Tema 1. Tepmunbl, onpenesieHusi. OCHOBHbIEe NPUYHMHBI N0KAPOB B CHCTEMAX
TEeIJIO U JIEKTPOCHAOKEHMS.

CornacHo CTaTUCTUYECKUM JaHHbIM €xkerogHo B Poccuiickoit denepanuu n3-3a
HapyIIeHUsI IPaBUJl YCTPOICTBA U AKCILTyaTalluy 3JIEKTPOYCTAHOBOK MPOUCXOJIUT Oojiee
20% mnoxkapoB. JTO OAHA M3 CaMbIX PACIpPOCTPAHECHHBIX NPUYUH MOXkKapoB. bonee
MOJIOBUHBI TTOKAPOB AIEKTPOYCTAHOBOK CBSA3AHO C HAPYIICHUEM MpPaBUJI AKCIUTyaTalluu
IIPOBOJIOB U KabemeH.

AnekmpoycmanoeKamu Ha3bIBACTCS COBOKYITHOCTh MAIllUH, alllapaToB, JUHUN U
BCIIOMOTATEIILHOTO 000pyAOBaHUS (BMECTE C COOPYXKEHUSIMH W TOMCIICHUSMH, B
KOTOPBIX OHU YCTAHOBJICHBI), MPETHA3ZHAYAEMBIX JJIsi MPOU3BOACTBA, MPEOOpPa30BaAHUA,
TpaHcopmaluu,  Mepefayd,  pachpeleieHuss  DJICKTPUYECKOW  SHEprud U
npeoOpa3oBaHus €€ B IPYrod BUJ SHEPTHUU.

Jlns mepenadyd AJIEKTPUUYECKON HSHEPrur HEMOCPEJCTBEHHO K MOTPEOUTENSIM
IIUPOKO UCTIONB3YIOTCSA nposoda u kabenu [4].

IlIposoo — xaGenbHOE H3JENHE, COAEpKallee OJHY HEW3odupoBaHHYO win 20
OJIHY U 00Jiee U30JUPOBAHHBIX KM, KOTOPHIE B 3aBUCUMOCTH OT YCJIOBUI MPOKJIAAKU U
HKCIUTyaTalli MOTYT OBITh TMOKPBITHI HEMETAUIMYECKON 000JI0YKON U (MIJIM) OTUIETKOM,
a1M00 OJHY M30JMPOBAHHYIO MJIM HECKOJBKO M30JMPOBAHHBIX APYT OT Apyra MpOBOJIOK,
UMEIOINX 00IIyI0 0OMOTKY U (MJIM) OTUIETKY U3 U30JIMPYIOIIET0 MaTepuaa.

Kabeno — xalenbHOE WU3JENME, COJEpXKalllee OJHY WM  HECKOJBKO
W30JIUPOBAHHBIX KU (MPOBOJHUKOB), 3aKIIOUYEHHBIX B METAUIMYECKYIO WJIU
HEMETAJUIMUECKYI0 000JI0UKY, TOBEPX KOTOPOH B 3aBUCUMOCTH OT YCJIOBHUM MPOKIIATKU U
AKCIUTyaTalluy HaKJIaJbIBACTCS 3alUTHBIN TOKpPOB. [IpoBoja u kabeau MapKUpPYIOTCS B
3aBUCUMOCTH OT TOT0, M3 KaKMX MATEpHAIOB BBINOJHEHBI TOKOBEAYIIHE XKUibl. B
0003HaYEHUN MApPKUPOBKU MPOBOJIA MepBas OykBa «A» O3HA4yaeT, YTO MPOBOJ UMEET
amfOMUHUEBYI0 kty. Eciu 0603HaueHre MapKHUpPOBKHU MPOBOJIA HAYMHAETCS C APYrou
oykssl (Hanpumep, [1I11B, ITP, ITPII u ap.), To 3TO 0O3HAYAET, YTO TaHHBIA MPOBOJA UMEET
MeIHy0 Kuiay. [IpoBomga ¢ pe3MHOBOM H3O0JISIIMEH MMEIOT B YCIOBHOM OOO3HAYCHUU
OykBy «Py», crosmuryro, Kak mpaBuiio, mociie OykBbl «II» (mpoBoxa). IIpoBoma c
MOJINXJIOPBUHIIIOBOM M30JISIIMEH UMEIOT B YCIIOBHOM 0003HaueHNH OYKBY «By». Mennbie
ruOKue MpoBoja B CBOEM YCJIOBHOM 0003HaueHHH UMeOT OykBy «I'» (rubkue). Kuubl
MIPOBOJIOB WMEIOT CTaHJapTHBhIC cedeHus. Hawmboliee pacmpoCTpaHEHHBIMH W3 HHX
sapnsaroTes ceuenus: 0,5; 0,75; 1; 1,5; 2,5, 4; 6; 10; 16; 25; 35; 50; 70; 95; 120; 185; 240;
300; 400 Mmm2

IIpu BBIOOpPE MapoOK MPOBOJIOB, IIHYPOB U Kabenell pPyKOBOJCTBYIOTCS
HAa3HAYCHHEM M pab0YnM HANPSHKEHUEM; XapaKTepOM OKPYXKAIOIeH Cpe/ibl, B TOM YHCIIC
TaKUMH €€ CBOMCTBAaMH, KaK MOXKapo- U B3PHIBOOIMACHOCTh U arpeCCUBHOCTh; CIIOCOOOM
MPOKJIA/IKU; IIEHHOCTBIO COOPY)XCHHSI M €ro apXUTEKTYPHBIMH OCOOEHHOCTSIMU;
YCIIOBUSIMU 3JIEKTPOOE30MACHOCTH U TOKapHOM 0€30MaCHOCTH MPU IKCILTyaTalluu CETH.

Tennosoe nompedenue - 0OlHa U3 OCHOBHBIX CTAaT€l TOIUIMBHO-IHEPIreTUYECKOTO
OanaHca Halllel CTpaHBbI.



Ha ynoBneTBopeHHE TEIUIOBOM HArpy3Kd CTPaHbl PACXOAYETCsS €KEroJHO 0oJjiee
600 MJIH. T. YCIOBHOIO TOIUIMBA, T.€. OKoJo 30 % BCEX HUCIOJIb3yEMBIX MEPBHUYHBIX
TOIUIMBHO-3HEPreTUYECKUX pecypcoB. TermmoBoe xo3saiictBoO Poccun B TeueHue
JUIMTEIBHOTO TEPHOJA Pa3BUBACTCA IO IYTH KOHIEHTPAUWHU TEIUIOBBIX HArpys3ok,
[EHTpaIN3allii TEIJIOCHA0KEHUS] W KOMOWHHUPOBAHHOW BBIPAOOTKH TEIJIOBOM U
anekTpudeckoil sHepruu. lllupokoe pazBuTue mosiyumiia TEIIOPUKALMS, SBISIOMIAACS
Han0oJiee pallMOHAIEHBIM METOJIOM HCIIOJIb30BAHMS TOIUIMBHBIX PECYPCOB ISl TEIJIO- U
aneKTpocHaOxkeHus. Pazputue Terodukanuu cnocoOCTBYET pelIEHUI0O MHOTHUX BayKHBIX
HApOJIHOXO3SMCTBEHHBIX U COLIMAIBHBIX MPOOJIEM TaKWX, KaK MOBBIIIEHUE TEIJIOBOU U
oOmeld IKOHOMHUYHOCTU  DJIEKTPOIHEPIeTHUECKOr0  IMPOMU3BOJICTBA, OOecleyueHue
SKOHOMHYHOTO ¥ Kaue€CTBEHHOIO TEIUIOCHAOXKEHUSI KUJIUIIHO-KOMMYHAIBHBIX H
MIPOMBIIIUICHHBIX KOMIUJIEKCOB, YJIYUYIIEHHE IKOJOTHYECKONM OOCTaHOBKM B ropojax u
POMBILIUIEHHBIX PallOHAaX, CHUKEHUE TPY103aTpaT B TEIUIOBOM XO3SUCTBE.

Hapsiny ¢ termodukanueid panuoHalIbHO HCIOJB3YETCS TEIUIOCHAOKEHUE OT
DKOHOMHUYHBIX KOTEJIbHBIX YCTAHOBOK, a TaKXe€ OT TeIJIO-yTUIN3AlMOHHBIX
MPOMBIIIUICHHBIX YCTAaHOBOK. Kaxabli M3 3TUX HCTOYHHUKOB TEIUIOCHAOXKEHUS HMEET
CBOIO 00JIaCTh SKOHOMUYECKH 1I€JIECO00Pa3HOr0 MPUMEHEHUS.

CucreMa TeIIoCHA0KEHHS COCTOUT M3 CIICOYIOIINX (bYHKI_[I/IOHaJIBHBIX YacTeu:

1. ucTouHuK TeruI0BO# 3Heprun (kotenbHas, TOLI);

2. TPaHCIIOPTHPYIOIINE YCTPONCTBA TEIJIOBOW YHEPTUH K TTOMEIICHUSAM (TETUIOBBIC
CCTH);

3. TermnonoTpedstonue MpruOOPkI, KOTOPHIE MEPEAIOT TEIIOBYIO
SHEPTHUI0 OTPEOMUTENIO (PaIuaTOPhl OTOIICHUS, KaTOPUQEPHI).

Tennosasa 3nepecusa - SHEPTETHUUYECKUM pecypc, MpPU MOTPEOJCHUU KOTOPOTO
U3MEHAIOTCA  TEPMOJMHAMUYECKUE TMapaMeTpbl TEIUIOHOCUTENeW (Temmeparypa,
JIaBJICHUE);

Cucmema menionompeodjienus - KOMIUIEKC TEIUIOBBIX 3HEPrOyCTaHOBOK C
COCIMHHUTEIIbHBIMUA TpyOOTpoBOJaMU W (WJIM) TEIUIOBBIMH CETAMH, KOTOPBIC
MpeaHa3HAYeHbl IS YAOBJICTBOPEHUS OJHOTO WM HECKOJbKUX BHIOB TEIJIOBOM
Harpy3kH.

Cucmema mennocuabrcenus - COBOKYIMHOCTb B3aWMOCBSI3aHHBIX MCTOYHUKOB
TEIUIOTHI, TETJIOBBIX CETEH M CUCTEM TEIUIONOTPEOICHUSI.

Tennosasa 3InepecoycmanoéKka- HSHEPrOYCTAHOBKA, IMpEIHA3HAYCHHAs  JUIA
MPOM3BOJICTBA WM TpeoOpa3oBaHus, Mepefavyr, HAKOTUICHHs, PaCIpEACIICHUs WU
noTpeOIeHUs TEMIOBOM SHEPTUU U TETNIOHOCUTEIS.

Tennogoit Hacoc -yCTPOWCTBO, OCYIIECTBISIONIEE MEPEHOC TEILIOTHI ¢ HU3KOTO
YpOBHSI TeMIiepaTypsl (OT BO3Ayxa, TPYHTA, BOJIbI) HA 00Jee BRICOKUMA TEMIIEpaTypPHBII
YPOBEHB ISl LIENEN HArpeBa.

Tennogoit nynkm - KOMIUIEKC YCTPOWCTB, PAaCIOJIOKEHHBIH B 000COOJEHHOM
MIOMEILICHUH, COCTOSIIIMMA M3  DJIEMEHTOB  TEIUIOBBIX  SHEPrOYCTAHOBOK,
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https://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BF%D0%BB%D0%BE%D0%B2%D0%B0%D1%8F_%D1%8D%D0%BD%D0%B5%D1%80%D0%B3%D0%B8%D1%8F
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https://ru.wikipedia.org/wiki/%D0%A2%D0%AD%D0%A6
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https://ru.wikipedia.org/wiki/%D0%A0%D0%B0%D0%B4%D0%B8%D0%B0%D1%82%D0%BE%D1%80_%D0%BE%D1%82%D0%BE%D0%BF%D0%BB%D0%B5%D0%BD%D0%B8%D1%8F
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0o0eCreunBarONIMX NPUCOCIUHEHHE JTHUX YCTAaHOBOK K TEIJIOBOM CETH, WX
paboTOCTIOCOOHOCTh, yIpaBJIECHUE PEKUMAMHU TEIUIONOTPEOIeHUs, TpaHChOpPMAIIHIO,
PETYIMPOBAHKE MTAPAMETPOB TEIIIIOHOCUTETIS.

Hcmounuxk mennoeoui 3Hepeuu  (menjiomsl) -  TEIUIOTCHEPHUPYIOMIAS
DHEPrOyCTAaHOBKA WM HMX COBOKYIIHOCTh, B KOTOPOM TIPOU3BOAMTCS HArpeB
TETJIOHOCHUTENIS 3a CYET Mepeladd TEIUIOTHI CKUTaeMOro TOIUIMBA, a TaKkKe IyTeM
dJICKTpOHArpeBa WM JAPYTHMHU, B TOM YHCJI€ HETPAJAMIIMOHHBIMHU, CIIOCOOaMH,
Y4acTBYIOIAs B TEIJIOCHA0KEHUH NOTPEOUTEIICH.

Hnoueuoyanvuviit menno6on nynkm - TEILIOBOW IIyHKT, IPEIHA3HAYEHHBIN IS
MPUCOSTUHECHHS CUCTEM TEIUIONOTPEOICHUS OTHOTO 37]aHUsI MJIK €T0 YacTH.

3akpvimasn cucmema menaocHadIceHus -BoJIsIHAS CHCTEMa TEIUIOCHAOXKECHUS, B
KOTOPOW HE TPEIyCMaTPUBACTCS MCTIOIB30BAHUE CETEBON BOBI MOTPEOUTEIISIMHU ITyTEM
ee 0TOopa 13 TEIJIOBOM CETH.

OmKkpvimasa 600AHaA cucmema menaocHabycenus - BOJISIHAI CHUCTEMa
TEIJIOCHAOKEHMSI, B KOTOPOH BCsI CETeBask BOJAa MJIM €€ YacTh MCIOJIB3YETCS MyTEM €¢
0TOOpa 13 TEIJIOBOM CETH VISl yIOBJICTBOPEHUS HYX OTPEOUTENCH B TOpsSUCH BOJIE.

Komen 6o0ocpeiinbtii - yCTpOUCTBO, B TOIKE KOTOPOTO CHKUTAETCS TOILIMBO, a
TEIJIOTa CTOpPaHUs WMCIOJB3YeTCS IS HarpeBa BOJBI, HAXOMSIICHCS IO JTaBICHUEM
BBIIIIE aTMOC(EPHOTO M MCIOIB3YyeMOHW B KaueCTBE TEIJIOHOCUTEIS BHE JTOTO
YCTpPOMCTBA.

Komen napoeoii - ycTpoicTBO, B TOITKE KOTOPOTO CKHUTAETCS TOIIUBO, a TETUIOTa
CTrOpaHMsl HCIIOJB3YETCS IS IMPOM3BOJACTBA BOJSHOTO Ilapa C JaBJICHHUEM BBIIIIC
aTMOC(EpHOT0, HCTIOJIB3YEMOTO BHE 3TOTO YCTPOMCTBA.

Komen-ymunuzamop - yCTpoMCTBO, CIy)Kallee JJII HarpeBaHUs TETNIOHOCHTEIIS
MPOAYKTAMH CTOpPaHUs TOILIMBA, OTPAOOTaBIIMMHU B IPYTOM YCTPOMCTBE.

Komenvnasn - KOMIUIEKC  TEXHOJOTMYECKH  CBSI3aHHBIX  TCIIOBBIX
DHEPTOYCTAHOBOK, PACIOJIOKEHHBIX B 00OCOOJICHHBIX IMPOU3BOJCTBCHHBIX 3IAHUSX,
BCTPOCHHBIX, NPUCTPOCHHBIX WM HAJICTPOCHHBIX TIOMEIIEHUSIX C KOTJIaMH,
BOJIOHArpeBaressMu (B T.4. YCTAaHOBKAMHM HETPAIUIIMOHHOTO CIOCOo0a IOTydYeHUs

TETUIOBOM SHEPIUN) u KOTEJIbHO-BCIIOMOTaTEIbHBIM obopyIoBaHUEM,
MpeHa3HAYeHHbBIN /711 BHIPAOOTKU TETUIOTHI.
Ilpeooxpanumenvusvie Kaananpl - YCTPOWCTBA, IPEAOXPAHSIOMINE KOTJIBI,

COCY/Ibl, TpyOONPOBOABI W T.I. OT TOBBIIICHUS JABJICHUS BHYTPH HHX CBEpX
yCTaHOBJIEHHOT0.[3].

OcHoOBHBIE INPUYIHUHBI ITOKAPOB B CUCTEMAX TCILIO U 3HeKTpOCH36)KeHI/Iﬂ.

CornacHo CTaHAAPTHOMY OIPENCIICHUIO HOMcap — 3TO HEKOHTPOJIHPYEMOE
rOpeHHEe BHE CICMAJIBHOTO oOdYara, pa3BHBalolleecsi BO BPEMEHHU M IPOCTPAHCTBE,
OTIacHOE JIJIs JTFOICH M HAHOCSIIIIEe MaTepruaIbHbIN yiepo.

Hoscapnaa 6e3onacnocmp — COCTOSSHUE 3aIIUIIEHHOCTH JINYHOCTH, UMYILIECTBA,
00111ecTBa U TOCY/IapCTBa OT MOXKAPOB.



DneKTpooOOPYJOBaHHE TEIUIOBBIX SHEPrOYyCTAaHOBOK KaK M DJEKTPOYCTAHOBKHU
JIOJDKHO ~ COOTBETCTBOBATH MPABWIIAM YCTpOWcTBa  3nekTpoyctaHoBok  (I[IYD) wu
JKCILTYaTHPOBATbCSI B COOTBETCTBUHU C IPaBUJIAMU TEXHUYECKON JKCIUTyaTallMk MU
npaBuiIaMu 0€30MaCHOCTH MPU IKCIUTyaTallMU AJIEKTPOYCTAHOBOK MOTpeOUTENeH.

YcerpoiicTBO M Ge3omacHasl 3KCIUTyaTalys MOAHAA30PHBIX [ocroprexHaazopy
Poccun mapoBbIX U BOAOTPEHHBIX KOTJIOB, COCYAOB, PaOOTAaIOIMIUX TMOJ JABJICHUEM,
TpyOOIIPOBOJIOB Tapa M Topsiuei BOABI, Ta30BOTO XO3MMCTBA OCYIIECTBISIIOTCS B
COOTBETCTBUU C TPeOOBaHUSIMH, YCTaHOBJIECHHBIMU ['ocroprexHaazopom Poccuu.

Hanzop 3a coOmtopenueM TpeboBaHui HactoAmux [lpaBui, panMoOHATBHBIM U
3G (HEKTUBHBIM HCTOIB30BAHUEM TOTUIMBHO-?HEPIEeTUYECKUX PECYPCOB B OpraHU3AIMSIX
HE3aBUCUMO OT (OpM COOCTBEHHOCTM M  BEJAOMCTBEHHOM  MPUHAJIEKHOCTU
OCYLIECTBIISIFOT OPraHbl TOCYAAPCTBEHHOIO 3HEPreTUYECKOT0 HAa30pa.

OTBETCTBEHHOCTH 32 BBIITOJIHEHUE HAJICKAIYIO SKCIUTyaTaIUIO 3JIEKTPO U TEIIO-
YCTAaHOBOK HECET PYKOBOJAMUTEIb OpPraHMU3alUH, SBISIOMIEHCS COOCTBEHHHKOM TEILIO-
HPHEPrOyCTAHOBOK, WJIM TEXHUYECKUH pPYKOBOJAUTEIb, HAa KOTOPOTO BO3JIOKEHA
DKCILTYyaTAllMOHHAS! OTBETCTBEHHOCTH 3a TEIUIOBBIE YHEPrOYCTAHOBKH B COOTBETCTBHUHM C
3akoHomaTenbcTBOM Poccuiickon denepannu. [2]

Ilpuuunwvt 60320panuii nPo6000s u Kadenei

1. IleperpeB OT KOPOTKOTO 3aMbIKaHHUSI MEXKJY >KUJIaMU MPOBOJA M KUJIAMU
kalbemnsl, WX JKWJIIAMH W 3eMJICH B pe3ynbTaTe: Mpo00sS H30JSAIUNA TOBBIIICHHBIM
HAIpPSKEHUEM, B TOM YHCJI€ OT TPO30BBIX MEPEHAIPSKEHUN; TPOOO0sT U3OJISIIUU B MECTE
00pa3oBaHUs MHUKPOTPEIIMH KakK 3aBOJICKOTO Jedekta; mpoOOosi U3OJAIUU B MECTE
MEXaHUYECKOTO TOBPEXKICHHS TPU IKCIUTyaTalMK; MPOoOO0si M3OJSALIUU OT CTApEHUS;
po0O0sT U3OJIAIMK B MECTE JIOKAITHHOTO BHEIIHETO WJIM BHYTPEHHETO MeperpeBa; mpooost
U30JISIIMA B MECTE JIOKAJIBHOTO TOBBIIICHUS! BIQKHOCTH WJIM arpeCCUBHOCTU CPEJbI;
CIIy4aiflHOTO COEMHEHUS TOKOMPOBOSIINX KUJT Kabesiel 1 MPOBOIOB MEXIY COO0M Miu
COCIMHEHUS TOKOMPOBOMSAIIUX KWUJ HA 3€MJII0; YMBIIUICHHOTO  COCAMHEHUS
TOKOIIPOBOISAIINX KHMJI KaOeJss M MPOBOJHUKOB MEKIY COOOW WM COCIWHCHMS WX HA
3eMUIIO.

2. IleperpeB OT TOKOBOH MEperpy3Kd B pe3yibTaTe: MOAKIIOUCHHS MOTPEOUTEIs
3aBBIIICHHOW  MOITHOCTH; TIOSIBJICHUS 3HAUUTEIBHBIX TOKOB YTE€UKH  MEXKIY
TOKOBEIYIIIMMH IMTPOBOJIAMH, TOKOBEIYIIUMH ITPOBOJIAMH U 3eMJIeH (KOPIycOM), B TOM
YUCJI€ Ha PACHPENETUTENbHBIX YCTPOMCTBAX 3a CYET CHIDKCHUS BEIWYUHBI
AIIEKTPOU3OJIAIINK; YBESIUYCHHUS OKpYXKaIoleld TeMIlepaTypbl Ha y4acTKe WU B OJHOM
MecCTe, YXYIIIEHUs TEIJI00TBO/Ia, BEHTUJISIUU.

3. TleperpeB MecCT TMEpeXOAHBIX COCAWHEHHN B pe3yibTaTe: OcCIa0JIeHUs
KOHTAaKTHOTO JIaBJICHUS B MECTE CYIIECTBYIOIIETO COCAWHEHUSI JBYX WM Ooiee
TOKOMPOBOJAIIMUX >KWJI, MPUBOJAIIECIO K 3HAYUTEILHOMY YBEIUYEHHUIO NEPEXOHOTO
COTIPOTUBIICHUS, OKHCJEHUS B MECTE CYIIECTBYIOIIETO COEAMHEHHUS NBYX U Ooiee
IMPOBOJIHUKOB,  MPUBOJALIETO K  3HAYUTEIBHOMY  YBEJIMYEHUIO  IEPEXOJHOIO
COTIPOTHBIICHHUSI.



Ilpuuunn 60320panuii 371eKmpoodguzameeil, 2eHepamopos u
mpancgpopmamopos

1. IleperpeB OT KOPOTKUX 3aMbIKAaHUH B OOMOTKaxX B pe3yjbTaTe MEKBHTKOBOTO
npo0osi IEKTPOU3OJSILUUA: B OAHOM OOMOTKE IMOBBIIICHHBIM HANPSKEHUEM; B MECTE
00pa3oBaHUs MUKPOTPEIINH KaK 3aBOACKOTO Ne(eKTa; OT CTapeHUs; OT BO3JACUCTBUS
BJIalM WA AarpecCUBHOW CpeIbl; OT BO3JIEUCTBUS JIOKAJIBHOTO BHEIIHETO WIIH
BHYTPEHHETO MIEPETPEBA; OT MEXAHUYECKOTO MTOBPEXKACHUS;

2. IleperpeB OT KOpPOTKHMX 3aMbIKaHUW Ha KOpIyC B pe3yJbTaTe mpo0os
ANEKTPOU3OAIMU  OOMOTOK:  TOBBIIMICHHBIM  HAOpsKEHWEM;  OT  CTapeHHs
AIIEKTPOU3OJIALINK; TPOOOS IIEKTPOU3OSAIUA OOMOTOK Ha KOPIYC OT MEXaHHYECKOTO
MOBPEXKAEHHUS AJIEKTPOU3OJISIIAN; OT BO3JICUCTBUS BJIaru WM arpeCCUBHOU CpeAbl; 26 OT
BHEIIHET0 WUJIM BHYTPEHHETO MEPErPEBA.

3. IleperpeB OT TOKOBOM Tmieperpy3ku OOMOTOK BO3MOXEH B PE3yJbTATE:
3aBBIIICHUS] MEXaHUYECKON Harpy3Ky Ha Bajy; paOoThl Tpex(da3HOTo JIBUraTessl Ha IBYX
dazax; TOpMOKEHHUS pOTOpa B MOJANMIUITHUKAX OT MEXAaHUYECKOTO M3HOCA U OTCYTCTBUS
CMa3KH; MOBBIIICHHOTO HAINPSHKEHUS MUTAHUS; TUTEIHHOM HEMPEepPhIBHON pabOThI M0
MaKCUMAJIbHOW Harpy3KoW; HapyIICHUs BEHTWISUUM (OXJIAXKIACHUS), 3aBBIIICHHOMN
YacTOThl BKJIFOYEHHUSI IO HArpy3Ky ¢ BBIKJIIOYEHHUS; 3aBBIIIEHHOW YacTOTHI
pEBEPCUPOBAHUS  AJIEKTPOJBUTATENICH; HApyIIEHUS peXuMa Mycka (OTCYTCTBHE
MYCKOBBIX TacAIIUX COMPOTUBIICHHI).

4. TleperpeB OT UCKpEHUSI B KOHTAKTHBIX KOJIbIIAX U KOJUICKTOPE B PE3yJIbTATE:
M3HOCA KOHTAKTHBIX KOJIEI, KOJUIEKTOpa M IWIETOK, MNPUBOMSIIECTO K OCIa0JIeHUIO
KOHTAaKTHOT'O JABJICHUS; 3arpsi3HEHMS, OKUCICHUS KOHTAKTHBIX KOJIEIl, KOJUIEKTOPA;
MEXAHUYECKOI'0 IOBPEXKACHUSI KOHTAKTHBIX KOJIEL, KOJUIEKTOpAa U LIETOK; HAPYIICHUS
MECT YCTAaHOBKHM TOKOCHEMHBIX 3JIEMEHTOB Ha KOJIJIEKTOPE; MEPErpy3Kud Ha Bayty (AJis
ANEKTPOABUTATENIEN); TOKOBOM MEPErpy3Ku B IEMU IE€HEpPATOpa; 3aMbIKAHHS IUIACTUH
KOJUUIEKTOpa M3-3a 00pa30BaHUs TOKOMPOBOASIIMX MOCTHKOB Ha YTOJIbHOM W MeIHOM
MBUIH.

Ilpuuunwvl ¢0320panuii océemumenbHOl annapamypovl

1. TleperpeB OT 3JIEKTpUYECKOrO MpoOO0s, oOpa3oBaHHS CIA0OTO KOHTAKTHOIO
COCJIMHEHHUS, UCKPEHHSI MEXAY TOKOMPOBOSIIUMH 3JIEMEHTAMU U MECTaMU C Pa3HbIMHU
MOTCHIMAJIAMY, TOKOBEAYLIMMH JJEMEHTaMHU H  KOpIIyCaMHM B  pE3yJbTare:
MEXAHUYECKOTO  CMEIICHUS  TOKONPOBOASIIMX  AJIEMEHTOB 0  B3aWMHOIO
COIPOTHUBJIEHUS] PA3HBIMU NOTCHIIMAJIAMU; CHHMXKEHHS JJICKTPOU3OJISILMOHHBIX KauyeCTB
KOHCTPYKTUBHBIX JJIEMEHTOB U OOpa30BaHUsI B CBSI3U C ATHUM IIENEeW yTEUKH TOKa OT
CTapeHMs, 3arpsi3HCHHS TOBEPXHOCTEW, OT arpecCUBHBIX BO3JCUCTBHUI; OCIA0ICHUS
KOHTAaKTHOT'O JIaBJICHUSI U B CBA3U C 3TUM YBEJIUUYECHUS NMEPEXOJHOTO COMPOTUBIICHUS B
MeCTax MOJACOCIUHEHHS TTPOBOJIOB; OCIA0JICHHUS KOHTAKTHOTO JABJICHUS U YBEIUYCHUS
NEPEXOTHOTO COMPOTUBIICHUSI B MECTaX IMOJCOEAMHEHUS! UCTOYHUKOB CBETa (B I[OKOJIE,
NaTpoHE) K MUTAIOUIEMY HANPSKEHUIO; OKUCICHUSI KOHTAKTUPYEMBIX MOBEPXHOCTEN U
YBEJIMYEHHUSI TIEPEXOJHOTO COMPOTUBIIEHUS B MECTAX IMOJICOCANHEHUSI HCTOYHHKA CBETA
(JlaMmo B I1IOKOJiE, TMaTpoHEe, JaMIojiep)Karesie) K MUTAIOUEMY HaNpsHKEHUIO;



WCITOJIh30BAaHUS UCTOYHUKOB CBETA 3aBBIIEHHON MOITHOCTH, MPUBOJIAIIETO K MIEPETPEBY
naTpoHa M pACCEUBAIOIIEH apMaTyphI.

2. IleperpeB B sieMeHTax IMyCKOPETYIUPYIOMICH anmmapaTyphbl JIOMHHECIICHTHBIX
jamm ¥ jtami tuana J[PJI B pe3ynbpTaTe: «3aiuIanus» cTaprepa, MPUBOISIIETO K TOKOBOU
neperpy3ke Jpoccers; YXYAIICHHS EeCTECTBEHHOIO OXJaXIeHUs (TerIo0TBOJIA)
KOHCTPYKTHUBHBIX JJIEMEHTOB, B YaCTHOCTH JPOCCENsI MPH CHJIBHON 3albUICHHOCTH,
HENPAaBWJIbHOM yCTaHOBKE IO MECTY; DOJEKTPHUECKOro Mpodos KOHJAEHCATOopa,
MIPHUBOIAIIETO K TOKOBOW MEPErpy3Ke IPOCCEs; «3aTUTaHusDy cTapTepa, IPUBOISIICTO K
pacmiaBICHUIO DJEKTPOJIOB, TMEPErpeBy LOKOJIS JamMIbl W JIAMIOJEp KaTes;
MOBBIIIICHHOTO PACCESTHHUsI MOIIHOCTH B JpOCCele HW3-3a pacclablieHus KpeTuieHUs
MarHuTHOTO  CepJieYka; MEKBHTKOBOTO 3aMBIKaHHWS B TpaHchopmaTope is
OeccTapTepHbIX CXE€M IIycKa M TIUTaHUA, DJIEKTPUYECKOro MpoOOosi CETEBOTO
KOHJICHCAaTOpa B OEcCTapTepHOM CXeMe IMyCcKa W TMUTaHMS, MPUBOJAIIETO K TOKOBOM
neperpyske Jipocceis u Tpanchopmaropa; oOpbiBa (Meperopanusi) HUTU HaKajla OJTHOTO
U3 DJICKTPOJIOB JaMIibl (OT 4Yero jamma paboTaeT Kak BBIIPSIMHUTENH), MPUBOIAIIETO K
TOKOBOM Meperpy3ke NepBUYHON 0OMOTKHM TpaHcpopMaropa Jijisi 0eccTapTEPHOM CXEMBI
MyCKa ¥ TTUTaHU.

Ilpuuunvr 60320panuii 6 pacnpeodenumesbHblX yCMPOUCmMEax, 1eKmpuiecKux
annapamax nycka, nepexiiouenus, ynpaeieHus, 3auiumaol

1. [TeperpeB 0OMOTKH JEKTPOMArHUTa OT MEKBUTKOBOTO 3aMbIKaHUS B PE3yJIbTATE
po0OO0s M30JIAIMU: TOBBIIICHHBIM HANPS)KEHUEM; B MeCTe 00pa30BaHUsI MUKPOTPEIINH
KaK 3aBOJICKOTO Je(heKTa; B MECTE MEXaHUUYECKOTO TTOBPEKICHUSI TIPU IKCIUTyaTallluu; OT
CTapEHUsA; B MECTE JIOKAJIbHOTO BHEIIHErO MEPErpeBa OT HCKPAIIMX KOHTAKTOB; MPHU
BO3JCHUCTBUU MOBBIIIEHHON BJIAXKHOCTH WJIM arpECCUBHOCTU CPEBI.

2. IleperpeB OT TOKOBOHM Meperpy3kd B OOMOTKE dJEKTpOMAarHuTa B pe3yJibTare:
MOBBIIICHHOTO  HANPsDKEHUS TMUTaHUs OOMOTKH DJIEKTPOMArHuTa; JUIMTEIBHOTO
Pa30MKHYTOT'O COCTOSIHMSI MAarHUTHOW CHUCTEMBI MPU BKIIOYEHHM IO HaNpPSHKEHUEM
OOMOTKM; TIEPHOJUYECKOTO0 HEMOTSATHUBAHUS TOJBWIKHONW YacTH CEpACYHHKA O
3aMbIKaHHUSI MAarHUTHOM CUCTEMBI NIPU MEXAHUYECKUX MOBPEKICHUIX KOHCTPYKTHUBHBIX
AJIEMEHTOB  YCTPOMCTB; TMOBBIIMIEHHONW 4YacTOThl  (KOJIMYECTBA) BKJIKOYEHUM —
BBIKITFOUYCHUU.

3. IleperpeB KOHCTPYKTHUBHBIX JIEMEHTOB B Pe3yJbTaTe: OCIA0JICHHSI KOHTAKTHOTO
JIaBJICHUSI B MECTax IMOJKIIOUYEHUS TOKOMPOBOASAIIMX MPOBOJHUKOB, MPUBOISIIIETO K
3HAYUTEJIBHOMY YBEJIMYEHHUIO NEPEXOJHOrO COMPOTUBIICHUS, OKHUCJIEHHS B MECTax
MOJICOCIMHEHNSI TOKOMPOBOJSIINX TPOBOJHUKOB W DJIEMEHTOB, MPHUBOASIIECTO K
3HAYUTEIILHOMY YBEJIMYCHHUIO TIEPEXOAHOTO COMPOTHUBIICHUS; WCKPEHUS pPabodmx
KOHTAaKTOB IIPU H3HOCE KOHTAKTHBIX ITOBEPXHOCTEH, MNPUBOJSIIETO K YBEIUYEHUIO
KOHTAaKTHOTO TIEPEXOJHOTO0 COMPOTUBIICHHS; WCKPEHUS pab0YnMX KOHTAKTOB TMpHU
OKHMCJICHUM KOHTAKTHBIX IIOBEPXHOCTEM U YBEIWYCHUS MEPEXOJHOI0 KOHTAKTHOIO
COTMPOTUBIICHUS;, HUCKPEHHUsS pabo4YnMX KOHTAKTOB TMPU TMEPEeKOocax KOHTAKTHBIX
[IOBEPXHOCTEU, MPUBOMAIIMX K YBEIWYECHUIO KOHTAKTHOI'O COIPOTUBIIEHUS B MECTax
KOHTAKTHUPOBAHMS; CHJIBHOTO WCKPEHUS HOPMAIBHBIX pa0O0dYnX KOHTAaKTOB TMpHU
YIAAJEHUU HUCKPOTACUTENIBHBIX WJIM JYTIOTaCUTENbHBIX YCTPOMCTB; HMCKPEHUS IIpU
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AJIEKTPUYECKOM TMPO0O€ MPOBOAOB Ha KOPIYC, CHUKEHHH 3JIEKTPOH3OJISIIMOHHBIX
KayeCTB KOHCTPYKTUBHBIX JIEMEHTOB OT JIOKAJIBHOTO BO3/IEUCTBUS BJaru, 3arpsi3HEHUH,
CTapeHUsl.

4. 3aropaHus OT NpEAOXpaHUTEIEH B pe3yibTaTe: HarpeBa B MecTax pabodux
KOHTAKTOB OT CHWJKEHHS KOHTAKTHOTO JaBJEHUS W BO3pAaCTaHUA IEPEXOJHOIO
CONPOTHBIICHUS; HArpeBa B MecTaX pabO4YMX KOHTAaKTOB OT OKMCIEHHUS KOHTaKTHBIX
NOBEPXHOCTE W BO3pacTaHUsl NEPEXOJHOTO COMPOTHUBICHUS; PA3JIETAHUS YaCTHULL
pacIuIaBIEHHOTO  MeTajjla  IUIaBKOM ~ BCTaBKM  IPU  pas3pyllleHHH  Kopiyca
OPEAOXPAHUTENS], BBI3BAHHOIO IPUMEHEHHEM HECTAHJAPTHBIX IUIABKUX BCTaBOK
(«KY4YKOB»); pa3jieTaHUsl YaCTHIl PACILJIABICHHOIO METaJUla HECTaHJAPTHBIX OTKPBITHIX
IJIaBKUX BCTABOK.

Ilpuuunvr 6o320panuit 6 31eKMpPOHAZPESAMETbHBIX NPUOOPAX, aAnnapamax,
yCmanoeKax

1. IleperpeB  npuOopoB,  ammapaToB, YCTAaHOBOK  OT  3aMbIKaHUS
DJIEKTPOHATPEBATENIBHBIX 3JIEMEHTOB B PE3yJIbTAaTe: pa3pyLICHUs DIIEKTPOU3OJIALUU
KOHCTPYKTUBHBIX 3JIEMEHTOB OT CTapeHus; pa3pylICHHUs SJIECKTPOU30IALUOHHBIX
AJIIEMEHTOB OT BHEIIHETO MEXaHUYECKOIO BO3/CHCTBUS; HACIauBaHUSI TOKOIIPOBOIAILETO
3arpsA3HEHUST MEXAY TOKOBEIYIIMMH KOHCTPYKTHBHBIMHM 3JIEMEHTAMU; CIIy4alHOTO
NonaJaHusi  TOKONPOBOJAIIMX  NPEIMETOB M 3aMbIKaHUA  TOKOBEIYIIHMX
AJIEKTPOHArpeBaTENIbHBIX 3JIEMEHTOB; OCJIA0JIeHHs KOHTAaKTHOTO JaBJIEHUS B MeCTax
NOAKIIOYEHUS  TOKOMPOBOMSIIMX  MPOBOJAHUKOB, 3JEMEHTOB, MNPUBOMASIIETO K
3HAYUTEJIBHOMY YBEJIIMYEHUIO NEPEXOJHOTO CONPOTHBIICHHS; OKHCIECHHS B MeECTax
NOJICOEIMHEHUSI  TOKOMPOBOASIIMX TMPOBOAHUKOB  3JEMEHTOB, MPHUBOMSILETO K
3HAYUTEJIBHOMY YBEJIMUYEHUIO MEPEXOJHOTO COMPOTUBIEHUS; MPOOOS 3JIEKTPOU3O0IIALUN
KOHCTPYKTHUBHBIX 3JIEMEHTOB TMOBBIIICHHBIM HANPSOKEHUEM MHUTaHUS; BbIKUIIAHUS
HarpeBaeMoil BOJbI (KUAKOCTH), NPHUBOIALIETO K JAePopMaluud KOHCTPYKTHUBHBIX
3JIEMEHTOB, JIEKTPUUECKOMY 3aMBIKAHUIO U PAa3pYLICHUIO KOHCTPYKIIMM HarpeBaresis B
LEJIOM.

2. 3aropaHusi OT 3JEKTPOHArpeBaTeNIbHbIX MPHOOPOB, anmmapaToB, YCTAHOBOK B
pe3ysbTare: CONPHUKOCHOBEHUS FOPIOYHMX MAaTEpUAJIOB (MPEIMETOB) C HArPEBATEIbHBIMU
MOBEPXHOCTAMHM AJIEKTPOHATrPEBATEIBHBIX MPUOOPOB, aNMNapaToB, YCTAHOBOK; TEMJIOBOTO
00Jy4eHHs] TOPIOYMX MaTepHasioB (IIPEIMETOB) OT AJIEKTPOHATrpeBaTEIbHBIX MPUOOPOB,
anmnaparToB, yCTAHOBOK.

HOTpC6I/ITCJ'I$IMI/I TEIIa CUCTEMBI TCIUIOCHAOKEHHUS SIBJISTFOTCS

. TEIUIOMCIIONIB3YIOLINE CAHUTAPHO-TEXHUYECKHE CHCTEMbl 3JaHUil  (CHCTEMBI
OTOTUICHUS, BEHTUIISIIINH, KOHIUITHOHUPOBAHUS BO3/AyXa, TOPSYETO BOJOCHAOKEHUS);
. TEXHOJOTHYECKUE YCTAaHOBKH.
[lo pexumy mnorpelieHus TeIula B TEYEHHWE ToJa pasziUyaloT JBE TPYIIIBI
notrpeduTeneii:
. CE30HHBIE, HY)KJIAIOIIHecs B TEIJIe TOJIbKO B XOJIOAHBIM NMEpUOa Toja (Harpumep,

CUCTEMBbI OTOIICHUSA);



KPYIJIOTrOAWYHBIC, HYXIAOIUCCA B TCIUIC BCECb IO (CI/ICTGMBI ropsa4ero

BOJIOCHA0KEHHS ).

B 3aBUCHMOCTM  OT COOTHOIIEHHUS M  PEKUMOB  OTACIBHBIX  BHUJOB
TEIJIONOTPEOJICHHS] Pa3IMYalOT TPU XapaKTEPHbIE IPYIIIbI NOTPEOUTENEH:

KWIBIC 3JaHUA (XapaKTepHI)I CC30HHBIC pacxoabl TCIJIa HA OTOIUICHUC H

BEHTWISILIUIO M KPYTJIOTOJIMYHBIA — Ha ropsyee BOAOCHAOKEHHUE);

06HICCTB€HHI)I€ 3JaHHuA (CCBOHHI)IE? pacxoabl TCIJIa HA OTOINICHUC, BCHTUJLIIUIO U

KOHJIMIITUOHUPOBAHUE BO3/IyXa);

IIPOMBIINUJIICHHBIC 3JaHUA W COOPYKCHHA, B TOM YHUCIIC CEIBbCKOXO3SIMCTBECHHBIC

KOMIUIEKCHI (BCE BHJbI TEIUIOMOTPEOJICHUS, KOJUYECTBEHHOE OTHOIICHHE MEXIY
KOTOPBIMH OIPEIEIISICTCS BUIOM MPOMU3BOICTRA) [4]

OCHOBHBIMU TNPUYUHAMHU TOXKapa B IMOMEIICHUSX, B KOTOPBIX YCTaHABIIUBACTCS
TEIUIOBOE M Ta30HMCIOJB3YIOIIee O00OpyJ0BaHHE JHOOOH MOIIHOCTH, MOTYT OBITh
[ (13 % {0115

1.
. HCUCIIPABHOCTHU ueneﬁ 3alIUTHhI,

. IOTraCaHHH IINIAMCHHU T'OPCIIKH,

. IAJACHUH JaBJICHUA TCIINIOHOCUTCIIA HHUIKC IIPCACIIBHO JOIIYCTHUMOI'O 3HAYCHMSA,;
. JOCTMOKCHUU ITPCACIIBbHO HOHYCTHMOfI TEMIICPATYPbI TCIINIOHOCHUTCIIA,

. JOCTUKEHHUH TEMIIEPATyphl Cpe/ibl B moMeieHuu npu noxape 70 °C;
7.

OOl h WN

OTKIIIOYCHHUU ITOAAYHN SJICKTPOIHCPI U,

HapylmCcHUHU OTBOJA AbIMOBLIX I'a30B MU COACPKAHNHU B3PBIBOOITACHBIX M BPCIHBIX

BeleCTB (METaH, OKCHJ YIJIepoJa) B BO3JyXe TIOMEIIEHHUS B KOJIHYECTBE,
npeBbimaromeM 10% HIWKHEro KOHIEHTPAUMOHHOTO MOpeAeia pacnpoCTpaHECHUS
IJIAMEHU WK PEAETIBHO-I0MYCTUMON KOHLICHTPALIUH.

KonTpoabHbIe BONIPOCHI

1. laliTe onpeeneHue 3IeKTPOyCTaHOBKHU

2. JlaitTe onpeneneHne TerioyCTaHOBKHY.

3. IlepeunctuTe OCHOBHBIE NPUYMHBI MOXKAPOB B AIIEKTPOHArpPeBATEIbHBIX
npubopax, anmnaparax, ycTaHOBKaXx.

4. HazoBuTe OCHOBHBIE HCTOYHUKH TEIUIOBOM YHEPTUU (TEIIOTHI).

5. Uto Takoe noxap?

6. [lepeuriciiuTe OCHOBHBIE MPUYMHBI TIO’KAPOB B OCBETUTEIBHOM anmaparype.

/. IlepeunciiiTe OCHOBHBIE MPUUYMHBI TI0KAPOB B TEIJIOBBIX AIEKTPOYCTAHOBKAX.
8. HazoBHTE OCHOBHBIE TPYIIIbI MOTPEOUTENEH TEILIA.

9. Ilepeuncnure OCHOBHbBIE MPUYNHBI TTOKAPOB MPOBOJIOB U KabeeH.

10. [Ilepeuncnure OCHOBHBIE TPUYMHBI BO3FOPAHUM  DIIEKTPOJBUTATENEH,
reHepaToOpOB U TPAaHC(HOPMATOPOB.



