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HOV A0 «V1],
«DHEPTETHK»

1 OO0mas xapakTepucTHKA MPOrpaMMbl

1.1 eanb peaJu3zanuu NpOrpaMmbl

KauyeCTBEHHOE H3MEHEHHE Yy oOydammuxcs npodecCHOHANbHBIX  KOMIETEHIIHH,
HEOOXOUMBIX JJIsI BHITTOTHEHUS TPO(HECCHOHATILHOM IeATEIPHOCTH B 00JIACTH OOCITY)KHBAHUS U
pEMOHTa 00OpYIOBAHUS PEICHHON 3alUTHl U ABTOMATUKU JIEKTPUUECKUX CETEH.

1.2 XapakrepucTnka BHIa NPodeccHOHATLHOM 1esITeTbHOCTH

Bun npodeccroHanbHOW JEATEIBHOCTM — TEXHUYECKOE OOCIy)KMBAaHHE U PEMOHT
000py1I0BaHUS PEICHHOM 3aIIUThl U ABTOMATUKH JIEKTPUUECKUX CETEH.

Ilenp Buaa mpodeccuoHaNbHOM AEATENBHOCTH - O0OEeCleYeHHe HAAEKHOCTH M KadyecTBa
AIIEKTPOCHAOKEHUS IOTPEOUTENEN ITyTEM KOHTPOJII TEXHUUECKOIO COCTOSIHUS, CBOEBPEMEHHOTO
Y KaYeCTBEHHOIO IPOBEJICHUS PEMOHTHBIX M AKCILTyaTallMOHHBIX pabOT 000py10BaHUs peleiHON
3alIUTHl U QBTOMATHKH JIEKTPUIECKUX CETEH.

IIporpamma obecnieunBaeT JOCTHKEHHE S pa3psia Ha YETBEPTOM YPOBHE KBATU(UKALIMN
B cooTBeTcTBUH C npodeccruonanbubiM ctannaprom (I1C) 20.034 «PaboTHUK 110 00CTy)KUBaHUIO
U PEMOHTY 00OPY/I0BaHUS peIeHHON 3allUThl U aBTOMATUKH JIEKTPUUECKUX CETE».

BbITyCKHUK, OCBOMBIIMI IpOrpamMMy TOBBIIICHUS KBaJU(UKAUMH padOYuX IO
npodeccum, JOJDKEH obnanaTh po¢eCCUOHAILHBIMU KOMITETCHIIHSIMHU (I1K),
COOTBETCTBYIOILIMMU MATOMY KBaJU(UKALIMOHHOMY pa3psay, B cootBercTBuu ¢ 1IC 20.034:

I1K 1: moaroToBka K BBINOJIHEHHUIO CIIOKHBIX PA0OT M0 TEXHUYECKOMY OOCITY>KUBAaHHUIO U
peMoHTy ycTpoicTB P3A;

IIK 2: mpou3BOACTBO CIIOKHBIX PAa0OT MO TEXHUYECKOMY OOCIIY)KUBAaHUIO U PEMOHTY
ycTporctB P3A;

IIK 3: ocymiecTBieHHE CIIOKHBIX pabOT MO HapsAy WM PACIOpSIKEHUIO B KauecTBe
IIPOU3BOIUTENS PabOT M0 TEXHUYECKOMY 00CITYKMBaHHUIO U PEMOHTY YCTpoiicTB P3A.

1.3 Ilnanupyemble pe3yJbTaThbl 00yUeHHUSs

[Tocne u3yueHnus mporpaMMbl 00YJArONITUICS HOJIKEH 3HATD .

Kon
HaumenoBanue npodeccuoHanbHOM
KOMIIETEHIINH
Bubl NOBpeXIEHUN B DJIEKTPOTEXHUYECKUX YCTAHOBKAX [1K1, T1K2, IT1K3
WHCcTpyKIMu 1O OpraHu3alvy ¥ MPOU3BOCTBY paboT Ha YCTpoHcTBaxX TK1, TIK2, TTK3
P3A 00BEKTOB 3J1€KTPOIHEPTETUKHU
WHCTpyKIIMK 1O TPOBEPKE U3MEPUTENIbHBIX TpaHCHOPMATOPOB [1K1, TTK2, TTK3
KoncTpykninonHbie OSO6GHHOCTI/I Y 3aIUTHBIE XapaKTEPUCTUKH MK 1, TIK2, TIK3
IIPUMEHSIEMBIX YCTPOICTB P3A ’
MeToauky Hanaj Ik u MPOBEPKHU SIIEKTPOMEXAHHYECKHX 1 MK 1, TIK2, TIK3
MHKPO3JIEKTPOHHBIX yCTpOMCTB P3A ’
MeTtoaudeckue yKa3aHus 110 HAJIQJKE BBIIPSMUTEIBHOTO 3apsiIHO- K1, TIK2, TTK3
M0/13apsTHOTO arperaTa
Ha3nauenue ¥ NpuHIMI JeWCTBUS M3MEPUTENLHBIX TPaHC(HOPMATOPOB [1K1, ITK2, TTK3
Haznauenue u cxembl 6JIOKHPOBOYHBIX YCTPOMCTB OCHOBHOT'O MK 1, TIK2, TTK3
00opynoBaHus
Ha3nauenne u BHABI BRICOKOYACTOTHEIX 3aIIUT TIK1, IIK2
Haznauenue AIIB nunuit anextponepenaun, TpaHcOpMaTOpPOB U ILIUH K1, [IK2
MOJICTAHIINH ’
Has3nauenue ciiecapHOro ¥ MOHTEPCKOIO MHCTPYMEHTA [1K1, I1K2, TTK3
OO0mre NpUHIKIIBI TOCTPOCeHUsI ceTH HanpspkeHuem 0,4 - 220 kB IIK1, I1K2, ITK3
OO6mue cBeIeHNs 0 Ha3HAYCHUH YCTPOUCTB P3A, BTOpUUYHBIX LIeTIeH IIK1, IIK2, TIK3
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VCTPOWCTB PEJIEMHOM 3ALLIUTBI 1 ABTOMATHKH» (VK-4, PA3PSI]] -5)
Kon
HaumenoBanue npodeccuOHaTBLHON
KOMIIETCHIIMH
OOmrre cBeeHust 00 UCTOYHUKAX U CXEMax IMUTaHHsI ONIEPaTUBHOTO TOKa, K1 TIK?. TIK3
IIPUMEHSIEMbIX Ha 00bEKTaX MIEKTPOIHEPTETUKU ’ ’
OOure TexHu4Ieckrue TpeOOBaHMs K MUKPOITPOLIECCOPHBIM YCTPOCTBaM K1 TIK?. TIK3
3aIUTB] 1 aBTOMATUKH SHEPTOCUCTEM ’ ’
OCHOBBI METPOJIOTUU [IK1, T1K2
OCHOBBI TEXHMYECKOW MEXaHUKH, PU3UKH, PATUOTEXHUKH IIK1, I1K2
OCHOBBI TEOPUH UHTETPATBHBIX IIU(PPOBBIX YCTPOHCTB [1K1, TTK2
OCHOBBI TEOPUHU AIECKTPONPUBOIA I1K1, ITK2
OCHOBBI SHEPreTUKH, FIEKTPOTEXHUKH U 3JIEKTPOABTOMATHKH I1K1, T1K2
OcHoBHbI€ cTIOCOOBI BBIITOJIHEHHUS 3aLIUTHl HA IEPEMEHHOM OIIEPATUBHOM
ToKe IIK1, ITK2
O06beM U HOPMBI UCIIBITAHUS AIEKTPOOOOPYIOBAHUS I1K3
Oco6eHHOCTH PUHIMIIOB BBIIIOJHEHUS U aJlTOPUTMOB
¢byHKurOHMpOBaHUs YCTpoiicTB P3A Ha 00beKTax ¢ mepeMeHHbIM, I1K3
IIOCTOSIHHBIM U BBIIPSMJICHHBIM OIIEPaTUBHBIM TOKOM
[IpaBuiia TeXHMUECKOT0 00CIyKUBaHUsI yCTpoiicTB P3A [1K2, T1K3
ITopsinok BeInosHEHHs pabOT MO TEXHUYECKOMY OOCITY>KUBAHHIO U
pel\fI)OHTy CJI0JKHBIX 3aHIII)/IT g ’ TIKI, TIK2, 1IR3
[IpaBuiia TEXHUYECKOM IKCILTyaTalluy JIEKTPUUYECKUX CTAHLIMK U CETeH
NN . [IK1, ITK2, TTIK3

Poccuiickoit deneparnuu B obmactu ycrpoiicts P3A ’ ’
[IpaBuia ycTpolicTBa 3JI€KTPOYCTAHOBOK ITK1, TTK2, TTK3
[IpyHIMNHATBHBIE CXEMBI CUTHAIM3ALUU U JUCTAHIIMOHHOTO YIIPABICHUS
MIPUBOJIaMU BBHICOKOBOJIBTHBIX BBIKJIFOUATeNIel HanpspkenueM 1o 220 kB IIK1, IIK2, ITIK3
BKJIFOUUTENIBHO
[TocnenoBarenbHOCTh YTEHUS MPUHIMIUAIBHBIX, COBMEIICHHBIX, K1 TIK2
Pa3BEPHYTHIX U MOHTAXHBIX CXEM PEJICHHON 3aIUTHl 1 ABTOMATUKH ’
Pacuers! B pejieniax mocTpOeHUsI TEOMETPUUYECKUX KPUBBIX MTPU K1 TIK2
peryJIMpOBaHUM aImnapaToB PeJICHHON 3aINUThI ’
PexoMeHnaanuu 1o MoJepHU3alu1, PEKOHCTPYKIIMU U 3aMEHE JJIUTEIIbHO
JKCIUIYaTUPYEMBIX YCTPOUCTB PEIECHHOMN 3alUThl U JJIEKTPOABTOMATUKHU [IK1, ITK2, TTIK3
SHEProCUCTEM
Caenenus 0 MaTepuanax, IpUMEHIEMbIX TP PEMOHTE ycTporcTB P3A [1K1, ITK2, TTK3
CoBpeMeHHBIE CPEACTBA BBIYMCIUTENBHON TEXHUKHA, KOMMYHUKALMN 1 K3
CBSI3U
CriocoObl ¥ TEXHUUECKUE CPEJICTBA KOHTPOJIS M 00eCIieueHs KauecTBa K3
AJEKTPOIHEPTHH
ITopsimok gomycka K paboTe B COOTBETCTBUHU C TPEOOBAHUSMHU OXPaHbI K3
TpyJa NpH SKCIUTyaTallMH IEKTPOYCTaHOBOK
CriocoObl MepeKIIIoYeHNs YCTPOMCTB 3alUThI ¢ OJJHOTO TpaHChopMaTopa K1 [IK?
TOKA WJIM HAIIPSDKEHUS HA APYTron ’
CxeMbl KOMMYTAIMH, PEXUM pabOThI U JAeTalbHbIE CBEICHUS O 3alUTaxX
TE€HEPATOPOB, TpaHC(HOPMATOPOB, MIEKTPOIBUTATENCH, KAOCTHHBIX U [IK1, T1IK2
BO3YIIHBIX JIMHUH DJIEKTPOINIEpEAAYN
TexHnvecKne XapaKTePUCTUKU 00CTY)KHUBAEMOTO 000PYIOBaHUS I1K1, TTK?2, TIK3
TpeboBanust K ycTpoHCTBaM pesIeiHOM 3aIUThl, X Ha3HAYEHUE [1K1, TTK2
TpeboBanust K yCTpOHCTBAM CETEBOM aBTOMATHUKH, MX Ha3HAYCHHE I1K1, TTK2
Y ciioBHS CEIEKTUBHOCTU JIEUCTBUS 3aIUTHBIX YCTPOWCTB IIK1, IIK2
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Kon
HaumenoBanwue npodeccuoHaTBEHOMI
KOMIIETEHIINHU
Y CTpoWCTBO Y MPUHIIMIT ICHCTBHS TTOJIYTIPOBOAHUKOBBIX PHOOPOB [1K1, TTK2
YCTpoiCTBO M MPUHIUIT JEUCTBUS CUIJIOBBIX AJIEKTPUUECKUX MAIIUH I1K1, ITK2
DNEKTpUUECKHUE ENH MIOCTOSHHOTO U IEPEMEHHOTI0 TOKA [1K1, TTK2
DIEeKTPOU3MEPUTEIILHBIE MPUOOPHI U IICKTPUUCCKUE N3MEPEHUS I1K1, TTK2
SIBneHue IEKTPOMArHUTHON MHAYKIIMU U MAarHUTHBIE LIENU [IK1, ITK2
[Topsi oK NpUMEHEHUS U UCIIBITAHUS CPEJCTB 3AIUTHI, HCIIOJIb3yEMbIX B
BHGII)(TPOYCTIZIHOBKEIX P , g TK1, TK2, TTK3
[IpaBuia 6e3omacHOCTH MpH paboTe C UHCTPYMEHTOM U
l'[}fl))I/ICHOCO6J'IeHI/I$IMI/I PP P TIKI, TIK2, TTK3
[IpaBuiia TeXHMYECKOTO 00CIy)KUBaHUsI yCTpoiicTB P3A I1K1
TpeboBanust oxpaHsl TpyZa, MIPOMBIIIJICHHON U MOXAapHOI
0€30MacHOCTH, TIPOU3BOJCTBEHHOW CAaHUTAPHUU U MIPOTUBOIIOXKAPHOI [IK1, I1K2, T1K3
3aIUThl, PETIIAMEHTUPYIOIIUE IEATEIHLHOCTh O TPYAOBON (QYHKITUN
WHcTpyKLMIo 10 OKa3aHUIO NEPBOM OMOIIM [TPU HECYACTHBIX CIydasix
Ha lez)}I]/II;BO,I[CTBe b b & IIK1, TK2, ITK3
[Tocne n3yuenus nporpaMMbl 00yJaroIIMiics J0JIKeH YMeTh:
Kon
HaumenoBanue npodeccnoHanbHOM
KOMIIETEHIIUH

PaGorats B Opurane TIK1, TIK2
Paz6upath 1 coOupaTh MEXaHUYECKHE U SJIEKTPUUYECKHE YACTH YCTPOHCTB
P3A [IK1, ITK2
Hcnonb3oBathk 6a3bl JaHHBIX U MAKEThI MPUKJIAIHBIX IPOrpaMM B CBOEH MK, TIK2

MpeAMETHOM 00IacTu

HactpanBate cnoxnsle ycrpoiictBa P3A [1K1, TTK2, TTK3

HpI/IMeHSITI) CCTCBBIC KOMIIBIOTCPHBIC TCXHOJIOTMH, CTAHAAPTHBIC

[IK1, T1K2, T1K3
o(ucHbIEe PUIIOKEHUS! HA YPOBHE MOJIH30BATEIS ’ ’
[IpuMeHsTH cripaBOYHbIE MaTEpUaJIbl B 00JACTH BBIOJIHEHUS padoT 1o
TEXHUYECKOMY OOCIIY’)KHBAHHUIO M PEMOHTY JIEKTPOMEXaHUUYECKUX, K1, [IK2. TIK3
MUKPOMPOILIECCOPHBIX U MUKPOIJIEKTPOHHBIX yCcTporcTB P3A ’ ’
NEKTPUUYECKUX CETEN
[IpuMeHsTH cripaBOYHbIE MaTEpUaJIbl B 00JACTH BBIOJHEHUS padoT 1o
TEXHUYECKOMY OOCITY>KUBAHHIO U PEMOHTY CIOXHBIX 3aIUT [IK1, ITK2, TTIK3
AJIEKTPUYECKUX CETEH
PaboTath ¢ U3MEpUTENLHON M UCOIBITATEILHON anmnaparypon [1K1, ITK2, TTK3
PaboTath co ciecapHbIM U MOHTEPCKUM HHCTPYMEHTAMHU [1K1, TTK2, T1K3
f:;(?;;pam 1 coOupaTh MEXaHUUECKUE U DJIEKTPUUECKHUE YaCTU CIOKHBIX TK1, TIK2, TTK3
PaznenbiBath, cpamyBaTh, M30JIMPOBATH U NAATh TPOBOAA TIK1, IIK2, T1K3
CTpouTbh BEKTOPHBIE IMAarpaMMBbl B LIEMSAX TOKA U HANPSYKEHUS [1K1, ITK2, TTK3
YuTtath KOHCTPYKTOPCKYIO JOKYMEHTAIINIO, paboyne yepTexu
3JICKTpI/I‘{eCKI/II€):yCI<XGI\I/:BI Yo AR e P ’ TIKI, TIK2, TTK3
[TpumeHsATh cpencTBa MOKAPOTYIICHUS IIK1, TTK?2, TTK3
[Tpon3BoauTh paboTHI ¢ COOMOACHIEM TPpeOOBaHUI 0€30MTACHOCTH ITK1, ITK2, TTK3

Oxa3bIBaTh NEPBYIO MOMOLIb P HECUACTHBIX CIIydasx Ha POU3BOJICTBE [1K1, I1K2, TTK3
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OCHOBHAJSI ITPOTPAMMA ITPO®ECCHUOHAJIBHOI'O OBYYEHU A
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VCTPOMCTB PEJIEMHOM 3AIINTHI 1 ABTOMATUKI (YK-4, PA3PS]I -5)

OOyuaromuiicss 0JKeH 00J1a1aTh HaBbBIKAMHM IPAKTUYECKOTO BBIMOTHEHUS CICAYIOIINUX
TPYAOBBIX JICUCTBUIA:

Kon
HaumenoBanwne npodeccnoHaTBLHOMI

KOMIIETEHIIMH
Benenue ucroiHUTEFHON TOKYMEHTAIIMU TI0 00CITY>KUBAEMBIM K1
ycTpoiicTBam P3A seKTprUYeCcCKUX ceTeit
CocraBienue 1e(heKTHBIX BeIOMOCTEH Ha MpuOopHI, ycTpoiicTBa P3A K1
ANEKTPUUYECKUX CeTel
CocraBieHue 3asBOK JUIsl BHECEHHS B IUTaH-TPaQHUK TEXHHYECKOTO K1 2. TIK3
oOcimyxuBaHusl yCTPOHCTB P3A aIeKTprUYecKuX ceTei >

14. JlokymeHTBbI, Ha OCHOBE KOTOPBIX pa3padoTaHa mporpamMmma

®denepanbubiii 3akoH "OO oOpazoBanuu B Poccuiickori ®denepanuu" No273-O3 or
29.12.2012 ropa.

[Tpukaz MunuctepctBa npocseuieruss PO ot 14.07.2023 r. Ne534 "O6 yTBepkIeHUU
[Tepeuns mpodeccuit pabounx, MTOHKHOCTEH CIIY)KaIUX, MO KOTOPHIM OCYIIECTBIISETCS
npodeccuoHaibHOe 00ydYeHue".

[Tpuka3 Munuctepcra oopazoBanus u Hayku PO ot 26.08.2020 Ne438 "O06 yrBepk1eHIH
[Topsimka opranu3aly U OCyIIeCTBIEHUs: 00pa30BaTeNbHOM IEATEIHHOCTH IO OCHOBHBIM
nporpaMmMam poheCCUOHATLHOTO 00ydIeHU "

MeToauueckre pEeKOMEHJAIMU IO pa3pabOTKe OCHOBHBIX MPOQEeCCHOHATBHBIX
00pa30oBaTeNbHBIX NPOTPAMM M JIOTIONIHUTENBHBIX MPO(GECCHOHATBHBIX IPOTPaMM C
Y4€TOM COOTBETCTBYIOMINX MPO(hecCHOHATbHBIX cTaHaapTOB (yTB. MunoOpHayku Poccuun
22.01.2015 NeJ1JI-1/05BH).

[Tpodeccuonansubiit cranmapr 20.034 «PaGoTHUK 1O OOCTY)KHBAaHUIO M PEMOHTY
000pyIOBaHUS PEJICMHON 3alUThl U aBTOMATHKU JJIEKTPUUECKUX ceTel» (yTBEpKIeH
npukazoM Muntpyna Poccun ot 09.11.2021 Ne786mH).

VYeras HOY JTIO « Y11 «DHEepreTuk».

JloxansHbie HOpMaTuBHbIE akThl HOY IO «Y1I «OHepreTuky».

IIpu pa3paboTke mnporpamMmbl YYTE€Hbl pPEKOMEHJAIMM 0a30BbIXx mporpamm I[TAO

«Poccetn» «DNEeKTPOMOHTED MO TEXHUYECKOMY OOCITYKUBAHUIO U PEMOHTY YCTPOMCTB pesieiHOM
3alUTHl ¥ AaBTOMATHKH 3JIEKTpUUECKuX ceTei 5(6) paspsaar.

1.5. TpeOoBaHusI K YPOBHIO NOATOTOBKH MOCTYNAIOLIEr0 HA 00y4YeHHe

K ocBoenmio mporpamMmbl NOBBINICHUA KBaJIHq)HKaHHI/I JOIIYCKAXOTCA JIHla.

cpeanee npodeccuoHanbHOe 00pa3oBaHUE WIIM OKOHYMBIIME OOY4YE€HHE 10 OCHOBHOM
nporpaMmMme npoQeccuoHanbHON MOATOTOBKH (IIEPEnoAroTOBKH) pabouux mo npodeccuu
IIEKTPOMOHTEPA 10 PEMOHTY YCTPOMCTB PEIEHHON 3alUThl U aBTOMAaTUKH;

UMEIOIUE CTaX PabOThl HE MEHEE IECTH MECALEB MO MPOo(eccuu 3IEKTPOMOHTEpa 10
TEXHUYECKOMY OOCITYy>KUBAaHUIO U PEMOHTY ycTpoiicTB P3A 4-ro paspsaa.

1.6. OcobGeHHOCTH peanu3auuy NPOrPaMMbI

[Iporpamma mipenHa3zHadeHa I OOYYEHHUS DIEKTPOMOHTEPOB TIO TEXHUYECKOMY

06CJ'IY)KI/IB8.HI/IIO U PEMOHTY YCTpOﬁCTB peneﬁHoﬁ 3aIlIUTHI 1 ABTOMATUKH JSJICKTPUICCKUX CETeH.

HopmaTtuBHBII CpOK OCBOEHUS MPOTPaMMBI — 72 akaJeMUYECKUX daca.
OO0pa3oBarenbHbIi MpoLecC OCYIIECTRISIETCS B TeueHHe yueOHoro roga. s Bcex BUJIOB

3aHATUM  YCTAHOBJIEH  AKaJE€MHUYECKMHA  4Yac  MPOJOJDKUTENBHOCTBIO 45 MHHYT.
[TponomKUTEN,HOCTD 3aHATUN B JICHDh — HE OoJiee 8 akaJeMHYeCKHX 4acoB.
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«DHEPreTHK» «QJIEKTPOMOHTEP 10 TEXHUYECKOMY OBCJIY>KUBAHUIO U PEMOHTY cp. 8
VCTPOMCTB PEJIEMHOM 3AIINTHI 1 ABTOMATUKI (YK-4, PA3PS]I -5)
dopma OpraHM3alvy 3aHATAA  TEOPETHYECKOIO 06yquI/151 — TIpynmnoBas, g

IPAaKTUYECKOI0 00Y4YEHUs — MHAUBUYAIbHO-TPYIIIOBAsl.

[Tpu peanuzanuu TporpaMMBbl IPETYCMOTPEHBI 3aHATHUS 10 OYHOH, OYHO-3a04HON (popMam
oOyuenus. Ilpu ouHO-3a0uHON (¢opme o00yueHus Mporpamma peaqu3yercss YacTHUYHO C
IPUMEHEHHUEM 3JIEKTPOHHOTO O0Y4YEHHUS M AUCTAHIIMOHHBIX 00pa3oBaTenbHbIX TexHonorui (30 u
JOT). Jlns oOydaromuxcs B OYHO-3a09HOM (opMe ¢ yacTuuHbIM mpumeHeHuem D0 u JJOT
COCTABJISICTCS] MHMBHUYabHBINA YUeOHBIN TIJIaH.

Texymuil KOHTPOJIb 3HAHUM M NMPOMEKYTOYHAsl aTTECTalUsl IPOBOAUTCA 3a CUET 4YacoB,
OTBEJICHHBIX Ha U3yYEHHE TEOPETUUECKOr0 MaTepHaa.

HroroBas arrectauus HOpoxXoAUT B  (GopMe  KBAIM(PHUKALMOHHOTO  SK3aMEHa.
OOyu4aroumMces, yCIeuIHO CAABIIUM dK3aMeH, BBIACTCS CBUIACTEILCTBO O Ipodeccun pabouero
¢ npucBoeHueM kBanupukanuu. OOyyaromuMmcs, He CAABIIUM KBaIU(UKALMOHHBIM 3K3aMeEH,
BbIJIa€TCS CIpaBKa 00 00y4eHUH.



OCHOBHA S ITPOTPAMMA TTPO®ECCHUOHAJIBHOT'O OBYUEHUSI

HOV A0 «V1], TOBBIIIEHUSA KBAJIMOUKAITN PABOYMX
«DHEPreTHK» «3JIEKTPOMOHTEP 10 TEXHUYECKOMY OBCJIYKUBAHUIO U PEMOHTY c1p. 9

VCTPOMCTB PEJIEMHOM 3AIINTHI 1 ABTOMATUKI (YK-4, PA3PS]I -5)

Penakius 2

2. Kagenaapublii yueOHblii rpadpuk

OCHOBHOM TIPOrpaMMBbI TIPOECCHOHAITBHOTO 00YYIeHHS TOBBIIICHNS KBaTH(PHUKAINHA pabodanx
«DJIEKTPOMOHTEP MO TeXHNYECKOMY 00CTYKHBAHHMIO 1 PEMOHTY YCTPOMCTB
peseiinoii 3amuTel 1 aBToMaTukm» (YK-4, pa3psa 5)

HopmatuBHbIil cpoKk 0CBOEHHUS IPOrpaMMbl COCTaBISAET 72 yaca: 68 4acoB TEOPETHUECKOE
o0y4eHHe U MPaKTUIECKUE 3aHATHA, 4 9aca — UTOroBast aTTECTaLIHSL.
[TpoomKUTETHHOCTh OTHOTO AYAUTOPHOTO Y4eOHOTO 3aHATHS — 2 aKaJIeMHUYECKUX daca
(90 munyT).
Kanennapusiii yueOHbIN rpaduk (pacnucanue 3aHATHI) COCTaBIsIETCs Py Habope TpynIbl
Ha 0Oy4cHHE.

TpynoemkocTs
Ne HaumeHnoBanue paszzaena, MOy, TEMbI (akx. yac.)
Bcero | 1 memend | 2 uenens

1 | Oxpana Tpyna 2 2
2 | [Toxapnas 6e30macHOCTD 1 1
3 | DnexTpoOe30macHOCTh 2 2
4 | OOmye MOHATHUS O PEJICHHOM 3alUTe ¥ aBTOMATHKE 2 2
5 | TOD kak Teopernueckasi ocHoBa P3A 16 16
6 | Enunuunsie pene kak 0a30Bbid aemMeHT P3A 2 2
7 | TT u TH kak ucrounuku curaanoB gid P3A 8 8
8 | Knmaccudukanus P3 2 2
9 | TokoBBI€E 3aIIUTEI 5 1 4
10 | 3amura TpaHcHOpPMaTOPOB 6 6
11 | Uctounuku CH u OT Ha nmoxacraHIuu 2 2
12 | IIlpyHUMIIBI BHIMTOJTHEHUS CIOKHBIX 3aILUT 3 3
13 OcHOBHBIE BUJIbI M IPUHITUIIBI BHIMIOJHEHHUS YCTPOUCTB 3 3

ABTOMATHKU
14 | Hudposas noacranius u mudposeie ycTporictBa P3A 12 12
15 | OcHoBbI 3kcmutyatanuu P3A 2 2
16 | Urorosag arrecranus 4 4

BCEI'O 72 36 36
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3. Yu4eOHBIH mJIaH

OCHOBHOM TIPOrpaMMBbI TIPOECCHOHAITBHOTO 00YYIeHHS TOBHIICHNS KBaTH(PUKAINHA pabodanx
«JIeKTPOMOHTEP N0 TEXHUYECKOMY 00CTYKHUBAHHMIO H PEMOHTY YCTPOICTB
peJieiiHoii 3amuThl U aBToMaTuKW» (YK-4, pa3psan S)

TpyaoeMKoCTb, ak. 4ac dopma
Ne HanmenoBanue paznena, Ny
i N ——— Beero Texunu IIpakr. Hrorosas l'IpOMeZKyTO‘-IHOI/I/ UTO
3aHATHA aTTeCcTaluAa TOBOHU aTTECCTAIUN
1 | Oxpana Tpyna 2 1 1 3auer
2 [Toxapnast 6€30mMacHOCTh 1 0,5 0,5
3 | DnekTpobe30macHOCTh 2 1 1 3auer
OOmme IIOHSTHUS 0
4 | peneitHOW ~ 3amMTe U 2 2
aBTOMATHKE
TOD xkak TeopeTnueckas
5 ocHoBsa P3A 16 16
6 Enuauunbie  pene  Kak 2 2
0a30BEbIi di1eMeHT P3A
TT m TH xak HCTOYHUKU
/ curnaiaos st P3A 8 6 2 3auer
8 | Kimaccudukamms P3 2 2
9 | TokOBBIE 3aIIUTEI 5 5
10 | 3amwuTa TpanchopMaTopoB 6 3 3 3auer
1 Ucrounukn CH u OT Ha 2 2
IMOICTAHIIUN
12 [TpuHIMIBI  BBITOHEHUS 3 3
CJIOKHBIX 3aIl[UT
OcHOBHBIE BUJIBI 5
13 | OpUHOMIBI  BBITTOJHEHUS 3 3
YCTPOMCTB aBTOMATHUKHU
Hudposass moactanmus u
14 | uudpossie ycrpoiictBa | 12 2 10 3auer
P3A
OCHOBBI SKCIIyaTalluu
15 | p3a ¥ 2 2
16 | Utorosas arrecranus 4 DK3aMeH
BCET'O 72 50,5 17,5 4
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4. Pabouue mporpaMmmbl

Tema 1. Oxpana Tpyaa (2 ak. yaca)
1.1 TpyaoBoe 3aK0HOAATEJIHLCTBO

Tpynosoii konekc Poccuiickoit @enepanun. OOmHME MOT0XKEHUS 00 OXpaHe Tpya.

CommanbHoe mapTtHepcTBO B cdepe Tpyma. OOsS3aHHOCTH U OTBETCTBEHHOCTH
paboronarens u pabotHuka. TpymoBoit moroBop. Pabouee BpeMs u Bpemsi orabixa. Omata u
HOPMHPOBaHUE TPy/a. ['apaHTUU U KOMITEHCalUu paboTHUKaM. MatepuanbHas OTBETCTBEHHOCTh
CTOPOH TPYAOBOTO JIOTOBOpA.

3amuTa TPYJAOBBIX IpaB PaOOTHUKOB. Paspenienne TpyaoBbIX criopoB. OTBETCTBEHHOCTh
3a HapyIIeHHE TPYAOBOIr0 3aKOHOAATEIHCTBA.

1.2 IIpaBuJa mo oxpaHe Tpyaa

WHcTpyKkunsa mo oxpaHe Tpyaa Juis SJIEKTPOMOHTEpa MO OOCTY)KMBAHUIO U PEMOHTY
000py1I0BaHUS PEICHHOM 3aIIUThHl U ABTOMATHUKH JIEKTPUUECKHUX CETEH.

TpeboBanust oXpaHbl TpyZAa MPHU IKCILTyaTaALUU JIEKTPOYCTAHOBOK.

[IpaBuna no oxpane Tpyaa rnpu padboTe ¢ HHCTpPYMEHTaMHU U IPUCTIOCOOTICHUSIMHU.

TpeboBanust IlpaBun mo oxpaHe Tpyda mpu pabore Ha BeicoTe. OpraHuzauus u
npoBeneHNe padboT Ha BeicoTe. TpeboBanus k paboTHuKaM. ObecriedeHne OE30MACHOCTH MPHU
pabotax Ha BbicoTe. CpeAcTBa 3alIUThI OT MaJCHHs C BBICOTHI. TpeGoBaHMs K TPOU3BOJICTBEHHBIM
MOMEIICHUSIM ¥ TMPOU3BOJCTBEHHBIM IUIOMIaAKaM. TpeOoBaHUS K NPUMEHEHUIO CHUCTEM
obOecrieueHus Oe3omnacHOCcTH paboT Ha BhIcOTe. lIpuemMbl Ge3omacHOro MpoBeaeHUs paboT Ha
BBICOTE.

WNuctpykTaxu u odyuenue. Menununckue ocMoTpbl. [lopsiiok qomycka kK paboTam.

CpenctBa HMHIUBHAYATHHOM M KOJUIEKTUBHOW 3amuThl. Hopmbl Bbigaum. I[lpaBumia
MIPUMEHEHHUS CPEACTB UHANBUYAIbHOM 3aILUTHI.

1.3. IIpaBuiia okazaHus NePBOIl MOMOILIY NOCTPaJAaBIIEMy

OpraHu3anvoOHHO-NIPAaBOBbIE ACHEKThl OKa3aHUs NEPBOM MOMOIIH.

OkazaHue TEepBOM TOMOIIM TPH OTCYTCTBUM CO3HAHWsI, OCTAHOBKE JIBIXaHUS W
KpoBooOparenus. [IpaBuna ompeneneHus MPU3HAKOB KU3HU Y TMOCTPAJaBIIET0. AJTOPUTM
MpOBEICHUS  cepaeuHo-nerounoit  peanumaruu  (CJIP). CJIP ¢ wucnonp30BaHHEM
ABTOMATUYECKOTO HAPYKHOTO AepuOpuisTopa.

OxkazaHue NepBOM MOMOIIM MPU HAPYKHBIX KPOBOTEUEHUSAX M TpaBMax. CoBpeMeHHBIE
NPOTOKOJBl W aJNrOPUTMBbI OKa3zaHus TnepBod mnomowmu. Anroput™ «Kymak- bapun».
KpoBoTeuenusi, mnpu3HaKW KpOBOMOTEPH, BHIBI KpoBoTeueHUH. CrocoObl OCTaHOBKHU
KpOBOT€UEeHHH. Y nymibe. BoccTaHOBIIEHHE MPOXOAUMOCTH BEPXHUX ABIXATEIbHBIX MyTEH MpuU
nHopoaHoMm teine. Jlérkue. OTKpBITHII MHEBMOTOpaKCc. HanokeHue OKKIHO3MOHHOM MOBS3KU U
nacTeipsi. Aprepuu u BeHbl. TpaBmatuueckuii mok. Konotys. Ilepeoxnaxnenue. [leperpeBanue.
bons. O6ez6onmuBanue. [logpoOHBI ocMoTp mocTpanasmiero. IlocienoBaTeIbHOCTH OCMOTpA.
[IpaBuna npoBeieHUs] OCMOTpA.

Tpasma ronossl. TpaBMa riaza u Hoca. TpaBMma 1€, OCTAHOBKA KPOBOTEUEHUS, (PUKCAITHS
meu. TpaBma rpyau. TpaBMa >KMBOTa, BBIMAJeHUE OPraHOB OpIOIIHOW TojocTu. TpaBma Ta3a.
TpaBma koHeuHocTH. MMoOunu3anus npu TpaBMe KoHedHocTH. Hamoxenue mumH. OXOTH.
TpaBma mno3BoHOYHHMKA. [lepeHocka mocTpajgaBmiero. MeToabsl KOHTPOJISE — COCTOSTHUS
MOCTPa/IaBILETO.

OxazaHue TepBOW MOMOIIW MPU MPOYUX COCTOSHUAX. DIeKTpoTpaBma. OcBOOOXKICHUE
MOCTPAJABIIErO0 OT JEUCTBUSI dBJEKTpUUecKoro Toka. OTpaBineHue. YKyChbl >KMBOTHBIX.
VYromnenune. O6mopok. CynopoxkHoe cocTossiHue. CUHIPOM 3aBHCaHUS, YBaKyalllsi C BBICOTBHI.
HeotnoxHbie TepameBTHUECKUE COCTOSHUS: WH(GAPKT, HMHCYIbT, TUIEPTOHUYECKUN KpH3,
Oponxocna3M, caxapHbiit 1uadet. [Icuxonorudeckast moaIepKKa.
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[lepeueHb NpakTUUECKUX 3aHATHI

TpynoemMKocTs,

HanmenoBanne IMPAKTUYCCKOI'O 3aHATHA, pa6OTBI gac

[IpakTuueckas padora 1
OTtpabotka kommiekca CJIP
[IpakTruyeckas pabora 2
OtpaboTKa IPHEMOB BPEMEHHOH OCTAHOBKH KPOBOTEUYEHHUSI 1
[IpakTuyeckas padora 3

OtpaboTka MpHUEMOB  OCBOOOXKICHUS  IIOCTPAAaBUIErO  OT  JCHCTBHSA
AJIEKTPUUECKOTO TOKA

Tema 2. ITo:kapHas 0e3onmacHocThb (1 ak. yac)

[IpaBmia moxapHOW 0€30MacHOCTH B JJIEKTPOCeTeBOM Komiuiekce. Krmaccudukanms
MOMEIIEHUA 10 B3PHIBONOKAPHOM M MOXKAPHOM OMAacHOCTU. MHCTpYKTaXku MO MOKapHOU
0e30macHOCTH Ha paboveM MecTe.

OCHOBHBbIE MOHATHSI O TOPEHUU U paclpocTpaHeHuu miaMmeHu. OnacHbie (MOpaXkaroIue)
(dakTopsl mokapa U B3pbiBa. OCHOBHBIE MPUHILIMIIBI T0KAPHON OE3011aCHOCTU: MPEAOTBpAllEHUE
BHECEHHUSI TOPIOYEH CMECH; MPEJOTBPALLIEHUE BHECEHUS B TOPIOUYIO CPEAY UCTOUHUKA 3aKUTaHUS;
FOTOBHOCTb K TYIICHHUIO [T0’Kapa U JIMKBUAALNHU TIOCIEICTBUI 3arOpaHusl.

CpenctBa um Meroabl TyweHus mnoxapa. Cuctembl noxapHod 3amutel. [loxkapHas
CUTHaIM3aIMsl. ABTOMATUYECKUE U MTOJIyaBTOMAaTHUECKUE YCTPOMCTBA OOHAPYKEHUS U TallleHUs
M0’Kapa, KOHTPOJIb UX COCTOSTHUS.

Turmbl 1 Ha3HAYCHUS Pa3IUYHBIX BUIOB OrHeTymuTenel. Kiraccudukarms oraeTymuTennei
W orHerymamero BemectBa. (OCHOBHbIE IapaMeTpbl  OrHerymurenedl. Pa3smenieHue
orHerymmurenei. [lopsnok npuBenenus B neicTBue orHerymutenei. O0beM U NMEePHOIUIHOCTD
MPOBEJICHUS TEXHUYECKOTO OOCTYKMBaHHs OTHETyIIUTenel. JJokyMeHTalusi Ha OTHEeTYIIUTEH.
Mepsl 6€3011aCHOCTH NP UCIIOJIb30BAHUU U TEXHUYECKOM O0CTYKMBAaHUM OTHETYIIUTENEH.

[Topsimok cooOmieHnss U BBI30BA HAa OOBEKT MOXKAPHOW YaCTH ISl TYIICHHUS IOXKapa.
JIukBuanus 3aropanus MepcoOHaIOM HMEIOLMMUCS CPEACTBAMU JJIsl TYLLIEHUS! OTHS. DBaKyalus
J0JIeH U MaTepUANIbHBIX [IEHHOCTEN MPU BO3HUKHOBEHUH MOXKapa, MIIaH 3BaKyalluu MpH Moxape
Ha oObekTe. [1nan moxapoTyiieHus Ha OOBEKTE.

OO0s13aHHOCT, M OTBETCTBEHHOCTh TMEpCOHANa MPEeanpusTus B OO0JACTH MOKapHOU
0e301acHOCTH.

[TpruuHBI IOKapa B AIIEKTPOYCTAHOBKAX, BOZMOXKHBIE MTOCIEACTBUS U yIIepo.

IlepedeHb MPAKTUYECKHUX 3aHATUN

TpynoemMkocTs,

HaumenoBanue MPaKTHYCCKOI'O 3aHATHA, pa6OTBI gac

[IpakTHueckoe NpUMEHEHUE CPEICTB 3AIIUTHI TP JIMKBUAJALUU O4ara roxkapa u
MEPBUYHBIX CPEJCTB MOKAPOTYIIEHUS (TIEPEHOCHBIX OTHETYIIUTENEH) U CPEICTB 0,5
3alLUTHI IPU JIMKBUJAIIUY O4ara roxapa

Tema 3. DiexTpode3onacHocTh (2 aK. 4aca)

TpeboBanus IIpaBui mo oxpane Tpyaa Npu IKCIUTyaTallUH AJIEKTPOYCTaHOBOK. O06sacThb
u nopsaok npumeHeHus [IpaBun. Opranuzanus UM TpOBEJAEHHE TEXHHUUYECKOTO Haja3opa 3a
CTPOUTENICTBOM M MOHTAKOM HOBBIX 3JIEKTPOYCTAaHOBOK. I [poBepka HOBBIX 2JIEKTPOYCTAaHOBOK U
BBOA MX B paboTy. OpraHu3zallMOHHBIE M TEXHUYECKHE MEpOINpPUATHS, OOecreunBaronme
6e301acHOCTh padoT B ACWCTBYIOIIUX JIEKTPOYCTAaHOBKAX.

['pynmsl 1o 3ekTpo6e30MacHOCTH; TUIa, OTBETCTBEHHBIE 32 O€30MacHOe MPOU3BOCTBO
paboT B 3NIEKTPOYCTAHOBKAX.

TpeboBanus k mepcoHairy, 0OCIyKHBAIOIIEMY 3JIEKTPOYCTaHOBKU. TpeOoBaHUS OXpaHBI
TpyZa MPH SKCIUTyaTalluH JIEKTPOYCTAaHOBOK B 00beMe (PYyHKIMOHAIBHBIX 005 3aHHOCTEH WiIeHa
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Opuransl. [IpaBuna Ge30MacHOCTH MPH OCYLIECTBICHUHM PAa0OT moja HampspkeHuem. llopsimox
JIOITycKa K paboTaM B 3JIEKTPOYCTaHOBKAX.

[opsimok 1 ycroBHs IPOU3BOJCTBA padboT. TexHIMUecKre MepOTIpHsITHs, 00eCTIeYNBaIOIINE
0e30macHOCTh paboT CcoO CHATHEM HanpsbkeHus. Mepbl Oe3omacHocTH mpu  paboTe cC
KOMMYTAllUOHHBIMH  amnmaparamMud. Pabota ¢ 3JEKTpPOM3MEPHUTEIbHBIMH  KICIAaMH |
U3MEpUTENIbHBIMH IITaHraMu. PaboTel ¢ meraommerpom. 3amuTHble cpeactBa. [Ipumenenue
3alUTHBIX CPEJICTB, CPOKU MX UCHBITAHUN U NMPOBEPKU. IIepeHOCHbIE AIEKTPOMHCTPYMEHTHI U
CBETWJIbHUKH, PYYHbIE 3JICKTPHUUECKHE MalIUHbI. PaboTa B 31€KTpOyCcTaHOBKAX C MPUMEHEHUEM
aBTOMOOWJIEH, TPY30I10IbEMHBIX MAIIUH, MEXAHU3MOB U JIECTHUL.

OcCHOBHBIE IIPUYMHBI JEKTPOTPaBMATU3MA. BUIbl NOpakeHUsl 3JEKTPUYECKUM TOKOM.
®U3MOJIOTUYECKOE JIEUCTBUE DJIEKTPUYECKOIO0 TOKAa HAa OpraHu3M uenoBeka. DakTopsl,
ONpPENENAOIINE CTENIEHb TOPAXKEHUS HIEKTPUUECKUM TOKOM, TPOXOSIIUM YePe3 TEIO YEIOBEKa.
buonoruueckas kinaccupukanus 3J€KTpUUYeCKOro Toka. CTENeHU TSHKECTH DSIEKTPUUECKON
TpaBmbl. Kinaccudukaius moMemnienuii mo cTerneHu nopa>keHus 4eaoBeKa dJIeKTPUUECKUM TOKOM.

Hanpspkenue mara v HanpspkeHHe NPUKOCHOBEHMs. CpelcTBa 3allluThl OT MOPAKEHUS
3JEKTPOTOKOM. [lopsSoOK HpUMEHEHUs W HWCHBITAaHUS CPEACTB 3aLUThI, MCIOIb3YEMBIX B
AJIEKTPOYCTAHOBKAX.

[lepeyeHp NpaKTUYECKUX 3aAHITHI

TpynoemkocTs,
HanMeHnoBaHue MPaKTHYECKOTO 3aHITHS, PAOOTHI qac
VR-TpeHaxkep 1o oxpaHe Tpyaa «IJIeKTPoOe30MacHOCTh 1

Tema 4. O0umMe NOHATHUS 0 peJieliHO¥ 3aMTe U aBTOMATHKe (2 aK. yaca)

HopmanpHblif  pexum  pabOThl  DJIEKTPUYECKOM  CEeTH, €ro  XapaKTepUCTUKU
(TEXHOJIOTUYECKUI PEKUM — ITapaMeTphl, FKCIUTyaTallMOHHOE COCTOSIHUE 3JIEKTPOOOOpYI0BaHN).
Knaccel Hanpspkenust OC (110 TUHEHHOMY HAIPSDKEHUIO) M UX XapaKTEPUCTHKHU 10 COCTOSHUIO
HelTpanu. PaboTa ceTu cpeqHero kiacca HampsKEeHUs ¢ U30JUPOBAHHOW, KOMIIEHCHPOBAHHOM
(AI'P) u pe3ucTuBHO-3a3eMJIeHHOM HelTpanbto (myHKTH! 5.11.7,5.11.8,5.11.10 m 5.11.11 I1TD).
WHCcTpyKIMss 1O  peXuMy  3a3eMJICHHST OOMOTOK  BBICIIEIO  HAmpsDKEHHS — CHIIOBBIX
TpaHncpopmaropon 110 kB.

[ToBpexxaenust 1 HeHOpMalbHbIE pexuMbl pabotsl DC u 30, ux Buabl. P3A kak daxrtop
oOecrieyeHns HopMaibHOTro pexuma padotsl IC u 0.

Knaccudukanms aapuitasix otimodenuit: [1C, HC-O, HC-U, HC nonymieHHbie u
JIOIyILIIEHHbIE HEeNPaBUIbHOE HecpabaTbiBaHUs, HeBbIsicHeHHbIe HC.

Peneiinas 3ammra (P3) kak BaXHBIM BUJ aBTOMATHKW, TPEIHA3HAYCHHBIM IS
aBTOMATHUYECKOT0 OTKJIIOUEHHs NOBpeAeHHbIX yuacTkoB DC u 0. OcHoBHbIe TpeboBaHus K P3:
CEJIEKTUBHOCTb,  OBICTPOJICHCTBUE,  YYBCTBUTEIBHOCTb, HAJEKHOCTh  (XapaKTEPUCTUKU
HaJIeKHOCTH, BUIbI 0TKa30B 06opynoBanus P3A B coorBercTBuu ¢ [IpaBunamu TO).

Ctpykrypa P3A B coorBeTcTBUM ¢ HarmoHaIbHBIM cTanaapToM (I'OCT P55438-2013).

Tema 5. TOD kak Teoperuueckasi ocHoBa P3A (16 ak. yacoB)
5.1. DulekTpUYecKHe ey NOCTOSTHHOI0 TOKA

[ToHsiTHE 7EKTPUYECKON 1I€TIH, BHEIIHSSI U BHYTPEHHSS YaCTH AJIEKTPUUYECKON LEMH.

Omnpenenenne NOCTOSHHOIO AJIEKTPUUECKOT0 TOKA, HOCUTEIH 3apsIi0B — AIEKTPOHBI U MOHBI.

WcTounuku 3eKTpuyecKoil SHepruu, NoTeHIMal (OTHOIIEHNE NOTEHIUAIbHON YHEPTUU
3apsga B IIOJ€ K BEIMYMHE 3TOr0 3apsja), NojoxkuTenbHoe HampasieHue JOJIC, pa3HOCTb
MOTEHLMAJOB WIN HampspkeHue, UCTOYHUK DJIC M MCTOYHHMK TOKa, YCIOBHBIE O0O3HAY€HUS,
MOHSATHE JIEKTPUUECKOM CXEMBI, €IMHUIBI U3MEPEHUs, BoJIbTaMIiepHast xapaktepuctuka (BAX).

3axonbl OMa u Kupxroga kak ocHoBa pacueta anekTpuueckux uemnei. [locnenosarenasHoe
U NapajljIeIbHOEC COCAVMHEHUE IMPUEMHHUKOB, JJIEKTPUYECKUE COIPOTUBIICHUE U MPOBOJUMOCTD.
[TpaBuna npeoOpa3zoBaHMs 3JIEKTPUUECKUX LENEH 3Be3Ja-TPEYroJIbHUK, TPEYroJbHUK-3BE3/1a.
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Henuuelinble 3l€KTpUYECKHE LEMHU TOCTOSHHOTO ToKa (mpumepsl). TemaoBoe JielcTBHE
ANEKTPUYECKOTO TOKA: MOIIHOCTh, KOJIMUYECTBO 3JIeKTpudeckoi suepruu (33), mpe1oXpaHUTeIb
KAaK yCTPOMCTBO 3alUTHI.

5.2. MarHuTHbIE HeNu, 3JTeKTPOMATHUTHAS WHIYKIIHS

OcCHOBHbIE MarHHTHBIC BEJIHYWHBI, YCJIOBHbIE O00O3HAYCHHS, CIUHUIBI H3MEPCHUS,
MOHSATHE MAarHUTHOM 1IN, 3aKOH IOJIHOTO TOKa, 3akoHbl Oma m Kupxroda st MarHUTHBIX
1ernen, MarHuTHoe conpotusiienre, BAX it MarHuTHoH 1enmu.

SIBrienne snekTpoMarHUTHOW uWHAYKUMHU: Maitkn ®apaneir, 1831 rox. Benuuwna u
HarpaBJjeHue UHIyKTupoBaHHoi DJ{C, mpaBuiIo MpaBo X0A0BOr0 BUHTA, MPOUCXOKICHUE 3HAKA
«» B (hopmyie. Teopernueckas ocHOBa TpaHCHOPMATOPOB.

Asnenue camounnykuuu, IC camMOoMHAYKIIMHU: BeIMYMHA M HampaBieHue. Begenue
MOHATUS UHAYKTUBHOCTU. THAYKTUBHOCTh U MarHUTHOE COITPOTHUBIICHUE.

SBnenue B3auMHON uWHAYKIWH, DJIC B3aUMOMHAYKIIMHM: BEIWYMHA W HaIlpaBJICHUE.
B3anMHas UHIYKTUBHOCTb U €€ MPAKTUYECKUE MPOSBICHUSA.

MexaHnuyeckue yCWJIMs B MarHUTHOM TI0JI€, BEJIMYMHA W HAINPaBJICHUE CHJIbI, MPABUIIO
neBoii pyku. Cuiia TSITd AJIeKTPOMAarHuTa, MPUHIUI paboThl SJIEKTPOMAarHUTHOTO peJie.

Bosnuknosenne DJIC mpu ABMKEHUU TPOBOJHUKA B TMOCTOSSHHOM MAarHUTHOM TOJIE,
MIPaBUJIO NPABOM PYKH, TEOPETHUUECKAsE OCHOBA F'€HEPATOPOB ITOCTOSIHHOTO TOKA.

JIBa BaXHEWIIMX CBOWMCTBA MATrHUTHOTO TIOJS: OJJICKTPOMATrHUTHAsA WHAYKIHUS ¢
MEXaHMYECKOE B3aMMOJACHCTBHE C DJJIEKTPUYECKUM TOKOM, - OCHOBA [UJIsi IOCTPOSHHUS
ANEKTPUYECKUX aNMNapaToB U ANEKTPUUECKUX MAIIIMH.

5.3. OagHoga3HbIii IepeMeHHbI CHHYCOMIAJIbHBINH TOK

OCHOBHbBIE XapaKTEPUCTHUKU: MTHOBEHHOE M aMIUIUTYJHOE 3HAYEHMsI, 4acTOTa, YIJIOBas
4acToTa, IEPUOJ, CPEAHEE U JNCUCTBYIOLICE 3HAYCHHE NEPEMEHHOIO CHHYCOUIAIBHOIO TOKA.
Kpurepun cuHyCcOU1aabHOCTH.

BBeneHne mnoHATUS BEKTOpa, IMPEACTABICHUE IEPEMEHHOIO CHHYCOMJAIBHOIO TOKa
BEKTOPOM Ha KOMIUIEKCHOM IIOCKOCTH.

AKTHBHOE CONpOTHUBIIEHUE, WHIYKTUBHOCTb W KOHJEHCATOpP B LENHU IEPEMEHHOTO
CHUHYCOMIAJILHOTO TOKA, MOHATHE UHIYKTUBHOTO U EMKOCTHOI'O CONPOTUBIIEHUH, (Pa30BbIN CIBUT
BEKTOPOB TOKA W HAIIPSKEHUSI, KBaIPaHThI PACIIOJIOKEHNS BEKTOPA TOKA.

VYMHOKEHHE BEKTOpa Ha | U —|, CJIO)KEHUE U BHIUUTAHUE BEKTOPOB.

OCHOBBI CHMBOJIMYECKOTO METO/A pacyeTa Leneil NepeMEHHOI0 CHHYCOUJAJIBHOTO TOKA,
KOMILUIEKCHOE COIIPOTUBIIEHHE, 3aK0HBI OMa 1 Kupxroda B cuMBoandeckoi popme, TpeyroabHUK
COINPOTHUBIICHUH, KOMIUIEKCHAs INIOCKOCTh CONTPOTUBIICHUM.

AKTUBHasl, peakTMBHAas U IMOJIHasg MOIIHOCTb, TPEYrOJbHUK MOIIHOCTEH, BBIpa)KE€HUE
MOITHOCTH B KOMIUJIEKCHOH (hopMe U ero mpakTuyeckoe MpUMEHEHHE MPHU IMOCTPOSHUHN BEKTOpa
NEPBUYHOTO TOKA 110 TIOKA3aHUSIM TPUOOPOB «P» 1 «Q».

Pe3oHaHCHBIE pE)KUMBI B LIENSAX IEPEMEHHOIO CHHYCOUAAIBHOTO TOKA: PE30HAHC TOKOB U
ero nposieiieare B DC, pe3oHaHC HaMpsHKeHUH, Peppope30HaHC U €ro MposiBIeHUs. MOIIHOCTD:
P, Q, S. Ilepexox M3 KOMIUJIEKCHOM IUIOCKOCTH MOIIHOCTEH B KOMIUIEKCHYIO IIJIOCKOCTb
CONPOTHUBJICHHUIA.

HecunyconnanpHelii NEpeMEHHBIM TOK, MPUYMHBI €ro BO3HUKHOBEHHS B OC,
FapMOHHMYECKHE COCTABIIAIOIINE, UX TPAKTUYECKOE IPUMEHEHUE B TeXHUKE P3A.

BricokouactoTHble (BU) curnansl, ux mpakTnieckoe npuMeHeHue B TexHuke P3A.

5.4. Tpexda3ublie uenu

Cxembl coenuHeHus: TpexdasHbIX leneil, Ga3Hple W JTUHEWHbIE BENIWYHHBI. MOIIHOCTH
TpexdaszHou cuctembl. OmnepaTop «a» TpexdazHou cucteMbl. OCHOBBI METOJa CUMMETPUYHBIX
COCTABIIAIONNX, (UIBTPHl CHMMETPUYHBIX COCTABJSIOIIMX HANPSDKEHUS M TOKa MPSMOM,
00paTHOM U HYJIEBOM IMOCIIEI0BATEILHOCTH, IPAKTUIECKOE IPUMEHEHUE METO/1a B TeXHHUKE P3A:
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pelie HampsDKEHUS U TOKa MPSIMOiA, 00paTHOM U HYJIEBOM MOCIIEA0BATEIHbHOCTEH, OJIOKHPOBKA IIPU
KayaHUSIX JUMCTAaHIIMOHHOM 3aIlIUThl, KOMOMHUPOBAaHHAs OJIOKUPOBKA MO HAMPSXKEHUIO TOKOBOU
3aIUTBHIL.

Ananu3 Bcex BuA0B K3 ¢ moMoIpo MeTo1a CHMMETPUYHBIX COCTABIISIOIINX.
OrnpezesieHre YUCICHHBIX COOTHOUICHUN MEXAY MOJIHBIMA TOKAaMU W HAIpPSKEHUSMH TpU
KOPOTKHUX 3aMbIKaHUSX U UX CHMMETPUYHBIMU COCTABIISIIOLIUMU.

Tema 6. ExmHuuHbIe pesie Kak 6a3oBblii dj1eMeHT P3A (2 ak. yaca)

[lepBuunbie pene, Ha4Yallo pelecTpoeHUs. BTopwduHble perne MpsSAMOro M KOCBEHHOTO
neicTBus, X pa3BuThe B cBsi3u ¢ nosiaeHreM TT u TH. Bunst pene: I, U, P, Q, f, t, punbsTpoBsbie,
MIPOMEKYTOUHBIE M CUTHAJIbHBIE petie. [[puHIUIIBI peanu3anuy n3MEepUTEIbHBIX OPTraHOB PeJie.

Tema 7. TT u TH kak ucrounnku curaajios juisi P3A (8 ak. yacos)
71.TT

[Ipunuun paboThl, cxeMa 3aMelleHUs] U BEKTOpHAas auarpaMma, TOKOBas, YIJIOBas H
MOJTHAs OTPELIHOCTH, KJIACCHl TOYHOCTH, XapaKTepUCTUKa HamMmarunuruBanusa u BAX, nmacnoprtHas
BAX u ee mpaktudeckoe HcCmoiab3oBaHue, TUNBI TT U cXemMbl COCAMHEHUH, METObI pacyeTa,
Bb1OOp TT nns P3A, BusiHuE HACHIIEHUS U HATPY3KU HA TOYHOCTH U3MEPEHU.

7.2. TH

[TpunIMnI paboTkl, cXeMa 3aMelIeHHs], BEKTOPHAs Juarpamma, Kiacchl TO4HOCTH, BUsl TH
(omHO(Da3HBIE, Tpex(ha3HbIe, eMKOCTHBIC). CXEeMbI COSIUHEHISI OOMOTOK H BEKTOPHBIC THATPAMMBI
TH nys cetu ¢ 3 PeKTUBHO 3a3eMIICHHON M H30JIMPOBAHHON HEHUTPAJIBIO.

[lepedyeHb NpaKTUYECKUX 3aHATHI

TpynoemMKkocTs,

HanmenoBanue MPaKTUYCCKOI'O 3aHATHUA, pa6OTBI gac

[IpoBepka momsipuoctrt 00MOTOK, KTT u chHstue BAX TT tuma TOJI10 ¢
nomo1neko mpudopa Perom-21 2
Custue BektopHoii quarpammsl ¢ PET-TH ¢ nomonisto npubopa [Tapma BA®

Tema 8. Knaccuduxamus P3 (2 ak. yaca)

3amuTel OCHOBHBIE U pe3epBHbIE (ONMKHEE U JalbHEE PE3epPBUPOBAHUE), 3ALIUTHI
a0COIIOTHOW M OTHOCUTEIBHOM CeNeKTUBHOCTH (CTymneH4arsle). [IpuHIunsl peaau3anuy 3aiuT:
TOKOBBIW, AUCTAHIMOHHBIN, TuddepeHIranbHblii. JIeMeHTHas 0a3a COBPEMEHHBIX YCTPONCTB
P3.

Tema 9. TokoBble 3a1UTHI (5 aK. YACOB)

[MpunHmn nedcTBus (3MEKTPOMArHUTHBINA, WHIYKIIMOHHBIN), TOKOBBIE 3alllUTHI Ha 0aze
perne mpsiMOTO U KOCBEHHOTO JIEUCTBHS, TUIIBI pelie TOKa, BUABI TOKOBBIX 3amuT (TO, HO, MT3,
BOJIbTMETPOBasE W  KOMOWHUpOBaHHAs  OJOKUPOBKA MO  HANPSHKCHHUIO,  peamu3aius
HaIPaBJIECHHOCTH C UCIIOJIb30BAHNUEM peJie HallpaBJICHUS MOIITHOCTH ), TPUHITUITBI BEIOOPA YCTABOK,
peanu3anus Tpexcrynenuarod M T3 nuaun.

Tema 10. 3amura Tpancpopmatopos (6 ak. yacoB)

Buner 3amur tpanchopmaropoB coriacHo TpeboBanuit [1YD (mynkter 3.2.51, 3.2.53,
3.2.54). I'pynmel coequHeHUs OOMOTOK CHJIOBBIX TpaHC(OpMATOpPOB W TPYIIBI COCTUHEHUS
obmortok TpanchopmaTopoB Toka B 3T, mpunuun nevicteust 3T, Buasr 3T, ocobennoctn
U(POBBIX TOKOBBIX 3alIUT TPaHC(HOPMATOPOB, MpaKTUYecKas padoTta ¢ TepMuHanom «Cupuyc-
T». 'azoBas 3ammra Tpanchopmartopa, HazHaueHue pene KUI3.

IIepedyeHb IPaKTUYECKUX 3aHATUI
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TpynoemMKocTb,
HaunMeHnoBaHve MpakTHYECKOTO 3aHITHS, PAOOTHI wac
O3znakomuieHue ¢ npuHnunamu peanuzanuu 3T B MII tepmunane Cupuyc-T 3

Tema 11. Ucrounuku CH n OT (2 ak. yaca)

[utr CH (peanuzanus ABP), P3A na nepemennoM OT (cxeMbl C JIEITyHTHPOBAHUEM,
MCIIOJIb30BAaHUE KOH/ICHCATOPOB C Pa3/IeIUTEIbHBIMU AUO0IaMH ), ToJTydeHue BoinpsimieHHoro OT.
[Toctostaubiii OT, wucroyHWKM TmoA3apsaa akkymysisTopHod Oartapen (BA3II), xoHTposb
u3ossinuu uene nocrossuHoro OT, coBpeMeHHbIe UCTOUHUKHU TTocTosiHHOTO OT.

Tema 12. IIpyHUMNBI BHINOJHEHHUS CJIOKHBIX 3a1UT (3 aK. yaca)
12.1. I3 u TH3HII

I3 (peanmu3zanusi HampaBJIeHHOCTH, Xapakrepuctuku PC, oTcTpoiika OT Harpy3o4HbIX
pexumoB u ayroebix 3ambikaHuil, BK u BHH) nu TH3HII (peanuzauus HampaBIeHHOCTH C
UCIIOJIb30BAaHUEM peJie HAIpaBJIE€HHUs] MOIIHOCTH HYJIEBOM IOCIEI0BaTEIbHOCTH, OCOOEHHOCTH
peanu3anuu HanpasieHHOCTH B [[P3A).

12.2. 3amuThl a0COJIIOTHOMH CEJIEKTHBHOCTH

Peanuzarus 1d3 u BUb na ocHoBe BU-kanana.

[IpuHuune! nocrpoenus: coppeMeHHbIX J[3J1 Ha OCHOBE ONITOBOJIOKOHHOI'O KaHAJIa.

JIBUI: npunnun padoter 31, oTcTpoiika oT Toka HeOanaHca, MPUHIUI BbIOOpa TOKA
cpalaThiBaHMsI 3aIIMTHI, KOHTPOIb HCIpaBHOCTH TOkKOBBIX Iemneit /I3, yyBcTBUTENbHBIE U
u30upaTenpHple  opraHbl, ocoOeHHoctn peammzammu 30 ¢ QuKcHpoBaHHBIM U
He(UKCUPOBAHHBIM pactpenenenueM npucoeaunennii. Peanuzamnus JI3II na 6aze [IP3A. 313.

13 u TH3HII ¢ npuemom-nepenaueii curnanoB BUTO Ne2 u Ne3.

12.3. YPOB

Haznauenne YPOB — OnumxHee pe3epBHUpOBAHHE 3alIUT TMPU OTKAa3€ BBIKIIOYATENS.
[TyckoBsie opransl YPOB: 1) cpabaTbiBaHMe 3alIUThl IPUCOSTUHEHNUS; 2) KOHTPOJIb 10 TOKY, pelie
toka YPOB. Ilpumenenue cxembl YPOB c¢ ny6nupoBaHHbIM myckoM. [IpumeHeHHne cxembl ¢
npoBepkoit ucnpasHoctu 1enu IMO: «YPOB Ha ce6s». [Ipumenenne YPOB c ucnonb3oBanuem
curdaina BUTO Nel.

Tema 13. OcHOBHBIE BH/IbI M IPUHUIHMIBI BBINOJTHEHHS YCTPOHCTB AaBTOMATHKH (3 ak.
yaca)

Asromaruka cereBas: AIIB, ABP, BHP. [Tpunuumns! peanuszanuu.

ABtomaruka mportuBoaBapuiiHas: AOCY (AYP-1, AYP-2, YHAIIB), AJIAP, AOIIO,
AOCH, CAOH, AIIHY.

Atomaruka pexxumuas (PTIH).

Texnonornueckass aBToMaTHka (AYB, aBTOMaTHKa COOCTBEHHBIX HYXKJ, aBTOMaTHKa
CUCTEMBI OTIEPaTUBHOTO TOKA, 3JIEKTPOMarHUTHAsI ONlepaTUBHAs OJIOKUPOBKA).

Tema 14. llnpposas noacranuust u uudpossie ycrpoiicrea P3A (12 ak. yacos)

Hudposas moxacranmust (LIIC) kak oJWH W3 KIIOYEBBIX DJIEMEHTOB peau3aIiu
koHuermu [TAO «Poccetn» «lludposas Tpanchopmarius 2030».

Buast HP3A (YcrpoiictBa P3 u CA, YcrpoiictBa IIA u PA, PAC-51, ycTpoiictea OMII).
Texanueckue tpedoBanus k L[P3A, P/ 34.35.310-97, CTO 56947007-29.120.70.241.2017.
CrpykrypHass cxema [[P3A, ananmoro-uudpoBoe mnpeoOpa3oBaHHe BXOAHBIX CHUTHAJOB,
peanmm3anus Gynkuit P3A, nonomaurensueie dyakuuu [[P3A, JI3II.

OteuecTBeHHbIe TponsBoauTenu [[P3A.
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Tennenuus pazsutus LIP3A. Cranmapr MOK 61850, konnenuus mudpoBoii noacTaHmnuy,
JomnoJiHuTeabHbIe TpeboBanus k [IP3A na LIIC.
[lepeueHb NpaKTUYECKHUX 3aHATHI

TpynoemMKocCTs,
HanmMeHoBaHMe MpaKTUYECKOro 3aHATHUS, pabOThI qac
[IpakTuyeckas mpoBepka M HacTpoiika TepmuHana «Cupmyc-2JI». PabGora B 10
nporpamme SMS «Crtapt-3»

Tema 15. OcHoBbI 3KcIUTyaTanuu yerpoiicrs P3A (2 ak. yaca)

[TacnopT-nnpotokon Ha ycrpoiictBo P3A, Buael TO YP3A.

Yuer YP3A, onpenenenue ycrpoiictsa P3A u pynkuuu P3A.

[TpaBuna TO YP3A u rpadux Bemonnenns TO YP3A.

Ocob6ennoctu TO LP3A, cranmapt opranuzamuu [TAO «POCCETHU» CTO 34.01-4.1-
002-2017.

Opranu3zanus gomnycka k padoram mo TO YP3A.

[T ipu TO YP3A, UHCTpyKIIHS 110 OpraHU3alliy U MPOU3BOJICTBY padOT B yCTPOMCTBAX
P3A.

Kypnanst mo P3A, mopsmok ux 3amomHeHHA. AHaMM3 W KiacCH(UKanus aBapUHBIX
orkmouenuii: IIC, HC (OC, JIC, UC).
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5. OpraHu3alnuoHHO-TeJAroru4ecKue yCJI0OBHS peajn3alu NporpaMmmbl

5.1. MarepuajbHO-TeXHHUYECKHE YCIOBHSA
HanmeHnoBanue
Bun HanmenoBanue [Iporpammuoe
CHETHATM3UPOBAHHBIX .
. 3aHATHU obopymoBaHus obecrnieueHue
y4eOHBIX TOMEIICHHIA
AynuTOpHBIH Ki1ace TEOPETUUECKOe MPOEKTOP C DKPaHOM; | ONepalMOHHAS
HOYTOYK (KOMIIBIOTEp) C | CUCTEMA;
BbIX010M B IHTEpHET; Opaysep;
aKyCTHYECKasi CHCTEMa; | Iporpamma TUIs
CpencTBa CO3/IaHUS u
WHMBUTYaIbHON pEIaKTHPOBAHUS
3aIUTHI Mpe3eHTAIINIA;
[IPOUTPHIBATENb
BHJIEO (HaiiyIoB;
TEKCTOBBIH PEIAKTOP
Kabuner oxpanbl KOMOMHHPOBAHHOE | MPOEKTOP C HKPAHOM; oreparoHHas
Tpyna HOYTOYK (KOMITBIOTEP) C | CHCTEMA,
BbIX0I0M B lHTEpHET; Opaysep;
MapKepHast JOCKa; nporpamMma JUIs
aKyCTUYEeCKas CUCTeMa; | CO3/aHUS u
anTeyka rmepBou pEIaKTHPOBAHUS
MTOMOIIIH; Mpe3eHTAIINIA;
poboT-TpeHaxxep MIPOUTPHIBATEIb
«"OILIAY; xxuner BUJIEO (haiisioB;
I'eitmxa; Habop TEKCTOBBIN
UMUTATOPOB PAaHEHUN U | pelaKTop»
MOPaXCHHIA; KOBIIOBBIC | TPOTPAMMHO-
HOCHJIKU; MaTpac anmapaTHBIHA
UMMOOUITN3AITMOHHBIN KOMILJIEKC
BAKYYMHBIN; IOJAPYYHBbIE | BUPTYaJIbHOU
MaTepuabl s pEeabHOCTH TUIS
OKa3aHUs NEePBOU oOyueHus u
MOMOIIH; CTIellhaibHas | OTPAaOOTKH HaBBIKOB
onexa u o0ysp» CU3 o OxpaHe Tpyna
OpraHoB JbIXaHUs, (VR-tpenaxep)
3pEHHS; CPEICTBA
CIIACeHMUSI U
caMoCIIacCeHHs JTI0JIeH C
BBICOTBI; IPUBSI3H
CTpaxoBOYHas,
KOMIUIEKT IJIAKaTOB U
3HAKOB 0€30IaCHOCTH
MIEPBUYHBIE CPE/ICTBA
TTOXKAPOTYIICHUS
Jlabopatopus P3A KOMOWHUPOBAHHOE | TTAaHEJH u mKkadel | crienuaIn3upOBaH-
yerpoiicte P3A, Habop | Hoe 1O

UHCTpyMEHTOB P3A-Y,
AIIEKTPOU3MEPUTEITEHBIC
puooPHI, YCTaHOBKa




OVY-5,

OTHCTYIIHUTCIIN

OII-5

CpencTsa 3aluThI:
CnenuanbHas oexnaa u

0o0yBb;  KOCTIOM W3
TEPMOCTOMKHUX
MaTEpUaJIOB c
MOCTOSIHHBIMH
3aIUTHBIMU
CBOMCTBAMH; Kacka
TEPMOCTOUKAs c

3aIIUTHBIM IIUTKOM JIJIsI
JUna ¢ TEepMOCTOMKOM
OKaHTOBKOW; IEpYaTKH
TPUKOTAXKHBIE
TEPMOCTOUKHUE; OOTHHKU
c 3allUTHBIM
MMOJTHOCKOM; CH3
OpraHOB  JbIXaHHUS U
3peHus;
JUDIIEKTPUYECKHE
MepYaTKu U OOTHI

OCHOBHASI TTPOT PAMMA TIPOGECCHOHAJILHOT'O OBYUEHUS ’ )
4oV JI10 « VI TMOBBILIEHNS KBAJTMOUKALIUK PABOYNX AR
«DHEpPreTHK» «JIEKTPOMOHTEP TI0 TEXHUYECKOMY OBCJTY)KUBAHUIO U PEMOHTY crp. 19
VCTPOUCTB PEJIEMHOM 3AIUTBLI U ABTOMATUKU» (YK-4, PA3PA]] -5)
HaumenoBanue
Bun HaumenoBanue [IporpammHuoe
CHeUaIu3upPOBAHHBIX .
N 3aHITUH 000pyIoBaHUS obecrneucHUe
y4eOHBIX TTOMEIICHUI
VY5052, wucneITaTenbHas
cucrema PETOM-51,
U3MEPUTEIbHBIN
komiuiekc PETOM-21,
HOYTOYK co
ClelIMaIU3UPOBaAaHHBIM
I10
KomnbrorepHbiit KOHTPOJIb 3HAHU, KOMIBIOTEPHBIN  KJIacC | omepandoHHast
KJ1acc CaMOCTOSITEeIIbHAs Ha 14 pabouymx MecT ¢ | cHUCTeMa,
pabora, JIOCTYTIOM K | Opay3ep;
IIpaKTHYECKast MH(OPMaLOHHO- Cao.
pabora TEJIEKOMMYHUKAILIMOHHO
i cetu MHTEpHET;
MIPUHTED;
HAYIIHUKU.
VYuebHo- MPaAKTUYECKOE Ob6opynoBanue: -
TPEHUPOBOYHBIN 3aHATHE IIPOTUBEHb C TOpIOYEH
IIOJINTOH JKUIKOCTBIO;

5.2.  YcaoBus 15 GyHKUMOHMPOBAHHUS JIEKTPOHHOI MH(POPMALIMOHHO-
o0pa3oBaTebHON cpeabl

[Tpu peanuszanuu HaCTOAIIEH MPOrpaMMbl ¢ IPUMEHEHHUEM 3JIEKTPOHHOT0 00yueHus (30)
W JUCTAHIIMOHHBIX oOpaszoBarenbHbIx TexHOoJorui (AOT) B HOY IO «YI[ «DHepreTuk»
CO3/1aHbl YCIIOBHS Uil (YHKUMOHHPOBAHUS 3JIEKTPOHHONH HMH(OPMAIMOHHO-00pa30BaTEIbHON




OCHOBHASI [TPOT PAMMA TTPO®ECCUOHAJILHOT'O OBYUEHUS

HOV A0 «V1], TOBBIIIEHUSA KBAJIMOUKAITN PABOYMX
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YCTPOWMCTB PEJIEMHOM 3AILLIMTHI 1 ABTOMATHKWy (YK-4, PA3PSI]I -5)

Penakius 2

cpensr (OMOC), Brimroyaromieil B cedst HHPOPMAIIMOHHBIC TEXHOJIOTHH, TEXHHYECKHUE CPEJICTBA,
3JIEKTPOHHBIE HH(OPMALIMOHHBIE PECYPCHI.

Peanuzanus Hacrosimeit 00pa3oBaTeNbHON MPOrpaMMbI OCYILIECTBIISICTCS B COOTBETCTBUHU
¢ [Ilonoxennem o TOpsAAKE TNPUMEHEHHUS JJIEKTPOHHOrO OOy4YeHUs, TUCTAHIIMOHHBIX
00pa3oBaTesIbHbIX TEXHOJIOTUHN MIPH peanu3aiuu oopazoBaTenbHbiX mporpamm B HOY 1O « VI
«DHEPreTUK».

OOyueHnue ¢ NPUMEHEHNEM TUCTAHIIMOHHBIX 00Pa30BaATENbHBIX TEXHOJIOTUN TPOBOIUTCS:

- B pEeXUME pealbHOro BpeMmeHu (online) — CHHXPOHHOE B3aWMOJCWCTBHUE YYaCTHHKOB
oOpa3oBaTenpHOrO  mpolecca  (IpernojaBaTeNid W 00ydaroIuecs  OJHOBPEMEHHO
HAXOJATCS Y aBTOMaTU3UPOBAHHOT'O paboyuero Mecra);

- offline — acuHXpOHHOE B3aMMOCHUCTBUE YYAaCTHHUKOB O0OPa30BaTEIILHOTO IpoIecca
(MecTOHaXOXKJIEHUE U BPEeMsI HE SBIJISIETCS CYIIECTBEHHBIM, TaK KaK BCE B3aUMOJICHCTBUE
OpPTraHU30BBIBACTCS B OTIIOKEHHOM PEKUME).

OOyuenne B pexume peanbHoro BpemeHu c npumeneHueMm JIOT ocymectBusiercs
nocpeactBoM BuyeokoHdpepeniics3u (BKC) ¢ ucnonp3oBanueM cepBUCOB (IIATGOPMBI) IS
npoBeneHus Bebunapos. O6yuenue B offline pexxume ocymectisercs nocpenctsom CHO.

Bunbl yueOHOI 1€ TENbHOCTH NP peainu3aluu nporpammsl ¢ npumenenuem 20 u JJOT:

-~ CaMOCTOSITENIbHOE U3yYeHUE YUeOHOr0 MaTepHuaa;

- yueOHble 3aHATUS (JIEKLIMU, CEMUHAPBI, IPAKTUUECKUE 3aHATHS);

- TPYNIOBbLIE U UHIUBUAYATbHbIE KOHCYIbTAIINH;

— TIPOMEXYTOYHAS aTTECTAIIHS.

MarepuanbHO-TeXHH4YEeCKOe o0ecnieyenne pynknuonnposanusa JUOC

MatepuraabHO-TEXHHYECKOE 00CCIICUCHIE Hanmenosanue
DEeKTPOHHBIE HUHPOPMALIMOHHBIE PECYPCHI cait HOY AITO «VYII «OHepreTux»
DneKkTpoHHas OMOIMOTEKa 00Y4arOLIerocs
(HOpMaTUBHO-TIPABOBBIE IOKYMEHTHI,
PYKOBOJSIINE JOKYMEHTBI, HHCTPYKLIUU
«Koncynprant [Lmrocy
TexHnueckue cpeacrsa Cepsep, Ha koTopoM pazmeraercs CI1O;
KOMMYHHKAIMOHHAas ceTh VIHTepHeT;
Pabouee mecTo mpernogaBaTens: KOMIbIOTED
(HOYTOYK), moAKII0OueHHbIN K UHTepHeTY 1
JIOKaIIbHOW CeTH, IPUHTEP, CKaHep, Web-
KaMmepa, HayIlIHUKH, KOJIOHKH, MUKPO(QOH,
VR-ouku, miaHmer
[IporpamMMHoe obecrieueHue cZ10
OducHble MPUITOKEHHUS

Bbpayzep

5.3.  Meroanueckoe odecneuyeHmne

[Iporpamma obecrnieunBaeTcsi yaeOHO-METOIMYECKON JTOKYMEHTAIUEH 1O BCEM JHMCIIUIUITMHAM B
MeYaTHOM U (MJIH) DIIEKTPOHHON (opMme:

- y4eOHBIU IJIaH;

- KaJeHJapHbIA yueOHbIN Tpaduk (pacnucaHue 3aHsATHi);

- pabouune nmporpaMMbl y4eOHBIX TPEIMETOB;

- METOJIMYECKHEe MaTepHajbl U pa3padOTKH;

- Marepuaisl JUIsl IPOMEXYTOYHOM U UTOTOBOM aTTECTallUH.

Jlist TONBb30BaHUS AJIEKTPOHHBIM OHUOMMOTEYHBIM (DOHIAOM TpHU peaTu3aludd MPOTPaMMbI
CIIyIIaTeIu UMEIOT IOCTYN K ceTh HTepHeT.
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5.3.1L

yqeﬁHO-MeTOHI/I‘IeCKI/Ie MaTepHuaJIbl 1Jisl IPOBECACHUN HpOMe)l(yTO‘lHOﬁ aTrrecranmum

Oxpana Tpyaa

1.

CoNoORAWN

10.
11.
12.
13.

14.
15.

16.
17.
18.
19.
20.

21.
22.
23.
24,
25.

26.
27.
28.
29.

30.

31.

Jaiite onpeneneHue ciaeIyonuM MOHATUAM: OXpaHa Tpy/a, YCIOBUS TpyAa, 6e30macHbIe
yCIOBHS TPYAA, BPEIHBIH IMPOU3BOJICTBEHHBIM (PAKTOP, OMACHBIA HPOM3BOJCTBEHHBIH
daxTop, 'ocynapcTBeHHast SKCHepTH3a YCIOBUN TPYAA, ONACHOCTh, TPEOOBAHUS OXPAHbI
Tpyaa, pabodee MecTo, Mpo(hecCUOHABHBIN PUCK.

OnwumuTe Ha3HAYEHUE, eI U CYIIHOCTh OXPaHbl TPY/Ia.

[Tepeuncnure 0CHOBONOJIArarOIINE JOKYMEHTBI B 00JIACTH OXPaHbl TPYAA.

HazoBuTte 0CHOBHBIC IPUHIIUITE O0ECTICUEHUsT OE30MMaCHOCTH TPY/A.

[Tepeuncnure 00513aHHOCTH U IpaBa paOOTHUKOB B 00JIACTH OXPaHbI TPYAA.

Uro BKITIOUAET B ce0s1 00yueHue mo oxpane Tpyaa?

Ha3zoBute BubI HHCTPYKTaXKeH 10 oxpaHe Tpyna. B kakux ciyyasx oHM npoBogsTCs?
Knaccugukarus BpeaHbIX U (MJIH) OMACHBIX TPOU3BOJICTBEHHBIX (akTopoB. [Ipumepsr.
Yro Ha3bIBaeTCs NpeNeNbHO AOMYCTUMON KOHLEHTpALUed U IMpelresbHO IOIYCTHUMBIM
ypOBHEM?

Knaccugukanus ycnosuii Tpyna.

Ha3zoBuTe 0CHOBHBIE MPUUMHBI HECYACTHBIX CITy4aeB Ha MPOU3BO/ICTBE.

Ha3zoBute HecuacTHbIE Cilydau, KOTOpbIE MOJIEXKAT PACCIICAOBAHUIO U YUETY.
OnummMre anropuT™M JEMCTBUM IpU  pacciaeoBaHMM HECYACTHOIO cliyyas Ha
IPOU3BOJICTBE.

KakoBbI CpoKkyu mpoBeIeHHsI paccieI0OBaHNsl HECYACTHOTO ciIyvas?

Yro cumraercs MukponoBpexaeHueM? KakoBbl OCHOBAaHUS sl  PETUCTPALUM
MUKPOIIOBPEXIEHUS?

OnumuTe peKoMeH1yeMblil MOPAIOK yueTa MUKPOIIOBPEKICHHH.

Uro cunrtaercs npopeccuoHaIbHBIM 3a00J1€BaHUEM?

Knaccugukanus npodeccuoHanbHbIX 3a001€BaHUi.

HazoBure npuuunsl npodeccnoHanbHbIX 3a00J1€BaHUM.

HazoBure  OCHOBHBIE  MEpONpPHATHS MO  MPEJOTBPAIEHUI0  BO3HUKHOBEHMS
poeCCHOHAIBHBIX 3a00JIEBaHUIA.

Yo Ha3bIBaE€TCS METUILIMHCKMM OCMOTPOM, KaKOBa €ro 1eJb?

HazoBuTte BUIBI METUITMHCKUX OCMOTPOB?

KakoB nopsiiok npoxoxieHusi pabOTHUKOM MEPHUOAMYECKOT0 MEIUIIUTHCKOTO ocMoTpa?
Kakue ycranoBneHs! oOuie TpeboBaHus K OpraHu3auu 6e301macHoro paboyero mecra?
[Tepeuncnure TpeOoBaHMS K pa3MEIIEHHIO MAlllMH, MEXaHU3MOB M 00OpYyIOBaHHS Ha
paboueM Mecre.

Yro Ha3bIBaeTCs CPEACTBOM MHAMBUAYANbHOM 3anmThl (CU3)?

UTo Ha3bIBAETCS CPEACTBOM KOJUIEKTUBHOM 3aIUTHI?

[Tepeuncnure 00513aHHOCTH U TpaBa paboTHHKA 10 npuMeHneHuto CHU3?

[Tepeuncnure 00s13aHHOCTH W TIpaBa padoToaress mo odecnedeHuto padoranka C1U3?
[Tepeuncnure ocHoBHBle TpeOoBanus Kk CH3 s1eKTpoMOHTEpYy MO 3KCILTyaTalluu
pacrpeneauTeNbHbIX CETEN.

Kakue paGoTh! BBINOIHAIOTCS 10 HapsiAy-a0mycky? KTo BeIuChIBaeT HapsaA-I0MycK?

DJ1eKTP00e30NACHOCTh

1.

2.

Jlaiite ompeneneHue CIEAYIOUUM MOHATHAM: 3JIEKTPOYCTaHOBKA, JEWCTBYHOIIAs
3IIEKTPOYCTaHOBKA, JIEKTPOOE30MaCHOCTb.

HazoBuTe noporossie 3Ha4eHUsI TOKOB IPU MIPOXOXKIACHUN UX Yepe3 TeJO0 YeNIOBEKa,

Kak Has3bIBaeTCs mepcoHal, BBIIOJIHSIOMUN padoTy, MpU KOTOPOW MOXKET BO3HUKHYT
OIACHOCTH MOPAKEHUS AIEKTPUUECKIUM TOKOM?

Kakue rpynmbsl mo 31eKTpoOe30macHOCTH MOXKET HMMEeTh PaOOTHUK, OTHOCSIIUICS K
JIEKTPOTEXHUYECKOMY IIEpCOHATY?
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10.
11.
12.
13.
14.
15.

16.
17.

18.
19.

Kakue rpynmbel 1mo 37eKTpoOe30macHOCTH MOXKET HMMETh PaOOTHUK, OTHOCSIIUICS K
HERJIEKTPOTEXHUYECKOMY IIEPCOHATY?

Kakue BHUABI 3JIEKTPOYCTAaHOBOK BBIJACISAIOT B OTHOIICHWH Mep O€30MacHOCTH B
COOTBETCTBUHU C IIPAaBUIIAMH YCTPOMCTBA MIEKTPOYCTaHOBOK?

Kakue Bupl paboT B 3J1€KTPOYCTaHOBKAX BBIMOIHSAIOTCS C HA3HAYEHUEM OTBETCTBEHHOTO
pyKoBOIUTENS paboT?

Kakue Bubl paboT B 3JIEKTPOYCTAaHOBKAX OTHOCSATCS K CIIEIIUATIEHBIM?

[Iepeuncinre cpencTBa MHAUBUAYAIBHOM 3aIUTHI OT IOPAXKEHUS NEKTPUYECKUM TOKOM?
Jaiite onpeneneHue OCHOBHBIM U JOIIOJIHUTEIBHBIM JJIEKTPO3ALIUTHBIM CPEACTBAM.
Kakue TpebGoBaHMsI NPEbSIBIAIOTCS K AUNIEKTPUUECKUM IepyaTkam?

UTo HAHOCAT HaA CpEeACTBA 3alUUTBl OT IOPAKEHUS JJIEKTPUYECKUM TOKOM, HE
BBIJIEP’KABILINX UCIIBITAHUS?

HaszoBute nocienoBaTenbHOCTh  JEWCTBUM NpPH  BKJIIOYEHUM  3a3€MJICHUHM B
pacnpeneIuTeNbHbIX YCTPOMCTBAX.

HazoBute mocnenoBaTeabHOCTh JEHCTBHHA it oOecredeHuss Oe30MacHOCTH IPH
HOJrOTOBKE paboyero MecTa Juisl BBIIOJIHEHHs paboT CO CHATHEM HalpsKEHUs.
Onumure anroput™m JAeUCTBUN INpPU OCBOOOKIEHUM IOCTPAJaBIIEro OT AEHCTBUS
JEKTPUYECKOTO TOKA.

Jlis yero npegHa3HAYEHbl CUTHAIM3ATOPBl HAIMYUS HAPSKEHUS?

Knaccugukarus nomeneHuii o CTeneHy NopaKeHHUs: YeJI0BEKa JIEKTPHUUECKUM TOKOM.
HazoBuTe rpymiisl ¥ BUABI IUTAKATOB M 3HAKOB 0€30IaCHOCTH.

Ha3zoBute ocHOBHBIE TpeOOBaHHUs, NIPEIbABIAEMbIE K BHIBEIIMBAHUIO [JIAKATOB U 3HAKOB
0€30I1aCHOCTH.

IIpakTuyeckue 3aganus no temMe «IIpaBuia oxkazanus nepBoii NOMOIIHU MOCTPAAABILIEMY»
(BBIONHSIOTCS ¢ IPUMEHEHHEM poboTa-TpeHaxepa «I oma-06).

1.

BuesamHas ocraHoBka cepana. OIEHKa COCTOsSHHS mocTpajaasiiero. IlpoBeneHue

peaHuMaIMOHHBIX JeHCTBUIT*.

2.

Panenne wuwxHelt koHeuHocTH. OTIeHKAa cOCTOSHUS mocTpagasiiero. IlpoBeneHue

MepOHpI/IHTI/Iﬁ 10 OCTAHOBKC KpOBOTe‘-IeHI/IH*.

3.

Buesannast moteps co3HaHus. OlleHKa COCTOSIHUS TocTpajaasuiero. JledictBus mnpu

00MOpPOKE U KOMaTO3HOM COCTOSIHUU ™.

4.

[Tanenne c¢ BeicOTBl. OIleHKAa COCTOSIHUSI TIOCTpajaBiiero. JleWcTBus mpu mepenome

KOHEYHOCTEN, KOCTEH Taza.

5.

[Topakenue snexTpudeckuM TOKoM. OIeHKa COCTOSTHUS TocTpajasiiero. JleicTBus mpu

MOPpaKCHUU IJICKTPUICCKUM TOKOM.

TT u TH kak HCTOYHHKH CHTHAJIOB 1151 P3A

1.

»w

oo

O06psicaute npuHiU padotsl TT ¢ ucnonp3zoBanneMm T-00pa3HONM CXEMBI 3aMEIICHUS U
BEKTOPHOM AMarpaMMbl.

HazoBuTe BUIBI M MPUYMHBI NOTPENIHOCTENH TpaHC(HOPMATOPOB TOKA, KJIACCHl TOUHOCTH
TT.

[ns gero canmaercss BAX TT, kak ucnonb3yercst nacnoptHas BAX TT.

JlaiiTe ompezneneHue NpeAenbHON KpaTHOCTU MEpPErpy3kd (HOMUHAIBHOW MPEENIbHON
kpatHoctn) TT.

Jaiite onpeneneHre HOMUHAIBHOTO KO3 PHUIIMEHTa 0€301acCHOCTH TPHOOPOB.

Kak npousBoautcs Boioop TT.

OO6mwsacuute npuniun padorsl TH ¢ ucnonszoBannem T-oOpa3HON cXeMbl 3aMEIIEHUS U
BEKTOPHOM AMarpaMMBbl.

Yem o0ycnoBiens! norpemHocty TH, Ha30BUTE BUABI OTPEIIHOCTEH.

HazoBure cxemsbl coeaunenust ooMoTok TH 1 ypoBHM HanpsKeHHs BTOPUYHBIX OOMOTOK.
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10. O6wscHuTE XapakTep BEeKTOpHBIX Auarpamm TH st cetu ¢ 3 peKTHBHO 3a3eMIICHHOM 1
M30JIMPOBAHHON HEUTPAJIBIO.

IIpakTuyeckue 3aaHusi (BBIIOJHIIOTCS C WCIONb30BaHHEeM mpubopoB Perom-21, Perom-51,
PET -TH, ITapma BA®D):

1. ompenenenne noasipHocT 00MOTOK M KTT TpaHcdopmaropa Toka TOJI-10;

2. cusarue BAX TT TOJI-10;

3. cHsATHe BekTopHOU auarpammel ¢ PET-TH.

3ammrTa TpancgopmMaTopoB
1. HasoBwure BUABI 3aLIUT TpaHCHOPMATOPOB coriacHo TpeboBanuii [1YD.
2. HazoBute rpynmbl COEAMHEHUS OOMOTOK CHJIOBBIX TPaHC(HOPMATOPOB M IPYIIIBI
coeMHeHus1 0OMOTOK TpaHchopmaropoB Toka B JI3T.
3. O0wsacuute npunun padotsr J3T-11.
4. HazoBuTe BUIBI Ta30BBIX 3aIIUT TPAHCHOPMATOPOB.

IMpakTnyeckue 3agaHust (BBIMOJHSAIOTCS C KCIOJb30BaHWeM mpubopa Perom-51): mposepka
pabotsl 13T B MII trepmunane Cupuyc-T.

Hudposas noacranuus n undposbie ycrpoiictea P3A
Hazosure Buast MII ycrpoiicts P3A.

IpakTuyeckue 3aaanusi (BHIIOTHSIIOTCS C UCIIOIb30BaHKEeM pubopa Petom-51): - mpoBepka
¢dbyukuuii P3A B MII Tepmunane Cupuyc-2J1.

5.3.2. quﬁﬂo-MeTonuquKue MaTepUaJibl U KOHTPOJBbHO-OCHOYHBIC CPpEACTBA NJIHA
NMPOBEACHUSA HTOTOBOH aTTeCTAIHH

HroroBas arrecranusi mpoBOAUTCS B (popMe KBATH(PHUKAIMOHHOTO JK3aMEHa, KOTOPBIN
BKIIIOUaeT B ce0si MPOBEPKY TEOPETHUECKUX 3HAHUW M TMPAKTUYECKYIO KBaTU(DUKAIMOHHYIO
pabory.

Teopetnueckuif 5K3aMeH TPOBOAUTCS YCTHO C HCIIOJIB30BAHHEM pa3pabOTaHHBIX
HK3aMEHAIMOHHBIX OUJIETOB.

Martepuansl (mepedeHb BOMPOCOB, 3aJaHUM W Tp.) Ui MPOXOXKACHHUS HTOTOBOU
aTTeCTallMy BBIIAIOTCS oOywaromeMmycsi 3apaHee. CamocrosaTenbHas paboTa 00ydaromerocs mno
MOJATOTOBKE K HWTOTOBOW aTTECTAllMM COMPOBOXKIAETCS WHIANBUAYAIbHBIMU W TPYHIOBBIMU
KOHCYJTbTAITHSIMH.

bumer Nel

1. Pexxumbl pabOTHI SJIEKTPUIECKON CETH U dIIeKTpoobopynoBanus. HasHaueHue u cBOMCTBa
pENEHHON 3alUThI.
2. Bunabl ICTOYHHUKOB AIIeKTpHYecKor 3Hepruu. 3akonsl Oma u Kupxroda.
O/1C caMOMHIyKIIMHU, MHIYKTUBHOCTb U] MarHUTHOE CONPOTHUBIICHUE.
CriocoObl BKJIIOUEHUS peJie Ha TOK U HaNpsiKeHHE CEeTH, BUJIbI pelie.
[Tpuniun paboTs! TpanchopMaTopa TOKa.
Bunn ceTeBoil aBTOMaTHKH.
XKypnans! P3A, nops1ok UX 3ar0IHEHNUS.

buner Neo2

Nogakow

1. Crpykrypa P3A B coorBeTcTBHHM ¢ HanmoHaIbHBIM cTangaprom (TOCT P55438-2013).

2. TlocnenoBarenbHOE U TAPALIEIIEHOE COSIMHEHUE IPUEMHUKOB, SJIEKTPHIECKUE
COIPOTHBIICHUE U MPOBOJUMOCTD, TIPABHIIA TIPEOOPA30BAHUS DIIEKTPUICCKHX IICTICH.

3. O/JIC B3auMHOM WHIYKIIMU, B3aUMHAsl HMHIYKTUBHOCTD U €€ TIPAKTHYECKUE TTPOSIBIICHUSI.
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4. Cxemsl coeHEeHUs Tpex(a3HbIX 1enel, (pa3Hble U TMHEHHbIE BeTUNYNHBI, MOIIIHOCTb
Tpex(da3HON CUCTEMBI.

5. I'pymnmel coequHeHnst 0OMOTOK CHIIOBBIX TPaHC(HOPMATOPOB U TPYIIIBI COSAUHEHHS
obmoTok TpanchopmartopoB Toka B JI3T.

6. Buasl npoTHBOaBapuUitHON aBTOMATHUKH.

7. Opraam3anus qonycka Kk padoram mo TO YP3A.

buset Ne3

1. IloHATHME MarHUTHOW LIENH, OCHOBHbIE MAarHUTHBIE BEJIMUNHBI, 3AKOH [TOJHOI'O TOKA.

2. TenyoBoe IEHCTBHE AIIEKTPUUYECKOTO TOKA: MOITHOCTD, KOJIMYECTBO IEKTPHUECKOM
SHEPI'uH, NPEeIOXPAHUTEIb KaK YCTPOHCTBO 3allUTHI.

3. OCHOBHBIE XapaKTEPUCTHKH OAHO(PA3ZHOTO IEPEMEHHOTO CHHYCOUJAIEHOTO TOKA,
KPUTEPHU CUHYCOUAATILHOCTH.

4. OCHOBBI METOJIa CHMMETPUYHBIX COCTABIISIONINX, PHIBTPHI CHMMETPHYHBIX
COCTABJIAIOLIMX HANpPSKEHUS U TOKa.

5. Ilpunuun paboTsl TpaHCPOpMATOpa TOKA, CXEMA 3aMELIEHHUS U BEKTOpHAs 1harpaMma,
HOTPEIIHOCTH U KJIACChl TOYHOCTH.

6. CoBpemenHas kiaccudukanus P3: oOCHOBHBIEC U pe3epBHBIC 3alIUTHI, A0COIIOTHAS U
OTHOCUTEJIbHAS CEJIEKTUBHOCTb.

7. Ilacnopt-nportokoi Ha ycTpoiictBo P3A, Buas TO YP3A.

buner Ne4

1. SlBneHue 3neKTPOMAarHUTHOM MHAYKLMH, BEJIMYMHA W HANpPABIECHUE MHIAYKTUPOBAHHOMU
SJC.

2. Benenme TOHSTHS BEKTOpa, IPEACTABICHUE NEPEMEHHOTO CHHYCOMIAIBHOTO TOKa
BEKTOPOM Ha KOMIIJIEKCHOH IUIOCKOCTH.

3. ITlpumeHeHHEe MeTO/la CHMMETPUYHBIX COCTABIIIONINX B TexHHKe P3A, OiokupoBKa mpu
KauaHUAX TUCTAHIIMOHHOW 3aIUTHI.

4. XapakTepucTMKa HaMarHW4yuBaHuUs TpaHchopmaTopa Toka U BAX, mnpaktuueckoe
ucnosp3oBanue nacnoptaoil BAX nns nposepku TT.

5. IlpuHUMIBI peanu3aluy  3allUT: TOKOBBIA, JUCTAHLMOHHBINA, IU((depeHInaTbHbIN,
ucnonb3oBanue BU-kanana.

6. IlpumeHeHue pSKUMHOW aBTOMATHKH Ha TIOJCTAHIIIH.

7. TlpaBuna TO YP3A u rpa¢uxk Beimonnenus TO YP3A.

buner No5

1. 3akonsl Oma u Kupxroda 1jst MarHuTHBIX 11eneil, MarHuTHOE conpoTuBienue, BAX mis
MarduTHOM IENH.

2. AKXTHBHOE COIPOTUBIEHHE, WHIYKTHBHOCTh W KOHICHCATOP B IIEMH MEPEMEHHOTO
CHHYCOMJIAJIbHOTO TOKA, TOHATHE HHIYKTHBHOTO M €MKOCTHOTO COTPOTUBIICHUH.

3. CxeMmsbl coenuHeHus TpexdaszHbIX 1enel, Gpa3Hbie U TMHEWHbIC BETUYHHBI.

4, Tumst TT w cXeMmbl COCIMHEHHH, OIPEACIICHHE TMOJIIPHOCTH OOMOTOK C IOMOIIIBIO
aMIiepMeTpa MOCTOSSHHOTO TOKA.

5. BUIBI TEXHOIOTHYECKON aBTOMATHUKH.

6. Bunsl uugpoBsix ycrpoiicts P3A.

7. Opraauzanus nomycka k padoram mo TO VP3A.

bumner Ne6

1. Crpykrypa P3A B cootBercTBuM HanroHambHbIM cTanaapToM (IOCT P55438-2013).

2. MexaHMYecKre yCHIIMS B MarHUTHOM II0JIe, BEIMYMHA M HAIlpaBJICHUE CHJIBI (TIPaBHIIO
JIEBOM PYKH ), TPUHIIUT PaOOTHI IBUTATEIIS.

3. VYMHOXEHHUE BEKTOpa Ha | U —|, CII0OKEHHE U BBIYMTAHUEC BEKTOPOB.
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4. MomHOCTb Tpex(a3HOH CUCTEMBI.

5. Bwi6op TT mst P3A, BiusiHue HACBIIIEHUS U HarPY3KH HA TOYHOCTh U3MEPEHHU.

6. PasBuTHE perecTpOCHUs: NMEPBUYHBIC U BTOPUYHBIC pelie, pejie IPSIMOro M KOCBEHHOTO
IEUCTBUSL.

7. IITO nmpu TO YP3A. MHcTpyKuus 110 OpraHu3aliu U IPOU3BOACTBY pabOT B yCTPOHCTBAX
P3A.

bumner Ne7

1. OcHOBBI CUMBOJIMUYECKOT0 METO/Ia pacueTa Lienell NepeMEeHHOr0 CUHYCOMIaIbHOTO TOKa,
3akoupl Oma u  Kupxroda, TpeyroipHUK CONPOTHUBICHHUN, KOMIUIEKCHAs IUIOCKOCTh
COIPOTHUBJICHUIA.

2. KomOuHHMpoBaHHas OJIOKHPOBKA MO HAPSHKEHUIO TOKOBOU 3aIUTHI.

3. Buabpl eTMHUYHBIX pelie, IPUHLUIIBI PeaTu3alii U3MEpUTENIbHBIX OPraHoOB pelle.

4. Ilpunuun padotsl TH, cxema 3amelieHus, BEKTOpHas Juarpamma, KjacCbl TOUHOCTH.

5. Cuna Taru 31eKTpoOMarHuTa, IPUHLIUI paboThl HIEKTPOMArHUTHOTO pelie.

6. Hasnauyenue u npuHIUIBI padotel YPOB.

7. Tlacnopt-miporokoin Ha yctpoicTBo P3A, Buasl TO YP3A.

buitet No&

1. AxTuBHas, peakTHBHas M IOJHAsS MOIIHOCTh Tpex(a3HOH SIEKTPUUECKON ceTu, ee
BBIpaXEHHE B KOMIIEKCHOHN (pOpMeE, TPEyroJIbHUK MOIHOCTEH, IOCTPOEHUE BEKTOPA IEPBUUHOTO
TOKa 10 MOKa3aHUsM IpuOopoB «P» u «Q».

2. TlpuHimn paGoTel MHAYKIIMOHHOTO peJie.

3. Bunel 3amut TpanchopmaropoB cornacHo TpedboBanuii [TYD.

4. CxeMbl COeAMHEHHUsI OOMOTOK W BEKTOpHbIe auarpammbl TH s cetu ¢ 3ddexTuBHO
3a3€MJICHHON HEUTPAJIBIO.

5. P3 na nepemennom OT.

6. JI3II na 6aze LIP3A.

7. Ocob6ennoctu TO IP3A, crarnapt [TAO «POCCETH» CTO 34.01-4.1-002-2017.

bunet Ne9

1. Pe3oHaHCHBIE PEKUMBI B IEMAX IEPEMEHHOTO CHHYCOUJATHLHOTO TOKA.

2. Cxewmbl coeqUHEHHS] OOMOTOK M BEKTOpHbIE quarpammbl TH 1uis ceTH ¢ M301UpOBaHHOMN
HEUTPAJIBIO.

3. Buabl TOKOBBIX 3all[AT JTUHUHA.

4. Peanuszanus BeinpsmieHHoro OT.

5. Bwuapl 3amuT aGCOMIOTHOMN CEIEKTUBHOCTH.

6. ITlpunHrmme! peanu3anmu ABP.

7. TITO npu TO YP3A. MHCTpyKIMs IO OPTaHU3aAIMK U TPOM3BOJICTBY pabOT B YCTpOHCTBAX
P3A.
buner Nel0

1. HecunycoupanbHbIi TEpEeMEHHBIH TOK, MPUYMHBI €ro BO3HMKHOBeHH B OC,
rapMOHHYECKHE COCTABIISAIONINE, UX IPAKTUUECKOE IPUMEHEHHUE B TEXHUKE P3A.

2. T'pynmbl coenuHeHHs OOMOTOK CHJIOBBIX TpPaHC(OPMATOPOB W TPYIIIBI COSTUHEHHUS
oOMoToK TpaHcdopmaTopos Toka B J13T.
[punnuns! peanuzanuu /3 (peanuzauusa nanpasienHoctd, BK u BHH).
[Tpuaumne! peanuzanuu AIIB.
Omnpenenenne BEKTOpa MEPBHYHOTO TOKA B JIMHUM IO TTOKA3aHUSAM TPHOOPOB «P» 1 «Q».
[Tpuaumns! peanuzanuu AYP.
[Tacnopt-ipoTokon Ha ycTpoicTBO P3A, Buasl TO YP3A.

No ko
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bumer Nell

1. BpIcOKOYACTOTHBIE CUTHAJBI, X IPAKTHYECKOE MpUMeHeHue B TexHuke P3A.

2. Buger 13T, ocobeHHOCTH U(DPOBBIX TOKOBBIX 3alIUT TPAHCHOPMATOPOB.

3. Tlocrosuubiit OT, ucTouHuky moa3apsaa akkymysstopHoi 6arapeu (BA3II), koHTposb
u3ossinuu uenen noctostuHoro OT, coBpeMeHHbIe UICTOYHUKH nocTosiHHOTO OT.

4. TH3HII, peanu3anus HarpaBIeHHOCTH ¢ ToMolisto peiae PBM 177 (178).

5. Haznauenne AOCH.

6. Ilpunnumnsl peanuzamuu JD3.

7. Opranusanus pomnycka k padoram no TO YP3A.

buier Nel2

1. OcHOBBI CUMBOJIMYECKOT'O METO/Ia pacyeTa Ienei NepeMeHHOr0 CHHYCOUIAIbHOTO TOKa,
3akoHbl Owma wu Kupxroda, TpeyroibHUK CONPOTUBJICHUN, KOMIUIEKCHAS IUJIOCKOCTh
COIIPOTHUBIICHUIA.

2. 3axonbl OMa u Kupxroda misi MarHUTHBIX LIETIeH, MarHUTHOE conpoTuBiieHne, BAX mis
MarHUTHOM IICIIH.

3. Peanmuzanus nHanpasnenHod MT3 nuHuH.

4. TazoBas 3amura Tpanchopmaropa, HazHaueHue peine KUI3.

5. Tlpunnumne peanuzaruu BUB.

6. Hasnauenue u npuHmnsl padotsr AJIAP.

7. TIpasuna TO YP3A u rpaduk Beimosaerns TO YP3A.

Kpurepun onenkn

OneHnBaHUE OCYIIECTBIISIETCA M0 4-X OaJbHOI MIKae.
[Ipu mpoBeneHNM KBAIU(PHUKAIMOHHOTO HK3aMeHa B YCTHOM (popMe yCTaHABIMBAIOTCS
CIEeyIOIINEe KPUTEPUU OIIEHKHU 3HAHUI 00yJarommuXcs:
- ormetka «OTJIMYHO» - oOydaromuiics 3HaeT mMarepuan Mo Teme, Aa€T IMPaBUIbHOE
OTIpeIeIECHHOE OCHOBHBIX TOHATUN; OOHApy)XKHBaeT TMOHMMAaHHUE MaTepuana, MOXKET
JIOTUYECKH 00OCHOBATH CBOM CYKICHUS, MPUMEHHUTH 3HAHUS Ha MTPAKTUKE.

- otmetrka «XOPOIIO» - oOyvaromuiics Ma€T OTBET, YIOBJIECTBOPSIOMIMI TeM XKe
TpeOOBaHUSAM, YTO U JJII OTMETKH «5», HO JOIMYyCKaeT 1-2 OommOKH, KOTOpPHIE caM Ke
HCIIpaBIIsiET.

- orMmetrka «YJOBJIETBOPUTEJIBHO» -  oOyuatomuiics oOHapyKuMBaeT 3HaHHE U
NOHMMAHHUE OCHOBHBIX IIOJIOKEHUI HAHHOM TEMBI, HO M3JIaraeT MaTepHall HENOJHO U
JIOTTYCKaeT HETOYHOCTH B OMNPEJEICHUN NOHITUNA WK (HOPMYJIUPOBKE MPABUI; U3J1araeT
MaTepHall HelmocC/Ie0BaTeIbHO U JIOIYCKAaeT OMUOKU B JIOTHUECKOM ITOCTPOEHUH OTBETA,
HE MOJKET ITOCJIEI0BATEIbHO, APTYMEHTHPOBAHO, JIJAKOHUYHO, SICHO U TPAMOTHO U3JI0KUTh
HOPS/I0K CBOUX JCHCTBUH B pa3IMYHBIX CUTYAIUSIX IPU IPOU3BOJICTBE PadoT.

- orMmerka «HEYJIOBJIETBOPUTEJIBHO» - oTBeT OTCYTCTBYET MM HE COOTBETCTBYET
TEMAaTHUKE BOIIPOCA.

5.3.3. PexomeHayeMblii nepevyeHb HOPMATHBHO-TIPABOBBIX TOKYMEHTOB, PYKOBOISI LIIUX
AOKYMEHTOB, HHCTPYKIMii, CIPABOYHOM U y4eOHOI1 JTuTepaTypsbl

HopmaTuBHO-npaBoBbIe J0OKYMEHTBI

1. ®denepanphblii 3aK0H 0T 26.03.2003 N 35-03 «O0 3MeKTPOIHEPTETUKEY.

2. Tlpodeccmonanbubiii cranmapt 20.034 «PaboTHHK 1O OOCTYXHBAaHHIO H PEMOHTY
00OpyZIOBaHUS peNlefHON 3aIlUThl M ABTOMATHKH JJIEKTPUUECKUX CeTel», YTBEpXkKAEH
npukazoM Muntpyna Poccun 09 Hos0pst 2021 1., Ne 786H.

3. IlpaBuna ycTpoiicTBa 3JIEKTPOYCTaHOBOK. 7-€ U 6-€ u3ganue. — M.: u3a-so HII SHAC, 2008.
— 1168 c.

4. TlpaBuna paOOTBI C TEPCOHAIOM B OpPraHM3ALMUAX DIEKTPOIHEpPreTHkH Poccuiickoit
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®denepaunu, yrBepakKaeHbI IpukazoM MunuctepcrBa 3HepreTuk PO ot 22.09.2020 Ne796.

5. IlpaBuna mo oxpaHe TpyAa MpHU SKCIUTyaTallMH 3JIEKTPOYCTAHOBOK, YTBEPXKIACHBI MPUKA30M
MunuctepcTBa TpyAa U coumanbHoi 3amuthl Poccuiickoit ®enepaunn ot 15.12.2020 Ne
903H.

6. IlpaBmia TEXHHMYECKOW OSKCIUTyaTallMM »>JCKTPUYECKUX CTaHIMA U cereil Poccuiickoit
®denepanuu, yTBepKIeHbI mpukazoM Munucrepcra sHepretuku PO ot 04.10.2022 Ne1070.

7. llpaBmma mo oxpaHe TpyAa Ipu paboTe ¢ MHCTPYMEHTOM U MPHCIOCOOICHHUSIMH,
YTBEpPKJICHHbIE TpUKa3oM MuHHUCTEpCTBA Tpyla M COIMAIbHOM 3ammThl Poccuiickoin
®enepaunu ot 27.11.2020 Ne 835H.

8. IlpaBuia mo oxpaHe Tpyna npu paboTe Ha BbICOTE, YTBEPXKIEHBI MMPHUKa30M MUHHCTEPCTBA
TpyJa u couralibHON 3amuThl Poccuiickoit @eaepannn ot 16.11.2020 No782H.

HNucTpykuun, pykoBoasilie J10KYMEHThI CTAHAapThI

1. CTO 34.01-27.1-001-2014. BIIIb 27-14. IlpaBmia moXapHOH O€30MACHOCTH B
anektpocereBoM KoMmiuiekce OAO «Poccetn» O6mue texHuyeckue TpedoBanus. CraHaapt
opranuzaiuu [TAO «Poccetn», yTBepkaeHHbI pacnopsokeHueM IIAO «Poccetu» ot
15.01.2015 Ne 6p.

2. CTO 34.35.302-2006. HCTpYKIMS IO OPTaHU3AIMH paOOT B YCTPOUCTBAX PEICHHON 3aIIUTHI
U DJIEKTPOABTOMATUKH AJIEKTPOCTAHLIUN U MOJCTAHIIUM.

3. CTO 56947007-33.040.20.181-2014. TwumoBast WMHCTPYKIHsS IO OpraHU3aluu padoT B
YCTPOMCTBAX PEJICHHON 3alIUThI U JIEKTPOABTOMATHKY TOCTAHIIUHA.

4. VYyeOHO-MeTonnueckoe nocodue «Opranuszanus nepod nomomm» (yrB. Ilpuxazom ITAO
«Poccern» ot 30.05.2025 No278).

5. MucTpykuus no okasanuto nepsoi nomouu (yrB. I[Ipukazom ITAO «Poccern» ot 30.05.2025
Ne278).

YueOHas auTeparypa

1. UYepno6posos H.B., Peneiinas 3amuta, M., «9ueprus», 1971.

2. ®enoceeB A.M., Peneitnast 3amura 3JIeKTpUIECKUX cucTeM, M., « 9Heprus», 1976.

3. AunekceeB B.C., Bapranos I'.Il., [Tanpuno b.M., Pozenbmom P.3., Pene 3ammtei, M.,
«QHeprus», 1976.

4. ®unaroB A.A., OOGcinyXuBaHUE 3JIEKTPUUYECKUX MOACTAHIMHA ONEpaTUBHBIM IEPCOHAIIOM,
CIIo, IEAH, 2010.

[Ipumedanue: MMoNb30BaThCs aKTyaldbHbIMH pefakiusMu Hactosimux HTJl m OPJZl. Ecnu cchutodHbIin
JIOKYMEHT 3aMEHEH, TO IIPH M0JIb30BAHUU CJIENYET PyKOBOACTBOBATHCS 3aMEHSIOIUM TIOKYMEHTOM. Eciiu cchu10UYHBIN
JIOKyMEHT OTMEHEH 0€3 3aMEHbI, TO MOJIOKEHHE, B KOTOPOM JlaHA CChIJIKA Ha HEro, MPUMEHSETCS B 4YacTH, HE
3aTparuBaoIlIen 3Ty CChUIKY.

5.4. Kaaposble ycii0Busi

KanmpoBoe obecrieueHne mporpaMMbl OCYIIECTBIISICT MpemnojaBarenbckuii coctap HOY
MO «YI «DHepreTuk», WMEIOMUNA COOTBETCTBYIOIEE OOpa3oBaHWE, OMBIT peaTU3aAINH
nporpaMM IpohecCHOHATBFHOTO 00y4YeHHsI U (M) BBICOKOKBATU(HUIIMPOBAHHBIE BHEIITATHHIE
CHEIHAJIMCTHI IO MPOPUITI0 00YUESHHUS.
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6. OueHka Ka4yecTBa 0CBOEHHS MPOTrPaMMBbI

Cucrema OIIEHKH KaueCTBa OCBOCHUS IIPOrPaMMBbI BKIIFOYAET B CEOs:
- TEeKYLUHA KOHTPOJIb 3HAHUI;
— MPOMEXYTOUHYIO aTTECTALIMIO;
- UTOrOBYIO aTTECTAIIHIO.

[Topsinok mpoBencHUS NPOMEKYTOYHOM M HTOrOBOM aTTECTALlMM YCTaHABIMBACTCSA
JokaibHBIMU HOpMaTUBHBIMU akTamu YOV JII10 « YL «9Hepretuk».

Texyuuii KOHTPOJIb 3HAHUIN MPEATIOIAraeT €XXEIHEBHYIO OLIEHKY 3HaHUN 00ydaroImuxcs,
MIPOBOAUTCA B (DOPME YCTHOTO OMPOCA U HE OLIEHUBACTCS.

@opMBI TPOMEKYTOYHOM AaTTECTAlMU OMPENEICHBl B y4eOHOM IUIaHE MPOTPAMMEI.
[IpoMexxyTouHass arTecTalsl MpPEANojaraeT IMpeIBAPUTEIbHYI0 MPOBEPKY TEOPETHUUECKUX
3HAHUU U (WIN) TPAKTUYECKUX HABBIKOB 00YYAIOMIUXCS IO OTIAEIBHBIM pa3jiesiaM IPOrpaMMBbl.

Pesynbratel mpakTudeckux pabOT, MPEeILyCMOTPEHHbIE pabodyuMH MporpaMMaMu U
BBITIOJTHSEMBIC B TIpOIlecce OOy4YeHUS Ha 3aHATHIX, MOTYT OBITh YUYTEHBI NPHU IMPOBEICHUU
MPOMEXKYTOUHOM arrecTauu. Pe3ynpTaThl MPOMEKYTOYHOM aTTecTallud O0ydaromuxcs
(GUKCHPYIOTCS B )KypHAJIEC TECOPETUICCKOTO OOYICHHS.

OOyuaromuecs, yCHEIIHO MPOIIEIIINe MPOMEKYTOUHYIO aTTECTaIUIO, TOMYCKaloTCa K
WTOrOBOM aTTECTALINH.

Hrorosas arrecranus ocymiecTBiseTcs B popme KBaTHU(PUKAIMOHHOTO IK3aMEeHa.

KBaymukamoHHbIid 3K3aMEH IMPOBOJIUTCS C IEIbI0 OIEHKA YPOBHS (OPMUPOBAHUS
KOMIETCHIIM Yy BBIMYCKHUKOB. Pe3ynbTaT KBadM(UKALMOHHOTO »JK3aMeHa OQOopMIIsSeTCs
IIPOTOKOJIOM.

KBanuduxanyonnslii 5k3aMeH BKJIIOYaeT B ce0s MPOBEPKY TEOPETUUYECKUX 3HAHUN B
npejaenax KBau(puKaMOHHBIX TpeOboBaHuil. [IpoBepka TeopeTHUECKUX 3HAHUN MTPOBOJIUTCS T10
ouneram (1. 5.3.2) u oneHuBaetcs 1o 4-0anpHOU mmIKane (5 - «OTIUYHOY», 4 - «Xopomioy», 3 -
«YIIOBJIETBOPUTEILHO», 2 - «HEYIOBIETBOPUTEIHHO).

KBanuduxarmionnass KOMHUCCUSI COCTOMT HE MEHee 4eM M3 Tpex 4YeloBeK. B coctam
KOMHCCHH BKJIFOYAIOTCSI MPENoAaBaTe I U MacTepa Mpou3BojicTBeHHoro odyuenus YOV IO
«Y1 «OHepretuk». jig oCyeCTBIEHUS BHEIIHETO KOHTPOJISI KAUE€CTBA OCBOCHUS POTPaMMBbI Ha
WUTOTOBYIO aTTECTAIIUIO MOXKET OBITh MPUTJIAIICH MTPEJACTaBUTENb 3aKa3unka (paboToarens).

OOyJaromuMcs, YCHEIIHO CHABIIMM 3K3aMeH, BBIJIAETCS CBHUJIETENHCTBO O Tpodeccuu
paboyero. B cnyuae mosydeHHs 3K3aMEHYEMbIM HEYIOBJIETBOPUTENIbHOM OLIEHKH BbIIAETCS
CIIPaBKa O MPOXOKICHUH OOYUCHHUS.

C uenplo OLEHUBAHUS COJIEP)KAHUS M KayecTBa Y4EOHOI 0O Mpoliecca MOKET MPOBOIUTHCS
AHKETUPOBAHUE, TOJTYyYSHHE OT3bIBOB 00YJAIOIIUXCS (BBITYCKHUKOB) U UX pabOTOIaTENEeH.



