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JIucr akTyanusanuu padoueii nporpaMmbl

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100pena s peanusaruu B 2025 - 2026
y4eOHOM ToJly Ha 3aceJaHuu Kapeaphbl DIEKTPOCHA0KECHUS TPOMBIIIIICHHBIX MPEATPUSTUHN

IIporokomor 20 1. Ne

3aB. kadeapoii A.B. EapraHOBa

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanusanuu B 2026 - 2027
y4eOHOM rojy Ha 3aceaHuu Kadeapbl DICKTPOCHAOKEHHS TPOMBIIIUICHHBIX MTPEIIPUSTHIA

[Ipotokom ot 20 r. Ne
3aB. kadeapoii A.B. Bapranosa

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peamsanuu B 2027 - 2028
y4eOHOM rojly Ha 3aceqaHuu Kadeapbl DICKTPOCHAOKEHHS IPOMBIIIUICHHBIX MTPEIIPUSTHI

[Iporokom ot 20 . Ne

3aB. kadeapoii A.B. Bapranosa

Pabouas mporpamMmma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzanuu B 2028 - 2029
y4eOHOM ToJly Ha 3aceJaHuu Kapeapbl DIEKTPOCHA0KCHHS TPOMBIIIICHHBIX MPEAPUSTHN

[Iporokom ot 20 1. Ne

3aB. kadenpoii A.B. EapraHOBa

Pabouas mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzaruu B 2029 - 2030
y4eOHOM roJly Ha 3acefaHuM Kadeapbl DIEeKTPOCHA0KEHUS TPOMBIIIJICHHBIX MPEATNPUATUI

[Iporokom ot 20 . Ne
3aB. kadenpoii A.B. Bapranosa




1 Iles1u ocBOEHUSI T CHMUTLTHHBI (MOLYJI51)

[lenpro mpenonaBaHus AUCHUIUIMHBI «DIEKTPOOE30MACHOCTDY SIBISETCS H3YUYCHHE
BOITPOCOB 0€30IMaCHOCTH TPYyAa MPHU IKCILTyaTaIMK JIEKTPOYCTAHOBOK HAIIPSKEHUEM 10 U BBIIIIE
1 kB, mpeaymnpexaceHue 3JIEKTpOTpaBMaTU3Ma Ha IPOMBIIUICHHBIX MNPEANPUATUAX, a TakkKe
BOIIPOCOB, 3HAHHWE KOTOPBIX HEOOXOIUMO MPH IKCILIyaTallMH AJIEKTPOYCTAHOBOK B CHCTEMax
2JIEKTPOCHAOKEHUS.

2 MecTo TUCHUIIMHBI (MOYJISAA) B CTPYKTYpPe 00pa30BaTe/ibHOIi MporpaMMbl

JuctumimHa — «DIeKTpoOe30TacHOCThY BXOJUT B 4YacThb yd4eOHOro IUIaHA,
dbopMupyeMyro ydacTHUKaMU 00pa30BaTeIbHbIX OTHOLICHHUI 00pa30BaTeIbHON MPOTrPaMMBbl.

JUis  u3ydeHus ~ AWCHUIUIMHBI  HEOOXOAWMBI  3HAHUS  (YMCHHsS,  BJAJICHUSA),
c(hOpMUPOBAHHBIE B Pe3yJIbTaTe U3yUEHUS TUCIUILINH/ PAKTUK:

®duznka

TeopeTnueckre OCHOBBI TEKTPOTEXHUKHU

MatepuranoBeieHUE U TEXHOJIOTHSI KOHCTPYKIIMOHHBIX MAaTEPHAJIOB

DNEeKTPOIHEPTETHUECKUE CUCTEMBI U CETH

DNEeKTPUYECKUE MAIITUHBI

DKcIuTyaTanus 1 MOHTaX CUCTEM AJIEKTPOCHAOKEHUS

3HaHusa (yMEHHUs, BIAJCHUS), MOJIYYCHHbIE IPU U3YUYEHUH JAHHON AUCHUIUIMHBI OYIyT
HEOOXOIUMBI JIJISl U3YUCHHSI UCIIUILTNH/TIPAKTHK:

[ToaroroBka K mpoiierype 3allrThl ¥ 3a11UTa BHITYCKHON KBATH(PUKAITMOHHOMN paboThl

[ToaroroBka Kk ciaye u cjaua rocyapCTBEHHOT0 SK3aMeHa

[Tpon3BoicTBEHHAS-TIPEIUILIOMHAS IPAKTHKA

DnexTpocHabkeHue

3 Komnerenunu ody4yarouierocsi, opMmupyembie B pe3yibTaTe 0CBOEHUsI

AUCHMILIMHBI (MOAYJIS) U IVIAHUPYEMbIe pe3yJibTaThbl 00y4YeHuUs1

B pe3ynbTaTe 0CBOCHUS TUCIUTLTNHBI (MOAYIIS ) «DIEKTPOOE30MaCHOCTE) 00YJarOIIHIACS
JOJKEeH 00J1a/1aTh CIEAYIONUMHU KOMITETEHIUSIMHU:

KO,[[ HHJUKATOpa I/IHI[I/IKaTOp JOCTHIXKCHHA KOMIICTCHIIMH

[IK-7 CnocobeH opraHu3oBaTb U KOOPJIWHUPOBATH JAEATEIBHOCTh UJIEHOB KOJUIEKTHBA
UCIIOJTHUTEIIEN

[TK-7.1 OcymectBiger  odopmieHHe W BblJadyy  HapsIOB-JI0INYCKOB U
pacropsbkeHMH Ha TMpoBeAeHHe paboT Ha 00OpYyJIOBaHMHU, COIJIACHO
JIEUCTBYIONIEH HOPMATHBHO-TEXHUIECKON TOKYMEHTAIINHU

[1K-7.2 OcyiiecTBiseTr OpraHu3aluio paboOT B COOTBETCTBHM C MPOEKTaMHU
IIPOU3BOJICTBA PAOOT, TEXHOJOTHUYECKUMU KapTaMu
I1K-7.3 OcymecTBiser KOHTPOJIb COO0JTIOICHUS TE€XHOJIOTMYECKON

IIOCJICJOBATCIbHOCTH U IIPABUJI IIPOMU3BOACTBA pa60T




4 CTpyKTYypa, 00bEM U coep KaHNe TUCUUTLTHHBI (MOIYJIs)
OO01mast TpyA0eMKOCTh JTUCIUIUTHHBI COCTABIISIET 2 3a4€THBIX SIUHUI] /2 aKaj. 9acoB, B

TOM YHCJIC:

— KOHTaKTHas pabora — 8,4 aka/i. 4acosB:
— ay/IMTOpHAs — 8 aKkaJi. 4acoB;
— paeayautopHas — 0,4 akaj. 4acos;
— camocTosTenpHas padborta — 59,7 akaz. 4acos;
— B (hopMe nmpakTudeckoit moaroroBku — 0 akaj. gac;

— MOJTOTOBKA K 3auéTy — 3,9 akaj. Jac.

dDopMa arrecrauu — 3a4€CT.

AynutopHas 3 e
KOHTaKTHas pabora E 5 ®dopma TeKkyIero
=
B aKaJ. yacax 3 Bup KOHTPOJIS
Pa3nen/ Tema 2 ( A ) = . p Kon
> 3 ©| caMOCTOSITENBHOW | yCIeBaeMOCTH U
JACIATUTAHBI ) = . | xommerenn
5 g & paboTs MIPOME)KY TOUHOM
nmab. | mpakT. QS
Jlex. P 'S aTTecTaLHu
3aH. 3aH. | U &
1. DnexTpoOe30MacHOCTh CHCTEM
3JIEKTPOCHAOKEHHSI
CamocrosTensHoe
1.1 TIpaBoBbIe u Jvaerie VaeOHoi I1K-7.1,
OpraHU3aIMOHHEIE BOIIPOCHI 2 8 y M M Y cTHBIN o1poc I1K-7.2,
U CIIeIHaTIbHOM
3IeKTPOOE30MaCHOCTH. IK-7.3
JATEPaTyPHI.
CaMmocrosTensHoe
1.2  DnekTpoTpaBMaTU3M, o
U3yueHHe yueOHOM
€ro y4YeT U XapaKTePUCTHKA. - Hamane
IMEKTPOTPABMATH3M " JIA- TEPATYPEI KOHCIIEKTA, 3aIlliuTa IIK-7.1,
3JIeKTPOOOOPYI0BaHHE. 2 10 PaTypBL. ’ I1K-7.2,
. IMoaroroBka k 3a- | 1a00OpaTOPHBIX
JlelficTBue 3IIEKTPUUECKOTO e aGoT MK-7.3
TOKa Ha OpraHu3M . p
. nabopaTtopHOn
’ paboTHI.
1.3 TlepBas [IOMOILb
MOCTPaAaBUIMM oT
CaMocrosTensHoe
SIEKTPUIECKOTO TOKA. HBVHeHIE VIeOHOI IIK-7.1,
Ananus omacHocTu| 5 2 10 che Hzﬂbﬂoﬁ VYerHbIl onpoc I1K-7.2,
MOPaXKEHHS DIEKTPUIECKIM HHTeu ATVDLL IK-7.3
TOKOM B Ppa3IMYHBIX PATYpbL.
JNEKTPHYECKUX CETSIX.
CamocTosTenpHoe
u3ydyeHue yueOHon
U CIICHHATIbHON
1.4 3amuTtHBIE MEpPHI U 1 Samura IIK-7.1,
5 1 JIUTEPATYPHI. 79
CpeAcTBa B 0 IMoxroTosKa K 3a 71a00paTOPHBIX MK-7.2,
3JIEKTPOYCTaHOBKAX. pabor IK-7.3
HIMTE
nabopaTtopHOH
paboTHI.
1.5 Opranu3zanus 1 OCHOBBI CaMmocrosTensHoe K-7.1
0e301macHOTO M3yYeHHEe yIeOHOH . e
10 Y Y N YerHblit onpoc MK-7.2,
00CITy)KUBaHHUS U CTICIHAIBHOM K-7 3
JNEKTPOYCTAHOBOK. JIATEPaTypPHI. '




1.6 3ammra 4enoBeka OT
BO3ICHCTBUS

CaMOoCTOSITEIbHOE
n3yudeHue yuyeOHOH
U CIIeIUaTIbHOM

3JEKTPOMATrHUTHBIX —MOJEH Samura I1K-7.1,
. JIUTEPATYPHI.
MPOMBIIUICHHONH YacTOThI B 11,7 11a00paTOPHBIX [K-7.2,
TlogroroBka k
3JIEKTPOYCTaHOBKAX samTe pabor IK-7.3
CBEPXBBICOKOTO .
nabopatopHoOn
HATNPSKCHHSL.
paboThL.
Uroro no pazneny 59,7
Wroro 3a cemectp 59,7 3a4éT
Htoro no aucuuruinHe 59,7 3a4eT




5 O06pa3oBaTejibHbIE TEXHOJIOTHH

B npouecce nzydeHust AMCUUIIIMHBI « DJIEKTPOOE30IaCHOCTDY IPUMEHSIFOTCS CIETYIOIIHE
0o0pa3oBaTesIbHbIE TEXHOJIOTUU:

1. MudopmaniioHHbIe TEXHOIOTUN — O0YUYEHHE B AJIEKTPOHHON 00pa30BaTeIbHON Cpeie C
LEJIBI0 pacIIMpeHust J0CTyla K oO0pa3oBaTelbHBIM pecypcaM, Ul 4ero NpU IpOBEIECHUU
OTJENBHBIX 3aHATHH M OpraHU3allMd CaMOCTOSTEIbHON pPaOOTHI CTYAEHTOB HCIOIB3YIOTCS
JJIEKTPOHHBIE BEPCUU Kypca JIEKIUH.

2. PaboTa B KOMaHJie — COBMECTHAs JIEATEIbHOCTh CTYACHTOB B TPYIIIE MPU pacyeTax Ha
7a00paTOPHBIX 3aHATUAX, HAlpaBJIeHHass Ha pelIeHHe OOIed 3aJaud IyTeM CIIOKEHHs
pe3yIbTaTOB MHANBUAYAIBHON paOOTHI YICHOB IPYIIIIHL.

3. Case-study - aHaiu3 peasbHBIX HPOOJEMHBIX CUTYallMil, WUMEBIIUX MECTO B
COOTBETCTBYIOIIEH 007acTH MPO(PECCHOHANBHON IESITeIBbHOCTH M IMOMCK BAPHAHTOB JYYIIUX
pelIeHU.

4. MexnuciuIinHapHoe o0yueHre — UCIOIb30BaHNE 3HAHUM M3 Pa3HBIX o0JacTeil U ux
THVIITIUNORKA R KOHTEKCTE NETTAEMON RaTaun.

6 YueOHO-MeTOAMYeCKOe 0O0ecnedeHue CAMOCTOSITeIbHOM padoThl 00y4YarouXCs
[IpencraBneno B npuioxxenuu 1.

7 OueHoYHbIE CPeICTBA 1JIA IPOBEIeHUs POMEKYTOUYHOM aTTecTaluu
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMYecKOe M HHPOPMAIMOHHOE 00ecnedyeHue JUCITUTITIMHBI (MO/YJIs1)

a) OcHoBHas1 IMTEpaTypa:

1. Menymepos, P. M. Dnekrpobe3onacHocTb : yueOHoe nocodue / P. M. MenymepoB. —
3-e u3n., nepepad. u nom. — Cankt-IlerepOypr : Jlans, 2018. — 196 c. — ISBN 978-5-8114-2943-1.
— Tekcr : oanektponnbii // Jlamp : anekTpoHHO-OMOmMoTeuHas cuctrema. — URL:
https://e.lanbook.com/book/104863 (mara obpamenus: 20.03.2024). — Pexxum poctyma: ajs
aBTOPU3. I10JIb30BATEIICH.

2. AobnynseneeB, M. P. OcHOBBI »1eKTpOOE30MAaCHOCTH B  3IIEKTPOIHEPreTHKE
[DnexTpoHHBIi pecype] : yueObHoe mocobue [ By3oB] / U. P. Adaynsenees, I'. T1. Kopauiios ;
MarnuTtoropckuii roc. rexuudecku yH-T um. I'. 1. HocoBa. — Marautoropck : MI'TY um. I'. .
Hocoga, 2020. — 1 CD-ROM. — 3arun. ¢ tutyn. skpana. — ISBN 978-5-9967-1824-5. — Tekcr :
DJIEKTPOHHBIN.

0) lonoHuTeEIBHAS TUTEPaTypa:

1. A6nynseneeB, M. P. DnekTpo0Ge30mnacHOCT, B CHCTEMaxX 3JIEKTPOCHAOKEHUS
npaktuky™m / U. P. A6nynsenees, I'. I1. Kopaunos ; MI'TY. — Maraurtoropek : MI'TY, 2018. — 1
DIIEKTPOH. OIIT. TIICK (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3675.pdf&show=dcatalogues/1/1526
390/3675.pdf&view=true (mara oO6pamenus: 20.03.2024). — MakpooObekT. — Tekct
ANIEeKTPOHHBIN. — CBeieHus JocTynHbI Takke Ha CD-ROM.

2. bemskos, I'. W. Dmekrpobe3omacHOCTh : ydeOHOE IOCOOME I CPEIHETO
npodeccuonanbHoro oopasosanus / I'. U. benskoB. — Mocksa : M3natensctBo FOpaiit, 2019. —
125 c¢. — (TIpodeccronansroe odpazoBanue). — ISBN 978-5-534-10906-1. — TekcT : 2JIeKTPOHHBII
/I OBC IOpaiir [caiit]. — URL: https://urait.ru/bcode/432220 (nata oopamenwus: 20.03.2024). —
PesxuM nmoctyma: st aBTOpH3. TIOJIb30BaTEINEH.

3. Momnakos, B. K. DnekrpobezomacHocts. Teopus u mpaktuka: Monorpagus / B. K.
Momnaxkos, JI. FO. KynmpsBues. — Bomorma : Wnadpa-Urxenepus, 2017. — 184 c.: ISBN
978-5-9729-0173-9. — Teker : AIIEKTPOHHBIN. — URL:
https://znanium.com/catalog/product/944307 (mara oopamierus: 20.03.2024). — Pesxxum goctyma:
10 TOATHUCKE.

4. Jlanxos, U. U. Dnextpobe3onacuocts B AIIK : yaueOHoe mocodue / U. U. [ankos.



https://e.lanbook.com/book/104863
https://magtu.informsystema.ru/uploader/fileUpload?name=3675.pdf&show=dcatalogues/1/1526390/3675.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3675.pdf&show=dcatalogues/1/1526390/3675.pdf&view=true
https://urait.ru/bcode/432220
https://znanium.com/catalog/product/944307

— Cankr-IlerepOypr : Jlansb, 2018. — 132 c. — ISBN 978-5-8114-3064-2. — TekCT : 37eKTPOHHBIH //
Jlanp : snekTpoHHO-OMOMMOTeuHas cucrema. — URL: https://e.lanbook.com/book/107926 (nata
obpamienus: 20.03.2024). — Pexxum gocTyma: 1jIst aBTOPH3. TOJIb30BaTEIIEH.

5. Turkos, B. B. [lepenanpsbkenus u MoHHe3aImuTa : yaeoHoe nocodue / B. B. Tutkos,
®. X. XamunoB. — 2-¢ usn., crep. — Cankr-IletepOypr : Jlans, 2016. — 224 c¢. — ISBN
978-5-8114-2286-9. — Tekcr : anekTpoHHbId // JlaHb : 3JIEKTPOHHO-OMOIMOTEYHAsI CHCTEMA. —
URL.: https://e.lanbook.com/book/75522 (nata obparenus: 20.03.2024). — Pexxum goctyma: uis
aBTOPU3. I10JIb30BATEIICH.

B) MeToanyeckne yKazaHusi:

1. Knanos, A. M. Mepbl 3amuTel OT MOPaXEHHUs 3JIEKTPUUYECKHMM TOKOM [Tekcr]:
Metoauueckue ykazanus K JabopatopHoit padore No2 1o AUCHHUIIIHHE «DJIEKTPOOE30MaCHOCTh)
1ist ctyaenToB cnenuanbHoctu 140211 Beex ¢popm oOyuenus / A. U. dKnanoB. — MarHutoropck:
N3n-Bo Maraurtoropck. roc. TexH. yH-Ta uM. [.1. Hocoga, 2014. — 17 c.

2. XXnmanoB, A. WM. 3amura dYermoBeKa OT MOPAXKCHHS JIICKTPUYSCKUM TOKOM B
anektpoycraHoBkax 10 1 kB ¢ cucremamu 3azemienuss TN-C, TN-S, TN-C-S [Tekcr]:
Mertonudeckue yka3aHus K 1abopatopaoi padore Ne3 no gucuumminHe «JIeKTPOOE30aCHOCThY
Jutst cTyaenToB creruansbHocTr 140211 Bcex dopm o0yuenus / A. W. XKnaHoB. — MarHuToropck:
W3n-Bo MarauToropck. roc. Texs. yu-ta uM. 1. Hocosa, 2014. — 13 c.

3. XKnanoB, A. WM. 3amura 4yenoBeka OT TMOPAKEHUS DSJICKTPUUYECKUM TOKOM B
anekTpoyctanoBkax 10 1 kB ¢ cuctemamu 3azemnenust TT [Tekct]: Meroandeckue yka3zaHus K
naboparopHoit pabore Ned 1o gucHUIUIMHE «DIEKTPOOE30MacHOCTh» [UIsl  CTYJIEHTOB
cneuanbHoctn 140211 Bcex ¢dopm oOyuenus / A. WU. XKpanoB. — Maruuroropck: M3n-Bo
MarauToropck. roc. TexH. yu-ta um. I'.11. Hocosa, 2014. -7 c.

4. KnanoB, A. W. HccnenoBaHue XapakTEpUCTUK YCTPOWCTB aBTOMAaTHYECKOIO
OTKJIIOUEHHUs THTAHHUA TIPU CBEPXTOKAX M YCTPOMCTB 3amuTHOro otkimoueHus [Tekcr]:
Meronudeckue yka3aHus K 1abopatopHoi padore Ne6 mo qucuuruinHe «IeKTPOOE30aCHOCThY
11 cTyaeHToB crenuanbHoct 140211 Beex hopm obyuenus / A. W. dKnanoB. — MarHuToropcek:
W31-Bo MarauToropck. roc. Texs. yH-ta uMm. I'.1. Hocosa, 2014. — 8 c.

r) [Iporpammuoe obecneuenue u UnTepHer-pecypceni:

IIporpamMmmHoe oGecrieueHue

Haumenosanwue I10 Ne morosopa CpoK IeWCTBHS TUIICH3UH

MS Office 2007 Ne 135 ot 17.09.2007 Geccpouro

Professional

7Zip ¢B0001HO pacnpocTpaugemoe I10 0ecCcpoOYHO

FAR Manager cB000THO pacnpocTpansemoe [10 OECCPOYHO

LibreOffice cB0001HO pacipocTpansgemoe 10O 0ECCPOYHO

Adobe Reader ¢B0001HO pactpocTpansemoe [10 0EeCCPOUHO

Linux Calculate ¢B000JIHO pactpocTpansemoe I1TO 0ECCPOYHO
IpodeccuoHaibHbIe 6a3bI JAHHBIX M HHPOPMAIMOHHBIE CIPABOYHBIE CHCTEMbI

HasBanue Kypca Cchuika
denepanbHOE TOCYAaPCTBEHHOE OFODKETHOE YUPEIKICHUE
«DenepaabHBINA WHCTHUTYT npomeinuternoi|URL: http://www1.fips.ru/

COOCTBEHHOCTHY



https://e.lanbook.com/book/107926
https://e.lanbook.com/book/75522
http://www1.fips.ru/

IMouckosas cucrema Axamgemus Google (Google URL: https-//scholar.qoogle.ru/

Scholar)

HaHI/IOHaHBHaH I/IH(l)OpMaI_[I/IOHHO-aHaJ'II/ITI/ILIeCKaSI

cucrema — Poccuiickuii wunHnekc Haywunoro|URL: https://elibrary.ru/project risc.asp
nutupoBanus (PUHI)

DnekTpoHHas 0a3a mepuoanYecKux mu3nanui East
View Information Services, OO0 «IBUCy
Poccuiickas  T'ocymapctBennas  OuOmmoreka.|URL:

URL: https://dlib.eastview.com/

Karanoru https://www.rsl.ru/ru/4readers/catalogues/
OnexTponnsie pecypebl 6ubanorexku MI'TY um.[URL:
I''1. HocoBa https://host.megaprolib.net/MP0109/\Web

9 MartepuajibHO-TEXHHYECKOE o0ecnedeHne TUCIUUILTHHBI (MOILYJIs1)

MarepuanbHO-TEXHHUECKOE 00eCcIeueHUe JUCIUTUINHBI BKITIOUACT:

1. VY4yeOuble ayauTOopuu [UId TMPOBEACHUS 3aHATUH  JIGKIUOHHOIO THUMA —
MYJIbTUMEINIHBIC CPEJICTBA XPAHCHHUSI, TICPEAaur U TPECTABICHUS HHPOPMAIIHH.

2. YueOHblE ayAUTOpUM [IJIsl TPOBENEHUs Ja0OpaTopHbIX paboT: abopaTopus
JNIeKTpHuYeckux  marepuanoB  (aya. 339) — crenn  nmabopartopHbii  OBCDC2-H-P
DOnekTpoO0e30nacHOCT, B CUCTeMax dnekTpocHabxeHusi, npousBoictBa OO0 «YueOHas
TEXHHUKAY,

3. YueOHble ayIUTOPUU MJiA TPOBEIEHUS MPAKTUUYECKUX 3aHATUN, TPYMIOBBIX U
WHIMBUIYATBHBIX KOHCYJBTAIMH, TEKYIIET0 KOHTPOJISI U TIPOMEKYTOUYHOM aTTECTAllUU — JOCKa,
MYJIbTUMEAUIHBIN TPOEKTOP, IKPaH.

4. TlomemieHus: s CaMOCTOSITENIBHOW pPabOThl O0OYyYarolmMXCs — TMEPCOHAJIbHbBIC
kommbioTepbl ¢ maketom MS Office, Beixomom B MHTEpHET M € JOCTYNOM B 3JEKTPOHHYIO
UH(POPMALMOHHO-00pa30BaTEIBHYIO CPEy YHUBEPCUTETA.

5. 5. llomemenue i XpaHeHUS W TPO(PHIAKTHYECKOTO OOCTY)KHBAHHUS Y4eOHOTO
000pyA0BaHUS — CTEJIaXH, Cei(bl JUIsl XpaHEeHUs! Y4eOHOro 000py10BaHUSl, HHCTPYMEHTHI IS
pPEMOHTa J1JabOPaTOPHOI0 0O0PYTOBAHMSL.


https://scholar.google.ru/
https://elibrary.ru/project_risc.asp
https://dlib.eastview.com/
https://www.rsl.ru/ru/4readers/catalogues/
https://host.megaprolib.net/MP0109/Web

NMPUJIOKEHHUE 1
(o0s3aTenBbHOR)

Y4yeOHO-MeTOANYeCKOE 00ecTieYeHrne CAMOCTOSITeIbHON padoThl 00y4aromuxcs

[To muctumimae  «DIEKTPOOE30MACHOCTHY

BHEAYUTOPHAS CAMOCTOSITENIbHAs paboTa 00yJaromuXcsl.
AyauTopHasi CaMOCTOsITeNIbHAsI paboTa CTYJCHTOB MPEAIOJIaraeT PEIeHUe KOHTPOIbHBIX

3ala4 Ha MMPAKTUYCCKUX 3aHATUAX.

IIpumepHbIe ayIMTOPHBIE KOHTPOJIbHBbIE padoTsl (AKP):

AKP Nel «3azemuisiionue yCTpOMCTBAY

BapuanT Nel

Pemuts 3amauy Nel

Tox I3 paBubii 100A cTekaeT B 3eMiTt0
yepe3 mIapoBOi 3a3eMinTeNb pagunycoMm I = 0,5
M. [llap morpykeH B 3emit0 Ha TIIyOUHY 3 M,
TOK TOJAeTCsl MO H30JIMPOBAHHOMY IPOBOJY.
VY nenbHoe conporuienue 3emin p=100 Om-Mm.

Haittn noreHuman Ha MeETaJUIMYECKOM
TpybomnpoBoge C, MPOJIOKEHHOM B 3eMJie Ha
riyOuHe 4 M U Ha PacCTOSHUHU 3M OT IIEHTpa
miapa.

Pemnts 3anauy No2

Ha Bo3aymHON JIMHUM AJIEKTpOIIepesadn
BCJIC/ICTBUE TIOBPEXKIECHUS H30JSLMM BO3HUKIIO
3aMblKaHue (a3bl HA METANINYECKYIO ONIOPY, YTO
BBI3BAJIO CTE€KaHue Toka I3 BenmumHOU 15 A B
3eMJIIO.

Onpenenuts MTOTEHIIAAT
METaJUTMYeCKOTO 3abopa, Omkaiiias
METAJIJIMYECKAsk CTOWKAa KOTOPOro 4 OTCTOUT OT
OCH OTOpPBI Ha PacCTOSHUU X=4 M, U NOTEHLIHAJ
OIOpBL. Y IeNbHOE conpoTHBIeHHE 3eMian p=100
OMm-Mm.

OpeIyCMOTpEHa  ayJIuTOpHas |

X

N

N | A

AKP Ne2 «HanpsikeHue NPUKOCHOBEHHS W 1IAra»

Bapuant Nel
Pemuts 3amauy Nel

Onpenenuth HampsKEHHE MPUKOCHOBEHUS W KOX(P(QUIMEHT NPUKOCHOBEHUS TIPU
OJIMHOYHOM CTEP>KHEBOM BEPTUKAJIBHOM 3a3€MIIMTEIIE IJMHON 3 M U JuaMeTpoM 6 cM ISl IBYX
CJIy4aeB: YEJIOBEK, KACAOIIUICS KOPITyca dJIEKTPOYCTAaHOBKH, HAXOAUTCS Ha pacCTOAHUU 2 M 1 20
M OoT ocu 3azemiuTtens (caydau B u C Ha puc). Tok, cTekaronuii B 3eMIIi0 uepe3 3a3eMIUTeNb Ipr
npoboe Ha Kopiyc, paBeH 10 A. Y aensHoe conpotuBnenue 3emun 100 Om-m.



Pemuts 3amauy Ne2

YenoBek AOTPOHYJICSA 10 000pBaHHOrO M Jekallero Ha 3emise nposoga BJI (puc.5.3).
JmHa y4yacTka MpoBO/Ia, JIEXkKAIEro Ha 3eMiie, 5 M; pacCTOSTHHE OT TOYKM KacaHHs YeIOBEKa 10
TOYKH CONPUKOCHOBEHMs IIPOBOJA W 3€MJIM 3 M; JAMaMeTp MpoBojaa 1 cM; TOK 3aMbIKaHUS Ha
3eminto paBeH 10 A. VaenbHoe conpotusiieHue 3eMian 100 OM M, COpoTHUBIIEHUE Tela YETIOBEKA

1000 OMm. HaiiTu HanpskeHue TPUKOCHOBEHUS.
A

——




MNMPUJIOKEHHE 2
(oGs3aTenbHOR)

OueHoYHBIE cpe/ICTBA /1Js NIPOBe/IeHUsI MPOMEKYTOUHOMH aTTecTaluu
a) [lnannpyemble pe3y/abTaThl 00y4eHHs U OLIEHOYHBIE CPEICTBA /Il IPOBEAeHHs MPOMEKYTOUYHOM aTTeCTANNMH:

Kon
WHJUKaTOpa

NHaukaTop 1OCTHIKEHUS
KOMIIETEHIINHU

OneHouHble CpeacTBa

ITIK-7: Cnoco6eH oprann3oBaTh 1 KOOPAUHUPOBATH JIeSTEJbHOCTh YJI€HOB KOJJIEKTHBA UCIIOJHHUTEIeill

IK-7.1

OcymectBiusier  opopMiIeHHE |
BBIJIAUY Haps/10B-ZI0MYCKOB u
pacropspKeHHI Ha MPOBEeHHE padoT
Ha 00opyioBaHUH, COTJIaCHO
JICUCTBYIOLLIECH
HOPMaTHBHO-TEXHHYECKOM
AOKYMCHTaln

Ilepevyenb TeopeTHYecKUX BONPOCOB K 3a4€Ty:

1. Opranuzanust paboThl TO 3JIEKTPOOE30MACHOCTH MPU IKCILTyaTalluu AJIEKTPOYCTAaHOBOK Ha
[IPOMBIIITIEHHBIX IPEATNPUATHSAX.

2. TpeGoBaHus, NPEABABIAEMBIEC K SJIEKTPOTEXHUUECKOMY MIEPCOHAIY.

3. Tlokazarenu 3JeKTpOTpaBMaTU3Ma M KiacCH(UKAIUSA IJIEKTPOTpaBM. JlaHHBIE ydeTa W MX
ucrnonbp3oBanue. CyneOHO-MeAUIIMHCKAS SKCIIePTU3A.

4. DnexkTpoTpaBMaTh3M M 3JEKTpooOopynoBaHue. PacmpeneneHue 3JIEKTpOTpaBM IO
HAIPSDKEHUSAM 2JIEKTPOYCTaHOBOK, IO POAY TOKA, IO YCIOBHMSM BO3HUKHOBEHUS JJIEKTPUUECKOM
[IENU Yepe3 TeJIO YelOoBeKa.

5. /JleiicTBue 3IEKTPUUIECKOr0 TOKA HA OPraHNU3M YeJIOBEKa.

Buasl mopakeHHu 3J€KTPUIECKAM TOKOM.

DNEeKTPUUECKOE COIPOTUBIICHHUE TENa YEIOBEKA.

BiusiHue 3Ha4eHMsI TOKa Ha UCXOJl IOPAKEHHUS.

BnusiHue npoaomKUTENbHOCTH MPOX0KIEHUS TOKA Ha UCXO/ MTOPAKEHUSI.
10 BiusiHue myTH TOKa Ha UCXOJ MTOPAKEHUS.

© N

IIpumepHbIe NpaKTHYECKHUE 32IaHUS K 3a4ETY:

Ne 1.

Cotpyaauk odrica KOCHYJICS KOPIyca XOJOJUIbHUKA, KOTOPHIH B pe3ylbTaTe HEHCIPAaBHOCTU
oKas3aJicsa 3H€KTpI/I'-IeCKH CBA3aHHBIM C MIHUTAKOIIUM q)aSHI)IM HpOBO}IOM. OnpenenHTe 3HAYCHUA
TOKOB, MPOXOMALINX Yepe3 TeN0 YeloBeKa MPH Pa3HOM BIAXXHOCTH TOJa, OMHIIUTE, KAKUe
OHIYI]_ICHI/ISI 6y,7:[eT HUCIIBIThIBATH COTp}I)IHI/IK B ABYX YKaSaHHI)IX cnyqaﬂx. Onpez(eJmTe 3HAYCHU

HaHp}I)KeHI/Iﬁ IMPUKOCHOBCHUSA TIPHU PA3HOM COCTOSIHHMH I10JId. Kak 3aBucur COIIPOTUBJICHUC TCJI4|




Kon
WHIUKaTOpa

Nuaukatop 1OCTHXKEHUS
KOMIIETEHITNH

OneHouHBbIE CpesicTBa

YEJI0OBEKA OT BEJIMYHUHbI HAIIPSKEHUSI IPUKOCHOBEHUS?

Ilocme oTBeTa Ha NOCTABICHHBIE BOIPOCHI CACIANUTE BBIBOABI OTHOCUTEIIBHO BIIHSHMS
[Pa3JIMYHBIX DJIEMEHTOB LIENU TOKA 4Yepe3 TEJIO 4YEJOBEKAa Ha €ro BEIWYUMHY, O TOM MOKHO JIU
1oJjlaraTbCsl Ha M30JIMPYIOIIKME CBOIMCTBA OOYBM M IOJa, O HEOOXOAMMOCTH CPEJICTB 3alllUTHI OT|
MOpa)KEHUs AIEKTPHUECKUM TOKOM B MOJOOHBIX cuTyanmsx. Kakue cpencta 3amutel Byl Morny
OBI TIPEIIIOKHUTH?

Hcxonnple nanHLle

Kopnyc xonoauiipHuKa HE 3aHYJIEH M HE KacaeTCsl HUKAKUX 3a36MJIEHHBIX KOHCTPYKIIMH.
[Turaromas cethb TpexdasHas 4eTHIPEXIPOBOIHAS C 3a3eMIICHHON HEUTpaliblo, (ha3HOE HANPSKEHHUE,
- 220 B. CoTpy1HUK CTOMT Ha JIEPEBIHHOM IOy B IPOMOKIIMX U3-3a 10KAsI OOTHHKAX.

Cxema Juis aHanu3a

Mon spauns

—
/] DYHOAMEHT 30aHUA l/

=

0 — COITPOTHUBIICHUE 3a3EMJICHUS HEUTPAJIH;

6 — conpoTHBIIeHNE OOTHHOK;

I — CONPOTHUBJIEHHE 10JIa MKy MOA0NIBaMH OOTHHOK U "3emuie";
rpyH — conpoTUBICHHE PACTEKAHHUIO TOKA ¢ (DYHITAMEHTOM 3JIaHMUS;

Rh — conporusiieHne Tea YenoBeKa.




Kon
WHIUKaTOpa

Nuaukatop 1OCTHXKEHUS
KOMIIETEHITNH

OneHouHBbIE CpesicTBa

Bapuant | ro, Om 6, « rmm, | rdys, = Rh,

Om |Om |OM Om
T0JI 0JI
MOKPBII Ccyxou
A 3,7
b 5,9
B 6,8
r 9,3
i 2,9

Iy b Rh e I'n YTom
l—:}—@-—l 3 i I-—l
.-

Ne 2.

CotpyaHuK o¢uca CTOMT, Kacasch PyKOil Kopiyca CHCTEMHOro Oyioka mepcoHanbHO DBM.
/locTaBasi JOKYMEHTBI U3 CTOAILIETO psAIOM celida, OH BTOPOH PYKOM KOCHYJICS €ro METAJUIMYECKOl
nonku. [IHyp muTaHus cucTeMHOro OJOKa OCHAIleH BMJIKOM C JBYMs pabOYMMU M TPEThUM|
BALUTHBIM KOHTAKTOM (TI0 €BpPOMENCKOMY CTaHAAapTy), HO pO3eTKa, K KOTOPOl OH MOJKIIIOYEH,
MMeeT TOJBKO JBa pabouMx KOHTaKTa (POCCHHCKas KOHCTPYKIMS), YTO SIBISETCS HapylICHUEM
MefCTBYIOIIMX TMpaBuwi. B pe3ynbraTe HEUCHPABHOCTU MPOU3OILIO 3aMblkaHue (Ha3HOTO
MPOBOJTHUKA Ha KOPITyC CUCTEMHOTO OJ10Ka. Ceiid MMeeT 3IeKTPHUUECKYIO CBSA3b C METANTNYECKUMHY|
KOHCTPYKUUAMHU 31aHus. OmnpenenuTe 3Ha4eHUs] TOKOB, MPOXOASIIUX Yepe3 TeNO COTPYAHHUKA 10|

Cro IMPUKOCHOBCHUS K ceﬁ(by M TIOCJIC IMPUKOCHOBCHMUS. OHpCI[CJ'II/ITe 3HA4YCHUA HaHp&I)KCHI/Iﬁ




Kon
WHIUKaTOpa

Nuaukatop 1OCTHXKEHUS
KOMIIETEHITNH

OneHouHble CpeacTBa

MIPUKOCHOBEHUS JI0 U TOCJIe KaCaHUs COTPYyIHUKA cerda.

Crenaiite BBIBOABI OTHOCUTEIBHO BIIMSHHUS PA3JIUYHBIX JIEMEHTOB LIENU TOKA 4Yepe3 Tello
YeIIOBEKa Ha OMACHOCTh MOPakeHUs, 00 000CHOBAHHOCTH TPEOOBaHMIA ACUCTBYIONINX MpaBui. [ e,
MOMHMO MPaBUJI, JOJKHO OBITh yKa3aHO TpeOoBaHUE 00 HCIIOJIb30BAHWU PO3ETKH C TPEThUM|
BaIIUTHBIM ~ KOHTakToM? Kakue Mepbl, HCKIIOYAIONMe BO3MOXXHOCTh BO3HHUKHOBEHUS
[PACCMOTPEHHOM cUTyaluu, Bel MOru Obl IPEATIOKUTH?

Hcxonnple nanHLle

[Murtaromas cetb - TpexdasHas YETHIPEXMPOBOIHAS C 3a3€MJICHHON HEWTpanblo; (azHoe
Harnpsbxkenue — 220 B. ConpoTuienneM 3a3eMyieHUs HEUTpaIH MpeHeOpeyb.

CxeMa juis aHanusa




Kon WNunukaTop nocTukeHus

OneHouHBbIE CpesicTBa
MHIIKATOpa KOMITETCHIIUH

MeTannuyeciue
KOHCTDYKLMK

0 [
Cendgy _/

CuctemHui Bnok e Man

S/ 7/ /| O I L T L T =1V

DYHOAMEHT 30aHMA

ro6 — conpoTuBieHNEe 00yBU COTPYTHUKA

Il — COTIPOTHUBIIEHHUE T10JIa MEXKAY MOAOIIBAMU O0YBH U 3a3€MJIEHHBIMU KOHCTPYKIMSMHM 3/IaHHS
rpyH — cOnpoTHBIIEHNE PACTEKAHUIO TOKA C PyHIaMEHTa 3/1aHUS

Rhpp — conpoTuBnenne Tena cCOTpyHHUKA 10 IyTH pyKa - pyKa

RhpH — conpoTuBIieHre Teaa COTPYTHUKA MO MMyTH PyKa — HOTH

r, royH, Rhpp, Rhpm,

Bapuant rod, Om Om Om Om O

Corpyanuk He KacaeTcs| COTpYIHHMK KacaeTcs




Kon
WHIUKaTOpa

Nuaukatop 1OCTHXKEHUS
KOMIIETEHITNH

OneHouHBbIE CpesicTBa

ceria

r

A

Ne 3.

OKBHUBaJICHTHAS CXeMa

ceripa

150 000
86 000
41 000
270 000

16 000

95
000

73
000

670
000

15
000

240
000

(T E

Tog D R hpp

1100

6 000

9300

49 000

9000

17 000

o pacnopskeHUIO pyKOBOAUTEINS OT/eNla aBTOMAaTU3allMK OaHKa JJIs 3alIUThl BBIYUCIUTEIBHOM
TEXHUKHU OT 3JIEKTPOMArHUTHBIX MOMEX ObLIO BBINOJHEHO 3a3emiieHue. Kopmyca obopynoBanus,
MCTIOJIb3YEMOro JUIs 00pabOTKM BaXXKHOH MH(POpMAaLUH, ObUTH IPUCOECTUHEHBI K 3a3eMJIUTENIO U, B
HapylIeHHEe JeMCTBYIOIUX MMPaBUJ, OTCOEIUMHEHBI OT HYJIEBOI'O 3alIUTHOIO MPOBOAHMKA. OLIeHUTE

90(
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Kon
WHIUKaTOpa

Nuaukatop 1OCTHXKEHUS
KOMIIETEHITNH

OneHouHble CpeacTBa

OMACHOCTh ISl COTPYIHHIIBI OaHKa, KOCHYBLICWCS HOTOM IIMHBI 3a3€MIICHHS, a PYKOW -

METAJIJIMYECKON JBEPU, MMEIOIIECH 3IIEKTPUYECKYIO CBSI3b C METAJUNIMYECKUMHU KOHCTPYKLUSAMU

3IaHUs, U JUIsl COTPYAHMKA OXpaHbl 0aHKa, KacaloLIerocsl pyKoil 3aHyJEHHOIO IyJIbTa OXPAaHHOM]

CUTHAJIM3ALMH, @ HOTOM - BOJONPOBOAHOMN TpyObl. BO3HHKHOBEHHE OACHOCTU OOYCIIOBIIEHO TEM,

YTO NMPOU3OILIO 3aMbIKaHKE (a3bl Ha KOPITYC OJHOTO U3 3a3€MJICHHBIX CHCTEMHBIX OJIOKOB.
Cnenaiite BBIBOJBI O NPABOMEPHOCTH PEIIEHUS PYKOBOAMTENSI OT/AENa aBTOMATU3aLUHU, 00

APPEKTUBHOCTH PabOTHI CIy’XO OXpaHbl TpyJa W TJIABHOTO SHEPreTHka OaHKa, O BIHMSIHUY

Pa3JIMYHBIX AJIEMEHTOB LIEMH 3aMbIKaHUS HA 3€MJIIO Ha YCJIOBUS 0€30MacHOCTH.

Cxema Juis aHanmu3a

I'K — CONPOTUBJIEHNE 3a3€MJIEHUS] KOPITYCOB BBIYHCIUTEIBHOTO 000py10BaHUs

rpyH — conpoTuBieHHE PaCTEKAaHHUIO TOKA B 3eMJyie (pyHIaMeHTa 3aHus

I'B — COIPOTUBJICHUE PACTEKaHUIO TOKA B 36MJIE CUCTEMBI BOJOIPOBOIA

Rh1 — conpoTuBieHue Tena COTPYTHHUIIBI OaHKA

Rh2 — conpoTuBieHne Tena COTPYIHUKA OXPAHBbI




Kon
HUHMKATOpa

Nuaukatop 1OCTHXKEHUS
KOMIIETEHITNH

OneHouHBbIE CpesicTBa

N !
e
Y
m Bagonpondy
orgemes m\f v g
12 :
\d ;
IF’ :
il ]
T 15 5 A CARI
\ /
Lsva 3amtaangsin ﬂrK ﬂrd}}.ﬂ urs Haanupyowwi nan
Bapu | rx, | royn, | rs, = Rhl, | Rh2,
aHT Om |Om OMm |OmMm OmMm
A | 38 R |
B | 76 | |
B | 94 | |
T | 53 | |
o | 67 | |




Kon uanukaTop JO0CTHKCHUS
P OneHouHBbIE CpesicTBa

WHJIUKAaTOpa KOMIIETEHIINHU
OKBHUBAJICHTHAsI CXEMa
|
R
LI
Tipym
Rpz Ty
4] 3
o 1
[K-7.2 OcymiectBisieT opranu3anuio pador B | IlepedyeHb TeopeTHYeCKHX BOMPOCOB K 3a4€Ty:
COOTBETCTBUU c npoektamu | 1. BrusHHe 4acTOTHI U pojia TOKA HA UCXOJ] TOPAKECHHUS.
MIPOU3BOJICTBA pabot,| 2. BrusHWe WHIWBHIYaTHHBIX CBOMCTB YEIIOBEKA HA UCXO/I TOPAKCHUS.
TEXHOJIOTHYECKUMU KapTaMu 3. Kpurtepuu 6e30macHOCTH ANEKTPUIECKOTO TOKA.

4. OcBoO0/IeHHE MOCTPAAABIIEr0 OT TOKOBEAYIINX YaCTeH 3JIEKTPOYCTAHOBOK HAIIPSKEHUEM
o u BeIe 1kB.

Mepsl 1epBO# MOMOIIHN ITOCTPAIABIIEMY OT JIEHCTBHS JJIEKTPAYECKOrO TOKA.
HckyccTBEHHOE ABIXAHHUE.

Maccax cepaua.

AHanus ornacHOCTH MOPAXEHHsI TOKOM B PA3JIMYHBIX WIEKTPUUECKUX CETSAX.
3aluTHBIE MEPHI U CPEACTBA B 3JIEKTPOYCTAHOBKAX.

10 KonTpons u npoduiiakTuka H30JsIHH.

©ooNo G,

IIpumepHbIe NpaKTHYECKHUE 32IaHUS K 3a4ETY:
Ne 4,
[Ipu BO3BpalieHHH U3 a3PONMOPTa KOMMEPUYECKOTO JUPEKTOpa U MEePEBOMUYHUIIBI (PUPMBI MOCIIE
MIPOBOIOB MHOCTPAHHBIX IMAPTHEPOB MPOM3OIILIA ITOJIOMKa aBToMOOWIs. [Toka modep 3aHuMancs
€MOHTOM, TIEPEeBOYMIIA CIYCTUIACHh C JIOPOTH, YTOOBI HaOpaTh MOJIEBHIX I[BeTOB. He 3ameTHB




Kon
WHIUKaTOpa

Nuaukatop 1OCTHXKEHUS
KOMIIETEHITNH

OneHouHBbIE CpesicTBa

nekamuidi B TpaBe OOOpBaHHBIN (Da3HBI MPOBOJA BO3MYIIHOW JIMHHMU 3JIEKTpPOIEpenadd, OHa
HACTyIMjIa Ha Hero Horou. OUEHUTh ONACHOCTb BJIEKTPOIOPAKEHUS, €CIUM HOT'M HAXOIATCS HA|
0JTHOH NpsIMOii ¢ 060pBaHHBIM IIPOBOAOM. OOYBb IPOMOKIIA OT POCHL, IIO3TOMY €€ CONPOTHBIICHUE
MOYKHO He yuuTbIBaTh. CONPOTHUBIEHUEM PACTEKaHUs C HOT IpeHeOpeusb. [lyinHa ydacTka poBo/a,

VIC)KaIECro Ha 3€MJIC, HAMHOI'O 0oJIbIIIE €TO AnaMeTpa d.
Onuiure Bce CHOCO6I>I, KOTOPBIMHU MOT'YT BOCIIOJIb30BATHCA KOMMCp‘ICCKI/Iﬁ JUPCKTOP U m0(1)ep

VIJIST 0CB060)K,[[€HI/I$I HOCTpaIlaBIHeﬁ OT BO3JCHUCTBUS SJICKTPHUYCCKOI'0 TOKA.

VcxosiHble AaHHBIE
JIunus snexTponepenadn TpexdasHas 4ETHIPEXIIPOBOAHAS C 3a3€MJICHHONW HEHTpalibo, (hazHoe

HanpspkeHue - 220B. Jluamerp mpoBoja - 14Mm. PaccrositHue OT KOHIIa MPOBOJA, KOTOPOTO
KOCHYJIaCh HOTa J10 BTOpoi Horu - 0,7M.
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Cxema JJIA aHaJIn3a
Rh - CONMPOTHUBIJICHUEC TEJIa IICPECBOAYMIIBI ITO MYTH TOKA HOra-HOra

| - AJIMHA y4YacCTKa I[MpoBOoJa JICIKAIICT0 Ha 3EMJIC




Kon
WHIUKaTOpa

Nuaukatop 1OCTHXKEHUS
KOMIIETEHITNH

OneHouHble CpeacTBa

I - yOI€IbHOC COIPOTUBIICHUEC I'PYHTA
I'0 - CONIPOTUBIICHUE 3a3EMJICHUSI HEUTpaJIn

Bapu | Rh, I, ro,
afHT OmM , M [OMmxM  |Om
A 57
b 9,3
B 8,1
r 6,2
Ji| 3,4

BOnu3u ynasmiero npoBojia MOTEHLIMAJbI IOBEPXHOCTH 3€MIIM M3MEHSIOTCS, KaK IMOKa3aHO Ha
[PUCYHKE.

Hora, KOTOpas KacacTcCsa MpoBoaad, UMCECT IOTCHIIUAT P

Ne 5.
[Ipu BpyueHun nobGeauTeNbHUIIE TAHIIEBAILHOTO KOHKYpCa CIEIHAIbHOTO IpH3a OT (pUpMBL, ee
MpeJCTaBUTENb JiepXkKall B pyKe MHUKPO(OH, KOPIyC KOTOPOro B pe3yJibTaTe HEUCHPABHOCTH
0Ka3aJcsl ANEKTPUUYECKU COENMHEHHBIM C (ha3oi nuraromed cetu. IloOeauTenbHuna KOHKYpCa)
HACTyIMJIa HOTOM Ha HyJIEBOW NIPOBOJA, MAYIIMH OT OCBETUTEIBHBIX YCTaHOBOK. B MoMeHT
BpyUYeHUS MpHU3a 00a MOJYUYMIH 3JIeKTpUUecKkuil yaap. OueHnTe onacHOCTh CUTYallMH U CeNlaiTe
npezanonoxenue o0 ee ucxone. [Ipoananuzupyiite cuTyanunio, B KOTOPOH MPeACTaBUTENb (PUPMBI,
Mpekae YeM BPYUHUThb MpHU3, mepedan Obl modeauTerabHUIle MUKPOGOH Jii OTBETHOIO CIIOBA.
[ToripoOyiiTe OTBETUTH Ha Te€ K€ BOMPOCHI, YTO OBLIU 3a/JaHBl OTHOCUTEIBHO MPEIBIIYIIETO CIIyJasl.
Uro, Ha Bam B3risia, siBIsieTCsl OCHOBHOM ATOM M IpYTHX MOJOOHBIX onacHbIX cuTyauuii? Kakue
3allIUTHBIE CPECTBA, 110 Bamemy MHEHHIO, MOTJIN ObI IPEIOTBPATUTh TAKHE HECUACTHBIE CITydan?
HcxonHble JaHHBIE

9HeKTp0060py,Z[OBaHI/Ie CICHbI 3allMTaHoO OT TpeX(I)aSHOfI quLIpeXHPOBOI[HOf/'I CETH C
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HUHMKATOpa

Nuaukatop 1OCTHXKEHUS
KOMIIETEHITNH

OneHouHBbIE CpesicTBa

3a3eMIICHHOHN HelTpanbio; hpasHoe HanpsokeHue - 220B. TIpoBoAMMOCTBIO CIIEHBI TPEHEOPEYb.
Cxema ju1s aHanusza
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Rh1 — conporusienue Tena modeUTEIBHHUIIB 110 MTyTH TOKA pyKa-HOTa
Rh2 — conpotuBienue Tena mpeactaBuTeNs GUPMBI 10 MyTH TOKa pyKa-pykKa
ro0 — compoTHBIIEHHE 00YBH MOOEIUTEIHHHUIIBI KOHKYpCa
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Kon WNunukaTop nocTukeHus

OneHouHBbIE CpesicTBa
MHIIKATOpa KOMITETCHIIUH

p=RiRasRiRvoRiNvrliNe—=

OKBUBAJICHTHASA cxeMa

OL

—

Ne 6.

[Ipu peMOHTHBIX pabOTax B MOABAIBHOM MOMEIIEHUU CTPAXOBOW KOMITAHUHU ObLIIa TOBPEXKICHA
M30JISIIAS OCBETUTEIBHONU MPOBOAKU, U (a3HBIA MPOBOJ KOCHYJICS apMaTyphl Kene300€TOHHOTO
MEPEKPBITHS, IEKTPUIECKH CBS3aHHOW ¢ apMmaTypoil ¢yHmameHTa 31aHus. OLUEHUTE OMAaCHOCTh
71T COTPY/THUIIBI KOMITAaHWH, KOTOPasi, pa3roBapuBas Mo TeJeQoHy B CBOeM KaOWHETE, TOJI0KHIIA
HOTH Ha OaTapero OTOIUICHHS, IPU ATOM PYKOH OHA KOCHYJAach KOpIyca 3aHyJIEHHOTO MPUHTEpA.
Jlns ynipormienus aHaim3a OyieM moJiaraTh, 9TO COTPYAHHIIA KacaeTcst OaTaper OroJIeHHON HOTOM.

HMcxonHbple naHHbIe




Kon
HUHMKATOpa

Nuaukatop 1OCTHXKEHUS
KOMIIETEHITNH

OneHouHBbIE CpesicTBa

YETBIPEXIIPOBOJHOM CETH C 3a3eMJICHHOHW HEWTpanbpilo; (asHoe HaIpshKeHHe
ConpoTuBJIEHHE 3a3€MJIEHUS HEUTpaiu ro - 3.9 Om.
Cxema 1j1g aHaian3a
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prATYPS

r(bYH - COIIPOTUBJICHUEC PACTCKAHHUIO TOKA B 3CMJIC (by'HI[aMeHTa 3JaHuA
[OT - COIIPOTHUBIICHNUC PACTCKAHUIO TOKA B 3€MJIC CHCTEMBbI TOTIICHUS
Rh - COIMPOTUBJICHHUE TCJIa COTPYAHHKA KOMITAHUN

‘ Bapuant ‘ rgyn, Om rot, Om ‘ Rh, Om ‘

Cucrema OCBEIIEHUSI MU BCE OOOpYyIOBAaHUE CTPAXOBOW KOMITAHWHU 3alHMTaHbI OT TpexdasHou

220B.




Kon WNunukaTop nocTukeHus
OneHouHBbIE CpesicTBa
UHMKaTopa KOMIIETEHIIH
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I1K-7.3 OcyuecTBisier KoHTposb | IlepedyeHb TeopeTHYeCKHX BONMPOCOB K 3a4€Ty:
COOIIOICHUS TexHonoruuecko (1. O0ecneueHre HeAOCTYTHOCTH TOKOBEAYIINX YacTEH.
[OCJIEOBATEIBHOCTH M TpaBMJI [2. 3allUTHOE 3a3E€MJICHUE.

IIPOU3BOJICTBA paboOT 3. 3amUTHOE 3aHyIJIEHHE.

4. 3alUTHOE OTKIIIOUEHHE.

5. Hanpskenne npukocHoBenus. Hanpsoxenue mara.

6. Opranusanus 6e30MacHOMN SKCIUTyaTalluu JEKTPOYCTaHOBOK.

7. IlonroroBka u 00y4eHHe MEKTPOTEXHUUECKOTO MEePCOHAA.

8. KBanmdukamoHHbIe TPYIIIHI TI0 3JIEKTPOOE30acCHOCTH M YCIOBHS UX ITPHCBOCHHUS.

9. Opranu3anMoHHbIE MEPOIPUATHS, oOecreunBaromye 0e30nacHoCTh PadoT.

10. TexHu4eckue MeEpONpPHUATHS, OOecIeYnBarIe O0e30MacHOCTh paboT  co
HaNPsHKEHUS.

11. 3ammTa 4yenoBeKa OT BO3ACHCTBHS DJIEKTPOMArHUTHBIX MOJEH MPOMBIIUICHHOW YacTOTHI.

CHATHEM|




Kon
WHIUKaTOpa

Nuaukatop 1OCTHXKEHUS
KOMIIETEHITNH

OneHouHble CpeacTBa

DKpaHUPYIOIIUNA KOCTIOM. DKPaHUPYIOIUE YCTPOICTBA.

Ne 7.

[Ipn nemMoHCTpanMyu HOBBIX OOpa3loB MPOAYKIIMM HAa TEXHUYECKOW BBICTABKE MPOU3OIIIO0
3aMbIKaHue (a3HOTO MPOBOJA HA KOPIYC OJHOTO W3 TMPEACTABICHHBIX MPUOOpPOB. B MoMeHT
3aMbIKaHUs MPEJCTaBUTENb (PUPMBI-TIOKyNATeNs Kacaucs Kopiryca 3Toro mpubdopa; Apyroi pykoi
OH OOJIOKOTHJICS O METAJUTMYECKOe OTPAXKICHUE, pa3JeNsioNiee dSKCIIO3UIUN yYaCTHUKOB
BbICTaBKH. OIICHWTE, KaKOW OMacHOCTH OH IIOJBEPraeTcs, €CJIM BBICTABICHHBIE SKCIIOHATHI
3aHyJIeHbl. BRIUMCINB BEMWYNHY HANPSOKEHUS] MPUKOCHOBEHHS M BPEMsI, B TEUEHHE KOTOPOTO Ha
yenoBeka OyjaeT JelcTBOBaTh 3TO HampsbkeHue, onpenenure no tadmume 2 FOCT 12.1.038-82,
SIBJISICTCS JIM TAKOE€ DJICKTPUUYECKOE BO3JIEHCTBUE IOy CTUMBIM.

Cnenaiite BBIBOABI OTHOCUTENIBHO MPABHIBHOCTH BBIOOpA YCTPOMCTBA TOKOBOM 3all[UTHI
(TETI0BOTO PacIeUTEs ).

[TonpoOyiiTe OLIEHUTH OMACHOCTH MOJOOHOM CHUTyallMu, €CIM YEeIOBEK KacaeTcs He KOpITycal
Mpudopa, B KOTOPOM MTPOU3OIILIO 3aMbIKaHKE, a KOPITyca PSAIOM CTOSIIEr0 3aHYJIEHHOTO MPHoopa.

HcxoaHble JaHHBIC

[Ipubopsl PUPMBI-DKCIIOHEHTA, B CEKIIMM KOTOPOW TMPOU3OITIA aBapus, 3alMHUTaHBl OT
Tpex(da3HOW YETBIPEXIPOBOAHONW CETH C 3a3€MJICHHOW HEHTpanbpl0 uepe3 aBTOMATUYECKUH
reruioBoi pacuenurenb AE-1000 Ha Tok 16A, gasHoe HanpsikeHue cetu - 220B. Metannnueckoe
OTpakJIeHUE UMEET IIIEKTPUUECKYIO CBSI3b Uepe3 KOHCTPYKIIMU 3aHUs C ero (yHIaMEHTOM.

B3aumHON HWHAYKTUBHOCTBIO MEXIy (a3HBIM W HYJEBBIM MPOBOJOM TpEeHEOpeUb.
NuaykTUBHOCTAMU  ()a3HBIX W HYJEBOTO TPOBOJHUKOB mpeHeOpedb. ComnpoTUBIECHUSIMU
pacTekanus Toka ¢ (yHAaMeHTa 371aHus PyH M 3a3eMJIeHHUS HEUTpaiau [0 MO CPaBHEHUIO C
COIIPOTHRIJICHUEM Tena uesoBeka Rh npeneOpeus. [IpoBouMOCThIO 00YBH 1 110JIa MEXy HOTaMHU|
YETOBEKa U METAJUNIMUECKUMU 3a3€MJICHHBIMH KOHCTPYKIIMSIMU 3/IaHUS IPEHEOPEUb.

CxeMa 1 aHanm3a
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HUHMKATOpa

Nuaukatop 1OCTHXKEHUS
KOMIIETEHITNH

OneHouHBbIE CpesicTBa

s kel e

A

RD - COIIPOTUBJICHUEC (1)3,3H01"0 MIPOBOAHMKA OT NICTOYHHUKA ITUTAHUA 10 MCCTA 3aMbIKaHUA
RH - COIIPOTUBJICHUEC HYJICBOI'O MPOBOAHHUKA OT UCTOYHUKA ITUTAHUSA JO MECTA 3aMbIKAHUS

Bapu | R®, RH,| ZT/3,
aHT Om Om Om
A | 056 097 022
B | 087] 043 o011
B | 032 054 018
T | 1,03 1,76 053
J | 044 075 0,08




Kon
WHIUKaTOpa

Nuaukatop 1OCTHXKEHUS
KOMIIETEHITNH

OneHouHBbIE CpesicTBa

ZT/3 - conpoTuBiIcHHE OOMOTKH UCTOYHUKA TUTAHUS CETH

XapaKTepUCTUKH TEINIOBOTO paclenuTess

[Tpu 3ambIkanuy (pa3HOTO MPOBOJIA HA KOPITYC 3aHYJIEHHOTO PUOOPa, TOK 3aMBIKAHUSI IIPOTEKAET
10 IBYM BETBSIM: uepe3 HyJieBoi mpoBoaHuK (IH) u uepes Teno yenoseka, rgyH. u ro (Ih).

OKBUBAJICHTHAS CXeMa

Ne 8.

HaXOILSIIIIHfICSI B KOMAaHAWPOBKE COTPYAHHUK OTACIAa MAPKETUHIA IMPUHHMAJI BaHHY B CBOCM
rOCTUHUYHOM HOMepe. KocHyBIINCh pyKOl KpaHa, OH MOIY4YHJI JIEKTPUIECKUI yaap.

K HecwacTHOMy ciywaro mpuBena ciefyroomas nenb coOwsituil: Ilpu mocnegHem pemoHTe
CaHTEXHMKHM BaHHa OblJa 3aMEHEHa, HO PEMOHTHHUKH, B HapylleHHE JCHCTBYIOIMX MpaBHJI, HE
BBIITOJIHWJIM METAJUIMYECKYI0 CBA3b MEXKIYy BaHHOM M CHCTEMOW BojomnpoBoaa. B cucreme
KaHaJIU3aluy 30aHKs IPOU30IUIA yTeuka. MecTo yTeukn HaXOAWJIOCh HEJAJIEKO OT 3a3€MIIMTENS
TpaHchopmMaTopHON moacTaHIuU. M3-3a CHIIBHOTO YBJIQXKHEHHS TPYHTa CHUCTeMa KaHaIM3allud

@ =87 -0 o . .
OKazanach IIOJl MOTEHIIMAJIOM * ¥ T ¥e | rme Y% - MOTeHNIHMAN 3a3eMJICHHOW HEWTpain

Tpexda3Hol BTopuyHONH 00MOTKH TpaHchopMaTopa MOICTaHIIUH.

[lonp3ysicb nAMTEpaTypod, YKaXKUTE, Kakue OIIMyIIeHHs OyIeT UCHBITHIBaTh YENIOBEK,
npuauMaromuii BanHy. C nmomoursio 'OCT 12.1.038-82 oueHuTe cTeneHb 0NacHOCTH, KOTOPOil OH|
nozsepraercs. Yto MoXKeT IpeIpUHAT IOCTPAJABLINII, €CIIM OH HE B COCTOSTHUY pa3kKaTh IaJIbLIb]
pyKH, o0xBaTuBIIei KpaH?

HcxonHble faHHbIE

HOTGHHI/IZU'I HeﬁTpaﬂH ObLI MOBEINIEH BCJICACTBHEC 3aMbIKaHUs OOHOI'O M3 (1)33HBIX ITPOBOJOB HAQ|




Kon
WHIUKaTOpa

Nuaukatop 1OCTHXKEHUS
KOMIIETEHITNH

OneHouHBbIE CpesicTBa

METAJUIMYECKUE KOHCTPYKLHH, MMEKIIUE CBA3b € 3eMieid. Pa3Hoe HaIpsSIKEHUE BTOPUYHOM
0O0MoTKH TpaHcopmaTopa noactanuu - 220B. ConpoTuBieHUE 3a36MIICHHS HEUTPaIH (C y4eTOM
BIIMSTHUS COIIPOTUBIICHUS PACTEKAaHUIO TOKA B 3€MJIE CUCTEMBI KaHAIM3auu K ) - 3,2 Om.

CxeMa juis aHanvsa
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Rh — conporusieHue Tena yenoBeka

I'B — CONPOTUBIIEHUE PACTEKAHUIO TOKA B 3€MJIE BOJIOTIPOBOIA

KB — COIIPOTUBJICHUEC 3JI€KTpI/I‘-I€CKOI7[ CBA3U MCIKAY KPpaHOM U BaHHOM

I3M — CONPOTHBIIEHUE PACTEKAHUIO B 3eMJIe KOHCTPYKIIMi, Ha KOTOPBIE MPOU30IIIO 3aMbIKaHHE

Bapu = Rh, IB, IKB, I3M,
af|T Om Om |OmMm Om

8,7

= T

9,9




Kon
WHIUKaTOpa

Nuaukatop 1OCTHXKEHUS
KOMIIETEHITNH

OneHouHble CpeacTBa

A

[Ipexxne Bcero, HEOOXOAMMO HaWTH MOTEHLMAN HEWUTpainu mojacTtaHuuu. Ero BennuuHAa|
ONPECIIAETCS HAPSHYKEHUEM CETU U COITPOTUBIICHUSMHU [0 U 3M.
OKBUBAJIEHTHAs CXEMa Il OIPEIEIIEHUS (PO

Ne 9,

BosBpamiasics 10Moii mocie npe3eHTali HOBOTro MpoekTa, opuc-MeHepKep COUNCs ¢ JOPOTH U
OKa3ajcsi HeJaleKo oT Kapbepa. O0Xonas JyXKy, OH IMOJHSUICA Ha Kydy 3€MJIM M, YyJEp>KHUBas
paBHOBecHe, B3sUICS 3a MpoBoA panuodukanuu. [IpoBoga paanonuHum u3-3a 0OpbIBa KacaluCh
dazHoro nmposoja auHuK ekTporepenadn. C momoirsio ['OCT 12.1.038-82 olnieHnTe OMacHOCTH|
cutyaruu s opuc-menemkepa. Kakue omymienuss on ucneiraer? (Cm. [7] unu [8]). Kakue
CHOCOOBI €r0 0OCBOOOXKICHHSI OT IEHCTBUS ANEKTPHUECKOro Toka Brl MokeTe npenoxuth? Kakue
TEXHUYECKHE CpEJCTBA 3allUThl CIOCOOHBI B TOJOOHOM CHUTyalluM COXpaHWUTb IKHU3Hb
noctpaaasiiero? MoHO M CUMTaTh TaKOM HECYACTHBIN CIIy4ail CBSI3aHHBIM C MPOHM3BOJCTBOM,
€CJIi BO BpeMsl ITpe3eHTAlK 0(UC-MEHEKEP UCIIOIHSI CBOU O0S3aHHOCTH.

HcxonHble JaHHbBIE

JIunHus, nuTaroas 3J1eKTpoodOpyI0BaHKE Kapbepa, Tpex(das3Hasi, TpeXIpOBOJHAs, HEUTpaJIbHas
TOYKa HCTOYHMKA MUTAHUS U30JMpoBaHa. EMKoCTH MexX Ty a3HBIMH MPOBOJAMH JIMHUU U 3eMIIeH
OJIMHAKOBBI, AKTUBHOW MPOBOJUMOCTBIO H30JIALUHU TpeHeOpeyub. YacToTa HanmpsHKeHUs MUTaoLeit
muHuY - 50111, 3eMutst mocie T0Xs chipasi, 00yBb MOKpasi; COMPOTUBICHUSIMHI PACTEKaHUIO TOKA C

HOT MOCTPAIABIIETO M CONPOTHBICHHUEM 00YBHU MTPEHEOPEYb.
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CH — emxocTh MeKAY (azHBIM IPOBOJIOM U 3eMJICH
Rh — conporuBnenue Tena yenoBexka
E — (a3Hoe HanpskeHne HCTOUHMKA TUTAaHUS

Bapuant cH, o

A 2-10-6
B 5-10-7
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3nech Xy — eMKOCTHOE COIPOTHUBIICHHE MEKIY (ha3HBIM IIPOBOJOM U 3eMJICH
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rac f_ qaCToTa HI/ITaIOH_Ieﬁ CCTU.

Ilepeyens TeM, mpemaraeMbIX CTYIEHTaM ISl MOATOTOBKH KOHCIIEKTOB B paMKax
H3y4aeMoil JUCUMILIMHbI:

1. [elicTBMe 3/MEKTPUYECKOTO TOKa Ha Teno 4esnoBeKka. [lepBas  MegMUMHCKaa  MOMOLLb,
nocTpagasluemy OT 3/1eKTpUYecKoro yaapa.

2. TlnakaTbl M 3HAKM 3/1eKTPOHE30MaCHOCTH.

3. OpraHu3auMs W OCHOBbl 6e30MacHOro  OBCAYXKMBAHMA  3/EKTPoycTaHoBOK. OdopmneHue
Hapaa-40NyCcKa AnA paboTbl B 3/1€KTPOYCTaHOBKaXx.

4. CpepacTBa 3alMThl B 3/IEKTPOYCTaHOBKaX. 3aLLUTa YeN0BEKa OT AeACTBUA 31EKTPOMArHUTHbIX Nosien.

5. KnaccudumKauma nepcoHana no 3nekTpobe3onacHocTu.

KoHcrnekThl BBIMOTHSIOTCS 00bEMOM MO 5-6 pyKOMHMCHBIX CcTpaHUIl. B Temax 1-4 KoHCHEKT

HCO6XO}II/IMO JOMNOJIHATH HArJIIAHBIM MAaTCPUAJIOM — KapTUHKAMH, Ta6J'II/IHaMI/I UT.Oo.




0) Ilopsimok mpoBeJdeHUs] MPOMEKYTOYHOH ATTECTALMHU, NMOKA3ATeIM M KPUTEPHU
OLlCHUBAHMWSL:

[IpomexyTouHass aTTecTalMsl IO AUCHUIUIMHE «DIEKTPOOE30NacHOCTh» BKJIHOYAET
TEOPETUYECKHE BOIIPOCHI, TO3BOJISIFOIINE OIICHUTh YPOBEHH OCBOCHHS O0YUYAIONIMMICS 3HAHHH, U
MPAKTUYECKHE 3a/aHUf, BBISBISIONINE CTENEeHb C(HOPMHUPOBAHHOCTH YMEHHMA U HAaBBIKOB.
[TpoBoauTcs B hopme 3adera.

3aueT 1Mo JaHHOW AMCUMUIUIMHE MPOBOAMUTCA B YCTHOU (hopMe, BKIIOYAET TEOPETUUECKUE
BOIIPOCHI U IPAKTUYECKUE 3a/1aHMUSL.

IToxka3aTenn U KPUTEPUHU OLIEHMBAHUS 3a4eTa:

— «3a4YTeH0» — CTYJCHT JOJDKeH 3HaTh MPUHLMUIBI PadOThl MHUKPOIPOILIECCOPHBIX
YCTPOMCTB peNeHON 3alMThl M aBTOMATHUKU AJIEKTPOIHEPreTUYECKUX CHUCTEM M CHCTEM
AJNIEKTPOCHAOXKEHHS, BIAJAETh OCHOBAMHU MPOTPaAaMMHUPOBAHUSI MUKPOIIPOLIECCOPHBIX TEPMUHAJIOB
3alUThl 00BEKTOB AJIEKTPOIHEPTETHKU;

— «He 3a4TeHO0» — CTYJCHT HE MOXET MOKa3aTh 3HaHUSl HA YPOBHE BOCHPOU3BEIACHUS U
00BsicHEHUS! MHPOPMAIUH, HE MOKET MOKa3aTh UHTEJUIEKTyalbHbIe HABBIKH PEIICHUS MPOCTHIX
3azad.



