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H JJICKTPOTEXHHKA

1. EJH OCBOEHUS JTUCIIATIJIUHBI

[ens ocBOEHMS TUCIHIIIMHEL SBISETCS HOPMEPOBaHHE IIPO(ECCHOHATBHEIX HABBIKOB
o0ecriedeHust HIEKTPOOE30IACHOCTH B IPOU3BOICTBEHHEIX YCIIOBHIX.

3amayd AMCLMUIIMHEL BOOPYKUTH 00y4aeMbIX TEOPETHYECKHMHE 3HAHHSAMH ¥ MPAKTHYECKAME
HaBBLIKAMH aHAIM3HPOBATh OIIACHOCTH 3JIEKTPHYECKHX CeTed, o0ecIeurBaTh COOMIOJEHHE TEXHHKH
Oe30macHOCTH, IUIAHMPOBaTh M OPTAHW30BRIBATE PabOTy IO HCIIONB30BAHMIO 3alIUTHLIX MEp H
MOKapHOH 6e30IacHOCTH MPH AKCILTyaTaI[HH JIIEKTPOYCTAHOBOK

2. MECTO JACIOUIIJIMHBI B CTPYKTYPE OIIOII BO

Yuebnas puenummaa «DieKTpobe30nacHOCTh)Y — [OUCHUIUIMHA HMeeT HHuekc b1.B.06
OTHOCHTCS K JUCHHIUIMHAM BAPHATHBHOMN YaCTH.

[IpepeKBH3UTEI JUCUHUIINHEL «be30nacHoCTh KHU3HEeITeIbHOCTHY, «DU3HKay, «DIEKTPOHHKA

3 IVIAHUPYEMBIE PE3YJIbTATHI OBYUYEHNS 11O JTUCIUILJIMHE
[lranupyeMsle pe3ynabTaTel OOYYeHHS II0 [JUCIMIUIAHE, COOTHECEHHBIE C IIAHHPYEMBIMHE
pesynsTatamMu oceoeHud OIIOI1

Kon gopmupyemsrx

VpoBeHb 0CBOESHH

IInanupyemMere pe3yasTaThl O0YYEHHS IO THCIUILIHHE

KOMIETeHIUH KOMITETEHLIMH XapaKTepU3yIoILKe 3Tanbl QOPMHPOBAHHS KOMITCTEHITHI
(mokazaTesy OCBOEHHS KOMITETEHIIHH)
l 2 3
IK-11 YaCTHHHOE 3nate: cpencTea, cocOOBl M IPABHIIA, 3aKOHBI €CTECTBEHHBIX
crocoOHOCTB HayK [pPH PEeIIEHHH NPO(EeCcCHOHANBHBIX 3a/a4, CBA3aHHBIX C

OpPraHHU30BbIBATE,
MIaHUpPOBATE U
peanu30BEIBaTh padoTy
HCIOJIHHUTENEeH Mo
PELISHHIO TTPaKTHYECKHX
3aa4 obecreyeHus
0e30MacHOCTH Ye/I0BeKa
W OKpY>Karoluei cpeasl

3KCIUTyaTalllell 2IEKTPOyCTaHOBOK;

METOAbI U CHCTEeMBI obecnieueH s TeXHOChepHOi 6e30MacHOCTH,
KOT[a (byHKIMOHANTBHBEIMA SIIEMEHTaMH SBIIIIOTCA
JJICKTPHYECKHE YCTAaHOBKH W ammnaparbl, METObI pacdeTa
3JIEMEHTOB CHCTEM obecIieueHHs 2eKTpoOe30maHoCTH

¥YMerb: TNpHHWMAaTh y4YacTHe B HHKEHEPHBIX paspaboTkax
CPEIHETO YPOBHS CIOKHOCTH B COCTABE KOJUIEKTHEA, CBSI3AHHBIX
C 3KCIUIyaTalHeH 3[eKTpOyCTaHOBOK; IPHHMMATL YdacTHe B
YCTAHOBKE (MOHTaXKE), OKCIUIyaTalldd CpEeACTB  3alllMThl,
CBA3AHHBIX C OKCIUTyaTalMell »MeKTpOyCTaHOBOK; TPHHHMATH
ydyacTHE B OpraHu3alud ¢ [POBEJSHHM TEXHHHYECKOTO
o0C/TyKMBAHHA CPEACTB 3al[HTHL, CBA3AHHBEIX C IKCIUTyaTalue
DNEKTPOYCTAHOBOK;  ONPENE/IATE  ONACHBIE,  YPE3BBIYANHO
OITaCHbIC 30HBI, 30HBI IIPHEMIIEMOIQ PHCKa, CBA3aAHHBIX C
IKCIUTyaTalMeH MEeKTPOYCTAHOBOK, KOHTPOJHPOBAT COCTOSHHE
HCIIONIB3YEMBIX CDEACTB 3alUTHl, NPUHUMATE PEILEeHHs 110
3aMeHe  CpeAcTBa  3allUThl, B  KOTOPBIX  OCHOBHBIMH
(QyHKUHOHAIBHBIMH ~ 3JIEMEHTAMH  ABIAIOTCH  DJIEKTPHYECKHE
YCTaHOBKH H allliapaThl.

Baajgers: 3HaHMAMU TI0 OCHOBHEIM TpobieMaM TexHochepHOH
Ge3omacHOCTH, CBA3aHHBIM c SKCIUTyaTalHel
3JIEKTPOYCTaHOBOK; 3HAHHAMH O0ONAacTH METOJaX H CHCTEMax
obecrieqeHus TexHochepHoll 6ezomacHoCTH, 000CHOBAHHO
BbIOHMpATh M3BECTHBIE YCTPOHCTBA, CHCTEMBI H METOMBI 3aIIUTHI
YEJIOBEKA H NPHPONHOH cpedpl OT ONAcCHOCTEH, B KOTOPBIX
OCHOBHBIMH  ()YHKLUMOHAJILHEIMHA  3JIEMEHTAMH  SABJISIOTCA
5JIEKTPHYECKHE YCTAHOBKH H aNMNapaTsl; ClOCOGHOCTRIO pelaTh
3a/lauk NMPO(EeCcCHOHAIBHON AEATENBPHOCTH B COCTABE HAYUYHO-
HCCJICJOBATENIBCKOIQ0 KOJIUIEKTHBA OTHOCANIMXCS K HPOGHEMaM
obecnevucHNMs 371eKTPO6E30MACHOCTH.

4. OBBbEM U CTPYKTYPA JUCITHITJIMHBI
TpynoeMKOCTE MUCHUILTHHEL COCTABIIAET 4 3a9eTHRIX ¢AMHUIEL, 144 yaca.




Buner yaeGHoi
paboTEL, BRIOYAS
CAMOCTOSATENBHYH
paboTy cTyIeHTOB
o U TPYIOEMKOCTE (B O6wem DopMEL
B gacax) yuebHO TEKYINEro
= 3 paboTsl, KOHTPOJA
Ne | HawmeHOBaHHE TeM H/HITH Pa3IenoB/TeM § § E = C MPHMEHEHHEM YCIIEBAEMOCTH,
/o IUCTIATLTAHEL z = E |5 HHTEPaKTHBHEI dbopma
© E - 8 % X METOI0B MPOMEKYTOUHOH
- 5 E o | Q| (Buacax/%) aTTeCTalUU
5| 9| E| O (no cemecmpam)
= z &
E| &
5| &
= |8
=
1 O6uue BOmpocs! 6 |12 4 |2 2 4 4/50
3N1eKTpobe30macHOCTH
2 AHanu3 0IacHOCTH 3MEKTPHYSCKHX 6 | 3-6 8 |14 |4 8 8/50 1 peliTunr-
CETeH. KOHTpOJIb
3 3alUTHBIE MEPHI B 6 | 7-11 10 | 4 4 10 9/50 2 pedTHHr- ,
3JIEKTPOYCTaHOBKAX. KOHTPOJIb
4 Texuuka 6ezonacuocth (TE) pH 6 12-16 | 10 | 4 4 10 9/50 3 peliTunr-
SKCIUTYaTalHH 3JIEKTPOYCTAHOBOK KOHTPOTb
5 [oxapuas 6e30mMacHOCTh 6 |17-18 |4 |4 |4 |4 6/50
IEKTPOYCTAHOBOK.
Bceero 3a 6 cemectp 6 |6 36 | 18 | 18 | 36 36/50 IK3aMEH
Hanuune B nupcunmmite KIT/KP - | KP| - - - KP
Htoro mo mucuunnmuye 36 | 18 | 18 | 36 36/50 JK3aMeH

Coaep:kaHHe JTeKIHOHHBIX 3AHATHI 110 JHCIUIIHHE
Tema 1. Obmue BOIPOCH! 3MeKTPoOE30TaCHOCTH
Hopmarusro-nipasosas 0asa anextpobesonacHoctr. 3akoHsl Poccuiickoit ®emepanuy, Mom3aKOHHBIE
aKTel. MeKoTpacieBbie IpaBrila i HOPMBI, TOCY JaPCTBEHHBIE CTaHAapThl. [ 0CyIapCTBEHHEIH HAI30D 38
NPOBENCHHEM MEPOIPHATHH, 00ecmeunBaolmux 0e30acHOCTh  OOCITYKHBAHUSA — DIEKTPHYECKHX
ycraHoBok, Pocomepronamsop. KoHTpoms 3a cOCTOSHHEM TEXHMKH OE30IIACHOCTH Ha 00BEKTax
skOHOMHKH.  [lcuxodusmornornyeckue 0coGeHHOCTH paboOTHl  IlepcoHana,  OOCITYKMBAIOMIETO
3IEKTPOYCTAHOBKH. ~ DPrOHOMHMYECKME M  OCTeTHYeckHe TpeQoBamus K paboueMy  MecTy
DIEKTPOMOHTKHHKA M ONEPaTOpa 3NIEKTPOYCTAaHOBOK. ['MrueHndeckde TpeGOBaHHS K OCBELIEHHIO,
cocTaBy BO3myxa pabodel 30HEI, yPOBHSIM IIyMa W BHOpAL#H, 3HAYEHHSIM 371€KTPOMATHUTHBIX MOJIEH
PasIMYHBIX 9acTOT. [JleWCTBHE 5EKTPHYECKOrO TOKa HAa OpPraHusM YeloBEKa: TEPMHYECKOE,
3JIEKTPOIMTHYECKOE, OHOIOrHYeCKOe. MeCTHEIE SIeKTPHYECKHE TPABMEL: 0KOTH, 3JIEKTPHYECKHE 3HAKH,
SIEKTPOMETAIUIU3AIHS, KOXKH, DIEKTPOO(PTATbMHUSI, MEXAHHUESCKHUE IIOBPEKIEHUS. DIEKTPHUECKUE
yaapel. CTaTHCTHKA 31IeKTPOTpaBMAaTH3MA.,
Tema 2. AHaIH3 OMACHOCTH ANIEKTPUYECKUX CETEH.
OrmacHOCTh MOpaXeHHs YEJIOBEKA B 3aBHCUMOCTH OT CHIIBI TOKA. [[OpOTOBEIE 3HAYEHHs TOKA: LOPOT
OLIYIIECHHMS, ITOPOT HE OTIYCKAFOILEro TOKa, OCTAHOBKA CEP/lla U IbIXaHUs, eCTPYKIHS OHOIOIrHIecKoit
TKaHH. BiAnue 1THTeNbHOCTH JHCTBHS TOKA Ha TSDKECTH IOPAXKEHHs YeloBeKa. MHIMBHIyansHEe
0COOCHHOCTH JIKO/IEH, H3MEHIONIHNE CTEIIEHb BO3IEHCTBHS DIEKTPHYECKOrO TOKa. Mcxo/ BO3neHCTBHS
TOKa B 3aBHCHMOCTH OT IIyTH TOKa B Telle YeaoBeka. OmacHOCTh TOKA Pa3sIHIHOro poaa (IOCTOSHHOTO
WM [EPEMEHHOr0), IEPEMEHHOIO TOKA pasIHYHBIX YacTOT. BO3MOMKHEIE KOIeOaHWs 3HAYCHHMS
CONPOTHBJICHUS Tena denoBeka. J[OMyCTHMEIE 3HAYEHHS TOKA UYEpe3 TEN0 YelIOBeKa, JOIMYyCTHMEIE
3HAYECHHS HAMPSLKEHUS IPHUKOCHOBEHHS,
CxeMbl BO3MOKHOTO BKJIFOYSHHMs UEIOBEKA B OMEKTPUYECKYIO IENb: AByX(asHoe (IBYXIOTIOCHOE)
IPHKOCHOBEHHE K TOKOBEAYINHM 3JIEMEHTaM LENH, OJHO(Aa3HOEe MPHKOCHOBEHHE K TOKOBEMLYIIHM
SIIEMEHTaM, IPHUKOCHOBEHHE K HETOKOBENYIIHM 3JIEMEHTaM IIOX HaIpsHKeHHeM, BKIIOUEHHE Ha
HalpsKeHHe mara. PacTekaHuWe TOKa INPH OIEKTPHUECKOM 3aMBIKAHMM Ha 3eMmio. HampskeHue
NPHKOCHOBEHHUS IIPH PAa3IHYHBIX CXEMax BKJIFOUEHHS 4eloBeKa B Ienb., OIpeneneHie ToKa 3aMbIKaHUSA
U TOKa HEpe3 TeJO YeNOBeKa IPH DA3NHYHBIX CXeMaX INPUKOCHOBEHHS H DA3HUYHEIX peRHMAax




Helrpany. Kiraccnukanus 3JeKTpOyCTAHOBOK B 3aBHCHMOCTH OT ONACHOCTH MOPaKeHHMS HeIIOBEKaA
IEKTPHUECKUM TOKOM,

Tema 3. 3aIIUTHEIE MEPHI B 9JIEKTPOYCTAHOBKAX.

IlpuMeHenne ManblX HanpsOKeHHH. DJeKTpHYeckoe pasfelieHde ceTeil (TanbBaHHYecKas pasBI3Ka
nenei). PasHOBHJHOCTH M3O0JAUMH TOKONPOBOAALIMX 37EMEHTOB Iemeil. KOHTPOIB COCTOSHHS
H30JIANMH: IPHEMO-CIATOYHBIH, MEPHOAUYECKHH KOHTPONb (TIOX HANPSIKEHWEM H IPH OTKIIOYCHHH
YCTaHOBOK ~OT MCTOYHWKOB IIMTaHHA), IOCTOSHHBII KOHTpONb. KOMIEHCAHs eMKOCTHOM
COCTABJIAIONICH TOKa 3aMbIKaHHMsA Ha 3emyr0. ObecreueHHe HEJOCTYNHOCTH ONACHBIX TOKOREYIIHX
DIIEMEHTOB 3JIEKTPOYCTAHOBOK: BEIOOp 0€30IIACHOTO PAacCTOSHHS OT MecTa BO3MOMKHOTO HAXOMKICHHS
4eJIOBEKa N0 YCTAHOBKM, NPUMEHEHHE 3Al[MTHEIX OIPaKICHHMH, HCIIONB30BAHWE 3JIEKTPHUECKHX H
MEXaHHYECKHX OJIOKHPOBOK.

3amMTHOE 3a3eMJICHHE: O00JACTh TMPUMEHEHHs, Pa3HOBHIHOCTH YCTPOMCTBA, HOPMHPOBaHHE
T1apamMeTPOB, KOHTPOIb COCTOAHMS KOHCTPYKIIUH, KOHTPOJIb COIPOTHBIEHHS PACTEKAHUIO TOKA, pacyer
apaMeTpoOB KOHCTPYKLIHMH, pAacueT Ha TEPMHUYECKYIO CTOHKOCTh. 3aHylIeHHE (3alIHMTHOE 3a3eMIICHHE
UCpe3 HYJIEBOH MPOBOIHMK): O0ONACTh NPHMEHEHHS, YCTPOHCTBO, pACYeT, KOHTPOIb. 3AIIHTHOE
OTKJIFOYCHHE! CXEMEI, PEarHpyrollie Ha HANPSUKEHWE KOPIyca OTHOCHTENBHO 3€MIIM, HA CHIY TOKa
3aMbIKaHHS HA 3€MIIO, Ha HANPsKeHHE HYJNEBOH II0CIENOBATEIBHOCTH, Ha HampsukeHue (askl
OTHOCHTEJIPHO 3€MIIH, Ha TOK HYJIE€BOW II0CIEIOBATEILHOCTH, BEHTHJBHBIE CXEMBL, CXEMBl Ha
[IOCTOSHHOM H IIEPEMEHHOM OIIEPATHBHOM TOKE,

OIEKTPO3AIIUTHEIE CPEACTBA, INPEIOXPAHUTENbHbIC IIPUCIIOCOOIEHHS, CPENCTBA HHAUBHIYAILHOMN
3amuTEL.  OCHOBHBIE M JIONOJHUTENIBHBIE H30MHPYIOIIHE 3NEKTPOTEXHHYECKHE CPEICTBA 3aIHTHL
Wzonupyromue  mTaHTH  (ONEpaTHBHBIE W M3MEPHTENBHBIE),  KIEIH H30IMPYIOLHE |
SIIEKTPOH3MEPHTEIBHEIE, yKasaTenu HalPsKEHHS, CIIECapHO-MOHTAXKHBIH HHCTPYMEHT,
AUOJIEKTPHYICCKUC TIEPUATKH, TaNOIIH, KOBPHKH, H30JMPYIOMEE HAKIAJKH M IIOICTABKH, [IEPEHOCHBIE
3a3EMJICHHS, TIEPEHOCHBIC OTPaKOCHHS, NpPe/AylpeJUTeNbHble IUIAKaThl, 3KPAHHPYIOIIHE KOCTEOMBI,
IPEJOXPAHUTEIBHBIC OYKH H I10fCa, MOHTEPCKHE KOTTH, JIECTHHMIIBI, IPHMEHseMble [pu paboTax B
SJIEKTpOYyCTaHOBKaX. KOHTPOIL 32 COCTOSHHEM 3JIEKTPO3AIIUTHEIX CPELICTB.

Tema 4. Texnuxa 0€30NaCHOCTH IIPH KCIUTYATAIMH 3TE€KTPOYCTAHOBOK.

HopmaTuBHO-TIpaBOBble aKTEl 110 TeXHHKEe O(E€30IIaCHOCTM TMPH IIPOH3BOJICTBE 3IIEKTPOMOHTaKHBIX
paboT. ABTOMOOHIHM, MEXaHM3MBI M DYYHOH HHCTDYMEHT, MCIONB3yeMble IIPH MOHTAKe. IIpasuna
0e30macHOro BEINONHEHHS MOHTAA H PEMOHTA BO3JYIIHBIX H KaGeTbHBIX JIMHH JNEKTpOoIepe1aqH,
00OpyIOBaHKs IIOCTAHIHH U IIEXOBBIX SIEKTPOYCTAHOBOK.

Opranusaius 6e30macHON SKCIITyaTaLHA 3IEKTPOYCTAHOROK: 0CMOTP 000pyIOBaHHUS, 3aMeHa [IIABKHX
BCTABOK, OICPATHBHBIC IIEPEKIIOYCHUS. TeXHHYeCKHE M OpraHU3allHOHHBIE MEPONPHATHS IO
obecrieyeHno Ge30IIACHOCTH PEMOHTHO-HAIALOUYHBIX paboT. Kareropmu paGoT B OTHOILIEHHH Mep
GesomacHOCTH: PabOTEI IPH IOTHOM CHATHH HANPSKCHHS, IIPH YaCTHIHOM CHSATHE HanpsKEeHUS,
paboTk! Ha TOKOBEAYIHMX YacTsX Ge3 CHATHS HANpPKeHHs, paboThl BOATH OT TOKOBEAYIIHX YacTel 6e3
CHATHS HAIPOKCHUSA. TexXHHYECKHE MEPONPHATHS: OTKIOYEHHe OBOpYHOBaHHE H IPHHITHE Mep
MPOTHB OIMHOOYHOIO €ro BK/IIOUCHMS, YCTAHOBKA OIPAXKAEHHH ¥ BEIBENIMBAHHE 3aIpPEIIAONIHX U
paspeIIaioKX [LIaKaTOB, IPHCOCIHHEHHE IEPEHOCHOIO 3a3€MISHHS K CTALIHOHAPHOMY 3a3eMJISIOIIEMY
YCTPOUCTBY, MOJKIIOUEHHE K YCTAHOBKE IIEPEHOCHBIX 3a3€MIICHHN HIIH CIIEIMATbHbIX 333eMIISEOIINX
HOJKeH. OpraHu3alioHHbIE MEPONPHATHS: OpopMileHHe pabOTHl HAPSIOM HIIHA PacCIOpsKEHHEM,
oopmIeHHe B Haps/e JOIycKa K paboTe, Hau3op BO BpeMs pabOTHL, ohopMIIeHHE B HAps/E TEPEPBIBOB
B padote, oopmiieHne OKOHYaHHMS paboT, 3aKpbITHE Hapsama. OcoGeHHOCTH Mep 0e30IacHOCTH MpH
OOCIyKMBaHWM BO3JAYIIHBEIX H KaGenbHBEIX IHHHY, IIOXCTAHIMH OGBEKTOB HSKOHOMMKH. Mepsr
Oe3omacHOCT! IPH 00CTYKUBAHMH SIEKTPOABHIATEIEH, allapaTyph! YIpaBIeH s, JIIEKTPOCBAPOYHOTO
000pyZIOBaHHS, YCTAHOBOK [l 3IEKTPONH3A M 3aPANKH aKKyMYJISTODOB. Mepsr Ge3onmacHocTs mpu
MCTIBITAHHH H30JIIIAN JICKTPOYCTAHOBOK M 3JIEKTPO3AIUTHEIX CPEICTB IIOBBIIEHHBIM HAIPSKEHIEM.
Tema 5. TloxxapHas 6€30aCHOCTE DIIEKTPOYCTAHOBOK.

['oproune MaTeprasl B HCTOUHUKY 38UTAHHAS B JJIEKTPOYCTAHOBKAX. Knaccuduxanms momerrenuii mo
TOXapHOH omacHoCTH. TpeboBaHus K 31eKTPOOOOPYLOBAHMIO H 3IEKTPOIPOBOIKE II0KAPOOIACHBIX
30H. Knaccudukanus B3peiBoOmacHsIX 30H. TpeboBaHHA K 3NEKTPOODOPYIOBAHUIO B3PHIBOOMIACHBIX
30H. Mepsl MOMABIEHHS CTATHYECKOH OSNEKTPU3AIMH, MOTHHE3AlMTa 3JaHHH U COOpYKEHHH.
OcoOeHHOCTH TyIIEHHS TOKapa B JIEKTPOYCTAHOBKAX (IIOMEIEHHSX C JJIEKTPOYCTAHOBKAMHU).



Copepxanue NPAKTHYECKHX/1a00paTOPHBIX 3aHATHH N0 AHCIHILIHHE

Conepxanne NpaKTHYeCKHX 3aHATHH

Tema 1. Obmume BOIPOCH 37IEKTPOOE30IaCHOCTH

Pacuer Toka uepes uenoBeKa IpH BKITIOUEHHUH €T0 B OIHO(A3HYIO CETh.

Pacuér Toka depe3 denoBeKa MpH KOHTAKTE C TOKOBEAYIIUMH 3I€MEHTAMH YETHIPEXIPOBOIHOI
TpEXx(DazHOH CeTH ¢ pa3IMYHBIMH PEeKUMaMH HEHTpaIl

Tema 2. Ananus omacHOCTH JIEKTPHUECKUX CETEH.

Pacuér nanpsokeHHs 11ara Ipy aBapuiHBIX peKrMax paboThl 3a3eMIEHHOT0 000PYIOBAHS.

OmnpenesneHue HalnpsUKeHHs IIPUKOCHOBEHHS IIPH KOHTAKTE UYENOBEKA C DIEMECHTAMH
TPEXTIPOBOTHOM CeTH TPEXHA3ZHOTO TOKA

Tema 3. 3amuTHEIE MEPBI B AJIEKTPOYCTAHOBKAX.

PacuéTt 3aHyJIeHUs Ha OTKIIIOYAROILYHO CIIOCOOHOCTS.

Tema 4. Texanka 6e30MaCHOCTH IIPH SKCIIIYATAIIMH 3IEKTPOYCTAHOBOK.

Be160p KOHCTPYKIIMY U PAcy€T 3JIEMEHTOB 3al[UTHOTO 3a3eMIICHIS

Tema 5. IloxapHas 0€30IIaCHOCTE 3JIEKTPOYCTAHOBOK,

IToxapHas 6e30IaCHOCTE NIEKTPOYCTaHOBOK

Bei6op 271eMEHTOR pa3sBeTBIEHHON JIEKTPHYECKOH IIEMH IO TEINIOBOMY PEKHIMY.

Pacder ¥ IpoeKTHPOBAHKE 3a3eMIISIIOIIET0 YCTPOHCTBA MOTHHE3AIITH T

Conepxanne 1a00paTOPHBIX 3AHATHH 70 QUEttintiid

Tema 2. AHanu3 OacHOCTH NMEKTPHUECKUX CETEH.

HccnenoBanue COMPOTHUBICHUS H3OISIIHH.

Tema 3. 3amuTHBIE MEPEI B 3/IEKTPOYCTAHOBKAX.

Hccenenoanue 3a3eMILIIOIIET0 YCTPOHCTRA

Tema 4. Texnuka 0€30IaCHOCTH IIPH 3KCILTyaTaI[lH JIEKTPOYCTAHOBOK.

Hcenenopanue COMPOTHBIIEHHS H30JIIITHHA.

KomuvectBo M mepeueHb 00s3aTenbHBIX Ta00paTOPHBIX/ HpakTH49eckuX paboT BEIOMpaeTcs
JIEKTOPOM.

5. OBPA3OBATEJIbHBIE TEXHOJIOTHHA

B mpenomaBaHMHM JWUCIHUIUIMHBEL «ONeKTpoOe30IacHOCTb»  HCIONB3YIOTCS pPa3HOOOpasHbIe
oOpasoBaresibHble TEXHONOIMH KaK TPaIUIMOHHbIE, TaK ¥ ¢ IPHMEHEHHEM aKTHBHBIX M HHTEPAKTHBHBIX
METOL0B 00y4EHHUsI.

AXTUBHEIE H UHTEPaKTHBHEIE METOIEI 00yUeHHUS:

1. MutepakTtuBHas nexus (TeMsl 1, 2, 3, 4, 5);

2. I'pynmopas quckyccus (tema 4,5);

3. Ananu3 cutyanui (pasgenst ( 3, 4);

4. Pa3bop KOHKpeTHBIX cuTyauu# (paszgens! 1, 2).

B pamkax o0pa3oBaTenbHBIX TEXHOMOTHH IIpeJycMaTpUBAeTCA UCII0IL30BaHNE B y4eOHOM IIpoLiecce
AKTHBHBIX ¥ HHTEPAKTUBHBIX (OPM NIPOBENCHUSA 3aHATUH B COYETAHHU C BHEAYIUTOPHOM paboToif C
Ienpl0 (OPMHPOBAHHMS M Pa3BUTHS HABBIKOB o0ywarommuxcs. JIEKIMOHHBIA Kype MHCLIMILIAHEL
«ONeKTpode30nacHOCTs» MOATOTOBJIEH B BHAE 3NEKTPOHHBIX CpeAcTB o00ydeHHs (KOMILIEKT
KOMIIBIOTEDHBIX CJIalI0B) M IpenanonaraeT o0sf3aTenbHOEe HATWYWE B JIEKIHOHHOW ayJIuTOpPHU
IIPOEKTOPA U IEPCOHATBHOI0 KOMIILIOTEPA.

6. OHEHOYHBIE CPEACTBA JIUIA TEKYIIEI'O KOHTPOJISA YCIIEBAEMOCTHU,
MMPOMEXYTOYHON ATTECTAIIUH ITO UTOI'AM OCBOEHHUS JTHCIATLIHHBI
U YYEBHO-METOJWYECKOE OBECIIEYEHHE CAMOCTOSTEJLHOM
PABOTBI CTYJEHTOB
3amaHud I/ IPoBeJeHHs PeHTHHI-KOHTPOoJst Nel
Bomnpoc: O6nacts u mopsanox npumenenus npasui [1T3 u IITH.
Oreer: Hacrosmue mnpaBmia SBISIOTCS 0OsS3aTeNBHEIMH I BCeX MOTpeOHTENEl SIeKTPOIHEPTHH
HE3aBHCHMO OT HMX BEJAOMCTBEHHOH NpHHa[IeKHOCTH. HacTosmue mpasmma pacrnpocTpaHsioTcs Ha
ICHCTBYIOIIME 3JIEKTPOYCTaHOBKH IOTpeOUTENEH.
Bomnpoc: UTo o3HavaeT TepMHH «31eKTPp0oOe30IacHOCTEY ?
OtBeT: OnexTpobe3omacHOCTs — CHCTEéMa OPraHHM3aUMOHHBIX W TEXHUYECKHX MEPOIPHATHN M
cpefcTs, oOecHeYMBAIONIMX — 3allMTy  JIOJedl OT  BPEAHOTO W OIACHOTO BO3NEHCTBHSA
JNIEKTPHYECKOTO TOKA, JNEKTPUUECKOH IyTH, 3MEeKTPOMATrHUTHOTO IO M CTATHYECKOTO NEKTPHYECTRA.



Bompoc: Yto o3nauaeT TepMUH 31€KTPOYCTaHOBKA?

OrBer:  ONEKTPOYCTAHOBKaMH  HA3BIBACTCS — COBOKYIHOCTH MAlMH, AaNIapaToB, JHHHA W
BCIIOMOT'aTe/IbHOr0 000pynoBanus (BMECTE ¢ COOPYKCHHSMH U INOMEIICHHAMH, B KOTODPHIX OHH
YCTaHOBJICHEI), [PEJHA3HAYEHHBIX /Ul IPOM3BOJCTBA, IPE0OPa30BaHKs, TPaHCHOPMAIMH, MepeIadn,
PACIIPENICTIEHHs  3MEeKTPUIECKOH JHEprud W NpeoOpasoBaHHMs ee B JAPYrod  BHI  SHEPIHH.
DNeKTPOYCTAHOBKH IO YCIOBHAM 3TeKTPOOE30IACHOCTH IIOAPA3AENAIOTCS HA 3IEKTPOYCTAHOBKH
nanpsokenreM 10 1000 B u snextpoycranoBku HanpsikenneM e 1000 B,

DIEKTPOYCTAHOBKA 3/IaHHUS — COBOKYIIHOCTE B3aHMOCBSI3aHHOTO 3JIEKTPOOOOPYIOBAHHES B

npenenax 3IaHusl.

3amanus 115 NpoBeAeHNus PERTHHI-KOHTP 0151 Ne2

Bornpoc: Kaxue snexrpoycraHoBku cuuraiores Aeiicrsyromumu? Knaccudukarms 31eKTpoycTaHOBOK
10 HaPSHKSHUIO?

Otset: JleficTBYIOIMMHE 5T€KTPOYCTAHOBKAMH CUHTAFOTCS TaKHE YCTAHOBKH, KOTOPEIE COJIEpiKaT B cebe
MCTOYHHMKM SIEKTPOIHEPIUM (XMMUYECKHE, TaJbBaHHUIECKHE M IOJIyIPOBOJHHKOBEIE 3EMEHTEI),
KOTOPBIE HAXOIATCA MO HANPSIKEHUEM IIOJIHOCTEBIO MM YaCTHYHO WM Ha KOTOPEIE B JII000H MOMEHT
MOXET OBITh IIOZ@HO HANPSKEHHE BKIIOUEHHEM KOMMYTALHOHHONW ammapaTypel. 110 ycaoBms
BIIEKTPOOE30MACHOCTH 3IEKTPOYCTAHOBKE DA3NeNSFOTCS. HA  OJIEKTPOYCTAHOBKH HAIPSIKEHHEM JI0
1000 B BKmIO9ATENBEHO 1 9IEKTPOYCTAHOBKY HarpshkeHreM Beime 1000 B.

Bompoc: [JlafiTe XapakTepuCTHKY 31€KTPONOMEIIEHHIM.

OtBer: DIeKTPONOMEIIEHUSMH HA3BIBAIOTCA IOMEINEHHS WM OTTOPOKEHHEIE, HAPHMED, CETKAMH,
9acTH NOMEIICHHSA, NOCTYIHBIE TONBKO VIS KBAIH()UIUPOBAHHOTO 0OCTYKHUBAIOIIEro HEepCcoHAaNa, B
KOTOPEIX PACIIONOKEHBI 31eKTPOYCTaHOBKH.

CyXxumMu TOMEIIEHHAMHE HA3BIBAIOTCS [IOMEIIEHHS, B KOTOPBIX OTHOCHTEILHAS BIAYKHOCTE

BO3/lyXa He npessmaet 60%.

BiiaHple HOMEIEH S - OTHOCHTEIIBHAS BIAXKHOCTh BO3IyXa B HUX Oomee 60%, Ho He

npessrmaeT 75%.

ChIpEle [OMEINEHNUS - OTHOCHTENbHAS BIAKHOCTD BO3/YXA B HUX JUTUTENLHO IPEBEIIIAST

75%.

Oco0o chIpsle - OTHOCHTENBHAS BIAKHOCTE BO3yxa O1m3ka k 100%.

JKapkue — TemmepaTypa B HHX IIPEBEHINIACT [OCTOSHHO WM HepHomudecku (Gomee 1

cyToK) +35°C.

B NBUIBHBEIX IIOMEIIEHMSX II0 YCIOBHSM IIPOM3BOJACTBA BBIIEISETCS TEXHOTOTHUECKAS

TIBUTE B TAKOM KOJTHYECTBE, YTO OHa MOKET OCENaTh Ha IPOBOIax, IPOHHKATE BHYTDE

MallMH M annaparoB. B HOMelleHWax ¢ XHMHYSCKH aKTHBHOM WM OpraHWYecKoi cpemoif
IOCTOAHHO MM B TCUCHHE JJIHTENBLHOTO BPEMEHH COJEPIKATCs arpecCHBHEIE Iaphl, Ta3sEl
JKUIIKOCTH, 00pasyioTes OTI0KESHHS HIMH IIECeHb, PaspyIIAlONIie H30AIUIO MIeKTPOOOOPYIOBAHHS.
3aganus 115 NPOBeAeHAs PERTUHI-KOHTPOJIs Ne3

Bompoc: Ha kakue KaTeropuu MOApas/ieNsrOTCs MOMEIICHHS B OTHOIIEHWH ONACHOCTH IIOPaKeHHs
TOJIEH IEKTPUYECKUM TOKOM?

Oteer: B OTHOIIEHUY OITACHOCTH MOPAXKSHHUS TEOLEH HIEKTPHIECKIM TOKOM Pa3IHYaioT:

[lomerenus Oe3 IOBBITIEHHON ONACHOCTH, B KOTOPBIX OTCYTCTBYIOT YCIOBHS, CO3IAMOLIHE
IIOBRLIIIEHHYIO UIIH 0COOYIO OITACHOCTE.

Ilomerenns ¢ MOBBIIEHHOH OIIACHOCTEIO0, KOTOPBIE XapaKTEPH3YIOTCS HATHIHAEM B HAX

OZIHOTO K3 CIIEAYIOLIHUX YCIOBHH, CO3/alOIHX ITOBLIIEHHYIO ONACHOCT:

- CBIPOCTE,

- TOKOTIPOBOSINAS ITBLIb,

- TOKOIPOBO/ISIIHE TIOMBI (METAINIMYECKHE, 3EMILTHBIE, JKe/Ie3006 TOHHEIE, KUPIIUYHEIE U

T.IL),

- BBICOKAs TEMIIEpaTypa,

- BO3MOXHOCTH O/IHOBPEMEHHOIO IIPHKOCHOBEHHS Y€I0BEKA K HMEIOIIUM COSIUHEHHE C

3eMJICH METAUIOKOHCTPYKIHAM, TEXHOJIOTMYECKHM arapataMm, ¢ OJHON CTOPOHBL, H K
METaJUTHYECKHM KOPITycaM 3NMeKTPoo00pyI0BaHus - ¢ APYTOil.

Oco6o omacHbIe MOMENIEHHS, KOTOPLIE XapaKTEPH3YIOTCA HAIMYHEM OIHOTO W3

CIENYIOIWMX YCTIOBUH, CO3JAOIKX 0COOYIO ONACHOCTR: OCOGOM CHIPOCTH, XMMHYECKH

aKTHBHOH HIIH OPTaHWYECKOH Cpe/bl, OZHOBPEMEHHO ABYX /M 0ojee yCIOBHMi



[IOBBIIEHHO OITACHOCTH.

Teppuropun pasMeIleHHS HapyKHBIX 3JIEKTPOYCTAHOBOK B OTHOLIEHHH OMACHOCTH

TOPaXEHUs JIEONEH OSIEKTPUYECKUM TOKOM IIPHPABHUBAIOTICA K 0000 OIMACHBIM

IIOMEIEHHSIM.

Bompoc: 3anynenue, HasHaYeHHE W IPHHIAIL ICHCTBUS.

OtseT: 3aHyleHHeM Ha3BIBAETCS IIPEHAMEPEHHOE JNMEKTPHIECKOE COSIUHEHHE C

HYJIEBBIM 3alIUTHBIM IIPOBOJHUKOM METAIMYECKMX HETOKOBENYIIHX YaCTEH, KOTOPHIE

MOTyT OKa3aTbCs IO/l HAIPSUKEHHEM BCJIEICTBHME 3aMBIKAHHS HA KOPITYC M IO APYIHUM

IPUYUHAM,

3azaua 3amyJeHus — yCTpaHeHHE OIIACHOCTH IIOPaKEHMS TOKOM B CIy4ae IPHKOCHOBEHHUS

K KOpIyCy W JPYTMM HE TOKOBEHYIIMM METATMYECKHM UacTSM 3JIEKTPOYCTAHOBKH,

OKa3aBIIUMCS MOJ HANpPSKEHHEM BCIEJCTBHUE 3aMBIKaHWs Ha Kopriyc. Permaercs sta

3a/[a4a MHBIM CII0COO0M, HEKEITH IIPU 3AIUTHOM 3a3eMJICHHH: GBICTPEIM OTKIIOUCHHEM

IIOBPEIKIEHHON 3IIEKTPOYCTAHOBKH OT ceTH. OJHAKO MOCKONBKY KOPIYC OKA3BIBAETCS
333€MIICHHBIM 4Yepe3 HYJICBOM 3allMTHBIM IIPOBON, TO B aBapHUHEBIA MEPHON, T.e. C

MOMEHTa BO3HUKHOBEHUA 3aMBIKaHHs Ha KOPIIYC ¥ 10 OTKIIFOYEHHS YCTAHOBKH OT CETH,

IPOSABIACTCS 3ALIMTHOS CBOMCTBO 3TOTO 343€MJISHHS IOJOOHO TOMY, K4K 3TO HMEET

MECTO IIPH 3aIIUTHOM 3a3eMJICHHH.

IIpuHumn neficTBus 3aHyIEHKE — IPEBPAICHHE 3aMbIKAHKSI Ha KOPITYC B 0MHO(bAa3HOe

KOPOTKO® 3aMBIKAHHE (T.€. 3aMbIKaHHE MKy (ha3HBIM U HYJIEBBIM IIPOBOIAMHE) C IIENIBIO

BBI3BATh OOJBINOH TOK, CIIOCOOHEIH 06eCeunTh CpabaThIBaHME 3AIUTHL H TEM CAMBIM

ABTOMATHYCCKH OTKIIOYHTE MOBPEXKIECHHYIO YCTAHOBKY OT IHMTaromed ceru. Takoit

3AIMATON SBISIOTCA: ILJJAaBKHE NPENOXPAHMUTENH MM MaKCHMAIbHBIE ABTOMATEL

yCTaHABIHBAEMEIE IEpe]] IOTPEOUTENAMH SNEKTPOIHEPTHH MJs 3alMUTHl UX OT TOKOB

KOPOTKOI'O 3aMBIKAHHS, MArHMTHBIE [IyCKATEIH C BCTPOSHHOM TEIUIOBOM 3allMTOH,
NpeNHa3sHAUCHHBIC UL JMCTAHIIMOHHOTO IIyCKAa M OCTAHOBKH 3JIEKTPOIBUraTeleit

KOHTAKTOPBI B COUETAHUH C TEMIOBBIM PEJIe, OCYIIECTRIAIOIIHE 3aIMUTY HOTPEOUTEN OT

IEPETPY3KH; H, HAKOHEl[, aBTOMATBl C KOMOMHMPOBAHHBEIMH  PACIEMHTENSIMH, OCYIIECTBIIIOIINE
3aIIUTY MOTpeOuTeNeH OTHOBPEMEHHO OT TOKOB KOPOTKOTO 3aMBIKaHHs

H 0T neperpys3ku. OnacTs NpEMEHEHHS 3aHYICHHS - TpeXQasHble YeTHIPEXIIPOBOAHEIE ceTu 1o 1000 B
C TyX03a3eMJIeHHOH HeHTpansto. O6braHo 310 cetr 380/220 B 1 220/127 B, a taxxe cetu 660/380 B.
Ilepeuenn BonpocoB, BLIHOCHMEBIX HA YK3aMEH.

1. HasoBuTe oCHOBHBIE (PaKTOPEI, OIIPEAEIISIOIIHE TSUKECTD SIIEKTPOTPABM.

2. Kaxoe melicTBHE 3MEKTPHYECKHH TOK OKa3bIBAET Ha OPTaHU3M UYEIOBEKA

3. Kaxne (axTopel NOBBITAIOT BEPOSTHOCTH BOSHUKHOBEHHS BIEKTPOTPABM HA IIPOMBIILICHHBIX
NPEANPHITHIX?

4. Kakne (akTOpBI NOMKHBI YUMTEIBATECA HPH BEIOOPE TEXHHYECKHX CIOCOGOB K CPEICTB 3aIATHL?
Kak K1accHpUIMpyrOTCs TOMENIEHHS 110 CTEIeHU OACHOCTH IOPAKEHHS SNEKTPHIECKAM TOKOM?

5. Kakue rexnuueckme cImocoObl H CPEACTBA 3aIUTHI JMOLKHEI IIPHMEHSTHCS JUIL OOECHEUeHHS
2I1eKTPoOe30IacHOCTH?

6. Hro Takoe omexTpuueckmi oxor? UeM XapakTepH3yloTcsl JNeKTpHYeckHe 3Haku? UTo Takoe
MeTaIH3alisa KOXKH 7

7. KaxoBbl yCIOBHS BO3HHKHOBEHHS SIeKTPOO(QTamsMun? UeM XapaKTepH3YIOTCS MeXaHHYECKHe
TIOBPEKICHUS?

8. Uro Takoe smeKTpuUeCcKui yiaap?

9. YeM xapaxkTepU3yeTCs 3JeKTPHUECKHH IIOK?

10. Yro mpencraBnsier coGoit SIEKTPUUECKOE COIPOTUBIICHHE Tella YEIOBEKA?

11. Kak BnusieT BenHYMHA TOKA Ha UCXOJ TOPAKEHHS?

12. Kakoe BIMsAHHE OKasblBAET HAa HCXOJN IMOPAXKEHHS UIHTENHHOCTh MPOXOMIECHHS TOKA Uepe3
OpraHusM yeaopexa?

13. Kakoe 3Ha4eHue B HCXO/IE TOPAYKEHHS HMEET ITYTh TOKA?

14. Kax BnuseT poj M 4acToTa TOKA Ha HCXO.] HOPaKEHHS?

15. KaxoBBI CXEMBI BIJTFOUEHHS YEIOBEKA B 3IEKTPHYECKYIO LElb?

16. Kaxosa omacHoCTE 1BYX(ha3HOTO IPUKOCHOBEHHUI?

17. Hem xapakTepusyercs oJHO(A3HOE IPUKOCHOBEHHE?



18. KaxoBa onacHOCTE 01HO(DA3HOTO IPHKOCHOBEHHS B CETH C 3a3eMICHHON HEHTpanpio?

19. KaxoBel 0c0GeHHOCTH 01HO(DA3HOTO IPHKOCHOBEHHS B CETH C HU30IIMPOBAHHOM HelTpansio?

20. Yo Taxoe HanpshkeHHe mara?

21. Y10 TaKoe 3aIIuTHOE 3a3eMIICHHE?

22. B ueM cymHOCTE 3aHyIeHHSL?

23. Yro Takoe BEIpaBHUBAHHE TIOTEHIIUATOR?

24. Yto moHMMaeTCs IOJ MaikM HampsokeHHem? Uem XapaKTEePHU3YETCsl 3IEKTPHUECKOe paslellcHHe
cetu?

25. KakoBo Ha3HaueHHe W [TPUHIAI JEHCTBHS 3aIMUTHONO OTKITIOUCHHUS?

26. KaxkoBa pons H30JSIKHE B 00ecIIeYeHIH 371eKTpoOe30macHOCTH?

27. Kakum  obpasom obecrieddBaeTcs HEJOCTYITHOCTE TOKOBEIYINMX 4YaCTeH M1 CIy4aiHOTo
IIPUKOCHOBEHHUS?

28. KaKkoBEI OCHOBHEIE YCIIOBHSI GE30MACHOCTH B IIePeIBIIKHBIX 3JIEKTPOYCTaHOBKAX?

29. KaxoBsl MepbI 0becIeueHns 1eKTpoGe30IacHOCTH CTAHOYHOTO obopynoBanus?

30. Yro HeoOxonumo s obecedeHns 3MeKTpoOe30IacHOCTH paboT B IEIax TparchopMaTOpPOB TOKA H
HAIPDKEHHs?

31. Kakue TpeboBaHUs MPEIBABIIOTCA K 3MEKTPH(DHIIEPOBAHHOMY HHCTPYMEHTY?

32. KakoBBI OCHOBHbIE TPABHIIA ATEKTPOOE30MACHOCTH TIPH SKCILTYATAIHH BHYTPEHHETO OCBEMeHHs?
33. KakoBsl  ofmme TpeGOBaHHS 9I€KTPOGE3ONACHOCTH TIPH  SKCIUIyATALHE JNEKTPUIECKHUX
IPY30I0ABEMHBIX MAIIHH?

34. B 4eM 3aKmIOYAIOTCS OCHOBHBIE TPEOOBAHHS 3MEKTPOGE30NACHOCTH, IPEABABIIAEMBIE K CBAPOUHOMY
000pyIOBaHHIO?

ITepeuens Tem 115t caMOCTONATEILHOM PaGoOTHI

KomTpoms caMocTosTeIbHO# paboThI 110 IPUBEACHHEIM BOITPOCAM IIPOBOIMTCS IIPH CIAYE SK3aMEHA,
IIOJIrOTOBKE pedepaTon, myOIHKaiuii.

1 HopmatusHo-mipaBoBas 6asa 3mexkTpo6e30nacHOCTH.

2 KonTpons 3a cobnroneHueM 31eKTpoGe30nacHOCTH.

3. JlelicTBHE SMEKTPHYECKOTO TOKA HA YEIOBEKA.

-+ ONEKTPOTPABMATH3M.

3. OproHOMHYECKHE ¥ I'MIHEHHYeCKHEe TpeOOBaHHA K PaboduM MecTaM ¢ DIIEKTPOTEXHUUECKUM
obopyzoBaHHEM.

6. DaKxTOpEI, ONPENEIIIOIIHE CTENEHE BO3AEHCTBHS TOKA.

% CxXeMEBI BO3MOYKHOTO IIPUKOCHOBEHHS YETOBEKA K CETH.

8. Onpenenenne HanpssKEHUS TPUKOCHOBEHHS.

9. Onpenenenne BO3MOKHOM CHIIbI TOKA Yepe3 TEN0 YeJIOBEKa.

10.  Knaccrdukaims sIekTpoyCcTaHOBOK

11.  Manele HampsKeHWs; JIEKTPHYECKOE pasfencHHe CeTei; OTpaKIEHHUs, OIOKUPOBKH;

KOMIICHCAIIAS €MKOCTHOM COCTABILIIONIEeH TOKA 3aMBIKAHHUS.
12. Buibop H307A1HH, COOTBETCTBYIOIIEH YCIOBHAM SKCILTYaTAI[AH; KOHTPOJIb H30JISALHH.

13. 3aIuTHOE 3a3eMIIEHUE H 3aHyJIEHHUE,

14. 3amuTHOe OTKMOUeHHe. Cpe/cTBa HHANBUAYAIBHOH 3amuTsl (CH3).

15. Tb npu 5MEKTPOMOHTaXHBIX PaGOTaX: MEXAHH3MEI, TIPHCIIOCOOICHHUS, HHCTPYMEHT.

16.  Tb npu onepatuBHOM 06CITy KHBAHHH, HCIBITAHUSAX, PEMOHTE AeHCTBYIOMHX Y.

7. Tb npu o6eciyKuBaHHYE HEKOTOPEIX PACIIPOCTPAHEHHEIX BH/IOB MIEKTPOOGOPYLOBAHHS.
18. DNeKTPOOBOPyYI0BAHHE TTOKAPOOIIACHEIX TIOMEIIEHHH H YCTAHOBOK. .

19.  DmexrpoobopynoBaHue B3phIBOONACHEIX IOMEIIEHUI 1 30H. .

20.  VcTaHOBKH M MaTEpHAIBI I0KAPOTYIIEHH)S BIEKTPOYCTAHOBOK.

Conepsrkanne KypcoBbIx paboT.
1. Onpezienenne HanpsKEHUs IPUKOCHOBEHHS IIPH KOHTAKTE YeJIOBEKA C IeMEHTAMH TPEXIPOBOIHOM
ceTH Tpéx(}asHoro TOKA.
2. 3aumTa OT MOPAKEHHS YENOBeKa IIPH PHKOCHOBEHHH K HETOKOBEIYLIHM SeMeHTaM KOHCTPYKIUit
AJIEKTPOYCTAHOBOK, OKa3aBIIMMCS 1101 HAIIPSKEHHEM B PE3yJIbTATe HEMCIIPABHOCTEH.
3. 3ammTa 9enoBeka OT MOPAKEHHMS I[PH IPHKOCHOBEHHH K TOKOBELYIHM OSIEMEHTAM H IPYyTAM
TPABMOOIIACHBIM JETAISIM 3JIEKTPOYCTaHOBOK.



4. Pacu€r Toka yepes dejoBeKa IPH KOHTAKTe C TOKOBEAYIIHMH 3I€MEHTAMH YeTHIPEXIPOBOIHON
TpEx(asHOH CETH ¢ PA3THIHBIMHU PEKHUMAMH HEHTPAIH
5. BeIO0p KOHCTPYKITHY U PACcYET JIEMEHTOB 3aAIHTHOTO 3a3eMIICHHUS
6. Pacuér 3anyneHus Ha OTKIIIOYAIOIIYIO CIIOCOOHOCTE.
7. IloskapHag 0€3011aCHOCTE 3NIEKTPOYCTAaHOBOK.

@OHI OUEHOYHBIX CPENCTB [ IIPOBEJEHHS AaTTECTAlld¥l YpPOBHSA C(HOPMHPOBAHHOCTH
KOMIIETEHIHH 00yJaioImuXCs 10 JUCIHILTHHE 0DOPMIASTCS OTACIBHEIM JOKYMEHTOM.

7. YHEBHO-METOIUYECKOE U THO®OPMAIIMOHHOE OBECIIEYEHUE

TUCITATLIAHBI
7.1. KuuroobecneueHHOCTh
HanmeHoBaHue nuTepaTyphl: aBTOD, HA3BAHHE, lox KHUT'OOBECIIEHEHHOCTD
BU[ U3JaHHS, H3TATEIECTBO H3MaHHA

KommuectBo 3K3eMIUIIpoB
H3IaHHH B OHOIHOTEKE
Bnl'Y B COOTBETCTBHH C

@I'oC BO

Hamwaue B 3neKTpoHHOR
oubnuoreke Bal'yY

1

2

3

OcHoBHas nuTepatypa*

1. DnexTpobe3omacHocTh: YuebHoe
nocobne / [Tpusaior E.E., Edanos A.B.,
Acrpebos C.C. - CraBpomons:CT['AY -

2018

https://znanium.com/catalog/

"TTaparpag", 2018. - 168 c.: ISBN. BFoduck 76991

[D1eKTpoHHEI pecypce]

2. DOnexrtpobesomacHocts. Teopus u

npakTuka: Mosorpadus / MoHakoB https://znanium.com/catalog/

EI'K" Rygpaenes JI1Q. — Domooma: | 5ys product/944307/ ISBN 978-
Hbppa-Umxenepus, 2017. - 184 c.: 5-9779-0173-9

ISBN 978-5-9729-0173-9. - :

[OnexTponHEi pecypce]

3.Bunorpanos, .

B. DnextpobesonacHocts B

cTpouTenseTBe: YuebHoe nmocodue / https://znanium.com/catalog/

Bunorpanos JI.B., - 2-e uza., (3m1.) - 2017 product/970610/ ISBN 978-

Mocksa :MUCHU-MI'CY, 2017: ISBN
978-5-7264-1740-0. - [D1€KTPOHHBLHA

pecypel:

5-7264-1740-0

JononHuTeNbHAS THTEpaTypa

[Tactotuna, O. B. bezomacHocTh Tpyna u
noskapHas 0e3011acHOCTE [IPH
MexaHudeckod 00paboTke MeTawia HA

https://znanium.com/catalog/

CTaHKax ¥ MUHUAX: YuebHoe nocodme / | 2015 product/946602\ ISBN 978-
[Tacrotuna O.B., - 2-e u3g. - MuHCK 985-503-461-3

:PULIO, 2015. - 108 c.: ISBN 978-985-

503-461-3. - [DneKkTpoHHBIH pecypc]

DIeKTpobe30nacHOCTh. Teopus U MpakT

uka Astops! [lonus I1.A. M3natenscTBo 2017 http://www.studentlibrary.ru/
MO3H I'ox uznanus2017[DnekTpoHHELH cgi-bin/mbé4x

pecype|

Oxpana Tpyza IpH TEXHHUECKOH

OKCILTyaTalliH 3JIeKTPOOOOPYI0BAHHS . .
Astops! O.B. HaCIOTEIHa HEH&T&HBCTBO 2017 http://ww.studentlibrary.ru/

PUIIO I'on nzmanus2017[SnekTrponnsi
pecypc]

cgi-bin/mb4x

7.2. llepuoauyeckue H3naHus




1. Hayuno-npaxktudeckuit # yueGHO-METOAMYECKHH KypHAT «Be30ITaCHOCTD KH3HENESTEIEHOCTH
(http://www.novtex.ru/bjd/);
2. IIpaKTHYeCKHH KypHAI 10 OXpaHe Tpyza paboTHHKOB « CHIPABOYHUK CHENMAITICTA TI0 OXPaHe
tpyda»:( https://e.otruda.ru/362415)
3. Hayuno-rexuudeckuit xypran «mexrpoGesomacroctsy (https:/elb.susu.rw/index.php/elb)

7.3. UaTepHET-pecypebl

B Bnal'Y ucmombsyercst 3meKTpOHHO-OHOTHOTEUHEIE CHCTEMBI C MPEIOCTABICHHEM KAXIOMY
0DyuaromeMycs By3a HH/IMBU/IyalbHOTO HeorpanuyeHnoro goctyna k 9BC (DBC «ZNANIUM.COMy,
9BC «IPRbooks», OBC «Jlanb», IBC «Akanemus», 95C «BubmoPoccuka», 9BC «YHHBepCHTETCKAS
bubmnmorexa onnaitay, D5C «KoHCYnbTaHT CTyAeHTa», BHPTyanbHBI YMTANBHBLL 3271 JHCCepTaIlHi
PI'B), comepixammMm HM3aHHS 10 OCHOBHBIM H3YYaeMBIM IHCIMIUIAHAM K chopMHPOBAHHEIM 110
COTJIACOBAHMIO C paBoOfafarTe/siMu y4eOHOH H yIeOHO-METONMIECKOMH TUTEPATYPEL

8. MATEPHAJIbBHO-TEXHUYECKOE OBECIIEYEHWE TUCIMILINHEI

JIeKIWOHHEI  Kype JHCHHMILTHHEL «DJIEKTPOOE30MacHOCTE) MpPE/NoaraeT 06A3aTebHOe
Hanu4ue B JICKUMOHHOH ayJAHTOPUM MPOEKTOpa, A IPOBENEHHA Nab0paTopHOr0 IpakTHKyMa
HeoOXOIMM ClelHAIM3UPOBAHHEI y4eOHbIA KIace IS NpOBEIeHHUS KOMIIBIOTEPHOIO KOHTPOIIS II0
KypCy, OCHAIIEHHBIH COBPEMCHHOM KOMIBIOTEDHOM TEXHHKOH, HEOOXOIUMBIM HPOrpaMMEBIM
ofecredeHrneM, 3MEKTPOHHBEIME YYeOHBIMH IOCOOMSIMH, 3aKOHOIATEIHLHO IIPABOBOM ITOMCKOBOH
CHCTEMO.
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[Ipotokomn Ne
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3apemyromuit kadempoit /b/ Ammupceiinnos [1LA.

(OUmbTHCE)
Pafouas mporpamMma paccMOTpeHa W Of0OpeHa Ha 3acefaHuH y4eOHO-METONHYECKOH KOMHCCHH
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JIACT PETHCTPAIIMUA U3MEHEHWIA
B pabOouyt0 IIPOrpamMMmy AHCLMILTHHEL
«Dnexmpobe3onacHocmn »
o0paszoBaTenbHO# MporpaMMe! HanpasaeHus rnoarotorku 20.03.01 Texnochepnas GesomacHocTs,
[Ipoduns/nporpamMma noAroToBKH — BezonacHocTs Tpyaa
YpoBeHs BEICIIEro 06pasoBanus — 6akanaBpuaT

Howmep BHeceHbl H3MeHEHHS B YacTh/pasaessl Hcnonuurens OcHoBanue
HM3MEHEeHUs paboueil nporpamMMel (0)5(0] (HOMEp M arta mpoToKoIa
3aceJaHus Kadeapsr)

3aB. kabenpoit ATH / Amupceetinznos 111.A./
Hodnues HO




JIMCT NEPEYTBEPKJIEHHUS
PABOUYEH ITPOI'PAMMBI JIMCIUIIIHHBI

Pa6ouas nporpamma onobpena ua (AOACK/ yuebubiii ron

ITporokon 3acenanus kadpenput No 7 or J/ & £Crona
]

3aBenyromuii kapenpoi (v ’/ Ammupceitnnos I A.

Pabouas nporpamma onobpena Ha e/ /AOAX yueOHblit ron

Iporokon 3acenanus kapeapst Ne 7 ot 3/ 2/ A/ rona

3apenyrowuii kadenpoii M Awmmupceiinnos [ A.

Pabouas nporpamma onobpena Ha UL 4043 yuebHblit ron
Ipotokon 3acenanus kadenput Ne 7 ot ¢ OF A{ rona
3asenyrouuii kapenpoi ﬁ&/ﬁ/ Amupceiingos I A.




