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Jluer akTyaausanun pabodeii nporpaMmel

Pabouas nporpamma mepecmMoTpeHa, obcysxkieHa u oobpexa juist peaimsarmy B 2021 - 2022
yueGHOM rony Ha 3acefiaHun Kapeapsl DIeKTpoCHAOKEHHS TIPOMBIIUTIEHHBIX ITPEIPHSTHH

Ilporoxon ot 13.10.2(01 . Ne2
3aB. xapenpoire———="7 , I'.IL. Kopuunos
L

Pabouaas mporpamma niepecMOTpeHa, 06¢yiKeHa | onoﬁpeﬁaéiwﬂ peamusanmy B 2022 - 2023
y1eOHOM rofy Ha 3aceaHuy Kageapsl DIekTpocHadKeHAs AIPOMBIIIICHHbIX IPEAIPHSTHI

IlpoTokom oT ___ 20 1. Ne
3aB. xadenpoit I'.I1. Kopunnos

Paboaas mporpamma nepecMmoTpena, obcykaeHa u oJjobpesa i pearusaun B 2024 - 2025
y4e6GHOM rony Ha 3aceaHiy Kageapsl DIeKTpocHA0KeHN IIPOMBIIIICHHBIX IIPEIIPHSTHI

[Iporokon or 20 r. N
3ar. xadenpoi I".IT. Kopuuos




1 Iles1u ocBOEHUS TN CHMILTHHBI (MOYJI51)

[lenpro mpenojnaBaHus AUCHUIUIMHBI «IJIEKTPOOE30MACHOCTDY SIBISETCS H3YUYCHHE
BOIPOCOB 0€30MaCHOCTH TPY/Ia MPHU IKCIUTyaTalluU JIEKTPOYCTAHOBOK HAIPSKEHUEM JI0 U BBIIIE
1 kB, mpeaymnpexaeHue 3JIeKTpOTpaBMaTU3Ma Ha IPOMBIIUICHHBIX MNPEANPUATUAX, a TakkKe
BOIPOCOB, 3HAHHE KOTOPHIX HEOOXOAMMO MpPH SKCIUIyaTallud 3JEKTPOYCTAaHOBOK B CHCTEMax
AJIEKTPOCHAOKECHHUSI.

2 MecTo THCHHIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30oBaTe/IbHOI MporpaMmel

JucuumimHa DIeKTpoOe30MacHOCTh BXOJUT B YacTh y4eOHOro IUIaHa (GpopMHpyeMyro
Y4aCTHHKaMHU 00pa30BaTeIbHBIX OTHOIICHUH 00pa30BaTeIbHON IPOTPaMMBbI.

JUis  w3ydeHus  JAWCHUIUIMHBI  HEOOXOAWMBI  3HAHUS  (YMCHHS,  BJAJICHUSA),
c(OpPMHUPOBAHHBIC B PE3YJIbTATE U3YUCHHUSI JUCITUTUTAH/ IPAKTUK:

®duznka

Teopernueckre OCHOBBI 3JIEKTPOTEXHUKH

MarepuanoBeicHHE U TEXHOJIOTHSI KOHCTPYKITHOHHBIX MaTepPHajIoB

DJEKTPOIHEPTETUICCKHE CUCTEMBI U CETH

DNEeKTPUYECKUE MAIITUHBI

DKCIUTyaTalus © MOHTX CUCTEM AJICKTPOCHAOKEHHS

3Hanus (YMEHUS, BIaJICHUs), MOTYICHHBIC TTPH M3yYEeHUHW TAHHOW IWCIUTLIMHBI OyIyT
HEOOXOUMBI JUTsl U3yUCHUS TACIUILTIH/TIPAKTHK:

[ToxroToBka K Mporeaype 3aliThl U 3alI1Ta BHITYCKHOW KBATH()UKAIIMOHHOM pabOThI

[ToxroToBka K caue u caaya rocyaapCTBEHHOTO IK3aMeHa

TexHuKa BBICOKMX HaIPSDKEHUI

[Tpou3BocTBEHHAS-TIPEIUTUIOMHAS TIPAKTHKA

DneKkTpocHaOKeHHe

3 Komnerenuun odyuarouierocs, popMmupyemMbie B pe3y/ibTaTe 0CBOEHUS

AUCHHUILUIMHBI (MOAYJIs) U IJIAHUPYEMBbIe Pe3y1bTAThl 00y4YeHH s

B pesynbraTe 0cBOCHMS AUCHUILIUHBI (MO ) «DIIEKTPOOE30MaCHOCThY 00ydarouuiics
JIOJKEH 0071a/1aTh CIICAYIOUIMMH KOMIIETEHIIUSAMU:

KO)I HHJUKaTopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITN

[IK-7 CnocobeH opraHu3oBaTb U KOOPJIHWHUPOBATh JAEATEIbHOCTh YJIEHOB KOJUIEKTHBA
UCIIOJIHUTEIICH

I1K-7.3 OcymectBiser KOHTPOJIb cO0JTIOICHUS TEXHOJIOTMYECKON
0CJIE/I0BATENBHOCTH M IPABUJI IPOU3BOJICTBA pabOT

[1K-7.2 OcyiecTBiseTr OpraHu3aluio paboOT B COOTBETCTBHM C MPOEKTaMHU
IPOM3BOJICTBA PA0OT, TEXHOJOTHUYECKUMU KapTaMu

[K-7.1 OcymectBnger  opopMmieHME W BbIJA4y  HApSAOB-JIOMYCKOB U

pacmopspKeHH Ha TpoBeleHHe paboT Ha O00OpYyIOBaHHWH, COTJIIACHO
JICHCTBYIONIEH HOPMAaTUBHO-TEXHUYECKON JIOKYMEHTAILIUU




4. CTpyKTypa, 00bEéM H coep:KaHue AUCHUIIMHBI (MOAYJIsA)
OO06mas TpyJO0EMKOCTh JUCITUIUIMHBI COCTaBIIsACT 2 3a4€THBIX CIWHHMI] /2 aKajJl. 4acoB, B TOM

YUCJIC:

— KOHTaKTHas paboTa — 55 akaJl. 4acos:

— ayIuTOpHas — 54 akaJl. 4acoB;

— BHeayauTopHas — 1 aka. yacoB

— caMOCTOsITeNbHAs paboTa — 17 akaj. 4acos;

dDopMa arrecraluu - 3a4cT

AynutopHast 3 s
o | xonraxtHas pabora E 3 ®dopma TeKyIero
=
= B aKaJl. 4acax 5} Bung KOHTPOJIS
Paznen/ tema 3 (B axaj. uacax) == . P Kon
S 3 ©| caMOCTOSITENIbHOM | yCcIeBaeMOCTH U
JUCLIATUINHBI 5 S . | xommeTeHUM
@) g £ paboThI TIPOMEKYTOUHOM
nab. | mpakt. | 5 & ATTeCTAlNH
Jlek. < < 11
3aH. 3aH. | O &
1. DnexTpo6e30MacHOCTh CUCTEM
3JIEKTPOCHA0KEHHSI
CaMmocrosTensHoe
1.1 TIpaBoBbIe u Jsvierie VaeOHoi TIK-7.1,
OpraHM3alOHHBIE BOIIPOCHI 2 2 2/21 2 i YHEOHe YerHbIi onpoc TK-7.2,
U CIICIHAJIbHOI
3IeKTPOOE30MaCHOCTH. TK-7.3
JUTEPATYPEI.
CaMocrosTensHoe
1.2  DrexTpoTpaBMaTH3M, o
u3ydeHune yaeOHon
€ro y4eT U XapaKTepUCTHKA. .
U CIIELUAJIbHON Hamnuue
DJIEKTPOTPABMATH3M " JU- TePaTyphl KOHCIIEKTa, 3aIlnTa TK-7.1,
3JIeKTPOOOOPYAOBAHHE. 2 2 221 2 PaTypEL ’ TIK-7.2,
. IMoaroroBka k 3a- | ;mabopaTOpHBIX
JlelicTBue 3IIEKTPUYECKOTO TK-7.3
HIATE pabor
TOKa Ha OpTaHH3M N
nmabopaTopHOit
YeJoBeKa.
paboTHI.
1.3 TlepBas [IOMOILb
MOCTPaAaBUIMM oT
CaMocrosTensHoe
HIICKTPHHCCKOTO Toxa. n3yueHue yueOHoi| VYcrHBI onpoc TK-7.1,
Anam3 omacuoctu| 7 | 2 2 | 22m | 3 |MPYUCHHE YHCOKK poc, TK-7.2,
U CIIELUAJIbLHON AKP Nel
MOPaXKEHHS DICKTPUIECKUM TIK-7.3
JUTEPATYPBI.
TOKOM B Pa3NUYHBIX
JNEKTPUUECKUX CETSX.
CamocTosTenbHOe
u3yueHue y4eOHOH
U CHENHMATbHON
14 3amuTHBIE MEpPHI U J'[I/ITCH ATVORL Samura TIK-7.1,
cpezcrTsa B 4 4 421 3 PaATYpEL- 71a00paTOPHBIX [K-7.2,
IloxgroroBka k 3a-
3JIEKTPOYCTaHOBKAX. pabor TIK-7.3
IUTe
naGopaTtopHOH
paboTHI.
1.5 Opranuzamust ¥ OCHOBBI CamocTosTeIbHOoe MK-7.1
Oe3omacHoro n3ydeHue yueOHoii| YcTHbI onpoc, )
4 4 421 3 N TK-7.2,
00CITy)KUBaHUS M CHIEHATLHOM AKP Ne2 [K-7.3
JNEKTPOYCTAHOBOK. JIUTEPATYPBI. '




CaMOoCTOSITEIbHOE
1.6 3ammra 4eaoBeka OT .
N u3ydyeHue yueOHoU
BO3JIEHCTBHS N
. M CIIEIAAILHOMN
3JEKTPOMATHUTHBIX MOJEH HTCPaTYDbL Samura TIK-7.1,
MPOMBIIIJICHHONW YacTOTHI B 4 4 421 4 o rgTozia K 11a00paTOPHBIX TIK-7.2,
3JEKTPOYCTAaHOBKAX Hga e pabor TIK-7.3
CBEPXBBICOKOTO » .
nabopaTtopHoOn
HAINPSKCHHSL. paoTe!
Hroro no pasaeny 18 18 |18/121| 17
HUroro 3a cemectp 18 18 [18/12U| 17 3a4€T
HTOro mo QUCIMILIMHE 18 18 | 18/121| 17 3a4eT




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

B nporiecce u3ydeHus QUCIUILTHHBL «IeKTPOOE30MacHOCThY MPUMEHSIOTCS CIISTYIOIIHe
00pa3oBaTesibHbIe TEXHOJIOTHU:

1. MadopmMaIiioHHbIe TEXHOIOTHH — 00YYEHHE B 3JIEKTPOHHOM 00pa30BaTe/IbHOM cpe/ie ¢
LEeNbI0 PACIIMPEHUsl JOCTyNa K O0O0pa3oBaTeNbHBIM pecypcam, sl 4Yero IMpH MPOBEICHUU
OT-JICJIbHBIX 3aHSATUH W OpraHu3aliid CaMOCTOSATEIBLHONH pabOThl CTYACHTOB HCIOJIB3YIOTCS
JIICKTPOHHBIC BEPCHH KypCa JICKLUH.

2. PaboTta B KOMaH/i¢ — COBMECTHasI ISSATEIbHOCTh CTYICHTOB B TPYIINE IIPH pacueTax Ha
Ta0OpaTOPHBIX 3aHSATHSAX, HANpPaBICHHAs Ha pEUICHUWEe OOIIeH 3aJauyd IyTeM CIOXKCHUS
PEe3yJIbTATOB MHIUBHIyaIbHON PabOThI YICHOB IPYIIIIbI.

3. Case-study - aHanu3 peaqbHBIX MPOOJEMHBIX CHTyallMld, HWMEBIIMX MECTO B
COOTBETCTBYIOIICH 00JacTH MPOPECCHOHATBHON EITEIbHOCTH M MOWUCK BAPUAHTOB JIYYIIHX
peLICHU.

4. MexauciuIuInHapHOe 00y4YeHHe — UCTIOJIb30BaHUE 3HAHUI M3 pa3HbIX 00JacTel U UX
IPYNIHAPOBKA B KOHTEKCTE PelIacMOoi 3a1auu.

6 YueOHO-MeTOIMYeCKOE 0O0ecredeHue CaMOCTOSITeIbHO padoThl 00y4aroIuXCsl
[IpencraBneno B npuioxxenuu 1.

7 OueHoYHbIe CPeCTBA IJIA IPOBEIeHUs POMEKYTOUYHOM aTTecTauuu
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMYecKOe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIITHHbI (MO1YJIs1)

a) OcHoBHas1 IMTEpaTypa:

1. Menymepos, P. M. DuekTpobe3onacHocTh : yueOHoe nocobdue / P. M. MenymepoB. —
3-e usn., mepepad. m gomn. — Cankt-Ilerepbypr : Jlamp, 2018. — 196 c¢. — ISBN
978-5-8114-2943-1. — Tekcr : 3nekTpoHHbIii // JIaHb : 37€KTPOHHO-OMOIMOTEYHAsT CUCTEMa. —
URL: https://e.lanbook.com/book/104863 (mata obpamienus: 22.06.2022). — Pexum moctyma:
JUIS1 aBTO-PU3. II0JIb30BATEIIEH.

2. AbnynseneeB, U. P. OCHOBBI 371€KTpOOE30MIaCHOCTH B AIIEKTPOIHEPTETUKE : yuyeOHOE
noco6ue [ By30B] / U. P. AGnynBenees, I'. I1. Kopauios ; Maruutoropckuii roc. TeXHUYECKUN
yH-T uM. I'. WI. HocoBa. - Marauroropck : MI'TY um. I'. K. Hocosa, 2020. - 1 CD-ROM. - ISBN
978-5-9967-1824-5. - 3arm. c TUTYIL. JKpaHa. - URL
https://magtu.informsystema.ru/uploader/fileUpload?name=4174.pdf&show=dcatalogues/1/1535
318/4174.pdf&view=true (mata oOpamenus: 22.06.2022). - Makpoodbekt. - Tekcr
ANIEKTPOHHBIN. - CBeieHus nocTynHbl Takxke Ha CD-ROM.

0) JlonostHuTEIbHAS JIUTEPATYpA:

1. AlnynseneeB, M. P. Dnextpobe3omacHOCTh B CHUCTEMax dJIEKTPOCHAOKECHUS
npaktukym / U. P. A6aynsenees, I'. I1. Kopuunos ; MI'TVY. - MarauToropek : MI'TY, 2018. - 1
AIIEKTPOH. OIIT. TICK (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3675.pdf&show=dcatalogues/1/1526
390/3675.pdf&view=true (mata oOpamenus: 22.06.2022). - MakpooOsekT. - Tekcr
ANIEKTPOHHBIN. - CBefeHus nocTynHbl Takke Ha CD-ROM.

2. Ilpusanos, E.E. DnextpobezonacHocts. Y. 1. Bo3nmeiicTBre >IEKTPUYIECKOTO TOKA U
AJIEKTPOMArHUTHOTO TOJISl Ha YyelloBeka [DneKTpoHHbIN pecype] | B 3-x u.: yueOHoe mocobue. —
CraBponons, 2013, - 132 c¢. -  Tekcr :  onekrponnserii. -  URL:
https://znanium.com/catalog/product/515111 (mata obparmienus: 22.06.2022). — Pexxum nocryma:
TI0 TTO/IITUCKE.

3. Ipusanos, E.E. Dnekrpobe3onmacHocts. Y. II. 3a3zemsieHue 31€KTpPOyCTaHOBOK
[DnexTponnsiit pecype] : B 3-x 4.: yuebnoe mocooue / E.E. Tlpuanos. — CraBpomoins, 2013. —
140 c. - Tekcr : amekrponnsii. - URL: https://znanium.com/catalog/product/515112 (mara
obparmienus: 22.06.2022). — Pexxum 10cTyma: 1Mo MOITHCKE.



https://e.lanbook.com/book/104863
https://magtu.informsystema.ru/uploader/fileUpload?name=4174.pdf&show=dcatalogues/1/1535%20318/4174.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=4174.pdf&show=dcatalogues/1/1535%20318/4174.pdf&view=true
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://znanium.com/catalog/product/515111
https://znanium.com/catalog/product/515112

4. TlpuBanoB, E.E. DOnekrpo6esomacHocts. Y. III. 3ammra oOT HanmpsKeHHS
NPUKOCHOBEHHS U miara [ DieKTpoHHblii pecype] : B 3-x 4.: yuebnoe mocobue / E. E. [IpuBaios. —
CraBponons, 2013. - 156 c¢. -  Tekcr :  onekrponnbii. -  URL:
https://znanium.com/catalog/product/515113 (xara obpamienus: 22.06.2022). — Pesxum gocryma:
T0 TIOATIHCKE.

B) MeTou4ueckue yKazaHus:

1. ’KnanoB, A.Ml. Mepbl 3amuThl OT TOpPa)XXEHUs >SJEKTpUYeCKUM TokoM [Tekcr]:
Mertonuyeckue ykazanus K 1aboparopHoit padote Ne2 mo aucuuruinae «JIeKTpoOe30MacHOCTbY
Juis cTyaeHToB crenuansHoctd 140211 Beex dopm obyuenus / AWM. dKaaHoB. — MarHUTOropek:
N3n-Bo MaruuToropck. roc. Texs. yu-ta um. I'.1. Hocosa, 2014. — 17 c.

2. XXpanoB, A.M. 3amwura yenoBeka OT MOPAXEHHUS OHIIEKTPUYECKUM TOKOM B
anekrpoyctaHoBkax a0 1 kB ¢ cucremamu 3azemuenust TN-C, TN-S, TN-C-S [Tekcr]:
Metoauueckue ykazanus K jabopatopHoii padote Ne3 o nucuuruinae «1eKTpo0e30nacHOCTh»
st cryaentoB cnenuanbHocTH 140211 Beex dpopm oOyuenust / AWM. XKnanoB. — MarHuToropck:
W3n-Bo Maruurtoropck. roc. TexH. yH-ta uM. I.J1. Hocoa, 2014. — 13 c.

3. XKnmanoB, A.M. 3ammurta dUenoBeKka OT MOPAKEHUS ODIIEKTPUYECKHIM TOKOM B
anekTpoycraHoBkax 70 1 kB ¢ cucremamu 3azemnenus TT [Tekcr]: Metonuyeckue ykazaHus K
naboparopHoit pabore Ned mo gucruIUIMHE «DJIEKTPOOE30MACHOCTBY» Ml CTYICHTOB
cnermanbHoctd 140211 Bcex dopm oOyuenust / AWM. XKnmanoB. — Maruutoropck: M3a-Bo
MarnuToropck. roc. Texs. ya-ta um. I'.1. Hocosa, 2014. — 7 c.

4. XKpanoB, A.M. UccrnemoBaHue XapakTEpPUCTUK YCTPOMCTB aBTOMATHUYECKOTO
OTKJIFOUCHUS THTAHUS TIPU CBEPXTOKAX M YCTPOHCTB 3alIUTHOrO OTKIOueHus [Tekcr):
MeTtoauueckue ykazanus K 1abopaTopHoii padote Ne6 1o nuciuruinae «IeKTpo0e30nacHOCTh»
st cryaentoB cnenuanbHocT 140211 Beex dopm oOyuenust / AWM. XKnanoB. — MarHuToropck:
W3n-Bo Maruurtoropck. roc. TexH. yu-ta uM. [.J1. Hocosa, 2014. — 8 c.

r) IIlporpammHuoe ob6ecnieuenune u MHTEpHET-pecypenl:

IIporpammHoe o0ecneyenune

Haumenosanue [10 Ne orosopa Cpok neiicTBHS JTULEH3UH

FAR Manager cB00OIHO pacnipocTpansemoe [10 06eccpodHo

Calculate Linux

Desktop Xfce cB00OOHO pactpocTpansemoe 10 6eccpouHo
MS Off_lce 2007 Ne 135 o1 17.09.2007 0eccpovYHO
Professional

Linux Calculate cB000IHO pacrpocrpansemoe 110 0eccpouHO
7Zip cB00OTHO pactpocTpansemoe [10 0OECCPOYHO

IIpodeccuonanbubie 6a3bl JaAHHBIX M HH(OPMaIMOHHBIE CIPABOYHbIE CHCTEMbI
HazBanue kypca Ccpuika
DrexkTpoHHas 0a3a meproanYecKux u3ganuii East View
Information Services, OO0 «IBUC»
Haunonanshas nH(GOPMaIMOHHO-aHATUTUIECKAs
cucreMa — Poccuiicknii MHIEKC HAyYHOTO LIMTHPOBAHUS
(PUHILI)

https://dlib.eastview.com/

URL:
https://elibrary.ru/project risc.asp



https://znanium.com/catalog/product/515113
https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp

[MTouckosas cucrema Akagemus Google (Google Scholar) [URL: https://scholar.google.ru/

WNudopmannonnas cucrema - ExmHoe okHO jgocTyma K

URL: http://window.edu.ru/
HHGOPMAILMOHHEIM pecypcaM

denepanbHOE roCy/IapCTBEHHOE OI0KETHOE
yupexaenne «DenepanbHblii HHCTUTYT npoMbiiniensoi|URL: http://www1.fips.ru/
COOCTBEHHOCTH

9 MaTtepHaJIbHO-TEXHHYECKOE o0ecTeueHne TUCIUTILIHHBI (MOLYJIs1)

MarepuanbHO-TEXHHUECKOE 00ecleueHUe AUCHUIUINHBI BKIIFOUAET:

Tun w Ha3BaHue ayauTopuu: YueOHblE ayAUTOpPUM JJs TPOBEACHUS 3aHATUI
JIEKLIMOHHOI' O THIIA

Ocnamenue ayauropuu: MynbTUMEIUITHBIE CpEACTBA XPAHEHHUs, Iepeladyud U
npeacTaBiIeHus HHpopMaum.

Tun v Ha3zBaHWE ayqUTOPUH: YUeOHBIC AYAWTOPHH JUIsI MPOBEICHUS JIAOOPATOPHBIX
pabot: JlabopaTopus 3JIeKTpUIecKuXx MaTepraiios (aya. 339)

Ocnamenue aynuropun: Crenn nmadoparopusii 9bCIC2-H-P DnekTpobe3zonacHocTs B
cUCTEeMax 3JICKTPOCHAOKEHHUS,

npousBojicTBa OO0 «Y4eOHast TEXHUKAY,

Tun u Ha3BaHue ayauTopuu: YueOHble ayIUTOPUM Ul HPOBEAEHUS MPAKTHUECKUX
3aHATUM, TPYNIOBBIX M WHAUBHUIYAJIBHBIX KOHCYNbTAl[MM, TEKyLIErO0 KOHTPOJIS U
IIPOMEXKYTOUHOM aTTeCTalluU

OcHaiuenue aynuropuu: Jlocka, MyJIbTUMEIUIHBIN IPOEKTOP, IKpaH

Tun u Ha3BaHue aynuTopun: [loMemeHus 11 caMOCTOATENBHOM pabOThI 00YUaOIIHXCS

OcHarienue ayautopun: IlepconanbHbie KomnbioTepsl ¢ makerom MS Office, Beixog0M B
WuTepHeT M C JOCTYOM B JJEKTPOHHYIO HWH(GOPMAIMOHHO-00PAa30BaTENbHYIO Cpelry
VHHBEPCUTETA

Tun u Ha3Banue ayautopuu: [lomemeHue Ui XpaHEHUs M MNPOPUIAKTHYECKOTO
o0ciy)uBaHUs yueOHOro 000pyA0BaHUS

OcHamienue aynutopun: Ctemnaxu, cebl A XxpaHeHHs yaeOHOro 000py10BaHus

WNHcTpyMeHTHI 17151 peMOHTa J1Jab0paTopHOTro 000pYA0BaHUS


https://scholar.google.ru/
http://window.edu.ru/
http://www1.fips.ru/

MPUJIO)KEHHUE 1
(o0s3aTeNBHOE)

Y4eOHO-MeTOAMYECKOE O0ecTIeYeHre CAMOCTOSITEIbHOM PadoThl 00y4ar0IUXCs

[To mucrurumne «IeKTpoOe30nacHOCTh) MPETYCMOTPEHA ayIMTOPHAS. M BHEAYIUTOPHAS
CaMOCTOSTENIbHAsI paboTa 00yJarOIIUXCS.

AynuropHas caMOCTOsITeNIbHAs paboTa CTyIEHTOB MPEIoIaraeT penieHrne KOHTPOIbHBIX
3a/1a4y Ha TMPAKTUUYCCKUX 3aHATHIX.

IIpumepHbie ayiuTOPHBbIE KOHTPOJIbLHBbIE padoThl (AKP):

AKP Nel «3azemnsarowue ycmpoiicmeay

BapuanTt Nel
Pemuts 3amauy Nel

Toxk I3 paBubiii 100A cTekaeT B 3eMITIO i/ TN
Yyepe3 mIapoBoi 3a3eMinTeNb paaumycom I = 0,5 <\

M. lllap morpykeH B 3eMiii0 Ha TIyOuHYy 3 M,
TOK TOJAEeTCsl MO H30JIMPOBAHHOMY IPOBOJY.
VY nenbHoe conporuienue 3emin p=100 Om-Mm.

HaiitTn moreHuman Ha MeETaUIMYECKOM
TpybomnpoBoge C, MPOIIOKEHHOM B 3eMJIe Ha
ryouHe 4 M M Ha paccTOSsHUM 3M OT LIEHTpa
miapa.

Pemuts 3amauy No2
Ha BO3nymHOW nuHUU 3yeKTporepesadu
BCJIEZICTBUE TIOBPEKICHUSI M3OJISIIMH BO3HUKIIO
3aMbIKaHue (a3bl HA METALTUYECKYIO OTIOPY, UTO ;
BBLI3BAJIO cTeKaHWe Toka |3 Beamumuor 15 A B f
3EMITIO. A
Onpenenuth MOTEHIMAT METaNInYECKOTo X
3a0opa, Ommkaiiias MeTauiMyecKas CToiika ’ -
KOTOpOro A OTCTOMT OT OCH ONOphl Ha 4"»
paccTosiHuMu X=4 M, W TOTECHIHAaI OIIOPHI. A y
VY nenbHoe conportusieHue 3emian p=100 Om-m. I

AKP Ne2 «Hanpsisxcenue npukoCHO8eHUsL U ulaza»
BapuanTt Nel

Pemuts 3amauy Nel

Onpenenuth HaAMpsHKEHUE TPUKOCHOBEHUSI M KOY(PPHUIIMEHT TPUKOCHOBEHUS TPU
OJIMHOYHOM CTEP>KHEBOM BEPTUKAIBHOM 3a3€MJIUTENE ITMHON 3 M U JuamMeTpoM 6 cM st IBYX
CJIy4aeB: YEJIOBEK, KACAIOIIUICS KOPIyca AIEKTPOYCTAHOBKHU, HAXOIUTCS HA pacCTOSHUU 2 M 1 20
M oT ocu 3azemiuTtens (caydan B u C Ha puc). Tok, cTekaromnuii B 3eMJII0 uepe3 3a3eMIUTENb Py
npoOoe Ha Kopiyc, paBeH 10 A. Y aensHoe conpotuBnenue 3emun 100 Om-m.
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Pemnts 3anauy No2

YenoBek 10TpoHyIICs 0 000pBaHHOTO M Jiexkaiero Ha 3emuie mposoja BJI (puc.5.3). Inuna
y4acTKa MPOBOJIa, JEKAIIETro Ha 3eMIie, 5 M; pacCTOSTHUE OT TOYKU KacaHUs 4eJoBeKa A0 TOUKU
COTNPUKOCHOBEHUS TPOBOJIA M 3eMJIU 3 M; IMaMeTp IpoBoJia | cM; TOK 3aMbIKaHUSI HAa 3EMITIO
paBeH 10 A. Y enbHoe conporusienue 3emian 100 Om-m, conporuBnenue tena yenoseka 1000

Owm. Haiitu HanpsbkeHHe IPUKOCHOBEHUS.
A
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MNPUJIO)KEHUE 2
(o0s3aTenbHOE)

OueHoYHBIE Cpe/ICTBA 1/ NPOBe/IeHUs] POMEKYTOUHOI aTTecTaluu

a) [lnanupyembie pe3yJbTaThbl 00yUYeHHS U OLlEHOYHbIE CPEACTBA ISl POBEACHUSA NMPOMEKYTOUYHON aTTeCTAlUM:

Kon
HHIMKATOPA

HNugukarop
JOCTHKEHHUS
KOMIIeTeHITHH

OueHo4vHbIE CpecTBA

MK-7 — Cnioco0eH opraHu3oBaTh U KOOP/

HHUPOBATDH ACATECJIBHOCTD YICHOB KOJIJICKTHBA HCIOJTHUTEIe

IK-7.1

Ocy1ecTBiser
odopmIIeHUE U BBIIAYY
HApAZOB-IOMYCKOB |

pacnopsbKeHUN Ha
npoBelieHHe paboT Ha
06opymoBaHUwY,

COTJIACHO JIEUCTBYIOLIEH
HOPMATHBHO-TEXHHUIECK
Ol JOKyMEHTaIlu1

IlepeyeHb TeOpeTHYECKUX BONPOCOB K 324€TY:

1. Opranm3anus pabOTBl IO DIEKTPOOE30NMACHOCTH TPH AKCIUTyaTallud JJIEKTPOYCTAHOBOK HAa IMPOMBIIUICHHBIX
NpeINPUSITHSX.
2. TpeGoBaHUsI, IPEABSIBIIEMBIE K DJICKTPOTEXHUUECKOMY MIEPCOHAITY.
3. [loka3zarenn 2JIeKTpOTpaBMAaTH3Ma M KIacCU(HKAIMsA DISKTPOTpaBM. JlaHHBIE ydeTa M HX HCIIOJIb30BAaHUE.
CyneOHO-MeIUIIMHCKAs SKCIIEPTH3A.

4. DnexTpoTpaBMaTU3M M 3IEKTpooOOpyaoBaHMe. Pacnpenenenue 31eKTpoTpaBM MO HANPSDKEHUSAM 3JIEKTPOYCTaHOBOK,
[0 POy TOKA, TIO YCIOBUSIM BO3HHKHOBEHHUSI DJICKTPUUECKOW LIETH Yepe3 TeNlo YeT0BeKa.

5. JleiicTBHE 2JEKTPUIECKOTO TOKA Ha OPraHU3M YeJIOBeKa.

6. Busl mopaskeHui JIEKTPHYECKAM TOKOM.

7. DIeKTpUUYECKOe COMPOTHUBRIICHHUE TEJIa YeJIOBEKa.

8. BimsiHue 3HaUeHHS TOKa Ha UCXOJ MOPAKECHHUSL.

9. BausiHue npoAoKUTENBHOCTH MIPOXOXKACHUS TOKA HAa HCXOJ TOPasKECHHUS.

10. BnusiHMe 1yTH TOKa Ha UCXOJ] IOPAKEHHUSI.

IIpumepHBbIe NpaKTHYECKHeE 3aJaHUS K 3a4€Ty:

Ne 1.




Kon
HHIMKATOPA

Nuauxarop
JOCTHKEHHUS
KOMIIETeHIINH

OueHo4YHbIE CpecTBA

CotpynHuk oduca KOCHYJICS KOPITyca XOJIOAWIHHIKA, KOTOPBIA B PE3yIbTaTe HEHCIIPABHOCTH OKA3aJICs DIIEKTPUIECKU
CBSI3aHHBIM C TUTAIOINM (ha3HBIM MTPoBooM. OmpenennTe 3HaYeHHS TOKOB MPOXOSIINX Yepe3 TEN0 YeIoBeKa IpH pasHOH
BIIQKHOCTH T10J1a, OIUIIIUTE, KAKKE OIYIIECHUS OyIeT UCTIBITHIBATh COTPYAHUK B IBYX YKa3aHHBIX ciiydasx. Onpenenure
BHAUYCHUSI HATIPSDKEHUN TPUKOCHOBEHMUSI IPU PA3HOM COCTOSIHUM 1oja. Kak 3aBUCUT COMPOTUBIICHUE TENA YEIOBEKA OT
BEJTMYNHBI HATIPSHKEHUS IPUKOCHOBEHUS?

[Tocne oTBeTa Ha MOCTABIEHHBIE BOIIPOCH CAEIANTE BBIBOIBI OTHOCUTEILHO BIMSHUS PAa3IMYHBIX AJIEMEHTOB IEMTH TOKA
uepe3 TeNo YeIoBeKa Ha ero BeTHYHHY, O TOM MOXKHO JTU IT0JIaraThCsl HA M30IUPYIOIINE CBOMCTBa O0OYBH U TT0JIa, O
HEOOXOIMMOCTH CPENICTB 3aIIUTHI OT MOPAKESHHS HIEKTPUISCKUM TOKOM B TIOJOOHBIX cuTyanusx. Kakue cpencTa 3amuThI
Bb1 MOTIIH OBI IPEATIOKUTH?

HUcxonHble TaHHBIE

Koprmyc xonmomunsHuKa He 3aHyJIeH U HE KacaeTcsi HUKaKUX 3a3eMJICHHBIX KOHCTPYKIuiA. [Iutatomias ceth TpexdazHast
YETHIPEXIIPOBOIHAS C 3a3€MIICHHOW HelTpanbro, (haszHoe HanpspkeHue - 220 B. CoTpyIHUK CTOWUT Ha JIEPEBSIHHOM TI0JTY B
[TPOMOKIIIMX HM3-3a JIOK/s1 OOTHHKAX.

Cxema JUIA aHaJIr3a
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Kon Nuauxarop OueHo4YHbIE CpecTBA
HHANKATOPA | JIOCTUKEHUS
KOMIIETeHIINH

IO — CONPOTHUBIICHNE 3a3EMJICHHS HEHTPAIIH;

6 — conpoTuBIEeHUE OOTHHOK;

Il — CONPOTHBIIEHHUE TT0JIa MKy MTOIOIMIBaAMH OOTHHOK U "3emIeit";
rgyH — CONpOTUBIICHHE PACTEKAHUIO TOKA C ()YHAMEHTOM 3/1aHUS;

Rh — compoTuBieHue Tena yenoBeka.

Bapuant ro, Om 16, I, rdyH, Rh,

Om Om Om Om
1o o’
MOKPBII cyxoi
A 3,7
b 59
B 6,8
r 9,3

)i 2,9




Kon
HHIMKATOPA

Nuauxarop
JOCTHKEHHUS
KOMIIETeHIINH

OueHo4YHbIE CpecTBA

ro E Rh rs I'n Tr byx
I—:}—@—( O
i 1

Ne 2,

CoTpynHUK Ouca CTOUT, KacasiCh PyKOH KOpITyca CUCTEMHOTO 0J10Ka nepcoHanbHoi OBM. JlocTaBas TOKyMEHTHI U3
CTOSIIETO PSAOM cefida, OH BTOPOH PyKOH KOCHYJICS €ro MeTauindeckoi monku. LIIHyp muTanust cucteMHOro 6J10Ka
OCHAIIEH BIJIKOH ¢ ABYMS paOOYMMU M TPETHUM 3aIIUTHBIM KOHTAKTOM (TI0 €BPOIEHCKOMY CTaHAapTy), HO PO3ETKa, K
KOTOPOI OH TMOJIKITIOYEH, UMEET TOJIHKO JIBa pa00UMX KOHTAKTa (POCCHIICKask KOHCTPYKIIUS ), UTO SBISIETCS HAPYIIEHUEM
MEeMCTBYIONINX MpaBwil. B pe3ynbTaTe HEUCIPABHOCTH MPOU3OIILIO 3aMbIKaHue (pasHOro MpOBOAHKKA Ha KOPILYC CHCTEMHOI'O
omroka. Ceiid nMeeT SMEKTPUIECKYIO CBSI3b C METAITMYECKAMHU KOHCTPYKIMAMU 31aaus. Onpenennre 3HaueHUs TOKOB
MPOXOAIIMX Yepe3 TEI0 COTPYAHUKA 10 ero IPUKOCHOBEHUS K ceiiy u nmocie npukocHoBeHus. OnpeaenuTe 3HaYeHNs
HaNpsHKEHUH MPUKOCHOBEHMS JI0 U TIOCJIE KacaHUs COTPYAHHUKaA celida.

Caenaiite BBIBOJBI OTHOCUTENBHO BIMSHUS Pa3IMYHBIX 3JIEMEHTOB LIETIM TOKA Yepe3 TEJIO YeI0BeKa Ha OAaCHOCTh
nopakeHus:, 00 000CHOBAaHHOCTH TPeOOBaHMIA AEHCTBYIOIINX MPaBWIL. [ 1€, TOMUMO MPaBUIL, JIOJDKHO OBITh YKa3aHO
TpeboBaHNe 00 MCIIOIH30BAHUH PO3ETKH C TPETHUM 3aIIUTHBIM KOHTakTOM? Kakue Mepbl, HCKITIOYaIoIie BO3MOKHOCTh
BO3SHUKHOBEHUS PACCMOTPEHHO CUTyarun, Bl MOTITH OBl TIPE/II0KUTD?

Hcxoaunle nannble

[Muratomas cethb - TpexdaszHas 4eTHIPEXIPOBOIHAS C 3a3eMIICHHOH HelTpaibio; Ga3Hoe Hanpsbkenue — 220 B.
CoIpoTHBIICHHEM 3a3eMJICHUS HEUTpa IpeHEOpeYb.

Cxema I aHaJIn3a




Kon
HHIMKATOPA

Nuauxarop
TOCTHKEHHUS
KOMIIETeHIINH

OueHo4YHbIE CpecTBA

MeTannu4eckne
KOHCTDYKLNK

0 A
Ceidy —/

CHcTEMHBIN Bnok e Nan

/7 T I T I T T T T T T |‘1//

DYHOAMENT 30aHUA

ro0 — COnpoOTHRIICHHE 00YBU COTPYAHHKA

I'T — CONTPOTHBIICHHUE TT0JIa MEXK]Ty TOJIONIBAMU O0YBU M 3a3eMJICHHBIMH KOHCTPYKIMSIMU 31aHUS
rpyH — COnpoTUBIICHHE PACTEKAHUIO TOKA C (yHJIAMEHTA 3/JaHUS

Rhpp — compoTuBieHne Tena COTPYIHIKA IO IyTH PyKa - pyKa

RhpH — conpoTuBieHue Tena COTpYAHUKA IO IyTH pyKa - HOTU




Kon
HHIMKATOPA

Nuauxarop
JOCTHKEHHUS
KOMIIETeHIINH

OueHo4YHbIE CpecTBA

Bapuant

CoTpyIHUK HE KacaeTcst
cefida

A

A

DKBUBaJIEHTHAs CXeMa

roo, Om

CoTpyIHUK KacaeTcst

ceiida

150 000

86 000

41 000

270 000

16 000

o,

95
000

73
000

670
000

15
000

240
000

1100

6 000 900

9300 800

49 000 500

9 000 600

17 000 400




Kon
HHIMKATOPA

Nuauxarop
JOCTHKEHHUS
KOMIIETeHIINH

OueHo4YHbIE CpecTBA

thu
(T E L [] thp
r
Tpvn "
1T 1

Ne 3.

[To pacniopskeHUIO PYKOBOIUTEIS OT/IENIa aBTOMATH3AINY OaHKa JIJIs 3aIIUThHI BEIYUCITUTEIHHON TEXHUKHU OT
PIIEKTPOMArHUTHBIX TIOMEX OBLJIO BBIMIOJHEHO 3a3eMiieHue. Kopmyca 000opypoBaHus, UCTIOIb3yEeMOTO Jist 00pabOTKH BaXKHOM|
MH(pOpMAIUH, OBUTH ITPHCOSIUHEHBI K 3236 MIIUTEIIO U, B HAPYIICHNE AEUCTBYIOMINUX MPABWI, OTCOSTMHEHBI OT HYJIEBOTO
3aIMTHOTO MPOBOIHUKA. OIIEHNUTE OMACHOCTH JIJISl COTPYIHHUIBI OaHKa, KOCHYBIIEIHCS] HOTOH IIWHBI 3a3eMJICHHS, 8 PYKOH -
METAJNTMYECKOM JIBEPU, UMEIOILIEH AJIEKTPUUECKYIO CBSI3b C METAJNIMYECKUMH KOHCTPYKIMSAMMU 31aHUS, U JIJIsl COTPYIHUKA
OXpaHbl 0aHKA KacaroIIerocs: pyKoi 3aHyJICHHOTO ITyJIbTa OXPaHHOM CHUTHATN3AIINH, @ HOTOU - BOJIOIIPOBOTHON TPYOHI.
Bo3HMKHOBEHHUE OMTACHOCTH OOYCIIOBICHO TE€M, YTO MPOU30ILIO 3aMbIKaHue (Pa3bl Ha KOPITYC OJJHOTO U3 3a3eMIICHHBIX
CHUCTEMHBIX OJIOKOB.

CﬂenaﬁTe BBIBOJBI O ITPABOMEPHOCTU PCHICHUA PYKOBOAUTECIIA OTACIa aBTOMATU3allUuH, 00 3(1)(1)€KTI/IBHOCTI/I pa6OTLI CJ'Iy>K6
OXpaHbl TPpyJa U TIIaBHOI'O SHCPIreTHUKA 6aHKa, O BJIMSIHUU PA3JIMYHBIX 3JICMCHTOB LICIIU 3aMbIKaHUSA HAa 3€MJIIO Ha YCJIIOBUSA

0€30MaCHOCTH.

Cxema JJIA aHaJIrM3a

'K — CONPOTHUBJICHUE 3a3€MJICHUS KOPITYCOB BBIYHUCIUTEIbLHOTO O60py,I[OBaHI/I$I




Kon Nuauxkarop OueHo4YHbIE CpecTBA
HHANKATOPA | IOCTUKEHUS
KOMIIETeHIINH

rpyH — conpoTUBIIeHHE PACTEKAHUIO TOKa B 3eMJie QyHIaMEHTA 3JaHuUs
I'B — COTMPOTHUBIICHHE PACTEKAHUIO TOKA B 3eMJIE CHCTEMBI BOJIOIPOBOIA
Rh1 — conporuBieHne Teaa COTPYAHUIIBI OaHKa

Rh2 — conporuBnenue Tena COTpyaHUKA OXPaHbI
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Kon Nuauxarop OueHo4YHbIE CpecTBA
HHANKATOPA | JOCTHIKEHUS
KOMIIeTEeHINH
A 3,8
b 7,6
B 94
r 53
I 6,7
OKBUBAJIEHTHAS cXeMa
a
R
@ E [] v
Cipym
Rpa TIg
8] 3
o 1
1IK-7.2 OcyuiectBisier Iepeyenb TeOPeTHYECKUX BONPOCOB K 3a4ETy:
OopraHm3anuio paboTr B
COOTBETCTBUU C 1. Biustaue 4actoTs U poZia TOKa Ha UCXOJ IMOPAXKCHUA.
HPOEKTaMHK 2. BiusiHue MHIUBUIYyaJIbHBIX CBOWCTB Y€JI0BEKa Ha UCXOJI IOPaKECHUSI.
npousBojacTea  pabot, | 3. Kpurepuu 6€30macHOCTH 31EKTPHIECKOTO TOKA.
TEXHOJIOrMYECKUMHU 4. OcB0O0OOXIeHNE TIOCTPAIABIIET0 OT TOKOBEIYIIINX YaCcTel 3JEKTPOYCTAaHOBOK HANPsDKEHUEM JI0 U Bbiie 1kB.

KapTaMu

5. Mepsl IepBOii TOMOIIH [TOCTPaIaBIIEMy OT AEWCTBHUS dIEKTPHUECKOTO TOKA.




Kon
HHIMKATOPA

Nuauxarop
JOCTHKEHHUS
KOMIIETeHIINH

OueHo4YHbIE CpecTBA

6. MckyccTBeHHOE JbIXaHHE.

7. Maccax cepara.

8. AHann3 oNacHOCTH MOPaKEHHUSI TOKOM B Pa3JIMUHBIX SIEKTPHYECKHUX CETSIX.
9. 3amuTHBIE MEPHI U CPEACTBA B AIEKTPOYCTAHOBKAX.

10. KoHTposb 1 mpoduIakTHKA 30 ISLIHH.

IIpuMepHble NpaKTUYECKUE 3aJaHUSA K 324ETY:
Ne 4.

[Ipu Bo3BpaleHNH U3 a3PONOPTa KOMMEPUYECKOT0 JUPEKTOPA U NEPEBOIUULIBI (PUPMBI TIOCIIE POBOIOB HHOCTPAHHBIX
MapTHEPOB MPOM30ILIa MoJoMKa aBToMoomist. [loka modep 3aHnMancs peMOHTOM, IIEPEeBOAYHIIA CITYCTHIACH C JJOPOTH,
uTOOBI HAOPATh MOJIEBIX BETOB. He 3ameTuB sexaniuii B TpaBe 000pBaHHBIH (a3HBIN MPOBOJ BO3IYLTHON THHUU
QIIEKTpOIEepeiadl, OHAa HACTYIIHIIA Ha HETO HOTOM. OLEHUTH OMACHOCTD AJIEKTPOIIOPAXKEHHUS, €CIIM HOTH HaXOIATCS Ha OJHOU
psiMoii ¢ 060pBaHHBIM MTPOBOJIOM. O0YBE IPOMOKIIA OT POCHI, IIO3TOMY €€ CONPOTUBIIEHHE MOYKHO HE YUUTHIBATS.
ConpoTUBIIEHNEM PacTeKaHUs ¢ HOT IpeHeOpeus. [TMHa yyacTka IpoBo/a, JISKAIIEro Ha 3eMIle, HAMHOTO 0OOJIbIIe ero
mamerpa d.

Omnwummre Bce coco0bl, KOTOPEIMH MOT'YT BOCTIOJIB30BaThCsl KOMMEPUYECKHI IUPEKTOP ¥ MIodep sl OCBOOOKICHNUS
MMOCTpafaBLIEH OT BO3IEHCTBHSI NEKTPUIECKOTO TOKA.

Hcxoaurle nannble

Jlunus snexTponepenaun TpexdasHas YeTHIPEXIIPOBOIHAS C 3a3eMIICHHON HEWTpalibio, pazHoe HanpspkeHue - 220B.
/InameTp npoBona - 14mM. PaccTostHre OT KOHITA IPOBO/IA, KOTOPOTO KOCHYJIACh HOTa 0 BTOPOi HOTH - 0,7M.




Kon Nuauxarop OueHo4YHbIE CpecTBA
HHANKATOPA | JIOCTUKEHUS
KOMIIETeHIINH

e

CxeMa JUIst agayImsa

Rh - CONPOTHUBIJICHUE TEJIa IICPECBOAYHIIBI IO ITyTH TOKA HOTa-HOIra
I - JJIMHA y4acTKa IIPoBO/Ja JICKalIEro Ha 3€MJIc
I - YICJIIBHOE CONIPOTUBJIICHUE I'PYHTA

0 - CONPOTHUBJICHUE 3a3CMJICHUS HeﬁTpaJ’[H

Bapu | R, I, ro,
aHT OMm ,M Omxm |Om




Kon Nuauxarop OueHo4YHbIE CpecTBA
HHANKATOPA | JIOCTUKEHUS
KOMIIETeHIINH

A 5,7
b 9,3
B 8,1
r 6,2
A 34

BoOnuszn YraBII€ro npoBoJa NOTEHIHAJIbI IOBEPXHOCTU 3E€EMITU USMEHAIOTCA, KaK ITOKa3aHO Ha PUCYHKE.

Hora, xoTopast kacaeTcst mpoBo/ia, IMEET MOTEHITHAI Fa

Ne 5,

[pu BpyueHnn OO IUTEIBHHUIIE TAHIIEBATBHOTO KOHKYpCa CIIEHAIBHOTO MPpH3a 0T (GUPMBI, €€ TIPEICTABUTEIb JePKall B
PYKe MUKPO(OH, KOPITyC KOTOPOTO B PE3yJIbTaTE HEUCTIPABHOCTU OKA3AJICS SIEKTPUUECKH COEIMHEHHBIM ¢ (pa30ii MUTaroLe
cetH. [loOeauTenpHNIIa KOHKYpCa HACTYIIMIIA HOTOM Ha HYJIEBOM MPOBOJ, HAYIIMIA OT OCBETUTENBHBIX YCTAHOBOK. B MOMeHT|
Bpy4€HUsI [IpHU3a 00a MOJIyYHIIU IeKTpuUeckuil yaap. OLeHnTe OacHOCTh CUTYalUU U ClellaiiTe npennoiokeHue oo ee
ucxone. [Ipoananusupyiite cuTyanuio, B KOTOpOil MpeAcTaBUTEdb GUPMBL, IPEXIE YEM BPYUUTh MIPU3, TIepena Obl
noOenuTeabHNULE MUKPO(OH AJIs1 OTBETHOTO ciioBa. IlonpoOyliTe OTBETUTH Ha T€ K€ BONPOCHI, YTO OBUIN 3a/1aHBI
OTHOCHUTEIILHO MIPEABIIYIIETO CIIydasl.

Uro, Ha Barm B3risiz, sBIsieTCsi OCHOBHOM 3TOM U IPYTUX MOOOHBIX ONMACHBIX cuTyaruii? Kakue 3amuTHbIe CpecTBa, MO
Bamremy MHEHWIO, MOTJIH OBl TIPEIOTBPATHTH TAKHUE HECUACTHBIC CITydan?

Hcxonnble JaHHBIC




Kon Nuauxkarop OueHo4YHbIE CpecTBA
HHANKATOPA | IOCTUKEHUS
KOMIIETeHIINH

OnexTpooOopyI0BaHHE CIIEHBI 3aITUTAHO OT Tpex(a3HO# YeTHIPEXITPOBOIHOM CETH C 3a3eMIICHHOW HENTpabo; GasHoe
Hanpspkerue - 220B. [IpoBoguMOCTBIO CIIEHBI TPEHEOPEUb.

.Cxema 1 anaansa
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HoS LA AL AT AR FOETAA EAAAL
Rh1 — conpoTtuBienue Tena moOEAUTEILHHIIBI IO MYyTH TOKA PyKa-HOTa
Rh2 — compotuBienue Temna nmpeacTaBuTeNs (PUPMEI 110 ITyTH TOKa pyKa-pyKa

100 — conpoTuBiIeHne 00yBH NOOEIUTEILHULIBI KOHKYpPCa
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Kon Nuauxarop OueHo4YHbIE CpecTBA
HHANKATOPA | JIOCTUKEHUS
KOMIIETeHIINH

Ne 6.

[Ipu peMOHTHBIX paboTax B MOJBAIILHOM ITOMEIIEHUH CTPAXOBOH KOMITAHWUH ObLIa IIOBPEKICHA N30SI OCBETUTEIILHOM
[TPOBOJIKY, U (pa3HBIN MIPOBOJI KOCHYJICS apMaTyphI KeJIe300€TOHHOTO TIEPEKPBITHUS, SICKTPUICCKH CBSI3aHHOM ¢ apMaTypoi
¢byamamenTa 3nanus. OEeHUTe OTTACHOCTD JUTSA COTPYIHUIIBI KOMITAHWH, KOTOpasi, pa3roBapuBasi Mo Teae(oHy B CBOEM
KaOWHETE, TIOJI0XKHUIIa HOTH Ha 0aTapero OTOIUICHHUS, TIPY 3TOM PYKOW OHA KOCHYJIach KOpITyca 3aHyJICHHOTO npuHTepa. s
VIPOILEHUS aHau3a OyIeM IoJiarath, 4TO COTPY/IHHUIIA KacaeTcsi OaTapen OroJICHHON HOTOM.

Hcxoanrle nannble

Cucrema ocBelIeHUs U Bce 000pyI0BaHUE CTPAXOBOW KOMITAHHUY 3alTUTaHbBI OT TpeX(pa3HOH YeTHIPEXIIPOBOIHOM CETH C
3a3eMJICHHOU HelTpaibto; hasHoe Hanpspkenue - 220B. ConporusieHue 3a3eMiieHus HeHTpaiu ro - 3.9 Owm.

Cxema JJIA aHaJInu3a
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rpyH - CONPOTUBIICHHE PACTEKAHUIO TOKA B 3eMJjie PyHIaMEHTa 3aHus
IOT - CONPOTUBIIEHNE PACTEKAHUIO TOKA B 3€MJI€ CHCTEMBI TOTUICHUS

Rh - COIMPOTHUBJICHUC TCJIa COTPYAHHNKA KOMIIaHUN

Bapuant royH, OM rot, Om Rh, Om

A
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IK-7.3 OcymiecTBinsier IlepeyeHb TEOPETHYECKUX BONPOCOB K 3a4€TY:
KOHTPOJIb COOJIIOCHUS
TEXHOJIOTHUECKOM . ObecnieueHne HEJOCTYITHOCTH TOKOBEIYIIIMX YacTEH.
10C/Ie10BATEIbHOCTH 1 . 3alUTHOE 3a3eMJICHHE.
paBUI  IPOM3BOLCTBA . 3alIUTHOE 3aHYJIEHHE.
pa6ot . 3alUTHOE OTKIIIOUEHHE.

. Hanpsxenne npukocHosenust. Hanpspxenue mara.
. Opranmszanus 0€30MacHON IKCILTyaTaIiH dJIEKTPOYCTAaHOBOK.
. [loaroroBka u 00y4yeHHE 3JIEKTPOTEXHUUECKOTO TIEPCOHAIA.
. KBanudukanmonHsie rpymniisl IO 37eKTPoOe30MaCHOCTH U YCIOBUS UX IPHUCBOCHUSI.
. Opranu3anoHHbIe MEPOTIPHUSTHS, 0OecrieunBarone 0e30MacHOCTh padoT.
10. TexHuueckue MeponpusTUs, oOecreynBarone 6e300acHOCTs paboT CO CHATUEM HANPSHKEHUSL.
11. 3ammra yegoBeKa OT BO3ACHCTBHUS 3JIEKTPOMArHUTHBIX MOJIEH MPOMBIIUICHHON YacTOThl. DKPaHUPYIOMIHUNA KOCTIOM,
DKpaHUPYIONTUE YCTPOUCTBA.

OO ~NOoO Ul WwWwN -
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Ne 7.

[Ipu nemoHCcTpanyy HOBBIX 00Pa3OB MPOAYKIMY Ha TEXHUUECKON BHICTaBKE MPOM30IILIO 3aMbIKaHHE (pa3HOTO MPOBOAA HA
KOPITYC OTHOTO M3 MPECTABICHHBIX TPUOOPOB. B MOMEHT 3aMbIKaHUs PEACTaBUTENb GUPMBI-TIOKYTIATENs Kacaucs KOopIryca
ATOTO NMpUOOpa; APYroi pyKoil OH 00JIOKOTHUIICA O METAIMYECKOE OIPaKICHUE, PA3IEIAOLIee IKCIIO3UINN YIaCTHUKOB
BbICTaBKH. OLIEHUTE, KaKOH ONaCHOCTH OH MOABEPraeTcsl, €CJIU BHICTABICHHBIE SIKCIIOHATHI 3aHYJIEHBlL. BBIUNCINB BEIMUNHY
HaNpsDKEHUS IPUKOCHOBEHHUS M BpeMs, B T€UEHUE KOTOPOTO Ha YesioBeKa OyAeT IeHCTBOBATh 3TO HANPSHKEHHUE, OMPEIeITUTe
o tabmure 2 'OCT 12.1.038-82, sBisieTcs Tn TaKoe AIIEKTPUIECKOE BO3ICHCTBHE JOITyCTUMBIM.

Caenaiite BBIBOJIBI OTHOCUTEIBHO MPABUIBHOCTH BHIOOPA YCTPOWCTBA TOKOBOM 3aIIUTHI (TEIIOBOTO PACLICITUTEINS).

[TorpoOyiiTe OLEeHUTH OACHOCTh MOAOOHON CUTYallMH, €CIIU YeJIOBEK KacaeTcsl He KopIyca npuoopa, B KOTOPOM
MIPOM30ILIO 3aMbIKaHHUE, a KOPITyca PsZIOM CTOSIIET0 3aHYJIEHHOT0 pubopa.

HUcxonHsle TaHHBIE

[TpuGops! PUPMBI-IKCTIOHEHTA, B CEKITUH KOTOPOH MPOM30IIIJIa aBapHs, 3aUTaHbl OT TpeX(a3HOoH YeThIPEXIPOBOIHOM
CETH C 3a3eMJICHHON HEWTpalibio Yepe3 aBToMaTuieckuil TerumoBoit pacuenurens AE-1000 Ha Tok 16A, dha3HOe HanpshkeHNE)
ceTH - 220B. MeTauinueckoe OrpakIeHIe UMEET AIEKTPUUECKYIO CBA3b Yepe3 KOHCTPYKIIMH 3/IaHUS ¢ €ro ()yHIaMEHTOM.

B3anMHOI HHAYKTUBHOCTBIO MEKAY (Da3HBIM M HYJIEBBIM IPOBOAOM IpeHeOpeus. MHIyKTHBHOCTSIMU (ha3HBIX M HYJIEBOT'O
[IPOBOJHUKOB NpeHeOpeub. CONpOTHUBICHUSAMH pacTeKaHUs TOKa ¢ (hyHIaMeHTa 30aHus [QyH 1 3a3eMJICHUsI HEITpau o mo
CPaBHEHHIO C CONPOTUBIICHHEM Tela YenoBeka Rh npeneOpeus. [IpoBoAMMOCTHIO O0YBH U 10JIa MEK/Ty HOT'aMH YeJIOBEeKa 1
METaJUNTMYECKUMHU 3a3eMJICHHBIMHU KOHCTPYKLMSIMU 3[aHuUs IPEeHEOpeyb.

CxeMa Juist agaymsa
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RO - COIIPOTHUBJICHUC (1)a3H0r0 MMPOBOJHUKA OT UCTOYHUKA IMUTAHUA 1O MCCTA 3aMbIKaHUS

RH - COIIPOTUBJICHHUE HYJICBOTO IIPOBOAHMKA OT UCTOYHHUKA NUTAHUA 10 MECTA 3aMbIKaHUA

Bapuant |R®,0m |RH,OM | ZT/3,0Mm

A 056 0,97 0,22
b 087 1043 0,11
B 032 054 0,18

r 1,03 |1,76 |0,53
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A 0,44 0,75 0,08

ZT/3 - COIIPOTHUBJICHUE OOMOTKH MCTOYHUKA ITUTAHUS CETH

XapakTEPHUCTHKHU TEILIOBOI'O PACIIECITUTEIIS

ITpu 3ambikaHKuH (Ha3HOTO MPOBOJIA Ha KOPIYC 3aHYJIEHHOTO Mpubopa, TOK 3aMBIKAHHUsI IPOTEKACT 110 JABYM BETBSIM: Yepe3
HysieBoi npoBoAHUK (IH) 1 yepes Teno 4yenoseka, rdyu. u ro (Ih).

DKBUBAJIEHTHAs CXeMa

Ne 8.

Haxopnsmuiicsi B KOMaHIUPOBKE COTPYAHUK OT/AEIa MapKETHHIa IPUHUMAJ BAHHY B CBOEM FOCTHHUYHOM HOMeEpe.
KocHyBIIUCH PYKOM KpaHa, OH MOJIYYHJI 3JICKTPHUECKUH yaap.

K HecuacTHOMY citydaro TipuBenia cieyromnias 1nenb coobITrii: [Ipu mocnenHemM peMOHTE CAaHTEXHUKH BaHHA ObLIa
3aMEHEHa, HO PEMOHTHUKH, B HApYyILICHUE ACHCTBYIOMIMX MIPABUII, HE BBIIOJHMWIN METAJUTMUECKYIO CBSI3b MEXAY BaHHOU U
CHCTeMO# BOJONPOBOAA. B cucTeme kaHanm3anuy 34aHus MPOU30ILIA yTeuka. MecTo yTedKH HaXOqMIIOCh HEAAEKO OT
3a3eMIIATeNs TpaHC(HOPMAaTOPHON OACTAHINH. V3-3a CHIIFHOTO YBIQXKHEHUS TPYHTA CHCTEMA KaHAM3AIllMU OKa3aJ1ach IO/

@ =87 -9 o . . .
IMOTCHOHUAJIOM * e . E , TAc - T- IIOTEHIMAJI 3a3€MJICHHOU HCI/ITpaJ'II/I TpCX(I)aBHOI/I BTOpI/I‘lHOI/I O6MOTKI/I

Tparc(opmaTopa MOCTAHIINH.

HOHBBYﬂCB HHTepaTypoﬁ, YKa)KUTC, KaKMUC OLIYIICHUA 6y,[[CT HCIIBITBIBATh YCJIOBCK, HpI/IHI/IMaIOH_II/Iﬁ BaHHY. C IIOMOIIIBIO

I'OCT 12.1.038-82 oneHuTE CTENEHh ONACHOCTH, KOTOPOH OH nojaBepraercs. YTo MoKeT npeAnpuHATh NOCTPaiaBLINil, eCiy|
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OH HE B COCTOSIHAU Pa3KaTh MAIBIBI PYKH, 00XBATHUBIIIEH KpaH?

HcxoaHble JaHHBIC

[MoreHnman HelTpamy ObUT OBBIIICH BCJICACTBUE 3aMbIKAHUS OJJTHOTO U3 (ha3HBIX MPOBOJIOB HA METATITUICCKHUE
KOHCTPYKITUH, UMEIOIINE CBA3b ¢ 3eMiicii. Da3Hoe HalpsKeHHE BTOPUYHON 0OMOTKHU TpaHCcopMmaTopa mojacTanmnuu - 220B.
COHpOTI/IBHCHI/IC 3a3CMJICHUS HeﬁTpaJ]PI (C YUCTOM BJIMAHUA CONIPOTUBJICHUA PACTCKAHUIO TOKA B 3€MJIC CUCTEMBI
KaHAJIM3aiu K ) - 3,2 OM.

CxeMa JUist agaytmsa
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Rh — COIPOTHUBJICHUC TCJIa YCJIOBCKA
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I'B — CONPOTHUBIICHUE PACTCKAHMIO TOKA B 3€MJIE€ BOJOIIPOBOIA
KB — COIIPOTHBJICHUE BJICKTpH‘leCKOﬁ CBs3U MCIKAY KPAaHOM U BaHHOM

3M — COIIPOTHBIIEHUE PACTEKAHUIO B 3€MJIE KOHCTPYKIIMM, HA KOTOPBIE MPOU3O0IIIO 3aMbIKaHUE
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Bapwuant |Rh, Om |rB, OM [rkB, OM r3M, OM

A
b 8,7
B
r 9,9
A

[Ipex e Bcero, HEOOXOAMMO HANTH MOTSHIIMA HEHTPaAJIX MOACTAHIIMH. Ero BeIMYrHa ONpe/IeIIIeTCsl HAPSDKEHUEM CETH H
COIIPOTUBIICHUSIMU [0 U I3M.

OKBUBaJIEHTHAS CXeMa JIJISl ONIPEACIICHUS (PO

Ne 9,

Bo3Bpamasice 10Moii ocie Mpe3eHTalul HOBOTO IPOEKTa oHc-MEeHeKep COMIICS C JOPOTH U OKa3ajcs HEAAIeKo OT
Kapbepa. O0X0/1s TyXKy, OH MOJHSUIICS Ha Kydy 3€MJIM U, yIIEPKUBasi paBHOBECHE, B3SUICS 3a MPoBoA paanodukanun. [Iposonal
[paIMOTMHNYN H3-32 O0pbIBa Kacaluch (ha3HOro npoBoa JMHUM atekTponepenadn. C nomomursio 'OCT 12.1.038-82 ouenure
OITaCHOCTH CUTYyaruu Juist opuc-menemkepa. Kakue onrymenus on ucneitaet? (Cm. [7] nnn [8]). Kakue crioco0Os! ero
OCBOOOXKACHUS OT ACHCTBHUS JIEKTPHUECKOTO TOKa Bl MokeTe npeanoxuTh? Kakne TeXHMYeCKue CpecTBa 3alliThI

CIIOCOOHEI B HO,Z[06HOI71 CUTyallun COXPAHUTD KM3Hb HOCTpa}.‘[aBH.IGFO? MO3KHO JIM CUMTATh TAaKOM HEeCUACTHHIN cnyqaﬁ
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CBSI3aHHBIM C ITPOU3BOJCTBOM, €CJIKM BO BPEM: IIPE3CHTAILIUN ocl)nc—MeHezm(ep HCTOJHSII CBOHM 00S3aHHOCTH.

Hcxonnbie naHHBIE

Jluapns, nuTaromas 3J1eKTpooOOpYyINOBaHME Kapbepa, Tpex(aszHas, TpeXNpOBOAHAs, HEHTpalbHas TOYKAa HCTOYHUKA
MUTaHusl U30IMpoBaHa. EMKocTn Mexay (a3HBIMH MPOBOJAMH JIMHUM U 3eMJIEH OJMHAKOBBI, aKTUBHON MPOBOAUMOCTBIO)
30K TIpeHeOpedb. YacToTa HampspkeHus: nmuTaromer nuHun - S0, 3emist mocne Moxas cbipas, 00yBb MOKpas;
COIIPOTHUBIICHUSAMH PACTEKAHHIO TOKA C HOT IOCTPAJABIIEro U CONPOTUBICHNEM 00yBH NpeHeOpeUb.

S //% |

Mpoeog
paanonuHun

Cl12 CU?

CH — emMKOCTh MEXTY (ha3HBIM IMPOBOJIOM U 3eMJICH
Rh — conpoTuBienune Tena yeiaoBeka
E — ¢asnoe HanpshkeHne HCTOYHUKA TUTAHUS

Bapuant CcH, o© Rh, Om E,B
A 2-10-6

b 5-10-7

B 7-10-7

r 1.2-10-6

I 4-10-7
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OKBUBAJICHTHAA cxeMa
Xu

3

3nech Xy — EMKOCTHOE COMPOTHUBIIEHHE MEXTY (a3HBIM IPOBOJIOM U 3eMJICH

<. - i

rae f _vacrora MUTAIOIIEN CETH.

IlepeuyeHb TeM, NpeAIaraeMbIX CTyIeHTAM VI MOATOTOBKH KOHCIEKTOB B PAaMKaX H3y4aeMoii TUCIUTIIMHbBI:

1. [lelicTBHe OSJNEKTPHYECKOTO TOKAa Ha TeJlo 4eJoBeka. [lepBas MeIWIMHCKAas IOMOINb IOCTPAJaBIIEMy OT
HIIEKTPUYIECKOTO yIapa.

2.  IlnakaTel ¥ 3HAKU 3JIEKTPOOE30MACHOCTH.
3. Opranuzainms 1 OCHOBBI 0€3011aCHOT0 00CTYKUBAHUS IEKTPOYyCTaHOBOK. OdopmiieHre HApsI-T0IMyCKa )i padOThI
B DJICKTPOYCTaHOBKAX.

4.  CpexcTBa 3alIUTHI B 3JISKTPOYCTaHOBKAX. 3all1Ta YeI0BEeKa OT JCHCTBUS AIEKTPOMArHUTHBIX MOJICH.

5. Krnaccudukauus nepcoHana 1o 3J1eKTpode30nacHOCTH.

KoHcneKThI BRIMONMHAIOTCS 005eMOM 10 5-6 pyKONMCHBIX cTpaHuil. B Temax 1-4 KOHCHIEKT HEOOXOIUMO JOTIOIHATh
HarJIsIIHBIM MaTepuaioM — KapTUHKaMH, Ta0JIMaMH | T.JI.




0) ITopsinok npoBeneHust NPOMEKYTOYHOM aTTeCTALMH, TOKA3aTeJM H KPUTEPHH
OLICHUBAHUS:

[TpoMexyTouHast ATTECTALMS 110 JUCIHUILIHHE « IEKTPOOE30MaCHOCTh)» BKIIOYACT
TEOPETUYCCKHIE BOMPOCHI, TO3BOJISIOIINE OIEHUTh YPOBEHb OCBOCHHUS 00YJarOIIUMUCS 3HAHUH, U
NpPaKTHYSCKHE 3a/1aHHsI, BBISBIIAIONINE CTEIICHb CHOPMUPOBAHHOCTH YMCHUIN M HABBIKOB.
[TpoBoauTcs B hopme 3auera.

3adver 1Mo JaHHOW JAUCIMIUIMHE IPOBOAMUTCS B YCTHOM (hopMe, BKITFOUAET TEOPETUUCCKUE
BOIIPOCHI U TIPAKTUYCCKUE 3a/1aHusI.

IHoka3aresu U KPpUTEPUHM OLICHUBAHMS 3a4eTa:

—«3a4TEHO» — CTYJCHT JOJIKEH 3HaTh MPUHIIUIIBI paOOThI MUKPOIIPOLIECCOPHBIX
YCTPOMCTB PEIECHHON 3al[UThl U aBTOMATUKH 3JIEKTPOIHEPIreTUUYECKUX CUCTEM U CUCTEM
3IEKTPOCHAOKEHUS, BIIaJIETh OCHOBAMH IPOTrPAMMHUPOBAHUS MUKPOITPOLIECCOPHBIX TEPMUHAJIOB
3aIUTHI 00BEKTOB ICKTPOIHEPTCTHUKH;

—«He 3a4TEeH0» — CTYJCHT HE MOKET [T0Ka3aTh 3HAHUS HA YPOBHE BOCIIPOU3BEACHUS U
00BbsICHEHUS MH(OPMAIIH, HE MOXKET TTOKa3aTh MHTEIJICKTYaJIbHbIE HABBIKU PEIIEHUS MMPOCTHIX
3azay.



