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Penaxius 2

1 OO0mas xapakTepuCTHKA MPOTrPaMMbI

1.1 eapb peaJu3zanuu NporpaMmsbl

KaueCTBEHHOE HW3MEHEHHME Yy oOydammuxcs npodecCHOHANbHBIX  KOMIETEHIIHH,
HEOOXOUMBIX JJIsI BHITTOTHEHUS TPO(HECCHOHATLHOM IeATEIHPHOCTH B 00JIACTH OOCITY)KHBAHUS U
pEMOHTa 00OpYIOBAaHUS PEICHHON 3alUTHl U ABTOMATUKU JIEKTPUUECKUX CETEH.

1.2 XapakrepucTHka BHIa NPodeccHOHATLHOM 1esITeTbHOCTH

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

Ilenp Buaa mpodeccHOHaNbHOM AEATENIBHOCTH - O0OECleYeHHe HAAEKHOCTH M KadyecTBa
AJIEKTPOCHAOKEHUS IOTPEOUTENEH IMyTEM KOHTPOJII TEXHUUYECKOI'O COCTOSIHUS, CBOEBPEMEHHOIO
Y KaYeCTBEHHOIO IPOBEJICHNUS PEMOHTHBIX M AKCILTyaTallMOHHBIX paboT 000py10BaHUs peleiHON
3alllUThl U aBTOMATHUKH 3JIEKTPUYECKUX CETEH.

IIporpamma obecrieunBaeT JOCTHXKEHUE 4 pa3psaa Ha TPETbEM YPOBHE KBATU(PHUKAILMU B
cootBeTcTBUH ¢ npodeccrnoHanbHbIM cTangapToM (I1C) 20.034 «PaGoTHUK 1O 00CTYKMBAHUIO U
PEMOHTY 000PYAOBaHMs pesieiiHOM 3aIUUThl ¥ ABTOMATUKHU 3JIEKTPUUYECKUX CETEII».

BBITyCKHUK, OCBOMBIIMI IpOrpamMMy TOBBIICHHUS KBAJU(PHUKAIMKA pPadOYHX IO
npodeccuu, TODKEH 0051aaTh NpOoQPecCHOHAIbHBIMU KOMIIETEHIMSMU, COOTBETCTBYIOLIMMU
YeTBEPTOMY KBATH(PHUKAIIMOHHOMY pa3psiay, B coorBeTcTBuu ¢ [1C 20.034:

IIK 1: moaroroBka K BBINOJHEHUIO pPabOT CpeiHEH CIIOKHOCTU IO TEXHUYECKOMY
00CITyKUBAaHUIO U PEMOHTY ycTpoicTB P3A;

IIK 2: npou3BoACTBO pabOT CpeaHEN CIOKHOCTH M0 TEXHHYECKOMY OOCIYKHUBAaHUIO U
peMoHTy ycTpoiicTB P3A.

1.3 Ilnanupyemble pe3yJbTaThbl 00y4eHUSs

[Tocne u3yuenus mporpaMMbl 00YJArOIITUICS HOJIKEH 3HATD .

Kon
HaumenoBanue npo¢eCCHOHAIBHON
komnetenuu (I1K)
BH/IBI OBPEKICHUH B AJICKTPOTEXHUICCKUX YCTAHOBKAX DJIEKTPUICCKIX MK 1, TIK2

cerei

MHCTPYKLMHU MO MPOBEPKE N3MEPUTENIbHBIX TPAaHC(HOPMATOPOB [1K1, TTK2

KOHCTPYKINUOHHBIC 0COOEHHOCTH U 3aIlIUTHBIC XaPAKTCPUCTUKHU

9 [IK1, ITK2
MIPUMEHSIEMBIX YCTpoiicTB P3A
KOHCTPYKIIHIO PEJI€ HA SJIEKTPOMArHUTHOM W MHIYKIIMOHHOM NPUHIIATIAX [TK1, ITK2
METOAMKHU HaJaJKU U IPOBEPKU DIIEKTPOMEXAaHUYECKUX Pelle [1K1, TTK2
Ha3HAYeHHe U MPUHIINI JeHCTBHS U3MEPUTEIbHBIX TPAaHCPOPMATOPOB [IK1, TTK2
Ha3HAYEHUE MAKCUMAaJIbHOM TOKOBOM 3alllUThl, TOKOBON OTCEYKH,
MaKCHMaJIbHOW HaIpaBJIEHHOM 3aIuThl U AU(depeHnaIbHON, Ta30BOH, [IK1, TIK2
JMCTAHIIMOHHOM 3aIIMTHl 1 OCHOBHBIE TPEOOBAHUS K 3alllUTe STHX BUIOB
Ha3Ha4YeHHE YCTPOUCTB AaBTOMAaTUYECKOTO IOBTOPHOIO BKIIKOYEHUS

[IK1, TIK2
(manee — ATIB)
OCHOBHBIE TpeOOBaHUS K YCTPOHCTBAM aBTOMATUYECKOTO BBOJIa pe3epBa K1 [IK?
2

(nanee — ABP) u ux Ha3HaueHue

Ha3HAYCHUE CJIIECAPHOI0 U MOHTEPCKOI0 HHCTPYMEHTA [IK1, TTK2

OCHOBHBIE MTapaMETPhI U CXEMBI BKIFOUECHUS TIOITYIIPOBOJHIHKOBBIX K1 TIK2
npuOOpOB (IMOJI0B, TPAH3UCTOPOB, THPHCTOPOB) ’

ImpaBujia O6paHIeHI/I$I C KOMIIJICKTHBIMH HUCIIBITATCIIbHBIMU YCTPOﬁCTBaMH

JUTSL IPOBEPKH 3AIIUT IIK1, ITK2




IPUCTIOCOOTICHUSIMU

OCHOBHAS [TPOT'PAMMA [TPO®ECCHOHAJILHOT'O OBYYEHMUSI Penaus 2
YOV JITIO «VI1 TMOBBILIEHN S KBAJIMGUKALIUK PABOUYNX
«JIEKTPOMOHTEP 110 TEXHUYECKOMY OBCJTY)KUBAHUIO U PEMOHTY
«OHepreTHK» YCTPOWCTB PEJIEMHON 3AIIUTBHI 1 ABTOMATHKH» c1p. 5
(YK-3, PA3PSIJL 4)
Kon
HaumenoBanue npodeccuoHaTbHON
komriereHmu (11K)
00IIKe MPUHIMIIBI TOCTPOSHHSI AIEKTPHUECKOM ceT HanpshkeHueM 0,4 — K1, TIK2
110 xB ’
o0IIKe CBeICHHsI O MaTepuaiax, IpUMEHsIEMbIX [IPU PEMOHTE YCTPOMCTB K1, TIK2
P3A ’
o01mue cBesieHHst 00 UCTOYHUKAX U CXeMaX MUTAaHUS ONEPaTUBHOTO TOKA, K 1. TIK2
MIPUMEHSIEMbIX Ha 00BEKTaX 3JIEKTPOIHEPTETUKU ’
OCHOBBI METPOJIOTUH [IK1, T1K2
OCHOBBI TEXHUYECKON MEXaHHUKH, QU3HKH TIK1, TIK2
OCHOBBI JIEKTPOHUKHU U NOJIYIPOBOJHUKOBOU TEXHUKH I1K1, T1K2
OCHOBBI DHEPI'€TUKH, DJIEKTPOTEXHUKH U DIICKTPOABTOMATUKU [1K1, T1K2
MOPSAIOK BBITMOJHEHUS PadOT M0 TEXHUYECKOMY OOCITYKUBAHUIO U K1, TIK2
PEMOHTY 3allIUT CPEAHEN CI0KHOCTH ’
IIpaBUJIa TEXHUYECKOT0 00CIyXHBaHUs ycTpoiictB P3A I1K1, TTK2
MpaBujia TEXHUYECKOU SKCITyaTalluH JIEKTPUUECKUX CTAHUUN U CETEM K1, [IK2
Poccuiickoit @eneparuu B obsactu yctpoicts P3A ’
MpaBujia YCTPOMCTBA DJIEKTPOYCTAHOBOK [IK1, ITK2
MIPUHLMIIUATIBHBIE CXEMBbI YIIPABJICHUS U CUTHAJIM3ALMH BBIKJIIOUATENEN ¢ K1, TIK2
JTUCTAHIIMOHHBIM IPUBOJIOM
METO/IbI BLIIOJIHEHNs PACUETOB B IPE/ENaX NOCTPOCHIS T€OMETPHYECKHX K1
KPUBBIX JJI PEryJIMPOBAHUS alllapaToB PEIeiiHOM 3alUThI
pacyeThl B Mpe/ieNax NOCTPOCHU I€OMETPUHECKHX KPUBBIX /1A K2
peryaupoBaHus annapaToB peaeiiHOM 3alUThI
cBeieHus 00 ycrpoiicTBax P3A, npumeHseMbIx Ha 00bEKTax K1, TIK2
DJICKTPOIHEPICTUKH ’
CXEMbI EMKOCTHBIX JICJIUTENIECH HAPSKEHUS [1K1, T1K2
TEXHUYECKHE XapaKTepUCTUKU 00CIy)KuBaeMoro obopyaosanusi P3A I1K1, TTK2
TpeOOBaHUs K YCTPOWCTBAM CETEBOM aBTOMATHUKH, UX Ha3HAUCHHUE ITK1, ITK2
TpeOOBaHUsI K TOYHOCTU TPaHC(HOPMATOPOB TOKA ITK1, ITK2
YCIIOBUS CEJIEKTUBHOCTH JIEMCTBUS 3alIUTHBIX YCTPOMCTB JIEKTPUUECKON MK, TIK2
CeTH
AJIEKTPUYECKHE LIENU ITOCTOSSHHOTO U IEPEMEHHOIO TOKA [IK1, TTK2
AJIEKTPOU3MEPUTENbHBIE TPUOOPHI U ANEKTPUUYECKUE U3MEPEHHUS [1K1, T1K2
SIBJIEHUE JIEKTPOMArHUTHOM MHIYKIIMU U MarHUTHBIC LIETTH TIK1, TIK2
TpeOOBaHUsI OXpaHbI TPY/Ia, TPOMBIIUIICHHOW U MOKapHOW 0€30MacHOCTH,
IIPOU3BOJCTBEHHON CaHUTAPUU U NIPOTUBOIIOKAPHOU 3aLUTHI, [IK1, ITK2
perJaMeHTHPYIOIINE AesITeIbHOCTD 110 TPYI0BOM (PyHKINU
MHCTPYKLHIO 110 OKAa3aHUIO MEPBOM MOMOIIY IPU HECYACTHBIX CIIy4asx Ha MK1, TIK2
MIPOU3BOJICTBE
MpaBuia 6€30MacCHOCTH MPHU paboTe C HHCTPYMEHTOM U MK1, TIK2

ITocae HU3YYCHUS IPOTrpaMMBbI 06yqa101111/11710;1 JOJIKEH YMETh.




OCHOBHAS [TPOT'PAMMA [TPO®ECCHOHAJILHOT'O OBYYEHMUSI Penaus 2
YOY JITIO «V1] TIOBBIIIEHNS KBATMOUKALIUY PABOUNX
«JIEKTPOMOHTEP 110 TEXHUYECKOMY OBCJTY)KUBAHUIO U PEMOHTY
«OHEPreTHK YCTPOUCTB PEJIEMHOM 3AIIUTELI 1 ABTOMATUKM» ctp. 6
(YK-3, PA3PSIJL 4)
Kon
HaumenoBanwue npodeccHoHaATBLHOM
komriereHmu (11K)

pa3aesnbIBaTh, CPallUBaTh, M30JIMPOBATh U NASATh MPOBOJA ycTpoicTB P3A K1, [IK2
AJIEKTPUYECKUX CETEH ’
HACTPanBaTh MEXaHUUYECKUE y3JIbl YCTpoiicTB P3A [1K1, TTK2
HACTPaMBaTh JIEKTPOMEXaHUYECKHE ycTporicTBa P3A ITK2
MIPOBEPATH PAOOTOCIIOCOOHOCTh MUKPOAJIEKTPOHHBIX yCcTpoiicTB P3A I1K2
CHUMATb IMOKa3aHUSI U CTPOUTH BEKTOPHBIE JUArpaMMbl B IEMSIX TOKa U K2
HANPSDKEHUS
paboTaTh C M3MEPHUTENHHON 1 UCTIBITATEIILHON aNmmapaTypoi [1K1, T1K2
MIPUMEHSTh CETEBbIe KOMITbIOTEPHBIE TEXHOJIOTHH, CTAaHAAPTHBIC K1, [IK2
o(rcHBIC TPUITOKEHNUSI HA YPOBHE TIOJIH30BATEIIS ’
OKa3bIBaTh MEPBYIO MOMOIIb ITPH HECYACTHBIX CIy4asiX Ha MPOU3BOJICTBE [1K1, T1IK2
MIPOU3BOIUTH PAOOTHI ¢ COOJIIOICHHEM TpeOOBaHUN OE30MTACHOCTH TPyAa I1K2
pabortarth B Opuraje IIK1, [TK2
IIPUMEHATH CPEJICTBA NOXKAPOTYIICHUS [1K1, T1K2
pa3duparb U cOOMpaTh MEXaHUYECKUE U AIEKTPHUECKUE YaCTH 3AIIUT K1, [IK2
CpeaHeln CI0XHOCTH ’
paboTaTh CO ClIeCapHBIM U MOHTEPCKHUM HHCTPYMEHTaAMU [IK1, T1IK2

OOyyaromuiicss ao/keH 00JIaaTh HaBbIKaMHM IPAKTUYECKOTO BBIIOJIHEHUS CJEIYIOIINX
TPYJOBBIX JICHCTBUIA:

Kon
HanmenoBanue npodeccuoHaTbHON
xomnereHuuu (I1K)

MOJIrOTOBKA HEOOXOAUMOM JJOKYMEHTAIMH JUIs BBINOJIHEHHs padoT 1o K1
TEXHHUYECKOMY 00CITYy’)KHBAHUIO U PEMOHTY ycTpoiicTB P3A
peBu3us 1e(eKTOB 000py10BaHNS, CMOHTUPOBAHHOTO HA MaHEJNAX 3alUT K1
CpeJHEN CI0KHOCTH
COCTABJICHUE ICKU30B, CXEM, YEPTEKEN CI0KHBIX JIETAICH IIK1
cOOpKa UCHBITATEIbHBIX CXEM JJIS MPOBEPKH, HANAJKU 3AIIUT CpeaHei
CII0)KHOCTH U YCTPOWCTB aBTOMATHUKH, MU3MEPUTENIbHBIX K1
TpaHc(OpMaTOpOB, MPUBOJOB BBICOKOBOJBTHBIX BBIKJIIOUYATENed U
VCIBITaHUS U30JISIIIMY [IeNeil BTOPUYHON KOMMYTAIMH
MIPOBEpKa FepMETUYHOCTH YIIJIOTHEHUI OTBEPCTUI M KPBILIEK B IIKagdax K2
U SIIIMKaX PSAOB 38KUMOB
BHYTPEHHUI OCMOTP 1 TpOBEpKa MEXaHMYECKOHN YacTH 3aIIUT K2
AIEKTPUYECKUX CETeH CpeHeH CI0KHOCTH
IIPOBEPKA 33JJaHHBIX YCTaBOK 3aIIUT CPEIHEN CI0KHOCTH MO K2
PYKOBOJICTBOM pabOTHHKA 00Jiee BEICOKOHN KBaIM(PUKAIINN
orpoOoBaHue LIeNei yrnpaBieH!s] KOMMYTAIIMOHHBIMU aniapaTamMu I1K2
BBITIOJTHEHHE PAaOOT MO MOHTAXY 3alUT JIEKTPUUECKUX CeTel cpeHei K2
CII0KHOCTH
BBITIOJTHEHHUE CIIOKHBIX CJIECAPHBIX pabOT MpU PEMOHTE K2
9JIEKTPO0OOPYTIOBAHUS
BBITIOJTHEHUE YUCTKHU OT IIBLIN KOKYXOB YCTPONCTB, MOHTaXHBIX K2
IIPOBOJIOB U PsIIOB 32)KUMOB
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Kon
HaumenoBanwue npodeccHoHaATBLHOM
komriereHmu (11K)

U3rOTOBJIEHUE U HAaHECEHHE Ha ycTpoiicTBa P3A u onepaTuBHbIe
AJIEMEHTHI (KIIFOYH, HAKJIAJK1) HA/IMCEH, YKa3bIBAIOIIUX UX Ha3HAUYCHUE [1K2
B COOTBETCTBUU C JUCHETYCPCKUMHU HAUMEHOBAHUSIMU
MIPOBEPKa U PEryIUPOBaHUE MPU HEOOXOJUMOCTH MEXAaHUYECKUX
XapaKTePUCTHK YCTPOUCTB (JFOPTOB, 3a30pOB, IPOBAJIOB, PACTBOPOB, K2
poru0oB) B J1aOOPATOPUU 1O PYKOBOJICTBOM PaOOTHHKA OoJiee
BBICOKOW KBaJTM(hUKAIIUU
paboThI 1O TEXHUYECKOMY 0OCTY>KUBAHUIO YCTPOMCTB 3aIUT CpeaHEN K2
CJI0)KHOCTH, YCTPAHEHUE MEXAHUYECKHUX JEPEKTOB IJIEKTPUUECKUX CXEM
pa3bopka, cOopka, TEXHHUECKOE 00CITy)KMBaHHUE U yCTpaHEHHE JeEKTOB
000pyIOBaHUs, CMOHTUPOBAHHOTO HA MAHEJSIX 3alIUT CPEITHEH [1K2
CII0)KHOCTH
PEMOHT U TEXHUYECKOE 00CTYKMBAHUE KOMIUIEKTHBIX UCIIBITATEIbHBIX
YCTPOMCTB ISl MPOBEPKH 3AILUT CPETHEH CII0KHOCTH, YCTPOHUCTB [1K2
AJIEKTPOMArHUTHOHN M AJIEKTPOMEXAHUIECKOH OJIOKUPOBKU
cOOpKa UCTIBITATENBHBIX CXEM JUIS TPOBEPKH, HAIAJKH 3aIIUT CPEIHEH
CJIO)KHOCTH Ha SHEProo0beKTax Mol PyKOBOJICTBOM pabOTHHKA Oolee [1K2
BBICOKOW KBaJM(UKALIUU
YACTUYHBI PEMOHT YCTPOUCTB CJIOKHBIX PEJICHHBIX 3aLIUT ITK2

14. JlokyMeHTBI, HAa OCHOBe KOTOPBIX pa3padoTaHa nmporpamma

- ®epnepanbhblii 3akoH "OO oOpasoBanum B Poccuiickoit ®enepauun" Ne273-O3 ot
29.12.2012 rona.

- IIpuxaz MunuctepctBa npocsemieauss PO ot 14.07.2023 r. Ne534 "OO6 yTBepKIeHUH
[lepeuns npodeccuii pabounx, JOHKHOCTEN CIIyKallluX, IO KOTOPBIM OCYIECTBISETCS
npodeccuonansHoe 00yueHue".

- IIpuxa3 Munucrepctsa oopazoBanus 1 Hayku P® ot 26.08.2020 Ne438 "O0 yTBepkaeHUN
[Topsiaka opraHu3anuy U OCYIECTBIEHUS 00pa30BaTeIbHOM 1€ATEIbHOCTH 110 OCHOBHBIM
nporpaMmam npo¢ecCuOHANBHOr0 00y4YeHus "

- Meronuueckue peKOMEHAALMU IO Pa3pabOTKE OCHOBHBIX MNPO(ecCHOHATBHBIX
00pa30BaTeNbHbIX MPOTpaMM U JIOMOJHHUTENIBHBIX NPOPECCHOHANBHBIX MpPOrpaMMm ¢
Y4€TOM COOTBETCTBYIOUIMX MPO(ECCHOHANBHBIX CTaHAapTOB (yTB. MuHOOpHayku Poccuu
22.01.2015 NeJ1JI-1/058H).

- Tlpodeccuonanbupiii cranmapt 20.034 «PabGoOTHHK 1O OOCIYKHMBAaHHIO M PEMOHTY
000py/s0BaHusl peleHON 3allMThl U aBTOMATHKHU SJIEKTPUUYECKUX CceTeidy (yTBepxaeH
npukazoM Muntpyna Poccun ot 09.11.2021 Ne786wH).

- VYcraB HOVY IO «VY1I «OHepreTuk».

- JlokansHbie HOpMaTHuBHBIE akThl HOY JII1O «YII «DHEpreTHK».

IIpn pa3paboTke mnporpamMmbl YYTE€Hbl pPEKOMEHJAIUu O0a30BbIXx mporpamm [TAO
«Poccetn» «nEKTPOMOHTED 10 TEXHUYECKOMY 00CTYKHUBAHUIO M PEMOHTY YCTPOMCTB peleiiHoi
3alUTHl U aBTOMAaTUKHU JIEKTpUdeckux ceteil 3(4) pazpsaar.

1.5. TpedoBaHus K YPOBHIO IOATOTOBKH NMOCTYNAKOIIET0 HA 00y4eHne

K ocBoeHuto nporpamMmbl HOBBIIIEHHS KBATH(PHUKAILIUN TOMYCKAIOTCS JTULA!
- uMerolye o0pa3oBaHUE HE HUXKE CPETHETO OOILEro;
- OKOHYHMBIIME KypC MO Mmporpamme npoecCHOHaIbHOM MOATOTOBKH (TIEPEnoJroTOBKU)
pabouyux 1Mo mpodeccuu IEKTPOMOHTEPA MO PEMOHTY YCTPOMCTB pelleifHON 3alUThl U
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ABTOMATHUKH;
- HMeEIoIMe CTax paboThl HE MEHEe IIECTH MECAIEB MO Mpo(eccHu >IEKTPOMOHTEpa IO
TEXHUYECKOMY OOCITY)KUBAHHIO U PEMOHTY ycTpoicTB P3A 3 paspsna.

1.6. OcobGenHocTH peaju3anuu NPOrpaMmel

[IporpaMMa mnpenHazHadeHa i OOyYEHHs DIIEKTPOMOHTEPOB II0 TEXHUYECKOMY
00CITy’)KUBAaHUIO U PEMOHTY YCTPOMCTB PEIeHHOM 3alUThl U1 AaBTOMATUKHU 3JIEKTPUUECKUX CETEH.

HopMaTuBHBIi cpok OCBOEHHS POrpamMmbl — 72 akaJIeMUYECKUX yaca.

OO0pa3oBarenbHbIi MpoLece OCYIIECTBISIETCS B TeueHue yueOHoro roga. [{ns Bcex BuioB
3aHATUN  YCTaHOBJICH aKaJlEMUYECKU  4yac  MPOAOKUTENBHOCTbIO 45 MUHYT.
[TpomomKUTENBLHOCTD 3aHATUH B JIEHb - He 0ojiee 8 akaJeMUYEeCKHX 4acoB.

@dopma opraHu3aluu 3aHATHH TeopeTHdyeckoro oOyueHuss — Tpynmnosas, s
IPAaKTUYECKOr0 00Y4YEHUsI — MHAUBUYaJIbHO-TPYIIIIOBAsI.

[Tpu peanuzanuu TpoOrpaMMBbI PETYCMOTPEHBI 3aHATHS 10 OYHON, OYHO-3a09HON popMam
oOyuenus. Ilpu ouHO-3a0uHON ¢opmMe o0OyueHus mnporpamma peaqu3yercss YacTHUYHO C
IIPUMEHEHHUEM 3JIEKTPOHHOI0 00y4€HHUs U JUCTAHLIMOHHBIX 00pa3zoBaTesIbHbIX TeXHOMOrui (90 u
JOT). Hdna obyyarommxcsi B 04HO-3204HOI dopMme ¢ yactuyHbiM npumenennem D0 u JJOT
COCTABJISICTCS] UHAMBHLyaJIbHBIN YI€OHBIH IJIaH.

Texymuil KOHTPOJIb 3HAHUM M MPOMEKYTOYHAsl aTTeCTalusl IPOBOJUTCA 3a CUET YacOB,
OTBEJICHHBIX Ha U3yYEHHE TEOPETUUECKOr0 MaTepHaa.

HtoroBass arrectauus HOpOXOAUT B  (GopMe  KBATU(PHUKALMOHHOIO  3K3aMEHa.
OOyu4aronmMces, YCIIeITHO CAABIINM dK3aMeH, BBIJACTCS CBHIIETEILCTBO O Mpodeccun padbodero
¢ npucBoeHueM kBanupukauuu. OOyyaromuMmcs, He CHABIIMM KBaJTM(PHUKAIMOHHBIN 3K3aMEH,
BbIJIa€TCS CIpaBKa 00 O0y4EeHHH.
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2 Kanenpapublii yueOHblii rpadpuk

OCHOBHO# MporpaMmbl IPOGECCHOHATHHOTO 00YYCHHUS MOBBIMICHUS KBATU(PUKAUN Pabodnx
«JIEKTPOMOHTEP MO TEXHUYECKOMY 00CIYKMBAHUIO U PEMOHTY YCTPOIiCTB
peJieiiHoi 3amuThl M aBToMaTukn» (YK-3, pazpsan 4)

HopmatuBHbIil cpoK 0OCBOEHHUS IPOrpaMMBbl COCTaBIsAET 72 yaca: 68 4acoB TEOPETHUECKOE
o0y4eHue U MPaKTUIEeCKUE 3aHATHA, 4 4aca — UTOroBast aTTECTaLIHSL.
[TpoomKUTETHHOCTh OTHOTO AYAUTOPHOTO y4eOHOTO 3aHATHS — 2 aKaJIeMHUECKUX Yaca
(90 munyT).
Kanennapusiii yueOHbIN rpaduk (pacnucaHue 3aHATHI) COCTABISIETCs Py Habope TpyIibl
Ha O0y4YeHHe.

TpynoemkocTs
Ne HanmeHnoBanue pasnena, MOIyJIsl, TEMbI (ax.dac)
Bcero | 1 Henensa | 2 Henens

1 | Oxpana Tpyna 2 2
2 | [Toxapnas 6e30macHOCTD 1 1
3 | DnexTpoOe30MmacHOCTh 2 2
4 | OOmye MOHATHUS O PEJICHHOM 3alUTe ¥ aBTOMATHKE 2 2
5 | TOD kak Teopernueckasi ocHoBa P3A 16 16
6 | Exunuunbie pene kak 6a30BbId aneMeHT P3A 2 2
7 | TT u TH xak uctouHuku curuanos giad P3A 8 8
8 | Knmaccudukarmus P3 2 2
9 | TokoBbI€E 3aIIUTEI 5 1 4
10 | 3amura TpaHcHOpPMaTOPOB 6 6
11 | Uctounuku CH u OT Ha moacTaHIuu 2 2
12 | IIlpyHUMIIBI BHIMOJTHEHUS CIOKHBIX 3AILUT 3 3
13 OcHOBHBIE BUJIbI M IPUHITUIIBI BBIMIOJTHEHUS YCTPOUCTB 3 3

ABTOMATHKU
14 | Hudposas noacranius u mudpossie ycTporictBa P3A 12 12
15 | OcHoBBI 3kcmuTyatanuu P3A 2 2
16 | Urorosas arrecranus 4 4

BCEI'O 72 36 36




HOV A0 «V1],

OCHOBHASI [TPOI'PAMMA ITPO®ECCHUOHAJIBHOI'O OBYYEHU
IMOBBINIEHN A KBAJIMOUKAIIVY PABOYUX
«3JIEKTPOMOHTEP 10 TEXHUYECKOMY OBCJIYKUBAHUIO 1 PEMOHTY

«OHEPreTHK YCTPOUCTB PEJIEMHOM 3AIIUTELI 1 ABTOMATUKM»
(VK-3, PA3PSI]L 4)

Penaxius 2

crp. 10

3  YueOHBIH IJIAH

OCHOBHOH MpOTrpaMMbl IPOPECCHOHATHHOTO 00Y4EHHS TTOBBIIICHUS KBATU(PHUKAIIMKA Pabounx
«JIEKTPOMOHTEP MO TEXHUYECKOMY 00CTYKUBAHNIO U PEMOHTY YCTPOMCTB

peJieiiHoi 3amuThl M aBToMaTukn» (YK-3, paspsan 4)

TpynoeMKOCTb, ak. yac ®dopma
Ne HanmenoBanue paszena, Tpaxr. Mrorosas HpOMe)KYTO‘-IVHOI/I/
n/m MOAYJS, TEMBI Bcero | Jleknuu UTOIOBOU
3aHSATUSA | aTTECTalHs
aTTECTALlUU
1 | Oxpana Tpyna 2 1 1 3auer
2 | [loxapHas 6€30MacHOCTb 1 0,5 0,5
3 | DnekTpobe30nacHOCTh 2 1 1 3auer
Oo6mue MOHSTHSI 0
4 | peneiiHoM 3aIuTe u 2 2
aBTOMAaTHKE
TOD kak Teoperuueckas
5 ocHoBa P3A 16 16
6 Enunnunbie  pene  Kak 2 2
0as3oBbIii ditement P3A
TT m TH xak HCTOYHHUKH
! curHainoB s P3A 8 6 2 3auer
8 | Kimaccudukanms P3 2 2
9 | TokOBBIE 3aIIUTHI 5 5
10 | 3amwuTa TpanchopMaTopoB 6 3 3 3auer
11 Uctounnkn CH u OT Ha 2 2
ITOICTAHIIUU
12 [IpuHIMIBI  BBIMTOTHEHUS 3 3
CJIOXKHBIX 3aIIIUAT
OcCHOBHEBIE BUJIBI u
13 | OpUuHUMOBI  BBIIOJHEHUS 3 3
YCTPOHCTB aBTOMATHKHU
Hudposas monctaHus u
14 | uudpossle ycrpoiictBa | 12 2 10 3auer
P3A
OCHOBBEI SKCIIIyaTalun
15 | p3a ¥ 2
16 | Utorosas arrecranus 4 4 DK3aMeH
BCET'O 12 50,5 17,5 4
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4  Pabouyme mporpamMmsl 10 pasaesam

Tema 1. Oxpana Tpyna (2 ak. yaca)
1.1 TpynoBoe 3aK0HOAATEIbCTBO

Tpynosoii koneke Poccuiickoit @eneparuu. OOmIHe MoJIOKEHUS 00 OXpaHe Tpy/a.

CouunanpHoe mapTHepcTBO B cdepe Tpyma. OOSI3aHHOCTH W OTBETCTBEHHOCTb
pabortonarens u pabotHuka. TpynoBoi moroBop. PabGodee Bpems u Bpems otTapixa. Omiata u
HOpPMHUpOBaHHUE Tpyaa. ['apaHTHu ¥ KOMITEHCaIK paboTHHKaM. MaTtepuaibHas OTBETCTBEHHOCTb
CTOPOH TPYJOBOTO JIOTOBOPA.

3amuTa TPYJAOBBIX TpaB pabOTHUKOB. Pa3perieHue Tpya0BbIxX cropoB. OTBETCTBEHHOCTh
3a HapyllIeHHE TPYJIOBOIO 3aKOHOIATEIIbCTRA.

1.2 IIpaBuJia no oxpae Tpyaa

WNHcTpykiusa 1mo oxpaHe Tpyaa JUisl DJIEKTPOMOHTEpa MO OOCITYKMBAHUIO U PEMOHTY
000py/I0BaHUs peNeiHOM 3alUThl U aBTOMATUKH JEKTPUYECKUX CETEH.

TpeOGoBaHust OXpaHbl TPYyJa MPH IKCIUTYaTAIIUU HJIEKTPOYCTAHOBOK.

[IpaBuia mo oxpane Tpyaa npu paboTe ¢ UHCTPYMEHTAMH U TPUCTIOCOOTICHUSIMH.

TpeboBanust [lpaBunm mo oxpane Tpyna npu pabore Ha BbicoTe. OpraHuzanus u
npoBeqeHre padboT Ha BbicoTe. TpeboBanusa k paboTHukaM. ObecriedeHne 0€30MaCHOCTH MPHU
pabotax Ha BicoTe. Cpe/ICTBa 3alUTHI OT MaJIEHHUs C BBICOTHL. TpeOoBaHUs K TPOU3BOACTBEHHBIM
MOMEIIEHUSIM U TPOU3BOACTBEHHBIM IUIOHIafKaM. TpeOoBaHHUA K TMPUMEHEHUIO CHUCTEM
obecrieuenns Oe3zomacHOCTH paboT Ha BeIcoTe. [Ipuembl Oe30macHOro mpoBeneHUs padoT Ha
BBICOTE.

HNuctpykTaxu u oOydenne. Menuuunckue ocMoTpsl. [lopsiiok momycka k pabotam.

CpenctBa HMHIMBHAYaJIbHOM M KOJUIEKTMBHOM 3amuTbl. Hopwmsl Bbimaum. IlpaBuna
MIPUMEHEHUS CPEACTB UHANBUTYaIbHON 3aIlIUTHI.

1.3. IlpaBuiia oxka3aHus NEPBOIl MOMOIIY NOCTPaAaBIIEMy

OpraHu3alliOHHO-IPABOBbIE aCMIEKThI OKa3aHUs MEPBOM MOMOIIH.

Oxa3aHue NEpBOM NOMOUIM IPHU OTCYTCTBUM CO3HAHUSA, OCTAHOBKE JbIXaHWS U
KkpoBooOparienus. [lpaBuna omnpeneneHus NpPU3HAKOB KU3HU Y IMOCTPajaBIIEro. AJITOPUTM
npoBeleHusT  cepAeuHo-neroynoi  peanumanuu  (CJIP). CJIP ¢ wucnoap30BaHHEM
aBTOMATHUYECKOTO HAPYKHOTO nedudpuisaropa.

Oxa3zaHue NepBOM MOMOIIM NPU HAPYKHBIX KPOBOTEUEHUAX U TpaBMax. COBpeMEHHbIE
IPOTOKOJIbI W aJrOPUTMbl OKa3aHus mepBoil mnomomu. Anroput™m «Kynak- bapuny».
KpoBoTeuenus, mnpHU3HAKM KpPOBOIIOTEPH, BUABI KpoBOoTeueHHH. CrocoObl OCTaHOBKH
KpoBoTeueHHH. Yaymibe. BoccTaHOBIEHNE MPOXOAUMOCTH BEPXHHMX JAbIXATEIbHBIX IyTeH NpHu
nHOpoaHOM Tene. JIérkue. OTKpbITHIN NMHEBMOTOpakc. HallokeHne OKKIHO3MOHHOW NOBSI3KH U
iacTeipsa. Aptepun u BeHbl. TpaBmatnueckuii mok. Konorys. [lepeoxnaxaenue. Ileperpesanue.
Bonb. O6e36ommBanue. [loapobHbIit ocMoTp mocTpaaasiiero. [locnenoBaTenbHOCTE OCMOTpA.
IIpaBuna npoBeeHHsI OCMOTpA.

TpaBma rosioBsl. TpaBma riaza u Hoca. TpaBma 11en, 0OcTaHOBKa KpOBOTEUEHHUS, (pUKcaIus
mien. TpaBma rpyau. TpaBma kuBOTa, BBINIaJ€HUE OpraHOB OpIOIIHON mMojocTu. TpaBma Ta3a.
TpaBma koHeuHocTH. MIMMoOMIM3anusi mpu TpaBMe KOoHEYHOCTH. Hamoxxenue mmH. OXOru.
TpaBma mno3BoHOouHUKa. IlepeHocka mocTpangaBmiero. MeToapl KOHTPOJSI  COCTOSHUS
IIOCTPa/aBILETO.

Oxa3zaHue nepBOW MOMOIIM MPU MPOYUX COCTOSHUAX. DiekTpoTpaBma. OcBoOOXKIEHNE
MOCTPAJABILIEro0 OT JAEUCTBUS D3JEKTPUYECKOro Toka. OTpaBineHue. YKyChbl >KMBOTHBIX.
Yromnenune. O6mopok. CynopokHoe coctosiHue. CHHIPOM 3aBHCAHUS, IBaKyallds C BBICOTHI.
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HeotnoxxHbie TepameBTHUECKHE COCTOSHUS: WH(GAPKT, HHCYJIbT, TUIEPTOHUYECKUN KpH3,
OpoHxocna3M, caxapHbiii 1uadet. [Icuxonorudeckast moaIepKKa.
IlepeueHb MpakKTUYECKUX 3aHATHI

TpynoemMKocCTs,

HanmenoBanmne IMPAKTUYCCKOI'0 3aHATHA, pa6OTBI gac

[IpakTuyeckas padora 1
OTtpabotka kommiekca CJIP
[IpakTuyeckas pabora 2
OtpaboTKa NIPHEMOB BPEMEHHOH OCTAHOBKH KPOBOTEUYEHHUSI 1
[IpakTuyeckas padora 3

OtpaboTka mpPUEMOB OCBOOOKAEHHUS IOCTPANABILETO OT JCHCTBHSA
AIIEKTPUYECKOTO TOKA

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

[IpaBmia moxapHOW 0€30MacCHOCTH B JJIEKTPOCETeBOM Komiuiekce. Kiaccudukanus
MOMEIIEHUA 10 B3PHIBONOKAPHOM M MOXKAPHOM OMacHOCTU. MHCTpYKTaXu MO MOKapHOU
0e30macHOCTH Ha paboveM MecTe.

OCHOBHBIE MOHATHSI O TOPEHUU U paclpocTpaHeHuH IuiaMeHu. OnacHbie (OpasKaIoLIHe)
dakTopsl mokapa u B3pbiBa. OCHOBHBIC MPUHIIMITEI TOKAPHOW OE30MIACHOCTH: MPEAOTBPAICHHUE
BHECEHHUSI TOPIOYEH CMECH; MPEJOTBPALLEHUE BHECEHUS B TOPIOYYIO CPEAY UCTOUHUKA 3aKUTaHUS;
TOTOBHOCTH K TYIIEHHUIO MOXkapa 1 JIMKBUJIAIIUHU TIOCIEACTBUIN 3aropaHusl.

CpenctBa um Meroabl TywieHus mnoxapa. Cuctembl noxapHod 3amuthl. [loxkaphas
CUTHaJIM3AIMs. ABTOMAaTUYECKHE U MOJTYaBTOMAaTHYECKUE YCTPOMCTBA OOHAPYKEHUS U TalllCHUs
MoXKapa, KOHTPOJIb UX COCTOSTHUS.

Tunel 1 Ha3HAYCHUS PA3IMYHBIX BUIOB orHeTymuTeneil. Kiaccudukarus ornerymureneit
W orHerymamero BemectBa. (OCHOBHbIE MapaMeTpbl  OrHerymureneil. Pa3smenieHue
orHerymmurenei. [lopsinok npuBenenus B neicTBue orHerymutenei. O0beM U MEePHOIUIHOCTD
MPOBEJICHUS TEXHUYECKOTO OOCTYKMBaHHs OTHETyIIuTenel. JJokyMeHTalusi Ha OTHEeTYIIHUTENH.
Mepsi 6€30macHOCTH MPH UCTIOIB30BAHUN U TEXHUUECKOM 00CTY>KUBAHUH OTHETYITUTEIICH.

[Topsimok cooOmieHnss U BBI30BA HAa OOBEKT MOXKAPHOM YACTH ISl TYIICHUS IOXKapa.
JlukBumanus 3aropanus MEPCOHATIOM UMEIOIMMUCS CPEACTBAMU JIJISl TYIICHUs OTHS. DBaKyallus
J0JIeH U MaTepUATIbHBIX [IEHHOCTEN MPU BO3HUKHOBEHUH MOXKapa, MIIaH 3BaKyalluu MpH Moxape
Ha oObekTe. [1nan moxapoTyiieHus Ha OOBEKTE.

OO0s13aHHOCT, U OTBETCTBEHHOCTh TMEpCOHAaNa MPEeanpusTus B OO0JACTH MOKapHOU
0e301acHOCTH.

[TpuuuHBI IOKapa B AIEKTPOYCTAHOBKAX, BOZMOXKHBIE MTOCIEACTBUS U yIIepo.

[lepeueHb NPaKTUYECKUX 3aHATUN

TpynoeMkocTs,

HanmenoBanme IMPAKTHYECKOT'O 3aHATHA, pa6OTBI yac

[IpakTHueckoe NpUMEHEHHE CPEACTB 3alllUThl MpPH JUKBUJAIMK oOdYara
Io)kapa W IIEPBUYHBIX  CPEACTB  IOKapOTYHIEHHMs]  (IEPEHOCHBIX 0,5
OTHETYIINTEJICH) M CPEICTB 3aLUTHI PU JIMKBHUJIAIIUK 0Yara rnoxapa

Tema 3. DaexkTpode3onacHocTh (2 aKk. 4aca)

Tpebosanwust [IpaBui mo oxpane TpyAa MpH IKCIUTyaTaIlUH AIIEKTPOYCTaHOBOK. O0sacTh
u nopsgok npumeHenus [IpaBun. OpraHuzanus ¥ TPOBEACHHE TEXHMYECKOTO Haa30pa 3a
CTPOUTCIBCTBOM U MOHTA>XOM HOBBIX 3JICKTPOYCTAaHOBOK. HpOBepKa HOBBIX 3JICKTPOYCTaAaHOBOK 1
BBOA HX B pabory. OpraHu3allMOHHBIE M TEXHUYECKHE MEPOIPHUSITHS, O00EeCIeUnBaIONUe
06e301macHOCTh pabOT B ACHCTBYIOIINX JIEKTPOYCTAaHOBKAX.
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['pynmbl 10 351EKTPOOE30MIACHOCTH; JIUIIA, OTBETCTBEHHBIC 32 O€30MacHOE MPOU3BOJCTBO
paboT B IEKTPOYCTAHOBKAX.

TpebGoBanus K mepcoHary, 0OCITYy)KHUBAIOLIEMY 3JIEKTPOYCTaHOBKH. TpeOoBaHMS OXpaHbI
Tpy/a MPH IKCILUTyaTallud AIEKTPOYCTAHOBOK B 00beMe PYHKIIMOHAIBHBIX 00sI3aHHOCTEH YICHA
Opuranpl. [IpaBuina 0e30MacHOCTH MPH OCYHISCTBICHUU PAOOT moja HampspkeHueM. [lopsmox
JIOITyCcKa K paboTaM B 3JICKTPOYCTAHOBKAX.

[opsimok 1 ycroBHst IPOU3BOJCTBA paboT. TexHnueckre MeporpusThs, 00eCTIeYMBAIOIINE
0e30macHOCTh paboT Cco CHATHEM HampspDkeHus. Mepbl Oe3omacHOCTH Tpu  paboTe ¢
KOMMYTallMUOHHBIMHA arraparamMu. Pa60Ta C QJICKTPOU3SMECPUTCIIbHBIMU KJIeniamMmn u
U3MEPUTEIBHBIMU INTaHramMu. PaboTel ¢ MeraommerpoMm. 3amiuTHBIC cpeicTBa. llpumeHeHue
3aIIUTHBIX CPEACTB, CPOKM MX MCHBITAHWM U NPOBEPKHU. IIepeHOCHBIE 31IEKTPOMHCTPYMEHTHI U
CBETHJILHUKH, PYYHBIC SJICKTPUYCCKHE MalIUHbI. PaboTa B 3JEKTPOYCTAHOBKAX C MPUMEHEHHEM
aBTOMO6I/IJIeI\/JI, rpy30noabEMHBIX MalllMH, MEXaHU3MOB U JICCTHHUII.

OcHOBHbBIE TPUYUHBI IEKTPOTpPaBMaTU3Ma. BUIbI MOpaKEHUSI ANEKTPUUYECKUM TOKOM.
OU3NONIOTUYECKOE JICWCTBUE JJIEKTPUYECKOIO0 TOKAa HAa OpraHu3M dejoBeka. DakTopsl,
OIIPENIENISIONIUE CTEIICHb MOPAXCHUS IICKTPUICCKUM TOKOM, TIPOXOISIIMM Yepe3 TEIO YeJI0BEKa.
Bbuonornueckas KJIaCCI/I(l)I/IKaIII/Iﬂ SJICKTPUYCCKOTO TOKaA. CreneHu TsDKECTH BHGKTpH‘ICCKOﬁ
TpaBMbl. Kiiaccuukaius moMeneHuii o CTereH! MOPaKECHUs YEIOBEKa dJICKTPUICCKUM TOKOM.

HaprI)KCHI/IG mrara ¥ HalpsKCHUC MMPUKOCHOBCHUA. CpeIICTBa 3alIMUTBI OT IMOPAKCHUA
AJEKTPOTOKOM. [lOpsSiIOK TNMpUMEHEHHs W WCIBITAaHWSI CPEICTB 3allUThI, HCIOIb3YEMbIX B
JIIEKTPOYCTAHOBKAX.

[lepedyeHb NPAKTUYECKHUX 3aHITHI

TpynoemkocTs,
HanMeHoBaH#Ee TPaKTUYIECKOTO 3aHATHS, PAOOTHI yac
VR-TpeHaxkep 1o oxpaHe TpyAa « IIeKTPoOE30MacHOCTh 1

Tema 4. O6ue NOHATHS O peJieliHOl 3aIUTe U aBTOMAaTHKe (2 aK. yaca)

HopmanpHblif  pexum  pabOTbl  DJIEKTPUYECKOM  CEeTH, €ro  XapaKTepUCTUKU
(TEXHOJIOTUYECKUI PEKUM — ITapaMeTphl, FKCILTYaTallUOHHOE COCTOSIHUE 3JIEKTPOOOOPYI0BaHNU).
Knaccel Hanpspxkenust 9C (10 TMHEHHOMY HAINpsDKEHUIO) U UX XapaKTEPUCTHKH 10 COCTOSHUIO
HelTpanu. PaboTa ceTu cpeqHero kjiacca HampspKEHUsl ¢ M30JMPOBAHHOM, KOMIIEHCHPOBAHHOMN
(A'P) u pe3ucTuBHO-3a3eMIIEHHOM HEeHTpanbio (myHKTh 5.11.7, 5.11.8, 5.11.10 u 5.11.11 IITD).
WHcTpyKkiuss 10  peXuMy  3a3eMJIEHMS] OOMOTOK  BBICIIErO  HamlpsyKEHUS  CHIJIOBBIX
Tpancpopmaropon 110 kB.

[ToBpexxaenust 1 HeHOpMalibHbIe pexkuMbl paboTsl DC u D0, ux Buabl. P3A kak ¢akrop
o0ecrieyeHns HopMaibHOTro pexuma padotsl IC u 0.

Knaccuduranus aBapuiiabix otkimouenuit: [1C, HC (OC, JIC, UC), HC momnyrieHHbIe 1
JIOTIYIIIEHHbIE HEeTIpaBUJIbHOE HecpabaTbiBaHus, HeBbIsscHeHHbIe HC.

Peneitnast 3ammrta (P3) kak BaXHBI BHJ aBTOMATHKH, MpeAHA3HAUYECHHBIA IS
ABTOMATUYECKOTO OTKJIIOUEHHUS MOBPEXIeHHBIX yuacTKoB DC u 30. OcHoBHBIE TpeOoBaHus k P3:
CEJIEKTUBHOCTb,  OBICTPOJICMCTBUE,  UYYBCTBUTEIBHOCTb, HAAEKHOCTh  (XapaKTEpPUCTUKU
HaJIe)KHOCTH, BUJIbI 0TKa30B o0opynoBanus P3A B coorBercTBuu ¢ IlpaBunamu TO).

Crpyktypa P3A B cooTBeTcTBHU ¢ HarmoHanbHbIM cTangapToM (I'OCT P55438-2013).

Tema 5. TOD kak Teoperuueckasi ocHoBa P3A (16 ak. yacoB)
5.1. DylekTpUYecKHe Lenu MOCTOSIHHOTO TOKA

[ToHsTHE 7EKTPUYECKON LI€TIH, BHEIIHSISI U BHYTPEHHSS YacTH AJIEKTPUYECKOM LIeTH.

Onpenenenne NOCTOSHHOTO AIEKTPUUECKOTO TOKA, HOCUTENH 3apsi10B — 3JIEKTPOHBI M HOHBI.

HcTouyHuKM 37€KTpUYECKON 3HEpPruM, MOTEHIMal (OTHOIICHHWE MOTEHIMAIbHOW 3HEpPTrun
3apsiia B 1OJIe K BEIUMYMHE STOTO 3apsiaa), nosioxkutenbHoe HampasieHue IJC, pa3HOCTb
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MOTEHLMAJIOB WIN HampspkeHue, UcTOYHUK DJIC M MCTOYHMK TOKa, YCIOBHBIE O0O3HAYEHUS,
MOHSITHUE IEKTPUUYECKON CXEMBI, EAMHUIIBI U3MEPEHMSI, BOJIbTaMIIepHas xapakrepuctuka (BAX).
3akonsl Oma u Kupxroda kak ocHoBa pacdera snekTpuueckux memnei. [lociaemoBarenbHoe u
napajuieJIbHOE COeIMHEHNE TPUEMHUKOB, JIEKTPUUYECKHE COMPOTUBIICHNUE U IPOBOIUMOCTb.

[IpaBuna mnpeoOpa3oBaHUsl SJICKTPUUECKUX IeTel 3Be3Ja-TPEYTrOJIbHUK, TPEYTOJIbHUK-
3Be3fa. HenuHelinble sieKTpUuyecKre Ieny MOCTOSHHOro Toka (mpuMmepsl). TermaoBoe aelicTBue
JIEKTPUYECKOTO TOKA: MOIIHOCTh, KOJIMUYECTBO AIEKTpUUECKOW 3Hepruu (33), Npe1oXpaHUTEINb
KaK YCTPOICTBO 3allUTHI.

5.2. MarHuTHble eI, 3IJICKTPOMArHUTHAsI HHAYKI U

OcHOBHbIE MarHWTHBIC BEJIHYWHBI, YCJIOBHbIE OOO3HAYECHMS, EIUHUIBI H3MEPEHUS,
MOHITHE MAarHUTHOW IIENH, 3aKOH TOJHOro TOKa, 3akoHbl Oma m Kupxroda s MarHUTHBIX
1enei, MarHuTHoe corpotuBieHne, BAX st MarHuTHOU 1enu.

SBneHue HNEKTpOMarHUTHOM WHAYKUWU: Maiikn @apanet, 1831 ron. Benuwuwmna u
HarpaBJjeHue UHAYKTUpoBaHHOM DJ]C, mpaBuiio MpaBo X0J0BOIO BUHTA, IPOUCXOXKACHUE 3HAKA
«» B popmyine. Teopernyeckass ocHOBa TpaHC(HOPMATOPOB.

Asnenue camounaykuuu, J/C camMOMHAYKIMM: BeJIMUYMHA M HampaBieHue. Bengenue
MOHSTHUS UHIYKTUBHOCTU. THAYKTUBHOCTh U MAarHUTHOE COMTPOTUBIICHHUE.

SBnenue B3auMHOM WHAYKIUH, DJIC B3aMMOMHAYKLMH: BEJIWYMHA W HaIlpaBJCHUE.
B3aumHast ”HIYKTHBHOCTH U €€ MPAKTUUYECKUE TTPOSBIICHHUS.

MexaHuueckrue YCWIHMsS B MarHUTHOM II0JIe, BEIMYMHA U HAMpaBICHUE CUIIbI, MPABUIIO
neBol pyku. Cuia TSry 3JIeKTPOMAarHuTa, IPUHIUI pab0Thl 3JIEKTPOMArHUTHOTO pelie.

Bosnuknosenne DJIC mpu ABMKEHUM NPOBOJHUKA B IOCTOSHHOM MAarHUTHOM IIOJIE,
MIPABUJIO MPABOIl pyKH, TEOPETUYECKAsi OCHOBA T'€HEPATOPOB MTOCTOSHHOTO TOKA.

JIBa BaXHEWIIMX CBOMCTBA MATHUTHOTO TIOJS: OJJIEKTPOMATHUTHAs WHAYKLIHS U
MEXaHWYECKOE B3aMMOJICUCTBHE C DJIEKTPUUYECKHMM TOKOM, - OCHOBa JUIsi TIOCTPOCHUS
ANEKTPUUECKUX aNapaToB U ANEKTPUUECKUX MAIlMH.

5.3. Oanoga3Hblii nepeMeHHbIi CHHYCOMIAIbHBINA TOK

OCHOBHBIE XapaKTEPUCTHUKU: MTHOBEHHOE M aMIUINTYJHOE 3HAYEHMsI, 4acTOTa, YIJIOBas
4acTOTa, MEPHUOJ, CPEAHEE MU JACUCTBYIOUIEE 3HAYECHHE IMEPEMEHHOTO CHUHYCOMJAIBHOIO TOKA.
Kpurepun cuHycon1aabHOCTH.

BBeneHnne mnoHATUS BEKTOpa, IMPEACTAaBICHHE IMEPEMEHHOIO CHHYCOHWJAIBHOIO TOKa
BEKTOPOM Ha KOMIUIEKCHOM IIIOCKOCTH.

AKTHUBHOE CONpOTUBIIEHUE, HHIYKTUBHOCTh W KOHJEHCATOp B LENU MEPEMEHHOIO
CHUHYCOUJAJILHOTO TOKA, MOHATHE MHIYKTUBHOTO U eMKOCTHOT'O COPOTUBIICHUM, (pa30BbIi CIBUT
BEKTOPOB TOKA U HAIPSKEHUS, KBaIPAHThI PaCIIOJIOKEHUS BEKTOpa TOKa.

YMHOKEHHE BEKTOpa Ha | U —|, CJIO)KEHUE U BHIYUTAHUE BEKTOPOB.

OCHOBBI CHMBOJIMUYECKOI0 METO/a pacyeTa Leneil epeMeHHOr0 CUHYCOUJAIbHOTO TOKA,
KOMIIJIEKCHOE CONPOTHUBIIEHKE, 3aKkoHBI OMa 1 Kupxrogda B cuMBoIMUYECKON (OpMeE, TPEYTOJIbHUK
COIMPOTUBIIEHUH, KOMIJIEKCHAs TUIOCKOCTh COMTPOTUBIICHUI.

AKTHBHas, peakTHBHAsl M IOJHAs MOUIHOCTb, TPEYTOJBbHUK MOIIHOCTEH, BBIPAXKECHHE
MOIIHOCTH B KOMIUIEKCHON (JOpME U €ro MpakTUYeckoe NPUMEHEHHE MPU MOCTPOEHUHU BEKTOpa
NEPBUYHOTO TOKA M0 MOKa3aHUAM MPUOOPOB «Py» 1 «Q».

Pe3oHaHCHBIE peXUMBI B LENSAX IEPEMEHHOTO CHHYCOUAAIBHOTO TOKA: PE30HAHC TOKOB U
ero nposisienue B OC, pe30HaHC HaNpsHKeHUH, (peppope3oHaHc U ero NposiBieHUsl. MOIIHOCTD:
P, Q, S. Ilepexox #W3 KOMIIJIEKCHOH IUIOCKOCTH MOIIHOCTEH B KOMIUIEKCHYIO TUTOCKOCTb
COIIPOTUBIICHUIA.

HecunyconnanbHplii mnepeMeHHBIH TOK, MPUYMHBI €ro BO3HUKHOBeHHS B OC,
rapMOHHYECKHE COCTABIISAIONINE, UX IPAKTUUECKOE IPUMEHEHHUE B TEXHUKE P3A.

Bricokouactotnsie (BY) curnanbl, uX mpakTHYeCKOe MPUMEHEHHE B TeXHUKE P3A.



OCHOBHAS [IPOIPAMMA [TPO®ECCUOHAJIEHOI'O OBYUEHH S
[IOBBILLEHUS KBAJIUOUKALMU PABOUNX
HOY IO «YIL | 5 1k TPOMOHTEP [0 TEXHIYECKOMY OBCIIYKHBAHMIO I PEMOHTY 5
«OHEPreTHK VCTPOWCTB PEJIEMHOM 3AIIUTHI U ABTOMATHKy c1p.
(VK-3, PA3PSIJL 4)

Penaxius 2

5.4. Tpexda3uble nenu

Cxembl coenuHeHHs TpexQasHbIX Lenei, ¢azHple U JTUHEHHbIE BEIMYUHBI. MOITHOCTH
TpexdazHoi cuctembl. Oneparop «a» TpexdasHoil cucrembl. OCHOBBI METOJa CUMMETPUYHBIX
COCTABJIAIONMX, (UIBTPHl CHUMMETPUYHBIX COCTaBJSIOIIMX HANPSDKEHUS M TOKa MPAMOH,
00paTHOM U HYJIEBOM M1OCIIEJ0BATEIbHOCTH, IPAKTUUECKOE IPUMEHEHUE METOAa B TeXHUKE P3A:
pesie HapsHKeHUs U ToKa IIPsIMOi, 00paTHON M HyJIEBOM MOCIIe10BATEIbHOCTEH, OJJOKMPOBKaA ITPU
Ka4aHUSAX JUCTAHIMOHHOW 3alIUThl, KOMOMHHUPOBAaHHAS OJIOKMPOBKA MO HAINPSHKEHUIO TOKOBOU
3alIUTBHI.

Ananu3 Bcex BU10B K3 ¢ MOMOIIbI0 METO/1a CUMMETPUYHBIX COCTABIISIOIINX.
OmnpeneneHue YUCIEHHBIX COOTHOLIEHUH MEXIy IOJHBIMM TOKaMHM M HANpPSKCHUSIMU INpU
KOPOTKHX 3aMBIKaHUSAX U UX CUMMETPUYHBIMU COCTABIISIOLIUMHU.

Tema 6. EnunnuHble pesie Kak 0a30Bbiii 3jieMeHT P3A (2 ak. yaca)

[TepBuuHbIE perne, HAYA0 PEIECTPOCHHs. BTOpWYHBIC peie MpSMOTO W KOCBEHHOTO
JeicTBuUsA, UX pa3BuTHE B cBsA3u ¢ nosgBiacHueM TT u TH. Bunsr pene: I, U, P, Q, f, t, punsTpoBsie,
MIPOMEKYTOUYHBIC U CUTHAIILHBIC petie. [[pUHIUTIBI peaTi3aiiy N3MEPUTEIIBHBIX OPraHOB pelie.

Tema 7. TT u TH kak ucTrouyHukH curHaios 1is P3A (8 ak. yacoB)
71.TT

[Tpunuun pa0oThbl, cxeMa 3aMelIeHHUs M BEKTOpHas JAuarpamma, TOKOBas, yrjioBas M
II0JIHAS TOTPEIIHOCTH, KJIacChl TOUHOCTH, XapaKTepUCTHUKa HaMaruuunBanus 1 BAX, nacrioptHas
BAX u ee mpaktudeckoe ucnonb3oBaHue, Tunel TT M cXeMbl coelMHEHUM, METOMIBI pacuera,
BbIOOp TT nnst P3A, BnusiHuE HACBHIIEHUS U HATPY3KU HAa TOYHOCTh U3MEPEHHUH.

7.2. TH

[TpuHuMn paboTel, cxema 3aMelIeHHs], BEKTOpHAs Juarpamma, Kiacchl To4HoCTH, Busl TH
(omHOda3HbIe, TpeX(a3Hble, eMKOCTHBIE). CXeMbI COeIMHEHUSI 0OMOTOK M BEKTOPHBIE IarpaMMbl
TH nns cetu ¢ 3QppeKTUBHO 3a3eMJICHHON U U30JIMPOBAHHON HEUTpAJIbIO.

IIepeyeHb NPAKTUYECKUX 3aHATUI

T
HaumeHoBaHMe MpakTUYECKOTO 3aHATHS, PA0OTHI p yﬂozl;décocn,
[TpoBepka nonsipaoctu 00MOTOK, KTT 1 cHatne BAX TT tuma TOJI10 ¢
nomo1neko mpudopa Perom-21 5
Cusatue BexktopHoil nuarpammbel ¢ PET-TH ¢ nmomomsto mpubopa Ilapma
BA®

Tema 8. Kimaccupukamus P3 (2 ak. yaca)

3amuTel OCHOBHBIE U pe3epBHbIE (ONMKHEE W JalbHEE PE3epBUPOBAHUE), 3ALIUTHI
a0COIIOTHOW M OTHOCUTEILHON CeNEeKTUBHOCTH (CTymeHyarbie). [IpuHIunbl peaau3aiy 3aIuT:

TOKOBBIW, AMCTAHIMOHHBIN, TuddepeHIanbHblid. JIeMeHTHas 0a3a COBPEMEHHBIX YCTPOWCTB
P3.

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

[MpuHtMn nefcTBUs (3MEKTPOMArHUTHBINA, WHIYKIIMOHHBIN), TOKOBBIC 3allMTHI Ha 0ase
pere mpsiMOTO U KOCBEHHOTO JIEUCTBHS, TUIIBI pelie TOKa, BUABI TOKOBBIX 3amuT (TO, HO, MT3,
BOJILTMETPOBasE W  KOMOWHUpOBAaHHAs  OJOKMPOBKA MO  HAMPSHKCHHUIO, peaTu3aius
HaIPaBJIECHHOCTH C UCITOJIb30BAHUEM peJie HaIlpaBICHHUS MOIITHOCTH ), TPUHITUITBI BEIOOPA YCTABOK,
peanu3anus Tpexcrynenuarod M T3 nuaun.

Tema 10. 3amura Tpancopmatopos (6 ak. yacoB)
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Buapl 3ammt TpanchopmaropoB corjiacHo Tpeboanuit I[1YD (mynkter 3.2.51, 3.2.53,
3.2.54). I'pynmel coequHeHHs OOMOTOK CHJIOBBIX TpaHC(OpPMATOpPOB W TPYIIBI COCTUHEHUS
obmorok TpanchopmaTopoB Toka B 3T, mpunuun nevicrBus /3T, Bugsr 3T, ocobennoctn
U(POBBIX TOKOBBIX 3alIUT TpaHCHOPMATOPOB, MpaKTHUECKas padoTa ¢ TepMuHaAIOM «CupHyc-
Ty». I'azoBas 3ammra Tpancopmaropa, HazHauenue pesne KUI'3.

[Tepeuenb MpakTUYECKUX 3aHATHI

TpynoemMKkocTsb,
HanMmeHoBaH#e MPaKTUYECKOTO 3aHSTHSI, PaOOTHI wac
O3znakomiieHue ¢ npuHnunamu peanuzanuu 3T B MII tepmunane Cupuyc- 3
T

Tema 11. Ucrounuxu CH u OT (2 ak. yaca)

Mutr CH (peanuszauus ABP), P3A na nepemenHom OT (cxeMbl ¢ J€UIyHTUPOBAHUEM,
HCIOJIb30BaHNE KOHCHCATOPOB C pa3eIUTeIbHBIMU IN01aMu ), ToJdy4yeHue BeinpsmieHHoro OT.
[Tocrosaupnidc OT, wucTouHWMKH ToA3apsna akkymyistopHoit Oarapen (BA3II), koHTpoib
n3ossiuuu uenen noctostHHoro OT, coBpeMeHHbIe UCTOUHUKH TTOcTOssHHOTO OT.

Tema 12. [IpyHUUNBI BHINOJTHEHHS CI0KHBIX 3aIUT (3 aK. yaca)
12.1. I3 » TH3HII

I3 (peanu3zanus HampaBJICHHOCTH, XapakTepuctuku PC, oTcTpoiika OT Harpy3odHbIX
pexxuMoB U ayroBbix 3ambikanui, BK u BHH) u TH3HII (peanuzanus HampaBlI€HHOCTH C
UCIIOJIb30BAaHUEM pEJIE€ HAlpaBICHHUs] MOLIHOCTU HYJIEBOM IOCIIEN0BATEIbHOCTH, OCOOEHHOCTU
peanusanuu HampasieHHOcTH B [[P3A).

12.2. 3anm Tl A0COJTIOTHOM CEJIeKTUBHOCTH

Peanuzanus 1P3 u BUb Ha ocHoBe BU-kanana.

[Tpunumns! noctpoenus: coppeMeHHsbIX J{3J1 Ha OCHOBE ONTOBOJIOKOHHOTO KaHaa.

JIBII: nmpunuun pabotsl 311, orcTpoiika oT Toka HebanaHca, MPUHLIMII BHIOOpA TOKA
cpabaThIBaHMsI 3aIIMTHI, KOHTPOJb HCIpaBHOCTU TOKOBBIX ueneil (3L, wyyBcTBUTENBHBIE U
u3bupaTenbHble  opranbl, ocoOeHHoctH peanmuzamuu  J3II ¢ QukcupoBaHHBIM U
He(UMKCUPOBaHHBIM pacipeneneHueM npucoeaunenni. Peanuzanus JI3II na 6aze IP3A. 3/13.

13 u TH3HII ¢ npuemom-nepenaueit curaanos BUTO Ne2 u Ne3.

12.3. YPOB

Haznauenne YPOB — OmmkHee pe3epBHpOBaHME 3alllUT IMPU OTKa3e BBIKIHOYATEIS.
[TyckoBbie opranbl YPOB: 1) cpabatpiBanue 3a1yThl TPUCOSTUHEHUS; 2) KOHTPOJIb IO TOKY, peiie
toka YPOB. Ilpumenenue cxembl YPOB ¢ ny0nupoBanHbIM myckoM. [IprMeHeHHe CXeMBbI ¢
npoBepkoil ucrpasHoctu 1enu IMO: «YPOB Ha cebs». [Ipumenenne YPOB ¢ ucnons3oBanuem
curaina BUTO Nel.

Tema 13. OcHOBHBIE BH/IbI H IPHHIMIMBI BHINOJTHEHHS YCTPOHCTB aBTOMATHKH (3 ak.
yaca)

Asromaruka cereBasi: AIIB, ABP, BHP. [IpuHnuns! peanu3anuu.

AtomaTtuka mnpotuBoaBapuiiHas: AOCU (AYP-1, AUP-2, YAIIB), AJIAP, AOIIO,
AOCH, CAOH, AIIHY.

Asrtomatuka pexxumnas (PITH).

Texnonornueckass aBromatuka (AYB, aBromaTnka COOCTBEHHBIX HYXK[, aBTOMaTHKa
CHCTEMBI OTIEPaTUBHOT'O TOKA, HJIEKTPOMAarHuTHast OriepaTUBHAst OJIOKMPOBKA).

Tema 14. LInpposas noacranuus u uudpossie yerpoiicrea P3A (12 ak. yacoB)
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Hudposas noxacranmus (LIIC) kak oauH U3 KIIOYEBBIX AJIEMEHTOB pealu3aluu
kounenmuu [TAO «Poccern» «ludposas tpanchopmarus 2030».

Buaer HP3A (YcrpoiictBa P3 u CA, Ycrpoiictea I1A u PA, PAC-51, ycTpoiictea OMII).
Texauueckue tpeboanus k IIP3A, P/ 34.35.310-97, CTO 56947007-29.120.70.241.2017.
CrpykrypHast cxema IIP3A, ananoro-mmdpoBoe npeoOpa3oBaHUE BXOAHBIX CHTHAJIOB,
peanu3anus Gynkuii P3A, nononaurensupie dyakuun [{P3A, JIZII.

OteuecTBeHHbIe TpousBoauTenu [[P3A.

Tenaenmus pazsutus [IP3A. Cranmapt MOK 61850, koHuenmus nudpoBoi MOACTAHIINH,
noronHATeIbHbIe TpeboBanus k [[P3A na LIIC.

[Tepeuenb MpakTUYECKUX 3aHATHI

TpynoeMkocTs,
HaumenoBanmne npakTHYECKOTO 3aHITHS, pa0OTHI qac
[IpakTuueckas mpoBepka u HacTpoiika Tepmunana «Cupuyc-2JI». Pabora B 10
nporpamme SMS «Crapt-3»

Tema 15. OcHoBblI 3KcILTYaTanuu yerpoiictB P3A (2 ak. yaca)

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

Yuer YP3A, onpenenenue ycrpoiictsa P3A u pynkuuu P3A.

[TpaBuna TO YP3A u rpadux Bemonnenus TO YP3A.

Ocob6ennoctu TO LP3A, cranmapt opranusamuu [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.

Kypnansl no P3A, nopsaok ux 3amnoiHeHus. AHanu3 U KiaccuuKalus aBapUHHBIX
orkmrouenuii: IIC, HC (OC, JIC, UC).
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5 OpraHn3aun0HHO-ne):[aroruqecKne yYcioBus peajin3alluu MporpaMmbl

5.1. MarepuajibHO-TEXHHYECKHE YCJTOBHUSA
HaumenoBanue
Bun HaumenoBanue [IporpammHuoe
CHeIHaTU3UPOBAHHBIX .
. 3aHATUN o0opynoBaHus obecrieueHue
y4eOHBIX MOMEIEHUN
AynuTOpHBIH Ki1ace TEOpPETHUECKOe MPOEKTOp C 9SKPaHOM; | OlepalMoOHHas
HOYTOYK (KOMIBIOTEp) C | CUCTEMA;
BbIX010M B lHTEpHET; Opaysep;
aKyCTUYECKasl CUCTEMa; | Iporpamma JUISL
CpeacTBa CO3/1aHUA u
WHIUBUIyaJIbHOU peAAKTUPOBAHUS
3aIUTHI Mpe3CHTAIIHIA;
IIPOUTPHIBATEIb
BUJICO (haiiiIoB;
TEKCTOBBIN
penaKkTop
Kabuner oxpanbl KOMOMHHPOBAHHOE | IPOEKTOP C IKPAHOM; orepalMoHHas
Tpyna HOYTOYK (KOMITBIOTEP) C | CUCTEMA;
BbIX0I0M B lHTEpHET; Opaysep;
MapKepHas JJ0CKa; nporpamma JUISL
aKyCTUYeCKasl CUCTEMA; | CO3/IaHUsA u
anTevka nepBoi peAaKTUPOBAHUS
MIOMOIIIY; MPE3EHTALNT;
poOOT-TpeHaXxep MIPOUTPHIBATEINb
«"OUIA»; xuner BUJEO (haiiios;
I'efimnuxa; Habop TEKCTOBBIN
MMHTATOPOB PAHEHUWA U | pEAaKToOp»
MOPaKCHMI; KOBILIOBBIE | IPOIPaMMHO-
HOCHJIKH; MaTpac anmnapaTHbIif
UMMOOUITN3AIMOHHBIN KOMILIEKC
BAKYYMHBIN; IOJAPYYHBIE | BUPTYyaJIbHOU
MaTtepHuabl IS peanbHOCTH JUIS
OKa3aHUs NEPBOU o0OyueHus u
MIOMOWUIY; CTIelAaIbHas 0TpabOTKH HABBHIKOB
onexna u o0ysp» CU3 o OXpaHe Tpyaa
OpraHoB JbIXaHUS, (VR-tpenaxep)
3peHust; CpeacTBa
CIIaCEHMsI U
caMoCIIaCeHHs JTI0JIeH C
BBICOTBI; IPUBSI3b
CTpaxOBOYHas;
KOMIUIEKT IJIAKaTOB U
3HAKOB 0€30IaCHOCTH
IIEPBUYHBIE CPENICTBA
M0’KapOTYIIEHUS
JIaGoparopus P3A KOMOHWHUPOBAHHOE | MaHEIU u mKagsl | crienUaIn3upPOBaH-
ycrpoiictB  P3A, Habop | Hoe [1O
UHCTpyMEHTOB  P3A-V,
AIIEKTPOU3MEPUTEIIHLHBIE
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YOV IO V11 MOBBILIEHUS KBAJIMOUKALIN PABOUMX crakums
«JIEKTPOMOHTEP 110 TEXHUYECKOMY OBCJTY)KUBAHUIO U PEMOHTY 19
«OHEPreTHK YCTPOUCTB PEJIEMHOM 3AIIUTELI 1 ABTOMATUKM» crp-
(YK-3, PA3PSI]L 4)
HanmeHnoBanue
Bun HaumenoBanue [IporpammHuoe
CHeUaIu3upPOBAHHBIX .
. 3aHATUN o0opynoBaHus obecrieueHue
y4eOHBIX TOMEUICHUH
puoopHI, YCTaHOBKA
V5052, wucnelTaTenbHas
cucTemMa PETOM-51,
M3MEPUTEIbHbBIN
komiuiekc PETOM-21,
HOYTOYK co
CIIELUATTU3UPOBAHHBIM
110
KommnsrorepHslii KOHTpOJIb 3HAaHUM, | KOMIIBIOTEPHBIN KJIACC HA | ONEPALMOHHAs
KJ1acc camocrositensHas | 14 paboynx MecT C | CHCTeMa,;
pabora, JIOCTYTIOM K | Opaysep;
MpaKTuyecKas nH(OPMAaLIMOHHO- Cca10
pabora TEJIEKOMMYHUKALHOHHON
cetu HTEpHET;
MIPUHTED;
HAYITHUKU.
VYyebHo- MPaAKTHUYECKOE O6opynoBanue: -
TPEHUPOBOYHBII 3aHSTHE IPOTUBEHb C Toproueit
TTOJIUTOH JKUJIKOCTBIO;
OTHETYLIUTENN OVY-5,
OIl-5

CpencTsa 3aluThI:
crienuanbHas ofexaa |

00yBb;  KOCTIOM W3
TEPMOCTOUKHUX
MaTepUajoB c
MIOCTOSIHHBIMU
3alUTHBIMU
CBOICTBaMHU; Kacka
TEPMOCTOMKAs c

3alUTHBIM IIUTKOM JIJIst
JUIIa € TEPMOCTOMKOU
OKAaHTOBKOW; TepYaTKu
TPUKOTAKHBIC
TEPMOCTOMKHUE; OOTHHKHU
C 3aIIUTHBIM ITOJHOCKOM;
CU3 opranoB abIXaHus U
3peHUS;
TUDIIEKTPUIECKHE
MepYaTKu U OOTHI

5.2. YcaoBus 11 pyHKIMOHUPOBAHMA 3JIeKTPOHHONH HH(POPMALUOHHO-
o0pa3oBaTebHON cpeabl

[Tpu peanuszanuu HaCTOAIIEH MPOrpaMMbl ¢ IPUMEHEHHUEM 3JIEKTPOHHOro 00yueHus (30)
W JUCTAHIIMOHHBIX oOpaszoBarenbHbXx TexHonorud (JIOT) B HOY AIIO «YI «DuepreTuk»
CO3J1aHbl YCJIOBHS Uil (YHKIMOHHPOBAHUS 3JIEKTPOHHONH HH(OPMAIMOHHO-00pa30BaTEIbHON



OCHOBHASI [TPOI'PAMMA ITPO®ECCHUOHAJIBHOI'O OBYYEHU

(YK-3, PA3PSIJL 4)

YOV 10 V1] MOBBILIEHUS KBAJIUGUKALIUU PABOUUX Penartms 2
«JIEKTPOMOHTEP T10 TEXHUYECKOMY OBCJIYKABAHUIO U PEMOHTY 2
«OHEPreTHK» YCTPOWCTB PEJIEMHOM 3AILLIUTHI U ABTOMATHUKH» crp-

cpensl (DMOC), BrIoyaromie B cedst nHOOPMAIMOHHBIC TEXHOJIOTHH, TEXHUYECKHUE CPECTBA,

3IIEKTPOHHBIE HH()OPMAIIMOHHBIE PECYPCHI.

Peammzanms HaCTOHH_Ieﬁ O6paSOBaTeHBHOﬁ ImporpaMMbl OCYHIECTBIACTCA B COOTBETCTBUU

¢ Ilomoxenumem o IOpAAKE IIPUMCHCHUA

QJICKTPOHHOI'O O6y‘ICHI/I$[, JAUCTAHIITMOHHBIX

00pa30BaTeNbHBIX TEXHOJIOTHIA MPH pean3anuu oopazoBaTesbHbIX porpamMM B HOY ITIO « V1]

«DHEPreTUK».

OqueHHe C IPUMCHCHUECM JUCTAHIUOHHBIX O6pa3OBaTCJIBHBIX TEXHOJIOTUH IMPOBOAUTCH:

- B pSKUME peajbHOro BpeMeHH (online) — CHHXPOHHOE B3aMMO/ICHCTBHE YYaCTHUKOB
00pa3oBaTeNIbHOrO Mpolecca (IpenoaaBaTeNii ¥ OOydYarolluecs OJHOBPEMEHHO
HAXOJSITCS Y aBTOMAaTH3MPOBAHHOTO Pab0Overo MecTa);

- offline — acuHXpOHHOE B3aMMOJICHCTBHE yYaCTHUKOB 00Opa30BaTEILHOIO IMpoliecca

(MGCTOHaXO)K,I[CHI/IC H BpEMA HC

SABJICTCA  CYHICCTBCHHBIM, TaK KaK BCC

B3aMMOJICICTBHE OPraHU30BBIBACTCS B OTJIOKEHHOM PEXHUME).

OOyuenue B pexume peasbHOoro BpemMeHu c npumenenuem JIOT ocymiecTBiseTcs
nocpenctoM BuaeokoHdepencss3u (BKC) ¢ ucnonp3oBanuem cepBUCOB (TU1aTdopmbl) s
npoBeneHus Bebunapos. O0yuenue B offline pexxume ocymectsisercs nocpeactsom CHO

Bunbl yueOHOI nesSTeNbHOCTH NPU peanu3aluu nporpammsl ¢ npumenenuem 20 u J1OT:

- CaMOCTOSITEIbHOE U3yUeHHE YUeOHOI0 MaTepuaa,
- yueOHble 3aHATUS (JIEKLIUH, CEMUHAPBI, IPAKTUUECKUE 3aHATHS);
— TpYNIOBbIE U MHJIMBUAYaAJIbHbIE KOHCYJIbTALUHU;

— HOPOMCKYTOUYHAA aTTCCTAl .

MarepuanbHO-TeXHHYeCKOe o0ecnieyenne pynknuonnposanus JUOC

MarepranbHO-TEXHHYECKOE 00eCIIeUeHHE

HaunmenoBanue

DneKTpOHHbIE HH()OPMALIMOHHBIE PECYPCHI

cait YOV MI10 «VII «9uepreTuxy

DneKkTpoHHas OMbIMOTEKa 00Y4aroLEerocs
(HOpMaTHBHO-TIPABOBBIE IOKYMEHTHI,
PYKOBOJISIIIINE TOKYMEHTBI, HHCTPYKIUH

«Kouncynprant [Lrocy»

Texnuueckue cpeacTBa

Cepsep, Ha koTOopoMm pazmerniaercs C/1O;
KOMMYHHKAITMOHHAs CeTh VIHTEepHET;
Pabouee mecTo mpemnoaBatens: KOMIbIOTED
(HOYTOYK), moAKIIoOueHHbIN K UHTepHeTY 1
JIOKAIIbHOM CETH, TIPUHTED, CKaHep, Web-
KaMmepa, HayIIHUKH, KOJIOHKH, MUKPO(OH,
VR-ouku, miaHmer

[IporpamMmMHoe obecrieueHue

CJI0

OducHble MPUITOKEHHUS

Bbpayzep

5.3.  Meroanueckoe odecneuyeHmne

[Iporpamma obecrnieunBaeTcsi yaeOHO-METOIMYECKON JTOKYMEHTAIUEeH O BCEM JHMCIIUIUITMHAM B

MeYaTHOM U (MJIH) DIIEKTPOHHON (opMme:
- y4eOHBIU IJIaH;

- KaJleHAapHbIN yueOHbIN rpaduk (pacnucanue 3aHsATUH);
- pabouure nmporpaMMbl y4eOHBIX TPEIMETOB;

— MCTOAUYCCKUEC MATCpHUaAJIbl U pa3pa60TI<1/1;

- Marepuaisl JUIsl IPOMEXYTOYHOM U UTOTOBOM aTTECTallUH.

JUis 1OoNb30BaHUS ANEKTPOHHBIM OMOMUMOTEYHBIM (OHIOM MPH peaaH3alMU POTPAMMBI

CIIyIIaTeIu UMEIOT J0CTyN K ceth HTepHeT.



OCHOBHA 1 ITIPOTPAMMA [TPO®ECCUOHAJIFHOI'O OBYUEHIIS ’ 5
YOV IO V11 MOBBILIEHUS KBAJIMOUKALIN PABOUMX crakums
«JIEKTPOMOHTEP [10 TEXHUYECKOMY OBCJIY)KUBAHUIO U PEMOHTY o
«OHEPreTHK YCTPOUCTB PEJIEMHOM 3AIIUTELI 1 ABTOMATUKM» crp-
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5.3.1. Y4yeOHO-MeTOAMYECKHE MATEPHAJBI IJIsI IPOBEAeHHs MPOMEKYTOYHOM aTTecTAllMH
Oxpana Tpyna
1. JlaiiTe onmpeneneHre CASAYIOMNUM IMMOHATHIM: OXpaHa TpyJa, YCIOBHS Tpyaa, Oe30macHbIe

CoNoORAWN

10.
11.
12.
13.

14.
15.

16.
17.
18.
19.
20.

21.
22.
23.
24,
25.

26.
27.
28.
29.

30.

31.

yCIOBUS TPYAA, BPEIHBIH IMPOU3BOACTBEHHBIN (AKTOp, OMACHBIA IPOM3BOICTBEHHBIN
daxTop, 'ocynapcTBeHHasi SKCHepTH3a YCIOBUN TPYAA, ONACHOCTb, TPEOOBAHUS OXPAHbI
Tpyaa, pabodee MecTo, Mpo(hecCUOHAIBHBINA PUCK.

OnwumuTe Ha3HAYEHUE, eI U CYIIHOCTh OXPaHbl TPY/Ia.

[Tepeuncnure ocHOBONOJIArarOIINE JOKYMEHTBI B 00JIACTH OXpaHbl TPYAA.

HazoBuTte 0CHOBHBIEC MPUHIIUITE OOECTICUEHHUsT OE30MMaCHOCTH TPY/A.

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

Yo BKITIOUAET B ceOs1 0OydeHue 1mo oxpane tpyaa’?

Ha3zoBute BubI HHCTPYKTaXKeH 10 oxpaHe Tpyza. B kakux ciyyasx oHM npoBoasTCs?
Knaccugukarus BpeaHbIX U (M) ONMACHBIX TPOU3BOJICTBEHHBIX (GakTOpoB. [Ipumeps.
Yro Ha3bIBaeTCs MpeNeNbHO JOMYCTUMOM KOHLEHTpAalUed W MpeesbHO JOIMYCTHUMbIM
ypOBHEM?

Knaccugukanus ycnosuii Tpyna.

Ha3zoBute 0CHOBHBIE MPUUMHBI HECYACTHBIX CITy4aeB Ha IPOU3BO/ICTBE.

Ha3zoBute HecuacTHbIE Cilydau, KOTOpbIE MOAJIEKAT PAacCIeA0BAHUIO MU YUETY.
Onumure anropuT™M JEHCTBUM IpU  pacciaeoBaHUMM HECYACTHOIO cliyyas Ha
IPOU3BOJICTBE.

KakoBbI CpoKyM mpoBeIeHHsI pacciaeI0OBaHnsl HECYACTHOTO ciIyqas?

Yro cumraercs MukponoBpexaeHueM? KakoBbl OCHOBAaHUS sl PETUCTPALUM
MUKPOIIOBPEXICHUS?

OnumuTe peKoMeH1yeMblil MOPAIOK yueTa MUKPOIIOBPEKICHHH.

Uro cunrtaercs npopeccuoHaIbHbIM 3a00J€BaHUEM?

Knaccuguxkarus npodeccruoHanbHbIX 3a001€BaHUM.

HazoBure npuuunsl npodeccnoHanbHbIX 3a00J1€BaHUH.

Ha3oBure  OCHOBHBIE  MEpONpPHATHA MO  MPEJOTBPAILEHUI0  BO3HUKHOBEHHUS
poeCCHOHAIBHBIX 3a00JIEBaHUIA.

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

Ha3zoBuTte BUABI METUITMHCKUX OCMOTPOB?

KakoB nopsiiok npoxoxieHusi pabOTHUKOM MEPHUOAMUYECKOT0 MEIUIIUTHCKOTO ocMoTpa?
Kakue ycranoBneHs! oOuie TpeboBaHus K opraHu3anuu 0e3onacHoro padbouero mecra?
[Tepeuncnure TpeOoBaHHS K pa3MEIIEHHIO MAlllMH, MEXaHU3MOB M 00OpYyJOBaHUS Ha
paboueM Mecre.

Yro Ha3bIBaeTCs CPEACTBOM MHAMBUIYANbHOM 3ammThsl (CU3)?

Uto Ha3bIBAETCS CPEACTBOM KOJUIEKTUBHOM 3AIUTHI?

[Tepeuncnure 00513aHHOCTH U TpaBa paboTHUKA MO puMeHeHno C13?

[Tepeuncnure 00s13aHHOCTH W TIpaBa padoToaress mo odecnedeHuto padoranka CU3?
[Tepeuncnure ocHoBHBle TpeOoBanus kK CH3 s1eKTpoMOHTEpYy MO 3KCILTyaTalluu
pacrpeneauTeNbHbIX CETEN.

Kakune paGoTh! BBINOIHAIOTCS 10 HapsiAy-a0mycky? KTo BeIMUChIBaeT HapsaA-I0MycK?

1eKTP00e30MacHOCTh

1.

2.

[aiite ompeneneHue CIEAYIOIUM IOHATHUAM: DJIEKTPOYCTaHOBKA, JEHCTBYIOLIAsS
3JIEKTPOYCTAHOBKA, AJIEKTPOOE30MaCHOCTb.

HasoBute noporosbie 3HaueHUsI TOKOB IIPU IIPOXOKAECHUU UX YEPE3 TEJIO YEIIOBEKa,

Kak Ha3bIBaeTCsl mepcoHaj, BBIMOJIHSIOMIMK padoTy, MpU KOTOPOM MOKET BO3HUKHYT
OIACHOCTH MMOPAKEHUS NIEKTPUIECKUM TOKOM?

Kakue rpynmbsl 1mo 3ieKTpoOe30nacHOCTH MOXET HMMETh paOOTHUK, OTHOCSILMMHCS K
AIIEKTPOTEXHUYECKOMY IIEPCOHATY?
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YOY JITIO «V1] TIOBBIIEHNS KBAJTMOUKALIMY PABOUNX
«IJIEKTPOMOHTEP TIO TEXHUYECKOMY OBCJTYKUBAHUIO Y PEMOHTY
«OHEPreTHK» YCTPOWCTB PEJIEMHOM 3AILLIUTHI U ABTOMATHUKH» etp. 22
(VK-3, PA3PSI]L 4)
5. Kakue rpynmel 1o 37eKTpoOE30MacHOCTH MOXXET HWMETh PaOOTHUK, OTHOCSIIHKICS K

8.
9.

10.
11.
12.

13.
14.
15.
16.
17.

18.
19.

HERJIEKTPOTEXHUYECKOMY IT€PCOHANTY?

Kakue BuUABI 3JIEKTPOYCTAaHOBOK BBIJEISAIOT B OTHOIIEHUM Mep O€30IIaCHOCTH B
COOTBETCTBUU C IIPAaBUJIAMH YCTPOMCTBA MIEKTPOYCTaHOBOK?

Kakue Bupl paboT B 3J1€KTPOYCTaHOBKAX BBIMOIHSAIOTCS C HA3HAYEHUEM OTBETCTBEHHOT'O
pyKOBOJIUTENS paboT?

Kakue Bub1 paboT B 3JIEKTPOYCTAaHOBKAX OTHOCATCS K CIICIIUATIBHBIM?

[Iepeuncnure cpencTsa MHANBUAYAIBHOM 3aIUTHI OT IOPAKEHUS dJIEKTPUUECKUM TOKOM?
Jaiite onpeneneHue OCHOBHBIM U JOIIOIHUTEIBHBIM JJIEKTPO3ALIUTHBIM CPEACTBAM.
Kakue TpeOGoBaHMsI PEIBSIBIAIOTCS K AUNIEKTPUUECKUM IepyaTkam?

UTo HAHOCAT HaA CpEeACTBA 3alUMTBl OT IOPAKEHMUS JJIEKTPUYECKUM TOKOM, HE
BBIJIEP’KABILINX UCIIBITAHUS?

HaszoBute mocienoBaTenbHOCTh  JEWCTBMM NPU  BKJIIOYEHUM  3a3€MJICHUM B
pacnpenenuTeNbHbIX YCTPOMCTBAX.

HazoBute mocnenoBaTeabHOCTh JEHCTBHHA it oOecredeHuss Oe30MacHOCTH IPH
HOJrOTOBKE paboyero MecTa JUisl BBIIOJIHEHHs paboT CO CHATHEM HalpsHKEHUs.
Onuiure anropuT™M JEUCTBUH MPU OCBOOOXKICHUM TOCTPAJABIIErO0 OT JACHCTBUS
JEKTPUYECKOTO TOKA.

Jlis yero npegHa3HAYEHbl CUTHAIM3ATOPbl HAIMYUS HAPsyKEHUS?

Knaccugukarus nomeneHuii o CTerneHu NopaxeHns 4eI0BeKa 3IeKTPUIECKUM TOKOM.
HazoBuTe rpymniel 1 BUABI IUTAKATOB M 3HAKOB O€30IaCHOCTH.

Ha3zoBute ocHOBHBIE TpeOOBaHHUS, NIPEIbABIAEMbIE K BHIBEIIMBAHUIO [JIAKATOB U 3HAKOB
0€30MacHOCTH.

IIpakTuyeckne 3axanus no reme «lIpaBuia okazanus nNepBoi NOMOLIH NOCTPAJABIIEMY»
(BBIMOIHSAIOTCS C MPUMEHEHHEM poboTa-TpeHaxepa «I oma-06y).

1.

BHe3amHas ocTaHOBKa cepana. OI_ICHKa COCTOSIHUS TMOCTpadaBLICTO. HpOBe)IeHI/Ie

peaHUMAIIMOHHBIX TEUCTBHUIT™.

2.

Panenne HMXHEH KOHEYHOCTH. OLIeHKa COCTOSIHUA TOCTPAAABIICTO. HpOBe,I[eHI/IC

MEPOTIPUSTHI 10 OCTAHOBKE KPOBOTCUCHHS *.

3.

BHezannas oTepd CO3HAHMUA. OHCHKa COCTOSIHUA TIOCTPAAABUICTO. I[eﬁCTBHH npu

00MOpOKE U KOMAaTO3HOM COCTOSIHUM ™.

4.

Ilagenue ¢ BBICOTHI. OI_IeHKa COCTOSIHUA TI0CTpAadaBLIICTO. HeﬁCTBHH Ipu 1nepeaome

KOHEYHOCTEH, KOCTEH Tasa.

5.

HopaxceHHe QJICKTPUYCCKUM TOKOM. OLIGHKa COCTOSIHUS MOCTPAAaBIICTO. HeﬁCTBHH npu

MOPAKEHUH JIEKTPUIECKUM TOKOM.
TT u TH xkaKk HCTOYHHKHN CHTHAJIOB 119 P3A

1.

»w

oo

O06psicaute npuHiUn padotsl TT ¢ ucnonp3zoBanneM T-00pa3HON CXEMBI 3aMEIICHUS U
BEKTOPHOM AMarpaMMBbl.

HazoBuTe BUIBI U MPUYMHBI TOTPELUIHOCTEN TpaHC(HOPMATOPOB TOKA, KIACCHI TOYHOCTHU
TT.

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

JlaiiTe ompezneneHue NpeAeabHON KpaTHOCTU NEpPErpy3kd (HOMUHAIbHOW MPENEIIbHON
kpatHoctHn) TT.

Jaiite onpeneneHre HOMUHAIBHOTO KO3 dHUIMEeHTa 0€30MacCHOCTH NPHOOPOB.

Kak npousBoautcs Boioop TT.

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

Yem o0ycnoBiens! norpemHocty TH, Ha30BUTE BUABI OTPEIIHOCTEH.

HazoBute cxembl coennnenus o0OMoTok TH u ypoBHM HampsiKeHHs BTOPUYHBIX OOMOTOK.
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Penaxius 2

10. O6bsacHuTE XapakTep BEKTOPHBIX quarpamm TH mis cetu ¢ apdekTruBHO 3a3eMICHHON 1
W30JIMPOBAHHON HEUTPAJIbIO.
IIpakTuyeckue 3a1aHusi (BBITOJHIIOTCS C WCIONb30BaHHEeM mpubopoB Perom-21, Perom-51,
PET -TH, ITapma BAD):
1. ompenenenue nonsipHocTH 00MOTOK U KTT Tpanchopmaropa toka TOJI-10;
2. cuatue BAX TT TOJI-10;
3. cHsaTHe BekTopHOM auarpammbsl ¢ PET-TH.
3ammrTa TpancgopmMaTopoB
1. HasoBwure BUABI 3aIUT TpaHCHOPMATOPOB coriacHo TpeboBanuii [1YD.
2. HazoBute rpynmbl coequHEHHS OOMOTOK CHJIOBBIX TpaHC(HOPMATOPOB U TPYIIIIbI
coerHeHus1 00MOTOK TpaHchopmaropoB Toka B JI3T.
3. O06wsacuute npunun padotsr J3T-11.
4. HazoBuTe BUIBI Ta30BBIX 3aIIUT TPAHCHOPMATOPOB.
IpakTuyeckue 3aaaHust (BBIIOJHAIOTCS C KCIOJb30BaHHeM mpubopa Perom-51): mposepka
pa6otel [I3T B MII repmunane Cupuyc-T.
Hudposas noacranuus u undposbie ycrpoiictea P3A
Hazosure Buast MII ycrpoiicts P3A.
IMpakTuyeckue 3aganusi (BBIMOIHAIOTCS C UCIONIb30BaHuEM mpudopa Perom-51): - mpoBepka
¢yukuuii P3A B MII repmunane Cupuyc-2J1.

5.3.2. YuyeOHO-MeTOAUYECKHE MATEPHAJIBI H KOHTPOJIbHO-0LIEHOYHbIE CPeCcTBA s
NpoBe/IeHUsI HTOTOBOM aTTeCTAlINH

UroroBas arrecranusi mpoBOoAUTCS B (popMe KBaTH(PUKALMOHHOTO HK3aMEHa, KOTOPHIA
BKJIFOYAeT B Ce€0sl MPOBEPKY TEOPETUUYECKUX 3HAHUN U TPAKTUYECKYIO KBaTU(DUKAIMOHHYIO
pabory.

Teopernueckuif 5K3aMeH MPOBOJUTCS YCTHO C HCIIOJIb30BAHHEM pa3pabOTaHHBIX
HK3aMEHAIMOHHBIX OUJIETOB.

Marepuansl (mepeueHb BOIMPOCOB, 3aJaHUM W TIp.) JUISI TPOXOXKACHUS HWTOTOBOM
aTTecTallud BBIJAIOTCS oOydaromeMycs 3apaHee. CaMocTosTenbHass paboTa 00ydaroierocs mo
MOArOTOBKE K MTOTOBOM aTTECTAIMM COMPOBOXKIACTCS WHAWUBUIYAJIbHBIMA W TPYHIOBBIMU
KOHCYJIbTAL[USIMH.

buner Nel

1. Pexumbl paboThl 3JEKTPUUIECKOH ceTH U 1eKTpooOopynoBanus. HasHauenue u cBoiicTaa
pENENHON 3alIUTHI.

2. Bunbl HCTOYHMKOB JIeKTpUyeckoi sHepruu. 3akonsl Oma u Kupxroga.

3. DJIC caMOMHAYKIIUH, MHAYKTHBHOCTh M1 MarHUTHOE COTTPOTHBIICHHE.

4. CrnocoObl BKIIFOUEHHS peJie Ha TOK U HaIlpsKEHUE CETH, BUBI pelie.

5. Ilpunuun pa®otsl TpaHchopMaTopa TOKa.

6. Buanl cereBoii aBTOMATHKH.

7. XKypnanst P3A, nopsaok ux 3amnoiHeHus!.

buner No2

1. Crpykrypa P3A B cooTBeTcTBUM ¢ HarmoHaIbHBIM cTanaapToM (I'OCT P55438-2013).

2. TlocnenoBarenbHOE U MApaIEIbHOE COSIMHEHUE IPUEMHUKOB, SJIEKTPHYECKUE
COIIPOTHBIICHUE U TIPOBOJMMOCTb, TIPAaBUJIa IPEOOPA30BAHNUS HIIEKTPUUECKHX IICTICH.

3. DJIC B3auMHON MHIYKIIMH, B3aUMHAsi UHAYKTUBHOCTb U €€ MPaKTHUECKUE MTPOSBICHUS.

4. CxeMslI coeiiHEeHUS Tpex(a3HbIX 1enel, Gpa3Hble U JIMHEHHBIE BETUMYNHBI, MOIITHOCTD
Tpex¢a3zHOH CHCTEMBI.

5. I'pynmsl coequHeHUsT 0OMOTOK CHUJIOBBIX TPAHC(HOPMATOPOB M TPYIIIBI COSAMHEHUS
oOMoTok Tpancdopmartopos Toka B J13T.
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6. Buubl npoTHBOaBapuiHON aBTOMATHKH.
7. Opranuzanus gomnycka k padoram nmo TO VYP3A.

buier Ne3

1. IloHATHME MarHUTHOW LIENH, OCHOBHbIE MAarHUTHBIE BEJIMUNHBI, 3AKOH [TOJHOI'0 TOKA.

2. TemoBoe IEHCTBHE AIIEKTPUYECKOTO TOKA: MOITHOCTH, KOJIMYECTBO JIEKTPUIECKOM
SHEPI'uH, NPEeIOXPAHUTEINb KaK YCTPOMCTBO 3aIUTHI.

3. OCHOBHBIE XapaKTEPUCTHKH OAHO(PA3ZHOTO IEPEMEHHOTO CHHYCOUJAIHOTO TOKA,
KPUTEPHH CUHYCOUAATIBHOCTH.

4. OCHOBBI METOJ1a CHMMETPUYHBIX COCTABIIAIONUX, PHIBTPHI CHMMETPHYHBIX
COCTABJIAIOLIMX HANpPSKEHUS U TOKA.

5. Ilpunuun paboTsl TpaHCPOpMATOpa TOKA, CXEMA 3aMELIECHHUS U BEKTOpHAs IharpaMma,
HOTPEIIHOCTH U KJIACChl TOYHOCTH.

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

7. Ilacnopt-mportokoi Ha yctpoiictBo P3A, Buast TO YP3A.

buner Ne4

1. SlBneHue 3n€KTPOMAarHUTHOM MHAYKLMH, BEJIMYMHA W HAIpPaBIECHUE MHIAYKTUPOBAHHOMU
SJC.

2. Benenme mTOHSATHS BEKTOpa, IPEICTABICHHE IEPEMEHHOTO CHHYCOMAAIBHOTO TOKa
BEKTOPOM Ha KOMIUIEKCHOM IJIOCKOCTH.

3. llpumeHeHHE METO/la CHMMETPUYHBIX COCTABIAIONUX B TexHUKE P3A, GiokupoBka npu
KauaHUAX TUCTAHIIMOHHOW 3aIUTHI.

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

5. IlpuHUMIBI peanu3aluy 3allUT: TOKOBBIM, JAUCTAHLMOHHBIN, AU(EepeHInanbHbIN,
ucnonb3oBanne BU-kanana.

6. IlpumeHeHuE pSKUMHOW aBTOMATHKH Ha TIOJCTAHIIIH.

7. TlpaBuna TO YP3A u rpa¢uk Beimmonnenus TO YP3A.

buner No5

1. 3akonsl Oma u Kupxroda n1st MarHuTHBIX 1erneil, MarHuTHOe conpoTuBienue, BAX nis
MarHUTHOM IIEITH.

2. AKXTUBHOE COIPOTUBIEHHE, HHIYKTUBHOCTb M KOHJEHCATOpP B IEMH MEPEMEHHOTO
CHHYCOMJIAJIbHOTO TOKA, OHITHE HHAYKTUBHOTO M €MKOCTHOTO COTPOTUBIICHUH.

3. CxeMmsl coenuHeHus Tpex(has3HbIX 1enel, GpasHbie U JINHEHHBIC BETUYUHEIL.

4, Tumpt TT W cXeMbl COCIMHEHHH, OIPEACIICHHE TMOJIIPHOCTH OOMOTOK C IOMOIIIBIO
aMIiepMeTpa MOCTOSSHHOTO TOKA.

5. BUIBI TEXHOIOTHYECKON aBTOMATHKH.

6. Bunsl uugpossix ycrpoiicts P3A.

7. Opraaumzanus nomycka k padoram mo TO YP3A.

busner Ne6

1. Crpykrypa P3A B coorBercTBUU HanmoHadbHbIM cTanaapToM (TOCT P55438-2013).

2. MexaHHu4ecKkHe YCHJIMS B MarHUTHOM II0JIe, BEJIMYMHA M HalpaBJIeHUE CHIIBI (TIPaBHIIO
JIEBOY PYKH ), IPUHIIUI paOOTHI IBUTATETIS.

3. YMHOXeHHE BEKTOpa Ha | ¥ —, CIIOKCHUE U BBIYUTAHUE BEKTOPOB.

4. MomHocTh Tpex(a3HOW CUCTEMBI.

5. Bwibop TT mnsa P3A, BiusHUE HACKIILEHHUS U HATPY3KU HA TOYHOCTh H3MEPEHU.

6. Pa3BuTue penecTpoeHus: NEepBUYHBIE U BTOPUYHBIE pelie, peie NPSIMOro U KOCBEHHOIO
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IEUCTBUSL.

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

bunet No7

1. OcHOBBI CHUMBOJIMYECKOTO METO/Ia pacyeTa Ienel NEPEMEHHOT0 CHHYCOMAAIBHOIO TOKA,
3akoHbl Owma wu Kupxroda, TpeyroibHUK CONPOTUBICHHUM, KOMIUIEKCHAs IJIOCKOCTh
COIIPOTHUBJICHUIA.

2. KombOunupoBaHHasi 0JI0KMpPOBKa MO HAIMPSHKEHUIO TOKOBOM 3allIUTHI.

3. Buapl eTMHUYHBIX pelie, MPUHLUIBI PeATn3alluii U3MEPUTEIBHBIX OPraHOB pelie.

4. Tlpunuun pabotsl TH, cxema 3amenienus, BEKTOpHAas quarpamma, KJiacChbl TOYHOCTH.

5. Cuna Tsru 3J1IeKTpOMarHuTa, MPUHLUI PabOThl AIEKTPOMATHUTHOTO pEIe.

6. Hasnauenwue u npunuuisl pabotst YPOB.

7. Tlacnopt-niporokoi Ha yctpoiictBo P3A, Buast TO YP3A.

bunet Ne§

1. AxTuBHas, peakTHBHAs W IIOJIHAS MOIIHOCTh TpPeX(a3HOU SIEKTPHUSCKOH CceTH, ee
BbIpa)KE€HUE B KOMIUIEKCHOI (hopMe, TpeyroabHUK MOLTHOCTEH, TIOCTPOEHUE BEKTOpa EPBUYHOIO
TOKa I10 TMOKa3aHUAM MPHOOPOB «P» 1 «Q».

2. IlpuHumn paboThl HHAYKIIMOHHOTO peJIe.

3. Bwuapl 3amuT TpanchopmaTopoB coriacHo TpedoBanmii [TV 3.

4. CxeMbl coelMHEHHMs] OOMOTOK M BeKTOpHble auarpammbl TH mns cetu ¢ sddexkTuBHO
3a3€MJICHHON HEUTPAJIBIO.

5. P3 na nepemennom OT.

6. JI3II na 0aze 1IP3A.

7. Ocobennoctu TO LIP3A, crannapt [TAO «POCCETU» CTO 34.01-4.1-002-2017.

buitetr N9

1. Pe3oHaHCHBIE peXXHUMBI B LIEMSX IEPEMEHHOTO CHHYCOUJAIBHOTO TOKA.
2. CxeMbl cCOeIMHEHUSI 0OMOTOK M BEKTOpHBIE nmuarpaMMbl TH 11t ceTu ¢ M30IMpOBaHHOM
HEUTPaJIbIO.

3. Buabl TOKOBBIX 3aIl[AT JTHHUHA.

4. Peanuzanus BeimpsimiaeHHoro OT.

5. Bwujgpl 3amuT aOCOIOTHOM CEIESKTUBHOCTH.

6. Ilpunuumnsl peanuzanuu ABP.

7. IITO nmpu TO YP3A. UHCTpyKIHS 11O OpraHU3aliy U MPOU3BOJICTBY padOT B YCTPOHCTBAX
P3A.
buner Nel0

1. HecunycoupanbHblii NEpEeMEHHBI TOK, MPUYMHBI €ro BO3HMKHOBeHHs B OJC,
TapMOHHMYECKHE COCTABIIAIONINE, UX ITPAKTUYECKOE IPUMEHEHNE B TeXHUKE P3A.

2. I'pynmbl coeavHeHHs: OOMOTOK CHJIOBBIX TPAaHC(OPMATOPOB M TPYIIBI COEIUHEHHS
obmoTok TpanchopmaTtopoB Toka B JI3T.

3. Tpunnune! peanuzanuu 13 (peanuzanus HanpasiaeHHocTd, BK u BHH).

4. Tlpunuuns! peanuzanuu AIIB.

5. Ompenenenue BEKTOpa NEPBUYHOTO TOKA B IUHUM MO MOKa3aHUAM IpUOOpoB «P» 1 «Q».

6. TlpunHtmmner peanu3ammu AYP.

7. Tlacmopt-nportokon Ha ycrpoictBo P3A, Buasl TO YP3A.

buner Nell

1. BrIcOKOYacTOTHBIE CUTHAJBI, X IPAKTUYECKOE IIPUMEHEHUE B TEXHUKE P3A.



OCHOBHASI [TPOI'PAMMA ITPO®ECCHUOHAJIBHOI'O OBYYEHU

YOV 10 V1] MOBBILIEHUS KBAJIUGUKALIUU PABOUUX Penartms 2
«JIEKTPOMOHTEP T10 TEXHUYECKOMY OBCJIYKABAHUIO U PEMOHTY 25
«OHEPreTHK» YCTPOWCTB PEJIEMHOM 3AILLIUTHI U ABTOMATHUKH» crp-

(YK-3, PA3PSIJL 4)

2. Buapl 13T, oco6eHHOCTH ITU(POBBIX TOKOBBIX 3aIIUT TPaHCHOPMATOPOB.

3. Tocrosuueii OT, ncTOYHMKH Moja3apsaa akkymysTopHoi 6arapen (BA3II), koHTponb
n3ossiuuu uener noctostHHoro OT, coBpeMeHHbIe UICTOYHUKH nocTosiHHOrO OT.

4. TH3HII, peanu3anus HarmpaBIeHHOCTH ¢ ToMmolisto peiae PBM 177 (178).

5. Hasznauenue AOCH.

6. Ilpunnumnsl peanuzamnuu JD3.

7. Opranusanus pomnycka k padoram no TO YP3A.

buier Nel2

1. OcHOBBI CUMBOJIMYECKOT'O METO/Ia pacuera Ienei NepeMeHHOr0 CHHYCOUIAIbHOTO TOKaA,
3akoHbl Owma wu Kupxroda, TpeyroibHUK CONPOTHBICHHUN, KOMIUIEKCHAS IUJIOCKOCTh
COIIPOTHUBIICHUIA.

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

3. Peanuzanus nHanpasnenHor MT3 nuHuH.

4. TazoBas 3amura Tpanchopmaropa, HazHaueHue peine KUI3.

5. Ilpunnumne peanuzaruu BUB.

6. Hasnauenue u npuHmnsl padotsr AJIAP.

7. TIpasuna TO YP3A u rpaduk Beimosnerns TO YP3A.

Kpurepun onenkn

OneHnBaHUE OCYIIECTBISIETCS 10 4-X OaNbHOM IIKae.
[Ipu mpoBeneHnH KBAIM(DUKAIIMOHHOTO 3K3aMeHa B YCTHOH ¢opMe yCTaHABIIMBAIOTCS
CIEeyIOIINe KPUTEPUU OIIEHKHU 3HAHUI 00YyJaroImuXCs:
- orMmetka «OTJIMYHO» - oOydaromuiics 3HaeT mMarepuan Mo Teme, Aa€T NMPaBUIbHOE
OTIpe/IeIECHHOE OCHOBHBIX TOHATUN; OOHApy)XKHBaeT MOHMMAaHHUE MaTepuana, MOXKET
JIOTUYECKH 00OCHOBATH CBOM CYKICHUS, MPUMEHHUTH 3HAHUS Ha MTPAKTUKE.

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

- orMmetrka «YJAOBJIETBOPUTEJIBHO» -  oOyuatomuiicss oOHapyKMBaeT 3HaHHE U
NOHMMAHHUE OCHOBHBIX IIOJIOKEHUI NAHHOM TEMBI, HO M3JIaraeT MaTepHall HENOJHO U
JIOTTYCKaeT HETOYHOCTH B ONPEEICHUN NOHITUNA WK (HOPMYJIMPOBKE MPABUI; U3J1araeT
MaTepHal Hemoc/IeA0BaTeIbHO U JIOIYCKAaeT OMUOKHU B JIOTHUECKOM ITOCTPOEHUH OTBETA,
HE MOJKET ITOCJIEI0BATEIbHO, APTYMEHTHPOBAHO, JIJAKOHUYHO, SICHO U TPAMOTHO U3JI0KUTh
HOPS/I0K CBOUX JEHCTBUI B pa3IMyYHBIX CUTYALMSIX IPU IPOU3BOJICTBE padoT.

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

5.3.3. PexomeHayeMblii nepeyeHb HOPMATHBHO-TIPABOBBIX JOKYMEHTOB, PYKOBOIS IIIUX
AOKYMEHTOB, HHCTPYKIM i, CIPABOYHOM U y4eOHOI1 JIuTepaTypsbl

HopMaTHBHO-TIpaBOBbIE IOKYMEHTBI

1. ®denepanphbrii 3ak0H 0T 26.03.2003 N 35-03 «O0 3MeKTPOIHEPTETUKEY.

2. Tlpodeccmonanbubiii cranmapt 20.034 «PaboTHHK 1O OOCTYXHBAaHHIO H PEMOHTY
00OpyJOBaHUS 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 paOOTBl C TEPCOHAIOM B OpraHMU3ALUAX DIEKTPOdHEpreTuku Poccuiickoit
®denepanun, yTBepKIeHbI puka3zoM Munucrepcta sHepreTuk PO ot 22.09.2020 Ne796.

5. IlpaBumia mo oxpaHe TpyJAa IpU SKCIUTyaTallMH 3JIEKTPOYCTaHOBOK, YTBEP)KICHBI MPUKA30M
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MunucTepcTBa TpyJa U couuaibHoM 3amuThl Poccuiickoit ®enepauuu ot 15.12.2020 Ne
903H.

6. IlpaBuya TEXHWYECKOM OKCIUTyaTalldu »JJICKTPUYECKUX CTaHIMH W cereld Poccuiickoit
®denepanuu, yTBepKIeHbI mpukazoM Munucrepcra sHepretuku PO ot 04.10.2022 Ne1070.

7. IlpaBuma mo oxpaHe Tpyaa mnpu paboTe C HWHCTPYMEHTOM U IMPUCIOCOOJICHUSMH,
YTBEpPKJICHHBIE TpUKa3oM MuHHUCTEpCTBA Tpyla M COIMAIbHOM 3ammThl Poccuiickoi
®enepaunu ot 27.11.2020 Ne 835H.

8. IlpaBusa mo oxpaHe Tpyna npu paboTe Ha BbICOTE, YTBEPXKIEHBI MIPHUKa30M MUHHCTEPCTBA
TpyJa u couraibHOU 3amuThl Poccuiickoit @eaepannn ot 16.11.2020 No782H.

HNHcTpykuum, pyKoBoJsiiie J0KYMEHTbI CTAHIAPTHI

1. CTO 34.01-27.1-001-2014. BIIIb 27-14. IlpaBmia moXXapHO O€30MAaCHOCTH B
anekTpocereBoM kKomruiekce OAO «Poccetn» OOmue Texuuueckue TpedoBanusa. Ctangapt
opranuzanuu [IAO «Poccetn», yrBepkaeHHbI pacnopsbkeHueM IIAO «Poccetu» ot
15.01.2015 Ne 6p.

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

3. CTO 56947007-33.040.20.181-2014. TwumoBas WMHCTPYKIHsS IO OpraHU3alu padoT B
YCTPOMCTBAX PEJICHHON 3alIUTHI U JIEKTPOABTOMATHKY TMOCTAHIIUHA.

4. VYyeOHO-MeTonuueckoe mnocodue «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
No278).

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., [Tandpuno b.M., Pozenbmtom P.3., Pene 3zammtei, M.,
«QHeprus», 1976.

4. dunatoB A.A., O0cnyXuBaHHe SIEKTPUUECKUX TMOJCTAHIMI OMEpPaTUBHBIM MEPCOHAIOM,
CII6, JEAH, 2010.

[Ipumedanue: MoNb30BaThCS aKTyalbHBIMH pefakiusMu Hactosimux HTJ m OPJl. Ecnu cchutouHsIi
JIOKYMEHT 3aMEHEH, TO IIPHU [10JIb30BAHUHU CJIEAYET PYKOBOACTBOBATHCSA 3aMEHSIOIINM JOKYMEHTOM. Eciin cChUI0YHBILIT
JIOKYMEHT OTMEHEH 0e3 3aMEHBI, TO IOJIOKEHHE, B KOTOPOM JaHa CChUIKA Ha HEro, IPUMEHSETCS B YacTH, HE
3aTParuBarollet ATy CCBLIKY.

5.4. Kaaposble ycii0BUA

KanmpoBoe obecrieueHne mporpaMMbl OCYIIECTBIISICT MpemnojaBarenbckuii cocta HOY
MO «YI «DHepreTuk», WMEIOMUNA COOTBETCTBYIOIEE OOpa30oBaHUE, OMBIT peaTU3aAlNH
nporpaMM IpohecCHOHATBFHOTO 00y4YeHHs] U (W) BBICOKOKBATU(HUIIMPOBAHHBIE BHEIITATHHIE
CHEIHAJIMCTHI IO MPOPUITI0 00YUECHHUS.
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6 OIIeHKa KavyecTBa 0CBOCHMS NPOrpaMMbI

Cucrema OLIEHKH KaueCTBa OCBOCHUS IPOrPaMMBbI BKIIFOYAET B CEOs:
- TEKYUMWA KOHTPOJIb 3HAHUII;
- MPOMEXYTOUYHYIO aTTECTAIHIO;
- HUTOrOBYIO aTTECTALUIO.

[Topsnok mpoBencHUS NPOMEKYTOYHOM M HTOrOBOM aTTECTALlMM YCTaHABIMBACTCS
JokaibHBIMU HOpMaTUBHBIMU akTamu YOV JII10 « Y11 «9HepreTuk».

Texyiuii KOHTPOJIb 3HAHUIN MPEATIONAraeT €XXEeIHEBHYIO OLIEHKY 3HaHUN 00ydJaroImmxcs,
MIPOBOAUTCA B (DOPME YCTHOTO OMPOCA U HE OLIEHUBACTCS.

@opMBI TPOMEKYTOYHOM AaTTECTAlMU OMPEIEICHBl B y4eOHOM IUIaHE MPOTPAMMEL.
[IpomexxyTouHast aTTecTauus MPEAINONAraeT IpPEABAPUTEIbHYIO IPOBEPKY TEOPETUUYECKUX
3HAHUU U (WIN) TPAKTUYECKUX HABBIKOB 00YYAIOMIUXCS IO OTJAEIBHBIM pa3jiesiaM IPOrpaMMBbl.

Pesynbrartel mpakTtudeckux pabOT, MPeILyCMOTPEHHbIE pabodyvMMH 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 MPOMEXKYTOUHYIO aTTECTaIUIO, TOMYCKaloTCA K
WTOrOBOM aTTECTALINH.

Hrorosas arrecranus ocymiecTBiseTcs: B popme KBaTH(PUKAIMOHHOTO IK3aMEHa.

KBaymukamoHHbIid 3K3aMEH IMPOBOJIUTCS C IEIbI0 OIEHKA YPOBHS (OPMHUPOBAHUS
KOMIETEHIIMM Yy BBIMYCKHUKOB. Pe3ynbTar KBalM(PUKAUMOHHOTO OHK3aMeHa OQdopMIIseTCs
IIPOTOKOJIOM.

KBanuduxanonHslii 5k3aMeH BKJIIOYaeT B ce0s MPOBEPKY TEOPETUUYECKUX 3HAHUN B
npejaenax Kpau(puKaMOHHBIX TpeboBaHuil. [IpoBepka TeopeTHUECKUX 3HAHWUN MPOBOJUTCS IO
ouneram (1. 5.3.2) u oneHuBaeTcs 1o 4-0anpHOU mmKane (5 - «OTIUYHOY», 4 - «Xopomioy», 3 -
«YAOBIIETBOPUTEIBHOY, 2 - «HEYAOBIETBOPUTEIHHON).

KBanuduxarmionnass KOMUCCUSI COCTOMT HE MEHEee 4eM M3 Tpex 4YeloBeK. B coctam
KOMHCCHH BKJIFOYAIOTCSI MPENoAaBaTeI U MacTepa Mpou3BojicTBeHHOro ooyuenus YOV [I10
«Y1 «9uepretux». s oCyIeCTBICHUS BHEIIHETO KOHTPOJISI KAUE€CTBA OCBOCHMSI TPOTrpaMMbl Ha
UTOTOBYIO aTTECTAI[MIO MOYKET OBITh MTPHIJIAIICH TPEJICTaBUTENb 3aKa3urKa (paboTomaTens).

OOyvaromuMcs, YCHEIIHO CIAaBIIMM JK3aMEH, BBIAAETCS CBHAETENBCTBO O Mpodeccuun
paboyero. B cnyudae mosydeHHs 3K3aMEHYEMbIM HEYIOBJIETBOPUTENIbHON OLIEHKH BbIIAETCS
CIIPaBKa O MPOXOKICHUH OOYUCHHUS.

C uenpio OLEHUBAHUS COJIEP)KAHUS M KayecTBa YU4EOHOTO MPoliecca MOKET MPOBOIUTHCS
AHKETUPOBaHUE, TIOTYyYEHHE OT3BIBOB 00YJarOMIMXCs (BBITYCKHUKOB) M UX paboToaaTesei.



