYp sMbl. Ee poror ycrymamu,
oTOpachIBasi TPYHT B OJIHY CTOPOHY, YTOOBI BIIOCIEACTBIUH OH HE MEIIAN MOAbEMY OMOPHI.
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BHauane rpyHT cnenyet oTOpachiBaTh Jalibliie, 9TOOBI IpH 3ariayOJeHHH OH He OOCHITIAJICS CHOBA B
MY, a TaKXKe HE CO3/aBaJl IOMOJHUTEIBHOTO JABJICHHS HA Kpasi €€ CTEHOK, KOTOPBIE BBIIIOIHSIOT €
OTKOCaMH. YTOJI HAaKJIOHA 3aBHCUT OT IUIOTHOCTU TpyHTa. [Ipm riaybune mo 1,5 M B IJIOTHBIX
IPYHTaX SIMbl POIOT C OTBECHBIMHM CTEHKaMH. B cinaObIX rpyHTax sIMbl ¢ OTBECHBIMH CTEHKaMH
JOTMyCKaeTcsl OTpbIBaTh Ha rinyouny no 1 m. Ilpu Gomnbiueii rmyOuHE WX CTEHKH HEOOXOAMMO
PacKpeIuIATh JOCKaMH.

Jljis yrIIoBBIX OMOP SIMBI POIOT TaK, YTOOBI BEPTHUKAJIbHAS CTEHKA ObLJIa CO CTOPOHBI TSKECHUS
IIPOBOJIOB.

Ecnu onops! ycTaHaBIMBaIOT BPYUHYIO, TO TP PHITHE SIM HEOOXOMMO YUUTHIBATh Y100CTBA X

noabema. OTBecHast CTOpPOHA SIMbI JOJDKHA OBITh CO CTOPOHBI HOT'M OMOPBI, @ YCTYNbl — K
BEPXYIIKE, C TEM YTOOBI IPH MOIBEME OTIOPHI HE Pa3BOPAYNBATE.
Ecnu onopy He00X0AMMO yCTaHOBUTH BOJIM3M 3AaHUS WM 3a00pa, My POIOT IOJ HEOOJIbIIMM
YIJI0M K OCH Tpacchl. [[j1s1 ycTaHOBKM OIIOPBI Ha Y1y IOCTPOMKHU SIMY POIOT BAOJIb TPACCHI OTBECHOM
CTEHKOH B CTOPOHY ITOCTPOMKHU. JlnaMeTp caMoii Ii1yOOKO# YyacTu sIMbI JOJKEH OBITh TAKUM, YTOOBI
oropa B Hell cBOOOIHO pa3Melaiach U €€ MOKHO OBUIO TIepeMenaTh MpH BhIBEpKe. | TyOnHa SIMbl
3aBUCHUT OT BBICOTHI OIIOPbI, KOJIMYECTBA MMOABELICHHBIX Ha HEM IPOBOJIOB U IPYHTOBBIX YCIIOBHH, a
TaK)Xe crocoda Mpon3BoJICTBA paboT, U €€ ONPEIEIISIIOT 10 CIIPABOYHBIM TaOIUIaM.

I'my6uHa sIM 1OA KOHLEBBIE W YIJIOBBIE OHOPBI JOJDKHA ObITH OoOJblle, YeM I0J]
poMexyTounble, Ha 20%, eciau B MPOEKTE HET CIEUUATIbHBIX YKa3aHUH. PeIThbe M HEOOX0IUMO
BBINOJIHATE TOJIBKO I€PE]] YCTAHOBKOW OIOp, 0COOEHHO B HaceJeHHONW MeCcTHOCTH. OcTaBlIeHHbIE
0e3 Haa30pa MBI 3aCHIMAIOTCS TIECKOM, a B JIOK/Ib 3aIUIBIBAIOT TPps3bio. Kpome Toro, oHn MOryT
SIBUTHCSI IPUUYMHON HECYACTHOTO Cllydyasi, OCOOCHHO B TeMHOE Bpems cyTokK. [Ipu cimabom rpyHte
THO SM HEOOXOAWMO VYKPEIUIATh KaMHSMH WJIH KyCKaMH OpakOBAaHHBIX IKEJIe300€TOHHBIX
IIPUCTABOK.

Pa3Be3eHHbIe MO Tpacce rOTOBbIE UK coOpaHHbIE HAa MecTe onopsl BJI ycTaHaBIMBAIOT € HOMOILBIO
OypUIIbHO-KPaHOBBIX MAIlIMH, 000PYI0BAHHBIX MOABEMHBIMU MEXaHU3MAMHU.

[Tpu nogpeMe MalIMHY YCTaHABIUBAIOT MOTIEPEK TPACChl TAKUM 00pa3oM, YTOObI ee paboumii
opras Haxoawics HaJ ssMoi. ONopy 3aKperIsiioT TPOCOM (3aCTPOINOBBIBAIOT) U NPUBSA3BIBAIOT JBE
OTTSDKKH, KOTOPBIMH OHAa YACP)KUBAETCS OT ONPOKHIBIBAHWS HAa TOABEMHBIH MEXaHH3M.
[IpuBs3BIBAIOT ONOpPY 3a €€ BEPXHIOK YacTb, C TeM 4YTOObI NpU MOJbEME KOMEIb MOT
NepeMelaThCs, He OTPBIBAsICh OT 3eMJIHU. B 3TOM ciyuyae nosnHaTas onopa OyneT 3aHUMAaTh HOYTH
BEPTUKAJILHOE MOJI0KEHHE.

[Tocne moxbema Hajx 3emiiell HOTY ONOPBI HANPABJISIOT M yCTAHABIMBAIOT HA JHO SIMBI, 3aT€M
BBIBEPSIOT:

e 1 — 1o pacmnonoXeHUI H30JIATOPOB WJIM TPAaBEpPC U B OTHOIIEHUWU TPACChl IMYTEM
MOBOPAYMBAHUS OINOPbI BOKPYr cBoei ocu. Eciam oHM ¢ mpucTaBKamu, TO TOCIEIHUE
JOJDKHBI HAXOJIUTHCSI C OJTHON CTOPOHBI TPACCHI;

e 2 — 110 OCH TPAcChl B CTBOPE C JPYTUMHU YCTAaHOBJIEHHBIMHU OIIOPaMH;

e 3 — IO BEPTHKAIHLHOCTH YCTAaHOBKH C MPUMEHEHHEM OTBECAa WJIM BU3yaJbHO, HAXO/ICh B
CTOpOHE OT JIMHHUHU.

OKOHYaTeIbHO BBIBEPEHHBIE ONOPHI YKPEIUISIIOT B sIME BRIHYTHIM rpyHTOM ciiosiMu 200...300 mm.
Kaxplif ci10# TIateabHo yTpaMOOBBIBAIOT JEPEBIHHBIMU OpYChsIMH. 3aTEM Y OIOPHI MOJCHIIAIOT
rpyHT BbicoTOM 40...50 cm. [locie momHOM 3achIIKH U yTpaMOOBKH TPY30BOM TPOC MEXaHU3Ma
OIyCKAaeTCs M ONOpa pPACCTPONOBBIBAECTCS IMYTEM TSDKEHHUS 3a KPIOK ITOCPEICTBOM BEPEBKH,
MIPUBSI3aHHOM K HEMY TIPU CTPOITOBKE.

ITpu HeGoabmuX 00beMax paboT mpeumyiiectBeHHO Ha BJI no 1 kB. nerkue aepeBsiHHbIE OMOPHI
MOJKHO YCTaHABIIMBATh BPYYHYIO C TIOMOIIBIO YXBAaTOB. BO3MOXHBI U Ipyrue crocoObl MoIbeMa.
Kaxnplif yxBaT JODKEH HMETh MOCEpEHHE OCTphIi 3y0er, 4ToObl Ornopa HE CKOJb3WIIA.
JlepeBsiHHBIE YePEHKH JJIS1 YXBATOB JIOJDKHBI OBITh TIIAIKUMHE, 0€3 CYYKOB, IPOYHBIMH, HO JIETKUMHU.
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[TomaMaeMyio omopy pa3MenaoT BAOJIb TPACCHl Tak, YTOObI ee Hora MpH MOAbEME yrupajiach B
OTBECHBIM Kpail siMbl. J[JIsl JydIlIero CKOJBXEHHS ONOPbI BAOJIb OTBECHOW CTEHBI SIMBI CTaBAT
npouyHyto aocky. OO0eraHO omopsl BJI momHumaer Opurama B coctaBe 6...8 4eloBeK. YXBaThl
MOATOTABIMBAIOT MOMAPHO C ABYX CTOPOH OIMOPHI, KOPOTKUE KIATYT K BEPXYIIKE, a JNIMHHBIE — K
komitto. [TogHUMAIOT OMOpy CHavasia Ha IJIeYH, a 3aTeM yXBaTaMu, HAaUYMHasi KOPOTKUMU OT

BEPUIMHBI OMOPHI. YXBAThI JIOJKHBI UMETh JUIMHY MOMAPHO PAaBHYIO; JUIsl MEPBOM mapel — 2,5 M,
BTOpOH — 3,5, TpeThelt — 4,5, ueTBepToil — 5,5 M.

Onopy, MOAHATYIO HaJ MOBEPXHOCTHIO 3eMiau Ha 70...80°, ynepKUBalOT C MPOTHUBOIIOIOXKHOMN
CTOPOHBI TIPEANOCIEIHEN Napold YXBaTOB Uil COXPAaHEHHs] BEPTUKAIBHOIO MOJoxeHus. lIpu
IIO/IbEME OIIOPbI YXBaTaMH JIFOIU JI0JIKHBI HAXOUTHCS C IBYX €€ CTOPOH Ha PacCTOSHUU

1,2...1,5 M ot mpoekiuu onopsl Ha 3emiio (25...30°). IToaHsATYyI0 OMOpPY BBIBEPSIOT, 3aCHIMAIOT
BBIHYTHIM TPYHTOM, KOTOPBI yTPaMOOBEIBAIOT.

XKene3zo0eToHHbIE U IEPEBSIHHBIE OJTHOCTOCUHBIE OMOPHI 0€3 puresneil ycTaHaBIUBaOT B KOTJIOBaH,
BBICBEPJICHHBIH B I'PYHTE, U 3achllatoT na3zyxu. OIHOCTOEYHBIE ONOPHI C BEPXHUMHU PUTEISIMU
YCTAaHABIMBAIOT B KOTJIOBAH 6e3 pHUTeneil U Mocle 3achITKK KOTIOBAHA Ha 2/3 TITyOMHBI OTPBIBAIOT
TpaHILE, B KOTOPYI0 KpPaHOM YKJIaAbIBalOT purenu. llocieaHue NpUKpEIUIsIIOT K Omope IMpu
IIOMOIIIM OIMHKOBAHHBIX XOMYTOB H I1OCJIE 3TOI'0 OKOHYATEIbHO 3aChINAI0T KOTJIOBAH.

XKenez00eToHHBIE OMOPHI 33/I€TBIBAIOT B IIIMHAPHYECKUX KOTJIOBAHAX IIEMEHTHBIM PAaCTBOPOM
II0CJIE BPEMEHHOI'O 3aKPEIUICHUs] UX KIMHbSAMU. LleMEHTHBIM pacTBOp, [IOCTaBIEHHBIA OT
CMECHUTEJIbHOM YCTaHOBKH, BBIIPY)KAIOT B CIIELIMAJIbHBIA JIOTOK, YCTAHOBJIEHHBIM Y OIOpBI, U C
MIOMOIIIBI0 COBKOBBIX JIOMAT 3alOJHSAIOT Na3yXW KOTJIOBaHA. YIUIOTHSKOT pacTBOpP B Ma3yxax
MITBIKOBAHUEM METaJUTMUYEeCKUMU cTepkHsIMu. [Ipu Temneparype Bo3ayxa 10°C u BbIiie
BPEMEHHBIE KIIMHbS YAQISIOT uepe3 24 4, a mpu cpeaHecyTouHoil temneparype 5°C — uepes 48 4,
3aTeM 3aI0JIHAIOT TPYHTOM «KapMaHbI», OCTaBIINECS IIOCIIE BIEMKU KIMHBEB, U [TO/ICHIIAIOT IPYHT
BOKPYT OIOPBI.

Ha xoHnax nuHUM Wiv OpU W3MEHEHUU €€ HalpaBJICHHs ONOpPbl CHAOXKAKOT MOJKOCAMH WU
OTTSKKAMU.

[TpoBoaa GONBIIMX IUIOMIAZCH MOTIEPEYHOTO CeYeHHS TSt MOHTaXka BJI HOCTaBISIOT Ha CKIIajbl
ANEKTPOMOHTAXHBIX OpTaHU3AIMI HAMOTAaHHBIMU Ha IepeBsHHBIE OapabaHbl, a MaTbIX — B OyXTax.
bapabanbl 10JKHBI OBITH KPYrOM OOIINUTHI JOCKaMU, IPUOUTHIMU C IBYX CTOPOH I'BO3ZSMH, MOJ
IUIANKY KOTOPBIX TMOMAJIOKEHA METaJUTMuecKas JIeHTa MO OKpYy»KHocTu Oapabana. Ha omnoi u3
CTOpOH OapabaHa yKa3bIBalOT MapKy IPOBOJA, IJIOMIAb [IONIEPEYHOr0 CEYEHHS U MACCy.

I'py3uts OGapabGaHbl C MPOBOJOM Ha TPAHCIOPT M pPa3rpykarb HEOOXOAUMO C TOMOIIBIO

MOABEMHBIX KPAHOB, TAJICH U APYTUX MEXaHUYECKUX npucnocobnaenuit. [Ipu morpyske u pasrpyske
BPYUYHYIO CJEIyeT NPUMEHSTh NpodyHble U 0e3 cyukoB mokarel. COpacbiBaTh OapabaHbl C
TpaHcropTa Ha 3emiito 3ampeniaerca. CryckaTh UX ClEAyeT OCTOPOXKHO, coOMIoAasl mpaBuia
OXpaHbl TPy/ia IPH MOTPY30YHO-PA3rPy30UHBIX paboTax.
[lepen packaTkoil MPOBOJOB HEOOXOAMMO BBIIOJHUTH MOATOTOBUTENIBbHBIE PabOTHI: OCMOTPETH
MECTHOCTb, YCTAHOBJIEHHBIE OINOPHI, OMPEAEIUTh BO3MOXHOCTH MPOXOXKACHHUS TPAHCIOPTA U
YCTPOUTD MEPEXO/IbI UEPE3 MPEMATCTBUS (PEKH, KEJE3HbIE U IIOCCEHHbIE TIOPOTH, JINHUU CBSI3U U T.
I.).

[IpoBona BJI nanpsikenuiem a0 1 kB. numeroT Mayro AJIMHY U pa3IudHbIe 10N IOTIEPEUHbIX
CeUeHUH BIOIb JIMHUHU, IMOITOMY pPACKaTBIBAIOT MPOBOJA MPU HX MOHTaxe ¢ OapabaHOB,
YCTaHOBJICHHBIX Ha HETOABM)KHBIX JOMKpaTaXx, KO3JIax U JAPYTUX MPHUCIOCOOIECHUSIX, C TTOMOIIBIO
TpakTopa (puc. 3), a MpH KOPOTKUX y4acTKaX M HEOOJBIION TIIOIIATN MOMEPEYHOTO CEUCHHUS
MIPOBOJIOB — BPYUYHYIO.

[Ipy oTCyTCTBMM pacKaTOYHBIX TMPUCIOCOOJIEHUH pa3MaThIBAIOT MpoBojaa ¢ OapabaHa Ha
HEOOJIBIIIUX yYacTKax cienyronmM oopasom (puc. 51). PoroT HeGobIIONH KOTIOBaH, B KOTOPOM
MOXKET pPa3MECTHThcsl V2 0apabaHa B HampaBiICHUHM TPAcCchl JMHUHU. BIomb sSMBI Ha CTPOTO
TOPU30HTAJILHOM U OJMHAKOBOM YpOBHE KJIaayT MapajielbHO JiBa OpeBHA ¢ BBIpyOKaMU Ha MX
cepenuHe. B oTBepcTre 6apabaHa BCTaBISAIOT METAIMUECKUI cTepkeHb quaMeTpoM 20...30 MM 1
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OCTOPO’XKHO CKAaThIBaIOT OapabaH B sMy. MeTalsIM4ecKUd CTEPKEHb MOJKEH HMETh CTPOTO
TOPU30HTAIFHOE TIOJOKEHNUE M HAXOJAUTHCS B 3apyOKax BO M30ekaHWE MEPEeKaThIBAHUS €r0 IO
OpeBHaM. Ilepen 3akareiBaHMeM OapabaHa B sIMy HYKHO YOEIMTHCS, YTO TPOBOJ CHUMAETCS C
BepxHel yactu OapabaHa.

[TpoBoaa HEOOXOMMO pACKATHIBATH IO 00E CTOPOHBI OTIOP IO YHUCTY YCTAaHOBICHHBIX Ha KaXKIOU
CTOpOHE U30JIATOPOB. Bce paboThI clieyeT BBITOIHATH B XJIOMYaTOOYMaXKHBIX MM OpPEe3eHTOBBIX
pyKaBHIIaX.

[Ipu packaTke mpoBoJa OJMH U3 PAOOTAOIIMX JOJDKEH ITOCTOSIHHO HAXOAUTHCS BO3Jie OapabaHa
U CIEIUTH 32 CHATHUEM C HEro MpoBoJa M OTcyTcTBHEM naedexroB. Hambonee vacteiii nedpekr —
noBpexaenue xui. Ecnu B mpoBone obopBano He Gonee 10... 15% mpoBoioOK, TO Ha MECTO
MOBPCIKACHU A HAKIIAABIBAKOT HpOBOJ’IO‘leIfI 6aHI[a)K, HpeHSITCTBYIOH_II/If/'I CBHUBAHUIO MMOBPCIKACHHBIX
TIPOBOJIOK.

Bonee coBpeMeHHBIH crmoco0 — 3TO packaTka MPOBOJIOB ¢ OapabaHOB, YCTAHOBJICHHBIX HA
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Puc. 3. IlepenBrkHble pacKaTOYHbIE MEXaHM3MBI: @ — TIPUIENHAs TeJeKKa, 6—IIPUIEITHOe YCTPOMCTBO K
TPaKTOPY; 6 — HaBeCHOE yCcTpoicTBO; 1 — pama, 2 — ocb; 3 — KombL0, 4 — Bair; 5 — Gapaban

JBIDKYIIEMCSI TpaHCTIOpTE. B aTOM citydae mpoBoI CHUMAIOT ¢ 6apabaHa M YKJIaIbIBAOT Ha 3eMITIO.
[teipeBbie u3onsiTtopel Ha BJI Hampsbkenwem no 1 kB. 3akpennsioT Ha omopax Tak, YTOOBI
BEPTUKAIbHBIE PACCTOSHUSI MEXAY IpoBoaaMu Obliu He MeHee 400 MM, TOPU3OHTAJbHBIE MPU
nponetax A0 30 m — He meHee 200 MM, a ipu mposierax 6onee 30 M — 300 mm.
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B IV u ocoboMm paiioHe Troyio-JeIHOCTH BepTUKAJIbHOE paccTosiHue npuHumaroT 600 MM, a
ropu3oHtaibHoe — 400 mMm. Y BJI nHanpspkenuem 6... 10 kB Ha ITBIPEBBIX H30JATOpax
BEPTUKAIbHOE M TOPU3OHTAILHOE paccTosiHue Mexay npoBoaamu He meHee 800 mm. LITeipeBbie
M30JIATOPBI 3aKPEIUIAIOT Ha KPIOKAX U IUTHIPSX TAKXKE C TOMOIIBIO MTOJIMATUICHOBBIX KOJIIAYKOB.

W3onsaTopel, 3akpemiieHHblE Ha KpIOKaX, YCTAHABIMBAIOT HENOCPEACTBEHHO HAa CTBOJIAX
JepeBsHHbIX omop 0Oe3 TpaBepc. B omope OypaBoM BBICBEpIMBAIOT OTBEPCTHUS, B KOTOpBIE
BBEPTHIBAIOT XBOCTbI KPIOKOB. [[1s1 y00cTBa 3aBEpThIBaHUS KPIOKOB IPUMEHSIOT CIIELUAIbHbIN
KIII04. 301 TOpPBI, 3aKperieHHbIE Ha IITHIPSAX, YCTAaHABJIMBAIOT HA TpaBepcax. [Ipu 3ToM ITHIPH
KpEIIST Ha TpaBepce TaKkou.

Puc. 4. YCTpoHCTBO /U1 pacKaTKy MPOBOJIA:

| — xotnoBan (TpaHiies mo mupuHE OapabaHa ¢ MOJOruM yriyOieHuem); 2 — OapabaH ¢ MPOBOIOM, 3 — Ball K
Oapabany; 4 — moaKiIaaKa u3 aepeBsuHoro opyca win mmansl (100x200x 1500 mm) ¢ BpyOkoit oz Bau, I, 11, 11V,
V — mocnenoBaTenbHOCTh YCTAaHOBKY OapabaHa B KOTJIOBaH

I TbIpeBBIE M30ATOPHI 3aKPEILIAIOT HA OMOPAX WIM TpaBepcax BepTUKaIbHO. [Ipu kpemienun
00BOJTHOTO TIPOBOJIA Pa3pEIIACTCs YCTAHABIMBATH IITHIPEBOM M30JIATOP MOJ yriioM 10 45° k
BEpPTUKAIIU.

Coenunenne nmpoBoaoB BJI BEIMONHSIOT 3akuMaMu U cBapkoil. [lepen MOHTa)KOM coeMHEHUS Ha
MPOBOJIa HAKIAABIBAIOT OAHMIAXKHM HA PACCTOSHUH, PaBHOM JnuHe coeauHutens mioc 70...80 mwm,
TOPIIBI TIPOBOJIOB TOJPABHUBAIOT HOXKOBKOW WJIM KJIEHIAMHU CO CIEIHAIbHBIMHA BKJIAIBIIIAMU-
HO’KaMH, 3aTeM Ha KOHIIBI MTPOBOJOB HAKJIABIBAIOT BTOpPbIE OaHIaXH Ha paccTosHUH 50 MM OT
nepBbIxX OaHnaxei (Oirke K KOHIY poBoAa). CoeqrHeHNe MPOBOIOB BHIMOIHSIOT B CIEAYIOLIEM
MOPSAZIKE: YUCTON TPAMKON, CMOYSHHON B PaCTBOPE CHHTETHUECKOTo Morotero cpenactsa (CMC),

OYMINAIOT KOHI[BI MPOBOJOB OT TPsI3M M 3aBOJACKOM CMa3KH; CMa3bIBalOT MOBEPXHOCTh BCEX

IIpOBOAOB BA3CJIMHOM HJIN 3allUTHOM CMa3KOﬁ, paciieTaroT IHOBUBBI IIPOBOJIA HA IJIMHE, paBHOﬁ
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JUIMHE COEIUHUTENS; CTAIBHON LIETKON CUMINAIOT IJIEHKU OKUCH C ITOBEPXHOCTU IIPOBOJOB BCEX
[IOBUBOB, BHYTPCHHIOIO IIOBEPXHOCTb COCOUHMUTENS OYMINAIOT OT TPSI3M YUCTOM TPSIKOM,
cmoueHHor B pactBope CMC, U cMa3bIBalOT €€ YUCTHIM Ba3eJIMHOM WJIM 3alIUTHOM CMAa3Koii;
CTAJIbHBIM €pIIOM OYHILAIOT BHYTPEHHIO MIOBEPXHOCTh COEAVHUTENS U YAAIAIOT OIWIKA YUCTON
CyXOH TpSAIKOW; MPOTUPAIOT YUCTOM CYXOH TPAINKOM IIOBEPXHOCTHb IIPOBOJIOK BCEX ITIOBUBOB
COEIUHAEMBIX NPOBOJIOB; CKPYYMBAIOT IIPOBOJIOKM B IIOBMBBI; COCAUHSAEMBIC IIPOBOJA BBOJST B
OBaJIbHYIO THJIb3Y TaK, YTOOBI KOHIIBI MX BBIIUIA U3 coenuHUTENs Ha25...30 MM, U crienuaNnbHbIMU
KJIeIaMH (pUC. 5) BBIIOIHSIOT HACEUKU HA I'MJIb3€ B IIAXMAaTHOM IOPSIJIKE B IIOCJIE0BATEILHOCTH,
yKa3aHHOH IM(pamu Ha pUCYHKE 6, TPOCTaBICHHBIMU B JIyHKaX,

2=
T N—

N

Puc. 5. Kitermm Ut 06atust oBanbHBIX coenrueHnii MU-19A.

7 5 3 1 10 12 1 iy
6 4 2 § 11 13 15 16° ]

Puc. 6. O0x1M OBaNIbHBIX COCJUHEHHH MTPU MOHTAXKE CTAJICAIFOMUHEBBIX IIPOBO/IOB!
| — mpoBopa, || — BxmaakIm

)

oOpa3zyromuxcs nocie ooxkuma. Tak, HarpuMmep, epBoe 00KaTHe BBHIMOIHIIOT B TOM MECTE, Tie
npocTaByieHa 1udpa /, Bropoe — TaM, rje npoctasieHa nmudpa 2 u 1. 1. [mybuHa JTyHOK AOHKHA
COOTBETCTBOBATh paszmepy M. Pasmepsl M uis pa3iuuHBIX TUIOIMIANAEH MOMEPEYHOro CEUEHUS
IMpOBOAOB, COCANHACMBIX 06)KI/IMOM, IPUBCACHEI B CITPABOYHBIX Ta6m/1uax.
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[Toce oOxuMa TMPOBEPSIOT OTCYTCTBUE TPEIIUH HA COCAMHUTEIHLHOM 3a)KUME, U eCIH
oOHapyXat TPEIIMHBI, TO 3AKHM BBIPE3aI0T M COSMHCHHE JICTAI0T BHOBL. [IpH OTCYTCTBUY TPEIIUH
3aMepsIOT 3HAYCHUSI 00)KUMOB, U €CJTH 00)KUM HEJJ0CTATOUYEH, TO JACTAIOT JTOTMOJHUTEILHBIN 00KUM
710 pa3Mepa, COOTBETCTBYIOIIETO JaHHBIM TaOJIUIIBI.

Paccrostane mexy mynkamu K onpenensior mo puckam, UMEromuMcst Ha 3axumax. OTKIIOHEHHE
OT PUCOK JOJKHO OBITH He 6osee +10 Mmm.

AHAJOTUYHO BBIMOJTHSIOT COSAMHEHUE OMPECCOBKOW OBATBHBIX COSAMHUTENCH MPH MOHTAXE
CTAJICATFOMUHEBBIX TPOBOJIOB (cCrienuaibHbIM TpeccoM). [lociie ompeccoBKH COETUHUTEIIBHBIN
3KUM TIPOBEPSIIOT, Kak W Tocie oOxuma. OmnpeccOBKY MOXHO BBITIONHSATH C TOMOIIBIO
MajoradapuTHOrO Ipecca WIM PYYHOTO THAPOIpEecca, MPUMEHSAEMOro IS OINPECCOBKH
HAKOHEYHHUKOB U COCTMHUTEIIBHBIX THIIB3 Ha )KHUJIaX U30JMPOBAHHBIX MPOBOJIOB U KabeleH.
CrajealOMHHEBBIC IPOBOJIA COSAMHSIOT TAKKE CIIOCOOOM CKPYYMBAHUS OBAJILHOTO COCTMHUTEIIS.
OTH IPOBO/Ia UMEIOT OJTHOMPOBOJIOYHBIN CTATBHON CEPJCUYHUK, U TIPU COCTMHEHUH MX 00KaTHEM
OBAJIBHOTO COCJUHHUTENSI HM3-3a OOJBIIOH JKECTKOCTH CTAJbHOTO CEpJICYHMKA MeXaHUJecKas
MIPOYHOCTH COCTMHEHUS TIOTyYaeTCsl HEIOCTATOYHOM. [[71s1 MOBBINICHNS MEXaHHYECKON TPOYHOCTH
COCJIMHCHUS TaKUX MPOBOJIOB IPUMEHSIOT COSIUHUTEIIN, MOHTUPYEMbIe CKpyurBaHreM. CriocoooM
CKPY4YMBAHUS MOHTHPYIOT COCIMHEHUS IPOBOJOB W IPYTUX MapOK MPH HAIWYUH OBAIBHBIX
COCIMHUTEJICH COOTBETCTBYIOIIMX Pa3MEPOB.
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Puc. 7. CxeMbl coelMHEHMSI TPOBOIOB B IPOJIETAX: ¢ — CTAJCAUTIOMHHEBBIX U MEJHBIX, 6 — CTalealOMUHEBBIX, / —
YKOPOYEHHBIH OBAIBHBIH 32)KHUM, 2 — COEIMHAEMbIH IPOBOJI. 3 — BCIIOMOTATENbHBII TPOBOA (IIYHT);
4 — OBaJNIHBIN 32)KUM, / — JIJIMHA COCAMHUTEIIS.

Becsk nporiecc moiroToBKM aHAJIOTHYEH OIMCAHHOMY ISl coeinHeHus o0xumoM. ITocie BBoa
COEUHSEMBIX [TPOBOJIOB B COEIMHUTENb €0 3aKJIabIBAIOT B MPUCIIOCOOIEHUE I CKPYUHBAaHMS,
3aKpEIUISAIOT B 32KMMax ¥ IOBOPOTOM IUIaHIIAHOBI ¢ TOMOLIBIO BOPOTKA CKPYUHBAIOT COEAUHUTEIND
B COOTBETCTBUHU C MOHTa>XKHOW MHCTPYKLUEH.

CoenuHeHuss MPOBOJOB OOKMMOM U OIPECCOBKOW 00Jalal0T JOCTaTOYHOH MEXaHHMYECKOU
MIPOYHOCTHIO, OJTHAKO AJIEKTPUUECKOE COITPOTUBIIEHUE EPEXOTHOTO KOHTAKTA B 3TUX COETMHEHUSAX
C TEUEHUEM BPEMEHM YBEINYMBACTCSA. DTO IPUBOJAUT K MOBBIIIEHHOMY HarpeBYy UX TOKOM, U €CIIH
CBOEBPEMEHHO HE OyayT HpPHUHATHI MEphl MO YIYYLIEHUI0 KOHTaKTa, TO IPOBOAA B MeCTe
COEZIMHEHUS MOT'YT MEPErpeThCsl, HOTEPATh CBOIO MEXaHUYECKYIO IPOYHOCTh U 000PBATHCS.

[Toaromy npu sxcrutyatauuu BJI ¢ Takumu coeTUHUTENSIMU TPUXOIUTCS TPOBOJUTH KOHTPOJb
HarpeBa CoeIMHHUTENeH U 1e()eKTHbIE 3a)KUMbI 3aMEHSATh HOBBIMHU.

Yro6bl n36exaTh yXyAIIEHUS KOHTAKTa, MPUMEHSIOT CBapKy KOHIIOB IMPOBOJOB, COEIMHEHHBIX
00>KMMOM HJIH ONIpeccoBKOM. CBapKy KOHIIOB ITPOBOJIOB BBIITOJIHSIOT JIMO0 ra30BOM rOpEIKoi, 1160
C TIOMOIIBIO TEPMHUTHBIX TaTpoHOB. Hambosee pacmpoctpaHeHa TepMuTHas cBapka. [Iporecc
COEMHEHMS IIPOBOJIOB CIEAYIOLIMI: COEUHAEMBIE ITPOBOJA BBOAAT B OBAJILHBIM COEAMHUTEID 10

OJIHOM U3 CXeM, MPUBEJCHHBIX HA PUCYHKE 54; OBaJbHBIA COEIUHUTEIb HAa BPEMS CBAPKH CIBUTAIOT
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B CTOPOHY, KOHIIBI IIPOBOJIOB CBAPUBAIOT TEPMUTHON CBapKoOil, 00pabaThIBAIOT U 3aUUIIAIOT MECTa
CBapKH, OIPECCOBBIBAIOT COEAMHUTENM, KaK yKa3aHO Bbllle. TepMHTHass cBapka CBOJIUTCA K
CIIEAYIOIIEMY: B 3aBHCHUMOCTH OT MapKu IMPOBOJOB OEPYT TEPMHUTHBIN MATPOH CO CTAIBHOU (IS
npoBooB A u AC) wim MemHol (s MpoBOJOB Mapku M) TpyOKOH; KOHIIbI CBapHBAaEMbIX
MPOBOJIOB 3aYMIIAIOT METAJUIMYECKOM IIETKOW; CTaBAT OaHIaX M3 CTAIbHON IPOBOJOKH Ha
paccrosinuu 50 MM OT KOHIIa KaKJ0TO MPOBOJA; BBOAST KOHIIBI IIPOBOJIOB B TPYOKY TEPMUTHOTO
[IaTPOHA; OAMH KOHEI| IPOBOJIa C OJHOW CTOPOHBI NIATpOHA, a APYrOil — C IPOTUBOIOJIOKHOM;
3aKpEIUISIOT CBApUBAaEMbIe IMPOBOJA B 3aKHUMax CHEIUAIBHBIX MPUCHOCOOICHUI; 3a)KUTAIOT
TEPMUTHOM CIIMYKOW TEPMUTHBIA MATPOH; IOCIE CrOPAHUsS TEPMUTHOIO COCTaBa U OXJIAXKICHUS
MeCTa COEIMHEHHUs CHHUMAIOT OCTAaTKH TPYOKHU MaTpoHa C MECTa COCIWHEHUS, 3aUUIIAl0T MECTO
COEMHEHUS C TIOMOIIBI0 METAJUTMYECKON IETKH WK I1adbepa, IpoMbIBaloT ero pactsopom CMC u
MPOTUPAIOT HACYXO TPSIKOW; ONIPECCOBBIBAIOT OBAJIbHBIE COCAMHUTENH, KaK YKa3aHO BbILIE.

4 4
5 |
J . Vll
a
2
L o= =t / y y
3vA A A

g

Puc. 8. Bszka nmpoBosoB Ha mIThIpeBbIX H3oisiTopax BJI Hanpsokernuem 1o 1 kB: a — rosoBHas; 6 — GokoBasi; B— ¢
MTOMOIIBIO CKOO, 2 — B IIATOYHBIX 3akuMax, 1 — mpoBo, 2 —u30sTop; 3 — ckoba; 4 — 3aKuM

[Ipouecc TepMUTHOI CBApKU MPOUCXOAUT aBTOMAaTHUECKH, 0€3 KaKOTro-I11M00 BMEIIaTeNbCTBa, IPU
9TOM CIeluaabHas NpYyKUHA, UMEIOLIAsACA B CBAPHBIX KIICINAX, IPOU3BOAUT aBTOMATUYECKU TaK
Ha3bIBAEMYIO «OCAJKY» IIPH PACIUIABICHUH KOHIIOB IIPOBOJOB T'OPSIIMM TEPMUTHBIM COCTaBOM.
Crnenyet UMeTh B BUAY, UTO IIPH CBAPKE CTAJICATIOMUHEBBIX IIPOBOIOB IPOUCXOAUT CBapKa TOJIBKO
AIFOMUHHEBBIX MPOBOJIOK. [IpOBOJIOKM CTAIBHOTO CEpJIeYHUKA JUIIb YACTUYHO OIUIABIISIIOTCSA, HO
HE CBApUBAIOTCS, ITO3TOMY MEXaHUYECKas IPOYHOCTb COCAUMHEHUS CTaJICAIFOMUHEBBIX IIPOBOJOB
TEPMUTHOM CBapKOM OINpeAeNsieTcs] TOJIbKO MEXAaHUYECKOM IPOYHOCTBIO AIFOMHUHUEBOIO
coeauHeHus. UToObl 00eCIeYuTh MEXaHUYECKYIO IPOUYHOCTh COSAMHEHUS, PABHYIO0 MEXaHHUUECKOU
MIPOYHOCTH LEIBHOIO CTAJICATIOMHUHEBOTO IIPOBOJIA, BBINOJHAKT CIPECCOBBIBAHME OBAIBHBIX
coenunurenen. Eciau coenMHeHre IpoBOJ0B BBIIOJIHAIOT B IIETJIE HA aHKEPHOM OIIOpE, OHO HE HECET
MEXaHNYECKOM Harpy3KH U OBAJIbHBIE COCTMHUTENN HE YCTAHABINBAIOT.

K mreipeBbiM n3onsatopam nposoaa BJI Hanpsbkenuem 10 1 kB mpUKpemisioT npu oMoy
CHELUAJIBHBIX 3a)KMMOB WJIH ITPOBOJIOKH.
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Puc. 9. BrinonHeHne 60K0BO# BA3KM MPOBOJA K IUTHIPEBBIM H3oisiTopaMm BJI Hanpspkenuem 6... 10 kB:
| — moaMOTKa U3 BA3AIBHOW MPOBOJIOKK; 2 M 3 — YYaCTKH KPEIUICHHUS IPOBO/IA BA3AIBHON MPOBOJIOKOA.

IIpuBsA3Ky aJIFOMMHHMEBOIO NPOBOJA K H30JATOPY BBIIOIHSIOT aJIOMUHUEBON IPOBOJIOKOMH,
CTAJIBHOTO — MSITKOH OLIMHKOBAHHOM. /{151 MEHBIX IPOBOJOB NPUMEHSAIOT MEJHYIO IIPOBOJIOKY.
IIpu BsA3Ke NPOBOMOB K M30JATOpPaM IPOBOJOKOM ClEeOIT 3a TeM, 4TOObI HE IMOBPEIUTbH
IJIOCKOTYOIIaMU MPOBO/JIA (2 TAKXKE U BSI3ATBHYIO IPOBOJIOKY).
bosnee HanmexHas M J0AroBeyHas B OKCIUTyaTallud — OOKOBas BfA3Ka, KOTOpas MEHbIIE
MOBpEXKAaeTca NpU BUOpaluu U «IUBsicke» npoBoaoB. Ha pucyHke 9 mokasaHa pexoMeHyemast
O0KOBas BsI3Ka AJIFOMUHHUEBBIX U CTaJ€aIOMUHEBBIX IPoBOA0B /Ui BJI Hanpsxenuewm 6... 10 xB.
[Ipu »TOM mpoBoOJa 3alUINAIOT OT HCTUpPAHUS 00 M30JATOpP IMOAMOTKON MPOBOJNOKU. Bszky
IIPOBOZIOB HAYMHAIOT OT TO4YkH 0, COBIAjaroUiel ¢ CepeIMHON Bs3albHOM IPOBOJOKU. IIpaBbIil
KOHEI ITPOBOJIOKH UJAET 10 JMHUM, a U 3aKpEeIUIseTCs TpeMsl BUTKaMU Ha MPOBO/IE, 3aTEM CIIEAYET
110 JIMHWUHU dx ¥ 3aKPEILIAETCS Ha JIEBOM CTOPOHE NIPOBOAA. AHAJIIOTUYHO JIEBBIM KOHEL CIENYET 110
muausiM b u by

B ceTsx ¢ 3a3eMiIeHHON HEUTPablO apMaTypy >Keae300€TOHHBIX ONOp COEIUHSIIOT C HYJIEBBIM
3a3€MJICHHBIM TIPOBOJIOM IE€PEMBIYKOM K3 TOJIOTO IPOBOJHUKA C IIOMOIIBIO CIIEHUATbHbBIX
OTBETBUTEIBHBIX OOJITOBBIX 32)KMMOB. 3aKUMBbI U3TOTOBIISIOT U3 TOTO K€ MeTajlla, YTO U POBOAA
JUHUM (QJTIOMUHUN, Menb, cTanb). KOHTakTHbIE COENMHEHUs IEPEMBIYKU IPEABAPUTEIHHO
THIATEJIBHO OYMILAIOT OT 3arpsI3HEHUI U KOPPO3UU U MOKPBIBAIOT CJIOEM Ba3€JIMHA.
3a3zeMIIeHHE OIOp HapYXHOTO OCBEUICHMS C KAOEJbHBIM MUTAHUEM BBIINOJIHSIOT YE€pPE3 HYJIEBYIO
KTy KaOels ¢ MpUCOoeIMHEHNEM K Hell 000JI0UKH Kabessl B CeTsIX ¢ 3a3€MJIEHHON HEUTpPaJIbIO.
Mertannnueckue OTTSKKU ONOp, 3aKPETJICHHbIE HUYKHUM KOHIIOM Ha BBICOTE MEHee 2,5 M OT 3eMJIH,
100 3a3eMIISIIOT, TM0O0 M30JIMPYIOT NP MOMOIIM H30JATOPA, PACCUMTAHHOTO Ha HanpsbkeHue BJI
U YCTaHOBJIEHHOTO Ha BbICOTE He MeHee 2,5 M. Iy moabemMa Ha Omophbl JIMHUHM 3JeKTponepesadn
MPUMEHSIOT TEJIECKONMYECKHE BBIIIKH, a TaKXKe MPUCIOCOOTIEHUS, HAa3bIBA€Mble MOHTEPCKUMHU
KOI'TSIMM (U1 TOTbe€MA Ha JAEPEBSIHHbIE ONOPHI) U Jla3aMu (J1J1s1 MOJbeMa Ha LIEHTPU(YTUPOBAHHBIE
xene3o00eToHHble omopbl). IlogbeM Ha kene300€TOHHBIE ONOPbI MPSAMOYTOJBHOTO MPOGUIIS
OCYILIECTBIISIOT C IMOMOIIBIO JIa30B TUINA KOITEH € METaUIMYECKUMHU IIUMAaMU U PE3UHOBBIMU
ITPOKJIAJIKAMHU.

KoHnTpoJsbHbIe BOnpockl.

1. Y13 wero cocTost onopsi?

2. Kax BBINONHSIOT BSI3KY ONOPHI U IPUCTABKU?

3. C moMoIbI0 KAKUX CPEJCTB BBITOIHSIOT PhIThe KOTIOBAHOB IO ONIOPHI?
4. Kak oCyIIecTBISIOT pacKaTKy MpOBOAOB?

5. Kak ycraHaB/iIMBarOT ONOpHI?

6. Kakum o6pazom coenuusroT mpoBoaa BJI?

7. [Anst yero HeoOXoAMMa TpaMOOBKa TPYHTA MIPHU YCTAaHOBKE OMOPHI?

8. Uem oTii4aeTcst BEpXHSISI BSI3KaA MTPOBOJIA K U30JIATOPY OT OOKOBOM?

9 1511 4ero aHTUCENTUPYIOT AEPEBSIHHBIE ONIOPHI?
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IIpakTnyeckas padora Ne 13.
MoHnTax cxeM 3a3eMJICHHS.

ue.]]b: Hay‘lI/ITBCH MCTOJHUKE n ImpaBujiaM BBITIOJTHECHU A Pa3sBOJAKH CXEM IIUTaHuA.
Hay‘-II/ITbCSI MCTOJAUKE BBIIIOJIHCHUA Pa3BOAKH CXCM 3aIIUTHOI'O 3aHYJICHHA.

Kparkas Teopus:

[TuTaromieil ceTbio Ha3bIBAECTCA CETh OT PACHPEICIIUTEIBHOIO YCTPOMCTBA MOACTAHLMU WM
OTBETBJICHUSI OT JIMHUU BJEKTPONEpeNayd 0 BHYTPEHHETO pPacHpelesuTEIbHOIO YCTPOWCTBA
(BPY), a taxke or BPY no rmaBHoro pacnpeaenutenbHoro mura (I'PLL) u BHyTpeHHero
pacnpenenurensHoro murta (BPIL) u mo pacnpenenurensubix nyHKTOB (PII) mum rpynmoBbix
LIUTKOB. OJIEKTPOCETh BHYTpU jAoMa HauuHaercs ¢ ['PI, uepe3 KOTOpbIM IPOM3BOIUTCS
cHaO)XeHHE dJeKTpodHeprueit Bcero 3manusa. Pomp [P moxer BeimonHaTs BPY wimm mmr
HanpspkeHuit 0,4xB noacranuuu.

Jlunwus, uaymas ot UMTKOB J10 3JIEKTPONPUEMHUKOB, Ha3bIBAECTCS JIOKAIBHOH (TPYIIIOBOM) CEThIO.
['pynmoBble  JTUHUHM  BBINOJHAIOTCS TPEXMPOBOAHBIM ~ OAHO(GA3HBIM U IISTH-TIPOBOJHBIM
Tpex(}a3zHbIM ¢ pabOYUM U 3aIIUTHBIM HYJIEBBIMU MPOBOIAMHU.

Haunbonee pacmpocTpaHeHHON CXeMOW MHUTaHUS KWIBIX 3[aHUHA, XapaKTEPHBIX IS TOPOICKOMN
3aCTPOMKH, SBJISIETCS METJIEBAsl WIIM MATUCTpalIbHAs C pe3€PBHOM MEPEMBIYKOM:
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Puc.l. 123 - oxwisle goma;4 — pe3epBHas IiepeMbluka. Pe3epBHas nepemMbluka BKIIOYAETCS B

ClIydasax MOBPEKIACHUA NN KOPOTKOTO 3aMbIKaHUA HA
OIHOM M3 YYaCTKOB CCTH.

JlokanbHass ceTb JIOJDKHA BBIMOJIHATHCS OAHO(MA3HBIMU JIMHUSAMH, HPUCOCIUHEHHBIMU K
3aIIMTHBIM anmaparaM Ha TIpPYINIIOBOM KBapTHUPHOM IIuTKe. JIg 3am(uThl CETH Ha BBOJE
YCTaHaBIUBAIOT anmnaparypy 3aIIUTBL: aBTOMAaTUYECKUE BBIKJIIOYATEIIN UIIn
IIJIABKUE MPEIOXPAaHATENN. [l 3aluThl IPYNIIOBBIX PACHPEICIUTENbHBIX M MHUTAIOMIMUX CETEH
JJIEKTPOIIPUEMHUKOB OT K.3. ¥ OT IIEPETPY3KU HOPMATUBHBIMU JOKYMEHTaMU MIPEAYCMATPUBAOTCS
anmnapaThl 3alllUThl, YCTAHOBJIEHHBIE TOJIBKO B (Pa3HBIX MPOBOIAX.

Homunanvnvie moxku nuaskux 6CMagoK Uil  Menaio6blx pacuenumeﬂeﬁ asmomamuvdecKux
sbIKIIOYameneil 8 Keapmupax siCujblx 00MO8 O0INHCHBL ObIMb.

A) 16 A — nns TOKanbHON OCBETUTENIBHOM U IUTEICEIBbHOM CETH KBAapTUP C PO3ETKaMH Ha TOK JI0
10 A;
b) 25 A — nns mrenicenpHOM cetr B kBapTupax ¢ [1K u ObITOBBIMH KOHAMIIMOHEPAMU MOITHOCTHIO
1o 1,5 kBT; ans caMOCTOSATENBbHBIX TPYII MUTAaHUsI OBITOBBIX 3JIEKTPONPHOOPOB MOIIHOCTHIO J10 4
KBT.
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JlonyctuMsble JyinTenbHble TOKHU Ig 1715 mpoBoaoB 10 1 kB nipu okpy:karoieii TeMieparype Bo3ayxa
25 °C.

Tabmuna 1
AJFOMUHUEBBIE JKUJIBI IPOBOJA C PE3UHOBOM | MeaHble Wbl TPOBOJIA C PE3UHOBOM U
U I1acTMaccoBoi mioiisiiuend mapok AIIP, | miactmaccoBoi uzonsuuen mapok I1P,
AIIPTO, AIIIIB, AIIIIIIC, AIIBI', AITPH. |ITIPTO, ITPT’, IIIIB, ITPI'B, IITIBC, ITPH.
Ceuenu
o a2 Cmoco06 [Tpoknagku
B cranpHbIx B cranbnbIx
OTtkpeITO TpyOax u moj OTKpBITO TpyOax u moj
ITYKaTypPKOU ITYKaTypPKOM
1,5 - - 23 17
2,5 24 19 30 25
4 32 28 41 35
6 39 32 50 42
10 60 47 80 60
16 75 60 100 80
25 105 80 140 100
35 130 95 170 125

[Mpumep: Omnpenenutbh pacy€THBIA HAWOONBIINI TOK U BBIOpATh CEUEHUE TMPOBOJOB C
ATIOMUHHUEBBIMHA U METHBIMH KIJIAMH, TUTatOuX 40 KOMITBIOTEPOB, KaXKbIi1 MOIIHOCTRIO 0,5 KBT.
Pemenue:

e  OOPENEIUM PACYETHYO MOIIHOCTb:

2) nuis onHo(a3HOM ceTH HalAEM pacu€THBINA TOK:

3)no Tabnue | HaxoaUM OIMYCTUMBIN JITUTENBHBIN TOK ¥ BHIOUPAaeM CeueHHe
3- X JKUJIBHOTO TIPOBOJIA:

- mapku ATIPTO ceuennem 35 mm? (d=6,7 Mm)

- mapku ITPTO ceuennem 25 mm? (d=5,7 Mm)

3azeMileHHeM KaKOK-IM0O0 YacTH 3JIEKTPOYCTAHOBKH HA3bIBAIOT MPEIHAMEPEHHOE IEKTPUUYECKOE
COCIMHEHHE €€ C 3a3EeMIIAIOIIUM YCTPOUCTBOM.

3azemuisiionee yCTPOCTBO — 3TO COBOKYITHOCTD 3a3€MIIUTENS U 3a3€MIISIOIIKX POBOJIOB.

3azemMuMTeN b — 3TO METAUIMYECKUN MPOBOAHUK WIIM TPYIIA MPOBOJHUKOB, HAXOASAIIMXCA B
HEIOCPEICTBEHHOM COITPUKOCHOBEHUH C 3€MJIEN.

Iayxo3azem/1éHHOI HeHTPaJIbI0 HA3BIBAIOT HEHTpanb TpaHcpopMmaTopa WM TeHepaTopa,
MIPUCOECIMHEHHYI0 K 3a3¢MJBIIOLIEMY YCTPOMCTBY HENOCPEACTBEHHO WJIM 4Yepe3 Majoe
CONPOTHBIIEHHE TPaHCHOPMATOPHI TOKA).

HN301MpoBaHHOM HEMTPAJbIO HA3BIBAIOT HEUTpaslb, HE MPHUCOCAMHEHHYIO K 3a3€MIISIOLIEMY
YCTPOMCTBY WJIM ITPUCOECANHEHHYIO YEPES alrapaThbl, KOMIIEHCUPYIOIIUE EMKOCTHBIN TOK B CETH.

HynaeBoit mpoBoxy — 3TO TPOBOJA CETH, COCAMHEHHBIA C TIIYX03a3€MJIEHHOW HEUTPAIbIO

TpaHchopmaropa Ui reHeparopa, CIyXKamuii 00paTHBIM MPOBOIOM MPU HEPABHOMEPHOU Harpy3Ke
(a3 WM MoTOCOB.
B snekrpoycranoBkax Hamnpspkenuem a0 1000B ¢ riyxo3azeMia€HHON HEUTpalibl0o MCTOYHHUKA
IIATaHUSI OCHOBHOM MEPOM 3aIlUTBl OT IOPAXKEHHs 3. TOKOM B CIllydae INPUKOCHOBEHHS K
METAUINYECKUM KOHCTPYKLMSAM, OKAa3aBIUIMMCS I10JI HANPSIKEHHUEM, BCIEICTBUE MOBPEXKICHUS
W30JISILNH, SIBIIAETCS 3aHYyJICHHUE.
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3aHyjeHue — IIpeIHAMEPEHHOE DJJIEKTPUUECKOE COEAMHEHHE METAUIMYECKUX  4acTel

JIEKTPOYCTAaHOBKHM, HOPMAJbHO HE HAaXOMIALIMXCS II0J] HAMNpsHKEHUEM, C TIIIyX03a3eMIEHHON

HEUTPaJIbI0 UCTOYHMKA MTUTAHUS [TOCPEACTBOM HYJIEBBIX 3aIIUTHBIX NMPoBOAHUKOB. Hanéxuoe ai1.

COEIMHEHUE METAJIMYECKUX YacTeH 3J1. yCTAaHOBKH € INIyX03a3eMJIEHHON HEUTPaJIbIo MPEBpaLIAeT

BCSIKOE 3aMBIKaHUE TOKOBEIYIINX YacTeil B 0JJHO(A3HOE KOPOTKOE 3aMbIKAaHHUE, B PE3YJIBTATE YEro

IIPOUCXOIUT OTKIIIOUEHHE aBapUIHOIO y4acTKa CETH alnapaToM 3allUThl.

B kauecTBe HyJIEBBIX 3aLIUTHBIX IPOBOJHUKOB MOTI'YT UCIIOJIb30BaThC:

1. Hynesble 3auTHBIE (AONOJHUTEIbHbIE) IPOBOJHUKH.

2. CrenuaibHO MPEIyCMOTPEHHBIE TPOBOTHUKH (4-5 min 3-51 skuia Kabels, CTalbHbIE TOJIOCKH).

3. CranbHble TPYObI 3J1EKTPONPOBOAKH.

4. Meramnueckue KOHCTPYKIUHU IPOU3BOACTBEHHOIO HA3HAYEHHUS U T.JI.

Kaxnas yacTb 3J€KTpOYCTaHOBKH, MOJAJIEKAINAsl 3aHYJICHUIO, JOJKHA ObITh MPUCOEIUHEHA NPU

IIOMOLIY OTAEJIbHOTO OTBETBJICHUS K HYJIEBOMY 3alIUTHOMY IPOBOJHUKY WJIM K MarucTpaiu

3aHyJICHMUSL.

Vcnonp30Bath A7 3aHyJIEHUS HYJIEBOW pabouuii MPOBOAHUK 3ampeniaeTcs.

HyneBoii 3alUTHBIN NPOBOJHUK JODKEH HMPUCOSAMHATHCS K 3a3eMIIAIOIIEMY OOJTY Ha Koplyce

pyOMIIbHMKA, IIMTKA OCBELLEHUS WIN allapaTypbl 3allUTHI.

1. 3azemusromiue MpOBOJHUKHU MPOKIAIbIBAIOT TOPU3OHTAIBHO U BEPTUKAIBHO WM MapauIeIbHO
HAKJIOHHBIM KOHCTPYKIIUSM 30aHUM.

2. B cyxux mnomemeHMsx 3a3eMISIoIIKMe IPOBOJAHUKU YKJIAJbIBAIOT HEMOCPEACTBEHHO 110
OCTOHHBIM M KUPIHMYHBIM OCHOBAHMSM, C KPEIUIEHUEM MOJIOC /100€Ib-TBO3AIMU. B ChIpbIX
MOMEIIEHUAX — Ha MOJKJIA/IKaX UM ONopax (AepkaTelsix) Ha paccTosHUM He MeHee 10MM oT
OCHOBaHUSI.

3. IlpoBonnuku kpensat Ha pacctosHUsAX 600-1000MM Ha mpsAMBIX ydacTkax, 100MM Ha MOBOpOTax
oT BepiMH yrios, 100mM ot MecT orBeTBiIeHUH, 400-600MM OT ypOBHS 0J1a IOMEIIEHUN U HE
MeHee SOMM OT HUKHEH OBEPXHOCTU ChEMHBIX MEPEKPBITHI.

4. CoenvHeHue 3a3eMJISIONIMX IPOBOJHMKOB M IPUCOECIUHEHHE HX K METaUIMYECKUM
KOHCTPYKLIMSM 3/1aHUI BBINOJIHAIOT CBAPKOM BHAXJECTKY, 32 UCKIIOYEHUEM pa3bEMHBIX MECT,
IpeJHa3HaYeHHbIX JUIsi u3MepeHuil. Ilpu coeauHEeHMsIX NPOBOJAHMKOB JUIMHY JUISI CBapKH
NPUHUMAIOT PaBHOM IIKMPHUHE MOJO0CHI IPU NPSIMOYTOJIbHOM cedeHnu. KauecTBo CBapHBIX IIBOB
IPOBEPSIIOT OCMOTPOM, a NMPOYHOCTh — YJapoOM MOJIOTKa Maccoil 1kr. MecTo cBapku BO
n30exaHne KOPPO3UH MOKPBIBAIOT OUTYMHBIM JIAKOM.

5. 3azemisfiouiye NPOBOJAHMKM K KOpIycaM MallMH U annapaTtoB MPHUCOEIUHSIOT 0]
3a3eMJISIOIIMK O0NIT Ha WX Kopiycax. Ecnu MalmmHbl ycTaHOBJIEHBI HA calla3Kax, UX 3a3eMIISIOT
MPUCOEAMHEHNEM CAJIa30K K 3a3€MJISIOLIEMY TPOBOAHHUKY.

6. OTKpBITO MNPOJOKEHHbIE 3a3eMIISIONIME W HYJEBble 3alllUTHBIE MPOBOJHUKU HMEIOT
OTJIMYUTEIbHYIO OKpacKy — MO 3el€HOMY (OHY MpOKpAIIUBAIOT KENTYIO TOJOCY BAOJIb
IPOBOAHMKA. MecTa, MpeHa3HauYEHHBbIE JUIs NOJICOEINHEHUS NIEPEHOCHBIX 3a3eMIIMTENICH, HE
OKpAIlMBAOT.

7. 'Y MecT BBO/Ia 3a3eMJISIOIINX MPOBOJAHUKOB B 3/JaHME YCTAHABJIMBAIOT OMO3HABATEIbHBIC 3HAKU

3a3eMIIMTETIS.

PacrnioniosxeHHBIE B 3eMII€ 3a36MIINTENH HE OKPAILIMBAIOT.

9. T'opu3oHTanmbpHBIE 3a3€MJIMTENH B MeECTaX IIEPECEYCHUsI C IOJ3EMHBIMUA COOPYKCHUSIMHU
(xabensaMu, TpyOONPOBOAAMH), @ TaKXKE€ B MECTE BO3MOXKHBIX MEXAaHHYECKUX TOBPEXKICHUI
3alIUIIAI0T acOeCTOEMEHTHBIMU TPyOaMHu.

Cxema u3MepeHus CONPOTUBIICHUS 3a36€MJIEHUS C UCIOIb30BAaHUEM 4 -X BBIBOJOB:

o

83



..e".f',;' f'x",-"’,:: fﬂ"x"ﬁ'ﬁf'ﬂ’f'a”f’fﬂ";{' e

0 20

1 — BcmoMoraTeJIbHbBIN 30H/T;
2 — pabouwuii 3081; 3 — npubdop M — 416;
4 — 3a3eMJISIOIINE YCTPOUCTBA.

3agauya 1l

B sxunoii komHare noa nepconanbHblid komnbroTep (I1K) ycranaBnuBaeTcs mrencenbHasi po3eTka
C 3a3eMJISIIOILMM KOHTAaKTOM Ha Tok 10 A u mouHocTtsio 10 1,5 kBt. I1o pesynpraram nomobpartsb
npoBojia M Kabenw TpeOYIOUIero CEYEeHWs: W3 YCTaHOBOYHBIX IIPOBOJOB Hamboiee 4YacTo
npuMeHstoTcs nposoja mapok [1IIBC, TIIIB, I1PB, ITPTO

3amauya 2

Paccuutarp moTeHuMal Ha  Kopryce OpoOMTOM  DJl.  YCTAaHOBKM IpU  HAJIUYUHU
ITOBTOPHOTO 3aHYJICHHUS:

% T Vet

, Tae - ¢a3Hoe HampspDKeHWe ceTH, B; 1 - compoTuBieHUs paboyero 3a3eMieHus HEUTpaau
1 3alIUTHOTO MOBTOPHOTO 3a3emiieHus1, Om.

HODSII[OK BBIITIOJTHCHUA Da6OTBI:

1. O3HaKOMHTHCS C METOJMKOMN U TEXHOJIOTHEH MOHTa)Ka MTUTAIOIIEH AJIeKTpoceTH. O3HAKOMUTHCS
C METOAMKOM U TEXHOJIOTMEW MOHTAKa yCTPONCTB 3a3€MIICHUS U 3aHYJICHUS.

2. OdopmMuth oT4eT. 3apHCOBATh IEKTPUUIECKYIO JOKaIbHYI0 cxemy nuranus [1K. 3apucoBath
IEKTPUYECKYIO CXEMY 3aLUTHOTO 3aHYJICHHUS.

3. 3apucoBaTh 3JEKTPUYECKYIO JIOKambHYI0 cxemy mnutanus [1K. 3apucoBaTh 3JIEKTpHUYECKYIO

CXEMY 3alllUTHOTO 3aHYJIEHHs. 3apucoBaTh CXEMY M3MEPEHHs CONPOTHUBIICHUS 3a3€MJICHUS C

nomoInkko mpudopa M-416.

OTBeTUTH Ha KOHTPOJIbHBIE BONPOCHL. PemnTs 3anaun. IIpoBecTy BeIUMCIIEHNS.

5. CpenaTb BBIBOJ

e
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KOHTpOIbHBIE BOIPOCHL!

1) Yto siBnsiercst 3pPpeKTUBHOI MEpO 3aIUTHI YEITOBEKa OT MOPAKEHHS HNEKTPHUECKUM TOKOM.
2) laTh onpenesneHue 3alMTHOTO 3aHyICHHSL.

3) B KaKkux 3J1EKTPUYECKUX CETSAX UCIIONb3YIOT 3aHYyJICHHE.

4) YTo MOKHO UCIIOJIb30BaTh B KAUECTBE 3aHYJISIOUIMX POBOAHUKOB, @ YTO 3aIPEIIECHO.

5) Kakum u3MepuTEIbHBIM IPHOOPOM TOJIB3YIOTCS IS M3MEPEHHS COMPOTHBIICHUS 3a3€MIICHHUSL.
KakuM 1015KHO OBITh 110 BETMYUHE 3TO CONPOTUBIICHUE.

Jluteparypa:

N.M. T'ortin6 «Mctounuku nutanus» - M., [Toctmapker, 2000r., 375 ctp.
2. J.IL Kyuepos, A.A. KynpusnoB «CoBpemenHble uctouHuku nuranus 11K u nepudepuny,

2007r., 343 c1p.
3. K.A. ApectoB «OCHOBBI 3IEKTPOHUKH M MUKPOIIPOLIECCOPHO TexHUKN», M.2001T., 403 cTp.

=
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«M3yueHne 3alUTHOTO 3a3€MJICHUS, U3Y4YECHHUE NIPABUII U3MEPEHHUSI COIIPOTUBIICHUS
U30JIALUNY.

Heab: M3yunts Buabl, Ha3HAYEHHE U KOHCTPYKTUBHOE UCIIOJIHEHUE 3aLIUTHBIX 3a3eMJICHUH.
[Tony4ynTh HaBBIKK B U3MEPEHHUH COTIPOTHBIICHHS U30JISAIIUH.

3anauyu padoThI:

1) u3yunTh KpaTKUE CBEICHHS MO TEME,;

2) 03HAKOMHTBLCS ¢ METOITaMU U3MEPEHUS TapaMEeTPOB U3OJISIINHY;

3) mpou3BECTH U3MEPEHUSI COPOTHBIICHUS H30JIAILUH JIIEKTPOOOOPYIOBAHHUS.

3azemileHHe — TIpeHAMEPEHHOE JIIEKTPUYECKOE COEOUHEHHE C 3eMjieil umm ee
SKBHUBAJICHTOM METAUNIMYECKUX HETOKOBEAYIIUX YacTei, KOTOphIE MOTYT OKa3bIBaThCs IIOA
HaMps>KEHUEM, BCIIEICTBHE 3aMbIKaHUS Ha KOPITYC U 10 APYTUM NpUYMHAM (MHAYKTUBHOE BIUSHUE
COCE/IHUX TOKOBEIYIIMX YacTel, BHIHOC MOTEHIMANA, PA3psa MOJTHUH U T.I1.).

Ha3znauenue 3auyumnozo 3azemieHus — YCTPAHEHUE OINACHOCTU IMOPAKEHUS TOKOM B
cllyyae TMPHKOCHOBEHUS K KOPIYCY ODIEKTPOYCTAHOBKM M K JPYTUM HETOKOBEIYIIMM
METANTMYECKUM YacTsIM, OKA3aBIIUXCS MO/l HAPSHKEHUEM B CJIEJICTBUU 3aMBIKaHUS Ha KOPITYC U
10 IPYTUM MIPHYUHAM.

3amuTHOE 3a3eMIICHHE CIeyeT OTJIMYaTh OT pabodero 3a3eMJICHUS M 3a3E€MIICHUS
MOJTHHE3AIUTHI.

Pabouee 3azemnenue — npeaHAMEPEHHOE COCIUHEHHE C 3E€MJICH OIMpEeNeNeHHBIX TOYEeK
AJIEKTPUUYECKOW Ienu (HAampuMep, HEUTPAIbHBIX TOYEK OOMOTOK T'€HEpPAaTOpOB, CHIIOBBIX H
W3MEpPUTENBHBIX  TpaHCPOPMATOPOB, JYrOTacAlIUX allapaToB, PEAKTOPOB  IOMEPEUHOI
KomrneHcanuu B nanbHux JIOII, a takke B (a3pl Mpu MCHOIH30BAHUHU 3EMJTH B KauecTBe (ha3HOTO
WU 00paTHOTO MPOBOJIA).

Pabouee 3a3emiieHne mnpenHazHayeHo ISl oOecrieueHus Hajiexaiieid padotsl DY B
HOpPMaJbHBIX W AaBApUHHBIX YCIOBUSAX U OCYIIECTBISIETCS HEMOCPEACTBEHHO WM dYepes
CHelHaJIbHbIE armnaparsl (IPOOUBHBIE NIPEIOXPAHUTEINN, PA3PATHUKU, PE3UCTOPHI).

3azemnenue  monnuezawumel —  TNpPEAHAMEPEHHOE  COCIWHEHUE C  3eMileid
MOJTHUETIPUEMHUKOB M Pa3psSIHUKOB B IENISX OTBOJA OT HUX TOKOB MOJIHHH B 3€MITIO.

[TpuHuMn fAeWCTBUSA 3aIIUTHOTO 3a3€MIICHUS: TMOHWXKEHHE 10 O€30MacHbIX 3HAYCHHI
HaNpsDKCHUST TPUKOCHOBEHUS W IIArOBOTO HANPSDKCHHS, IyTEM YMEHBIICHUS MOTEHIHaIa
3a3eMJICHHOTO O000pYy/A0OBaHMs (IIOHMKEHHE COINPOTHUBIICHUS 3a3eMIIMTEINS), a TakXke IyTeM
BHIDABHUBAHHUS TIOTCHIMAIOB OCHOBAaHMS, Ha KOTOPOM CTOUT YEJIOBEK M 3a3eMJICHHOTO
000py/IOBaHUS.

PacueT 3a1IUTHOTO 3a3eMJIEHH.

Ilenv pacuema: onpedenums OCHOGHbIE napamempwvl 3a3eMaAeHUs — YUCIO, pa3MepHl,
MOPSIOK pa3MeIIeHUs] OJUHOYHBIX 3a3eMITUTENEH M 3a3eMIISIFOIMX MPOBOJAHUKOB, IPU KOTOPBIX
HanpsHKeHHe MPUKOCHOBEHUS WM HAIPsDKEHUE 11ara B epUoJl 3aMbIKaHus (a3bl Ha 3a3eMJICHHBIH
KOPITyC HE MPEBBIIIAIOT JOMYCTUMBIX 3HAYCHHA.

CymecTByeT /1Ba BU1a pacyera.

[Tpu pacuere 3a3eMiuTeNel B 0OHOCIOUHOM 2PYHMe YUUTHIBAIOT CONIPOTUBIICHHE BEPXHETO
ciost 3emuid. Pacuer mpoBoJsAT crioco6oM K03 (UIIMEHTOB MCIIOJIb30BAaHMS M BBIOJHSIOT €r0 Kak
MIPH TIPOCTHIX, TaK U TPU CIOKHBIX KOHCTPYKIIHSX.

[Ipu pacuere 3azemuuTenel B MHO2OCAOUHOM 2pyHme (OOBIYHO TPYHT MPUHUMAIOT
JIBYXCJIOMHBIM C YJETbHBIM COMPOTHUBIICHHEM CJIOCB P1 U P2 U TOJIIMHOW BepxHero cios — h.),
pacuer MTPOM3BOAUTCS CIHOCOOOM, OCHOBAaHHBIM Ha Yy4yeTe MOTEHIMAJOB, HAaBEJCHHBIX Ha
AJIEKTPOJIBI, BXOSAIINE B COCTAB TPYMIIOBOTO 3a3€MIIMTEINS U HAa3bIBAEMBIM CIIOCOOOM HABEICHHBIX
MOTEHINAJIOB.

Pacuet B AByXCIIOMHOM TpyHTE JaeT OoJiee TOYHBIN Pe3yabTat, HO TpyaoeMoK. [loaTomy ero
11€J1ec000pa3HO MPUMEHATH MPH CIIOKHBIX KOHCTPYKLHUSAX 3a3eMIISIIOIMX YCTPOWCTB, YTO UMEET
MECTO OOBIYHO B AJIEKTPOYCTAaHOBKAX ¢ A((PEKTUBHO 3a3eMIICHHON HEUTpaJIbIo (Uepe3 peakTop ¢
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J11 37IeKTpOYCTaHOBOK C U30JMPOBAaHHOM HENTpaibio HanpsbkeHueM Hibke 1000B, a Takxe
Boitie 1000B o 35kB BKIIFOUMTENBHO pacyeT 3a3eMIIUTEIS IPOBOJIUTCSI OOBIYHO 10 JOITYCTUMOMY
COIIPOTHBIICHUIO PACTEKAHUIO R ron.

st anekTpoycTaHoBOK ¢ 3 (PEeKTUBHO 3a3eMJICHHON HeTpanpio Hampspkenuem ?110xkB
3a3€MIIUTETh MOXKHO PACCUUTHIBATH KaK MO Rjon, Tak U 110 Unp son., Unision-

B o0oux ciydasx moTeHUHan 3a3eMIISIOIIET0 YCTPOMCTBA MpPHU CTEKaHWU C HEro TOKa
3aMbIKaHUs Ha 3€MJII0O HE JoJpKeH npeBblmarh 10 kB, ecaum BO3MOKEH BBIHOC MOTEHIMAIA 3a
npeiesbl 3JaHUi U BHEITHUX OTPaKICHUH 3JIEKTPOYCTaHOBKHU.

[Ipn moTeHIMane 3a3emisiomiero ycrpoiictea Oonee SkB g0 10kB  gomxHBI OBITH
MIPEeyCMOTPEHbl MEphbl MO 3alIUTe H3O0JSALUN OTXOISAIIMX Kabenell CBS3U W TEeleMEXaHUKH U
IIPEIOTBPALLEHUIO BEIHOCA ONIACHBIX MOTEHIMAJIOB 3 IPEEIIbI JIEKTPOYCTAHOBKH.

IHopsinok pacuera 3a3eMJISIIONIUX YCTPOMCTB.

1) yrouHeHue HMCXOOHBIX NAaHHBIX (hopMa M pasMep 3a3eMISIOIIUX DIEKTPOIOB, THII
3a3eMIIMTENs, MIperoiaraeMasl IyOrHa 3aJI0’KeHUsl B 3€MITIO, Y/I€JIbHOE CONPOTUBIIEHUE TPYHTA,
JTaHHBIE O ECTECTBEHHBIX 3a3EMJIMTENSAX, PACUETHBIA TOK 3aMbIKaHUS Ha 3€MJIIO);

2) BBIYKCIICHHE JOIYCTHMOIO COIPOTHBIICHHS 3a3eMJIstoIIero ycrpoictaa mo ITYD (R xon);

3) pacder HEOOXOTUMOTO COMPOTHBIICHHS HMCKYCCTBEHHOTO 3a3€MJIMTENs, COCTABICHUE
cxeMmbl (IpOeKTa) 3a3eMJISIONIET0 YCTPOMCTBa, T.e. pa3MeElleHHWE Ha IUIAHE MIPUHSATHIX IS
COOPYKEHHMSI 3a3€MIIMTENS SJIEKTPOJIOB U 3a3EMIISIFOIIMX IIPOBOIHUKOB;

4) cpaBHEHUE MOJIYYEHHOTO PACYETHOT'O CONPOTUBIEHHUS C Ryon 0 [TY D, ecin He0Ox0 1Mo,
YTOYHEHHE Pa3MepOB 3a3EMIIUTENS

5) pacyeT nmoTeHIHaNa 3a3eMJISIOLIET0 YCTPOHCTBA M CPABHEHUE C OITYCTHUMBIM.

Ecnu ecTh ecTecTBEHHBIE 3a3€MJIMTENHN, HO UX CONPOTUBIIEHHUE HE yaoBierBopser [1YD, To
He00X0IMMO CO3/1aBaTh UCKYCCTBEHHOE COMPOTHUBIICHUE 3a3eMJISIONIEro ycTpoiicTa. Torma obiee
COINPOTHBIIEHUE 3a3€MIIIOIIEIO YCTPOMICTBA, C YYETOM €CTECTBEHHBIX U MCKYCCTBEHHBIX
3a3eMIIMTENIeH MOKHO PacCYUTATh MO PopMyIIe:

R_R

R =—es—‘u
= R.+R,

- M OHO JIOJDKHO OBITh CPAaBHEHO C R yon. 10 TTY 3.

Homyctumpie 1o [TV conpoTHBIIeHUS 3a3€MIISIONINX YCTPONCTB:

1) ans snekrpoyctanoBok 10 1000B

— 10 Om npu nojsHOM CyMMapHOW MOILIHOCTH TpaHC(HOPMATOPOB U TIE€HEPATOPOB,
MUTAIOUINX JaHHYIO ceTh He Oonee 100 kBA;

— 4 OM BO BCeX OCTaJIbHBIX CIyYasX.

2) nns 3neKTpoycTaHoBoK Bbiie 1000B

— 0,5 Om nput 5ppeKkTUBHO 3a3eMIICHHON HEHTpalIu;
250

— 3 , HOo <10 OM npu M301MpPOBaHHOW HEUTpPaIW U IPHU YCIOBUH, UTO 3a3E€MIIMTEID

UCHOJIb3YyeTCsl TOJIBKO JUIsl 3JIEKTPOYCTaHOBKY HampsbkeHreM 6onee 1000B;
125

— 3 ,HO <4 nymm 10 OM cornmacHO HOpME IPH U30JIMPOBAHHON HEUTPAIU U YCIOBUH, YTO
3a3eMJIMTENb UCHOJIB3YETCSI OJHOBPEMEHHO JUISl DJIEKTPOYCTAaHOBOK HampspkeHueM 10 1000B u
Boie 1000B.

250, 125 — nomycTrMBbIe HANIPSOKCHHSI HA 3a3eMITUTEIIE.

I; — TOK 3aMBIKaHUS HA 3eMITIO, A.
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AONYCTUMBIMU HUX 3HAUCHUAMHU, HAXOIAT HauOOJIbIINE AOMMYCTUMBIC paCUYCTHBIC COIIPOTUBJICHUSA

3a3EMIIUTECIIA.
U np.non— P3°0l1° 02
Uu.[.ﬂon:(P?,' Bl : BZ (1)

(P3:|3'R3
HOJICTaBUM 3HadeHue @5 B (1), BeIpasum Rs, momyunm:
R - Unp.;[ OII.
2 Loy
R - Un .IOII.
» LB

MeHplllee U3 OTUX 3HAYCHHH 6y,Z[CT paCu€THBIM JOIMYCTUMBIM COIIPOTHUBIICHUEM

3a3eMJITUTEIIS.
Koaddumuentsr o1 u B1 6epyT u3 Tabmauibl cipaBoyHuka (1a6im.3.6. crp.119 Jonun). s

3TOr0 HEOOXOJMMO TMPEABAPUTEIBHO BBHIOPATh TUI 3a3€MIIUTENS, 3a1aTbcs (OPMOM, pazMepom,
YHCIIOM 3JICKTPOJIOB, YCIIOBHO Pa3MECTHTh UX Ha MPEIOCTABICHHOM IIJIOMIAIH.
KoaddurmenTsr o u B2 onpenensroTes mo popmyiie:

IJle p — PAaCYETHOE yJIeJIbHOE CONPOTUBIICHNE OCHOBAHUS, HA KOTOPOM CTOUT YeJIOBeK (1107,
IpaBUid, TPYHT);

Rh — conpotusnenne tena yenoeka (1000 Om — a5t pacueTos).
[lpu pacuere CIONKHOTO 3a3eMJIMTENSI B JABYXCIOWHOW 3emie (CrocoOOM HaBEICHHBIX

HOTeHHHaﬂOB) 10 3aI[aHHOMy [[OHYCTI/IMOMY HaHp?DKeHI/IIO HpI/IKOCHOBeHI/Iﬂ COHpOTI/IBHeHI/Ie
3a3eMIIUTENS OMPENeNsIoT o hopmye:
U
TIp. J0TT.
R_= _ Tp-Aom.
I -04-0,

[Tocne cpaBHeHuss Riyu Riyzon B 27€KTpoycTaHOBKaX ¢ 3(PGEKTUBHO 3a3eMJICHHOM
HEUTPAJIbIO BBEIUUCISAIOT NOTEHIMAII 3a3€MIISIFOLLIETO YCTPOUCTBA B aBAPUIHBIN ITEPUOJT, KOTOPBIA HE

noJikeH npesbimath 10 kB:
@3y=I3-R3y<10 B.
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HN3mepeHue cONpOTUBJICHUS U30JALHU

ConpoTuBiieHHe H30JSIIUH TOCTOSHHOMY TOKY SIBJISIETCS OCHOBHBIM ITOKa3aTeleM
COCTOSIHMSI U3OJISILIUHU, U €T0 U3MEPEHUE SIBIISIETCS HEOTHEMIIEMOM YaCThbIO UCIIBITAHUIN BCEX BHUJIOB
ANEKTPOOOOPYIOBAHUS U SJICKTPUUECKUX LIETICH.

Hopmbl npoBepok W UCNBITAHWH H30JSLHHN 3JIEKTPOOOOPYAOBAHMS, OIpPEACISIOTCS
I'OCT, I1YD u apyruMu JUpEeKTUBHBIMU MaTepUaTaMH.

ConpoTuBieHre HU30JSIUU MPAKTHUECKU BO BCEX CIyYasX HU3MeEpSETCs MeroMMeTpoM -
npuOOPOM, COCTOSIIIMM U3 UCTOUHUKA HANPSDKEHUS - TeHEPaTopa MOCTOSHHOTO TOKA Yallle BCETo C
PYYHBIM [IPUBOJIOM, MarHUTOAJIEKTPUYECKOTO JIOTOMETPA U JOOABOUHBIX COMPOTUBICHUH.

[Tockonpky B MEroMMeTpax €CTb HCTOYHUK IIOCTOSIHHOIO TOKa, TO COIPOTUBIIEHUE
M30JIAIIUA MOXKHO U3MEPATH IIPH 3HAYUTEIbHOM HarpspkeHuu (2500 B B merommerpax tunoB MC-
05, M4100/5 1 ©4100) 1 111 HEKOTOPBIX BHIOB JIEKTPOANIApaTyPhl OTHOBPEMEHHO HCIIBITHIBATD
W3O0JISILHIO MTOBBIIIEHHBIM HanpspkeHueM. OHaKo clieAyeT UMETh B BUIY, UTO MPU MOJIKIIOYCHUH
MEroMMeTpa K armapary ¢ MOHM)KEHHBIM COIIPOTHUBIIEHUEM H3OJILMU HANpsKEHHE Ha BBIBOJAX
MEroMMeTpa TakKe OHUKAECTCSL.

Ilopsinok npoBeneHusi U3MepPEeHNIl MPU UCHBITAHUM U30JISIMUA METOMMETPOM

ComnpoTHBICHUE H3OJSIUU SBISETCS BaXKHOM XapaKTEPUCTHKON COCTOSHUS H30JISLUN
anekTpoobopynoBanus. [loaTomy n3MepeHre COnpoTUBICHUS IPOU3BOIUTCS MPU BCEX MPOBEPKax
coctostHUs U30sIIui. COMPOTUBIICHUE U30JISIIUN U3MEPSETCSI METOMMETPOM.

[[lupokoe npUMEHEHHE HAILIW JJIEKTPpOHHbIE MeroMMmeTphl Tuma ®4101, 4102 Ha
Hamnpspkenue 100, 500 u 1000 B. B nHanagodnoi 1 3KCIuTyaTallMOHHOM MPAKTUKE 0 HACTOSIIETO
BPEMEHH HaXOJAT MpUMeHeHre MeroMmmMeTpbl TurioB M4100/1 - M4100/5 u MC-05 na nHanpspkenue
100, 250, 500, 1000 u 2500 B. IlorpeuHocts npudopa ®4101 ve npesbiaet +2,5%, a npudopos
tuna M4100 - no 1% anunel paboueit yactu mkansl. [Tutanue npudopa ®4101 ocymecTBusieTcs
OT ceTu mepeMeHHoro toka 127-220 B wim ot ucrounuka noctostHHoro toka 12 B. Ilutanue
npubdopoB tuna M4100 ocymiecTBiseTcss OT BCTPOCHHBIX T€HEPATOPOB.

Kak mpaBuio, Uisi u3MepeHusi CONPOTUBICHHUS H30JIALUN 000pYIO0BaHHUS HOMHUHAJIBHBIM
HanpspkeHueM 1o 1000 B (uenu BTOpUYHONW KOMMYTAllMM, JIBUTaTeld WU T. J.) HCIOJIB3YIOT
MEroMMEeTpbl Ha HOMHMHanbHOe HampspkeHue 100, 250, 500 u 1000 B, a B 31eKTpuU4ecKuUx
YCTaHOBKaX ¢ HOMHHaJIbHBIM HampspkeHreMm Oosiee 1000 B nmpumensitor merommerpsl Ha 1000 u
2500 B.

IIpu npoBegeHun U3MepeHUil MeroMMeTpaMu peKOMeHAYyeTcs CJaeIYILUi NopsI0K
onepaumi:

1. 3MepuTh CONMPOTUBIICHUE U30JSLUN COEAMHUTEIbHBIX MPOBOIOB, 3HAYEHHE KOTOPOTO
JIOJKHO OBITh HE MEHBIIIE BEPXHET0 Mpejiea U3MEPEHUsI METOMMETpa.
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2. YCTaHOBUTH MpeJIe] U3MEPEHUS; €CIIM 3HAU€HHUE COMTPOTUBIICHUS U30JISIIIUN HEU3BECTHO,
TO BO M30€KaHUE «3alIKaINBaHU) yKa3aTells U3MEpPUTENs HE0OX0AMMO HAYMHATh C HAUOOJIBIIETO
npezesia U3MEpPEHusi; Mpu BBIOOpE Mpejesia U3MEPEHUs CIeAyeT PYKOBOJCTBOBATHCA TEM, UTO
TOYHOCTH Oy/ieT HauOobIIeH Mpy OTCYETe NMOKa3aHUuii B pabouel YacTy IIKaJbI.

3. YOGenuThcs B OTCYTCTBUU HANPSHKEHUS HA IPOBEPSEMOM OOBEKTE.

4. OTKJIIOYUTh WIN 3aKOPOTUTH BCE JETAIM C NOHUKEHHOW M30JSLMENH WIH TOHUKEHHBIM
WCIIBITATEIbHBIM HAMPSXKEHUEM, KOHJIEHCATOPHI U TOJYIPOBOIHUKOBBIEC TPUOOPHI.

5. Ha Bpems noaxitoueHus npudopa 3a3eMIUTh UCTIBITYEMYIO IIETb.

6. HaxxaB KHOTIKY «BBICOKOE HAaIPSHKEHHUE» B MPUOOPAX, MUTAIOLINXCS OT CETH, HITH BpaIlas
PYUYKy T€HepaTopa HHIYKTOPHOTO METOMMETpa CO CKOPOCThIO puMepHo 120 06/muH, yepe3 60 ¢
rocJje Havajga u3MepeHus 3auKCUPOBaTh 3HAYCHNUE COMTPOTHBIICHHS T10 LIKaJIe TprUOopa.

7. Ilpu M3MepeHHH COMPOTUBICHUS U3OJIALUU OOBEKTOB C OOJIBIION €MKOCTHIO OTCYET
IIOKa3aHU{ IPOU3BOJUTH M1OCIIE IOJHOIO YCIIOKOEHUS CTPEIIKH.

8. Ilocrne oxkoHYaHUA M3MEPEHHUs, OCOOEHHO IJsi 000pYyAOBaHUSA C OOJBIION E€MKOCTHIO
(Hanmpumep, kabenu OOJBLIONW MNPOTSHKEHHOCTH), MPEXKIE YEM OTCOEAMHSATH KOHIBI Mpubdopa,
HE00XOIMMO CHATH HAKOTJICHHBIN 3apsi/] IyTeM HaJIOKEHUS 3a3eMIICHUSI.

Korna pesynabTar u3MepeHHs CONPOTUBICHMSI H3O0SALMUM MOXKET ObITh HCKa)XeH
MOBEPXHOCTHBIMU TOKaMHU YTEUYKH, HaOpuMep, 3a CYeT YBIAKHEHHOCTH IOBEPXHOCTH
M30JIMPYIOMIMX YacTe YCTAaHOBKM, HA H3OJLIUI0 OOBEKTa HAKJIAIBIBAIOT TOKOOTBOSIIHIA
3JEKTPOJI, IPUCOEIUHIAEMBIN K 32KUMY MErOMMeETpa .

[TpucoeanHeHHEe TOKOOTBOJSIIETO 3JIEKTPOJA . OINpPEAENsAeTCS W3 YCIOBHUS CO3JaHMS
HauOOJbIICH PA3HOCTH MOTEHIIUAIOB MEXK/Y 3€MJICH U MECTOM IIPUCOEAUHEHUS DKpaHa.

B cnywae wusMepeHus H30ISALMM  KaOess, HW30JUPOBAHHOIO OT 3E€MJIM, 3aXKUM O
npucoeauHseTcst K OpoHe kabens; mpyu U3MEPEHUN COMPOTUBICHUS 30NN MEXKIYy OOMOTKaMH
ANEKTPUYECKUX MAIMH 38KUM O NPUCOECTUHSAETCS K KOPIYCY; MPU MU3MEPEHUU CONPOTUBICHUS
00MOTOK TpaHcopmaTopa 3aKUM D MPUCOSTUHSIETCS M0 F0OKON BBIXOJIHOTO H30JIATOPA.

W3mepeHne CONPOTUBICHUS HU3OJISLIMA  CUWIOBBIX M OCBETUTENBHBIX IPOBOJIOK
MPOU3BOJUTCS TPU BKIIOYEHHBIX BBIKIKOYATENSX, CHATHIX IUIABKUX BCTaBKAaX, OTKIFOYEHHBIX
ANEKTPONpUEMHHUKAX, MPUOOpax, anmnapaTax, BHIBEPHYTHIX JJaMIIaxX.

Kareropuduecku 3ampemiaetcsi U3MepsATh H3OJSIMIO Ha JIMHUW, €CIM OHA XOTsA Obl Ha
HEOOJIbIIOM Y4acTKe IMPOXOIUT BOJIM3U JIPYrod JIMHUM, HaXOJIIEWCs MOJ HalpshDKEeHHEM, U BO
BpeMs IpO3bl Ha BO3AYIIHBIX JIUHUSAX MepeIadu.

Jnst cHATHS TOKa3aHWW COCTOSHUS HW3OJSIMU HMCTOJB3YIOT CHEeNHATBbHBIA Mpuodop -
MerommeTp. OH COCTOMT W3 TeHepaTopa TOKa M MEXaHW3Ma, HM3MEpPSIOLIEro HalpsKEHUe.
CymecTByeT 000pyAOBaHuE, pacCuuTaHHOE Ha pabouee Harnpspkenue 10 1000 B u qo 2500 B.

Ha moaroroButensHOM 3Tane U3MEpEeHUs COMPOTUBIICHUS U30JISIIIMA HEOOX0TUMO:

e TPOBEPUTH COCTOSIHUE METOMMETPA ITYyTEM HCIIBITAHUS €r0 MPU PA30MKHYTHIX MTPOBOIAX
— MPU 3TOM €ro CTpesiKa JOJKHA MOKa3bIBaTh Ha 3HAK OECKOHEYHOCTH, a TAKXKE MPU 3aMKHYTBIX
MIPOBOJaX — B 3TOM CJIy4ae CTpeJiKa JOJIKHAa OCTaHOBUTHCA Yy 0;

e TPOBEPHUTH YKa3aTeleM HamNpsyKEeHUs, He MOJaH JU TOK K KabemsM, Ha KOTOPBIX
IUTAaHUPYETCS TPOBOAUTH U3MEPEHUE CONTPOTUBIICHUS U30JISUY;

e TPOBECTH 3a3eMJICHHUE TOKOBEIYIIMX KW KaOeneil, KoTopble OyayT NOJBEPrHYTHI
WCTIBITAHUSIM.

[Ipu paboTe ¢ MEroMMEeTpoM O00s3aTeNbHO HYXHO UCIHOIB30BaTh 3aXKHUMBI C
W30JIMPOBAaHHBIMU pyKosiTkaMu. Ecnm mzonamus uccnenyercss Ha HanpsbkeHue Boime 1000 B,
He00X0IMMO HaJIeBaTh AUDIEKTPUUECKHE nmepyaTku. K TOKoBeIyImuM 4acTsiM BO BpeMsl POBEPKH
COIPOTHUBIIEHUS IPUKACATHCS HENb3S.
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[Toka3aHus ¢ MEroMMmerpa CHUMAIOTCS TOJIBKO TOTJa, KOTJIa €ro CTpesika MPUHUMAeT
ycToH4MBOE MoJiokeHrne. YToObl JOOUTHCS 3TOr0, HEOOXOAWMO MPOU3BOAUTH BpAalllEHUE PYUKH
npubopa co ckopocteio 120 060poToB B MuHYTy. CONpPOTHBICHHE H3OJSIUNA MOXKHO
yCTaHABIMBAaTh IMocjie | MUHYTBI BpalleHUS pPydYKH, KOIJa IIOJIOKEHHUE  CTPEJIKU
CTaOUITN3UPOBATIOCH.

Korna wu3smepeHue OKOHUEHO, HAa MPUOOP HAKJIAABIBACTCS 3a3eMJICHUE JUIS CHSTHS
HaNPSOKEHUS, TOJIBKO TOCJIE 3TOT0 KOHI[BI METOMMETPa OTCOSAMHSIOTCS.

Yame Bcero COMPOTHBICHHWE HW3OJSAIUMM HM3MEPSIOT B ceTsx ocBemeHus. IIposepka
npoBoautcss Ha HampsbkeHue 1000 B, mpu 3TOM CHMMAarOTCS TMOKa3aTelud C  M30JSIUU
MarucTpajlbHbIX JIMHUH 1O OOIIMX paclpeAeNUTeNbHbIX IIUTOB, OT HHUX JO KBapTUPHBIX
pacrpeneNuTeNbHbIX IUTOB, Jallee — OT BBIKIIIOYATENICH 10 CBETHILHUKOB. V3MepeHue BKII04aeT
MIPOBEPKY U3O0JISALUU CAMUX OCBETHTEIbHBIX MPUOOPOB.
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IIpakTnyeckas padora Ne 15
«YcTpaHeHHEe HEUCTIPABHOCTEN B SJIEKTPUYECKON CXEME MyCKa U peBepca
JIEKTPUYECKOTO IBUTATENS C KOPOTKO3aMKHYTBIM POTOPOM»

Heab: M3yunTh OCHOBHBIE HEUCIPABHOCTH B 3JEKTPUUECKOM CXeMe IyCcKa M peBepca
UIEKTPUUECKOTO JBMUraTeiast ¢ KOPOTKO3aMKHYTBIM POTOPOM, CHOCOOBI HX OOHapyXeHHs |
BBISICHEHUS IPUYMH.

Ilopsiiok BHINOJIHEHNS 3alaHUs:

o [IpenonaBarens NpeaBapUTEIbHO JIOJKEH OIPENEIUTh BUIBl HEUCIIPABHOCTEH,
MOJJIEKALINX BHECEHUIO B YCTAHOBKH MJIM MTAHEJb JUIsl TIOMCKA U YCTPAaHEHMUS;
. CryneHThl OIpeaesaoT HEUCIIPABHOCTH, MOJIb3YsACh CXEMOM.
o OTmeyaroT  HEUCHIPaBHOCTH  HEMOCPEACTBEHHO HAa  CXEME€ B MecTax
COOTBETCTBYIOLIUX PACIIONIOKEHUIO HA YCTAaHOBKE;
o YcnoBHble 0003HaYEHUsI HEUCIIPABHOCTEN IPEACTABICHbI HAa pUCYHKE 1.
~380 B
MEWHUMNUANEHAA PESSDCHEHAR CHEMA YIDARNSHIA
L1 Lz Lz N PE ACAHEPOHHBIM OSArarensm .
- [y —
' | HL1
B4 sBi zB2 sBe3 M2 KM 1 KK
wf T 10 d due T I W
| | KM
e
M1 KM2
™
| EIx | ‘
KM2
KM1 s bLa
/.
. K2 HL:.i

HeoO6xoauMo  BBIMOTHUTH  TMMOWUCK  HEUCIPABHOCTEH, BHECEHHBIX B  YCTAHOBKY
MPETOJABATENEM U TPOU3BECTU HAJIAJIKY YCTAHOBKH.

B uncno HencnpaBHOCTEN MOTYT BXOJIUTD:

* BBICOKOE COIIPOTUBIICHUE 3a3EMJIIEHHUIO;

* HHM3KOEC M30JIAIIMOHHOE COCINHCHIE;

* HENpaBWJIbHAsA MOJISPHOCTH;

* BU3yaJIbHAasi HEUCIIPABHOCTH
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Taxoke MOTYT OBITh BKIIIOUEHBI CIIEIYIONINE TUIIBI HEUCITPABHOCTEH:
* HenpaBuiibHbIE HACTPOMKH TaliMepa;

* HenpaBuiibHbIE HACTPOMKH IIPEBBIIICHNS HATPY3KH;
* OOpHIB 11ETIH;

* BpICOKOE ITEpEeX0THOE CONPOTUBIICEHUE KOHTAKTOB;
* [IepekpecTHas CBA3b.

SHORT CIRCUIT
KOPOTKOE

COURT CIRCUIT

OPEN CIRCUIT

Ll

PA3PbIB LIEMNA

CIRCUIT OUVERT

o] [rowmessre e o e
SULATION FAUL" T
N ON A30NALIN D'ISOLEMENT FAIBLE
1
INCORRECT OLIJI/IEKVA MALUNVAISE
SET |seTTING HACTPOWKM CONFIGURATION
|
1
CROSS OVER MEPECEYEHME 35 INVERSION

Puc. 1. YciioBHbIe 0003Ha4€HUs HEHCIIPABHOCTEH

Kpurtepun onenkn

Ouenkn (0as1)
Kpurepuii Cy0bekTHBHAS
(ecam 31O O0bexkTUBHASA Oobmas
NPUMEHHMO)
[Touck HenCIpaBHOCTEN 0 10 10
IMony4yennblii 6ana Ouenka
9-10 5
7-8 4
5-6 3
1-4 2
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IIpakTuyeckas padora Ne 16.
«PacueT OCHOBHBIX MTapaMeTpoB Tpex(ha3HOro TpaHchopMaTopar.

Hesn: M3yunTh OCHOBHBIE mapaMeTpsl TpEx(dazHoro TpaHchopmaTopa U METOABI pacyéra
9THX IIapaMETPOB.

3agauu padoTsI:

1) U3y4uTh KpaTKHE CBEICHHUS 110 TEME;

2) 03HaKOMHTBCS C METOJITaMH M3MEPEHUs ITapaMeTpoB TpexdaszHoro TpaHchopmaropa,

3) mpoM3BeCTH pacyeT Mo 3aIlaHHBIM [apaMeTpaM.

OCHOBHBIM IIapaMETPOM, XapaKTepU3yrOIUM oaHO(}a3HbIM TpaHchopMaTop, SABIAETCS
KO3 GHULIHEHT TpaHchOpMAaLHK:

n=Ula/U2n=wl/w2.

[Tpu pabore ogHodazHoro TpanchopmaTopa Moja Harpy3Kol B HOMUHAIBHOM PEXHUME U3
CEeTU NOTPeOIIAETCs MOJIHAsT MOIHOCTB!

Su=Uln+ 1= U2H + 128.

Koadduuuent mnosnesnoro neiictBus TpaHchopMaTopa ONpeAessieTcs OTHOIIEHUEM
aKTUBHOM MOIIHOCTH, OTAAaBacéMOM B Harpy3ky, P2 K akTHBHON MOUIHOCTH, NOTpeOisieMoin

TpaHcpopmaTopoMm u3 cetu, Pl:
P, _ Uy'Iy cos@p,
Py Uplycos@y+AP.+AP,,’

rjae:
APcT — moTepu B MarHUTONPOBO/I€ (TIOCTOSIHHEIE);
AP35 — morepu B 00MOTKaX, 3aBUCSIIHE OT TOKA HATPY3KH.

Benuunna APct ompenensiercs 1TO JaHHBIM pexuma (OIMbITa) XOJIOCTOTO — XO0ja
Tpa"cdopmaropa.

Tpanchopmarop B pekuMe XOJOCTOTO XO0Jia MOTPEOsieT M3 CeTH, TNIaBHBIM 00pa3om,
PEaKTUBHYI0 MOIIHOCTb Ha CO3[JaHUE MAarHUTHOTO IOTOKAa B MAarHUTOIPOBOAE. AKTHBHAas
MoIIHOCTh PO OTHOCHTENHHO HEBeIMKa M OO0YCJIOBIEHA MOTEPSMH OT BHXPEBBIX TOKOB U Ha
TUCTEPE3UC B CTAJIM MarHUTONPOBOIA!

APct = PO = U1H 10 cos @10

Benuunna AP35 onpeznensieTcss B onbITe KOPOTKOrO 3aMbIKaHUs. B 3TOM omnbiTe BTOpHUHas
00MOTKa 3aMbIKaeTCs HAaKOPOTKO, Ha MEPBUYHYI0 OOMOTKY IMO/IaeTCsl MOHMW)KEHHOE HaIpsKeHHe
Ulxk Takoll BeIMYUHBL, YTOOBI TOKH B 0OMOTKAxX TpaHc(hopMaTopa ObUIM paBHbI HOMUHAIBHBIM [1H
u 12u. B aTtom cnywae peructpupyemasi BaTTMETPOM akTHBHas MOLIHOCTh Pk paBHa (6e3 yuera
noteppb APct = () osnekTpuueckuMm TmOTEpsiM B 0OMOTKax AP3an H, COOTBETCTBYIOIIMM
HOMHMHAJIBHOMY PEXUMY:

Px = AP31 1 =UlH I1H cos @Qix.
B nHomunansnoMm pexxume KII/] rpancdopmaTopa onpenensiercs popmMysou:
Sy * cosQ,
Sy cos@p, + Py + Py
Ecnu Harpyska oTiin4yaercss OT HOMUHAJIBHON, MOIIIHOCTh TIOTEPh B OOMOTKaX:
AP31 = (11/ 111 )2 Px = 2 Px

]1:

IIPH ATOM

_ BSucosg,
n= BSurcos@,+Py+ B3P’
rac:

B — ko3 puMeHT 3arpy3ku TpaHchopmaropa.
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Z0=Ulu/10;R0=P0O/102;X0=(Z02-R02)1/2.

ConpoTuBiIeHHs] KOPOTKOTO 3aMbIKaHUS:

Zx=Ulx/Iu;Rk=Px/1la2; Xx=(Zx2-Rx2) 1/2.

ConpoTuBieHus IEPBUYHON OOMOTKH:

R1=R2=Rk/2;X1=X2=Xk/2.

Hanpspkenue Ha 3akMMax BTOpUYHONH 0OMOTKH TpaHcpopMmaTopa onpezesnsieM rno hopmye:

U2 = (100 - AU2%) U2u/ 100 .

Tokx Bo BTOpMuHON 00MOTKEe TpaHchopmartopa [12 = I2H u MOXeT OBITh pacCuuTaH IO
dbopmye:

I=1I,= =
2T T Ry AR+ (Xt Xp)2

Tpexdazubim  TpaHchopMaTopsl XapakTepusyrorcs (asHbplii nd W JIMHEHHBI N
KO3 PHUIHMEHTH! TpaHCHOPMAITUH:

np=Uldp/U20=wl/wW2;nn=Uln/U2n.

ITpu cxemax coennHeHus «3Be3na-3ee3a» (Y =Y) WM «TpeyrosibHUK-TPEyrojJbHUK» (A =
A) nuneHbie U pazubie ko3¢ dunuenTsl oquHakoBsl (K = Ka).

[TonHast MoITHOCTH Tpex(azHOro TpaHchopMaTopa ONpPeeNIIeTCs] COOTHOIICHUEM:

Su = \/§U1H Ly = \/§U2H “Ipy

KoadduumeHnt mnone3Horo neHCTBHS pPacCUMTHIBACTCS TAKKE Kak JUIs OJHO(A3HOTO
TpaHcopmaropa
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IIpakTnyeckas padora Ne 17
«M3yueHne NpUHLIUIHAIBHON 3JIEKTPUUYECKON CXeMbl YIPaBJICHUS TIeYbl0 COIPOTUBICHUS.



Ilesn: BeIpaboTKa yMEHHS pa30UpaThCs B CXeMax yIpaBICHHUs HAarpeBaTeIbHBIMUA yCTaHOBKAMHU.
Bpems — 1 4ac.
Metoanyeckue ykazaHusi

Cxema yrpaBJIeHHsI IEYbI0 COMTPOTUBIICHHUSI BHITIOTHSET /1B (DYHKIIHH:

1) PerynupoBanue Temneparypsl Ieuu 4epe3 yrpasieHue aBTorpancopmaropom AT,

2) IlogHuMaHMe M ONMYCKaHUE JBEPH IEYU C MOMOIIBIO AekTpoasurarens AJl B cTopoHy
Ha4aJIbHOTO BpaICHUS.

HcxonHoe cocrosiHMe meuu: MoaaHbl Bce BUIbI nuTaHus (BkiaoueHsl BA1, BA2, BA3),
W3/eNINe HAaXOIUTCSl BHE TeuH, ABeph 3akphita, YII — «0», 3acBedena ynammna 3enenas JI3 — «311C
OTKITFOUCHA.

X 3~380B,50I'u A

B B

BA2
BAl IP1
3 -
KJI:1...3
P2
—

T || (&) B

Puc. 1 - HpI/IHI_II/IHI/IaJ'IBHaH DJICKTPHUUICCKAA CXEMaA YIIPABJICHUA 9J'I€KTpPI‘I€CKOﬁ MCYbIO COIPOTUBJICHHUEM.

3aganue:

1. HauepTuTh NpUHLIMIHAIBHYIO JIEKTpHUUECKYI0 cxeMy ynpasienus JI1C.

2. OmnpenenuTth Ha CXeMe MECTO BBOJA MUTAHUS, PO TOKA, (Da3HOCTb. 3anucaTh XapakKTepUCTUKU
MUTAHUS ETIH.

3. Omnpenenuth COCTaBHBIE 3JIEMEHTBI CXEMBI M OpTaHbl YIIPaBIEHUS, 3aucarh X B Tadmauimy 1.

4. TlepednciuTh A7 K&KAOTO JIEMEHTA €ro KOHTAKThI B COOTBETCTBYIOIIEH rpade Tadmuisl 1.

5. Omnucarb paboTy cxemsl 1o ¢popme Tabnuibl 2. CUuTaTh, YTO BBOAHBIE BBIKIIIOUATEIH BKIIOUEHBI
U [TUTaHKE MTOJIaHo. BKImtoueHne, OTKITIOUeHHE arnmapara (KaTylIK|, KOHTaKTa) MOKa3aTh CTPEIIKON

Tl

CocTraBHBIE AIIEMEHTBI CXEMBI M OPTaHbI YIIPABICHUS Tabnuna 1

O6o3nauenue snemenTa | Haumenosanue | OG03HaueHNE KOHTAKTOB 3JIEMEHTA C YKa3aHUEM
JJIEMEHTA «0» - OTKPBITBIH, «3» - 3aKPBITHIN
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PabGora cxembr YIIpaBJICHUA 3HeKTpI/I‘leCKOI7I NEYbIO CONNPOTUBJIICHUEM Ta6JII/II_Ia 2



IIpakTnueckas padora Ne 18.
Tema ((I/ICCJ'ICILOBE[HI/IC paGOTBI BHeKTqueCKOﬁ CXEMBI ITaCCakupPCKOro 6BICTp0XOI[H01"O J'II/I(bTa».

VYnpasneHnue Amnmnapar, 3aMbIKaHHe CpabatbiBanne I'otoBuTCH 3amyckaercs
KaTyIlIKa (pa3mblkaHue) 9JIEMEHTA CXEMBI (bnoxupyercst | (ocTaHaBIMBaeTCS
KOTOpOT'0 KOHTaKTOB (xarymika, ) uenb , peBepcupyeTcs)
cpabaTbIBaeT anmapara KOHTaKTBHI, O wn AT
(oTKITIOUAETCS) JIAMITBI)

KHII 1]

KuO1/|

YII- «A»

TMmuH. |

Ku.C 1]

Tmakc?
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Iesib: BEIpaOOTKa yMEHHS pa30UPATHCS B CXEME MACCAKUPCKOTO OBICTPOXOAHOTO TU(TA.




Bpems — 1 yac.
MeTtoauueckne yKa3aHus

[IpuHuunuanbHas ’JeKTpUYecKas cxema MpeHa3HaueHa JJisl MycKa, YIPaBJICHUS U 3alIUThI
npuBonHoro AJl mudra.

3~ma’m_mBInJM‘ =
A |B|C 2 . P39:2

KY - 9|.T-
: | T

==

2
v 0
1 Fels w ] |
- a ‘P32 2 1
“.I —. =y . KOs 7P3212 - _/lhi
‘ P~
oy | L= b
KOt KE4
2 1CB 2
Q .E m.l nCH ;9I KM.‘ s
" — J KuB _Ha omweax
& D 8/;0 »;\‘_ BKJILO 92‘
- " 8
@ & IR RETR :
@ . "—/‘/io T BXJILI 2 3
P |1 4
Ky
|~ KnCl KuC2 = BKA

A}
B xabune

)
\5

Pucynoxk 1 - IlpunnunuanbHas sleKTpUdecKas cxema Maccakxupckoro ObICTPOXOIHOTO
mudTa

[ICH, ITICB, IID — mepexitouareny CKOpPOCTH HHU3a U Bepxa, 3TaxHble. [lepekitouarenu
TPEXIO3ULIMOHHBIE, phIYaXKHbIE, ycTaHaBIUBatOTCs B cTBoje maxThl Hivke (IICH) u Beime (ITCB)
staxka Ha 0,5 merpa. [IpeanasHaueHs! 11 nHGOpMauu o nojoxxeHuu kaOuusel (I19) u 11 mopaun
UMIyJIbCa Ha CHW)KEHHE ckopocTu. IIpum HaxoxaeHMHn KaOMHBI BBEPXYy — 3aMKHYThl BEpXHHUE
KOHTAKThI. [Ipy onmyckaHny KaOMHBI MOJIBUKHBIE KOHTAKThI IepeBoAsATCs BHU3. [Ipu HaxoxaeHuu
KaOMHBI Ha ypoBHE 3Taxa [13 nepeBoasTcs B cpeiHee MONOKEHHE.

KoHnTakTrop mMajnoil CKOPOCTH MMEET NMPUCTPOCHHOE MASTHUKOBOE pene BpeMeHH PB, mis
KOHTpOJIS BpeMEHU TopMoxeHus J{ mpu nepexose ¢ 00JIbII0i Ha MaTyt0 CKOPOCTb.

3aganmue:

1. HauepTuTh NpUHIUTIHATIBHYIO JIEKTPUUECKYIO CXEMY MACCAKUPCKOTO OBICTPOXOHOTO JH(TAa.

2. OnpenenuTh Ha CXe€ME MECTO BBOJA MHUTAHMS, POJ TOKa, (a3HOCTh. 3amucaTh XapaKTepUCTUKU
IINTAaHUA OCIIN.

3. OmpenenuTb COCTaBHBIC AIIEMEHTHI CXEMbI M OpTaHbl YIIPaBICHUS, 3aMCcaTh UX B Tabmuiy 1.

4. TlepeuncnuTh IJIs1 K&KIOTO 3JIEMEHTA €r0 KOHTAKThI B COOTBETCTBYIOIIEH rpade Tadmuisr 1.
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5. Ommcarp paboty cxembl mo (opme Tabmunbl 2 (Jlupt HaxoguTcs Ha 9 sTaxe, maccaxup
BBI3BIBACT aro Ha 2 3Taxe). CuuTarh, YTO BBOAHBIEC BBIKIIIOYATENIN BKIIOUEHBI U ITUTAHUE MTOJIAHO.
Bxrouenue, oTkiIroueHuwe anmapara (KaTyIIKd, KOHTaKTa) ToKas3arh crpenkod (] -
KpaTKOBPEMEHHOE Ha)KaTHe, | - BKIIIOYEHHE, | - OTKIIIOYEHHUE).



Ta6nuua 1 - CocTaBHBIE JIEMEHTBI CXEMbI M OpPTraHbl yIpaBICHUS

O0o3HaueHue dIeEMEHTa

HaunmenoBaunue
3JIEMEHTAa

O0o03HaYeHNE KOHTAKTOB 3JIEMEHTA C YKa3aHUEM
«O» - OTKPBITBIH, «3» - 3aKPbITHII

Tabmuua 2 — PaboTta npuHIMINATBEHON 3JIEKTPUIECKON CXEMBI

Brurtouenne Ammapar, Konrakter | Cobupaetcs T'oToBuTCH 3amyckaercst
KHOIIKH KaTyIIKa amnmapara (pa3mbIKaeTcst) Lemnb (bnoxupyertcst) | (ocTaHaBIMBAETCS)
KOTOpOTo sneMenTa (0003HaueHue) | Lenb )l
cpabatbIBaeT JIIeMeHTa
(o6o3HaUCHNE)
2KuB 1]
8 Ku.K 1]
3KuB 1]
5KuK 1|

[Tpunoxenue 1

Kpurepun onenuBanus padoTbl 00y4arommxcsi Ha JJa00paTOPHbIX padoTax
Ounenka 5 «0TJIMYHO» CTaBUTCS, €CIIN yYALUNCS:




a) BBIMOJHWI paboTy B TOJHOM o0beMe C COONIIOJICHHEM  HEeoO0XOoauMon
MOCJICIOBATEIBHOCTH MTPOBEICHUS CIIECAPHBIX MIIH AJIEKTPOMOHTAXKHBIX padoT;

0) caMOCTOSTENIFHO U PAIlMOHAILHO BBIOpal HEOOX0qMMOe 000pyI0BaHNE, HHCTPYMEHTHI,

B) B OTYETE MPABUIILHO M AKKYPATHO BBIITOJIHWII BCE 3aITUCH, TAOJIUIIbI, PUCYHKH, YEPTECIKU U
clienaj BBIBOJ;

T') COOIOI)T TEXHUKY O€30MTaCHOCTH MPU BBHIITOJTHECHHH PaOOTHI.

Ounenka 4 «XOpoOLIO» CTaBUTCS B TOM CIIydae, €CJIM CTYACHT BBIOJIHMUI TpeOOBaHUS K
OLICHKE «OTIMYHOY, HO:

a) ONBIT TNPOBOAMJICS B YCIOBHSX, HE OOECHEUMBAIOMIMX JOCTATOYHOW TOYHOCTH
HU3MEpEHUI;

6) 6610 JoMTyIIEHO 2 — 3 HeoYeTa WM OJJHa HerpyOas omuoKa.

Ounenka 3 «yI0BJIeTBOPHTEIbHO» CTaBHUTCS, €CIM paboTa BBITIOJHEHA HE IOJIHOCTHIO,
00bEM BBITTOJIHEHHOH YacTH TaKOB, YTO MO3BOJISET NOIYYUTh PABUIIBHBIA PE3YyIbTaT U BBHIBOABI, U
€CITU B X0J1¢ paOOThI OBLTH JIOMYIIEHBI CICAYIONINE OITHOKH:

a) ONBIT MPOBOJWICA B HEPAIMOHAIBHBIX YCIOBUSAX, YTO NPUBEIO K IOIYYECHHUIO
PE3yIABTATOB C OOJIBIION MOTPEITHOCTHIO;

0) nBe OIMOKKM HE MPUHIMIHAIBHOTO 3HAYECHUS JJIsl TAaHHOM pabOoThl, HO TOBJIHSIBIINX Ha
pe3yJIbTAT BBITOJIHEHHUS,

B) HE BBITIOJIHEH WJIH BHITIOJIHEH HEBEPHO BBIBOJ O padoTe.

OuneHka 2 «Hey10BJIeTBOPUTEIbHO» CTaBUTCS, €CITU:

a) paboTa BBHIIIOJHEHA HE MOJIHOCTHIO U 0OBEM BBIITOJIHEHHON 4acTH padOTH HE MO3BOJISET
ClIeNnaTh NPaBUIIbHBIX BBIBOJIOB;

0) ciiecapHbIe WM SJIEKTPOMOHTAKHBIE paOOTHI IPOU3BOIMIINCH HETIPABIIIBHO;

B) B XOi€ pabOThl WJIM B OTYETe OOHAPYKWINCh B COBOKYITHOCTH BCE HEIOCTATKH,
OTMEYEHHBIE B TPEOOBAHMAX K OLEHKE «YIOBICTBOPUTEIHHO.
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