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YTBEPXIEHO Ha 3acefaHuu

BbIMyCKatolel Kadeapbl '

«04» ampenst 2024 r., npoTokosa Ne 8

3aBeytomuii Kadeapoii / Poues B.D.
«04» anpens 2024 r.

COI'VIACOBAHO:
OKCIepThI':
JIlutBuHeHko A.B., K.T.H., foueHT Kadeaps! ']

@®.1.0., A0/DKHOCTb, OpraHu3aLys TIOATHCH

MockaneHko T.B., K.T.H., fjoueHT Kadenpsl I'[]

®.1.0., A0/DKHOCTB, OpraHu3aLys TIOATIHCH
COCTABUTEJID (W):
Penmx 3.®., cr.npenojasarenb Kadenpol ']

®.1.0., A0/DKHOCTD, OpraHu3aLys MOJINUCh

! OKcnepT mepBbIii: CO CTOPOHBI BhIMyCKarowied Kadeapbl (Wi paboTogare/b). DKCIEPT BTOPOM: CO CTOPOHBI
obecrieunBaroleii Kadespel.



IInaHupyeMblie pe3y/ibTaTbl 0CBOEHHS MPOrpaMMBbl (cofepikaHue U KOJbl KOMIIeTeHI{Hil):
MK-4

CrniocobHOCTh pa3pabaThiBaTh U PeaM30BbIBATh POEKTHI CTPOUTE/ILCTBA, PEKOHCTPYKLUM U
riepeBoOpy>KeHusi 00BEKTOB OTKPBITBIX TOPHBIX PAa0OT Ha OCHOBE COBPEMEHHOM MEeTO/I0/I0THU
MPOeKTHPOBAaHUS KapbepOB U MH(OPMaLMOHHbBIX TeXHOJIOTHH;

IIK-4.2

- yuacmeyem 8 naHUpO8aHUU npou3goocmea 20pHblx pabom u paspabomke npou3eo0CMEeHHO-
mexHUuecKoll U NpoeKMHO-CMemHoll 0oKymMeHmayuu;

IIK-4.3

- pa3pabambieaem nacnopma 6)époe3pbleHb1x, 8bIEMOUYHO-NO2PY30UHbIX U 0MBAAbHbIX pabom, a
makdice Opy2yl0 MexXHU4YecKyro OOKyMeHMayuro Ha nposeedeHue OMKpbIMbIX 20pHbIX pabom u
KOHMPOAUPOBAMb ee UCNO/NHeHUe;

IIK-4.4

- @1adeem memoOaMu NpUHSMUSL U OYeHKU NpPOeKMHbIX pelleHuil npu eblbope mexHo/n02uU,
MexaHu3ayuu u op2aHu3ayuu OmKpbiMbIX 20pHbLX pabom;

IIK-4.5

-ocywecmenaem KOHMPpO/1b coomeemcmeus npoeKkmoe mpe6oean1M cmaHaapmoe,
mexHu4eCKum yCc/aoeusim u OOKymeHmaM npomblul/1IeHHOU 6630naCHOCTnU,'

IIK-4.6

-ucnosb3yem uH@OpMayuoHHble mexHosno2uu 015 6blI6Opa U NPOeKMuUpPOBAHUsI PAYUOHAAb-HbIX
mexHO/M02UYeCKUX U 3KCIIyamayuoHHblX, 4 makdxce 6e30nNdacHbIX napamempos 8edeHust
OMKPbIMbIX 20PHBIX pabom;

IK-7

CriocobHOCT,  TIPUMEHSITh ~ HaBLIKM ~ HAyYHO-MCC/IeZIOBAaTe/IbCKUX  paboT  TMpH _ pelieHuH
TIPOM3BO/ICTBEHHBIX 3a/iau 110 TEXHOJIOTUH, MeXaHW3al[iK U OPTaHU3al[ii TOPHBIX padoT.

IIK-7.2

-ocywecmessaem uszyueHue Memooo8 U MemooukK npOGQ@QHUﬂ OCHOBHbIX UHJCEeHEepHbIX pacyemos
meopemuuyeckKux U 3KkcnepumeHmda,ibHblX uccae008aHull.



ITactopt ¢oH/1a OLIEHOUHBIX CPE/ICTB

TpeboBaHus K yPOBHIO HanmenoBanue
Kop YCBOEHHsI KOMITeTEHLIUU OLIEHOUHOTO
KOHTPOJIU-
No | KOHTpOIMpYyembiepasy, pyemoii CpeACTBA
" | enbl (TembI) KOMITeTEeHLU
U (WK ee COTJIaCHO
yacTy) yueOHOMY TIaHy
1 3Hamb:
BBegenue. -YCTPOMCTBO U 3/IeMeHThI JIMHUN
OnekTpobe30rnacHOCTb 3/1eKTporiepe/iau KapbepoB;
npu  eKTPUUKAL[N -WUCTOYHUKH 3€KTPOCHAOKEeHUST
OTKPBITBIX TOPHBIX pa- OTKPBITBIX T'OPHBIX pa60T.
GOT. Ymemb:
-BBIOMPATh pallOHA/TbHbIE
BHeliHee ¥ BHyTpeHHee CXeMbI BHEILIHET'0
3/7IeKTPOCHab)keHne  OT- 3/IEKTPOCHA0XKeHHs Kapbepa.
KPBITBIX TOPHBIX PaboT. Bnademb:
-0CO0EHHOCTAMM ¥ CXeMaMU TlpakTnyeckue
pacripesiesieHus 3J1eKTPO3HEepruu paboThI
Ha Kapbepax.
2 SHaAMb: KypcoBoii npoekT
-KnaccuuKaiuio U XxapakTepuc-
OeKTpUUecKrueHarpys- DK3aMeH
KH 11 OTIpe/ieNieHre MOII[- [1K-4 TUKUIJIEKTPOIIPUEMHUKOB
HOCTH TpaHcdopma- I1K-7 Kapbepos, .
TOPHBIX TIO/ICTAHLAA. - CXeMbl U YCTPOMCTBO I'JIaBHBIX
OneKTprueckoe  006opy- CTalMOHAPHBIX MOACTaHL{HH
JloBaHWe TIOACTAHLMN W Kapbepos.
ero BbIOOP. Bnademn:
Cxembl W YCTPOWCTBO -BBIOOPOM UHCJIa, MOILI[HOCTH U
S/IEKTPUHECKHX TIOACTaH~ pexkuma paboThl TpaHchopMa-
LM,  pacripefienuTesb- TOpOB.
HBIX W TIPUKJ/IKOYATEe/Ib- Ymemb:
HbIX TLYHKTOB. - POM3BO/IUTh pacyeT BO3AYIII-
HBIX U KabOe/bHBIX CeTel Kaph-
epa.
3 3Hamb:
-YCTPOMCTBO U 3/IEMEHTHhI JIMHUU
3/1eKTporiepe/iau KapbepoB;
- YCTPOUCTBO CBETU/IBHUKOB U
TIPOKEKTOPOB.
DJIEKTPUUECKHE CETH. Bnaademn :
DJIEKTPUUECKOe OCBeLL[e- -BbIOOPOM CeueHU TIPOBO/IOB U
Hue. KabeJiei 10 yC/IOBUSIM Harpesa,
5KOHOMHYECKOU MJIOTHOCTH TO-
Ka, MeXaHUUeCKOW MPOUYHOCTH U
roTepe HanpsKeHUs.
-BBIOOPOM CHUCTEMBI OCBEIIIeHUS,
HOPMHPOBaHKEe OCBEILIEHHOCTU
Ha OTKPBITHIX pa3paboTKax.
4 | OcHOBBI peneliHoli 3a- 3Hamb: [TpakTHUeckue




IIUThI U aBTOMAaTH3aLIAH
B CHCTeMax 3/1eKTPO-
CHaOKeHUs.

I1K-4
[IK-7

-00111Me cBeJieHUst 0 KOPOTKUX
3aMbIKaHHSIX, BUZBI KOPOTKOTO
3aMbIKaHUSI.

Ymemb:

-POU3BO/IUTH PacyeT TOKOB
KOPOTKOT'03aMbIKaHUSI?
Bnademp:

-3alIMTON OT 0HO(a3HBIX
3aMbIKaHUM Ha 3€MJIIO0, 3all{ATON
CUJIOBBIX TPaHC(HOPMaTOPOB U
3/1IeKTpo/iBUraTesield, atmocdep-
HBIMU TIepeHarpsbKeHUsIMUA 1
3allUTOU OT HUX.

paboThI
KypcoBoi1 npoekt

DJK3aMeH

MWUHHCTEPCTBO HAYKU U BBICIIEro obpa3oBanus Poccutickoit @esepaiiuu




®T'AQY BO "Ceepo-BocTouHslii ¢esepanbHblii yHuBepcuTeT uMeHn M.K.AMMocoBa"

TexHuueckuit UHCTUTYT (¢dunuan) B r.HeproHrpu

Kadezpa ropsoro zena

ITIporpamma 3K3amMeHa

[TporpamMMa 5k3amMeHa BK/IOUaeT B ce0si 2 TeopeTHUeCKMX BOIpoca M 1 MpakTUuecKoe
3a/laHue, HarpaB/IeHHOE Ha BbIsIB/IeHUE YPOBHS C()OPMHUPOBAHHOCTU KOMITETEHLUH.

21.
22.
23.
24.

25.
26.
27.
28.
29.
30.
31.
32.
33.
34.

I. Teopernueckue BONpoCkl

Oco6eHHOCTH 3/IEKTPOCHA0KEeHHS OTKPBITHIX TOPHBIX paboT.

OCHOBHBIe TIOTPeOUTENH /IeKTPOIHEPTHU Ha Kapbepax.

OcobenHocTH paboTHI 3/1IEKTPOITOTPeOUTE el Kapbepa.

OnacHOCTH, CBsI3aHHbIE C TIPUMEHEHHEM 3/IEKTPOIHEPTUU B YCJIOBUSIX OTKPBITHIX
TOPHBIX pabor.

Y cnoBus opakeHus1 uesioBeKa 3/IeKTPHUeCKUM TOKOM.

OneKTpo06e30I1acHOCTb B CETSIX W30JMPOBAHHOM U 3a3eMJIEHHOW HEeHUTpPasIbIO.
KOHTpPO/Ib COCTOSIHUSL U30JISIL[UM U 3aIlIUTHOE OTK/TFOUEHHe.

Y CTpOUCTBO 3alUTHBIX 3a3€M/IEHU B yC/IOBUSIX KAPbEPOB.

PacueT 3al[UTHBIX 3a3eM/IEHUI KapbepoB.

. [IpoBepKa 1 KOHTPOJIb 3a3eMJISIIOLLMX YCTPOMCTB.

. MepnI 3a[UThl OT NOpPaXKeHUs1 37IeKTPUUECKUM TOKOM.

. InpuBuayanbHble 3allUTHBIE CPe/CTBA.

. VicribITaHus 3al[UTHBIX CPe/ICTB.

. lcTouHMKuM 371€KTPOCHA0KeHHsT OTKPBITBIX TOPHBIX PaboT.

. KaTeropuu HaZie>kHOCTH 3/71eKTPONPHEMHUKOB KapbepoB.

. TUMOBBIe CXeMbI BHEIIIHETO 3/IeKTPOCHA0KeH!s KapbepOB.

. Bb1Oop parjuoHanbHOM CXeMbl BHEIITHETO 3/IEKTPOCHA0KEHUS Kapbepa.
. Oco6eHHOCTH U CXeMbl pacripe/ie/ieHus 3/IeKTPO3HePriuH Ha Kapbepax.
. Knaccudukaiys v xapakTepucTHKa 371eKTPONPUeMHHUKOB KaphepoB.
.I'padviku  s71€KTpUUECKUX HArpy3oK MO TIPOJO/DKUTENbHOCTH (TOHOBblE U

CYTOYHBIE).

MeTogpl onpeziesieHus1 3/1eKTPUUeCKUX Harpy3oK.

Kaprorpamma Harpy3ok u onpepesneHue mecra coopyxenust ['TIIT.

CuioBble TpaHC(OPMATOPHI.

OnpepeneHre MOIL{HOCTH TPaHC(HOPMATOPOB IJIaBHBIX CTALMOHAPHBIX MMO/ICTaHLIUN
KapbepoB.

OnpepeneHre MOILIHOCTY TiepeIBUKHBIX TPaHC(HOPMAaTOPHBIX MOACTaHLUA.

Bb160p umc/1a, MOILI[HOCTH M peXKuMa paboThl TpaHCPOPMATOPOB.

Beiktouarenu Ha HarpsbkeHue Beiie 1000 B.

Paszvegunutenu. OTaenureny U KOPOTKO3aMbIKaTeH.

V3019TOpPBI U LLIVHBI.

M3mepuTeibHbIe TPAaHCPOPMATOPbI TOKA U HaTIPSPKEHUSI.

IIpemoxpanuresny.

Arnrnapatypa yrnpas/eHus U 3aluThl HarpsbkeHreM 10 1000 B.

OO01Me cBefieHHs TI0 BBIOOPY 3/1IEKTPOOOOPY/I0BAHUS TTO/ICTAHIIHM.

[TpoBepka 371eKTPO0OOPYI0BaHUS MMOACTAHIUN 110 HOMUHA/TBHOMY W aBapUHHOMY
pe>XrMaM.



35. CxeMbl ¥ yCTPOUCTBO IJIaBHBIX CTAllMOHAPHBIX MO/ICTAHLMM KapbepoB.

36. CxeMbl M YCTPOMCTBO pacrpe/ie/IiTeNbHbIX TyHKTOB.

37. CxeMbl U yCTPOMCTBO Mepe/IBIKHBIX TPaHC(HOPMATOPHBIX MO/CTaHLIUM.

38. YCTpOWCTBO U 3/1eMeHTHI JIMHUM 3/1eKTporiepesiay KapbepoB.

39. IlpoBoa u kabenu, MpUMeHsieMble B 3IEKTPUUYECKUX CETSIX KapbepoB.

40. Bribop ceueHuii MPOBOJIOB W Kabesieil 10 YC/IOBUSIM HarpeBa, SKOHOMHYeCKOM
IIJIOTHOCTH TOKA, MEXaHUUeCKOM NIPOYHOCTH U NTOTepe HarpshKeHUsl.

41. Crioco6pI TIPOK/IaZIKU Kabesiei.

42. KOHCTPYKTHBHOE BBITIOJIHEHHE BO3/YIIHBIX JTeKTPUYECKUX CeTel.

43. O61ye cBe/ileHUsI 0 KOPOTKHX 3aMbIKaHUSIX, BU/Ibl KOPOTKOT'O 3aMbIKaHUSI.

44. PacueT TOKOB KOPOTKOI'O 3aMbIKaHHUS.

45. OrpaHuyeHre TOKOB KOPOTKOI'O 3aMbIKaHUSI.

46. YCTpOICTBO U OCHOBHOE 3/1eKTPO0O0PY/[0BaHHE TSATOBBIX MO/ICTAHLIH.

47. YCTPOUCTBO Y 3/IEMEHThI TATOBBIX CeTeld, pacueT MOLHOCTH TArOBbIX MO/ CTaHLIWH,
pacueT KOHTAaKTHBIX CeTeM.

48. OCHOBHBIE 3JIEKTPUUECKHE WUCTOYHUKU CBeTa, UX [OCTOMHCTBA W HeJOCTaTKH,
5KOHOMUYHOCTb Pa3/IMYHbIX UCTOUHMKOB CBeTa.

49. YCTpOUCTBO CBETU/ILHUKOB U TIPOXKEKTOPOB.

50. Beibop cHcTeMbl OCBelljeHUs, HOPMHDOBAaHWE OCBEL[eHHOCTH Ha OTKPBITBIX
pa3paboTKax.

51. MeToap! pacueTa 371€eKTPUYECKOTO OCBeIlleH s, 00/1aCTh X ITPUMeHeHHUs.

52. ABTOMAaTH3aL1sl OCBETUTEJIbHBIX YCTaHOBOK.

53. YCTpOMCTBO U 3/71eMeHThI OCBETUTE/IbHBIX CeTel KapbepoB.

54. OCHOBHbIE CBeJIeHUsI O PeJIeliHOM 3alljuTe.

55. MakcumMasibHasi TOKOBast 3aluTa 3/1eKTPUUeCKUX CeTeu.

56. 3aluTa oT oHO(a3HbIX 3aMbIKaHWW Ha 3eMJIHO0.

57. 3aumra cUI0BbIX TpaHC(HOPMATOPOB U 3/1eKTPOZBUraTesei.

58. ATMocdepHble nepeHanpsHKeHUs U 3alliyiTa OT HUX.

59. ABTOMaTH3aLys B CUCTEMAX 371eKTPOCHA0KeHHsI.

60. [ToHsiThe o Ko3(duieHTe MOIIIHOCTH ¥ MeTO/IaX ero MOBBIIIeHUS.

61. BeIOOp KOMITEHCHUDPYIOIUX YCTPOWCTB //Is TIOBBIIeHNST KO3 (HULIeHTa MOIIJHOCTH.

62. Y jenbHble pacxo/bl 371eKTPUYECKON SHEPTUU. DJIeKTPOBOOPY>KEHHOCTh Tpy/a.

63. YueT u TapuurKaLys 371eKTPO3HEPruH.

II. IIpakTH4YecKue BONpPOCHI

1.CoBOKYIHOCTb 371eKTPOTEXHUYECKUX YCTPOWUCTB U (WIK) U3flenui (3/1eKTPOJBUTaTe !,
IIyCKOBBI€e anraparbl, CTaHLIMU YIIpaB/ieHNsl, TPAaHC(OPMaTOPhI U T. 11.) Ha3bIBAOT ###.
2. [To ycnoBusIM 3KCILTyaTaljiy 3/1eKTpoo0opyAoBaHye pa3jienieHo Ha###.,cityKaltiee fi/s
9KCIUTyaTaruu 0e3 repeMerrieHrs OTHOCUTEIbHO 00CTy>KMBaeMbIX 00ObEeKTOB
(anekTpoobopyA0BaHKeE TJIaBHBIX TTOHU3UTE/TBHBIX U LIEHTPAJIbHBIX [10/[36MHBIX M10/ICTaHLIMH,
BEHTU/IATOPOB IJIaBHOT'O NPOBETPHBaHUS U HACOCOB L{eHTPaJbHOTO BO/IOOT/IMBA, IVIaBHbIX
MO//bEMHBIX U KOMITPECCOPHBIX yCTaHOBOK, MaruCTpa/bHbIX KOHBEHEPOB, OKOJIOCTBOJIbHBIX
[IBOPOB M T. 11..).

3. Ilo ycnoBusiM snektpobesonacHocty [IpaBusia ycTpoiicTBa s/1eKTpoycTtaHoBok (ITY3)
pa3fesisiFoT 71eKTPo0OopyJ0BaHMe TIO [IeMCTBYIOIeMY 3HAaUeHHIO HalpsDKeHUs Ha /IBe
KaTeropuu: 371eKTpoobopy/ioBaHNe Ha HarpsbkeHue ###.; 351eKTpoobopyjoBaHue Ha
HarpsokeHue ###..

4 ### cornacHo 'OCT Ha3bIBatOT COBOKYITHOCTb CPeJICTB B3PbIBO3ALUThI
3/1eKTpPOo000PYAOBaHKS, yCTaHOBIEHHYI0 HOPMAaTHBHBIMU JJOKyMEHTaMH.



S### TO0Ka3bIBaeT BHEIIIHHe TI0/IK/TFOUeHust 3/1eKTpoobopyjoBanys. E€ rcnone3ytor rnpu
TIOJIK/TFOUEHHH 371eKTPOOO0PY10BaHUS M ero SKCILTyaTaliuH.

6. HazHaueHue ### coCTOUT B TOM, UTOOBI TP CHSATHH HAIPSKEHHS U TIOBTOPHOM ero rojave
He TIPOM301I0 CaMOIIPOU3BO/IbHOI'O BK/IFOUEHUS 3JIeKTPOYCTaHOBKH.

7. Ha3HaueHue ### COCTOUT B OTK/IFOYEHUU 3/IEKTPOYCTAHOBKU IIPU CHUKeHUH HOMUHA/ILHOI'O
HarpspKeHUs! HUKe [JOIy CTUMBIX [Ipe/iesioB.

8. ### - maHHBIN BUJI 3al[UTHI HEOOXOMM MPU He3HAUUTEJTLHBIX, HO [JTUTE/TbHBIX TOKOBBIX
rieperpy3sKax, KOTOpble HapyLlIatoT U30JISILKI0 0OMOTOK U TIPUBOJST K BBIXOAY JBUraTesei u3
CTpOSL.

9. ### - Ha3HauUeHMe ITOM 3aIUTHI COCTOUT B OJIOKMPOBKe Mojaun pabouero Toka Ha
BKJ/TFOUAOIIYIO CUCTEMY 3/IEKTPOAIapaToB Mpy 00pbIBe WM 3aMbIKaHUH TTPOBO/IOB
JUCTAHI[MOHHOTO YTIPAB/IEHUS MeXKAY COOO0M U C 3a3eMJISTIOITeH JKUIOM.

10. ABTOMaTHhuecKyre BbIK/IKOUaTe/IU MpejHa3HaueHbl J1s1 BKIFOUEHUH U OTKJIFOUeHUW MO/
Harpy3KoW MarucTpajabHbIX CeTel epeMeHHOr0 U MOCTOSTHHOIO TOKa U 3allUThI 3TUX CETe OT
3HAUUTE/ILHBIX [IePerpy30K I10 TOKY U ###.

11. B MHUSX 3/1eKTporiepe/jauk BHeIIIHero 31eKTpoCHab)KeHu st IpoTeKaeT ### nepeMeHHbIN TOK
NIPOMBILLIJIEHHOM yacToTel 50 2y HanpsokenueM 6, 10, 35 u 110 xB.

12. Bo3gyunbie muauu JIDII npokiaZbpiBatOT BAOJb ### Kapbepa Ha BCHO JIMHY, COeUHSIS
obe TMHUY MUTAHWS CEeKI[MOHHBIMU Pa3beJUHUTEISIMHU.

I1.2neKTpHyecKye MallIMHbI U TPaHC(OPMATOPBI.

13.Ilo pomy TOKa BBIIIYCKAlOT 3JIEKTPOZBUIaTe/Nd ITOCTOSTHHOI'O TOKA C 10C/Ie/0BaTe/IbHbIM,
napasijie/IbHbIM U CMelllaHHBbIM ### 1 IlepeMeHHOr0 TOKa — aCUHXPOHHBIE U CUHXPOHHBIE.
14.TTop, ###nofpa3ymeBarOT rpaduK Harpy3Kd 371€eKTPOJBUraTesisi C yUeTOM
TIPO/I0/DKUTETBHOCTH U TIOPsiZIKa YepeloBaHuUs TepUO/0B paboThI U mays.
15.9neKTpoaBuUraTesib XapakKTepu3yeTcsi CBOMCTBOM 00paTUMOCTU; OH paboTaeT ###.

16. Pexxuim paboThI MalllMHBI TIPY YCIOBUSIX, /JIs1 KOTOPBIX OHA MpeJHa3HayeHa, Ha3bIBAIOT ###
18. CBolicTBO reHepaTopa C03/laBaTb TOPMO3HOM MOMEHT M,MCI0/b3yeTCs /IS 371eKTPUYECKOro
TOPMOJKEHUS — PeKYIIepaTUBHOIO U ###.

19.###Ha3bIBaeTCs1 COBOKYITHOCTb SIBJIEHUM, CBSI3aHHBIX C U3MeHeHVeM HallpaB/lIeHUs! TOKa B
BUTKAX SIKOPHOM 0OMOTKM TIpU Mepexofie UX K3 OJHOM 00/1acTH TIO/Moca B APYTYIO U MU
3aMbIKaHUY 3TUX BUTKOB 1|eTKaMH.

22. TlpuHuun paboThl aCHHXPOHHBIX JBUTaTe/leli OCHOBAH Ha CO3/laHWUU Tpexda3HOM
0OMOTKOM cTaTopa Bpalljatolerocs ###.

23. Peakijyist IKOpsi, KOMMYTaLs, IeHCTBHe ¥ Ha3HaueHre 00MOTOK JJOTIO/THUTEe/TbHBIX TIO/TFOCOB
KOMITeHCALIMOHHBIX 0OMOTOK aHa/IOTMYHbI pACCMOTPEHHBIM B TeHepaTope, C TOM TOJIbKO
pa3HuIlel, uTo TIpU paboTe ABUTATeNs ### CMelljaeTCsl B HarlpaB/IeHNWH, TIPOTUBOTIOIOXKHOM
HarpaBJ/IeHUIO BpalljeHUs IKOpPS.

31.CxeMmblI 371eKTPOCHA0KeHNsT KApDbePOB CTPOSITCS TI0 ### MPUHLUITY U COCTOSIT, KaK IPaBUIo,
13 TpeX CTyMeHel HarpsbKeHWsl U COOTBETCTBYIOLMX UM CETeBbIX 3BEHbEB MEXY
VICTOYHWKAMM NTATAHUS Y NOACTAaHLIMAMM WIN pacripesie/iTeIbHbIMU ITyHKTaMH Y IIOTpe-
bures.

32. OnektpoobopyzoBaHMe TOArPYyMIEl 1B MokeT MMeTh B3PBIBO3AIIUTY, BRITIOHEHHYTO Oe3
yueTa JyroBoro ### Ha TOKOBeJyIUX YaCTsIX BHYTPU 000I0UKH.

33. JlononHute

TpyOuarbie pa3psiIHUKY BEIOUPAIOT TI0 HAMPSDKEHWIO0 YCTAaHOBKU U Tpe/ie/TbHbIM 3HaueHUsIM
TOKa ### B JaHHOW TOYKe CeTH.

34. CooTBeTCTBUE KaTeropuii 371eKTpoobopyi0BaHus:

1.3mexTpoobopyioBaHKe TIpeiHA3HAUEHO /IS SKCIUTyaTallii Ha OTKPBITOM BO3/1yXe;
2.5371eKTpo000opyA0BaHye NpejHa3HaueHo Ji/1s SKCIUTyaTaliu [0/ HaBecoM, B rasarkax,
3aKPBITHIX Ky30BaX U NPHUIierax, MeTa/uTMueCcKHX TIOMeleHusIX 6e3 Teryion30/IsILyH CO CPaBHH-



TeJIbHO CBOOO/HBIM /IOCTYIIOM Hapy’>KHOTO BO3/lyXa, a TAk’Ke B 000/I0UKe KOMIT/IEKTHOT'O
v3/ienus Kateropuu 1;
3.3/1eKTpo0b0opy[0BaHue TTpejHa3HaueHO /Jisl SKCIITyaTaliy B 3aKPBITHIX HEOTarlJIMBaeMbIX

TIOMeILIeHUSIX C eCTeCTBeHHOM BeHTuU/IsALIMel 6e3 MCKYCCTBEHHO peryyiMpyeMbiX KIMMaThyeCcKUuX

YCJI0BUU;

4.3n1eKTpoobopy/10BaHKe TIpeiHa3HaueHO [ijIst SKCIUIyaTal[iu B 3aKPBIThIX OTar/InBaeMbIX U
BEHTU/IUPYEMBbIX MTOMeIIeHUsX, C UCKYCCTBEHHO pPeryaupyeMbIMU KIMMaTH4eCKUMU
yCJIOBUSIMUY;
5.3/1eKTPO0O0OpPYZI0BaHHe TIpe[Ha3HAUEHO /ISl SKCILTyaTal[ii B HEOTAIl/TABaeMbIX U
BEHTU/IMPYEMbIX [TOMEILleHUsIX C TTOBbILLIEHHOW B/Ia’)KHOCTbhIO, B YACTHOCTH B IIaXTax U
PYAHUKAaX, B KOTOPbIX BO3MOXKHO [I/TUTe/TbHOe Ha/lnuKe BOJbI UK UacTasi KOHJeHCalUs Baru
Ha CTeHax U MOTOJIKe.

IV. Annaparypa ynpas/ieHHs U 3all{UThbI HanpspkeHueMm Ao 1kB
35.### Ha3bIBAOT YCTPOMCTBA, KOTOPbIe aBTOMATUYeCKU OTK/IFOYAI0T Y4aCTKU 3JIeKTPUUeCKON
CeTH B C/TyYasix HapyllleHUss HOpMaJIbHOT'O Pe)KMMa paboThl, UTo 103BoJisieT obecreunTs Ge3ormac-
HOCTb 00C/Ty)KMBAFOII[eTO MePCOHasa ¥ COXPAHHOCTD 3/1eKTPOYCTAaHOBOK.
36. ### npejHa3HaueHa [ 3aljUThl OT TOKA K. 3. ¥ HeZIONyCTUMBbIX TOKOBBIX I1eperpys3okK.
37. CooTBeTCTBHE IJIaBKUX NPeJOXPaHUTe/Ied U UX NIPUMeHeHNe
1. 151 3aLL{MTEI OCBETUTENBHBIX CeTeM € ToKamu /10 60 A

2.1/151 3alUTBI 3/IeKTPO/IBUraTesiel U CUJIOBBIX Liernen

OTger: 1- mpo6ouHoro THMa; 2- TpybUuaTOTO THUMA.
38.Pene ### ciy>aT /i1 MTHOBEHHOT'O OTK/IFOUEHUS LieTlei.
KpuTepum oueHku

Kowmrmeren
-1[UU

XapakTepuCTHKa OTBeTa Ha TeOPeTUUECKUI BOMPOC / BBITIO/IHEHUS
MPaKTUYECKOro 3a/jaHusl

KonmuecTBoHAO
paHHBIX0A/I0B

[1IK-4

[IK-7

JaH TMonHBIM, pa3BepHYTHIM OTBET Ha MOCTaBJEHHBIM BOMPOC, INOKa3aHa
COBOKYITHOCTb OCO3HaHHbIX 3HaHUM M0 [AUCLMILIMHE, J0Ka3aTelbHO
PACKpBITBl OCHOBHBIE TI0JIOXKEHHSI BOTIPOCOB; B OTBeTe TPOC/IEKUBAETCS
yeTKasl CTPYKTypa, JIOTMYecKas I10C/Ie/J0BaTe/IbHOCTb, OTPakaroljast
CYLIHOCTb pacCKpblBaeMbIX IIOHSTWM, TeOpUM, SBJIeHUI. 3HaHHe [0
TpeJMeTy [eMOHCTpPUpYeTCs Ha (poHe MOHMMaHMs ero B CUCTeMe [JaHHOU
HayKU ¥ MEeXIUCLMIITMHAPHBIX CBsi3el. MOTYT OBbITh OMYILeHbI HeZ0UeThI
B OIpeZe/eHUHd TEepMUHOB U TIOHSTHUH, WCIpaB/ieHHble CTYAeHTOM
CaMOCTOSITe/IbHO B Ipollecce OTBeTa.

MaxkcrManbHbIN
6a1 1o
pPEeUTHHry

30 Ganmn

[aH ToMHBINA, pa3BepHYTHIA OTBET HA TIOCTABEHHBIA BOMPOC, MOKa3aHO
yMeHHe BbIIeIiTh CyL[eCTBeHHble W HeCyL|eCTBeHHble [PU3HAKHY,
MIPUYMHHO-CJIe/ICTBEHHbIE CBsI3M. OTBET YEeTKO CTPYKTYPHPOBAH, JIOTUYEH,
MoryT OBITE [OTyIeHbI 2-3 HETOYHOCTH WM He3HauuTesbHble OIIMOKH,
YCrpaB/ieHHbIe CTYZeHTOM C TTOMOLIBIO MperoaBaTersl.

246.

JaH He0OCTaTOYHO TMOJIHBIA M HEJOCTaTOUYHO pa3BepHYThIM OoTBeT. Jloruka
W T0C/Iel0BaTe/IbHOCTh U3/I0)KEHWS WMEIOT HapylleHus. JlomyiieHbl
OIIMOKY B PaCKPhITUM TOHATHH, yrnoTrpebseHnn TepMuHOB. CTyZeHT He
crocobeH CaMOCTOSITe/IbHO BBIJIEJIUThL CYIIeCTBEHHbIE W HECYIeCTBEHHbIe
TPU3HAaKU M TIPUYMHHO-C/E/ICTBEHHbIe CBA3W. B OTBeTe OTCYTCTBYIOT
BBIBO/Ibl. YMeHHe pacKphbITh 3HaueHHe 000011[eHHbIX 3HAHUH He TI0Ka3aHo

186.

OtBer mpeacTaBsisieT coboil pa3po3HEHHBIE 3HAHWSI C CYILECTBEHHBIMU
ommbKamMu 110 Borpocy. [IpucyTCTByIOT (pparMeHTapHOCTb, HEJIOTUYHOCTD
n3noxenus. CTyZeHT He O0CO3HAaeT CBsA3b OOCYXKJAaeMOro BOIpOCa 10
Ounery c ApyruMH OOBEKTaMH JUCLUTUIMHBL. OTCYTCTBYIOT BBIBOJPBI,
KOHKpDeTH3alysi U [I0Ka3aTelbHOCTh W3JIoKeHUsi. Peub HerpamoTHas,
TEePMHUHOJIOTHS HE UCIIOJTh3yeTCs.

uu

MHHUMaTbLHBIN
6am1 <50%
TIpU OTKase OT
OTBeTa HOJIb
OanioB




OTBeT Ha BONPOC MOJHOCTbIO OTCYTCTBYET
unu
OTKa30TOoTBeTa

MuHUCTepCTBO HayKH U BbIcLIero obpasoBanusi Poccuiickoit enepauyu
@®T'AQY BO "Ceepo-BoctouHslii ¢efepanbHbiii yHuBepcuTeT uMeHn M.K.AMMocoBa"




TexHuueckuit UHCTUTYT (¢unuan) B r.HeproHrpu
Kadepnpa ropHoro gena

KypcoBoii npoekT
Tema: IIpoekTHpoBaHMe 31eKTPOCHA0)KeHHs Kapbepa
Cojiep)kaHue pacyeTHO-TIOSICHUTE/TbHOMN 3alMCKU

Bsenenue.

Br160p HanpskeHUH U CXeM 371eKTpOCcHabKeHus Kapbepa.
OrnpepesieHrepacyeTHbIXHarpy30KKapbepa.

Bri60p cutoBbIX TpaHCchOPMaTOPOB U 000PY/10BaHKS TJIABHOM MTOHU3UTETHHOMN
noactaniuu (I'TIIT) kapwepa.

Bb160p npuKIHOUaTe/TbHBIX TyHKTOB U ITEPe/IBIXKHBIX TPaHCPOPMAaTOPHBIX MO/CTAHIIUH.
PacueT Bo3yIIIHBIX U KabeNbHBIX ceTel Kapbepa.

PacueT3alutHoro3asemsieHusIKapbepa.

PacuercucreMbloCBelieHUsIKapbepa.

Mepsbi 6e3011aCHOCTH TIPU IKCTUTyaTal[iy 37eKTPO0O0pYyI0BaHUS U 3/IEKTPOYCTAaHOBOK
Kapbepa.

3ak/iroueHue.

CodepoicaHue 2paguyeckoll uacmu

Ha nucre rpadmyeckoii yacTy rpoeKTa MpUBOASITCS:

CxeMa 37eKTpocHabKeHUsl Kapbepa Ha IjlaHe TOPHBIX paboT ¢ yKa3aHWeM TuIla: oTpeOuTesiei,
TIPUK/IIOUaTeIbHbIX TyHKTOB, T€Pe/IBWKHBIX TpaHC(hOPMAaTOPHBIX TOACTAHLIUM, TPOBO/IOB,
Kabesiel, orop U Jp., a TaK >Ke HarpsykeHUW M JUIMH BO3JYILIHbIX M KabesbHbIx JIOII, Mecta
pacnionokerust I'TIT1, cetu obiriero 3a3emseHus Kapbepa U T.J.;

Cxema I'TIIT kapbepa.

B Buzie cBO/IHOM TabMMILIbI IPUBOASTCS: TUIBI IPUMEHSIEMbIX TOPHBIX MAIlMH, UX MOIIHOCTUA U
kKormuectBo, Tunbl [ICKTIT wu III1, Tumbl kabeneit Ay TIOAK/IOUEHUS WHIUBUAYATbHBIX
3/IeKTPOIPUEMHUKOB, HAarpy3kKud [0 TIpynmnaM 3jeKTponpueMHUKOB, Turibl [IKTII, Twnel
MIPOBO/I0B BO3AYIIHBIX JIDII A7s1 MUTaHUSI TPYIIIT 371eKTPOTIPUEMHUKOB, 0011jasi 37eKTpuuecKast
Harpy3ka Kapbepa, TWIbl MPOBOJOB MaructpaabHbix JIOII, TUM, MOLIHOCTE U KOJIAYECTBO
TpaHcgopmatopos ['TIIT.

Bl e

LoN L

BapuaHTsL:
No Ne BapraHTa
Toq1|2|3 l4 |5 |6 |7 [8 ]9 J10]11]12 [13]14]15 [16]17]18 [19]20
«y | KaTeropus 3/1eKTpONpHeMHHUKOB Kapbepa 1o obecrieueHNIO HA/IeXKHOCTH 3/IEKTPOCHAOKEeHHUS

I o Jm |1 o Jm [1 [o|m [1 |Jofm |1 [of[m |1 [ofm [1 [m
1 1 1 1 1 1 1 5 1|1
2 2 |2 1 |6 2
3 2 5 11 1 6 1 2 1
4 6 |1 6 |5 6 7 6 6 1
5 5 5 5 1 2 1 6 |6
6 5 6 5 1 |6 |2 515 6 6
7 2 6 6 7 |2 6 5 6
8 7 1 7 7 2 1 2
9 2 2 2 2 1 2 6 |1
10 2 2 1 6 6
11 2 6
12 2 7 2 |2 2 12 |2 3 2
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Kowmrie-
TeHLIUN

XapakTepuCTHKa OTBETa Ha TeOPeTHUeCKU BOTIPOC /
BBINOJIHEHUSI TPaKTUUEeCKOr'o 3a/]aHust

KonmuectBoHab
pPaHHBIX0aI0B

ITIK-4
[1IK-7

PaboTa BbIMO/IHEHA B COOTBETCTBUM C METOJJMUECKMMU YKa3aHUSIMU.
Bce pa3fiensl ¥ pacueTbl COOTBETCTBYIOT TEME.

I'paduueckas yacTh BhIMoHEHa B cooTBeTCTBUU ¢ 'OCTamu.
Hoknag cofep)XUT HeoOXoAWMble JaHHBIE U Pe3yJ/IbTaThl PACYeTOB,
CTYZIEHT OPUEHTHUPYETCS B UTEHUH UepTeka paboThl, YeTKO U
rpoceccroHaIbHO OTBeYaeT Ha JIOTIONHUTE/IbHbIE BOMIPOCHI.

MakcuManbHbIN
6as1 1o
peuTUHry
1006an1

Pabora BbINO/IHEHA B COOTBETCTBUU C METOJUUECKUMU YKa3aHUSMHU.
Bce pa3sgensl 4 pacueTbl COOTBETCTBYIOT TEMe.

I'padrueckast yacThb BbIroHeHa B cooTBeTcTBUM ¢ 'OCTamu.
Jloknaz coziep>kKUT HeoOX0iMMble JJaHHbIe U pe3yJIbTaThl pacueToB,
CTYZAEHT c1ab0 OPUEeHTUPYeTCS B UTeHUH uepTeXka paboThl, He Bcerja
rpod)ecCHOHaNBHO OTBEYAeT Ha [IONI0/IHUTEIbHbIE BOMIPOCHI.

806.

Pabora BbITIO/THEHA B COOTBETCTBUU C METOJUUECKUMH YKa3aHUSMH.
Bce pa3pensl 1 pacueTsl COOTBETCTBYIOT TEMe.

I'padrueckast yacThb BLINOHEHA C OIIMOKaMU U uepTex TpebyeT
ucripas/iaeHus B cootserctsud ¢ I'OCTamu.

[loknaz coziep>kKUT HeoOX0iMMble JJaHHbIe U Pe3y/IbTaThl PacueToB,
CTYZA€HT He OPUEHTUPYETCS B UTEHUHM UepTeXka paboThl,
HenpogecCHOHaNIbHO OTBeYaeT Ha [OMNO/IHUTe/IbHbIe BOIPOCHL.

600.

PaboTa BbIMOTHEHA B COOTBETCTBUM C METOIMUECKUMH YKa3aHUSIMU.
Bce paszenbl ¥ pacueThl UIMEIOT OIIMOKK ¥ TPEOYIOT repepacuera.
I'paduueckast 4aCTh BBIIOJIHEHA C OLIMOKAMH U TpedyeT A0paboTKH..
[lok/iazi coiep)XKUT HeoOX0IMMbIe JIaHHbIe U Pe3y/IbTaThl PACUeTOB,
CTYZIeHT C/1ab0 OPUEHTUPYETCS B UTEHUU YepTexa padoThl,
HernpogeCcCHOHaNbHO OTBEYaeT Ha JOTIOJIHUTE/TbHbIE BOIPOCHI.

MHHUMaTbHBIN
6am1 <50%
TIpU OTKase OT
OTBeTa -HOJIb
6as10B

MuUHUCTePCTBO HayKH U BbICLIero obpa3oBanusi Poccuiickoit ®enepauyu
OI'AOY BO "CeBepo-Boctounslii ¢pefepanbHbii yHHBepcuTeT MeHu M.K.AMmocoBa"




TexHuueckuit UHCTUTYT (¢unuan) B r.HeproHrpu
Kaceppa ropHoro zgena

IIpakTHuyeckue padoThI

Ne HavmMmeHoBaHue

1 OmnpejenieHre pacueTHBIX Harpy30K Kapbepa. BrIO0Op HampspkeHH U CXeM 3/1eKTPOCHaOKeHUsI
Kapbepa.

2 Bb160p cunoBBIX TpaHCHOPMATOPOB U 000PY/J0BAaHUS TVIAaBHON MOHU3UTEIHLHOMN MO/ICTAHIIAN
(I'TIIT) Kapbepa.

3 BrI60D MPUK/IIOUaTe/TLHBIX TYHKTOR U TIEPEJBMKHBIX TPaHC(HOPMaTOPHBIX MO/ICTAaHIIHH.

4- PacueT BO3ZyIIHBIX Y KabebHBIX CeTel Kapbepa. PacyeT 3al[UTHOTO 3a3eMJ/IeHUS Kapbepa.

4.1

5- PacueT cuctembl ocBelieHust Kapbepa. OnpeiesieHre MeponpHsTHI 1Mo 0becreyeHr o

5.1 | 6e3omacHOCTH MpY 3KCIITyaTal[dH 31eKTPOOOOPYAOBaHMS B SIEKTPOYCTAHOBOK Kapbepa.

BapuanTsbi::http://moodle.nfygu.ru/enrol/index.php?id=11390 (ouHoe)

http://m

le.nf .ru/enrol/in

KpuTepuu oieHKH NPaKTHYeCKHUX padoT

x.php?id=11557 YH

KommeTteHiy
170

XapakTepHCTHKa 0TBeTa Ha TeopeTH4YeCKHU# Bonpoc /

BBIINO/THEHUA IMTPAKTUYECKOTI'0 3a/idHUA

KosmmuecTBO
HaOpaHHBIX
0a/10B

[TIK-4

I1IK-7

Pacuet 1 opopmiieHre paboThl B COOTBETCTBUH C 3a/jaHHEM
Y METOZMUECKUMU YKa3aHUSAMHU.

OTBeTbl Ha KOHTDOJIbHbIE BOIPOCHl COOTBETCTBYIOT
3HaHMsIM, YMEHUSIM U B/aJleHUeM MaTepUajioM.

146.

Pacuet 1 opopmiieHre pabOTBI B COOTBETCTBUM C 3a/laHHEM
Y METO/TUUECKUMHU YKa3aHUSIMHU.

OTBeTbI Ha KOHTPOJIbHBIE BOMIPOCHI HE B MOJTHOW Mepe
COOTBETCTBYIOT TpeOOBaHUAM pa3zena 1, Tpedyercst aHam3
TEOpeTHYeCKOro MaTepurasia /ijisi [IOBTOPHOM 3all[UThI
paboThI.

126.

Pacuet u oopmiieHre paboThI He B MOJTHOM Mepe
COOTBETCTBYIOT METOZMUYECKUM YKa3aHUAM

OTBeTbI Ha KOHTPOJIbHBIE BOMIPOCHI HE COOTBETCTBYIOT
TpeboBaHusIM pa3zesna 1, TpebyeTcs aHanu3
TEOPeTHUeCKOT0 MaTepuasna Jijisl IOBTOPHOM 3all[UThl
paboThI.

86.

Pabora TpeOyeT ucTpaB/ieHusI.

TpeboBanwus 1o pa3zenam 1,2,3 He BBIMTOTHEHbI

0 6.
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http://moodle.nfygu.ru/enrol/index.php?id=11390

		2024-06-19T14:46:01+0900
	Рукович Александр Владимирович
	Я подтверждаю точность и целостность этого документа




