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Kateropumsa cAyLLaTeAem

PopPMA PEAAUIALLMM MPOTPAMMBI
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XApAKTEPUCTUKA NPOFECCHUOHAABHOM AEATEABHOCTM
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Y4eOHbIM NAQH
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KOHTPOABHO-OLLEHOYHbIE MOTEPMAADI
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NMacnopT nporpammel

Hacrosawme y4elHble MAQHbI U MPOrpamMbl paspadotarbl 4Y AlNO «Y4yeBOHbin
ueHtp «WaHcy m NpeAHO3HOYEHbl AA9  MOBbLILLEHMS KBAAMAOUMKALMKM MEPCOHAAQ.
MPOorpAMMBbl ONPEAEANOT MMHUMAABHBIM OObEM 3HAHUM U YMEHUM, KOTOPBIMM AOAXKEH
ODAQAQTE  DAEKTPOMOHTED  OXPAHHO-MOXAPHOM  CUTHAAM3ALMM nPEM  3QHATUM
COOTBETCTBYIOLLLEM AOAXKHOCTM.

HopmaTneBHO-npaBoBas OCHOBA pa3paboTkm y4eBGHOro NAQHA U NPOrpamMmel:
ePeAePAAbHbIM 30KOH OT 19.12.2012 1. Ne273-P3 «O6 0b6pa3oBaHMM B PocCCUMCKOM
PeaepaLMMY;
e[Iprka3s MuHobpaszoBaHMs Poccum o1 2 moad 2013 roaa N 513 «O6 ytBEpPXKAEHMMU
MNepeyHs npodbecchn PABOYMX, AOAXKHOCTEMN CAYXKALLLMX),
ePA3biICHEHMA MO JOOPMMUPOBAHUIO MPUMEPHDBIX MNPOPAMM  NPOADECCHMOHAAbHbBIX
moayAen HMNO mn CMNO Ha ocHoBe PIOC HIMNO n PIrOC ClO, yTBEPXKAEHHbIX 28 CEeHTI0p4
2009 r. AenapTaOMeHTa TOCYAQPCTBEHHOM TMOAUTUKM U HOPMATMUBHO-FPOBOBOIO
PETYAUPOBAHMSA B Cdpepe 0BPA30BAHUSI M HAYKM PP;

e PeAepaAbHbIM 30KOH «O6 oxpaHe okpyxatoLlen cpeabh. Ne 7-P3 o1 10.01.02;

e EAVHBIM TOPUAOHO — KBOAMAOUKALMOHHbIM CMPABOYHMK PADOT 1 rnpodbeccu pabdoymx
(ETKC);

e CaHluH 2.4.3.1186-03 (COHUTAPHO-3MMAEMMOAOTMYECKME TPeB®OBAHMS K
OPraHU3aLMM Y4E€BOHO-MPOM3BOACTBEHHOIO MNPOLLECCA B.OOPA30BATEABHbIX YHPEXKAEHMSIX
HAYOABHOTO NPOCOECCUOHAABHOTO OOPA30OBAHUY;

e [1puKka3 MuHTpyAaa Poccum o1 15.12.2020 N 903H "O6 ytBEPXXAEHUM [TPABMA MO OXPAHE
TPYAQ NPU SKCAAYATALMM DAEKTPOYCTAHOBOK';

e [1lpmkas PoctexHaa3zopa o1 26.11.2020 N.-461"0O6 yTBEPXAEHWM FOEAEPAABHBIX HOPM U
MPABMA B OBAACTU NPOMBILLAEHHOM 6e30NACHOCTM "MPAaBUAC BE30MACHOCTU OMACHbIX
MPOM3BOACTBEHHbIX OObLEKTOB, HO KOTOPbLIX MCHOAb3YIOTCS MOABEMHbBIE COOPYXEHMA'",;
MPABUAQ MPOTUBOMOXAPHOIO pexmuma B PP (B pea. NoCTaAHOBAEHUM [1DABUTEABCTBA PP
o1 17.02.2014 Ne 113, o1 23.06.2014 Ne 581);

e [TIPABMAQ MPOTUBOMOXAPHOIO PeEXMMma B PP (B pea. [NTOCTAHOBAEHMM TPABUTEALCTBA
PP o1 17.02.2014 Ne 113, 01/23.06.2014 Ne 581);

¢ [IPOGOECCUOHAABHBIM ~CTAHAAPT «MOHTOXKHMK CAQBOOTOYHbIX CUCTEM  OXPOHblI U
Be3onacHoOCTMY;

e AOAXKHOCTHAS MHCTRYKLMA KIAEKTPOMOHTER OXPAHHO-MOXAPHOM CUTHAAMU3ALMMY.

LleAb peaausaumn nporpammel: ObecreyveHne Ge30NMaACHOCTM OObEKTOB
KOMUTOABHOTO  CTPOMTEABCTBA  MyTEM  ODOPYAOBOHMS  MHXKXEHEPHO-TEXHUYECKMMM
CPEACTBAMM OXPAHbI M OE30MNACHOCTM.

KaTeropusa cAywiaTeAen: paboyme (SAEKTPUKM B CTPOUTEALCTBE M pPaboyme
POACTBEHHBIX BGHFITI/IPI), CcneunaAmcCTbl (SAGKTpOMeXGHVIKVI SAEKTPUHNHECKOIO
00OPYAOBAHMS).

PopMa peasmsaumMm NPOrpAMMbI: O4HAS, O4HO-300YHAS.

¢Oprl ATTeCTaLMu: TeKYLLLl/II;I KOHTPOAb, TMPOMEXYTO4HHAA U  MTOTroBOA
arrecrtaumi.

Tpe6oBaHMA K YPOBHIO MNOAroToBKM (06pa3oBaHUIO U OBYyHeHMIO)

nocrtynamoLuwiero Ha o6yquMe, HeobxoAuMbie AAST OCBOEHMUSA nporpammesli.
MNporpamma  paspaboTAHA  AAS  AULL, UMMEIOLLIMX NPOdPeECCUIO  «DAEKTPOMOHTEP
OXPAHHO-MOXAPHOM CUTHAAMIALMMY.

HopMAaTUBHbIN CPOK OCBOEHMSA MPOrPAMMBI: HOPMATUBHAS TOYAOEMKOCTb
OBy4YeHUd Mo AQHHOM nporpamme — 206 AKAAEMMHYECKMX YOCOB, BKAIOYOS BCE BMAbI
AYAMTOPHOM M BHEAYAUTOPHOMU (CAMOCTOITEABHOM) Y4EOHOM PABOTbl CAYLLATEAY, O
TAKXKE NPAKTM4eCcKkoe obydveHme. 3



Bua y4eOHbIX 3QHATHMHU, PABOT: AeKUMM, KDYTAbIE CTOAbI, BbIE3AHBIE 3QHATUS,
KOHCYAbTALLMM, BBIMOAHEHME ATTECTALIMOHHOM PABOTHI.
MAaHUpyembie pe3yAbTAaTbl OBy4YeHus
O6wme komneteHuun (OK):
o[IO3HOKOMMUTb  CAYLLATEAEM C  TEOPETUHECKMMM  MOHATUIMM M OCHOBOMMU
NPOdPECCUOHAABHOM AEITEABHOCTH;
e CPOPMMPOBATL HOBLIKM OCDOPMAEHUT TEXHMHYECKOU AOKYMEHTALLMM;
e OpPraHM30BbIBAOTb COOCTBEHHYIO AEATEABHOCTb, MCXOAS M3 LEAM KM CrnocoboB ee
AOCTMKEHUS, ONMPEAEAEHHBIX PYKOBOAUTEAEM;
¢ AHOAM3MPOBATL PABOHYIO CUTYALMIO, OCYLLLECTBAATL TEKYLLMM M MUTOTOBbIM KOHTPOAD,
OLLEHKY W KOPPEKUMIO CODCTBEHHOM AEATEAbHOCTM, HECTM OTBETCTBEHHOCTb 3Q
PE3YAbTATHI CBOEM PABOTHI;
¢ OCYLLLECTBASTb MOUCK MHADOPMALMM, HEOBXOAMMOM AAS DAPAOEKTUBHOTO BbIMOAHEHMS
MNPOdOECCUOHAABHBIX 30AQY;
¢/1CMOAb30BATb MHAOOPMALMOHHO-KOMMYHUKALMOHHbBIE TEXHOAOTMM B
NPOdOPECCUOHAABHOM AEITEABHOCTH;
ePABOTATL B KOMAHAE, 3AOMEKTMBHO OBOLLATLCA C KOAAETAMM, PYKOBOACTBOM,
KAMEHTAMM.
MpodpeccnoHaabHbie komnetTeHuun (MNK):
e ONpeAeAEHNE MECT YCTOHOBKM OOOPYAOBOHMS, QMNAPATYRbLI'M NPMOOPOB OXPAHHOM,
TPEBOXKHOM, MOXAPHOM M OXPAHHO-MOXAPHOM CUFHOAMIALLMA.
eBbiNOAHEHME pPABOT MO YCTOHOBKE M MOHTOXY OOOPYAOBOHMS, ANMNAPATYPbl M
NPMOOPOB OXPAHHOM, TREBOXHOM, MOXAPHOM M OXPAHHO-MOXAPHOM CUTHAAM3ALMMA,
e DKCMNAYATALMI CMOHTUPOBAHHOIO OOOPYAOBAHUS, CUCTEM U KOMMAEKCOB OXPAHHOM,
TPEBOXKHOM, MOXAPHOM M OXPAHHO-MOXAPHOM CUFHAAM3ALMM.
¢ AOTHOCTMKA U MOHMTOPUHI CUCTIEM M  KOMMAEKCOB OXPOHHOM, TPEBOXHOM,
MO>XKAPHOM U OXPAHHO-MOXXAPHOM CUTHAAM3ALLMM.
e OBCAYXXMBAHME MCTOYHMKOB OCHOBHOIO U PE3EPBHOIO SAEKTPOMUTAHMS.
XapakTepucTuka npogpecCMOHAAbHOU AEATEABHOCTH
O6AacTb NPOoheCCMOHAABHOM AEATEABHOCTH:
¢ YCTAHOBKQ, MOHTOXX MHAAQAKO OOOPYAOBAHMS, ANNAPATYPLI U NPUOOPOB OXPAHHOM,
TPEBOXHOM, MOXAPHOM U OXPAHHO-MOXAPHOM CUIHOAM3ALMU, CUCTEM OXPAHHOTO
TEAEBMAEHMSA, KOHTPOAS MU ~YMPABAEHMA AOCTYMOM, OMOBELLEHMA U YMPABAEHMS
3BOKYAUMEN AIOAENM, OecnepebOoMHOrO U PE3EPBHOIO IAEKTPOMUTAHUS, OXPAHHOrO
OCBELLLEHMS, ONEPATUBHOM U MOCTOBOM CBS3M, MOXAPHOM U MHXEHEPHOM OBTOMOTUKM
(Aanee - cuctem 6€30NACHOCTH);
o MOHTQXK JAEKTPOMPOBOAOK CUCTEM OE30MACHOCTU M MPOBEAEHUME HEOOXOAMMbIX
SAEKTPOMIMEPEHUM;
e OKCMAYQATALMSA, TEXHMYECKOE OBCAYXXMBAHME M PEMOHT OBOPYAOBAHMSA, ANMNAPATYPSI,
NPUOOPOB 1 SAEKTPOMPOBOAOK CUCTEM BE30MNACHOCTH;
¢ MNPOBEPKA PABOTOCNOCOBHOCTU ODOPYAOBAHMSA, ANMAPATYPbLI M NPUOOPOB CUCTEM
©E30MACHOCTH, B TOM YMCAE HOBbIX OOPA3LLOB TEXHMKM, A TAKXKE MOOCTEMLLMX CUCTEM
0E30MNACHOCTM B LLEAOM.
O61beKTbl NPOPECCUOHAABHON AATEABHOCTMH:
®3AQHMA, COOPYXEHMH, MOMELLEHMS, TMOAAEXALLUME OCHALLEHMIO CUCTEMAMM
0e30nNacHoOCTH;
® OKCMAYATUPYEMbIE CUCTEMbI BE30MNACHOCTH;
e OOOPYAOBAHME, ANMNAPATYPA, MNPUOOPbLI CUCTEM  BOE30MACHOCTHM, KADEAbHOS
MPOAYKLMA M PACXOAHBIE MATEPUAADI;
e CPEACTBA TPYAQ, B T.M. MHCTPYMEHTbl, MALLUMHbI, MEXOHM3MbI, MX KOMMAEKCHI MU
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CUCTEMBI;
¢ TEXHOAOTMM KN  TEXHOAOTMYECKME MPOLLECCHI; MPOEKTHO-CMETHAS M  HOPMATUBHO-
TEXHMYECKAN AOKYMEHTALLUA.

Bna npoghecCMOHAAbBHOU AEATEAbHOCTH:
e OnNpeAeAeHNE MECT YCTOHOBKM OBOPYAOBOHMS, AMMNAPATYPbI U NPMOOPOB OXPAHHOM,
TPEBOXKHOM, MOXAPHOM M OXPAHHO-MOXAPHOM CUTHAAM3ALLMM.
eBbiNOAHEHME PABOT MO YCTOHOBKE M MOHTOXY OOOPYAOBOHMS, ANMNAPATYPbl M
MPMOOPOB OXPAHHOM, TPEBOXHOM, MOXAPHOM U OXPAHHO-MOXAPHOM CUTHOAM3ALUMK,
e DKCMNAYATALUMI CMOHTUPOBAHHOIO OBOPYAOBAHUS, CUCTEM U KOMMAEKCOB OXPOAHHOM,
TPEBOXKHOM, MOXAPHOM M OXPAHHO-MOXAPHOM CUTHAAM3ALMM.
¢ AVOTHOCTMKA U MOHMUTOPMHI CUCTEM M KOMIMAEKCOB OXPOHHOM, _TREBOXHOM,
MOXAPHOM U OXPAHHO-MOXAPHOM CUTHOAM3ALLMM,
e OBCAY>XMBAHME MCTOYHMKOB OCHOBHOTO U PE3EPBHOTO DAEKTPOMMUTAHMS.



KaaeHAQpHbIN y4ebHbIN rpachuk:

Y4eOHble 3aHATMS B PAMKAX MNPOJPECCHUOHAABHOIO OBOYyYEeHMS MPOBOAITCS B
TEYEHUE BCEro KOAEHAQPHOIO roaAd (C YH4ETOM BBIXOAHBIX M MPA3AHMYHBIX AHEM), MO
MEPE KOMIMAEKTOBAHUSA TPYMM, B PEXMME b6-AHEBHOM Yy4eOHOM Heaean. CTpykTypa
KOAEHAQPHOTO Yy4eBHOro rpadomka  yKa3biBAET MOCAEAOBATEABHOCTb PEAAM3IALMM
NPOTPOMMBI  MPOCPECCHUMOHOABHOTO  ODY4YEHMA MO  HEAEAIM [/  AHIM, BKAKOYQS
Teopetmyeckoe OBydYeHMEe, CAMOCTOATEABHYIO PABOTY CAYLLATEAEM WM UTOTOBYIO
arrectaumio. MAKCUMMAABHAS y4€OHAS HArPYy3ka 8 4ACOB B A€Hb. [10 COFAQCOBAHUIO C
30KA34YMKOM OBPA30BATEABHbLIX YCAYT AOMYCKAETCA MPOBEAEHME 3AHATUM B BbIXOAHBIE U
NPA3AHWYHBIE AHM.

HeAeAu 1 HeAeAsd
AHMU 1 2 3 4 5 [
KOA-BO YOCOB 4/2 4/2 4/2 4/2 4/2 4/2
TO/CP | TO/CP | TO/CP | TO/CP | TO/CP | TO/CP
HeAeAu 2 HeAeAn
AHU 1 2 3 4 5 [
KOA-BO YQCOB 4 2/2 4 4 4 4
TO TO/MNA TO TO TO no
HeAeAU 3 HeaAeAq
AHU 1 2 3 4 5 [
KOA-BO YQCOB 4 4 4 4/2 4/2 4
TO TO TO TO/CP | TO/CP TO
HeAeAU 4 HeaeAq
AHU 1 2 3 4 5 [
KOA-BO YOCOB 8 8 8 8 8 8
Mo no Mo no Mo no
HeAeAU 5 HeaeAs
AHU 1 2 3 4 5 [
KOA-BO YOCOB 8 8 8 6/2 6/2 6/2
no no no no/Cp | NO/CP | NO/CP
HeAeAU 6 HeaAeAsq
AHMU 1 2 3 4 5 [
KOA-BO 4YQCOB 6/2 4/2 4 4
no/Ce | NO/CP K oK

TO - TeopetTnyeckoe obyveHue

NO - npaktnieckoe obyvyeHne

K- KOHCYAbTOLMA

MA- NTpOMEXYTOYHAS ATTECTALLMA
3K — 3K3aMEH KBAAMTOUKALLMOHHbBIN
CP — camocToareAbHas paboTta

OpraHn3auMoHHO-NeAdroru4eCKme yCAoOBUs
KaapoBoe  obecnevyeHne. PeOAM3ALMIO  MPOTPAMMbBI  OCYLLLECTBASIOT
NPENOACQBATEAM, WMMEIKOLLME CPEAHE-CMEeLMAAbLHOE, BbiCLLUee OBPA30BAHME MO
NPOCOUAIO  MPEMOACBAEMOTO  MPEAMETA, AOMOAHUTEABHOE MPOJOECCUMOHAABHOE
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OBPA30BAHME MO HAMPABAEHUIO AEFITEABHOCTM OPIFAHM3ALMM M ATTECTOBAHHbLIE B
YCTOHOBAEHHOM MOPSAKE.

YyebHO-MeToAMYECKOE oObOecnedyeHne TO3BOASET PEAAM3OBATL OCHOBHOE
COAEPXAHME MPONPAMMHOIO MATEPUAAA M OTPAXKAET COAEPXKAHME MOAFOTOBKM MO
npodoeccuu.

MHAOOPMALMOHHO-OUOAMOTEYHBIM  DOHA  YH4EOHOrO  LLEHTPA  YKOMMAEKTOBAH
MEYATHbIMM M DAEKTPOHHbBIMM M3AQHUIMM YHEOHOM AUTEPATYPHLI MO NPENOACBAEMOMY
npeAMeTy. AAS CAMOCTOATEAbHbIX 3AHATMM B PAMKAX KYPCQA CAYLLUATEAIM BbIACETCH
KOMMAEKT HOPMATUBHbIX AOKYMEHTOB HO SAEKTPOHHOM HOCHUTEAE.

AN KOHTPOAS OCBOEHMS MPOrPAMMbI  OBOYYAKOLLMMMCE U COOTBETCTBMS
PE3YABTATOB OCBOEHMA 30AABAEHHBIM LLEAIM  OBYYEHMS MCMOAB3YIOTCS OLLEHOYHbIE
MATEPUAAbI MPU MPOBEAEHUU MNPOBEPKM 3HAHMM. OPraHmM3aLMs MNPOBEPKMU 3HOHMM
OCYLLLECTBASETCSA B COOTBETCTBUMM C KOAEHAQPHbBIM YH4EDOHBIM FPACOUKOM.

MaTepuaabHo-TexHU4Yeckoe obecnevdeHne o6pa3oBATEABHOrIO NpPoLeccd.

MaTepUAABHO-TEXHMYECKAS oas3a COOTBETCTBYET AEUCTBYIOLLIMM
MPOTUBOMOXAPHbBIM, CAOHUTAPHO-IMUAEMUOAOTUHECKMM  MPABUAAM M. HOPMAM U
obecneymaeT nposeAeHmne BCEX BMAOB ANCUMMAMHOPHOM MOATOTOBKM,
MNPEAYCMOTPEHHbIX Y4E€OHbIM MAQHOM.

Ne 1
HaumenoBanue Ixad s xkaur-1 mr
000py10BAHHOT O Kommelotep npenonasatrens-1 mr
yueOHOTo KJacca, | HoyrOyk oby4aromerocs-6 mr
00beKTOB st | JleMoHCTpanMoHHbIH mpoekTop-1 mT
npoBeaeHus 3aHATHII | KHHO-NPOCGKIIMOHHBIA  DKpaH, A JAEMOHCTpanuu y4deOHbIX (HIBMOB, METOAUYECKUX U
c nepevyHeM | o0pa3oBaTeIbHBIX MaTepuaoB-LiuT
OCHOBHOTI'0O PobGot-TpeHaxkep «[oma» 1O ' OKa3aHHIO ~TIEPBOH MOBpa4eOHOH TIOMONIM H MPOTPAMMHOE
o0opynoBaHus obecrieuenne kK Hemy-1 ot
TexHuueckue - yaeOHBIe. CpeACTBa I MPOBEACHUS MPAKTUICCKUX 3aHITUH MO OKA3aHUIO MEpBOI
JoBpadeOHOH moMotH ut-30 mr
[epedyens yueOHO-UHPOPMATMOHHBIX CTCH/IOB!
OxpaHa Tpyzaa
[ToxxapHast 6e30macHOCTh
DneKkTpoOe30nacHOCTh
OxazaH#e IepBoii MOMOIMIK NOCTPaAABIINM-4 T
Anpec TromeHckast 06011., T."HmwkneBapToBCK, yi. Jlenuna, 211, manens 20, ctpoenue 17
(MecToMmoJI03KeHHE)
oMeneHus
®opma  BIageHus, | ApeHia
MOJIb30BAHUS
(c0OCTBEHHOCTB,
onepaTuBHOE
yhpasBiieHie, apeHAa
M T.IL.)
JlokyMeHT - | Jorosop apenast Ne 2021005 ot 01.01.2021
OCHOBAHHE
Ha3nadenue VYyeOHsbie - 61,54 M2
OCHAIIIEHHOT O
TmoMenieHns,
mIomaaAb (KB. M)
KonauuecrBo Uucno nocaiouHbIX MeCT: 25
MOCAI0YHBIX MECT
Harasanasie TUTAKATHI
o0pa3upbl:

OueHOo4HbIe MATepUnaAbl U UHbI€ KOMIMOHEHTbI

KOHTPOAb 1 OLEeHKa pe3yAbTATOB OCBOEHMSA NPOrPAMMbI
B npouecce peaAM3auUmmi MNPOrPAMMbl MPOBOAMTCS TEKYLUMHM KOHTPOAb TO
PE3YALTATOM OCBOEHUS AMCLUMMNAMH, MPOMEXYTOYHAS ATTECTAUMS CAYLLATEAEM B




doopme 3a4eToB. K MpOMEXYTOHHOM ATTECTALMM AOMYCKAOTCH CAYLLUATEAM, YCMELLHO
OCBOMBLLME MPOrPAMMY COOTBETCTBYIOLLLEM AMCLMMNAMHBI (MOAYAS) U BbIMOAHMBLLIME
npaktmyeckme pabotbl. 3AYET - NPOBOAMTCH B MUCBMEHHOM COOPME MAM B DOpME
cobeceAOBAHU. AOMYCKAETCH MPOBEAEHME TECTUMPOBAHMUS, BbIMOAHEHUE KOHTPOABHOM
PABOThI M 3ALLMTA AOKAQAOB.

K wmtoroBom aQrrectaumm AOMYCKAKTCS AMLQA, YCMNELUHO BbIMOAHMBLLUME BCE
DAEMEHTbI Y4EOHOro NAGHA, TPEBOBAHUS, MPEAYCMOTPEHHbIE MPOTPAMMOM U YCNELLIHO
NPOLLEALLME NPOMEXKXYTOYHYIO ATTECTALMIO.

UTorosasa arrecTaums NPOBOAMTCA B OOPME KBAAMAOUKALMOHHOTO 3K3AMEHA
CMEUMOAAbBHOM  ATTECTAUMOHHOM  KOMWMCCHEM,  PE3YAbTATbI  PABOTbl . KOTOPOM
OPOPMASOTCH MPOTOKOAOM.

ATTECTALUOHHON KOMMCCHEN NPOBOAMTCS OLLEHKA OCBOEHHbIX OBy4aloWmMmMmcs
NPOGECCHMOHAAbHbIX KOMMNETEHUMHU B COOTBETCTBMM C COFAQCOBAHHbIMU C
pPaboToAATEAIMU KPUTEPUAMM, YTBEPXKAEHHBIMU OBPA3O0BATEAbHbLIM YHYPEXKAEHUEM.
Bua, MOPAAOK KM KPUTEPUU OLLEHOK MTOTOBOM QATTECTALMM OMPEAEAIIOTCH Y4eOHOM
OPraHM3aUMeEn COAMOCTOITEABHO. B COCTOB QTTECTALUMOHHOUM KOMMCCUMU  AOAXHDI
BXOAMTb: MPEACEAATEAD; YAEHbI KOMMUCCUM.

Bonpocskl, He Hawiealume CBOEro OTPAXEHMS B AQHHOM  MPOrpamme,
PEIAAMEHTUPYIOTCS AOKAAbHbIMM HOPMATHMBHBIMM QKTAMM. Y4EBHOFO LIEHTPA.

KBAAUPUKALUOHHASA XAPAKTEPUCTUKA

NMpodeccus — DAEKTPOMOHTEP OXPAHHO-MOXAPHOWU CUTHAAM3ALMM
KBaandoukaumsa - 4-11 paspsa

OAEKTDOMOHTEP OXPAHHO-MOXAPHOM CUTHOAM3ALMM 4-TO PA3PIAC:

XapakTepucTuka pabor:

e DKCMAYATALMOHHO-TEXHUYECKOE OBOCAYXMBAHME, YCTAHOBKA, MOHTAX, HOAQAKQ WU
PEMOHT YABTPA3BYKOBBIX, €MKOCTHbIX M GOOTOAYYEBbLIX MPUMOOPOB U YCTPOMCTB.

e OnpeAeAeHne Tuna, KOAMMECTBA M B3AMMHOIO PACMOAOXEHUS NPEOBPA30OBATEAEM
YABTPQO3BYKOBbIX ~ MPUOOPOB,  BbIDABHMBAHME  YYBCTBMTEABHOCTM  €MKOCTHbIX M
YABTPQO3BYKOBbIX NPUBOPOB U YCTPOMCTB B MOMELLLEHMAX C PA3AMYHOM BACDKHOCTHIO M
PA3AMYHOrO OObEMQ.

e Y4OCTME B YCTAHOBKE, MOHTOXKE M HOAQAKE HOBbIX OOPA3LOB ANMNAPATYPbl OXPAHHO-
NOXAPHOM.CUTHOAM3ALLMN.

e OBCAY>KMBAHME LLLEAOYHbIX M KMCAOTHbBIX OKKYMYAATOPOB M APYTMX MCTOYHUKOB MUTAHMA.
e [lpoBEPKA PaBOTOCNOCOBOHOCTH PAAMOBOAHOBbIX Npmbopos, CUCTEM
NEPUMETPOAABHOM CUTHAAM3IALMM E€MKOCTHOTO U COOTOAYHEBOTO TUMNA M YCTPOMCTB
BbICOKOYACTOTHOIO YMAOTHEHMS TEAEAOOHHbIX AMHMM.

OAEKTPOMOHTER OXPAHHO-MTOXKXAPHOM CUTHAAM3ALMM 4-r0 PA3PIAC AOAXKEH 3HATb:

¢ YCTPOMCTBO, HO3HAYEHUE U TAKTUKO-TEXHUYECKME ACQHHbBIE YABTPO3BYKOBbIX, EMKOCTHbIX
1 POTOAYYEBBIX MPUOOPOB M YCTPOMCTB;

® METOAbI OTbICKOHMS HEMCMNPOBHOCTEM YAbTPCO3BYKOBbIX, €MKOCTHbIX M JOOTOAYHEBbIX
NpmbOPOB 1 YCTPOMUCTB;

¢ MOPIAOK PABOTbI HO BCEX KOHTPOABHO-M3MEPUTEAbHBIX MPUOOPAX;

¢ MIOPAAOK NMPOBEAEHUS PEMOHTA YABTPA3BYKOBbLIX MPUOOPOB; 8



¢ MNPOABUAQ OBCAY>KMBAHMS LLLEAOYHbBIX M KUCAOTHBIX AKKYMYAATOPOB;
e MOPIAOK MNPOBEPKM PADOTOCNOCOOHOCTM PAAMOBOAHOBLIX MPUOOPOB, CUCTEM
NEPUMETPAABHOM CUTHOAM3ALMMU EMKOCTHOTO M OOTOAYYEBOTO TMNA U YCTPOMCTB
BbICOKOYQACTOTHOTO YMNAOTHEHMUS TEAETGOOHHBIX AMHUI;
® OCHOBbI TEAECDOHMM.

YYEBHbIA NAAH

NPOrpamMMmbl NOBbILLEHUS KBAAMOUKALUK paBoynx no npodheccum:
(DAEKTPOMOHTEP OXPAHHO-NOXAPHOMU CUFHAAU3ALMMY 4-TO PA3PAAC

No CoaepxaHue KoA-BO
B 4Yacos
| | TeopeTndeckoe oby4yeHue 96
Il | NpakTuyeckoe oby4eHue 110
NTOTO: 206
YYEBHO-TEMATUYECKUU RAAH
TeopeTn4eckoro oby4eHums
NMpomexy
Ne Koa-Bo TOYHASA
Tema
n/n YacoB | aTrecTay,
us
1 | BeeaeHue 2
2 | CoAEPXKAHME BbINMOAHIEMOM PABOTDI (TPYAOBbIE CDYHKLLMM) 4
3 | O0OLLad SAEKTPOTEXHUKA 4
4 | DAEKTPOMATEPUAAOBEAEHUE 4
S | YTEHUE YepTeXEeU U DAEKTPUYECKMX CXEM 4
DAEKTPOUIMEPEHUS, AOTTYCKM U TEXHUYECKME M3MEPEHMA B 4
DAEKTPOYCTAHOBKAX
MNPOU3BOACTBEHHASA CAHUTAPUSA U TMTUEHA TPYAQ PABOUMX 2
OBLIMe CBEAEHMA O BHEBEAOMCTBEHHOM OXPAHE 3aver
OOLLME CBEAEHMA O 3AAHMAX U COOPY>KEHMUSIX 2
CBEAEHUA O TEXHMHECKOM U TEXHOAOTUHECKOM 2
AOKYMEHTALIMMU
OCHOBHbIE CBEAEHMI O CAECAPHbIX PABOTAX 8
DAEKTPOCHADXEHME U 3a3eMAEHME YCTAHOBOK OlNC 8
OCHOBbI SAEKTPOMOHTAXKHbBIX PADOT 10
TEXHOAOTUS MOHTAXA AMHENHbBIX COOPY>XKeHMK OlNC 10




15 | TEXHOAOTMS YCTAOHOBKM M MOHTOXKA m3BeLLLateaen OC, MNC n 6
OrlC

16 | TEXHOAOTUS YCTAHOBKM M MOHTOXKA MPMOOPOB NPUEMHO- 6
KOHTPOAbHbIX M KOHLLEHTPOTOPOB

17 | TEXHOAOTMSA YCTOHOBKM M MOHTOXKA YCTPOMCTB CUTHAABHO- 6
MYCKOBbIX M MPMBOPOB YNPABAEHMS

18 | MpoBepka paboToCNOCOOHOCTM OXPAHHbIX, MOXAPHbIX M 2
OXPAHHO-MOXXAPHbIX NPUOOPOB U YCTPOMCTB

19 | OxpaHa TPYAQ M NOXKAPHAOR 6E30NACHOCTb 2
KoHcyAbTALLMM 4
KBOAMAOMKALLMOHHbBIM DK3AMEH 4

UTOroO: 926

Tema 1. BBepoeHue

O3HAKOMAEHME C  KBAAMAOUKAULMOHHOM XAPAKTEPUCTUMKOM UM MPOrPAMMOMMU
o0y4eHmd. TIoHITHME O TPYAOBOMU, TEXHOAOTMHECKOM AUCLIMIMAMHE.,

OCHOBHbIE ~ MOAOXEHMA  PEeAepPAAbHOrO  30KOHA  «O  NPOMbBILLAEHHOM
©e30NAaCHOCTM OMNACHbIX MPOM3BOACTBY.

Tema 2. CoaepXaHUe BbINOAHAEMOU PaBOTbI (TPYAOBbIe COYHKLLUK)

O3HOKOMAEHME C  PYHKUMOHOABHOM  KAPTOM BMAQ  MNPOJOECCUMOHAABHOM
AEATEABHOCTMU.

[MMoAroTOBKAO K MOHTAXY CAQBGOTOYHOIro 3AeKTPOOBOPYAOBAHMA CUCTEM OXPAHbI
n 6e30nNacHOCTH 06BEKTOB KANMUTAABHOIO CTPOUTEALCTBA

[Tomemka MOHTAPYEMOTFO.CAQBOTOYHOTO DAEKTPOOBOPYAOBAHMSI CUCTEM OXPAHbI
m  Oe30MACHOCTM . "M OCYLLLECTBAEHME BXOAHOIO KOHTPOAS SAEKTPOOOOPYAOBAHMS
OBbLEKTOB  KAMUTAAbHOFO CTPOMTEALCTBA. PACnaKoOBKA MNpuBOPOB CAABOTOYHOrO
SAEKTPOOBOPYAOBAHMUS. MpoBepka KOMMAEKTHOCTH SAEKTPOODBOPYAOBAHMS,
NEepPEeACBAEMOro AAY MOHTOXA. [lpOBEPKA COXPAHHOCTU MAOMO  M3FOTOBUTEAS,
NoBEPUTEAR (AA DAEKTPOOOOPYAOBAHMUS, BXOAILLLETO B PEECTP CPEACTB M3MEPEHUM).

MNpoBepKa FTAPAHTUMHOTO cpoka MOHTUPYEMOTO CAQBOTOYHOro
SAEKTROOOOPYAOBAHMS. CKAQAMPOBAHUE MOHTUPYEMOTO CAQBOTOYHOro
SAEKTPOOOOPYAOBAHMS.

[IOAFOTOBKQ M YCTAHOBKQ AETAAEM KPEMAEHUSI MOHTUPYEMOIrO CAQBOTOYHOrO
SAEKTPOOBOPYAOBAHMS CHUCTEM OXPAHbI M BE30MNACHOCTU OBBLEKTOB KAMMUTAABHOIO
CTOOUTEALCTBA. Pasmetka AeTaAer CAADOTOYHOTO  DAEKTPOOOOPYAOBAHUS MO
LLIOBAOHY. CBEPAEHME OTBEPCTMM B CTEHAX, MOTOAKAX M MOAAX. NpobmBKa (NPOMMA)
60opOo3A (LUTPAB) B CTPOUTEABHBIX KOHCTRYKLMAX. CTIKKA PE3bOOBLIX COEAMHEHMUI.

[TOArOTOBKQ K MOHTQXKY KAOEAbHOMU MPOAYKLMN M MATEPMAAOB KODEAbHbIX TPACC.
Pe3ka npoBOAOB, KADEAEM, KOPODOOB, AOTKOB, TPYO B PA3MEP HA MHEBMATUYECKMX,
MEXAHUYECKMX M PYYHbIX HOXHMLOX MO YNopy MAM 00pa3suy. M3rotoBAeHue cKob,
XOMYTOB U KABEAbHBIX HOKOHEYHMKOB HEBOABLLIOTO PA3MEPA. M3IrOTOBAEHUE SAEMEHTOB
KPENAEHUS KADEAbHbIX TPACC. 3QYUCTKA MPOBOAQ WM YCTOHOBKA  KOOEAbHbIX

HOKOHEYHMKOB. M30AMPOBKA MPOBOAHMKOB M MOAPKMPOBKA KABEAS. 10



MOHTaXX CAQGOTOYHbIX AMHMU CBSA3M U KOMMYTHUPYIOLLUX Y3AOB AAI COEAMHEHUSA
CAQBOTOYHOIrO IAEKTPOOBOPYAOBAHUA CUCTEM OXPAHbI M 6€30MNACHOCTHM O6BEKTOB
KAMUTAABHOIO CTPOUTEABCTBA

MOHTAXK KABEAbHbIX TPACC, COEAMHUTEAbHbIX YCTPOMCTB, KOPOBOK M KABEABHO-
MPOOBOAHOM MPOAYKLMM CAQBOTOYHBIX AMHMIA  CBS3M AAS KOMIMAEKCOB TEXHMYECKMX
CPEACTB OXPAHbl M 6E30MACHOCTHM. MOHTOX KABEAbBHO-MPOBOAHOM MPOAYKLIMM
CAQOOTOYHBIX AMHUI CBA3M COTAQCHO CXEME PA3ZMELLLEHMI. MOHTOX COEAMHUTEAbHbIX
YCTPOMCTB MU  KABEAbHbIX TPACC COFAOQCHO CXeme pasmelLeHms. ToAKAYEHME
KABEABHO-MPOBOAHOM MPOAYKLMN K COEAMHUTEABHBIM YCTPOMCTBAM COFAQCHO CXeMeE
DAEKTPUYECKMX COEAMHEHMM.

[looBepka rMPOBEAEHHONO MOHTAXA M COEAMHEHMM B COOIBETCTBUMM C
TEXHMYECKOMN AOKYMEHTAUMEU M MPOEKTHOM AOKYMEHTAUMEN. BMU3yOAbHAS MPOBEPKA
MPOOBEAEHHOTO  MOHTOXA WM COEAMHEHUM B  COOTBETCTBMM C  TEXHUYECKOM
AOKYyMeEHTaUMEN. [TpOBEPKA HA LEAOCTHOCTb U M3MEPEHME MAPCMETPOB COBPAHHbIX
CAQOOTO4YHBIX LLEMNEM AAT MOHTOXKA DAEMEHTOB U Y3AOB DAEKTPOODOPYAOBAHMA. [Tomck
MECT OTCYTCTBUS KOHTAKTA U YCTPAHEHME HEUCMNPABHOCTM B COOPAHHbBIX. CAQDOTOUHbIX
LLEeMNaX AAST MOHTOXKA DAEMEHTOB M Y3AOB DSAEKTPOODOOPYAOBAHMS.

MOHTQOXX M MPOBEPKA MOAKAIOYEHMS BHELLIHUX AMHWK CBSI3M AAS MMOAKAKOYEHMS
OBOBLEKTOBbIX ~ OKOHEYHbIX  YCTPOMCTB K  [YAbTOBBIM YCTPOMCTBAM  CHUCTEM
LIEHTPAAM3OBAHHOM OXPAHbI M 6GE30MNACHOCTM. MOHTOXK BHELLIHEM AMHMM CBA3M AAF
MOAKAIOYEHMS  OObEKTOBbIX CPEACTB  OXPAHbl - M. BE30MACHOCTM K MYAbTOBbIM,
MOHUTOPUHIOBBIM CUCTEMAM HABAOAEHUS. [TPOBEPKA HA LLEAOCTHOCTb U M3MEPEHUE
NOPAMETPOB COOPAHHbLIX CAAOOTOYHBIX LLEMEN AAT MOHTAXKA DAEMEHTOB U Y3AOB
SAEKTPOOBOPYAOBAHMUS. [IPOBEPKA COOTBETCTBMA CXEME COBPAHHOM LLEMM CBA3M, MOUCK
N YCTPAHEHWME HEUCMPOBHOCTEM.

MOHTaX  CAABOTOHYHOrO  3AEKTPOOBOPYAOBAHMA  CUCTEM  OXPAHbl M
6e3onacHOCTH O06bEKTOB KAMUTAAbLHOFO CTPOUTEALCTBA U MPOBEPKA MPOBEAEHHOro
MOHTAXA U COEAMHEHNU B KOMMYTHUPYIIOLLLMUX Y3AOBbIX YCTPOUCTBAX B COOTBETCTBMU C
TEXHUYECKOMN AOKYMEHTALMUEN U MPOEKTHON AOKYMEHTALUEN

MOHTQXX AQTYMKOB, M3BELLLATEAEH, MPUEMO-NIEPEAQIOLLMX MPUOOPOB OXPAHHOM,
OXPAHHO-MOXAPHOM, TPEBOXHOM CHMIHAOAM3ALMM, A TAKXKE OObEKTOBLIX OKOHEYHbIX
YCTPOMUCTB K CUCTEMAM OXPAHbl W BOE30MACHOCTM OObLEKTOB  KAMMTAABHOIO
CTPOMUTEALCTBA.  YCTIAHOBKO  OOBLEKTOBbIX  AQTYMKOB,  M3BELLLATEAEM,  MPUEMO-
nepeAqioLLMX NPUOOPOB, OKOHEYHbIX YCTPOMCTB CUCTEM OXPAHbl M BE30MACHOCTU
OBOBbEKTOB  KAMATOABHOTO ~CTPOMTEABCTBA COFAQCHO MPOEKTHOM AOKYMEHTAUMK U
TEXHNYECKOM AOKYMEHTALLMU HO OBOpYyAOBAHME. [TOAKAIOYEHME OBBLEKTOBLIX AQTYMKOB,
M3BELLLOTEAEM, TMPUEMO-NEPEAQIOLLMX MPMOOPOB, OKOHEYHbIX YCTPOMCTB CUCTEM
OXPAHbI U._BE30MACHOCTM OBObEKTOB KAMMUTAABHOIO CTPOMUTEABCTBA K CMOHTUPOBAHHBIM
CAQDOOTOYHBIM  CETIM  Yepe3 COEAMHUTEAbHbIE WM  KOMMYTALMOHHbLIE YCTPOMCTBA
COFAQCHO  TIPOEKTHOM  AOKYMEHTALMM U TEXHMYECKOM  AOKYMEHTAUMM  HA
o0opyAOBaAHME. TIPOBEPKAO COOTBETCTBUS CXemMe CODPAHHOM LEnM CBH3M, MOUCK M
YCTPAOHEHME HEMCNPABHOCTEMN.

[looBepka NMPOBEAEHHOIO MOHTOXKA U COEAMHEHMM B KOMMYTUPYIOLLIMX Y3AOBBIX
YCTPOMCTBAX B COOTBETCTBMU C TEXHMYECKOM AOKYMEHTALMEMN. BU3yOAAbHOS NpoBeEpPKA
MPOBEAEHHOTO  MOHTOXKA M COEAMHEHMM B COOTBETCTBMM C  TEXHMYECKOM
AOKYMEHTALMEN. [TPOBEAEHME KOHTPOAN HA LLEAOCTHOCTb M U3MEPEHUE NAPAMETPOB
COOPAOHHBLIX CAQDOTOMHBIX LLener M Y3AOB KOMIMAEKCOB CPEACTB OXPOHbl U
©e30nacHOCTM. [MoMCK M YCTPAHEHUE HEMCMPABHOCTEM B COOPAHHBLIX CAQDOTOYHbIX
LLensX 1 Y3AOX KOMIMAEKCOB CPEACTB OXPAHbI 1 O€30MACHOCTH.

BbinoOAHEHHE NYyCKOHAAQAOYHbIX pPABOT CMOHTUPOBAHHOIO O6BEKTOBOro

KOMIAEKCa Ccuctem OXpdaHbl 1 6e3onacHocTH 1



AMHENMHAS HOAQAKQ OKOHEYHOrO CAQBOTOYHOIO 3AEKTPOOOOPYAOBAHMS M
MnPMBOPOB CUMCTEM OXPAHbI M BE30MACHOCTM OBObEKTOB KAMUTAABHOIO CTPOMTEALCTBA.
MpoBEepPKA COOTBETCTBMA CPOKOB  METPOAOIMYECKOM  MOBEPKM  MCMOAb3YyEMOM
M3MEPUTEABHOMU TEXHWMKM M MPUOOPOB TPEOOBAHUIM MPOEKTHOM U  TEXHMYECKOM
AOKYMEHTALUMM. YCTOHOBKA 30AQHHbIX MOPAMETPOB M3MEPEHUI Yy  AATYMKOB U
M3BELLATEAEN OXPAHHOM, OXPAHHO-MOXAPHOM, MOXAPHOMU, TPEBOXHOM CUTHOAM3IALMM
COFAQCHO  MPOEKTHOM U TEXHUMYECKOM  AOKYMEHTALMM. YCTOHOBKA  30AQHHbIX
NOPAMETPOB M3MEPEHMA Y MPUEMO-KOHTPOABHBIX NPUOOPOB, OOBEKTOBBLIX OKOHEYHbIX
YCTPOMCTB CUCTEM LLEHTPOAM3OBAHHOTO HADAKOAEHUS M MOHUTOPUMHIA. BBOA BCeEro
KOMMAEKCA OXPAHHOM, OXPOHHO-MOXAPHOMU, MOXAPHOM, TPEBOXHOM CUTHOAM3ALIMK B
OBTOHOMHbIV PEXMM DKCMAYATALMM COTAQCHO NPOEKTHOM AOKYMEHTALLMM.

BbimoAHEHME MYyCKOHAAQAOYHbIX PABOT BCErO KOMMAEKCA CUCTEMbI OXPAHbI
COBMECTHO C  [YAbTOBBIMU  CUCTEMAMM  LLEHTPAAM3OBAHHOIO HABAOAEHMS U
YCTPOMCTBAMM MOHUTOPUHIA MO 3AAENUCTBOBAHHBLIM AAS 3TOMO AMHUIM M KQHOAGM
CcBa3n. [lpoBEPKA COOTBETCTBMS CPOKOB METPOAOTMYECKOM MOBEPKU MCHOAb3YEMOM
M3MEPUTEABHOM TEXHUKM U NPUOOPOB TPEDBOBAHUIM MPOEKTHOM U . TEXHUYECKOM
AOKYMEHTALMM. YCTAHOBKA 30AOQHHbLIX MAPAMETPOB M3MEPEHMA CAADOTOYHbLIX LLENEMn
TEXHUNYECKMX CPEACTB OXPAHbI MPU COBMECTHOM PaBOoTEe BCEFO KOMMAEKCA TEXHMYECKMX
CPEACTB OXPOHbl C CUCTEMAMM LLEHTPAAM3IOBAHHOIO “HABAIOAEHMS BO BCEX 30HAX M
PEXMMAX PABOTbI. YCTAHOBKA 30AAHHbBIX NOPAMETPOB M3MEPEHUS BCETO OObEKTOBOTO
KOMMAEKCA  CUCTEMbI  OXPAHbI,  MOAKAIOYEHHOIO . K .~ MYAbTOBbIM  CUCTEMOM
LLEHTPAAM3OBAHHOIO HOBAIOAEHMUS M/MAM  YCTPOMCTBOM  MOHUTOPMHIA no
30AEMCTBOBAHHBIM  AA DTOTO AMHUMAM UM KAHOAGM CB$3M, COFAQCHO MPOEKTHOM U
TEXHUYECKOM AOKYMEHTALMU. BBOA BCETO KOMMAEKCO CUCTEM OXPAHbI M BE30MNACHOCTH
B OKCMAYQATALMIO COTAQCHO MPOEKTHOM M TEXHUYECKOM AOKYMEHTAUMM. [TPOroHKA BCEX
PEXMMOB PABOThHI BCETO OOLEKTOBOIO KOMMAEKCO CUCTEM OXPAHbI M BE30MACHOCTH,
MOAKAIOYEHHOTO K MYABTOBbIM CUCTEMOM LLEHTPOAM3OBAHHOTO HADAIOAEHUS U/MAM
YCTPOMCTBAM MOHUTOPUHIA MO 30AENCTBOBAHHBIM AAS DTOTO AMHMAM M KOHOAGM CBS3M,
COrAQCHO  MPOEKTHOM  AOKYMEHTAUMM C  EXEAHEBHbIM  KOHTPOAEM  3AACQHHbIX
napameTpos. CAQYA B IKCAAYATALMIO BCETO OOBLEKTOBOTO KOMIMAEKCA CUCTEM OXPAHDI
M Oe30NACHOCTM, TMOAKAIOYEHHOIO K TMYAbTOBBIM CUCTEMOM  LLEHTPAAM3OBAHHOIO
HABAIOAEHMA U/MAU YCTPOUCTBOM MOHUTOPUHIA MO 30QAEMCTBOBAHHBIM  AA 3TOTO
AMHUAM M KOHOAQM-CBA3N. TIPEABIBAEHME U 3AMOAHEHME MOAHOIO KOMMAEKTA paboyen
M MCMOAHUTEABCKOM AOKYMEHTALMM HO BECb KOMMAEKC CUCTEMbI OXPAHBI.

BeinmoanHeHme . [MyCKOHAAQAOYHbIX  PABOT  BCErO  KOMIMAEKCA  OXPAHHOro
TEAEBMAEHNI COBMECTHOC YCTPOMCTBAMU MOHMUTOPUHIA, B TOM YUCAE MYAbTOBbIMM MO
30AEMNCTBOBAHHBIM AAS 3TOTO AMHMIM M KAHOAGM CBA3M. [1POBEPKA COOTBETCTBMS
CPOKOB = METPOAOTMHECKOM MOBEPKM  MUCMNOABIYEMOM  MUIMEPUTEABHOM TEXHUKM U
NpmOOPOB TREOOBAHMAM MPOEKTHOM U  TEXHUYECKOM AOKYMEHTALUMU. YCTAHOBKA
30AQHHBIX  AOPOMETPOB  U3MEPEHUI  CMOHTUPOBAHHBIX ~ CAQDOTOYHBIX  LLEMeEMn,
M3BELLLOTEAEM, AQTYMKOB, KOMEP BUAEOHADAIOAEHMS OOBEKTOBOrO KOMMAEKCO CUCTEMBI
OXPOHHOrO TEAEBMAEHUS COFAQCHO MPOEKTHOM AOKYMEHTALMM. YCTAHOBKA 3AACQHHbIX
NOPAMETPOB M3MEPEHMSI BCETO OOBEKTOBOTO KOMMAEKCA OXPOHHOIO TEAEBUMAEHMSA MPU
MOAKAIOYEHMM K YCTPOMCTBAM KOMMYTALMM U MOHUTOPUHIC, B TOM YUCAE K MYAbTOBbIM
MO 30AEMCTBOBAHHBIM AAS 3TOTO AMHUAM U KOAHOAQM CBS3M COFAQCHO MPOEKTHOM
AOKYMEHTALMK. BBOA BCErO KOMMAEKCO CUCTEMbBI OXPAHHOTO TEAEBMAEHUS B
3KCMAYATAUMIO COFAQCHO MPOEKTHOM AOKYMEHTALMMK. [1POrOHKA BCEX PEXMMOB
PABOTbl OOBLEKTOBOTO KOMMAEKCA CUCTEMbI OXPAHHOTO TEAEBUMAEHMS, MOAKAKOYEHHOTO K
YCTPOMCTBOM  KOMMYTALMM U MOHMUTOPMUHIO, B TOM HYUCAE K TMYAbTOBbIM MO
30AEMCTBOBAHHbBIM  AAl DTOFO AMHMAM M KAHOAOM CB$43M, COFAQCHO MPOEKTHOM U
TEXHUYECKOM AOKYMEHTAUMU. CAQYA B DKCMNAYATALMIO BCETO OOBEKTOBOTO KOMMAEKCA



CUCTEMBI OXPAHHOTO TEAEBUMAEHUS, MOAKAIOYEHHOTO K YCTPOMCTBAM KOMMYTALMM U
MOHUTOPUHIA, B TOM YUCAE K MYAbTOBbIM MO 3AAEMCTBOBOHHLIM AAS DTOTO AMHUAM U
KOQHOAQOM CB43U. [lpEABIBAEHME U 3AMOAHEHME MOAHOTO KOMMAEKTA paboyen u
MCMOAHUTEABCKOM  AOKYMEHTALMM HOA BECb KOMIMAEKC CUCTEMBI  OXPOHHOro
TEAEBUAEHMS.

BbimoAHeHME MyCKOHAAQAOYHBIX PABOT BCErO KOMMAEKCA CUCTEMbI KOHTPOAS M
YMPABAEHUS AOCTYNIOM COBMECTHO C YCTPOMCTBAMM MOHUTOPUHIQ, B TOM YUCAE
MYAbTOBbIMM MO 3QAEMCTBOBAHHBIM AAS 3TOIO AMHMAM M KAHAAOM CBA3M. [lpoBepka
COOTBETCTBMI CPOKOB METPOAOTUYECKOM MOBEPKM MCMOAB3YEMOU MIMEPUTEABHOM
TEXHUKM M MNPUOOPOB TPEDOBAHMAM MNPOEKTHOM UM  TEXHMHECKOM AOKYMEHTALLMM.
YCTOHOBKA 30AQHHBIX MAPAMETPOB MIMEPEHMI CMOHTUPOBAHHBIX CAQDOTOYHbIX LLenewu,
M3BELLLOTEAEM, AQTYUKOB OOBLEKTOBOIO KOMIMAEKCO CUCTEMbI KOHTPOAS M YMNPABAEHMS
AOCTYMOM COTFAQCHO MPOEKTHOM U TEXHUHECKOM AOKYMEHTALMM. YCTAHOBKA 3AAQHHBIX
NAPOMETPOB MIMEPEHUT BCETO OOBLEKTOBOTO KOMMAEKCO CUCTEMBL KOHTPOAA U
YMNPABAEHMS AOCTYNMOM MPU MOAKAKOYEHMM K YCTPOMCTBAM KOMMYTAUMM U YAPABAEHMS,
B TOM YMCAE K MYAbTOBbIM MO 30AEMCTBOBAHHBIM AAS DTOTO AMHMAM M KOHOAOM CBS3M
COFAQCHO MPOEKTHOM M TEXHUHECKOM AOKYMEHTALMK. BBOA BCEFO KOMMOAEKCO CUCTEMBI
KOHTPOAS UM YNPOBAEHUS AOCTYNMOM B IKCMNAYATOUMIO COFAQCHO  MPOEKTHOM
AOKYMEHTAUMU. [POroHKA BCEX PEXMMOB PADOTbI OOBEKTOBOIO KOMMAEKCO CUCTEMBI
KOHTPOAS M YMPABAEHMA AOCTYMOM, MOAKAIOYEHHOIO K YCTIPOMCTBOM KOMMYTALMM U
MOHUTOPUHIA, B TOM YUCAE K MYAbTOBbIM MO 3AAEMCTBOBOHHBLIM AAS 3TOTO AMHUIM U
KAQHOAQM CBS3M, COTAQCHO MPOEKTHOM AOKYMEHTALMM. CAQ4YA B DKCMAYATALMIO BCETO
OOBEKTOBOIO KOMMAEKCO CUCTEMbI KOHTPOAS M. YIIOABAEHUS AOCTYNOM, MOAKAKOYEHHOTO
K YCTPOMCTBAM KOMMYTALMMU U  MOHUTOPUHIQ, B TOM HYUCAE K TMYAbTOBBIM MO
30AENCTBOBAHHBIM AAS DTOTO AMHUAM M-KAHAACM CBA3U. [1PDEABIBAEHME U 3AMOAHEHUE
MOAHOIO KOMMNAEKTA pabo4yen U UCNOAHUTEABCKOM AOKYMEHTALMM HO BECb KOMMAEKC
CUCTEMbI KOHTPOAS U YNPOBAEHMS AOCTYFIOM.

BbinoAHeHue nyCKOHAAQAOYHbLIX PABOT BCEIO KOMMAEKCA CUCTEMbI OMNOBELLLEHMS
M YNPaBAEHMS 3BAKyaumen. [poBepKa COOTBETCTBUA CPOKOB METPOAOTMYECKOM
MOBEPKMU  UCMOAB3YEMOM  U3SMEPUTEABHOM TEXHWMKM U MPUMOOPOB  TPEOOBAHMAM
MPOEKTHOM M  TEXHUMHYECKOM AOKYMEHTALMM. YCTAHOBKO 30AQHHbLIX MAPAMETPOB
M3MEPEHUT CMOHTUPOBOHHbLIX ~ CAODOTOYHbIX  LLener, AMHAMMUKOB, YCUAUTEAEM,
MUKPOJOOHOB OOBLEKTOBOTO KOMMAEKCO CUCTEMbI  OMOBELLEHUA W YMPABAEHMUS
3BAKYAUMEMN COFAOCHO MPOEKTHOM U TEXHMYECKOM AOKYMEHTALMM. YCTAHOBKO
30AQHHBIX MAPAMETPOB  M3MEPEHUA BCETO OOBLEKTOBOTO KOMMAEKCA CUCTEMBI
OMoBELLEHMS U YNPOBAEHMS 3BAKYAUMEM MNPU  MOAKAIOYEHUMM K YCTPOMCTBAM
KOMMYTOLMM 1 YIIPABAEHUS, B TOM YUCAE K LLEHTPAABHBIM AMHUAM M KOHAAQM CBA3M
COrAQCHO. MPOEKTHOM M TEXHUHECKOU AOKYMEHTALLMM. BBOA BCEIO KOMMAEKCO CUCTEMBI
OMOBELLLEHMA 11 YNPABAEHUS 3BAKYAUMEW B OSKCMAYATAUMIO COTAACHO MPOEKTHOM
AOKYMEHTALMM. [TPOrOHKA BCEX PEXMMOB PABOTHI OOBLEKTOBOTO KOMIMAEKCO CUCTEMBI
OMOBELLLEHNA U YMPABAEHMA 3BAKYALMEN, MOAKAIOYEHHOTO K LLEHTPOABHBIM AMHUMAM U
KQHOAQM CB$3M COFAQCHO MPOEKTHOM AOKYMEHTAUMM. CAQ4YA B DKCMAYATALMIO BCETO
ODBbEKTOBOTO KOMMAEKCA CUCTEMbI  OMOBELLLEHMA K YNPABAEHMS  3BAKYALLMEMN,
MOAKAIOYEHHOTO K  LEHTPOAbHBIM  AMHUAM UM KOHOAOM CBA3W. [lpEAbIBAEHME U
3AMNOAHEHUE MOAHOIO KOMMNAEKTA PABOYEN U MCMOAHUTEABCKOM AOKYMEHTALLMM HO BECH
KOMMNAEKC CUCTEMbI OMOBELLLEHMA U YINPOBAEHMSA DBOKYALLMEN.

BbinmoOAHEHME MYCKOHAAQAOYHbLIX PABOT BCErO0 KOMIMAEKCA CUCTEMbI AOKOAbHOM
BblYMCAMTEABHOM ceTu  (ABC). TlpoBepKa COOTBETCTBMA CPOKOB METPOAOIMYECKOM
MOBEPKM  MUCMOAB3YEMOM  UIMEPUTEABHOM TEXHWMKM KW MNPUMOOPOB TPEOOBAHMAM
MPOEKTHON U TEXHUYECKOM AOKYMEHTAUMM. YCTAHOBKA 3AACQHHBLIX MAPOMETPOB
M3MEPEHUT CMOHTUPOBAHHBIX CAODOTOYHbIX LLEMNEM, PO3ETOK, MATY-NAHEAEN, |<poccoa,13



CETEBbIX KOMMYTATOPOB OOBLEKTOBOrO KOMMNAEKCA cUcCTeMbl ABC COrAQCHO NPOEKTHOM
M TEXHUYECKOM AOKYMEHTALMM. YCTAHOBKA 3AACQHHbIX MAPAMETPOB M3MEPEHUI BCETO
OOBbEKTOBOIO  KOMMAEKCA cuctembl ABC  npu  MNOAKAIOYEHMM K YCTPOMCTBAM
KOMMYTALMU UM YNPOABAEHMA, B TOM HYUCAE K BHELLUHUMM AUMHUIM M KOHOAOM CBS3M
COFAQCHO MPOEKTHOM M TEXHUHECKOM AOKYMEHTALLMU. BBOA BCErO KOMMAEKCA CUCTEMBbI
ABC B 3KCMAYATALMIO COTAQCHO MPOEKTHOM AOKYMEHTALMU. [TPOroOHKA BCEX PEXMMOB
PABOTbl OObEKTOBOrO KOMMNAEKCA CMCTEMBI ABC, MOAKAKOYEHHOIO K BHELLIHUM AMHMAM U
KAHOAQM CB$3U, COFAQCHO MPOEKTHOM AOKYMEHTALUMU. CAQHA B SKCMAYATALMIO BCETO
OObEKTOBOIO KOMMNAekCca cuctembl ABC, MOAKAIOYEHHOIO K BHELUHMM AMHUIM U
KOQHOAOM CB43U. [lpEABIBAEHME U 3AMOAHEHME MOAHOTO KOMMAEKTA paboyen u
MCMNOAHUTEABCKOM AOKYMEHTALLMM HO BECb KOMIMAEKC cncTembl ABC.

Tema 3. O6W,as8 3AEKTPOTEXHUKA

AAekTpocTaTuka. OOLUME CBEAEHMA O CTPOEHMM BELLLECTBA M JOM3MYECKOM
MPOUMPOAE DAEKTPUYECTBA. DAEKTPUHECKMM 3APIA. ABO POAOQ DAEKTPUYECKMX 3APAAOB.
ToyeyHbi  3apaA.  B3ammoaenmctsme 3apgA0B. OnblT  KYyAOHO C  3AEKTPMHYECKM
3APMKEHHBIMM TEAOMU. CUAQ B3AMMOAEMNCTBUI ABYX 3APIAOB M UX MATEMATUYECKOE
BbIpQXKEHME.

DAEKTPUYECKOE MOAE - OCODObLIM BUA MATEPUU. AENCTBUE DAEKTPUYECKOTO MOAS
HQA NPOOBHbLIM 3APIA. PODOTA CUA DAEKTPUYECKOTO MOASR MNPU NMEPEMELLLEHUM 30PIAA M3
OAHOM TOYKM MOAS B APYTYIO.

BoipaxkeHue paboTbl MO NEPEMELLLEHMIO 3APIAQ B DAEKTPUYECKOM MOAE Yepes
PA3HOCTb MOTEHLLMAAOB.

ANIAEKTPUKMN. HOMPAKEHHOCTb SAEKTPUHECKOTO MOAS B AMDAEKTPUKE.

MNoAdpu3zaLMd AUDAEKTPUKA. [TODOBOAHMKM.

DAEKTPUYECKAS EMKOCTb UM €€  MATEMATUYECKOE  BbIDAXKEHME, EAMHULLA
msmepeHud. KoHAeHCaTop.

DAEKTPMHECKAS LemMb MOCTOAHHOTO TOKA. CBODOAHBIE DAEKTPOHbI B MPOBOAHMKAOX.
[NoHaTME OO OSAEKTPMYECKOM TOKe. [TPOBOAHMKM DAEKTPMYECKOro TOKA. [loHgTHME O
MOAYMPOBOAHMKAX.

MNpoctenas  2AekTpmyeckas  uenb.  MWMCTOYHUKM  DAEKTPUYECKOTo  TOKA.
OnpeaeAeHre NOCTOIHHOTO TOKA.

PUNHECKMM CMBICA DAEKTPOABMXKYLLEM CUAbl - DAC. OnpeaeaeHne SAC - ee
eAMHMLA n3mepeHus. HanpsxeHune. CONPOTUBAEHUE DAEMEHTOB DAEKTPUYECKOM LLEMM,
eArHMLAa mamepeHns. COMNPOTUBAEHUE MCTOYHMKA SAEKTPUYECKOTO TOKA. YAEAbHOE
COMPOTUBAEHME MPOBOAHUKA C TOKOM. 3ABUCMMOCTb COMPOTUBAEHUA OT MATEPUAAQ,
CEYEHUS, AAMHBI U TEMNEPATYPbl MPOBOAHMKA. TemMnepaTtypHbiM KOIAOAUUMEHT
COMPOTUBAEHMA. [TPOBOAMMOCTL, €€ EAMHULLA U3MEPEHMA.

COOTHOLLIEHME MEXAY HAMPIKEHMEM, COMNPOTUBAEHMEM U TOKOM. 3aKOH Oma
AAS YHACTKA LLEMM U AA MTOAHOM LLEMNM.

TenAoBOEe AEWCTBME TOKA. HaArpes MPOBOAHMKA JIAEKTPUYECKMM TOKOM. Tpu
BO3MOXHbIX PEXMMA PADOTbl DAEKTPUYECKOM LLEMU: XOAOCTOM XOA, KOPOTKOE
30MbIKOHME, HATPY304HbIN TOK.

NNoCAEAOBATEABHOE U MAPAAAEABHOE COEAMHEHUE NPOBOAHMKOB.

CMELLUAHHOE COEAMHEHUE COMPOTUBAEHMU. DHEPIMA M MOLLLHOCTb MCTOYHMKOB
DAEKTPUYECKOTO TOKA. TEeNAOBOE AEUCTBUE DAEKTPUYECKOTO TOKA. XMMUMYECKOE
AEUNCTBUE DAEKTPMHECKOTO TOKA. XMMMYECKME UCTOYHUKM DAEKTPUMYECKOrO TOKA.

SAEKTpOMArHeTmsm. MAarHMTHoe TMOoAe  BOKPYr TMPOBOAHMKA C  TOKOM.
HaMArHU4YMBAOLLLAS MAM MOTHUTOABMXKYLLLOA CUAQ. CUAOBBIE AMHMM MATHUTHOTO MOAS,
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MX HANPABAEHME. HANPMKEHHOCTb MATHUTHOIO MOASA. MArHUTHOSN  MHAYKLMS, €€
AOUINHECKMM CMBICA, EAMHMLA M3MEPEHMA. MATHUTHBIM MOTOK. PEPPOMATHETUIM.,

B3ammoaenCTBme NPOBOAHMKA C TOKOM, C MATHUTHbIM MOAEM. TTpMHLMMN PABOThI
DAEKTDOABUIATEAEM U TEHEPATOPOB. DAEKTPOMOTHUTHAS  MHAYKUMA.  DHEeprus
MOTHUTHOTO MOAS.

MepemMeHHbIN 3AeKTpuYeckmu ToK. OnNpeAseseHUe TMEPEMEHHOrO  TOKA.
CHMHYCOMAQAbHbIM TOK. [TeproA 1 YOCTOTA NEPEMEHHOTO TOKA. AMMAMUTYAQ.

AeNncTBytoLLLEE 3HAYEHME TOKA M HAMNPIDKEHMA. AKTUBHOE COMPOTUMBAEHME B LLEMMU
NnepeMeHHoro Toka. Llenb nepemeHHOro ToKd, COAEPXALLAA MHAYKTMBHOCTb. Llemnb
MNEPEMEHHOIO TOKA C EeMKOCTblo. Llenb nepemMeHHOro ToKka C eMKOCTbio. Llenb
NEePEMEHHOIO TOKA C NMOCAEAOBATEABHO COEAMHEHHbBIMM MHAYKTMBHOCTBIO M EMKOCTbIO.

MNAPAAAEABHOE COEAMHEHUNE MHAYKTUMBHOCTM M EMKOCTM.

TpexcpasHbii nNepeMeHHbINn TOK. TpexdpasHbiM MNepPeMEHHbIM  TOK, MPUHLMM
€ro rMoAyYeHus. [eHepaTop  AKTMBHOM M PEAKTMBHOM MOLLIHOCTM  (CUHXPOHHbIM
KOMMEHCATOP), MPUHUMM BbIPADOTKM PEAKTMBHOM MOLLIHOCTU. COoeAMHEHME OOMOTOK B
3BE3AY, B TOEYTOAbHMK. AMHEMHBIE U GOA3HbIE TOKM, HAMPIDKEHMA M COOTHOLLIEHUS MEXKAY
HUMM.

MOLLIHOCTb TPEXJDA3HOIO TOKA. AKTMBHAOS, PEAKTMBHAS M KAXKYLLAICS MOLLLHOCTb.
Pabota Tpexdpa3HOro Toka.

BpaLualouieecs 3AEKTPOMATHUTHOE MNOAe. CUHXPOHHbIE U ACUMHXPOHHbIE
MOLLMHBI, MPUHLLMN UX YCTPOMCTBA.

OCHOBHble CBEAEHMUS O TOKAX KOPOTKOrO 3AMbIKAHMUA. DAEKTPOAMHAMMYECKOE
AENCTBME TOKOB KOPOTKOTO 3QMbIKAHMA. TepmMMyeckoe AEMCTBME TOKOB KOPOTKOro
30MbIKOHMA. BUABI KOPOTKMX 30MBIKOHUMI B  DAEKTPUMHYECKMX CETIX: OAHOADA3HOE,
ABYXdoQ3HOe, TpexdoasHoe. [lpUYMHA  BO3HMKHOBEHMS  KOPOTKMX  3AMbIKOHMM.
OrpaHMYeHMe TOKOB KOPOTKMX 3OMbIKAHUM: PA3AEABHAS PABOTA TPAHCAOPMATOPOB U
AVIHUM,  MPUMEHEHME  TPAHCPOPMATOPOB C  PACLLENAEHHBIMKU  OBMOTKAMMU,
NPUMEHEHME PEAKTOPOB.

AaekTpudeckas aAyra. OCHOBHble Crnocobbl ralueHms Ayrn. OTKAIOYEHME Lenem
MNOCTOSHHOIO 1 MEPEMEHHOTO TOKA. KpaTkKme CBEAEHMUS O TALLIEHUM DAEKTPUHECKOM AYTH
B KOMMYTALMOHHbBIX ANNAPATOX.

TpexcpasHbie CeTU C  30a3€MAEHHbIMM  HEHUTPAAIMH, U3OAUPOBAHHbIMMU
HEeNTPAAIMHU, HEUTPAAIMMU 3A3E€MAEHHBIMM 4Yepe3 racilime KAaTywku. KomneHcaums
€MKOCTHbIX TOKOB. CXEMbI BKAKOYEHUS AYTOrACALLIMX KOTYLLIEK.

3azemaeHne B IAEKTPMYECKMX  YCTAHOBKAX: HO3HOYEHWE, OCHOBHbIE
OMPEAEAEHMS, HYACTU DAEKTPOYCTAHOBOK, MOAAEXALUME  3A3EMAEHUID. TpebOoBAHMY,
MOEABIBASEMbBIE K  CTAUMOHAPHBIM  303EMANOLLMM  YCTPOMCTBAM.  CUCTEMBbI
303EMAEHMUS PACMPEAEAUTEABHbBIX MYHKTOB, TPAHCAOOPMATOPHbBIX MOACTAHLMM, ONOP
BO3AYLLHbIX AMHUM.

Tema 4. DAeKTpoMaTepUAAOBEAEHHUE

KAQCCUOUKALLMA DAEKTPOTEXHUYECKMX, MATEPUAAOB M OOAQCTU UX MPOUMEHEHMUS.

CTpoeHne n CBOMCTBA METAAAOB M CIAABOB. [lOHATME O METOAAOBEAEHMM.
CTpyKTypa METAAAOB. KpMBblE HATPEBA M OXACKAEHUS YUCTOIO XEeAe3d. PUM4YeCcKme U
TEXHOAOTUYECKME CBOMCTBA METAAAOB.

Kaaccudomkauma cnaaBoB. CrAQBbl XKeAe3d. YTAEPOAMUCTbIE CTOAM. BAMgHME
COAEPXAHUSA YTAEPOAO U MPUMECEM HA CTPYKTYPY, CBOMCTBA M KAYECTBO CTOAEM.
KAaaccudomkauma CTaAEM MO HA3ZHAYEHMIO: KOHCTPYKUMOHHbBIE U UMHCTPYMEHTAAbHbIE.
AETMPOBAHHbBIE CTAAM, WX HA3ZHOYEHME U MPUMEHEHMA. MAPKUPOBKA AEMMPOBAHHBIX

cTaAaen. TRepAable CTAAU, MX CBOMCTBA M NMPUMeEHeEHME. CrAABbI LIBETHbIX METOAAOB. 5



OCHOBbI TepMHYECKOU 0O6pabOTKM METAAAOB. [IOHIATME O TEPMUMYECKOM
o0pabotke METAAAOB. OCHOBHbIE BMAbI TEPMMYECKOM OBPABOTKM CTAAM. 3AKAAKQ
ctaam. OTNyCK, OTKMUI M HOPMOAM3AUMA. [lIOHATME O KOPPO3MM METAAAOB. Buabl
Koppo3nm. Cnocobbl 6opbOLI C HEN.

OcCHOBbI CBApPOYHbIX paboT. OCHOBHble CMOCOObl CBAPKK. Bumabl CBAPOYHbIX
COEAMHEHMM. DAEKTPOAYTOBAS CBAPKA, CYLLIHOCTb MPOLLECCA 1 CMOoCcOobbl. ANNApaAThl U
MPUMHAAAEXHOCTU AAS CBAPKM HA MEPEMEHHOM M MOCTOIHHOM TOKE. DAEKTPOAbI.

KOHTOKTHOS CBAPKA METAAAOB. CYLLHOCTb W TEXHOAOTMYECKME  CXEMDbI
DAEKTPUYECKOM, KOHTOKTHOM, CTbIKOBOM, TOYEYHOM M POAMKOBOM CBAPKM.

FQ30BAg CBAPKA METAAAOB. [TOHATME O NACGBKE METAAAOB. OCOBblE BMABI CBAPKM:
TEPMMYECKAS, TPEHUEM, ACBAEHUMEM, XOAOAHQASH, AMCPAY3HAS M YALTPA3BYKOBAOS.
CYLLLHOCTb DAEKTPOAYTOBOM CBAPKM.

TexHoAOrna o6paboTkm MeTaaAoB pe3aHnem. OBpPAabOTKA HA TOKAPHbIX CTAOHKOX.
OBpabOoTKA HA CBEPAMAbHBIX U CTPOrAAbHbIX CTAHKAOX. OBpabOTKA HO dOpeE3EPHbIX
CTaHKaX. OB6paboTka LWAMdoBaHMEM. OOPAOATLIBAIOLLME LLEHTPLI. ABTOMATUYECKME
AMHUA,

MaruntHele maTepudAbl. OCHOBHbIE XAPAKTEPUCTUKM MATHUTHBIX MATEPUAAOB U
MPOLLECChI, MPOUCXOAALLIME B HMX MOA AEUCTBUEM MATHUTHOTO MOAS.

NPUMEHEHUE MATHUTHBIX MATEPUAAOB B SAEKTPOTEXHMKE UM TPEOOBAHMA K HUM.
Motepn B CTaOAM. CRocobbl yMeHbLUEHMS noTepb. KAaacCcmdmKaums MATrHUTHbIX
MATEPUAAOB MO CBOMCTBAM.

METOAAMYECKME  MATHUTHBIE  MATEPMUAAbI. DAEKTPOTEXHMYECKAS CTAAb, €€
CBOMCTBA M OCHOBHbIE XAPAKTEPUCTUKM. MATHUTOMSATKME CMACGBbI, MX COCTOB MU
NPUMMEHEHME. MATHUTBI M3 MOPOLLIKOB, MX HA3HAYEHME U MPUMEHEHME.

[MpoBOAHMKOBbIe MATEPUAAbl. KAQCCUAOUKALMA MPOBOAHMKOBBIX MATEPUOAAOB.
DAEKTPUYECKME XAPOAKTEPUCTUKM MPOBOAHMKOBBIX MATEPUAAOB. Cepebpo, MEAb,
OAIOMUMHMM M KX CMNAGBbl. CBOMCTBO U MNPUMEHEHME  ITUX  MATEPMAAOB.
BUMETOAAMYECKME U CTAAEAAIOMMUHEBLIE MPOBOAQ, WX CBOMCTBA U MPUMEHEHME.
CRnAQBbI AAS M3MEPUTEABHbBIX MPUOOPOB, HArPEBATEAbHBIX DAEMEHTOB M TEPMOMNAP, MX
CBOMCTBA M COCTAB. KOHTAKTHbIE MATEPUAABI. TPEBOBAHMA K KOHTOKTOM.

MeTaAAOKEPAMMKA, €€ CBOMCTBA M MPUMEHEHME. YTOAbHbIE U3AEAUS.

DAEKTPOU3OAILUMOHHbIE MATEPHUAABbI. ANDIAEKTPUKM, WX DAEKTPUYECKME U
MEXAHMYECKME  XAPAKTEPUCTUKU.  DAEKTPMHYECKAd  MPOYHOCTb  M3OAALLMOHHbIX
MATEPUAAOB. BUABI NPOBOT AUDAEKTPUKOB: TEMAOBOMU U DAEKTPUYECKUM.

MexaHuiyeckme, TENAOBbLIE M ADUIMKO-XMMUYECKME XTAPAKTEPUCTUKM.

Kuakme AUDAEKTPUKM: HEedOTAHbIE MACAQ, COBOA, COBTOA, WX CBOMUCTBA WU
NPUMMEHEHME.

Moanmepsl. Kaaccudomkauma MOAMMEPOB, MUCTOAb3YEMBIX B KOHCTPYKLMAX
IAEKTPOOBOPYAOBAHUA. OCHOBHbIE CBOMCTBA MOAMMEPOB.

MPEUPOAHbBIE CMOAbI. TTOAUCTUPOA, MOAUSTUAEH, MOAMXAOPBUHUA, COTOPOMAQCTbI;
OCHOBHbIE CBOMCTBA M OOAQCTM MPUMEHEHMUS. BAKEAUT, SMOKCMAHbBIE MOAMMEPHI,
KPEMHUMOPTAHMYECKME CMOAbI, X CBOMCTBA M MPUMEHEHME.

NMAQCTMACCHI, WX HA3ZHAYEHME U MPUMEHEHME. Pe3MHbl, MX HA3ZHAYEHME U
NPUMMEHEHME. AQKM, DIMAAU, KOMMAYHAbI, X COCTOB U KAQCCUPUKALME, TPEDOBAHMS K
HUM.  COCTOBHblE  4YOCTM  KOMMAYHAOB  MPW  MPOM3BOACTBE UM PEMOHTE
DAEKTPOOOOPYAOBAHUA. TEPMOMNAACTUHECKME  KOMMAYHAbLL. [IPUMMEHEHME  AQKOB,
OMOAEN U KOMIMAYHAOB.

BOAOKHUCTbIE  MATEPUAABLL. ACOECT, CTEKAOBOAOKHO, Oymara, KAPTOH. Wx
HA3HAYEHUE, BUAbI U MPUMEHEHME.

AQKOTKAHM.  DAEKTPOM3OAALMOHHbBIE AMHOKCMHOBbBIE U CTEKAOBOAOKHMCTbIE

TOYOKM, MX HO3HAYEHUE, BUABI M MPUMEHEHME. "



CAIOAO U U3OAILMOHHBIE MATEPUAABI HA €€ OCHOBE, WX HA3HAYEHUE U
nprmeHeHne. CTEKAO M KEPAMMKA. BUABI M3OAATOPOB, MX CBOUCTBA U MPUMEHEHME.

MpoBoaAa n kabeAu. [NPOBOAQ, LLUHYPbI M KOBEAM. HO3HOYEHME MOKPOBHbIX CAOEB
AQHHbIX SAEKTPOMOHTOXKHbBIX M3AEAMM.

MaTepranbl AAS U3OAUPOBAHMS M 3ALLLUTBI MPOBOAOB M KABEAEM, MX CBOMCTBA MU
NMPUMEHEHME.

METOAAbI AAS U3TOTOBAEHMS >KUA MPOBOAOB, LLHYPOB M KADEAEN, A TAKKE AAA
M3rOTOBAEHMUS LLUMHOMPOBOAOB. CBOMCTBA 3TUX MATEPUAAOB. MAPKMPOBKA MPOBOAOSB,
LLIMH 1 KODeAeun.

SbpeKkTMBHOE MUCMNOAb3OBAHME KOHCTPYKUMOHHbIX U ISAEKTPOTEXHUYEeCKUX
matepnaaoB. OCHOBHbIE  HAMPOBAEHMA  ONTUMMM3AUMM  KOHCTPYKLMOHHBIX U
DAEKTPOMIOAILUMOHHBIX MATEPUAAOB. MX POAb B YMEHBLLUEHUM MATEPUAAOEMKOCTU U
TPYAOEMKOCTH, B MOBbILLUEHMU KAYECTBA U HAAEXHOCTM PABOT MO OBCAYXKMBAHMIO M
PEMOHTY SAEKTPOOBOPYAOBAHMS.

Tema 5. YTeHne YepTeXxeun u SIAEKTPUHECKUX CXEM

OCHOBHble CBeAEHMS. YHepTexHble TMNPUHAAAEXHOCTHM, MNPUCTIOCODAEHMS U
MHCTPYMEHTBI. [1POBUAQ MOAB3OBAHUA MMU. PUCYHOK, Cxema, dooTorpadoms, ICKM3,
yepTex.

feomeTpuyeckoe YepyeHue. AUHUKM YepTeXen: CMNAOLLHbIE LUTPUXOBbLIE, LLUTPUX
MNYHKTUPHbIE. TIPUMEHEHUE UX B KOYECTBE KOHTYPHbIX, OCEBbIX, PA3MEPHbIX, BbIHOCHbIX.
MpocTenLume reomeTpmieckme MNOCTPOEHUS: COMPIKEHME MPIAMBIX M OKPY>KHOCTEN,
YKAOHbI, KOHYCHOCTM, AEAEHME OKPYXHOCTM HA PABHbIE YACTM, MOCTPOEHME
MPABUABbHbBIX MHOTOYrOAbHUKOB.

MoHATME O NPOEKUMOHHOM YepHeHUM. MeToabl M30DPaXEHMI NPEAMETOB HA
MAOCKOCTM.

MpoeumnpOBAHME MAOCKOCTU MPOEKLMM, METOAbI LLEHTPAABHOTO M MAPAAAEABHOTO
MNPOELMPOBAHUI. METOA MPIMOYTOAbHbIX MPOEKLMM - OCHOBHOM CMOCOB M300paXKEHMUS
MPEAMETOB HA YepTtexe. PacnoAoxeHme npoekum, OCb CUMMETPUU, BUAMMbBIE U
HEBUMAMMbBIE DAEMEHTbI M30OPAXKAEMbBIX MPEAMETOB. M30OPAXKEHNE AETOAM B ABYX U B
Tpex NPOeKLMAIX.

Paspesbl 1 cevyeHus. ToHATME O pPAa3pPe3aX M CEYEHMUIX, MX HA3HAYEHME U
M30DPAXKEHME HA YEPTEXKOX.

BrAbl pA3PE30B: MOAHBIE, HEMOAHbIE, BEPTUKAAbHBIE, TOPU3OHTAABHbBIE.

MaLlumHOCTpOUTEABHOE YepyeHUme. NoHATUE O COOPOYHBIX U PABOYMX YEPTEXAX.
Popmart. HAAMMCKU KM CReumdoUKaumMa HA YepTexax. Yraoson wwrtamn. LUpumdotsl.
PacrnoAo>XXeHue BUAOB, PA3PE3OB M CEYEHUM HO MALLMHOCTPOUTEABHbIX YEPTEXAX.

lMpumeHeHne YCAOBHbIX OOO3HAYEHMU ISAEKTPUYECKMX LieneHn, YCTPOMHCTB,
060opyAOBaAHMA HA cxemax. [padouieckoe M30DPAXKEHME HA CXEMOAX DAEMEHTOB
DAEKTPUYECKMX LLeneun: MPOBOAHMKOB, COMPOTUBAEHMU, UMHAYKTMBHOCTEM, €MKOCTEM,
HArpPYy3kM, MCTOYHUKOB MOCTOSIHHOIO U MEPEMEHHOTO TOKA U AP. Y CAOBHbIE ODO3HAYEHMS
HO CXEMOX DAEKTPUYECKMX COEAMHEHMM MPOBOAOB, LLIMH, BO3AYLLHbIX M KAOEAbHbIX
AMHUI (B OAHOAMHEMHOM,  TPEXAMHEMHOM, NATUAMHENHOM MCMOAHEHUM).
DAEKTPOUIMEPUTEABHbIX nPUBOoPOoB, BbIKAIOYATEAEMN, PA3bEAMHUTEAEN,
TPOHCOPOPMATOPOB, LLMH 1 AP.

CxeMbl 3AEKTPUYECKMX COEAMHEeHMH. CXeMbl TMEPBUMYHBIX M BTOPUYHBIX
COeAMHEHUN. TIAOH PACNPEAEAUTEABHBIX YCTPOMUCTB. [TOHATME O CXEMAX 3AMOAHEHMUS
TPAHCAOPMATOPHbIX MOACTAHLLMM, PACMPEAEAUTEABHBIX MYHKTOB.
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Tema 6. DAeKTpoUIMepeHUus, AONYCKU U TEXHUYECKHE U3MEPEHMUS B
3AEKTPOYCTAHOBKAX

M3MepeHUs HAMpIKEHUd B dAeKkTpuieckmx uendx 0,4 kB. M3mepeHus Toka B
aAekTpmyeckmx Lengax 0,4 kKB. HasHavyeHme m yCTPOUCTBO U3MEPUTEABHbBIX MPMOOPOB AAS
M3MEPEHUI HAMPIKEHUS M TOKA. TPAHCHOOPMATOPLI, MX HA3HAYEHME U YCTPOMCTBO.
MOPAAOK MX BKAKOYEHUS B DAEKTPUYECKYIO LLEMb.

TOKOU3MEPUTEABHBIE KAELLM. [TOPIAOK U3IMEPEHUI TOKOB B DAEKTPUYECKMX LLEMSIX.

M3mepeHne MOLLIHOCTM HAMPY3KM B SAEKTPUYECKMX LenaxX. [TOpIAOK BKAKOYEHMS
BATTMETPOB.

MCrbITATEABHAOS  ANMNAPATYPA:  METOMMETPLI,  KEHOTPOHbI  AAS  M3MEPEHMS
COMPOTUBAEHMSA  U3OAALMM DAEKTPOYCTAOHOBOK, KODEAEN U AP. [TOPAAOK BKAIOYEHMA MX B
LLeMb UCMbITAHWK. MEeTOAbI MCMbITAHWM.

OCHOBHbIE MOHATUS O COoNpPsXeHun aetaren. OTBepCTne M BAA. HOMUMHAABHBIM
pasmep. Nocaaka. 3asop. HaTar.

TOYHOCTb M3rOTOBAEHMA AETAAEN. [lOrpEeLUHOCTM MNPU  U3TOTOBAEHUUM  AETAAEMN
MALLMH. AEUNCTBUTEAbHBIE U MPEAEAbHbBIE PA3ZMEPLI COMNPMKEHMA. AONYCK pa3mepda.
Kaacchl TO4HOCTM. CuUCTEMA OTBEPCTMA M CUCTEMA BAAA. HA3HAYEHUME CUCTEMDI
AOMYCKOB M MOCAAOK. TEXHUMYECKME UMIMEPEHMI B MALLUMHOCTPOEHMU. MeToAbl U
CMNoOCOBbI M3MEPEHMUS.

OCHOBHbIE TMOKQ3ATEAM M3MEPUTEAbHBIX CPEACTB - TMPEAEAbI M3MEPEHUM,
MPEAEAbl TMOKA3AHMA LLUKAAbI, WMHTEPBAA AEAEHMA. LleHa AeAeHusd, norpeLuHoCTb
NOKA3AHU. MeTp, AMHenKa, pyAeTka. OBAACTb NPUMEHEHMUS. KDOHUMPKYAb, HYTDOMED.
TOYHOCTb M3MEPEHMA, OBAACTb MPUMEHEHMS.

LLITOHrEHUMPKYAb, LUTOHTEHTAYOMHOMEP. YCTPOMCTBO U HA3ZHAYEHMUE.

MuKpomeTpmieckme UHCTPYMEHTbl.  YCTPOMCTBO, HA3HAYEHME U MNPABUAQ
MOAb30OBAHMA. [IDEAEABI U3IMEPEHMS.

MHAMKQTOPHbIE MNPUOOPLI:  HYTPOMEP, CKOObI, TAYOUMHOMEPLI. YCTPOMCTBO,
HO3HOYEHWE, HAOCTPOMKA M MPABUAQ MOAb3OBAHMA.

LLIGBAOHBI 1 KAAMOPLI. KOHCTPYKUMM LLUABAOHOB M KAAMOPOB, UX HA3HAYEHUE WU
OBOAQCTb MPUMEHEHMS.

LLLyrMbl IAQCTUHYATBIE M KAMHOBbBIE; MX HO3HAYEHME U MPABUAC MPUMEHEHMS.

Pe3bbomepsbl. YCTPOMCTBO, HO3HAYEHUE M MPABMAQ MOAb3OBAHMS.

Tema 7. [pOU3BOACTBEHHAA CAHUTAPUSA U TMTUEHA TPYAQ pabdo4nx

OCHOBHbIE MOHATUI O TUIMEHE TPYAQ. 3HAYEHME PALMOHAABHOTO PEXMMA TPYAQA U
OTAbIXQ. POAb  QOU3MYECKOM KYABTYPbI B  YKPEMAEHWUU 3A0POBbS M MOBbILLEHMMU
PABOTOCNOCOBOHOCTU. Pexmm pabodero AHg. MmrmeHmyeckme t1peboBaHUg K paboyem
OAEXAE, YXOA 30 HEU M MNPABUAQ XPAHEHMH. CAHUTAPHbIE TPEOOBAHUS K PABOYMM
nomeLleHmsIMm. [PpaBUABHOE OCBELLLEHME MNOMELLLEHMM U paboymx mecT. Obuime
MOHATHUA O MPOJDECCUOHAAbHbIX 3000AEBAHMAX U MPOM3BOACTBEHHOM TPABMATM3ME.
Kpatkas XapaKTepPUCTUKA TMIMEHUYECKMX YCAOBUIM TPYAQ SAEKTPOMOHTEPA MO PEMOHTY
ANnApPATypPbl PEAEMHOM 3ALLMTbI M ABTOMOTUKM.

[NMPABUAQ BHYTPEHHETO PACMOPAAKA HO SHEPTONPEeAnpPUATUN. [TPABUAQ AOMYCKA
MOCTOPOHHMX AMLL B DAEKTPOYCTAHOBKM. [MPABUAQ AMHYHOM BE30MNACHOCTU M MOBEAEHMUS
YHALLLMXCS BO BPEMS ODYYEHMS.

IAeKTPOBE30MNACHOCTb. [MToHATME OO 3AEKTPOTPABMAX, OMACHOCTb MOPAXKEHMS
DAEKTPUHECKMM TOKOM. PUBPUAAILMSE. [TOPOroBblE 3HAYEHMS TOKOB, MPOXOAILLMX Yepes
yeAoBeKka. [lepBas MOMOLLb MNOCTPAACBLUMM MPU HECYACTHBIX CAY4QsaX. AEeMCTBMS
NEPCOHAAO AAR OTAEAEHMS MOCTPOAGBLLETO OT TOKOBEAYLLIMX HACTEM. I'I|oc1|3|/1/\c118



BbIMOAHEHMS MCKYCCTBEHHOIO AbIXOHMS M HAPYXXHOIO MACCOXA cepaud. [Nepsas
AOBPCA4YEBOHAOS MOMOLLLL MPU BHYTPEHHMX KPOBOTEYEHMSX, YLLIMOAOX, MEPEAOMAX, OXOrax,
0BMOPOXKEHMUSIX. TOAHCMOPTUPOBKA MOCTPOACBLLMX.

OcobeHHOCTM BE30MNACHOM OPraHU3ALMU TPYAQ DAEKTPOMOHTEPOB MO PEMOHTY
ANNApPATyPbl PEAEMHOM 3ALLUMTBI M ABTOMATMKM.

Tema 8. O6wmMe cBeAeHUst O BHEBEAOMCTBEHHOU OXpPAHe

OCHOBHblE CBEAEHMS O BHEBEAOMCTBEHHOM OXPAHE: HA3HAYEHME U NEPCMEKTMBbI
PA3BUTUS.
CAyX0a NoCnoXHOA3Z0PA: OYHKUMM.
MoHgTHe pybexxa, 30Hbl OXPAHbI. TAKTUKA OXPAHbI OObEKTOB M KBARTUP.
MNoHATME CTPYKTYPHOM CXEMbI OXPOHHOM, MOXAPHOM M  OXPOHHO-MOXAPHOM
curHaamsaumm (OlC).

Tema 9. O6LLMe CBEAEHHUS O 3AAHUSAX U COOPYXKEHUAX

ObBLume CBEAEHMI O 3AQHMIAX U COOPYXEHMUIX “ M. CTRPOUTEABHO-MOHTOXKHbIX
paboTax:
® KAQCCUMPUKALMS 3AQHMIM MO HA3ZHAYEHMIO;
e O0LLIME TPEDBOBAHMSA K 3ACQHUAM U COOPY>KEHUAM:;
® OCHOBHbIE DAEMEHTbI 3AAHUM;
e OPraHM3ALMS CTPOUTEABHO-MOHTOXKHbIX PABOT;
¢ TEXHOAOTMYECKA MOCAEAOBATEABHOCTb BbINOAHEHMS CTPOUTEABHBIX PABOT;
¢ MOPAAOK NMPUEMKM 3AAHUI U COOPYXKEHMM MOA MOHTCOXK TexHMYeckmx cpeacts OlC.
MpPaBUAG M MPUHLMNA YCTAHOBKM OlIC 1 yCTPOMCTB CBA3M MPUM MPOEKTUPOBAHMM
3AQHUM U COOPYXKEHUM.
TpeBOoBAHUSA K MPOEKTHO-CMETHOM AOKYMEHTALMM, MOPIAOK €€ COrAQCOBAHMA U
YTBEPXAEHMS.

Tema 10. CBeA€HHUA O TEXHUYECKOMU U TEXHOAOTUHECKOU AOKYMEHTALMMU

TexHMYeCcKas AOKYMEHTALMA:
e OMPEAEAEHME, HA3HAYEHME, KAQCCHdbmKaLmg No ECKA;
¢ MNP ABUAC MOAB3OBAHMS.

TEXHOAOTMYECKAR  AOKYMEHTALLMS:
e ONPEAEAEHUE, HA3HO4YEHUE, Kanaccudomkauma no ECTA;
¢ NP ABUAC MOAb3OBAHMS.

[MpaBMAC YyTEHMS TEXHUYECKOM Z TEXHOAOTMYECKOM AOKYMEHTALUM
ycrtaHosok OFC.

BuAbl MPOM3BOACTBEHHOM  AOKYMEHTAUMM  OCDOPMAIEMOM  MPU  MOHTAXE
TEXHNYECKMX CPEACTB CUTHAAM3ALLMM MO TPEOOBAHMAM MBA PP,

Tema 11. OCHOBHblIE CBEAEHMA O CAECAPHbIX paboTax

CaAecapHble paboTbl.

Pa3metka MAOCKOCTHOS: HA3HAYEHME, BMAbI, MHCTOYMEHTbl M MATEPMUAADI,
MOCAEAOBATEABHOCTb BbIMOAHEHMS PABOT.

Pybka METAAAQ: HA3HAYEHME, MPUMEHEHUE, MHCTPYMEHTbI, MOCAEAOBATEABHOCTb
BbIMOAHEHMUS PABOT.
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MpooBKA M MBKA METAAAQ: HA3HAYEHME, MpPUMEHeHue, 0BOpPYAOBAHME,
MHCTPYMEHT.

ONUAMBAHME  METOAAAQ: HO3HOYEHME, TMPUMEHEHMUE, TOCAEAOBATEAb -
HOCTb BbINMOAHEHMS ONEPALMM, MHCTPYMEHTbI M MPUCTOCOBAEHUS AAS OMUAMBOHMS.

CBEpPAEHME: HOA3HAYEHME, MPUMEHEHME, MOCAEAOBATEABHOCTb BbINOAHEHMS
onepauui, MHCTPRYMEHTbI M MPUCTOCODAEHMS AAS CBEPAEHMS.

HapesaHue pe3bbbi: HA3HAYEHME, TMPUMEHEHME, MNOCAEAOBATEABHOCTD
BbINMOAHEHMS ONepPALMM, MHCTPYMEHTbI U MPUCNOCOBAEHUS AAS HOPE3AHMS PE3bObI.

Be3onacHble  YyCAOBMS TPyAQ M OPraHM3AUMS pabovyero MecTta  npu
BbIMOAHEHMM CAECAPHbIX PABOT.

Tema 12. SAeKTpOoCHAGXeHHe 1 3a3emAaeHne yctaHosok ONC

ObLume cBeaeHUs 06  DAEKTPOIHEPTMM, Cnocobbl ee  NPOm3BOACTBAQ,
PACMNPEAEAEHMSA U MOTPEDAEHMS.

CBeAeHMs 06 SHEPrOCUCTEMAX.

DAEKTPOYCTAHOBKM: KAQCCUAPUKAUMS, PEXKMMBbI.

OCHOBHbIE MCTOYHUKM DAEKTPOMUTAHUS YCTAaHOBOK ONC. TpeboBaHMs K
SAEKTPOMUTAHUIO YyCTaHOBOK OIlC.

Pe3epBHbIE MCTOYHMKM DAEKTPOMUTAHMS. TPeOOBAHMA K PE3EPBHLIM MCTOYHMKAM

SAEKTPOMUTAHMS.

OAEKTPOMIMEPUTEAbHBIE MPMOOPLI,  MPUMEHIEMBIE MPU  DKCMAYATALIMOHHO-
TEXHUYECKOM OBOCAYXMBOHMM YCTAHOBOK [C 1 OMC: BMAbI, HA3HOYEHME,
MPUMHLMN AEMCTBMSA, MPABUAC MOAb3OBAHMS.

3ALLUMTHBIE  YCTPOMCTBA: KAQCCUOUKALMS MO  HA3ZHAYEHMIO, OOAQCTb
MPUMEHEHMUS, MPUHLMM AEUCTBMS.

Crnocobbl  303EMAEHUS  ARMNAPATYPbI onc COrAQCHO TEXHUYECKOM

AOKYMEHTALIMM 3CBOAOB M3TOTOBUTEAEM U MPOEKTHOM AOKYMEHTALLMM.
HopMbl  COMPOTUBAEHMS  3C3EMAEHMS. TpeOOoBAHUS K  BbIOOPY  CeyYeHMs
MPOBOAHMKOB 303EMAEHMS.

MpPUHUMA PABOTbI 3ALLMTHOFO 3AHYAEHMA SAEKTPUHECKMX YCTAHOBOK Ornc.
POPMYAbI PACYETA MAAPAMETOOB IAEKTPUYECKOM CETU AAR TAYXO 3A3EMAEHHOM
HEUTPAAM.

TpeboBAHUS K BbIBOPY. CEYEHMI HYAEBOTO MPOBOAHMKA M MPOBOAHUKA 3AHYAEHMS.

MPEUHUMA pABOTbl 3ALLUMTHOIO OTKAIOYEHMA.  [IPABMAQ BbIOOPA  3ALLMTHbIX
YCTPOMCTB AAS YCTAHOBOK-OIC.

303EMAEHNE | METAAAMYECKMX KOPMYCOB KOHCTPYKLUMM,  PACMPEAEAUTEABHBIX
YCTPOMCTB, MYyHKTOB SAEKTPOMUTAHMS, KOPMYCOB NPUOOPOB.

DAEKTPUYECKME M3MEPEHMS 3A3EMAEHMS.

Be3onacHble yCAOBMS TPyAd MW OPraHM3auMg paboyvero Mecta  npwm
BbIMOAHEHMM PABOOT.

Tema 13. OCHOBbI 3AEKTPOMOHTAXHbIX paboT

DAEKTPOMOHTAXKHbBIE MPOBOAQ: MAPKM, XAPAKTEPUCTUKM, MPUMEHEHME.

N30ASLMOHHbBIE MATEPUAAbI: BUABI, HO3HAYEHME.

Ka®eAun: TMMbl, MOPKMPOBKA.

NHCTOYMEHTHI, NPUCTOCODAEHMUS: BMAbI, HA3HOYEHME, MNPABUAC
MOAb30OBAHMS.

[MOCAEAOBATEABHOCTb BBIMOAHEHMS PABOT C NPOBOACMM:

e HOPE3AHME MPOBOAA MO AAMHE; 2



® DA3AEAKA XXMA MPOBOAOB U KABEAEN;
® OKOHLLEBOHMUE XXMA MPOBOAOB 1 KODEAEW;
e COEAMHEHME XMA MPOBOAOB M KODEAEN.

MOAKAKOYEHME NMPOBOAOB K DIAEMEHTAM IAEKTPOODBOPYAOBAHMS.

Cnocobbl  MPOKAOAKM  MPOBOAOB M KADEAEM  AAS  OCBETUTEAbHBIX U
CUIHOAbHbIX CETEM BCEX BUAOB M TUMOB.

BbimOAHEHME BOPO3A, THE3A U OTBEPCTUM AAG YCTAHOBOUHbIX U KpeneXXHbIX
U3AEAMMN.

MOHTQXX DAEKTPOYCTAHOBOYHbIX M3AEAMM.

YCTOHOBKQ KPEMEXHbIX M3AEAUM.

CHopKa M NPOBEPKA DAEKTPUYECKMX CXEM NEPEA BKAIOYEHMEM.

OnpeaeAeHne NAPAMETOOB SAEKTPUYECKOM CETU.

TEXHOAOTUS NPUCOEAMHEHMUS K TPYMNMOBbIM U OCBETUTEABHbBIM LLIUTKAAM MUTAOLLIMX
AMHMK OTC.

MpuemMbl yCTOHOBKM M 30MEHbBI ANMAPATOB 3ALLLMTbI SAEKTPUYECKOM CEeTU.

TeXHOAOTMHECKAS MOCAEAOBATEABHOCTb MOHTOXA KaBEAEN OKOHEYHbIX
KQBEAbHbIX YCTPOMCTB.

MpoBEPKA KAYECTBA BbIMOAHEHHbIX PABOT.

MNanka, AYXKEHME:  HA3HAYEHME, TMNPUMEHEHME,  BUAbI,  MATEPUAABI,
MHCTPYMEHTbI, MPUCNOCOBAEHUT M OBOPYAOBAHME.

TEXHOAOTMS MOATOTOBKM MOBEPXHOCTEM MOA AAMKY.

Cnocobbl NaMKM.

TEXHOAOTUS AY>KEHUS: BUADI.

MaMKQ MOHTOXKHbIX COEAMHEHMMN: BbIBOP COAKOCOB, MPUMOEB.

NoCcAEAOBATEABHOCTb ONEPALMM APU AAMKE MOHTOXHbBIX COEAMHEHMMN.,

Aedbektbl  npu  nauke: BMAbBI, MPUYUHBI  BO3HMKHOBEHMS U CNOCOObI
YCTRAHEHMS.

Be3onacHble yCAOBMS TPYAQ M. OPraHM3auMg paboyvero Mecta npwm
BbIMOAHEHMM DAEKTPOMOHTAXKHbBIX PABOT.

Tema 14. TeXHOAOIrMA MOHTAXA AMHEWHbIX coopyxeHun ONC

MpPUHLMN NOCTROEHMA AMHMI CBa3u OTC.

ADOHEHTCKME CETU: BUADI, HO3HAYEHUE.

MHCTPYMEHTBI - 1M NPUCTNIOCOBDAEHUS, MPUMEHIEMbBIE MPU  MOHTAXE: BUAbI,
HA3HAYEHUE, NPABUAC MOAb3OBAHMS.

MaTepraAbl: BUAbI, HO3HAYEHUE.

TEXHOAOrMYECKAS MOCAEAOBATEABHOCTb U TPEOOBAHMS K BIMOAHEHUIO PABOT MO
MPOKAOAKE AMHMI MOXAPHOM CUTHOAM3AUMUM AO 60B U cBbille 60B MO HAPY>XHbIM
CTEHAM 3AQHWMIM, B TOAHLLIEAX TEAEGOOHHOM KAHAAM3ALLMA, BHYTPM MOMELLLEHUI.

OCoBeHHOCTM MPOKAOAKM KODEAS BO B3PbIBOOMACHbLIX MOMELLLEHMAX.

TEXHOAOTMYECKAS MOCAEAOBATEABHOCTb  MOHTOXKA QOOHEHTCKOM cem
OlNC npu HanpsxeHn A0 60B 1 cebiLLe 60B.

CnocoObl MOAKAIOYEHMA CUTHAABHbIX LLEMNen B PACNPEAEAUTEAbHBIX KOPOOKAOX.

MpaBUAG BLIDOPA KABEAEN 1 MPOBOAOB AAS DAEKTPOMUTAHUS annapatypsl MC m
OlC ¢ y4yeTom mx NpokKAaaKM. Cnocobbl coeanHeHns kabeaen m nposoaos OlC.

MpoBEPKA KAYECTBA BbINMOAHEHHbBIX PABOT.

besonacHble YCAOBMS TPyAd M OpraHmsaumd paboyero Mmecta npu
BbIMOAHEHUM PABOT MO MOHTAXXY AMHEMHBIX COOPYXXEHMM.

Tema 15. TexHoAOrMa YCTAHOBKU M MOHTAaXA usBeuwiateaen OC, NC u ONC ’1



OXpAHHO-NOXAPHbIE M3BELLLATEAM B COOTBETCTBMM C [TOCT KAQCCHMDULMPYIOTCA
Mo NAPAMETPAM:
¢ HO3HAYEHMIO;
® BUAY 30Hbl, KOHTODOAMPYEMOM U3BELLLATEAEM;
o MPUHLLUNY AENCTBUS;
® KOAMHECTBY 30H OOHAPYXXEHMUS;
® AQABHOCTM AEUNCTBUS;
® KOHCTRYKTUBHOMY MCMNOAHEHMIO;
e CNocoby SAEKTPOMUTAHMS.

OB03HA4YeHUT YCAOBHbIE Tpadomieckme aaemeHtos OC, MNC v OlC: BUADI,
HA3HAYEHME.

MHCTPYMEHTbI U MPUCTIOCOBAEHUS, MOUMEHIEMbIE MPU MOHTCXKE: TUMbI,
HQA3HAYEHME, NPCABUAC NMOAb3OBAHMS.

MpOCTblE TOKEACXKHbIE MPUCMNOCOBAEHMA: BUAbI, YCTOOMCTBO M NPABUAC
MOAb3OBAHMS.

TeXHOAOTMYEeCKAsS MOCAEAOBATEABHOCTb MOHTOXKA M3BeLLLaTEAEK OC, NC um
OrncC.

MOArOTOBKA MOBEPXHOCTM MOA YCTAOHOBKY M3BELLLOTEAEM.

TEXHOAOTMA  MOHTOXKA  METOAOM  MPMKAEMBAHMS 7 YCTOHOBKOM B

CTOHAQPTHbIE M HU3KOMPOMOUABHbBIE LLOKOAM.

MeToAbl ApECALMM U3BELLLATEAEM U MCMOAHUTEABHBIX YCTPOMCTB.

TpebOoBAHUS K YCTAHOBKE M3BELLLATEAEMN.

Cnocobbl HOAQAKM M3BELLLIATEAEMN.

COOpPKA M UCMbITAHME CXEM CUTHAAMZALLMM C U3BELLLATEAIMM.

MpoBEPKA KAYECTBA MOHTOXKHbIX PABOT.

YCTpAQHEHME HEMCMNPABHOCTEM.

HOAQAKO 1M PEMOHT U3BELLLATEAEMN.

be3onacHble YCAOBMS TPyAQ M OPraHmM3aums paboyero Mecta npu
YCTOHOBKE U MOHTQXXE M3BELLLOTEAEMN.

Tema 16. TeXHOAOrUA YCTAHOBKU U MOHTAXKA NPUOGOPOB NPUEMHO-KOHTPOAbHbBIX U
KOHUEHTPAaTOpPOB

MNpmbopsbl APMEMHO-KOHTPOABHbIE M KOHLLEHTPATOPbI: HO3HAYEHME, MOPKM,
TUNbI, TOKTUKO-TEXHKUYECKME XAPAKTEPUCTUKM, KOHCTPYKLMSA, MOUHLIMA AEUCTBMA, CXEMbI
MOAKAKOHEHMS.

UHCTPYMEHTbI,. MPUCNOCODAEHME,  MPUMEHSEMBIE  MPU  YCTAOHOBKE U
MOHTQXKE: BUAbI, HO3HAYEHME, MPABUAC MOAb3OBAHMS.

MOArOTOBKA MOBEPXHOCTM MOA YCTAHOBKY MPUMOOPOB MPUEMHO-KOHTPOAbHBIX U
KOHLLEHTPATOPOB.

TpeB®oBAHUI K MATEPUAACM AASL M3TOTOBAEHUS LLIMTOB CUTHOAM3ALMM.

TEXHOAOTMHECKAS  MOCAEAOBATEABHOCTb  MOHTAXKA  MPUOOPOB  MPUMEMHO-
KOHTPOAbBHbIX M KOHLLEHTPATOPOB HO CTEHAX, B LLKAJOAX HO HECTOPAEMBbIX OCHOBAHMSIX.

MNMPABUAQ PAIMELLEHUT DSAEMEHTOB CUTHAAM3ALIMM HO LLIMTAX.

Cnocobbl  KpenAeHMs nNpPMOOPOB MPUEMHO-KOHTPOABHbIX, KOHLLEHTPATOPOB,
OAOKOB MUTAHMA, DAEKTPOYCTOHOBOYHbIX M3AEAUM K MPOBOAOB MPUW MOHTOXE LLLUTOB
CUTHAAM3ALLMM.

MNpoBEPKA KAYECTBA MOHTOXKA.

YCTpOHEHME  HEMCNPABHOCTEM. HOAQAKO U PEMOHT MNPUOOPOB Z

KOHLLEHTPATOPOB. -



[NoAKAOYEHUE M3BELLLATEAEN, YCTPOMCTB YMNPABAEHMUA CUCTEMOM Z
CUTHOAM3ATOPOB MO CXEMOM.

MOAKAIOHEHME LLIAEMTDOB CUTHOAM3ALLMM 1 BIHOCHBIX CUTHOAM3ATOPOB K
dacaay ctaHumm MNC, OC n OlNC obLLETO HA3ZHAYEHUS MO CXEMAM.

besonacHble YyCAOBMS TPyAQ W OpraHusaumd paboyero Mecta npu
YCTAHOBKE M MOHTOXXE MNPMOOPOB NMPUEMHO-KOHTPOAbHBIX M KOHLLEHTPATOPOB.

Tema 17. TeXHOAOIUsl YCTAHOBKM U MOHTQXA YCTPONCTB CUTHAABHO- NyCKOBbIX
U NPUGOPOB YNPABAEHMUS

YCTPOMUCTBA CUTHOABHO-MYCKOBbIE: BUAbI, KOHCTRYKLMS, MPUHLMAM AENCTBUS,
CXEMbI MOAKAIOHEHMS.

Cnocobbl YNPABAEHMS  ABTOMOTM3MPOBAHHBIMU CUCTEMAMM M1OXKAPOTYLLEHMS
(ACIT).

MNpmbopsbl YNPABAEHMS: HO3HAYEHME, MPUHLMIM AEMCTBUS.

OpraHmsaums AOCTYNaA K YNPABAEHMIO CUCTEMBI.

MHCTPYMEHTBI M MPUCNOCODAEHMI, MNPUMEHIEMbIE | FAPM -~ YCTAHOBKE U
MOHTQOXKE: BUAbI, HO3HAYEHME, MPABUAC MOAb3OBOHMS.

TeXHOAOIMYECKAS MOCAEAOBATEABHOCTb YCTAHOBKM M MOHTOXA YCTPOMCTB
CUFHOABHO-MYCKOBbIX 1 MPUBOPOB YMPABAEHMS.

MpoBeEPKA KAYECTBA MOHTOXA.

YCTpOHEHME HEUCMPABHOCTEN. HOAOAKQO U PEMOHT YCTPOMCTB CUTHOABHO-
MYCKOBbIX M MPUOOPOB YNPABAEHMUS.

MMOAKAIOYEHME LLUAEMNTDOB CUTHAAMIALMM AbIMOYACAEHUS M MOXAPOTYLLUEHMA MO
CXEMAM.

be3onacHble YCAOBMS TPyAQ W OpPraHM3auUMg paboyero mecta npu
YCTOHOBKE U MOHTAXXE YCTPOMCTB CUTHAABHO-MYCKOBbIX M MPUOOPOB YNPABAEHMS.

Tema 18. NMpoBepKka paboToCNOCOOHOCTHM OXPAHHbBIX, MOXCAPHbIX U OXPCAHHO-
NOXAPHbIX NPUGOPOB U YCTPOUCTB

NMUTATOPBI: BUABI, HO3HAQYEHUE,  MPUHLMM  AEMUCTBMS,  MPABMAC
MOAb30OBOHMS.
NHCTPYMEHTHI, NPMCNOCOBAEHMS, NPUMEHSEMbIE npum npoBepKe

pabotocnocoBHocTM. NpMbopos 1 yctpomncts OC, MNC m OlC: BMAbI, HA3HAQYEHME U
MPABMACQ MOAb3OBAHMS.

Cnoco6bl nposepku mniseLlareaer OC, MNMC n OINC € NOMOLLLbIO MMUTATOPOB.

MeToAbl OTBICKAHMS HemcnpaBHoCcTeEM Nprbopos 1 ycTpomcts ONC.

KOHTPOAb AOXHbIX TOEBOT.

BesonacHble yCAOBMS TPyAd M OpraHusaums paboyero mecta npw
nposepke padotocnocobHoctn OC, MNC mn OrC.

Tema 19. OxpaHa TpyAQ M NOXAPHAs 6€30MNACHOCTb

3AKOHOAQTEABCTBO MO OXPAHE TPYAQ.

30AQ4M OXPAHbBI TPYAQ B YCAOBMAX MHAYCTPUMOAABHOTO MPOU3BOACTBA.

OCHOBHblE MOCTAOHOBAEHMA M YKA3bl MO OXPAHE TPYAd. 3AKOHOAQTEALCTBO MO
TPYAY M OPraHbl HOA30PA MO OXPAHE TPYyAQ B PP.

Cncrema CTOHAQPTOB MO BE30NACHOCTH TPYAQ.

TOABMATU3M.  DAEKTPOTPABMATU3M. [lOPIAOK PACCAEAOBAHUS HECHACTHbIX

CAYHOEB HA MPOM3BOACTBE.
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CAYXDQ roCYAQPCTBEHHOTO HOA30PA 3a BE30MACHOCTHIO TPYAQ M BE30MACHOM
JKCNAyataumer obopyaoBaHMd. OTBETCTBEHHOCTb 3a ©e30MACHOCTb TPyAd HA
SHEPronpeAnpPUITHUAX.

MNoxapHas ©6e30nacHOCTb. OCHOBHbIE  MPMYKMHBI  BO3HMKHOBEHMS  MOXXAPOB.
KAacCUdOUKALMA  MOXAPOOMNACHBLIX M B3PbIBOOMACHbLIX NomeLlleHn. OCHOBHbIE
CUCTEMbI  MOXAPHOM  3ALLUMTbL.  [TPABMAQ  MOAB3OBAHMA  DAEKTPOHATPEBATEAbHbIMM
NPUOOPAMMU, XPAHEHMA AETKOBOCMAOMEHSIOLLLUXCH, TOPIOYMX, CMA304HbBIX MATEPUAAOB.

MOPAAOK AENCTBMS MPU  BO3HMKHOBEHMM MNOXAPA. [MPABMAC  MOAb3OBAHMS
MPOTUBOMOXKAPHbBIMM CPEACTBAMM.

YYEBHO-TEMATUYECKUN NAAH
NPAKTU4ECKOro oby4yeHus

Ne TeMbl KoaA-Bo
n/n Yyacos
1 | BBoAHOE 3aHATME 2
2 | OXpAHQO TPYAQ, SAEKTPOOE30MACHOCTb M NOXKAPHAN BE30MNACHOCTb 6

3 | OnpeaeAeHne MeCT YCTAHOBKM ODOPYAOBAHMSA, QMNNAPATYPbl M 4
NPMOOPOB OXPAHHOM, TPEBOXXHOU, MOXAPHOM U OXPAHHO-MOXXAPHOM
CUTHAAM3ALMM

4 | BbINOAHEHME PABOT MO YCTAHOBKE | M MOHTAXY OOOPYAOBOHMS, 10
annapatypbl 1M NPMOOPOB OXPOAHHOM, TPEBOXHOM, MOXAPHOM U
OXPAHHO-MOXAPHOM CUFHAAM3ALMM

S | IKCNAyaTaAUMS  CMOHTMPOBOHHOTO  ODOPYAOBOHMY, CUCTEM U 8
KOMMAEKCOB OXPQHHOWK, TPEBOXHOM, MOXAPHOM U OXPAHHO-
NOXAPHOM CUTHAAM3ALLMM

6 | AMOTHOCTMKA: M MOHUTOPUHI CUCTEM UM KOMIMAEKCOB OXPAHHOM, 10
TPEBOXHOU, MOXAPHOM 1M OXPAHHO-NMOXAPHOU CUTHAAMZALMM
7 | OBCAYyXMBAHME MCTOYHMKOB OCHOBHOIO Z PE3EPBHOTO 4
DAEKTPOMUTAHMS
8 | CamMOoCTOATEABHOE BbINOAHEHME PABOT 66
Utoro: 110
NMPOTPAMMA

Tema 1. BBopHOe 3aHATHE

COoAEPXKAHME TPYAQ JIAEKTPOMOHTEPO  OXPAHHO-MOXAPHOM  CUMITHOAM3ALIMM B
COOTBETCTBMU C TPEDOOBAHMAMM KBAAMCOUKALMOHHOM XAPAKTEPUCTUKMU. O3HOKOMAEHME C
YCAOBUSAMM TRYAQ M C MPOrPAMMOM MPOU3BOACTBEHHOTO OBYYEHMS, A TAKXE BUMAOMMU
pabor.
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Tema 2. OXpaHQ TPYAQ, A€KTPO6e30NACHOCTb U NOXAPHAA 6€30NACHOCTb

Toe®oBaHMS MPOBMA TEXHMKM ©e30nMacHOCTH npu SKCMNAYyQTALMM
DAEKTPOYCTAHOBOK. [MOPSIAOK MPUCBOEHMA KBAAMCDUKALMOHHOM [PYMMbl MO TEXHUKE
©Ee30MNACHOCTM AAS PABOTHUKOB MNPEANPUATUM. PYHKLIMM U 30AQ4M POCTEXHAA3OPA.
MNpaBMAG 6€30MACHOCTU OBBLEKTOB M YCTAHOBOK, MOABEAOMCTBEHHbLIX POCTEXHOA30PY.

MPUYMHBI BO3HUMKHOBEHMS MOXAPOB M MEPONPUATUS Mo Bopbbe C MOXAPAMM HO
SAEKTPOYCTAHOBKAOX.

TpebOoBAHUI K MEPCOHAAY, MMEIOLLEMY 2-10 KBOAMAOUMKALMOHHYIO Tpyrnny Mo
TEXHUKE BE30MNACHOCTM.

OCOBEHHOCTU TEXHMKM OE30MNACHOCTU AAT DAEKTPOMOHTEPOB MO PEMOHTY
annapaTypbl PEAENMHOM 3ALLLUTBI M1 ABTOMOTHKM.

MNP aBMAQ MOAB3OBAHUS NEPBUYHBIMM CPEACTBAMM MOXKAPOTYLLIEHMS.

OKa3aHUE NEPBOM MOMOLLLM MPU DAEKTPOTRABMAX M APYTMX HECHACTHBIX CAYYASX.

Tema 3. OnpeaeAeHne MeCT YCTAHOBKM 0O60PYAOBAHUSA, AnnAapaTypbl 1 npubopos
OXPAHHOM, TPEBOXHOMU, NOXXAPHOU U OXPAHHO-MOXAPHOU CUFHAAU3ALLUMK

OnpeaeAuTb MecTa:
© YCTOHOBKM AQTYMKOB, M3BELLLATEAEM, OMOBEWLATEAEMN, CUFHAAM3ATOPOB,
PACLUMPUTEAEN, M3OAITOPOB KOPOTKOrO 3aMbIKAHMSA (K3), peAEMHbIX MOAYAEN, MYAbTOB
YIPABAEHMS, MNPUOOPOB MNPUEMHO-KOHTPOAbHbBIX, .. KOHTPOAbHbIX MAHEAEM CUCTEM
OXPAHHO-MOXAPHOM CUrHaAm3aumm (OMNC);
® YCTOHOBKM AQTYMKOB, PEAEMHBIX MOAYAEM, KOHTPOAAEPOB, MOAYAEM NOXAPOTYLLUEHMS
M CUTHAABHO-MYCKOBbIX YCTROMCTB CUCTEM MOXKAPOTYLLIEHMS.
® YCTOHOBKM ACQTYMKOB, KAQMAHOB, KOHTPOAAEPOB, PEAEMHBIX MOAYAEN MCMOAHUTEAbHbIX
YCTPOMCTB UHXXEHEPHOM ABTOMAOTUKM;
® YCTOHOBKM TEAEKAMEP, KPOHLUTEMHOB, MOBOPROTHbLIX YCTPOMCTB, MYAbBTUMNAEKCOPOB M
MOHUTOPOB CUCTEM OXPOAHHOTO TEAEBUAEHMS;
© YCTOHOBKM CYUTbIBATEAEM, KOHTROAAEPOB UM MCMOAHUTEAbHBIX YCTPOMCTB CMCTEMbI
KOHTPOAS 1 yrpaBAEHMA AOCTYNOM (CKYA).

Tema 4. BbinoAHEHUe pABOT NO YCTAHOBKE U MOHTAXY O60PYAOBAHMUSA, ANNAPATYPbI U
NPUGOPOB OXPAHHOM, TPEBOXHOM, NOXXAPHOMU U OXPAHHO-MOXAPHON CUTHAAM3ALLMU

PaBoTa MO _MOHTCXKY AMHEMHBIX COOPYXEHMM (aAekTponposoakn) ONMC, CKYA,
CUCTEMbI  OXPAHHOTO . TeaesmaeHus  (COT),  onoBeLlueHUsd,  MNOXAPOTYLUEHMS,
ABIMOYAOQAEHUS, MHXXEHEPHOM ABTOMATUKM M ODOPYAOBAHMA OXPAHHOIO OCBELLLEHMS.

BeinonHeHme paborT:
eMO YCTOHOBKE WM  MOHTOXY obopyaosaHma OlMNC, CKYA, COT, onoseLueHms,
MOXAPOTYLLEHMS, ABIMOYAOAEHUS, MHXEHEPHOM ABTOMATHKM M OXPAHHOTO OCBELLLEHMS;
¢ 10 YCTAHOBKE M MOHTCAXY YCTPOMCTB OOBLEKTOBbIX, PETPAHCASTOPOB M MYABTOB CUCTEM
LEHTPAAM3OBAHHOTO HABAIOAEHMS.

MOHTOX M HOAQAKQ AQTYMKOB M m3BeLLateaen cuctem OrlC, cyUTbIBATEAEM,
KOHTPOAAEPOB M  MCMOAHUTEAbHbIX YCTPOMCTB CKYA, TeAekamep, KPOHLLTEMHOB,
MOBOPOTHbIX YCTPOMCTB M NPUOOPOB OXPAHHOTro oceellleHms COT, KAOGNAHOB, AQTYMKOB
M MOAYAEN MOXAPOTYLLIEHMS, AQTYMKOB MHXEHEPHOM ABTOMATUKM, KAQMAHOB M PEAE
AbIMOYAOAEHMS.

Tema 5. kcnAyaTaums CMOHTUPOBAHHOIO 060PYAOBAHMA, CUCTEM U KOMINAEKCOB
OXPAHHOM, TPEBOXHOMU, NOXXAPHOM U OXPAHHO-MOXAPHOU CUTHAAM3ALLUK

OcCyLLECTBAEHME DKCAYATALMM:
e AMHEWHBIX  coopyxeHnun OlNC, CKYA, COT, onoBeLLeHnsd, MNoXAPOTyLUEHMS,
ABIMOYAQAEHMS, MHXEHEPHOM ABTOMATHKM 1 OOOPYAOBAHMSA OXPAHHOTO OCBELLLEHNS; ¢



e OlC, CKYA, COT, onoBeLLeHMs, MOXAPOTYLLUEHUA, AbBIMOYAOAEHUS, MHXEHEPHOMU
OBTOMATMKM 1M OBOPYAOBAHMI OXPAHHOTO OCBELLLEHMUS;

¢ NPUOOPOB MPUEMHO-KOHTPOAbHbIX, CMUIHAABHOMYCKOBBIX YCTPOMCTB, KOHTPOAAEPOB,
MYABTUMNAEKCOPOB, MOHUTOPOB;

e AOTYMKOB M m3BeLLaTeAren cuctembl OrlC, CYUTbIBATEAEM, KOHTPOAAEPOB M
MCMNOAHUTEABHbIX YCTPOMCTB CKYA, TEeAeKAMEP, KPOHLLTEMHOB, MOBOPOTHbLIX YCTPOMCTB
M NPpmbopoB OXPaAHHOro oceelleHns COT, KAQMOHOB, AQTYMKOB UM MOAYAEM
NOXAPOTYLLUEHMA,  AQTYMKOB  MHXEHEPHOM  ABTOMATMKM,  KAQMAHOB U peAe
AbIMOYAOAEHMS;

¢ YCTPOMCTB OOBEKTOBbIX, PETPAHCAATOPOB M MYABTOB CUCTEM LIEHTPAAM3IOBAHHOIO
HOBOAIOAEHMS.

Tema 6. AMArHOCTUKA U MOHUTOPUHI CUCTEM U KOMMNAEKCOB OXPOHHOM, TPEBOXHOM,
NOXXAPHOM U OXPAHHO-MOXAPHOW CUFHAAU3ALLUMU

OcyLLEeCTBAEHME AMATHOCTMKU M MOHUTOPMHIQ CUCTEM:
® OXPOHHO-MIOXAPHOM CUTHAAMIALMM;
® KOHTPOAS M YMPOABAEHMSA AOCTYMOM;
® OXPOHHOTO TEAEBUAEHMS;
® OMOBELLLEHMUS, MOXKAPOTYLLIEHMUS U ABIMOYACQAEHNS;
e IH)XEHEPHOM ABTOMATUKM U OBOPYAOBAHMS OXPAHHOIO OCBELLIEHMS.

Tema 7. O6CAYXMBAHUE UCTOYHUKOB OCHOBHOTO M PE3€PBHOr0 3AEKTPONUTAHMUSA

BbimOAHEHME PABOT NO OOCAY>KMBAHMUIO:
¢ ICTOYHMKOB BecnepeboNHOIo SAEKTPOMUTAHMS;
® ICTOYHMKOB PE3EPBHOIO IAEKTPOMUTAHMS.
BbIIBAEHME 1 YCTPAHEHME HENCMPABHOCTEN MCTOYHUKOB DAEKTPOMUTAHMS.
OBCAYyXMBAHME MPUOOPOB. KOHTPOAS M 3ALLMTbI  COCTOAHUS  MCTOYHMKOB
OecnepebOonHOro 1 PE3EPBHOIO SAEKTPOMNMUTAHMS.
BbIMOAHEHME PABOT MO 3AMEHE XMMMYECKMX MCTOYHUKOB DAEKTPOMMUTAHMS.

Tema 8. CamocTosiTEAbBHOE BbINOAHEHME paboT

BbINOAHEHME  BCEX BMAOB PABOT DSAEKTPOMOHTEPA  OXPAHHO-MOXAPHOM
CUTHOAM3ALUMKM B CTPOTOM COOTBETCTBMM C AENCTBYIOLLIMMUK [TODABUACGMU TEXHNHECKOMU
aKCNAyataumm, [MpOaBUAOMM  TEXHMKM OE30MACHOCTU UM APYTMMKM  HOPMATUBHO-
TEXHNYECKMMM AOKYMEHTAMM.

BbiIMOAHEHME BCEX BMAOB pPABOT B COOTBETCTBMM C  KBOAMCOUKALLMOHHOM
XAPAKTEPUCTUKOM.

UTOTOBASf ATTECTALUA

KOHTPOAbBHO-OLUEHO4YHbIE MATEPUAADI
Kputepmem oueHKM y4eOHOM AEITEABHOCTU OBY4YAEMbIX CYUTATb PE3YALTATHI
MTOrOBOIO DK3OMEHQA.
B KQ4yecTBe MTOrOBOM QATTECTALMM CAYLLUATEAM CAQIOT DK3OMEH MO OAHOMY M3
MPEAAOXKEHHbBIX DUAETOB, KOTOPLIE BbIODUP AT COMOCTOATEABHO.

BuaeT Nel
1. Ha3Ha4eHme, NpuHUMN AEUCTBUS, YCAOBHO-TPAdOMYECKOEe ODO3HAYEHME, TPEOOBAHMS
K MOHTO>KY MATHUTOKOHTOKTHbIX M3BELLLATEAEN.
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2. TpebosaHMa k 3a3emaenmio TC OrC.

3. Aaumte onpeaeaeHune, 41o Takoe "ACIIC".

4, PAKTOPbI, BAUFIOLLLME HA MCXOA MOPAXKEHUA DAEKTPUHECKMM TOKOM.
5. 3akOH OMa AAS LLEMNM NEPEMEHHOIO TOKA.

BuaeT Neo2

1. Ha3Ha4eHme, npuHUMn AEUCTBUS, YCAOBHO-TpAdoMYEeCKOe 0DO03HAYEeHME, TPEOOBAHMS
K MOHTQ>XKY OKTUBHOIO OBBEMHOIO OMTUKO-IAEKTPOHHOTO M3BELLLATEAS.

2. O6Lume TPEDOBAHMI K MOHTAXKY SAEKTPOMNPOBOAKM B TRYOQX.

3. Aamnte onpeaeAeHme, 410 Takoe "TPEBOTA".

4. MAQKQTbI M 3HOKM SAEKTPOBE30MACHOCTY.

5. 410 TOKOE "MOLLLIHOCTH SAEKTPUHECKOTO TOKA"

BuaeT Ne3

1. Ha3Ha4eHme, NpuHUMN AEUCTBUS, YCAOBHO-TpAdoMYECKOEe ODO3HAYEHME, TPEOOBAHMS
K MOHTOXKY MOXXAPHbIX AbIMOBbIX OMTUKO-3AEKTOOHHbIX TOYEYHbIX M3BELLLATEAEMN.

2. Buabl nomex, onpeaeastoLLme AoXHble cpabdaTbiBaHmg TC ONC.

3. Aante onpeaeAeHme, 4to Takoe '"TIAQO".

4. ONACHOCTb NOPAXKEHUS SAEKTPUYECKMM TOKOM.

5. Cnocobbl COEAMHEHUS MPUEMHUKOB SAEKTPUYECKOM SHEPTUM.

BuaeT Ne4

1. Ha3Ha4YeHme, NPUHUMI AEUCTBUS, YCAOBHO-Tpadomieckoe obo3HaYeHme, TPeDOBAHMS
K MOHTOXY GKYCTUYECKMX M3BELLLATEAEN.

2. MNepeyncamte  MeponpmaTms BbIMOAHSEMbBIE MO  30BEPLUEHUIO  MOHTAXA
DAEKTPOMPOBOAKM.

3. Aante onpeaeAeHme, 4to takoe "TLO"

4. KnaccrdmKkaumg SAEKTPOMNOMELLLEHUIM MO CTEMEHM ONACHOCTM.

5. Y10 TaKOE "PaBOTA 3AEKTPUYECKOrO TOKA"

buaeT Neob5

1. Ha3Ha4YeHWe, NPUMHUMM AEUCTBUS, YCAOBHO-Tpadomieckoe obo3HaYeHME, TPEDOBAHMS
K MOHTOXY EMKOCTHbIX M3BELLLOTEAEM.

2. Tpe®oBAHMS K PA3ZMETKE TPACC DAEKTPOMNPOBOAOK.

3. Aaunte onpeaeAeHme, 410 Takoe "M3BELLEHUNE".

4. TexHnyeckme cnocobbl 3ALLLUTbI B DIAEKTPOYCTAHOBKAOX.

5. Kakow ToK TEHET Yepes Harpy3sky 2 Om, Npu HONPIKEHMM NMUTAHMA 12 B.

buaeT Neb

1. Ha3sHaYeHme, NPUHUMI AEUCTBUS, YCAOBHO-Tpadomyeckoe obo3HaveHmne, TpeboBAHMS
K MOHTQXKY AMHEMHbIX POAMOBOAHOBBIX M3BELLLATEAEN.

2. TpeOOBAHMA K MOHTOXY TEXHMYECKMX CPEACTB CUTHAAM3AUMKM B MOXAPOOMACHbIX
30HAX.

3. AaumTe onpeaeAeHune, 41o Takoe "LLIC"

4. TexHnyeckme  meponpuatma,  obecneymBaroLLme  Oe30nACHOCTh  pabor B
DAEKTPOYCTOHOBKAX.

5. Bropon 3akoH Knpxrodpa.

BuaeT Ne7
1. Ha3Ha4YeHue, NPUHUMI AEUCTBUS, YCAOBHO-Tpadomyeckoe obo3HaveHmne, TpeboBAHMS
K MOHTOXKY MOBEPXHOCTHOIO MACCMBHOIO OMNTUKO-3AEKTPOHHOTO MU3BELLLATEAS.
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2. Ha3Ha4YeHune, YCAOBHO-Tpadouieckoe oOO0o3Ha4YeHMne, TPeOOBAHMA K  MOHTOXY
NEMOOPOB NPUEMHO-KOHTPOAbHBIX.

3. Aante onpeaeAeHmne, 41o Takoe "M3BELLLATEADL".

4. OpPraHnU3aUMOHHbBIE  Mmeponpuatng, obecneymBaoLLme ©0e30NacHOCTh PpaboT B
DAEKTPOYCTAHOBKAX.

5. OnpeAeAmTe HAMPIKEHUE MCTOYHUKA, €CAM CUMAQ TOKA B LEnM 2 amnepa, d
MOLLLHOCTb noTpebuteas 60 BT.

BuaeT Neo8

1. Ha3Ha4eHme, npuHUMN AEUCTBUS, YCAOBHO-TpAdoMYECKOe ODO3HAYEHME, TPEOOBAHMS
K MOHTQ>KY ABIMOBOIrO OMTUKO-3AEKTPOHHOTO MOXAPHOIO MU3BELLLATEAS.

2. PAKTOPbI, OMPEAEATIOLLLME BBIOOP THMMA MPOBOAQ MAM KABEAS.

3. AanTte onpeaeaeHme, 4yto takoe "TNMK"

4. AENCTBUE DAEKTPUYECKOIrO TOKA HO OPTraHM3M YEAOBEKA.

5. 30KOH DAEKTPOMATHUTHOM MHAYKLMM.

buaeT Neo9

1. Ha3Ha4YeHme, NPUHUMI AEUCTBUS, YCAOBHO-Tpadomieckoe obo3HaYeHme, TPeDOBAHMS
K MOHTQ>KY MOXXAPHOTO M3BELLLATEAS MACMEHM.

2. Cnocobbl COEAMHEHUS 1M OKOHLLEBAHMS XXMA NPOBOAOB M KODEAEMN.

3. Aaumte onpeaeaenme, 41o Takoe "AlMNK",

4. NepBas NOMOLLLb MOCTPAACBLLEMY OT SAEKTPUHECKOro TOKA.

5. Y10 TaKOE "DAEKTPpUYECKOE COMPOTUBAEHME" .

BuaeT Ne10

1. Ha3Ha4eHme, npuHUMN AEUCTBUSA, YCAOBHO-TpAdoMYeCckoe 0BOo3HaYeHMe, TPeOOBAHMS
K MOHTOXKY TEMAOBBIX MOXXAPHbIX M3BELLLOTEAEMN.

2. O6Lume TPEBOBAHMI K MOHTAXKY SAEKTPOMPOBOAOK B KOPOOAX.

3. Aante onpeaeAeHme, 4to takoe "COT".

4. TexHka 6e30NACHOCTM MpK PABOTE C METOMMETPOM.

5. Mepsbin 30KOH Knpxrodpa.

buaeT Nell

1. Ha3Ha4YeHWe, NPUMHUMI AEUCTBUS, YCAOBHO-Tpadomieckoe obo3HaYeHMEe, TPEDOBAHMS
K MOHTOXY YAQPHO-KOHTOKTHbIX M3BELLLATEAEN.

2. O6Lme TPeBOBAHUS K MOHTAXKY DAEKTPOMPOBOAOK HAMPIKEHUEM 220 BOAbT.

3. Aante onpeaAeAeHme, 4to Takoe "CIrn'.

4. OCHOBHbIE 1 AOMIOAHUTEABHbBIE CPEACTBA 3ALLLUTLI B YCTAHOBKAX A0 1000 B.

5. NepeyncAmTe NAPAMETPbLI NEPEMEHHOIO TOKA.

BuaeT Ne12

1. Ha3sHa4YeHMe, NPUHLMA AEUCTBUSA, YCAOBHO-Tpadomieckoe 0bo3HaYeHME, TPEDOBAHMS
K MOHTOXY OMMYECKMX M3BELLLATEAEN.

2. COCTABbTE AATOPUTM MOUCKA MPUYUH AOXKHbBIX cpabaTbiBaHMm TC OC.

3. Aamnte onpeaeaerHme, 410 Takoe "CKA'".

4. Kareropumm paboT B SAEKTPOYCTAHOBKAX.

5. 410 TOKOE "MIHAYKTMBHOCTL'.

BuaeT Ne13
1. Ha3sHa4YeHme, NPUHUMI AEUCTBUS, YCAOBHO-Tpadomyeckoe obo3HaYeHmne, TpebOoBAHMS

K MOHTOIKY MbE30IAEKTPUYECKMX M3BELLLATEAEN. 28



2. O6Lme TPEBOBAHUI K MOHTAXKY DAEKTPOMPOBOAKM AMHEMHOM YHOCTU CUTHAAM3ALMU.
3. Aaute onpeaeaeHmne, 410 Takoe "CKYA".

4. Cnocobbl MPOBEPKM OTCYTCTBMA HAMPSIKEHMS.

5. 3akoH OMA AAS MOAHOM LLEMM.

BuaeT Ne14

1. Ha3Ha4eHme, npuHUMn AEUCTBUS, YCAOBHO-TpAdoMYEeCKOe 0DO03HAYEeHME, TPEOOBAHMS
K MOHTOXKY MYTEBbIX KOHEYHbIX M3BELLIATEAEN.

2.06Lme TPEBOBAHMSI K MOHTAXKY MPMEMHO-KOHTPOAbHbIX MPUOOPOB.

3.Aamnte onpeaeaeHme, 4to Takoe "PYBEX CUTHAAM3ALMN".

4. KAQCCHMDUKALMA MOMELLLEHUM MO CPEACM.

5. 4710 Takoe "EmkocTb".

buaeT Ne15

1. HasHa4yeHUe, NpUHUMN AEMCTBMSA, YCAOBHO-TpAdHieckoe obo3HaYeHmne, TpebOoBAHMS
K MOHTOXY PAAMOM3OTOMHbIX AbIMOBbIX M3BELLLOTEAEM.

2. HaszHa4YeHne, 0B6AACTb MPUMEHEHMS U BUAbI SAEKTPOMPOBOAOK.

3. Aaunte onpeaenenme, 41o Takoe "MHPOPMATUBHOCTbL".

4. HanpakeHune wara m BbIXOA M3 HETO.

5. 3akoH OMa AAF YHOCTKA.

MNepe4yeHb peKOMEHAYEMbIX Y4E€OHbIX U3AAHUI U3YyHAEMbIX B PAMKAX
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