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Mporpamma aucumnanHbl "OnekTpoaHepreTndeckre cuctemol 1 cetn"; 13.03.02 DnekTpoaHepreTvka 1 aNeKTPOTEXHMKA; AOLEHT, K.H.
(noueHT) AxmeTtwmH P.C.

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pe3ynbTaToB 0byyeHust No aucumnInHe (Moaymo), COOTHECEHHBIX C MaHNPyeMbIMU
pesynbTatamy 0CBoeHMsi 06pasoBaTebHOM NPorpamMmel

2. MecTo oMcuUMNnHbI B CTPYKTYpEe OCHOBHOM NpodpeccuoHanbHoi 06pas3oBaTtenbHOM NporpamMmbl Beicluero obpasoBaHus

3. Ob6bem ancumnnnHbl (MOJJ,yJ'IF!) B 3a4eTHbIX eanHnuax Cc ykadaHnem Konmyecrtea 4acoB, BblAeNIeHHbIX HA KOHTakKTHYO
paboTy obyyatowmxcsi ¢ npenoaasatenem (Mo Bugam y4ebHblx 3aHATW) 1 HA CaMOCTOSITENbHYO paboTy 0byHatoWwmnxcs

4. ConepxaHvie OMcUMNvHbl (MOgyns), CTPYKTYPUPOBaHHOE Mo TeMaM (pasgaenam) ¢ ykasaHueM 0TBEAEHHOro Ha HuX
KONMYeCTBa aka4eMNYeckmx YacoB 1 BULOB y4eOHbIX 3aHATUIA

4.1. CTpyKTypa 1 TEMATMYECKUIA NNaH KOHTAKTHOW 1 CAMOCTOSATENbHOM paboTbl MO LUCUUMNAVHE (MOLYIIO)

4.2. CopepxaHvne oUCLUNINHbI

5. MepeyeHb y4ebHO-MeTOANYECKOr0 0BecrneyeHnst 4is CaMOCTOSTENbHOM paboThl 0ByJaOWUXCSA N0 ANCLUMINHE
(Momynio)

6. POHLA OLLEHOYHbIX CPeacTB No ANCUUNANHE (MOLYN0)

6.1. MNepeyeHb KOMNETEHLWIA C yKa3aHNeM 3TarnoB UX (hOpMMPOBaHMS B MPOLIECCEe OCBOEHUSI 06pa3oBaTefbHOM
NPorpammbl 1 POPM KOHTPONS UX OCBOEHUS

6.2. OnucaHune nokasarenem n Kputepunes oueHnBaHUA KOMMEeTEHUMI Ha pas3nuyHbIX aTanax ux goopmMnpoBaHus,
onncaHue wkan oueHnBaHu4

6.3. Tunosble KOHTPONbHbIE 3a4aHNA NN NHble MaTepuanbl, HGOﬁXO,D,I/IMbIe Ans OueHkKu 3HaHI/II7I, YMeHI/II7I, HaBbIKOB U
(unun) onbiTa 0EATENbHOCTU, XapakTepUayoLMX 3Tanbl (POPMNPOBAHNS KOMMETEHUNIA B NPOLECCe OCBOEHNS
06pasoBaTtenbHON NporpamMmbl

6.4. MeTtoounyeckne martepuansbl, onpegendtowmne npouenypbl oLleHnBaHnA 3HaHWN, yMeHVIVI, HaBbIKOB U (I/IJ'II/I) onbiTa
0eaTeNnbHOCTN, XapakTepusyrwmx atansbl PopM1MpoBaHns KOMMeTeHUunmn

7. MNepeyeHb OCHOBHOM 1 JOMONHUTENLHOW y4ebHOW nMTepaTypbl, HEO6X0AMMON AN OCBOEHMS AMCUMUMINHBI (MOLYNS)
7.1. OcHoBHas nutepatypa

7.2. ononHutensHasa nutepatypa

8. MepeyeHb pecypcoB NHOPMALMOHHO-TENEKOMMYHMKALMOHHON ceTn "MIHTEpPHET", HEOBX0ANMBIX LSt OCBOEHUS
AVCUMNNUHBI (MOOyNS)

9. MeToamyeckure ykazaHus ons oby4alowmxcs No OCBOEHNIO ANCLMNANHBI (MOOYNS)

10. MNepeyeHb MHPOPMALMOHHBIX TEXHONOTUIA, UCMONb3YEMbIX NPW OCYLLECTBIEHNN 06pa3oBaTeNbHOr0 NpoLecca no
OUCUMMNAVHE (MOLYNI0), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns U MHGOPMAaLIMOHHbBIX CMPABOYHBIX CUCTEM (MpU
HeobXxo4MMOoCTK)

11. OnncaHne matepuanbHO-TEXHUYECKOR 6a3bl, HEOOXOAUMON AN OCYyIEeCTBNEHUS 06pa3oBaTeNbHOro npouecca no
aucumnianHe (Moaynio)

12. CpencTBa agantauuv npenogaBaHns AUCLUMNUHBI K NOTPEBHOCTAM 06yyatoWwmxcs MHBANULOB 1 UL, C
OrpaHnyYeHHbIMN BO3MOXHOCTSAMU 340POBbS
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Mporpamma aucumnanHbl "OnekTpoaHepreTndeckre cuctemol 1 cetn"; 13.03.02 DnekTpoaHepreTvka 1 aNeKTPOTEXHMKA; AOLEHT, K.H.
(noueHT) AxmeTtwmH P.C.

Mporpammy aomucuunnnHebl paspaboTan(a)(n) LOUEHT, K.H. (aoueHT) AxmeTwuH P.C. (Kadoenpa anekTposHepreTuku n
anekTpoTexHukn, OTaeneHme MHPOPMALIMOHHbBIX TEXHONOMMIA U aHepreTuyeckmx cuctem), RSAhmetshin@kpfu.ru

1. MepeyeHb NNaHUPYEMbIX pe3ynbTaToB 06y4eHUsi MO AUCLMMIINHE (MOLY/I0), COOTHECEHHbBIX C MaHUpPyeMbIMM
pesynbTataMm oCBoeHusi o6pa3oBaTtenbHON NPorpaMmbi

BbII'IyCKHI/IK, OCBOUBLINIA AOuncunninyy, OonxXeH obnapatb cnenyrowmMm KOMNeTeHUNAMIn:

LWndop PaclumndppoBka
KOMMeTeHLUumn npuobpeTaeMorn KOMNeTEHLUN
MnK-11 CnocobeH nnaHMpoBaTth 1 BECTW OEATENbHOCTb MO TEXHNYECKOMY 06CNYXMBaHMIO 1

PEMOHTY BO3LYLWHbIX MHWIA 31eKTponepeaayn

MK-12 CnocobeH ynpaensitb OesSTENbHOCTbIO MO TEXHNYECKOMY 0OCNYXMBAHUIO U PEMOHTY
BO3OYyLWHbIX IMHUIA anekTponepenay

MnK-14 CnocobeH nnaHnpoBaTtb U BECTU LEATENbHOCTb MO TEXHUYECKOMY 06CNYXNBAHUIO 1
PEMOHTY KabenbHbIX NTMHUIA 3neKTponepesayn

MK-15 CnocobeH ynpaensatb OeSTENbHOCTBIO MO TEXHUYECKOMY 0OCNYXMBAHMIO N PEMOHTY
kabenbHbIX MMHUIA 3NeKTponepenay

BbINyCKHMK, OCBOMBLUWIA UCUMMANHY:

JlonxeH neMoOHCTpMpPoBaTh CMOCOBHOCTL Y FOTOBHOCTb:

B pesynbtate naydeHuns OUCLMNANHBI 00yYatoLWMAC JONXKEH:
3HaTb:

- OCHOBHble NapaMeTpbl 3/1IeMEHTOB 3NeKTPOIHEPreTNYECcKo CUCTEMbI U CeTel, a TakXXe 03HaKoMNIeHUe C BbIGopoM
ONTMManbHbIX NapamMeTPOB 3/1EMEHTOB U UX CXEM.

- OCHOBHbIE KaTteropuu, NOHATUS U TEPMUHBbI OTPACNN;
- NEPCNEKTVBbI PAa3BUTUS ANEKTPOSHEPIETUIECKUX CUCTEM 3N1IEKTPOCHaABXEHUS.
YMmeTb:

- ONPenensTb NapaMeTpbl CXEM 3aMELLEHUS 1 PEXMMOB paboTbl 060pyLOBaHMS ; PpaCCHNTLIBATL YCTAHOBUBILMECS
pexuMmbl; BbibMpaTb CPencTBa PErynmpoBaHns HANPSXXEHUS B SNEKTPOSHEPreTUHECKUX CUCTEMAX SNEKTPOCHAOXEHMS;
paccuuTbiBaTbh TEXHUKO-9KOHOMUYECKUE NOKA3aTeNN BAPUAHTOB U BbIBpaTh paLMOHaNbHbIA BAPUAHT.

Bnapertsb:

- HaBblkamu paspaboTkn YepTeXe, UCMONb30BaHNS CMPABOYHOMN, HAYYHO-TEXHWYECKON 1 CrieuuanbHO nuTepaTypon,
aHanM3a n OLEHKN pPesynbTaToB PACYETOB PEXMMOB PaboThl 3NEKTPOCTAHLUMIA N NOACTAHLWA B
3NEeKTPO3HEPreTNYECKUX CUCTEMAX.

2. MecTo AMcuMNNMHbI B CTPYKTYpe OCHOBHOW NpocpeccrnoHanbHon o6pa3oBaTenbHOU NPOrpaMmbl BbiCLLIETO
obpasoBaHus

LaHHas y4ebHas oncumnnmHa BkitodeHa B pasgen "b1.B.03 ducumnnnHel (Mogynu)" 0CHOBHOWM NpodoecCroHanbHoi
obpasoBatenbHoli nporpammel 13.03.02 "OnekTposHepreTrka 1 anekTpoTexHuka (SnekTpocHabXeHune)" n oTHOCUTCS K
BapuvaTuUBHOM YacTu.

OcBauBaetcs Ha 4 kypce B 7, 8 cemecTpax.

3. 06bem aucuMnIuHbI (MOAYNSA) B 3a4eTHbIX eAUHULLIAX C YKa3aHWeM KOIMYeCcTBa YacoB, BblAENEHHbIX Ha
KOHTaKTHYy0 paboTy obyuaroLuxcs ¢ npenopasarenem (N0 BUAAM y4e6HbIX 3aHATUI) U HAa CAMOCTOSATENbHYHO
paboTy obyuatlomxcs

O6was TpynoeMKOoCTb ANCLMMNANHBI cocTaBnsieT 9 3a4eTHbIX(ble) eanHML(bl) Ha 324 yaca(oB).

KoHTakTHas paboTa - 42 4aca(oB), B TOM 4ucne nekuuu - 14 yaca(oB), NpakTnyeckne 3aHsTus - 14 yaca(os),
nabopaTopHbie paboTbl - 14 yaca(oB), KOHTPONb CAMOCTOSTENbHOM paboThl - 0 Yaca(os).

CamocTositensHas pabota - 269 yaca(os).
KoHTponb (3a4ét / ak3ameH) - 13 yaca(os).
®dopma NPOMEXYTOYHOr0 KOHTPONS AUCLUMNANHBI: 3a4eT B 7 CEMECTPE; 9K3aMeH B 8 ceMecTpe.

4, CopepxaHue OUCUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3genam) ¢ yKkasaHMeM OTBeAEeHHOro Ha
HUX KONMYeCTBa aKkageMU4ecknx 4acoB U BUAOB y4ebHbIX 3aHATUN
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Mporpamma aucumnanHbl "OnekTpoaHepreTndeckre cuctemol 1 cetn"; 13.03.02 DnekTpoaHepreTvka 1 aNeKTPOTEXHMKA; AOLEHT, K.H.
(noueHT) AxmeTtwmH P.C.

4.1 CTpyKTypa 1 TematM4yeckuin nnaH KOHTaKTHOM U CaMOCTOSITe/IbHOM PaboTbl N0 AUcUUNAnHe (MOOYNI0)

Buabl 1 yacbl
KOHTaKTHOW paboTbl,
Pasnenbl puCUMNANHDI / MX TPy A0EMKOCTb CamocrosiTenbHas
N Moayns Cemectp (B yacax) paborta
MpakTuyeckmellabopatopHble
Jlekumn 3aHATUA pab6ortbl
Tema 1. Obwue ceeaeHns o
1. |pa3BnTUM 3NEKTPUYECKMX CETEN U 7 2 0 0 20
cucTeMm.
Tema 2. MNoTpebneHne
3NEKTPOIHEPTUN; SINEKTPUYECKNE
Harpysku no oTpacnsM n permoHam
2. KOHCTPYKTUBHOM UCMONHEHUN / 2 2 2 20
BO3AYIHbIX IMHWI KaK 3N1eMEHTOB
3NEeKTPUYECKUX ceTen.
Tema 3. JluHum anekTponepenad
K bHblE B WHbIE;
3, [<@benbHele BO3 AyuwHie; _ 7 2 2 2 20
KOHGpUrypauum ceTteil, HasHaveHue;
napameTpsbl.
Tema 4. XapakTepucTtunkum un
4. |napamMeTpbl y3M0B HArpy30K 7 2 2 2 20
3MEKTPUYECKON CeTu.
Tema 5. Pacyet yctaHOBMBLWIMXCS
PEXUMOB 3NIEKTPUYECKUX CETEN C
5. OOHWM W [IBYMS UCTOYHUKOM MUTAHUS. / 2 2 2 20
6. Tema 6. AHanns yCTOA4MBOCTY 7 0 0 0 20
PEXUMOB 3NEKTPUHECKUX CETEN.
Tema 7. lNMoxapHas nacHoCTb
- [Tema oxapHas besonacHoc 7 0 0 0 14
9NEKTPOYCTAHOBOK.
Tema 8. HopmaTnBHbIE OOKYMEHTbI MO
8. [oxpaHe Tpyna npw skcnyaraumm 7 0 0 0 16
9NEKTPOYCTAHOBOK.
Tema 9. Pacyet cxeM BHeELWHEro
9. |anekTpocHabXeHns1; BHyTPEHHWE 8 2 2 2 20
ceTy NpeanpusaTui.
Tema 10. OcHOBbI perynmpoBaHus
10.|HanpsXeHns B 9NEKTPUYECKOR ceTu; 8 2 2 2 20
KOMMeHcaTopbl.
Tema 11. OcHOBHbIE
11.|TeXHMKO-3KOHOMUYECKNE pacyeTbl 1 8 0 2 2 20
nokasartenu aneKTPUYECKUx ceTen.
Tema 12. Bbibop OCHOBHbIX
napameTpoB 3EKTPUHECKUNX CETEN
12.[npn npoekTuposaHuu. 8 0 0 0 59
MexaHuyeckas 4acTb NUHWIA
anekTpornepenay; KOHCTPYKLUW.
Ntoro 14 14 14 269

4.2 CopepxaHue OUCLMMIUHDI
Tema 1. O6L1Me cBeAEHUS O Pa3BUTUN INEKTPUYECKUX CETEN U CUCTEM.
Obwme cBeneHust 06 aNeKTpUIECKMX ceTsx 1 cuctemax. Knaceugumkaums anektpuyieckux cetei. 'padpuyeckoe
n3obpaxeHne anekTpuyecknx ceteil.HoMmHanbHoe HanpsxeHne. PeXnMbl HeiTpanein anekTpuIeckmx ceTen.

OHepreTnyeckas cuctema (3HeprocucTema) - COBOKYMHOCTb 3M1EKTPOCTaHLUIA, SNEKTPUYECKIX 1 TEMNOBbIX CETEN,
COEeOUHEHHBIX Mex iy coBOoW U CBA3aHHbIX OBLHOCTBIO PEXMMOB B HEMPEPLIBHOM NpOLIecce NPOV3BOACTEA,
npeobpasoBaHyis, Nnepenaqn u pacnpeneneHunst aNeKTPUHEcKon 1 TENIOBOMA SHEPrn Npy obLeM yrnpasneHnm aTum
PEXVMOM.

3J'IeKTpVI‘-leCKaF| 4aCTb 3HEProcnUcTembl - COBOKYMHOCTb 3NEKTPOYCTAHOBOK 31EKTPUYECKUNX CTaHLI,VII7I N 3NeKTpn4ecKnx
ceTeln 3HepProcuUCcTeMbI.
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Mporpamma aucumnanHbl "OnekTpoaHepreTndeckre cuctemol 1 cetn"; 13.03.02 DnekTpoaHepreTvka 1 aNeKTPOTEXHMKA; AOLEHT, K.H.
(noueHT) AxmeTtwmH P.C.

OneKTposHepreTuyeckas CMcTema - aNeKTpPUYeckas 4acTb 3HEProCcUCTEMbI U NTAIOLLMECS OT HEE NPUEMHIKN
3NEeKTPUYECKOI 3Heprumn, 06 benHeHHbIe 0BLLHOCTBIO NpoLiecca NPoV3BOACTBA, Nepenayn, pacnpeneneHus u
noTpebneHnsl aNeKTPUYECcKo SHepru.

Cuctema anekTpocHabXeHUs - COBOKYMHOCTb 3NEKTPOYCTaHOBOK, NpeAHa3Ha4YeHHbIX Ans obecrneyeHns notpebutenei
3NEeKTPUYECKOW 3HEprunen.

SﬂeKTpI/ILIeCKaFI noaocTaHUMA - aNeKTpoyCTaHOBKaA, npenHa3Ha4eHHas ons npeoépaaoBava n pacnpeneneHus
3ﬂeKTpI/ILIeCKOI7I SHeprun.

3J'IeKTpVI‘-leCKaF| CeTb - COBOKYMHOCTb 9NEKTPOYyCTAHOBOK ONA nepenadn n pacnpeneneHuna SﬂeKTpVI'-leCKOVI Heprun,
COCTOSILAs M3 NOLACTaHUMIA, pacnpenenuTeNbHbIX YCTPONCTB, TOKONPOBOAOB, BO3AYILIHbIX U KABeNbHbIX NUHUIA
anekTponepenayun, paboTatlmx Ha onpeaeneHHown Tepputopun [MYI, 7 nag.; MTI3MM, 2003].

HasHaveHune: 1)obecnedyeHne TpaHcnopTa aNeKTPUYEecKol SHEPrumn OT UCTOYHMKOB SHEPIK K NoTpebutensm ¢
MCMNONb30BaHNEM HECKONbKUX CTYNeHel HanpsxeHns; 2)o6beanHeHne aNeKTPOCTaHLMA B SHEPrOCUCTEMY.

OneKTprYECKME CETU KNacCMmuMpyoTCs MO PasnnyHbIM NPU3HaKaMm:

1 o popy ToKa - Ha 9NEKTPUYECKME CETU NMOCTOSIHHONO 1 NePEeMEHHOro Toka, a CeT! NepeMeHHoro Toka - Ha
ofHOgoasHble 1 TpexdoasHble.

2 No HOMMHaNbHOMY HanpPsXeHWIo - Ha anekTpudeckne cetn H13koro (HH - po 1 kB), cpegHero (CH - 6, 10 n 35 kB),
Bbicokoro (BH - 110, 150 kB) n ceepxsbicokoro (CBH - 220, 330, 500, 750 n 1150 kB) HanpsaxeHus.

3 Mo mMecTy pacnonoxeHus 1 xapakTepy notpeduteneri - Ha:
1)ropoackme anekTpUYeckmne CeTu, PacnoNioXeHHbIE Ha TEPPUTOPUN FrOPOa;
2)cenbCKue aneKTpuYeckne CeTu, pacnonoXeHHble B CebCKON MECTHOCTY;

3)NPOMBILNIEHHBIE SNEKTPUYECKME CETU, SBNSIIOWMNECS CETSMU NMPOMBIWIEHHbIX NPELNPUSTAR; 4)CUCTEMHbIE
3NEeKTPUYECKME CETW, MPEfHA3HAYEHHbIE ANs Nepefaqn SHEPrn BHYTPY SHEPrOCUCTEMbI; 5)MEXCUCTEMHbIE
3NEKTPUYECKME CETH, MO KOTOPLIM NEPEefaeTCs TPaH3UTHAS MOLHOCTb MEX Y SHEProCUCTEMAMU; YaCTMHHO yKa3aHHas
MOLLHOCTb MOXET NOTPEONSATLCS BHYTPY AAHHOW S3HEPrOCUCTEMBI.

4 Mo BbINONHSEMbIM (PYHKLIMSIM - HA cucTeMoobpasyiollre, NUTalolme 1 pacnpeaenuTenbHble aneKTpuieckme ceTu.
5 Mo KoHMrypauum pasnnyaioT pasoMKHYTbIE U 3aMKHYTbIE 9NIEKTPUYECKMEe CEeTH.

Tema 2. I'Iorpe6ne|-|v|e ANIEKTPOIHeprun; aneKTpuyeckme Harpy3km no otpacnsam v permuoHam KOHCTPYKTUBHOM
MCNONIHEHUM BO3AYLIHbIX IMHUA KaK 3/IeMEHTOB 3/1eKTPUYECKUX CeTen.

[MapameTpbl 91EMEHTOB 9NEKTPUYECKON CUCTEMbI. AKTUBHOE U UHOYKTUBHOE CONPOTUBEHMS NUHWUIA anekTponepenayn,
aKTUBHAs U eMKOCTHasi MPOBOAUMOCTb BO3AYLWHbIX U kKabenbHblx JTIOIM.CxeMbl 3aMelleHns TpaHcopMaTopoB,
aBTOTPaHCHOPMATOPOB 1 TPAHCHOPMATOPOB C pacluenneHHon obmoTtkoin HH. OnpeneneHve napameTpos
(aBTO)TPaHCOPMATOPOB DNEKTPUYECKNE HAMPY3KU N NX Fpadomkm B INEKTPOIHepreTndeckux cetax. Mogennpoeanue
TpaHcdpopmaTopos M- 06pasHbIMU CXxeMaMy 3aMeLLeHmsI.

Tema 3. JIuHun anekTponepenay KabenbHble BO3 AyLlHble; KOHpUrypauum cete, HazaHa4eHue; napameTpbl.

MoTepw anekTpU4ecKom aHeprum B IMHNAX 1 TpaHcgopmartopax, Nyt CHUXeHNs noTepb aNEKTPUHECKON
9Heprum.PacyeTbl 1 aHanm3 pexmnMoB paboTbl aNeKTpruieckmx ce?Tein. CXxeMbl SNEKTPUYECKMX CETEN N CUCTEM.
NuHeRHblE U HENWHEWHbIE YPaBHEHNS YCTAHOBMBLUMXCS PEXMMOB. AHanma pexumos pabotsl 13 ¢ nomoLubio
BEKTOPHbIX Anarpamm.

Tema 4. XapakTepucTuku U napameTpbl y3510B Harpy3ok aNeKTpn4eckomn ceTu.

OnHoW U3 NepBbIX 1 OCHOBOMONAralowWmx YacTei NpoekTa anekTpocHabxeHns obbekTa ABASETCS onpeneneHne
0XUOaeMbIX NEKTPUYECKMX HArPY30K Ha BCEX CTYMEHSX anekTpuyecknx cetein. OT xapaktepa Harpy3ku 1 ee YPOBHS
3aBucAT TpeboBaHNs, NPenbABNAEMblE K 9NEKTPUYECKOW CETU, TEXHNYECKME XapPaKTEPUCTUKN NEMEHTOB
9NEKTPUYECKMX CETEN - CEYEHNS U MAPKM NMPOBOAHUKOB, MOWHOCTU U TUMbl TPAHCHOPMATOPOB, 3NEKTPUHECKNX
annapaTos W ApPYroro a1eKTPOTEXHNYECKOro 060pynoBaHNS.

MoTpebutenn anekTposHepPrun pasnuyHbl Mo CBOEMY XapaKTepy: NPOMBbILWEHHbIE NPEaNPUSATUS, XUbie 10Ma,
KOMMYHanbHO-ObITOBbIE YYPEXAEHWS, SNEeKTPOTPaHCNOPT, C/X noTpebuteny u T.4.

Camblii pacrnpocTpaHeHHblli Bug notpebuteneit - AL. OHu pasnuyatoTcs No MOWHOCTK, BCerna notpebnsiot
peakTNBHYIO MOLWHOCTb.

CuHxpoHHble asuratenu (CL1) reHepupytoT peakTuBHYI0 MOWHOCTb. KOMMyHanbHO-6bITOBas Harpyska - OcBelleHue,
HarpeBaTenbHble Npubopbl U T.4. MNoTpebneHne aneKTPUYECKOR 3HEPrn Ha BbITOBbIE HYX bl PacTET (BCNeACTBre
YBENVYEHNS YMcna aBuUraTenen noiiecocos, CTUPabHbIX MalVH, 3NeKTPOOPUTB, a Takxe TeNeBM30POB, KOHAMLMOHEPOB,
XONOANNbHUKOB). BCé 3TO MpUBOANT K YBENNYEHMIO NOTPEONEHNSI peakTUBHOM MOWHOCTU. PacTéT ynenbHbIi Bec
cneuuanbHbIX BUOOB HArpy3ky - BbINPSIMUTENbHOW U MHBEPTOPHON, HArpy3kn aNeKTPOXUMIAN 1 aNeKTPOMeTannyprum.

Pacuet pexunmMa nuHuin anekTponepenayun npy 3agaHHoM MOWHOCTY Harpy3kuy, a) 3a4aHo Hanps>xXeHne B KOHLE NNHWK;
6) 3aaHO HanpsXeHne BHa4ane nMHum.PacyeTtol IMHUK ¢ paBHOMEPHO pacrnpeneneHHon Harpy3skon. Pacyert
Pa30MKHYTOW CeTun.

Tema 5. PacueTt YCTaHOBUBLUUNXCHA PEXUMOB 3JIEKTPNYeCKunx ceTen C OOHUM U ABYMSl UICTOYHUKOM NUTaHUA.

OCHOBHOVW LieNblo pacyeToB PEXMMOB SIBASIETCS onpeneneHne Mx napaMeTpoB, XapakTepusyolnx yCnoBus, B KOTOPbIX
paboTatoT obopynoBaHune cetei 1 notpebutenu.
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Mporpamma aucumnanHbl "OnekTpoaHepreTndeckre cuctemol 1 cetn"; 13.03.02 DnekTpoaHepreTvka 1 aNeKTPOTEXHMKA; AOLEHT, K.H.
(noueHT) AxmeTtwmH P.C.

PesynbTaThl pacyeToB PeXUMOB CeTeil SBNSOTCS OCHOBOV OISt OLEHKM Ka4yecTBa aNeKTPO3HEPrum, BblLaBaEMOii
noTpebuTensiM, AONyCTUMOCTU PacCMaTPUBAEMbIX PEXUMOB C TOUKM 3peHnst paboTbl 060pyoBaHMS CETH, a TaK Xe
BbISIBIEHUS ONTUMasbHbIX YCNIOBUA 9NeKTPOCHabXeHns notpebuteneii.

McxooHbIMM JaHHbIMK npun pacyetax pexmnMoB aNeKTpU4ecKmnx ceTemn ABNATCHA N3BECTHbIE MOLHOCTU I'IOTpe6VITeJ'IbCKVIX
noAcTaHUMNA, BENNYUHDI Hanpsa>XeHunsa NCTOYHUKOB NTaHUA nnun NOACTaHUNA CUCTEM, nonyyarowmnx saHeprnto no
9NIeKTPNYEeCKnM CceTsaM OT SﬂeKTpOCTaHLI,I/IVI, a TakXxe napameTpbl 1 B3aMMOCBA3b 31EMEHTOB ceTel, Ha OCHOBe KOTOpPbIX
COCTaBnseTcda pacyeTHasa cxema 3aMelleHns. I'Ip|/| 3TOM Yy4UTbIBAKOTCA XapakTepHble 0COBEHHOCTW CETU 1 HasHa4YeHne
pac4eToB, KOTOpPble MOTYyT ObITb MNPOEKTHbIMU NNn aKkcnnyatauoOHHbIMA.

PacueTthbl pexunmoB SﬂeKTpMHeCKOIﬁ CeTn NpakTn4ecCkm senyTcsd MeTonom nocnenoBartesibHbIX ﬂpl/l6ﬂI/I)KeHI/II7I.

AHanus pexnMa MeCTHbIX CETE 30eCb OFrPaHNYMBAETCS NEPBLIM NPUBVXEHMEM - OnpeaeneHneM Hanbonblwmnx NoTePb
HanpsiXeHWs NPW YCNOBUM, YTO HAMNPSXEHWE BO BCEX Y3MOBbIX TOYKAX CETU PaBHO HOMUHANBHOMY. PeXuM paioHHbIX
ceTell paccunTbiBaeTCS B [1BA 3Tana: Ha NepBOM 3Tarne HAaXoOsTCs pacrnpeneneHne MOLHOCTEN 1 X MOTEPU; BTOPOE
NpUBnuXeHne NO3BONSET ONPELENNTD HANPSXEHUE HA WWHAX HArPY304HbIX MOACTAHUMIA, ECNM 3a20aHO HaMpsiXXeHne
UCTOYHMKA NuTaHus. MNpy NpoBefeHNN pacyeToB BTOPOro aTana B H0NbWNHCTBE CyYaes OrpaHWNY1BaOTCS
nocnenoBaTenbHbIM ONPeAeneHneM NoTePb HAMPSXEHUS MO y4acTKaM CeTW, HauMHas OT Y3NOBOW TOYKM, rae 3a[aHo
HanpsiXeHue.

WHoroa nepen BblNMnoONTHEHNEM pPac4eToB 6biBaeT uenecoo6pa3Ho YNpPOCTUTb CXeEMY 3aMeLlleHnd CeTu: HanTn pacyeTHyto
Harpya3ky noacTaHunim, 06BbEeINHNUTL HECKONTbKO UCTOYHUKOB NMUTAHUS B OOVH, NepeHeCTN NPOMEXYTO4YHbIE Harpy3ku,
BbINONMHUTb 3KBUBAJIEHTHbIE npeo6pasoBaH|/|9| cetn I'IpOI/ISBOJ'IbHOI7| KOHJpurypaumm ¢ HeCKONbKMMN UCTOYHUKaMN
NMNTaHWA, 3aMeHNB X OOHUM NCTOYHUKOM HanpsXxeHus, CoOXxpaHAasa HEUM3MEHHbBIM PEeXUM OCTaNbHOM CeTW.

PerynuposaHue 4acToTbl B aNEKTPOIHEPTETUYECKON cucTeMe. banaHc akTMBHON MOWHOCTM 1 €ro CBA3b C HACTOTOWA.
BanaHc peakTUBHOI MOWHOCTW 1 Er0 CBSA3b C HANPsXeHUEM. [1oTpebrTeny peakTBHON MOWHOCTM, UX XapakTepUCTUKA.
Bunabl NpMMEHSEMBIX KOMIEHCUPYIOLMX YCTPONCTB.

Tema 6. AHaNM3 YyCTONYMBOCTU PEXMMOB 3NIEKTPUYECKUX CETEM.

MponyckHas cnocobHOCTb NMHWIA anekTponepenay. Metonbl 1 cnocobbl NOBbLIWEHWS NPOMYCKHOM
cnocobHocTu.MNpoBepka ceveHns NPoBoLoB 1 kabenei Nno ycnoBusM OONycTMMOro Harpesa. Beibop annapaTtoB
3awmwarowmx ceTb oT neperpesa. ANroput™ Belbopa HOMUHANBHONO TOKa 3alMLAOWEro annapara v ce4eHus
npoeoAaHuka B ceTsx Ao 1 kB.

Tema 7. MoxapHas 6e30NacHOCTb 3NEKTPOYCTaHOBOK.

M3 obuero yncna noxapos, MPOUCXOOAWMX OT UCMONb3YeMOoro aekTpoobopynosaHus, no JdaHHbIM CTaTUCTUKMN,
BO3HMKAET OT KOPOTKMX 3aMblkaHuii, 33,5% - OT neperpesa ropioYnx Matepranos 1 NpeaMeToB, Haxoaawmxcs B6nmau
ocTaBneHHbIx 6e3 NpucMoTpa anekTpoHarpesaTenbHbIX Nprbopos, 12% - 0T neperpysku NpoBoaoB, kabenei, 06MOToK
aneKTpoMallvH 1 annapatos, 4,5% - oT 060pynoBaHNs 6ONbIIMX NEPEXOOHbIX CONPOTMBEHUIA, 3,5% - OT UCKPEHUS 1
anekTpuyeckon ayrn, 3% - OT HarpeBa CTPOUTENbHbIX KOHCTPYKUUIA NPU BbIHOCE (MEPEXOLE) N3 HUX HAMPSAXEHUS 1 Ap.

M3 3TuX OaHHbIX BUOHO, 4TO Hambonee 4acTto npn4YnHaMM NOXapos OT SN1EKTPOYCTAHOBOK ABNAKOTCA TOKU KOPOTKOro
3aMblkaHuA 1 HapylweHne npoTuBOMNOXapHOro pexuma.

KOpOTKI/IM 3aMblkaHeM Ha3blBaeTCs BCAKOE He npenycMoTpeHHoOe HopMalibHbIMA YCNTOBUAMN pa6OTbI 3aMblkaHne 4yepes
OYeHb Manoe ConpoTUBIEHNE Pas3nnyHbIX doas Mexay CO6OI7I, a B cuCTemMax C 3a3eMJIeHHOM HeI7ITpaJ'IbPO, KpoMme Toro,
3aMblkaHe OOHOM MW HECKOMNbKNX has Ha 3emno unu HyﬂeBOﬁ nposon. ﬂpm BO3HMKHOBEHWUN KOPOTKOro 3aMblKkaHns
obwee conpoTtueneHune SJ'IeKTpI/I‘-IeCKOIZ CeTh pe3Ke yMeHblaeTC4d, 4TO NpnBoanT K yBeNIM4eHNUIO TOKOB B ee BeTBSAX MNo
CpaBHEHWNIO C TOKaM/ HOPMa/lbHOIro pexunma, CHUXKEHUIO HanpsaXeHnsa, KoTopoe ocobeHHo Benuko B6n13un MecTa
KOPOTKOro 3amblkaHus, n 6bICTpOMy BblOeneHve 6onblIoro Konu4yecTsa Tenna.

OCHOBHBIMM MPUYUHAMY BO3HUKHOBEHNWS KOPOTKMX 3aMbIKaHUA SBASIOTCS: HAPYILEHUS N30NSLMM, BbI3BAHHbIE
nepeHanpsiXXeHVsIM1, NPSMbIMK yaapamMu MOJTHUN, CTAPEHUEM US0NSLUN Y MEXAHUYECKMUN MOBPEXAEHNSIMY;
rnonagaHve Ha HeN30MPOBAHHBIE YHACTKM MPOBOLOB TOKOMPOBOLSAILMX NPEAMETOB; BO3LENCTBNE XUMUYECKM aKTUBHbBIX
BELLECTB, MbINM U CbIPOCTW; HEAOCTATOYHO TWATENbHbIA YXOL 3a 9N1eKTPo06opy L0BaAHNEM.

OcobeHHOCTU pacyeToB rpo303allMTHBIX TPOCOB, rpo3o3awuTa BJ1.
3asemnsiowme ycTpoictea 06 bEKTOB; HOPMATMNBHbIE NapameTpbl 3Y

Tema 8. HopmaTtuBHble AOKYMEHTbI MO OXpaHe Tpy.aa Npu aKcnayarauum anekTpoycTtaHOBOK.

KpaTkue cBefneHuUs no akcnnyatauum U MOHTaxa BO34yLWHbIX MMHWA.KOHCTPYKTMBHBIE 0COBEHHOCTY Kabenel Bcex
HanpsixeHuin. KabenbHble JTOMN.KoHCTpyKUMM OMop BCex TUMOB M HanpsixeHuii. Hambonee pacnpocTpaHeHHble
pacnonoxeHusi NPOBOLOB W TPOCOB Ha onopax. [locToMHCTBA 1 HeJoCTaTKW AePEBSAHHBIX, METANNNYECKMX U
Xene306eToHHbIX Orop.

Tema 9. PacueT cxeM BHELUHEero aneKTPoCHabXeHUs; BHYyTPpeHHMe ceTu NpeanpusaTun.

Bbibop cxembl 1 HANPSXEHNS CETU BHEWHErO aNEKTPOCHABXEHUS MPOM3BOAUTCS HA OCHOBE TEXHUKO-9KOHOMUYECKOTO
CpaBHEHNS BO3MOXHbIX BAPUAHTOB C YYETOM NEPCREKTVBLI PA3BUTUS NPELNPUATASA, 4TOObI OCYILECTBNEHWE NEPBOIA
oyepean He NPUBOAMNO K BONbWKM 3aTpaTaM, CBA3aHHbIM C NMOCNELYIOWMM PA3BUTHEM.

Mpy NPOEKTUPOBAHUN CXEMbI SNEKTPOCHAOXEHUS NPOMBILNEHHOTO NPEANPUATUS CNeayeT y4uTbiBatb NOTPeOHOCTb B
9NEKTPO3HEPrM BCeX NOTpebuTeneii paoHa - ropoLoB 1 NMOCENKOB, CENbCKOro xo3saicTea. Cxema [onxHa
ONTUMN3MPOBATLCS C YYETOM UHTEPECOB BCEX PacCMaTprBaeMbIx NOTpebutenei.
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Mporpamma aucumnanHbl "OnekTpoaHepreTndeckre cuctemol 1 cetn"; 13.03.02 DnekTpoaHepreTvka 1 aNeKTPOTEXHMKA; AOLEHT, K.H.
(noueHT) AxmeTtwmH P.C.

OCHOBHbIM UCTOYHUKOM 3/1IEKTPOCHAOXEHUS, KaK NpaBunno, SBASOTCA sHepreTmyeckue cuctemol. MicknoyeHune
COCTaBNSAOT NpeanpuaTna ¢ 6onblumnm TennonotpebneHnem, ans KOTopbiX OCHOBHbLIM UCTOYHUKOM MOXET siBAsiTbes TOLL.
Mpu 3TOM 06513aTENbHO NpeaycMaTpmBaTh cB3b TAL, ¢ sHeprocucTeMoi, kak npaeuno, Ha HanpsxeHun 110 kB n
BbILLE.

Obweit TeHOEHUMER NOCTPOEHUS COBPEMEHHBIX CXEM 3N1EKTPOCHABXEHNS NPOMBILWAEHHbBIX NPELNPUSTUA SBNSETCS
NMpUMeHeHWe rnybokMx BBOLOB - MakCUManbHOe NpubnuxeHne NCTOYHMKOB MUTAHUS K SNEKTPOYCTaHOBKAM
NpeanpusiTUii, CBeAEHNE K MHMYMY KOMMYECTBA CETEBLIX 3BEHBEB U CTYNEHEN TpaHcdopmauumn, npobneHue MNC BH
npv pasmeLleHnn NpeanpuaTuin Ha 3HaYUTENbHON TEPPUTOPUN.

Lns anekTpocHabXeHns NpeLnpuaTuiA ¢ HeBoNbLLOK Harpy3koi ucnonbaytotcs cetn 10 kB ¢ nutaHuem ux ot
6nuxariwmx MNC 110 kB sHeprocucTemsl; ons aNeKTPOCHAOXEHNS CPELHNX U KPYMHbIX NPeanpusaTii, Kak npasuno,
npumeHsitotca cetn 110 kB, B oToenbHbIx cnyvasx - 220-500 kB.

Wcnonb3ayloTcs cnegyowme 0CHOBHbIE CXeMbl pacrnpeneneHnsl aNeKTPosHepru:

rnasHas noHwxatowas MC (I'MM) npeanpuatna 220-500/110 kB onsa pacnpeneneHns anektposHeprum mexay MC
rnybokux seogos (MB) 110/10(6) kB rnybokunx BBonos; MMM B oTaenbHbIX cnyyasix uenecoobpasHo coemewwats ¢ MC
SHEProcucTeMbl, NpeLHa3Ha4YeHHOM A8 9NeKTPOCHabXeHUs palioHa;

psag MC 110/10(6) kB, npucoeauHsembix k cetn 110 kB cuctemsr;
MrB 220/10(6) kB - ons kpynHbIX NpeanpuaTuii ¢ COCPeaoTOYEHHOW Harpy3KOo.

Mopaenstowee GONbWMHCTBO KPYMHbBIX MPOMBbIWNEHHBIX MPEANPUSATUA UMeeT noTpebutenein 1-i n 2-in kateropwi,
MO3TOMY UX BHELWHEE 3NEKTPOCHAOXEHNE OCYLLECTBASETCS HE MEHEE YEM MO OBYM NMHMAM. [1peanoyTUTENnsHOM
ABNSAETCS CXeMa, NPy KOTOPOW IMHNM BbINONHSIOTCS HA OTAENbHbIX ONOPax U NayT No pasHbiM Tpaccam (unm kaxgas Nc
nMTaeTCs Mo ABYM LIENSIM, MOABELWEHHbIM HA onopax pasHbix asyxuenHbix BJ1). Beibop nponyckHon cnocobHOCTM
MUTAOWMX IMHUIA NPOM3BOAUTCS TakM 06pa3oM, 4ToBbl Npu BbixoLe M3 paboTbl OAHOM N3 HUX OCTABLIMECS
obecrneumBanu NUTaHNe NPUEMHUKOB SNIEKTPOSHEPrMN 1-i 1 2- KaTeropuii, HE0BX0AUMbIX L1 (PYHKLMOHNPOBAHUS
OCHOBHbIX NPON3BOACTB.

Bbi6op ceyeHnii No LONyCTUMOI NOTepe HaMpPsSXXEHWs; U3 YCNOBUSI ero PaBeHCTBA Ha BCEX y4acTKax TUHUN; MUHUMYMa
noTepb MOLWHOCTU; MUHMMANbHOMO pacxoia NPoBOAHNKOBOro Marepuana.
Tema 10. OcHOBbI perynmpoBaHuUsl HanpsXXeHUs B 3/IEKTPUUYECKON CeTU; KOMMeHcaTopbl.

PerHI/IpOBaHI/Ie HanNpsXeHus - ero HaMepeHHOe N3MEHEHNE B LeNIAX TEXHUYECKN OOMYCTUMbIX YCNOBUIA pa60TbI CUCTEMbI
GﬂeKTDOCHaG)KeHI/ISI nnn ysennyeHmsa ee aKOHOMMUYHOCTWN.

3apava perynnpoBaHnsa HanpsaxeHus - obecneyeHune HOPMa/ibHbIX TEXHUYECKUNX yCJ'IOBI/IVI N 9KOHOMWYHOCTWN COBMECTHOMN
pa6OTbI SHeKTpOCGTeVI M Npon3BOACTBEHHbIX MEXaHN3MOB. B cetn kax oo CTyneHun TpaHcgopMaumm HanpsaXxXeHns, oHO
JIONXHO ObITb B COOTBETCTBYIOWMX npenenax.

Hanpﬂerme CEeTWN NOCTOAHHO MEeHAEeTCA BMeCTe C U3BMEHEeHNEM Harpy3ku, pexmnma pa60TbI MNCTOYHMKA NNTaHU4,
conpoTmeneHna uenu. OTKNOHEHNS HanpsXeHUs He BCerna Haxo4saTCs B MHTepBanax AOMyCTUMbIX 3HAYEHWI.

I'IpmqleaMm 3TOro ABNAKOTCA:

a) noTepun Hanps>XeHu4, Bbi3blBaeMble TOKaMn HArpy3ku (I/I3MeHeHI/Ie aKTUBHOM MOLHOCTN OT MUHMMAJTbHOIo 00
MakCUMasibHOro 3Ha4eHns Bbi3biBaeT Honbluve N3MeHeHNs noTepb HanpsaXxeHns Bo BpemeHm),

6) HenpaBuUbHbIA BLIGOP CeYEeHMA TOKOBEOYLUMX INEMEHTOB 1 MOWHOCTM CUNOBLIX TPAaHCHOPMaTopOoB.,
B) HEMPaBWIbHO MOCTPOEHHBIE CXEMbI CETENA.

PerynupoBaHve HanpsixeHns LaeT NpoBeLeHNE CNeayOWNX MEPONPUSATII:

1. Belbop CpencTB perynpoBaHusi, PerynmpoBOYHbIX AMANa30HOB CTYNeHel perynnpoBaHus;

2. Bbi6op MOWHOCTM 1 MECTA YCTAHOBKU PEMYNNPYIOLWLMX YCTPONCTB B CETH;

3. Beibop crcTeMbl aBTOMATMHECKOrO PErynmpoBaHus.

Mpr 3TOM HALO BbINONHATL TEXHUYECKME TPEOOBAHUS 1 BbIBUPATL 9KOHOMUYECKM BBIFOOHOE pelleHre. 3aaaya
perynnpoBaHust HaNPsXeHUs 0becneynBaeTCs PEryNMpPYOLMMU U KOMIEHCUPYIOLWLMUN YCTPORCTBaMU.

Bonpochkl perynMpoBaHns HanpsixxeHust AONXHbl pelwartbes ¢ Bonpocamy 6anaHca v pacnpeneneHns peakTUBHON
MOLLHOCTW, BbIBOpa KOMNEHCHPYIOWUX YCTPONCTB, NOBbIWeHWs, nosbiweHust KM, cetn B Lenom.

MeToapbl 1 NPUHLWMbBI PETYNNPOBAHUS HANPSXEHUS. PerynuposaHme HanpsXXeHns Ha anekTpoCcTaHLUusIX.
PerynupoBaHue HanpsiXeHnsi METO0M NU3MEHEHWS NOTEPb HANPSIXEHUS B CETU. PerynmpoBaHune HanpsikxeHus
N3MEHEHNEM NOTOKOB PEAKTUBHON MOLWHOCTM.

Tema 11. OCHOBHble TEXHUKO-3KOHOMUYECKME pacyeTbl U NoKa3aTtenu A1IeKTpnYeckunx ceTen.

OcCHOBHble NokazaTenu, xapakTepuaytolme NonHbIe Pacxobl AEHEXHbIX CPEACTB U 9NeKTPoobopyaoBaHMS,
HeobX0o4MMblE 151 COOPYXXEHUS 1 SKCMNyaTaLMmn CeTh, a TakxKe HEKOTOpble YAeNbHblE TEXHWKO-3KOHOMUYECKne
rnokasaTenu, xapaktepuaytowme 060CHOBAaHHOCTb PELIEHWIA, MPUHSATBIX B MpoLecce NpoekTupoBaHms cetu. K HUM
OTHOCHATCSH:

1) KanUTanoBNOXEHUS HA COOPYXEHNE NMHWIA, MOACTAHLWIA 1 ceTn B Lenom (pyb.);

2) exxerofHble N3aep>XKku No aKcnnyataumm nMHMiA, NOACTaHLUMIA 1 ceTu B Lenom (pyb/ron);

3) yoenbHas cebecTonMoCTb Nepeaayn aneKTPOSHEPrM Mo CETH OT WWH 3a4aHHOMO UCTOYHUKA NUTAHNS 0O WUH
BTOpPMYHOro Hanpsixerus (10 kB) noHmxatowmx nogctarHumin 35 - 220 kB (kon/kBTx4vac);
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4) notepu aKTUBHOM MOLLHOCTU W noTepn anekKTposHeprmun B CHpOGKTVIpOBaHHOVI CeTn, COOTBETCTBEHHO B KBT,
kBTxu4/roa, n B % OT NONE3HOo OTﬂyu.l,eHHOI7I I'IOTpe6VITeJ'I$1M MOLWHOCTN N 3NEKTPO3HEPIrnn;

5) ocHOBHbIE HaTypanbHble MOKa3aTeNN CETU, Kak-TO: KOMMYECTBO MOHMXAOWMX TPAHCOPMATOPOB C PasieneHVEM Nno
HOMWHANBHBIM HAMPSXXEHUSIM 1 MOLLHOCTSM; KONMYECTBO BbiKNtouaTtene ¢ pasaeneHneM no HOMMHANbHbIM
HanpsiXeHNSIM; KONMYECTBO KMIOMETPOB NPOBOLOB (MO MapkaM 1 B 0AHOMA3HOM UCHNCNIEHUN); CyMMapHast MOLHOCTb
KOMMEHCUPYIOWMX YCTPOWCTB C pasfeneHeM No TUMaM U HOMUHANbHBIM HamnpPsXeHNsM.

Mpn onpeneneHnn KanMTanoBIOXEHWI CNedyeT y4uThiBaTb CTOUMOCTb COOPYXEHUS BCEX TMHUIA U NOACTAHLNNA
CNPOEKTUPOBAHHOM CETU OT WWH 3a0aHHOM0 MCTOYHUKA NUTaHns cetn 0o wuH 10 kB noactaHumii BKAOYUTENBLHO. [pu
9TOM [ONXHbI ObITb Y4TEHbI CTOMMOCTU 3N1EKTPOO6OPYA0BAHNS KOHCTPYKTUBHOM U CTPOUTENBHOW YacTel, a Takxe
CTOMMOCTb CTPOUTENBHO-MOHTAXHbIX paboT. MNpu oLeHke CTOMMOCTU siveek BbiktodaTeneit 10 kB noactaHumm Hano
Yy4UTbIBATb S4ENKM BbIKNOYaTENEN B LIENSX NOHUXAOWMX TpaHCOopMaToOpoB U aBTOTPAHCHOPMATOPOB, CEKLIMOHHbIE
BbIKKOHATENN U BbIKAOYaTen nuHun 10 kKB, oTxoas1Wmx oT WUH NOHMXarWmx noacTaHumMin. Konnmyectso Takux sveek
BbIK/KOHATENEN ONpenenseTcs, UCXOAs U3 MakCMManbHON Harpy3ky NOACTAHLUUN U MOLWHOCTU, YCNOBHO NPUXoAsaLEeics
Ha 04HY NMHUIO; Tak, NPW BTOPUYHOM HanpsixeHun 10 kB Takoit BennynHoi MoxeT 6biTb npuHaTo 1,5 - 2 MBT. Ons
0QHol Hambornee KPynHo NoACTaAHLUMMN CneayeT y4ecTb CTOMMOCTb COOPYXXEHUS WUTa paioHHOro AMCneT4epcKoro
yrnpaBsfeHuns, BCrOMOraTenbHbIX COOPYXEHUIN, MaCNSHOro X0359MCTBa, MEXaHNYECKOV MacTepCKON, rapaxa v T.4.

3KCI'II'IyaTaLI,I/IOHHbIe N30epXKn TakxXe onpenendtorcsa ¢ yHeToM BCero yka3aHHoOro O60py,EI,OBaHVI$I N CTOMMOCTW NOoTepb
3NIEeKTPO3HEepPrnn B cCeTn B LLeNOM, OT WNH NCTOYHWKa NNTaHWA 00 WWH BTOPUYHOIO HaNpsaXeHns NoH>Xarowmnx
I'IO,EI,CTaHLI,I/IVI. Cne,u,yeT NMOMHWUTb, YTO 3aTpaTtbl HA NOTEPUN MOWHOCTUN N SNEKTPO3HEPrnn NOMXKHbI OLEeHNBaTbCA C y4EeTOM
permoHa CoopyXeHusi CeTu.

OcCHOBHblE CBEEHNS O MPOEKTUPOBAHNM 3NEKTPUYECKMX CeTel. TexHMKO-aKoHoMMnYeckme nokasartenu. (TIM), Tl
COrMocTaBfieHNe BapraHTOB COOPYXEHNS SNeKTpmyeckomn cetn. JIMCKOHTUPOBaHWeE 3aTpaTt Ha COOpYXeHUe 1
3Kcnnyartaumio cetu.

Tema 12. Bbi6Op OCHOBHbIX NapaMeTPOB NEKTPUYECKMX ceTel Npu npoekTuposaHun. MexaHuyeckas 4actb
NUHWIA aneKTponepenay; KOHCTPYKLUN.

Bbibop BapMaHTOB CETU C YHETOM HAaLEXHOCTU. KanmTanoBnoxXeHns Ha coopyxeHue cetu. Micnonb3osaHue
CaMOHeCyLMX N3onnpoBaHHbIX Nposoaos (CUIMM) B pacnpenennTenbHbIX CETSX

Bbl60p CeYeHuin no ﬂOﬂyCTI/IMOVI notepe HanpsaXeHus, N3 yCnoen4 ero paseHCTea Ha BCEX y4HacTkax NMHUN; MMHUMyMa
noTtepb MOWHOCTU; MMHNMA/IbHOIO pacxona nNpoBOOHNKOBOro Marepuana.

MpoBoaa n rpo303almnTHbIE TPOCHI BO3AYLWHbIX TMHWIA. Onopbl BO3AYLWHBIX IMHUIA SneKTponepenayu.
Tunbl onop. Matepwuan onop. YHugpukauns onop. PacnonoxeHne NpoBoAOB 1 TPOCOB Ha OMNope.

PacyeT BO3yWHbBIX MMHWIA HA MEXaHNYECKYIO NMPOYHOCTb. Y AeNbHble MEXaHUYeCKNe Harpy3ku Ha NpoBo4a W TPOChI.
OcHoBHble NpW4KHbBI NoBpexaaemoct BJ1. OcobeHHOCTU pacyeTa HanpsiXeHnin B cTaneantoMIHEBbIX MPOBOAAX.

5. MepeyeHb yue6HO-MeTOAMYECKOrO O6ecneyeHust Ajisi CaMoCTOATENbHON paboTbl o6yyatoLMxcsa no
AucuunnuHe (Moaynio)

CamocTosiTenbHas paboTa o6y4alolyxcs BeINOMHSETCS Mo 3a4aHNI0 U NMPU METOOMYECKOM PyKOBOACTBE NpenoAasarens,
HO 6e3 ero HemocpenCTBEHHOro yyacTusi. CamocTosiTenbHas paboTa noapasnensieTcs Ha CaMoCTOSTENbHYI0 paboTy Ha
ayOMTOPHbIX 3aHSATUSX U HA BHEAYAUTOPHYO caMocTosTenbHyo paboTy. CamocTosTenbHas pabota obydyatowmxcst
BK/OYAET Kak MO/HOCTbI0 CaMOCTOSITE/IbHOE OCBOEHME OTAE/NbHbIX TeM (pa3aenos) AUCUMUNINHLI, Tak 1 NpopaboTky Tem
(pa3penos), ocBaMBaeMbIX BO BpeMsi ayanTopHol paboTbl. Bo BpeMsi caMocTosiTeNnbHOM paboTbl 0ByYatowmecst YuTaroT u
KOHCMNEKTUPYIOT y4ebHyo, Hay4HYO 1 CNPABOYHYIO NNTEpaTypy, BIMONHAIOT 3a4aHusl, Hanpas/eHHble Ha 3aKpennexHne
3HAHWIA K OTpa6OTKy ymeHvu7| N HaBblKOB, TOTOBATCA K TEKyLEeMy N MPOMEXYTOYHOMY KOHTPOO NO AucunninHe.

OpraHunsauus caMocTosTenbHol paboTbl 0ByHarowWmxcs PpernameHTpyeTcs HOPMaTUBHBIMA LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTEepaTypoii U 3NeKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKMOYAS:

Mopsinok opraHn3aumu 1 ocylecTBAeHNS 0bpa3oBaTeNbHON NesTeNbHOCTM Mo 06pasoBaTebHbBIM MPOrpamMMam BhICLIETO
0bpasoBaHus - nporpammam bakanaspuarta, nporpammam creumanmTeTa, nporpamMmam MarmcTpatypbl (yTBepXaeH
npvkaszom MuHuctepctea obpasoBaHusi U Hayku Poccuiickoin ®enepaunm ot 5 anpenst 2017 roga Ne301).

MNMucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin @enepauum Noe14-55-996uH/15 ot 27 Hosi6ps 2002 r. "O6
aKTUBM3aLUMM CAMOCTOATENbHON PaboThbl CTYAEHTOB BbICLIMX Y4EOHbIX 3aBeAeHWIA".

MonoxeHue o1 29 pekabps 2018 r. Ne 0.1.1.67-08/328 "O nopsinke NPOBEAEHNS TEKYLErO KOHTPONS YCNEBAEMOCTU 1
NMPOMEXYTOYHOI aTTecTaunm obyyarowwmxcs dpefepanbHoro rocy4japcTBeHHOr0 aBTOHOMHOro 06pasoBaTenbHOro
yupexneHus Bbicluero obpasosaHus "KasaHckuii (MpuBonxckuii) goefepanbHblil yHMBeEpCUTeT".

MonoxeHwne Ne 0.1.1.67-06/241/15 o1 14 nekabps 2015 r. "O copmMrpoBaHnm poHAa OLEHOYHbIX CPEACTB ANS
NpPoBELEHNS TeKyLLel, MPOMEXYTOYHOM 1 MTOTOBOI aTTecTaummn obydarowmxcs genepanbHOro rocynapCcTBEHHONO
ABTOHOMHOro 06pa30BaTENbHOro YUpeXaeHus Boicwero obpasoBaHus "KasaHckuii (MprBonxXckuit) doenepansHblii

yHuBepcuteT"".

MonoxeHwne Ne 0.1.1.56-06/54/11 ot 26 okT56pst 2011 r. "O6 aneKTPOHHbIX 06pa3oBaTeENbHbIX PeCypcax heasepanbHOro
rocynapCTBEHHOro aBTOHOMHOr0 06pa30BaTENbHOMO y4YpPEXAEHNS BbICWEr0 NPOGECCUOHaNbHOro obpasoBaHns

"KasaHckuin (MprBonxckuin) coeaepanbHbin yHusepeutet™.
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Mporpamma aucumnanHbl "OnekTpoaHepreTndeckre cuctemol 1 cetn"; 13.03.02 DnekTpoaHepreTvka 1 aNeKTPOTEXHMKA; AOLEHT, K.H.
(noueHT) AxmeTtwmH P.C.

PernameHT Ne 0.1.1.67-06/66/16 ot 30 mapTa 2016 r. "Pa3paboTku, permcrpauum, noaroToBKM K UCNOMNb30BAHMIO B
y4ebHOM npoLecce 1 yoaneHns anekTpoHHbIX 06pa3oBaTeNbHbIX PECYPCOB B CUCTEME 3/IEKTPOHHOMO 06y4eHns
oeliepanbHOro rocy1apCTBEHHOr0 aBTOHOMHOMO 06pasoBaTeNbLHOMO y4pexAeHns Boiciuero obpasoBaHus "KasaHckui

(MpuBonxckuin) penepanbHblil yHUBEPCUTET"".

PernameHT Ne 0.1.1.67-06/11/16 o1 25 saHBaps 2016 r. "O 6annbHO-PERTUHIOBON CUCTEME OLEHKM 3HaHMWIA 0ByYatoWwmxcs
B (peilepanbHOM rocyAapCTBEHHOM aBTOHOMHOM 06pa30BaTENbLHOM yUpEXAEHNM Bbicllero obpasosaHus "KasaHckuii

(MpwBoOMXCKMA) dhemepanbHblin yHuBepcutet™.

PernameHT Ne 0.1.1.67-06/91/13 o1 21 nioHs 2013 r. "O nopsiake pa3paboTku 1 Beinycka y4ebHbIx 3aaHuii B
oefiepanbHOM rocynapCTBEHHOM aBTOHOMHOM 06pa3oBaTelbHOM YUPEXAEHUN BbICLIErO NPOGECCUOHANBHOIO

obpaszoBaHus "KazaHckuii (Mpusonxckuii) doeaepanbHblli yHuBepcuTeT™.

6. POHA, OLLEHOYHbIX CPEeACTB NO AUCLUUMNIMHE (MOAYNIO)

6.1 NMepeyeHb KOMMNETEHLMI C YKa3aHWeM 3TanoB ux oopMMpoBaHUS B NpoL.ecce 0CBOeHUsi 06pa3oBaTefibHON
nporpaMmMbl U HOPM KOHTPONSI X OCBOEHUS

dopma KOHTpoOns OueHuBaeMmble
Oran KOMNETEeHLNM TeMmbl (pa3pernbl) AUCLUMUHBI
CemecTtp 7
TeKyLLNI KOHTPO/Tb
1 gggggganaﬂ MK-11 1. Obwme cBeneHUs O Pa3BUTUM INEKTPUYECKUX CETEW N CUCTEM.
2. MoTpebneHre aneKTPOIHEPrn; INEKTPUIECKNE HArPY3KM MO
OTpacnsaM 1 permoHam KOHCTPYKTUBHOM UCMOMHEHNM BO3OYIUHbIX
2 ﬂ:ggf:TOprle MK-12 NUHWUIA KaK 3/1EMEHTOB 3/IEKTPUYECKUX CETEN.
P 3. NuHunu anexkTponepenay kabenbHole BO3 AyLWHbLIE;
KOHQoUrypaumm cetei, Ha3HaveHne; napameTpbl.
4. XapakTepuCTMKuN 1 napameTpbl Y3108 HArpy30oK an1eKTpu4ecKom
ceTu.
5. PacyeT yCTaHOBMBLNXCS PEXMMOB 3NIEKTPUYECKMX CeTel C
3 MucbMeHHas paboTa AK-14 MK-15 OOHVM W OBYMS UCTOYHUKOM MUTaHNS.
’ 6. AHann3 yCTON4YNBOCTU PEXUMOB 3NEKTPUHECKUX CETEN.
7. NMoxapHas 6e30MacHOCTb 3NEKTPOYCTAHOBOK.
8. HopmatuBHble [OKYMEHTbI MO OXpaHe Tpyaa npu aKcnayaraumm
SNEeKTPOYCTAHOBOK.
MnK-11, rNMK-12, rK-14,
3ayer AK-15
CemecTp 8
TeKyLLNI KOHTPO/Tb
Kypcosas paboTa no o .
1 |aeumnanne MK-11, MK-12 , 1K-14 10. OCHOBbI pPerynmpoBaHns HanPsXXeHNs B 3N1EKTPUYECKON CETH;
KOMMeHcaTopbl.
12. Bbl6Op OCHOBHbIX NApaMeTpoB 3NEKTPUYECKUX CETE Npu
2 |TectmpoBaHue MnK-11 npoekTmpoBaHun. MexaHunyeckas 4acTb NMHWIA SnekTponepenay;
KOHCTPYKLMW.
9. PacyeT CxeM BHELWHErO 3NeKTPOCHABXEHNS; BHYTPEHHNE CETU
3 MucbMeHHas paboTa AK-12 npeanpusaTUii.
11. OCHOBHbIE TEXHMKO-3KOHOMUYECKME pacyeTbl 1 nokasaTenm
3NEKTPUYECKUNX CETEN.
MnK-11, rNMK-12, rfK-14,
Ok3ameH AK-15

6.2 OnucaHne nokasateneun n KpuTepues OLeHUBaHUS KOMMNETEHLU MW Ha pa3nnyHbIX aTanax nx oopmMupoBaHus,
onucaHue wkKan oueHnsaHus

Kputepum
Kg:-';lg"gﬁﬂ OLl.gHVI(;gHVISl Srtan
OTNNYHO Xopoluo Y nosn. Heyn.
Cemectp 7
TeKywWu it KOHTPONb
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Mporpamma aucumnanHbl "OnekTpoaHepreTndeckre cuctemol 1 cetn"; 13.03.02 DnekTpoaHepreTvka 1 aNeKTPOTEXHMKA; AOLEHT, K.H.
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dopma Kputepum dran
KOHTpoOns OLLeHUBaHUS
OTnN4YHO Xopoluo Y nosn. Heyn.
KoHTponbHas |[paBunbHO BbINONHEHb! |[1paBuibHO BbiNONHEHa (3a4aHust BbINMOMHEHbl  (3aAaHns BbINOMHEHD
pabota BCE 3a4aHus. 6onblas yacTb 6onee 4eM HaMONOBMHY. |[MEHEE YeM HaMoNoBuHY.| 1
MpoLeMOHCTpMpOBaH  [3adaHuiA. MpwucyTcTBYIOT MpoLeMoHCcTprpoBaH
BbICOKWIA YPOBEHb MpucyTcTBytOT cepbésHble oWwmnbKy. HeyLOBNeTBOPUTESNbHbIN
BNafeHns MatepnanoMm. (HeaHaunTeNnbHble MpoLeMOHCTPMPOBaH  |ypOBEHb BNaaeHuUs
MposiBneHs.l ownbKu. YLOOBNETBOPUTENbHBI  [MaTepuanom.
npeBocxoAHble MpoLeMOHCTPMPOBaH  |ypoBEHb BRaaeHUs MposiBneHs
CrnocobHOCTM XOpOoLWWnii ypoOBEHb mMartepvanom. HepocTaTouHble
NPVMEHATb 3HaHNA 1 [BnaaeHust matepranoM. |MposiBneHbl HU3Kme crnocobHoCcTM
YMEHMs K BblNoNHeHWo |MposiBneHbl cpefHne  [cnocobHocTm MPUMEHSATL 3HAHNA U
KOHKPETHbIX 3a4aHuii.  [cnocobHoCTM NMPVUMEHSATb 3HAHNA U [yMEHUS K BbINONHEHWIO
MPUMEHSITb 3HAHNA U [yMEHUSI K BbIMONHEHWIO |KOHKPETHbIX 3a4aHWiA.
YMEHWS K BbINMOMHEHUIO [KOHKPETHbIX 3a4aHWiA.
KOHKPETHbIX 3aAaHUIA.
NabopatopHble |ObopynoBaHme u O6opynoBaHue 1 Ob6opynosaHue n O6opyLnosaHue n
paboTbl METOLbl MCNONb30BaHblI (METOAbI NCMOMNb30BaHbI [METOAbI YHACTUYHO METO bl UCMONb30BaHbI 2
npasunbHo. MNposiBneHa [B 0CHOBHOM NPaBUbHO. [MCMNONb30BaHbI HenpaBWbHO.
npesocxonHas MposiBneHa xopowas  |npaswnbHo. MposieneHa |lposiBneHa
TeopeTmyeckas TeopeTnyeckas YyLOOBNETBOPUTENbHAA  |HEYLOBNETBOPUTENbHASA
NoAroToBKa. MOLroToBKa. TeopeTuyeckas TeopeTmyeckas
Heobxoanmble HaBblkn  [HeobX0ouMble HaBbIKM  |MOArOTOBKA. MOAroToBKa.
W YMEHMWS NOMHOCTbIO (M yMeHns B OCHOBHOM  |HeobxonmMble HaBbikn  |HeobxooMMble HaBbIKY
OCBO€HbI. PesynbTaT  |0CBOEHbI. Pesynbtar | yMEHUS 4aCTUYHO 1 YMEHUS HE OCBOEHDI.
nabopaTtopHoii paboTbl |[nabopatopHoii paboTbl [ocBOEHLI. PesynbTart Peaynbtat
MONHOCTBIO B OCHOBHOM nabopaTtopHoi paboThl |[nabopatopHol paboTbl
COOTBETCTBYET €€ COOTBETCTBYeET €€ 4YaCTUYHO He COOTBETCTBYeT eé
LensM. Lensm. COOTBETCTBYET €€ Lensm.
uensm.
MucbmeHHas I'IpanmbHo BbIMONMHEHDbI I'IpanmbHo BbIMO/THEHA 3a,uaHv|;| BbIMONMHEHDI Ba,ﬂ,aHVISI BbIMO/THEHbI
pabota BCE 3a4aHus. 6onblwas YacTb 6onee 4eM HaNoONOBWHY. [MEHEE YEM HAMOMOBUHY.| 3
[MpooemMoHCTpUpoBaH  |3agaHuii. MpucytcTaytOT [MpooemoHcTpupoBaH
BbICOKWUI YPOBEHb MpucyTcTeytoT cepbésaHble oWwmnbKu. HeyOBNETBOPUTENbHbIN
BnafeHnsa MatepuanoM. |HesHauynTenbHble lMpooemMoHCTpUpoOBaH |ypOBEHb BNageHWs
MposiBneHsbl ownbKm. yOOBNETBOPUTENbHbIA  |MaTepuanom.
npeBocxXoAHble lMpoaeMoHCTpUpOBaH  |ypoOBEHb BNadeHNS MposiBneHsb
CrnocobHoCTM XOpoLWunii ypoBEHb mMartepvanom. HepocTaTouHble
NPUMEHATb 3HAHNA U BnageHuna matepuanom. npOHBﬂeHbl HWN3Kne CnocobHoCTU
YMEeHUNA K BbINONTHEHUIO npOFIBJ'IeHbI cpenHmne crnocobHocTH MPUMEHATb 3HAHNA N
KOHKPETHbIX 3a,uaH|/||7|. CNocobHOCTU NPUMEHATb 3HAHNA N YMEHUNA K BbINOJIHEHUIO
NPUMEHATb 3HAHNA N YMEeHUA K BbINOJIHEHNIO (KOHKPETHbIX 3ap,aH|/||7|.
YMEHNA K BbINOJTHEHUIO (KOHKPETHbIX 33,[1&HI/II7I.
KOHKPETHbIX 3a0aHWIA.
3auTteHo He 3auteHo
3auer O6yyatowumitics 0bHapyXun 3HaHWe ocHoBHoro  |OByyatowmiicst oBHapyXunn aHavnTeNbHble
yuyebHO-nporpaMMHoOro Matepuana B o6beme, npobenbl B 3HAHMSIX OCHOBHOMO
Heobx0aMMOM NS fanbHelwein yuebbl 1 y4ebHO-NporpaMMHOro mMatepumana, fLonyctun
npencTosiei paboTbl MO CRELUanbHOCTH, NPUHUMNYANbHbLIE OWWOKU B BbINOMHEHUN
CnpasunICs C BbINOMIHEHVEM 3a0aHNIA, npeaycMOTPEHHbIX NPOrpamMmon 3agaHnin n He
NpenyCMOTPEHHbIX MPOrpaMMoi JUCLUMMNAMHBL.  |cnocoBeH NPOLOMXUTL 0ByYeHne nnu
NPMCTYNUTb MO OKOHYaHWK YHMBEPCUTETA K
npogoeccroHanbHom oesTenbHocTn 6es
JONOSHNTESbHbBIX 3aHATU MO COOTBETCTBYIOLIEN
ANCUMMNINHE.
CemecTp 8
TeKyL i KOHTPONb
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Mporpamma aucumnanHbl "OnekTpoaHepreTndeckre cuctemol 1 cetn"; 13.03.02 DnekTpoaHepreTvka 1 aNeKTPOTEXHMKA; AOLEHT, K.H.
(noueHT) AxmeTtwmH P.C.

dopma Kputepum dran
KOHTpOnsi OLeHMBaHUS
OTnN4YHO Xopoluo Y nosn. Heyn.
KypcoBas MpoaemoHcTpupoBaH  [[ponemoHcTpupoBaH  |[pogeMoHcTpypoBaH  |[poaeMOHCTpMpoBaH
paboTa no BbICOKMI YPOBEHb CPEeLHUiA ypOBEHb HU3KWIA YPOBEHb HeyLOoBNETBOPUTENbHbIN| 1
OVNCUMNAWHE  |BnafeHus MaTepuanoMm (BnageHus MatepranoM |BnafeHus MaTepuanoM |ypOBEHb BNafeHus
no Teme paboTbl. no Teme paboTbl. no Teme paboThbl. marepuanom no Teme
Vcnonb3oBaHbl Vicnonb3oBaHbl Vcnonb3oBaHHbIe paboThbl.
Haonexauwue Hanonexawue WCTOYHUKN, MeTOLbI U |Icnonb30BaHHble
WCTOYHMKU B HY>XXHOM  [McTOuHMKM. CTpyKTypa |CTpyKTypa paboTbl NCTOYHUKN, METOLbI U
konunyectee. CTpykTypa |pabotbl v 4acTUYHO CTpyKTYypa paboTbl He
paboTbl 1 NPVUMEHEHHbIE METObI |COOTBETCTBYIOT €€ COOTBETCTBYIOT €€
NPVMEHEHHbIE METObI |B LIEIOM COOTBETCTBYIOT [3a4adaM. YPOoBEHb 3apayam. Pabota
COOTBETCTBYIOT NoCTaBNEHHbIM CaMOCTOSTENbHOCTU HecamoCTOoATENbHA.
NoCTaB/IEHHbIM 3apayam. PaboTa B Hn3knii. Ocpopmnenune |OdbopmneHne He
3agayvam. Pabota [OCTaTOYHON CTENEHN  |4ACTMYHO COOTBETCTBYET
XapakTepusyeTcs CaMoCToSTENbHA. COOTBETCTBYET TpeboBaHMsIM.
OPUrMHANBHOCTbIO, OdpopmneHve B TpeboBaHUsIM.
TEOPETUYECKON U/MNn  |OCHOBHOM
npakTN4ecKom COOTBETCTBYET
LEHHOCTbIO. TpeboBaHMsIM.
Odbopmnerne
COOTBETCTBYET
TpeboBaHUsIM.
TecTnpoBaHue [(86% npaBunbHbIX Ot 71% b0 85 % Ot 56% 00 70% 55% npaBunbHbIX
0TBEeTOB 1 Honee. NpaBuNibHbIX OTBETOB.  |MPaBWibHbIX OTBETOB. |[OTBETOB U MEHEE. 2
MucbmeHHas  ([MpaBunbHO BbiNONHEHbI [[paBUbHO BbINONHEHA (3a0aHUS BbINONHEHbI  |3a4aHns BbIMOMHEHDI
paboTa BCE 3a4aHus. 6orblas yacTb 6onee 4eM HaMoONOBMHY. |[MEHEE YeM HaMoNoBUHY.| 3
[MpooemMoHCTpUpoBaH  |3agaHuii. MpucytcTaytOT [MpooemoHcTpupoBaH
BbICOKMWIA YPOBEHb MpucyTtcTeytOT cepbésHble owmnbKy. HeyooBEeTBOPUTENbHbIV
BnageHnsa matepunanoM. |He3HaudnTenbHble |-|p0)J,eMOHCTpI/IpOBaH YpOBEHb BnageHus
MposiBneHsbl ownbKm. yIOOBNETBOPUTENbHbIA  |MaTepuanom.
npeBocXoAHble lMpooeMoHCTpUpoBaH  |ypoBEHb BNadeHNS MposiBneHsb
CrnocobHoCTM XOPOLWMIA YPOBEHD MaTepuanom. HEeLOCTaTOYHbIE
NPUMEHATb 3HAHNA U BnageHunsa matepuanom. |-|p09|BﬂeHbI HWN3Kne CnocobHoCTU
YMEeHUNA K BbINONTHEHUIO npOﬂBﬂeHbl cpenHmne crnocobHocTH MPUMEHATb 3HAHNA N
KOHKPETHbIX 3a,uaH|/||7|. CNocobHOCTU NPUMEHATb 3HAHNA N YMEHUNA K BbINOJIHEHUIO
NMPUMEHATb 3HAHNA N YMEeHUA K BbINOJIHEHNIO (KOHKPETHbIX 3ap,aH|/||7|.
YMEHNA K BbINOJIHEHNIO ([KOHKPETHbIX 33,[13HVII7|.
KOHKPETHbIX 3a0aHWIA.

3AEKTPOHHELBH
Bl YHHBEPCHTET
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dopma Kputepum dran
KOHTpoOns OLLeHMBaHMS
OTnN4YHO Xopoluo Y nosn. Heyn.

Ok3ameH O6yyatowwuniics Obyyatowmiicst O6yuatolwwuniics Obyuyatowmiicst
obHapyxmn obHapyxun nonHoe obHapyXun aHaHue obHapyxmn
BCECTOPOHHE®, 3HaHue OCHOBHOrO 3HauYuUTenbHble Npobenbl
cucTeMaTnyeckoe u y4eBHO-NPOrpaMMHOro  |y4ebHO-NPOrpaMMHOro  |B 3HAHWNSX OCHOBHOMO
rny6okoe 3HaHue maTtepuana, ycnewHo |vatepuana B obbeme, [y4ebHO-NporpamMmMHOro
y4eOHO-NPOrpaMMHOro  |BbINOMHWA HeobxoAMMOM NS MmaTtepwvana, LonycTun
martepuana, ymeHme npeLyCMOTPEHHbIe nanbHerwen y4ebbl U [NMpuHUMNnanbHble
cBOOOHO BBIMOMHSATE  |MpOrpaMMon 3aaaHns, |npeacTosiwei paboTel  |oWnOKW B BbINMONHEHWN
3ajaHus, YCBOW/ OCHOBHY!HO no npodpeccun, npenyCMOTPEHHbIX
npenycMoTpeHHbIe nuteparypy, crnpaswuncs ¢ Nporpammoii 3afaHui n
NnporpamMoi, yceoun  [pekoMeHOoBaHHyHo BbINO/IHEHNEM 3aAaHuit, [He cnocobeH
OCHOBHYIO NUTepaTypy 1|nporpammori npemnycMOTPEHHbIX NPOLOMXUTL 0ByYeHue
3HaKoM C OMCUWMNVHBI, NoKasan |NporpamMmoli, 3HakoM € |Mnn NpUCTYNUTL Mo
LOMONHUTENbHOM crcTeMaTnyeckuii OCHOBHOW NTepaTypo, |oKOHYaHUK
nuTeparypo, XapakTep 3HaHWM No0  |PEKOMEHA0BAHHO yHMBEpcUuTeTa K
pekoMeHa0BaHHOM OMCUUNVHE 1 nporpammoii NPOgECCMOHANbHOM
nporpammoi cnocobeH K ux OVCUMNVHBI, AONYCTUN |OesTensHoCTM 6e3
OUCUMNVHBI, YCBOUA  |CaMOCTOSATENIbHOMY MOrpewWwHOCTA B OTBETE [OONONHUTENbHBIX
B3aMMOCBSI3b OCHOBHbIX [MONONHEHMIO 1 Ha aK3aMeHe ¥ npu 3aHSATUI Mo
NOHATUI ANCLUMMNINHBI B [0BHOBNEHWIO B XO4€ BbIMNONHEHUN COOTBETCTBYIOLWEN
NX 3Ha4YeHUN OJist LanbHelwen yyebHOW  |9K3aMeHaUMOHHbIX OMCUMNVHE.
npuobpeTtaemoit paboTbl 1 3afaHuii, Ho obnapaert
npodgpeccuun, Nposisun  [npodoeccrmoHanbHowm HeobXoaMMbIMU
TBOpYecKme LesTenbHOCTU. 3HaHVSIMW ONS UX
cnocobHocTy B ycTpaHeHus nofg
NOHMUMAHWK, N3NOXEHNUN PYKOBOLACTBOM
1 MCMNONb30BaHU npenogaeaTensi.
y4e6HO-NPOrpaMMHOro
martepuana.

6.3 TunoBble KOHTPONbHbIE 3a8aHUs UK UHble MaTepualbl, He00XoaMMbie OIS OLLEHKWN 3HaHUW, YMEHUNA,
HaBbIKOB U (MW1M) onbiTa AeATeNbHOCTU, XapakTepu3yloL X atanbl joopMUpoBaHUA KOMNETEHLUN B npoLiecce
0CBOeHUs 06pa3oBaTeNbHON NPOrpamMmbl

Cemectp 7

TekyLwWUin KOHTPONb

1. KoHTponbHas pabota

Tema 1

1. Mpadpnyeckoe n3obpaxxeHne aNeKTPUYecKnx ceTeil.

2. TpeboBaHMs K aNEKTPUYECKMM CETSAM, NPeLbsBNSEMbIE NOTPEOUTENSIM.

3. AKTMBHOE 1 NHOYKTMBHOE COMPOTUBNEHUS NMMHWIA SneKkTponepenayn n ee

Ccxema 3aMmelleHus.

4. CxeMbl 3amelleHUst 2-x 06MOTOYHOrO TpaHcopopMaTtopa.

5. CxeMbl 3aMelleHns 3-x 06MOTOYHOrO TpaHcdopmaTopa.

6. CxeMbl 3amelleHns aBToTpaHcopmaTopa.

7. CUHXPOHHbIE FeHepaTopbl: Ha3HaYeHNe, TUMbl, OCHOBHbLIE NapamMeTpbl U XapakTepucTnku. OCOBEHHOCTU KOHCTPYKLNIA.
8. ABTOMATMYECKOE PErynmpoBaHne Bo30yXOoeHNs.

9. CMHXPOHHbIE KOMMEHcaTophbl. Micnonb3oBaHme TypboreHepaTopoB 1 rMApOreHepaTopoB B PEXMME CUHXPOHHOIO
KoMneHcaropa.

10. BknoyeHne reHepatopoB Ha napanienbHyo paboTy C aNeKTPUYECKON CUCTEMOI: Cnocob TOYHON CUHXPOHU3ALMN,
cnocob caMOCHHXPOHU3aLMM.

2. JlTabopatopHblie paboTbi

Tembl 2, 3

. N3yqeHne meTonoB perynnpoBaHns HanpsXeHust B SNeKTPUYeCcKon cucteme.

. iccneposaHne BnvsiHMS eMKOCTV dha3a-3emMns Ha COOTHOWEHWE PeaKTUBHOW MOLWHOCTM Harpy3ku.

. N3mepeHue conpoTmneneHune 3asemnsiowero yCTponcTea SNeKTpoyCcTaHOBOK.

. iccnepoBaHus paboThbl cTEHAA CUrHANM3aumum 3amMblkaHnin Ha 3emto no Hanpsxenwuto 3+ UO.

. iccnepoBaHus paboTbl CTEHAA CUrHaNM3aumm 3aMblkKaHnin Ha 3emMnto no Toky 3¢ 10.

. Pacyet pexvma nuHuin anektponepenay npy 3a4aHHOM MOLWHOCTU Harpy3ku (Mpy 3aaHHOM HarnpsXeHuu B Havane
NUHUWK).

7. lNoTepu aNeKTPOSHEPrumM B NMNHMAX N TpaHcgopMaTopax.

OO WD =
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8. MNapeHune n NoTepsa HanNpPAXeHUs B NIMHUN.

9. OnpegneneHne NapamMeTPOB CXEMbl 3aMELLEHNS BO3AYLWHbIX 1 KABeNbHbIX TMHWIA anekTponepenad
10. OnpeneneHne NapameTpOB CXEMbl 3aMeLLEHMS TPaHCHOPMATOPOB 1 aBTOTPaHCHOPMaTOpPOB
3. MucbmeHHas pabota

Tembl 4,5,6,7,8

. OnpegeneHune notepb aNeKTPOSHEPTM B IMHUAX 3neKTponepenay n TpaHcgopmaTopax
. MNapeHne n noTepun HaNPAXeHUs B dNEKTPUYECKMX CETAX

. MoueMy KoHOeHcaTopHbIE BaTapen NOAKMOHAKTCS MO CXEME TPEYronbHMKa?

. B kakux cnyyasix KoHOeHcaTopHble 6aTtapeun NoOKIYaOTCs MO CXeMe 3Be3a C 3a3EMIEHHON HelTpanblo?
. B kaknx ceTsax ncnonb3yeTcs NPUHLMN curHanusaummn?

. Kak nponssoamTcs nonck mecta noBpexneHns?

. 3a cuért yero nosenserca 3U0 Ha 3axumax TV? MNocTponTb BEKTOPHYIO Anarpammy HanpsxeHuii goas 3UO.
. JlnHnm anekTponepenauy.

. Konopurypauunm ceten.

10. HasHayeHve, napamMeTpbl 31EKTPUHECKUX CETEN.

3aver

Bonpochl k 3a4eTy:

1.l pachmnyeckoe n3obpaxeHne sNeKTpUHeckmx CeTe.

2.TpeboBaHUs K ANEKTPUYECKMM CETSM, NpeabsiBAsieMble NoTpebutensim.

3.AKTUBHOE ¥ MHAYKTMBHOE COMPOTUBAEHUS NIMHUIA SNEKTponepenayn n ee cxema 3amelleHuns.
4.CxeMbl 3aMelleHmnst 2-X 0OMOTOYHOro TpaHcgpopMartopa.

5.CxeMbl 3aMelueHnst 3-x 06MOTOYHOro TpaHcopmaTopa.

6.CxeMmbl 3amMelleHns aBToTpaHcgopmaropa.

7.MpoBoja 1 TpoChl BO3OYIWHbIX TUHA.

8.0nopbl BO3AYIWHbIX IMHUIA.

9.M30nsaTOpPBI U NUHEHasa apMmartypa.

10.KoHcTpykums kabenei u kabenbHbIX NMHWIA.

11. CXeMbl 3N1EKTPUHECKNX CUCTEM U X SNIEMEHTDI.

12. PacyeT pexuma nvHui anekTponepenady Nnpu saagaHHOM ToKe Harpysku (npu 3a
OaHHOM HanpsiXeHUn B KOHLE IMHUN).

13. Pacyet pexuma nMHuin anektponepenad npu 3agaHHOM ToKe Harpy3ku (Mpy 3a4aHHOM
Hanpsi>XeHun B Ha4ane nnuHun).

14. BekTOpHas gnarpamma TOKOB W HanpsXXeHW.

15. PacyeT pexuma nMHuin anekTponepenay npu 3agaHHON MOLWHOCTW Harpy3ku (npu
3a0aHHOM HanpPsXeHUU B KOHLE NIMHUN).

16. PacyeT pexwnma nuHuii snekTponepenad npv 3agaHHoW MOWHOCTM Harpyakm (npu
33a[1aHHOM HarnpsXeHun B Havane nuHuM).

17. ToTepw anekTpOsHeprum B IMHNSX U TpaHcdopmaTopax

18. MNageHune 1 NnoTeps HanNpPsXeHUs B NMMHUN.

19. PacueT pa3omMkHyTOlM ceTu (B 2 aTana).

20. PacyeTHble Harpy3ku noactaHumii.

CemecTp 8

TekyLUn KOHTPONb

1. KypcoBasi pabota no gucuunnmHe

Tema 10

. MoTpebneHne akTMBHOM 1 6anaHC PEaKTUBHON MOLLHOCTU.

. Bbl6op HOMMHANBHOMO HANPSXEHNS.

. CxeMbl 1 0CHOBHbIX NapameTpos JI3IN n noacTaHUWiA.

. PacueT napameTpoB OCHOBHbIX peXUMOB paboTbl CETU.

. PerynnpoBaHue HanpsixeHus Ha nogcTaHumsax.

. OCHOBHbIE TEXHUKO-3KOHOMMYECKME NoKasaTenm npoeKkTMpyeMon ceTu.

. padmyeckas yactb npoekTa

. Cxema anekTpuyeckoi cetu.

. Cxema 3amelleHns anekTpnyeckon cetu.

10. TokopacnpegneneHvne B NPOEKTUPYEMOR CeTH

2. TectupoBaHue

Tema 12

1. HanpsixeHune noHmxarolero TpaHcopmaTopa HanpsxeHnem 6-10kB perynupyertcs:

- PMH - aBTOmMatuyeckoe perynnposaHme Ha TpaHCopmMaTope;

- MNBB - py4yHoe perynuposaHue Ha TpaHcgopmarope.;

O©OoOoONOOOTDhWN =
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- FeHepaTopom.

2. Insa kakux uenei HeobxoamMMo BoNbToA06aBOYHOE YCTPONCTBO?

- NSl yBENNYEHNS TOKOB 3aMblKaHWs Ha 3EMI0;

- UCKNTIOYUTb "NpoBan” HanpsXeHUs npu KOPOTKOM 3aMblKaHWUW;

- perynupoBaHne HanpsxeHus Ha NoacTaHuUmm.

3.B kakumx cnyyasx BknoyatoT B paboTy KOMMAEHCATOP NHAYKTUBHOW MowHocTy Ha FPSC?

- MONY4YNTb OONOMHUTENbHYIO aKTUBHYKO MOLWLHOCTb;

- YBENIMYUTb MPOMYCKHYIO MOLWHOCTb NMHUIA;

- MOBLICMTb HaNPSXXEHWe Ha WKHAX.

4. [Ins kakmx Lenelt HeobXo0auMO KaTofHas 3alumTa METANNNYECKOrO BOLOBOLOB HA 3NEKTPOCTaHUMN?
- CHSITUE HEHYXHOro noTeHumnana Ha BOLOBOLE;

- ONA TeXHUKN 6e30nacHoCTu;

- NpefoTBpalleHne n3Hoca CTeHKN Bogosoaa

5. Ecnn Ha noacTaHuMmn He AOCTMraeTcs HopMaTMBHAs BENNYMHA COMPOTUBIEHUS 3a3EMNEHMS, TO:

- YKNaablBaloT B 3€M/II0 AOMNONHUTENbHbIA MeTann;

- NOKPbLIBAKT achanbToM paboyne MecTta y anekTpoobopyLoBaHUN;

- NpefycMaTprBaloT BbIHOCHOE 3a3eMnstolee YyCTPONCTBO.

6. Kak perynupyloT HanpsXxeHue Ha WrHax nosblwatowen noactaHuum ,ecnu Het PMH Ha TpaHcgopmarope?
- NEePEKIIOYEHNE BUTKOB BbINOMHAOT CE30HHO;

- HE NpedycMaTpusBaeTcs perynmpoBaHue;

- FeHeparTopom.

7.B kakux ceTsix No HaNPsSXEeHWIO He 3a3eMNSAI0TCS HelTpann?

- 0,4kB;

- 6,10,35«B;

- 110,220«B.

8. HopmatuBHas BennymHa conpoTtusneHns 3asemnsiowero yctponctea pasHa 0,5 OM. B kakunx ceTtsix no HanpsiXeHuio
ncnonbayetca?

- 0,4kB;

- 6,10,35«B;

- 110,220«B.

9.3a3emneHve HenTpanu yBennyneaeT N TOK 0AHOA3HOro KOPOTKOrO 3aMbIKaHNS?

- ha;

- HeT;

- HE BNuseT.

10. 1na cpesa BOMHbI NepeHANPSAXEHNS UCNONb3YETCA PaspsaaHKM U OrpaHnymMTeny nepeHanpsxeHms. B uem
npvHUunuansHas pasHuua?

- rabapuTHLIMK pa3mepamu;

- PEMOHTONPUIrOAHOCTbIO;

- MPOOOMXMTENbHOCTBIO 3KCMyaTauuu;

- MHbIMK UensMu (Haseatb). OrpaHuynTenn nepeHanpsxenns (OMNH) paboTtaloT B NoNoce BbICOKNX FapMOHMK
nepeHanpsixXeHwii; paspsaHukn paboTatoT B okpectHocTy 50 Mepu.

11.Ha kakmx HanpsXXeHUsx NPUMeEHSIIOTCA TpybyaThblii pa3psaHuK?

- 0,4kB;

- 6,10,35kB;

- 110,220«B.

12.MoameHsieT nu OrpaHnymTenb NepeHanpsaxXeHns HenvHelHbln (OMNMH) BeHTunbHbI paspaaHmk?

- ba;

- HeT;

- HET pasHuLbl B paboTe.

13.[nsa Kaknx uenen npegycMaTpmsato 3a3eMneHHbIV rp0303alunTHBIA TPOC Ha Noaxonax NoacTaHuum
- Ons 3awmTa anekTpoasMraTenei oT BbiICOKOYACTOTHbLIX FaPMOHNIK;

- B KQ4eCTBE MONTHME3AWMNTbI NINHWK;

- Ons 3a3eMneHns onop.

14. HasHayeHune pasbeanHuTenen:

- OTK/IOYEHUNE Harpy3Ku;

- ONCTaHUMOHHOE MW PyYHOE OTKNIOYEHUE;

- 3a3eM/1eHre TOKOBEOylMX YacTel 1 BUAMMOE OTKNI0YEeHne

15. HazHaueHre n napameTpbl BTOPUYHOMO TOKA TPaHCOPMaTOpPOB TOKa:

- NMOOKNOYEHNE N3MEPUTENBHBIX MPUBOPOB (KNnacc To4HocTw); Ao 1,5 - BEpHbI OTBET.
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- NOAK/IOYEHME TOKOBbIX Lenen P3 (knacc To4HOCTW);

- PaBEHCTBO BTOPUYHBIX U NMEPBUYHbLIX TOKOB (BENMYMHA BTOPUYHbIX TOKOB).
16.HasHa4eHve 1 napameTpbl BTOPUYHOMO HAMPSXEHNS TPaHCOPMATOPOB HaNpPsSXXeHns:
- NOZKI/IOYEHUE UBMEPUTENBHBIX MPUBOPOB (KNACC TOYHOCTN);

- MOOKIoYEHME Lieneit HanpsxeHns P3 (knacc TOYHOCTH);

- PaBeHCTBO BTOPUYHbBIX U MEPBUYHBIX HAMPSXEHWUI (BENUYMHA BTOPUYHOMO HAMPSXEHNS).
17. Kakumu MeTonamm OLEHNBAETCS COCTOSIHUE OOMOTOUYHO U30NALMM CUNOBBIX TPAHCOPMATOPOB?
- XpoMoTorpaduyeckuin aHanms3 macna;

- UIHTEHCUBHOCTb YaCTU4YHbIX Pa3psnos;

- KoacpchuumeHToM abcopbuun.

3. MucbmeHHas paborTa

Tembl 9, 11

. OnpegeneHune noTepb 9NEKTPOSHEPIM B IMHNAX 3eKTponepenay n TpaHcgopmaTopax
. MapeHve n notTepu HaNPSXEHUS B aNEKTPUYECKMX CETSX

. MoyemMy koHaeHcaTOpHble BaTapen NOOKMIOHAIOTCS MO CXEME TPEYroNnbHUKa?

. B kaknx cnyyasx KoHOeHcaTopHble 6atapen NOLKMIIOHAOTCS MO CXEME 3Be3[4a C 3a3EMIEHHON HeNTpanoo?
. B kaknx ceTsax ncnonb3yeTcs NpUHLMN cUrHanmaaumm?

. Kak nponsBoamTcs nonck Mmecta noBpexneHns?

. 3a cuért yero nogengetcsa 3U0 Ha 3axumax TV? MNocTpontb BEKTOPHYIO Anarpammy HanpsxeHui gpasd 3U0.
. IlnHnmn anekTponepegauy.

. KoHdpurypaumm ceten.

10. HasHayeHue, napameTpbl aNEKTPUYECKUX CETEN.

11. PacyeT Cxem BHEWHETO 3NEKTPOCHAOXEHNS; BHYTPEHHWE CETU NPELNPUATUAN.

12. OCHOBHbIE TEXHMKO-3KOHOMMYECKME pacyeThbl 1 NoKa3aTenun aneKTpruyeckux ceTen.
9K3ameH

Bonpochbl kK aKk3ameHy:

. Pacuet ceTu ¢ pasHbIM1 HOMUHANBbHBIMU HAMPSXKEHUSMU.

. OnpeneneHne HanbonbLen MOTEPW HANPSXEHMS.

. Pacyet nuHum ¢ paBHOMepHO pacnpeneneHHon HarpysKkoii.

. TeXHNKO-3KOHOMUYECKME NoKasaTenu cetu.

. Beibop BapraHTa CeTu C y4eTOM HaLEXHOCTH.

. Bbi6op HOMWHANBHOMO HANPSIXXEHNS CETH.

. OnpeneneHne cevyeHns NPOBOAOB U kabeneli Mo 3KOHOMUYECKOI MAIOTHOCTU ToKa U
SKOHOMUYECKUM UHTEpBanam.

8. OnpeneneHne cevyeHns NPOBOAOB U kabenei B pacnpefeneHHbIX CETSAX N0 AONYCTUMON NOTEPE HANPSXEHWS.
9. MpoBepka ceveHns NPoBOLOB 1 kabenei No ycnoBusiM [oMycTMMOro Harpeea.

10. Boibop annapaToB 3awmwarowmx cetb 0T Neperpesa.

11. CxeMbl aNeKTPUHECKUX CeTeN.

12. Cnocobbl NprcoeanHeHUst NOACTAHUMIA K CETH.

13. BanaHc aKTVBHOM MOLWHOCTM U €ro CBA3b C YaCTOTOM.

14. MoTtpebuteny peakTMBHOR MOLLHOCTH.

15. MeToabl perynnpoBaHns HanpsXeHus.

16. PerynuposaHve HanpsXXeHns Ha MOHUXalowWwmx NoACTaHLUMSIX.

17. TpaHcdopmaTopbl 6e3 perynvpoBaHus non Harpyskoii (MBB).

18. TpaHcdopmaTopbl C perynmpoBaHmeM HanpsxeHus nog Harpyskor (PTH).

19. PerynupoBaHue HanpsaxXeHns U3MEHEHNEM COMPOTUBNEHNS CETN.

20. Ncnonb3oBaHme B Ka4eCTBE KOMMEHCUPYIOWMX YCTPOUCTB CUHXPOHHbBIX KOMNEHCATOPOB
6aTapei KOHOEHCATOPOB.

21. Pacyert BJ1 Ha MexaHn4eckyto MPOYHOCTb.

22. Y nenbHble MEXaHUYeCKme Harpyskmn Ha nposoga v Tpochl.

23. HanpsxxeHve nposoga npy pasHbiX KNMMaTUYECKNX YCNOBUSIX.

24. Kputnyeckas gnvHa nponeTa.

25. OcobeHHOCTN NPUMEHEHNS CaMOHECYILNX U30NTIMPOBAHHBIX MPOBOAOB.

O©oo~NOoOOTh~hWN =
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6.4 MeToounueckne matepuanbl, onpeaensitolme npouenypbl OLLleHUBaHNS 3HaHUIA, YMEHUN, HaBbIKOB 1 (UNN)
onbiTa AesaTeNIbHOCTU, XapaKTepu3yoLLLMX 3Tanbl hopMUpOBaHUSA KOMMNETEeHLUN

B K®Y peiicteyeT 6anibHO-pERTUHIOBAS CUCTEMA OLEHKM 3HaHWUIA obyyatowmxcsi. CyMMapHo no ancumnnnHe (Moaynio)
MO>XHO Mony4nTb Makcumym 100 6annoB 3a ceMecTp, U3 HUX Tekylas paboTta oueHusaetcs B 50 6annos, ntorosas
goopma KoHTpons - B 50 6annos.
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56 6annos 1 bonee - "3a4TeHO".

55 6annos 1 MeHee - "He 3a4TeHo".

Ins ak3ameHa:

86 H6annos v 6onee - "OTANYHO".

71-85 6annos. - "xopoLo".

56-70 6annos - "ynoBNETBOPUTENBHO".

55 6annos 1 MeHee - "HeynoBNEeTBOPUTENBbHO".

dopma Mpouenypa oueHUBAHMA 3HAHUWA, YMEHUI, HAaBbIKOB U (UNN) onbiTa Ortan | Konnyectso
KOHTpOns [esATeNbHOCTU, XapaKTepn3yoLLUX 3Tanbl hOPMUPOBAHNSA KOMMETEHLLMIA 6annos
Cemectp 7
TekyLLUA KOHTPONb
KoHTponbHas  [KoHTponbHas pabota NpoBOAWTCS B Yackl ayaMTOpHOR paboTbl. Obyvatowmecs
paboTa nonyyaroT 3ahaHns Onsi NPOBEPKU YCBOEHUS NMpoliaeHHoro Mmatepuana. PaboTa 1 15
BbINOHAETCS B MUCbMEHHOM Buge n coaétcs npenogasartento. OueHnsarTcs

BnageHme matepuanom no teme pa6OTbI, aHanunTn4yeckmne CI'IOC06HOCTV|, BnageHve
MeTonamun, yMeHnsa U HaBblKW, HeobxoOuMble ONS BbIMONHEHUS 3a0aHWA.

NabopartopHble (B ayantopun, ocHaWEHHOR COOTBETCTBYIOWMM 060pyaoBaHMEM, obyyatowmecs
paboTbl NpoBOAsIT y4ebHble 3KCNEPUMEHTLI U TPEHUPYIOTCS B NPUMEHEHWN 2 20
NpPakTUKO-OPUEHTUPOBAHHbIX TexHonoruii. OLueHnBatoTCS 3HaHWe matepuana u
YMEHWE NPUMEHSITb ero Ha NpakTMKe, YMEeHNs 1 HaBblkK No paboTe ¢
obopynoBaHMEM B COOTBETCTBYOLEN NPeaMeTHOR obnacTu.

Ob6yyatolwmecs nony4atoT 3aAaHne rno OCBELEHNIO Onpeaen&HHbIX TEOPETUHECKNX
BOMPOCOB WK pelleHmnio 3a8ay. PaboTta BbINONHAETCS NMCbMEHHO U COAETCS 3 15
npenopaeatento. OLEeHNBAOTCS BNafeHne MaTepmanom no Teme pabotol,
aHanUTUYeckme crnocobHOCTU, BNafeHNe METOOAMM, YMEHUS N HABbIKK,
HeobxoLMMble Anst BbIMNOMHEHWS 3a0aHWA.

3a4éT HaueneH Ha KOMMIEKCHYHO NMPOBEPKY OCBOEHUS ONCLMUMIVHGI. 50
O6yuatowmitica nony4aeT Bonpoc (Bonpochkl) nnmbo 3anaHue (3anaHus) n Bpems Ha
noaroToBky. 3a4éT NPOBOAUTCS B YCTHOM, MMCbMEHHOM NN KOMMNbIOTEPHO
gopme. OueHrBaeTcs BNafeHMe MateprasnoMm, ero CUCTEMHOE OCBOEHME,
CNOCOBHOCTb MPUMEHSITb HYXXHble 3HaHMSI, HAaBbIKU 1 YMEHWS Mpu aHanuse
NPOBNEMHBIX CUTYaLUIA N PELLEHUN NPAKTUYECKNX 3a0aHWA.

MncbmeHHas
paboTa

3auer

CemecTp 8
TekyLLUA KOHTPONb

Kypcosas
paboTa no
AMCUMNNINHE

Kypcoyto paboTy no oucumunivHe obyyarowmecs nuiwyT caMmocTosITENbHO AoMa.
Tembl n TpeboBaHus kK paboTe dhopMynMpyeT npenogasatesb. BoinonHeHHas
paboTa coaéTcs npenoaasaTento B copowopoBaHHoM Buae. B pabote
npennaraeTtcst COBCTBEHHOE pelleHre onpeaenéHHon TeopeTNHeCKon nnm
npakTudeckoi npobnembl. OueHMBaOTCS NpopaboTka UCTOYHMKOB, NMPVIMEHEHWE
nccnepoBatenbCckMx METOO0B, MPOBEAEHNE OTAENbHbIX CTAANIA NCCNEN0BAHNS,
oOpMynMpoBKa BbIBOAOB, cobnogeHne TpeboBaHuii K CTPYKType 1 0pOPMIIEHUIO
paboTbl, CBOEBPEMEHHOCTb BbIMOHEHMSI.

20

TectmupoBaHue

TecTupoBaHve NPOXOAUT B MMCbMEHHOM (DOPME UK C UCMONb30BaHNEM
KOMMblOTepHbIX cpencTs. Obyvatowmincs nonyyaeTt onpenenéHHoe Kom4ecTBo
TECTOBbIX 3aaHuii. Ha BbINONHEeHVe BbloenseTcs (oUKCMpPOoBaHHOE BPEMS B
3aBMCMMOCTHM OT KonnyecTea 3amjaHuii. OLeHKa BbICTABNSETCS B 3aBUCMMOCTY OT
MPOLEHTa NPaBWUIbHO BbINONHEHHbIX 3aAaHNA.

20

MncbmeHHas
paboTa

OG6yuatolwmecs nonyyaroT 3aAaHne Mo OCBELEHNIO ONpPeaen&HHbIX TEOPETUHECKNX
BOMPOCOB WK pelleHmnio 3a8ay. PaboTta BbINONHAETCS MMCbMEHHO U COAETCS
npenonaeatento. OLEHNBAOTCS BNafeHne MaTepmanom rno Teme pabotol,
aHanuTnyeckue cnocobHOCTY, BNafeHne MeToaamm, yMeHUs U HaBbIKK,
HEeobXoAMMble NS BbINONHEHUS 3a0aHUA.

10

Ok3ameH

OK3aMeH HaueneH Ha KOMMIEKCHYI0 MPOBEPKY OCBOEHWS ANCLUMANHBI. DK3aMeH
MPOBOAMUTCS B YCTHOWM WM NUCbMEHHOM GoopMe Mo 6unetam, B KOTOPbIX
colepxarcsi Bonpochl (3afaHus) no Bcem temam kypca. Obydatowemycsi aaércs
BpeMs Ha noaroToeky. OLeHMBaeTCcs BNageHe Matepumanom, ero CUCTeMHoe
0CBOEHMe, CNOCOOHOCTb NMPUMEHSITb HYXHbIe 3HAHUS, HaBbIKU 1 YMEHUS Mpw
aHanuse NPo6AeMHbIX CUTyaLMnii 1 PeleHUn NPakTUYeCKnxX 3aaaHu.

50

7. NMepeyeHb OCHOBHOW M [ONONHUTENbHOW YYeOHOM NuTepaTypbl, HEO6X0AMMON AN OCBOEHUSI AUCLMMN/IVHDI
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7.1 OcHoBHas nuTeparypa:

1. CtpenbHnkoB H.A. SnekTpocHabXxeHNe NPOMbIWNEHHbIX NPEeANPUATU [DNEKTPOHHLIR pecypc]: y4ebHoe nocobue/ H.A.
CrpenbHukos - Hoeocnb.: HI'TY, 2013. - 100 c.- ISBN 978-5-7782-2193-2 - Pexum goctyna:
http://znanium.com/catalog/product/546194

2. lWernos A.W. PeneiiHas 3awwmTa anekTpuyeckux cetei [SnekTpoHHbIi pecypc): yuebHoe nocobue / A. U. Wernos. -
Hoeocunbupck : N3p-8o HITY, 2015. - ISBN 978-5-7782-2653-1 -Pexum goctyna:
http://www.studentlibrary.ru/book/ISBN9785778226531.html

3. Opbskos A.®. MukponpoLeccopHas asToMatika 1 peneiHas sawmuta anekTposHepreTnYeckmx CUCTeM [ONeKTPOHHBbIN
pecypc] : y4ebHoe nocobve ans sysos / A.d. Obskos, H.N. OeyapeHko. - 2-e uag., ctep. - Mockea : 3patenbckuii oom
M3W, 2010. - ISBN 978-5-383-00467-8. -Pexum goctyna: http://www.studentlibrary.ru/book/ISBN9785383004678.html

4. NbikuH A.B. DnekTpocHabXxeHre 1 NOBbILEHNE SHEPreTUYecKol achpeKTUBHOCTY B anekTpudeckux cetax/ A.B. JTbikuH
- Hoeocwnb.: HI'TY, 2013. - 115 ¢.- ISBN 978-5-7782-2202-1 - Pexum gocTtyna:
http://znanium.com/catalog/product/546322

7.2. OononHutenbHaa nuteparypa:

1. BogpyxuHa C. C. [MpaBuna ycTpoicTBa 91eKTPOyCTAHOBOK [TEKCT] : BOMPOCH U OTBETHI : y4EBHO-NPAKTUYECKOE
nocobue / aBT.-cocT. C. C. BogpyxuHa. - Mockea : KHOPYC, 2011. - 288 c. - ISBN 978-5- 406-00936-9. (40 3k3.)

2. CaHakynoB A. X. 9nekTpuyeckne annapatbl B yCTPOWCTBAX PENeiHO 3allnTbl CUCTEM SNEKTPOCHAOXEHMS
[BnekTpoHHbI pecypc]: MeToauyeckme ykasaHus K 1abopaTopHbIM U MPAKTUYECKUM 3aHSTUAM MO AUCLMMANHE
'PeneiiHas 3awmTa 1 aBToMatnaaums cucteM anektTpocHabxeHus'/ A. X. CaHakynos, K. 3. ®atbixoB. - HabepexHble
YenHbl: N3a-so HYM K(IM)PY, 2016. - 88 c. - Pexxmum poctyna: https://kpfu.ru/publication?p_id=175506

3. Kupeesa 9. A. PeneiiHas 3awwnTa n aBToMaTuka anekTposHepreTnieckmx cuctem [Tekct] : yuebHuk / 3. A. Kupeesa,
C. A. Upipyk. - Mockea : Akagemusi, 2010. - 288 ¢ : un. - Pek. @Y. - Mpwn.: ¢.281. - B nep. - bubnwuorp.: c. 282. - ISBN
978-7695-5896-2 (25 3k3.)

8. MNepeueHb pecypcoB MHPOPMALMOHHO-TEIEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX NS
OCBOEHUS1 BUCLUMNMNHBI (MOOYIIS)

OnekTpuyeckne cuctemol 1 cetu - http://files.lib.sfu-kras.ru/ebibl/umkd/261/u_lectures.pdf
OnekTponuTarolme CUCTEMBI 1 anekTpuyeckme cetu - https://studopedia.ru/6_160324_predislovie.html

ONeKkTpoaHepreTn4ecKne CUCTEMbI 1 CETH -
https://docviewer.yandex.ru/view/0/?*=g2C7C2ExXm2AZB6xNTJzNMNY18F7InVybCl6Imh0dHA6Ly93d3cudHNOdS5ydS9ib29r

9. MeToauyeckue ykasaHus Ansi 06y4arloLLLMXcsi N0 OCBOEHUIO AUCLUMAUHBI (MOAYNS)
Bup pabot MeTtogunyeckue peKkomeHaauum

nekumm B Xxo4e nekumMoHHbIX 3aHATUIA HEOBXOAMMO BECTU KOHCMEKTUPOBaHWE y4ebHoro matepuana. Mpu
aTOM obpallaTb BHUMAHWE HA ONPeLENeHNs U (POPMYIMPOBKN, PAaCKPbIBAKOWME COAEPXKAHME TEX
WSIN UHBIX MOHATUI, SABIEHUIA 1 NPOLIECCOB, Hay4YHble BbIBOAbI N NPAKTUYECKNE PeKOMeHaaLunu.
Mpwn HeOBX0LMMOCTH, MOXHO 3a4aBaTb NPENoLaBaTEN0 BOMNPOCH! C LENb0 YyTOYHEHNS
TEOPETUYECKUX MOMOXEHUI, paspeleHns CrOoPHbIX CUTyaLni.
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Bup pabot MeTtoaunyeckue peKkomeHaauum

npaktudeckme | MnaHbl npakTnyecknx paboT, x TemaTvka, peKkoMeHayemas nutepatypa, Luenb 1 3afadu
3aHATUA coobuarTcs npenofaeaTenieM B COOTBETCTBYIOWMX y4ebHO-MeToanYeckux matepranax. B xone
NMOAroTOBKM K MpakTnyeckum pabotam Heob6XoauMO M3yunTb y4ebHO-MeToaMYecKe MaTepuansl u,
npv HeobX0AUMOCTU, OCHOBHYIO 1 JLOMONHUTENbBHYO nuTepatypy. [Npn aToM cneayet y4ecTb
pekoMeHaaLmn npenogasatens n TpeboBaHus y4ebHo Nporpammbl.
Ocoboe BHMaHKe Npu 3TOM HEOHXx0AMMO 06PaTUTL HA CoLepXaHMe OCHOBHBIX MOMOXEHWIA 1
BbIBOIOB, 0O bACHEHWE SBNEHUIA U (PAKTOB, YSICHEHME NPAKTUYECKOro NPUIOXEHNS
paccMaTtprBaeMbIX TEOPETUYECKUX BOMPOCOB. B npouecce aToil paboTbl CTyAEHT AOMXEH
CTPEMUTLCS MOHSATb U 3aNOMHUTL OCHOBHbIE MONIOXEHMS paccMaTpryBaeMoro MmaTepuana,
NpVMepbIl, MOSICHAOLWME ero, a Takxe pasobpaTtbCs B UANIOCTPATUBHOM Matepuane.
3akaHuvBaTb NOAroTOBKY CreayeT COCTaBNEeHNEM KOHCMEKTA TEOPETUYECKOR YacTn paboThl. 910
MO3BONSIET COCTABUTL KOHLIEHTPUPOBAHHOE, CXaToe NpecTaBneHne No n3y4yaeMblM BONPOCaM.
TVNOBO anropmT™M AeiCTBMiA Npy NPOBELEHNM NPAKTUYECKOW PaboTbl 06bIYHO NPUBOANTCS B
COOTBETCTBYIOWMX y4ebHO-MeTOANYECKUX MaTepranax. MNpn HeobxoamMocTu, npenosasaresb 1
oby4atowmecs MoryT BHECTU B HEFrO N3MEHEHNS 1 [ONoHeHus . MNepen Havanom npakTuyeckoi
paboTbl HEOHXOAMMO HETKO YSICHUTHL MOPSAOK NPoBeAeHNs paboThbl.
B xozie BbINONHeHWS npakTnieckoin paboTbl obyyatowmecs NpoBoasT HEOOXOAUMbIE pacyeThl,
3anoNHSI0T Tabnumupl, CTPOAT rpadoukX 1 3aBepLIAKOT HanMcaHue oT4eTa BbIBOAAMM,
conepXalimMm coBCTBEHHbIN B3rnsg Ha npobnemy.
B 3akntoueHve npenogaeartenb NoABOAUT UTOMM 3aHATUS. OH MOXET (BbIBOPOYHO) MPOBEPUTH
OT4YEeTHl CTYAEHTOB U, €CNU NOTPebyeTCs, BHECTM B HUX UCTMPABNEHMUS U OOMOMHEHUS.

nabopatopHble | MnaHbl nabopatopHbix paboT, Ux TeMaTuka, PEKOMeHOyeMas nuTepatypa, Luenb 1 3agadv
pabotbl cooblatoTcs npenogaBatenem B COOTBETCTBYIOWMX y4eBHO-MeTOONYECKNX MaTepranax. B xone
MoaroToBKM K nabopatopHbiM paboTam HeobX0aUMO N3y4nTb y4eBHO-METOANYECKME MaTEPUANbI 1,
npy Heob6XOAMMOCTM, OCHOBHYIO 1 [OMNONHUTENBHYIO NuTepaTypy. Mpu 3ToM cnedyeT y4ecTb
pekomeHpauun npenogaeatens n TpebosaHUs y4ebHOW Nporpammbi.
Ocob60e BH/MaHMWe Npu 3TOM Heobx0aMMO 06pPaTUTb Ha COLEPXKaHNE OCHOBHbIX MONOXEHNA 1
BbIBOOOB, 06 bSCHEHNE SBNEHWI N (PAKTOB, YSACHEHWE NPaKTUYECKOr0 NPUNOXEHNS
paccmaTprBaeMbIX TEOPETUYECKMX BONPOCOB. B npouecce aT1oi paboTbl CTYAEHT LONXEH
CTPEMUTLCS MOHATb 1 3aNOMHUTbL OCHOBHbIE MOMOXEHNSA paccMaTpuBaeMoro Matepuana,
MPUMEPbI, MOSICHSIIOLWME Er0, a Takxe pas3obpaTbCs B MNMIOCTPATMBHOM MaTtepuane.
3akaHunBaTb NOAFOTOBKY CnefyeT COCTABNEHNEM KOHCMEKTa TEOPETUYECKOI YacTu paboTbl. 910
MO3BONSET COCTABUTb KOHLIEHTPUPOBAHHOE, CXaToe NpeacTaBneHne no n3y4aemMbiM BOMPOCaM.
TwnoBoi anroput™ AencTeuii Npu NposeaeHnn nabopaTopHoi paboTbl 06bIYHO MPUBOAUTCS B
COOTBETCTBYIOWMX y4ebHO-MeToanYECKMX MaTepuanax. MNpu HeobxogumocTn, Npernoaasaternb 1
obyyvatolmecs MOryT BHECTW B HEFO U3MEHEHNS W AoMnonHeHus. MNepen Havanom
nabopaTtopHO/MpakTNIecKkon paboTbl HEOBXOLMMO HYETKO YSCHUTL MOPSLOK NPOBELEHUS PaBOThI.
B xone BbinonHeHns nabopatopHoit paboTbl 0byHarowmecs NPoBoAsT HEOOXOANMbIE PaCYETh,
3anofHSAT TabnuLbl, CTPOST rpadorki U 3aBEPLIAIOT HANUCAHNE OTYETa BbIBOAAMM,
cofepxalmmy cobCTBEHHbIV B3rNsAa Ha npobnemy.
B 3aknioyeHune npenogasatens NOABOAUT UTOMW 3aHATUS. OH MOXET (BbIBOPOYHO) NPOBEPUTD
OTYeTbl CTYAEHTOB 1, CN NOTPeByeTCs, BHECTU B HUX UCMPABNEHNS U LONOMHEHUS.

camocTosiTenbHas | Heobxoaumo NMOMHWUTb, 4YTO Ha nekunn 06bI4HO paccMaTtpmnBaeTCd He BeCb MaTtepuan, a ToNbkKo ero
pa60Ta yacTtb. OcTanbHas ero 4acTb BOCMOMHSAETCS B npouecce CamoCToATEeNIbHOM p8.60TbI. Mocne
Kax o nexuum npenonaeartesib gaet nepevyeHb TeéM Ha CaMOCTOATENIbHOE N3y4YeHne (eCJ'll/I 3TO
npengycMoTpeHo y‘-le6HbIM I'IJ'IaHOM). B xone caMoctosATeNnbHOro n3yvyeHnsa Tem ancumnnmHbl
Heobxo0anMo PyKOBOLOCTBOBATbCA OCHOBHOW W OOMONHUTENBHOMN nMTepaTypon, a Takxe
MHPOpMaLMOHHBIMA UCTOYHUKAMN B CETU |/|HTepHeT.
CTyJJ,eHTaM PEeKoMeHOyeTCA NoJly4nTb B 6ubnunoteke yqe6Hy|o nmteparypy no aucuunninnHe,
H606X0,EI,I/IMle ons 3q.)q.)eKTVIBHOI7I pa60Tb| Ha BCeX Bnaoax ayanTopHbIX 3aHATUI, a Takxe ans
CamoCToATEeNIbHOM pa60TbI Nno N3y4eHunto JUCUnNnInHbl.
Ing 6onee NonHoro 3aKkpenieHna Mmatepurasna pekoMeHaoyeTcsd genartb KOHCNeKTbl Mo TeMam 1
Bonpocam, 3agaHHbIM HA CaMOCTOATENNbHOE U3y4eHne. 9710 No3BoONUT appeKkTUBHEE UX
npopa60TaTb N ynpoCTUT NOAroTOBKY K MTOrOBOMY KOHTPOJIIO.
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(noueHT) AxmeTtwmH P.C.

Bup pa6ort

MeToauyeckune pekomeHpauum

NMCbMEHHas!
paboTta

lMncbMeHHas pa60Ta npencraenset coboli camocToaTENbHOE Hay4yHOe nccrnegosaHmne ctyoeHta B
obnactu onpeﬂ,eneHHon oucumnnuHbl. Ha ocHoBe N3y4eHns npaBoBbIX akTOB U creunanbHom
nntepartypbl CTyOeHT OO/XEeH OaTb camo?cTosTenbHoe peweHne r|p06neM B paMkKax I/I36paHHOI7I
TeMbl, NoKa3aTb CBOE BMnAeHNe TeX U NHbIX pacCcMaTpmnBaeMbiX BOMPOCOB. B npouecce
noaroToBkn MNCbMEHHbIX pa60T Yy CTyOEeHTOB pa3BuBaeTCAa TBOpYECKas akTUBHOCTb,
bopMumpyloTCA YMEHNSA BbIABNATL UMeEoLMeECs I'Ip06J'IeMbI N HaxXoOuTb NYyTU UX pelleHns.

KOHTpO/IbHaA
paboTa

K BbINoOnHeHMIO KOHTpOJ‘IbHOI7| pa6OTbI CTyOeHT OO0NKeH NpucTynatb nocne TwartenbHOro ndy4yeHus
N COOTBETCTBYIOWMX Pa3nenoB Kypca no gucumnivHe.

PaboTta ocpopmnsieTcsi B BULE NOSICHUTENbHOMN 3anncky ¢ 06s13aTenbHbIM NepenvcbiBaHNEM
ycnosuii 3agad. [Npv pelweHun 3anad CTyaeHT ykasblBaeT Mo Kakon hopmyne 1 B KakKux eauHmLax
n3mepeHunsd onpenendroTcsa BeNM4nHbl, OTKyOa B34Tbl MOOCTaBEHHbIE B cpopMyny (ecnm OHU He
cojepxarcs B yCNnoBMSX 3agaqn).

Mpw ucnonb3oBaHUn Tabnuu, guarpamm, aMAMPUYECKNX OOPMYN 1 OPYrX Matepuanos
HeobxoaMMO cLenaTb CCbINKY Ha NUTEPATYPHbIA UCTOYHUK.

BblyncneHve Bcex BenM4uH NponsBoaMTCS B passepHyToM Buae. Ecnu noactaensemas B coopmyny
BENMNYMHA ONpeensieTcs Mo Kakon-nMbo pacyeTHOM 3aBUCMMOCTM, 3TO MPOMEXYTOYHOE
BblHUCNeHne I'IO,EI,pOﬁHO 3anucbiBaetcs. Ob6o3Ha4YeHne BENNYUH U TepMnHonoru4 B NOSICHUTENBHON
3anncke OO0N1XHbl COOTBETCTBOBATb NMPUHATHIM B yqe6H|/|Kax.

PewweHue 3apay npu He06XOAMMOCTM LOMXHbI MANIOCTPUPOBATLCS CXEMAMU U rpacomkamu,
TwarenbHO BbINONMHEHHBbIMU B COOTBETCTBYIOWMNX MeCTax.

3a4er

3aveT SBnseTcs 3akMoHYNTENbHbIM 3TanoM N3y4eHUs y4eBHOM OMCUMNIVHBI U UMEET Lienb
NPOBEPUTb TEOPETUYECKME 3HAHUS 0BYYaIOWNXCS, UX HABLIKW N YMEHUE MPUMEHSATb NONYYeHHbIe
3HaHWS NPU pelleHny NpakTuyeckmx 3amnad. Mpu noaroToBke K 3a4eTy HE06X0AUMO OnMpaThCs,
npexae BCero, Ha NeKLMn 1 OCHOBHYIO MTepaTypy Mo AUCUMMIMHE, a TakXe Ha UCTOYHUKM,
KoTopble pasbupanvcb Ha NabopaToOPHLIX/MPAKTUYECKUX 3aHSATUSIX B TEYEHNE CeMecTpal.

TecTMpoBaHue

TecToBble 3a4aHNs NpeaHasHa4YeHbl 415 YCBOEHUS OCHOBHbIX MONOXEHUA TEOPUN OpraHv3aunu,
NS 3aKPeneHnst 3HaHWin, NoyYeHHbIX B MPOLLECCe NEKLNOHHOMO Kypca, CeMUHAPCKON v
CaMOCTOSITENBHON PaboTbl C OCHOBHOM W AOMONHWUTENBbHOW NUTEpPaTypoli. TecTbl - 3TO BONPOCHI
Wnu 3agaHuns, npegycmatpusaowWwme KOHKPETHBIN, KpaTkui, YHeTKUA OTBET HA MMEIOLLMECS 3TalIOHbI
OTBETOB. B TeCTOBbIX 3a4aHMAX B KaX,A0M BONpoce 00 4 BapnaHTOB OTBETOB, U3 HUX OJMH
BapwaHT OTBET NPaBUNbHbIN.

KypcoBas pabota
no gucuunInHe

MeToauyeckre ykasaHus no BbIMOMHEHUIO KYPCOBbIX paboT fatoT yKasaHUs OTHOCUTENbHO 0BLWMX
npenbsBnseMblx Tpe6oBaHUIA 1 PEKOMeHALIMA Mo HAMUCaHWIO U OCPOPMIEHIO CTYAEHYECKMX
KypcoBbIX paboT, a Takxe TpeboBaHuii B 06beMe nporpamMmmbl y4e6HOM AucumninHbl. BeinonHss
KypcoBble paboTbl, CTyAEeHTbl NprobpeTaroT onbiT paboTel C HAyYHON NUTEPaTypPO,
BblpabaTblBaloT 11 COBEPLIEHCTBYIOT JIOTUKY U3NOXEHNUS MaTtepuana, a Takxe npuobpertaroT yMeHus!
1 HaBblK/ TBOPYECKOrO NMPUMEHEHMNSI TEOPETNHECKMX MOMOXEHU, CBA3LIBAS X C COBPEMEHHO
LNEeViCTBUTENbHOCTbIO.

9K3aMeH

OK3aMeH SIBNAETCS 3aKMOUUTENbHBIM 3TanoM U3y4eHns y4ebHoM OUCUMNAUHBI U UMEET LeNb
NMPOBEPUTb TEOPETUHECKME 3HAHUS 0BYYAIOWMXCS, UX HABBIKW U YMEHUE MPUMEHSATbL NONYYEHHbIE
3HaHWS NPU PELIEHUN NPaKTUYeCKmx 3aaad. [Mpu NoaroToBke K k3aMeHy HeobxoAMMo onuparbes,
npexae BCero, Ha NeKLMU 1 OCHOBHYIO TMTEPATYPY MO AUCUMMMHE, & TaKXe Ha UCTOYHUKM,
KoTopble pasbupanvch Ha NabopaToPHbIX/MPAKTUHECKUX 3aHSATUSIX B TEYEHNE CEMECTPA.

10. MepeveHb MHGOPMaALMOHHBIX TEXHONOIUIN, UCMOMNb3YeMbIX MPU OCYLLLECTBNIEHMN 06pa30oBaTeNbHOro
npouecca no gucuuniuHe (MOAyno), BKNoYasi nepeyeHb NPOrpaMMHOro o6ecneyeHns 1 MUHOPMaLMOHHbIX
CMpaBOYHbIX CUCTEM (NPY HEO6XOAUMOCTH)

OcBoeHVe ANCUMMNMHBI "INEeKTPO3HePreTUYecKne CMCTEMbI U ceTU" NpeanonaraeT UCroNb30BaHVe Cneayolwero
nporpaMMHOro obecrnedeHnst u MHPOPMALIMOHHO-CMPABOYHbIX CUCTEM:

OnepauunoHHas cuctema Microsoft Windows Professional 7 Russian

MakeT odoucHoro nporpammHoro obecnedveHusi Microsoft Office 2010 Professional Plus Russian
Bpaysep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI
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(noueHT) AxmeTtwmH P.C.

11. OnucaHue MarepuanbHO-TeXHMYecKon 6a3bl, He06X0AMMOW AN OCYLUEeCTBNeHusi o6pa3oBaTe/ibHOro
npouecca no gucuunnuHe (Moayno)

OcBoeHne omcumnnHbl "OneKTPOSHEPreTUYECKME CUCTEMBI U CETU" NpeanonaraeT UCNoNb30BaHME CNeayowero
MaTepvanbHO-TEXHUYECKOro obecrneyeHus:

MynbTMeguiiHas ayoutopusi, BMECTUMOCTbIO 6onee 60 Yenosek. MynbTMeauiiHas ayantopus COCTOUT 13
WHTErpUPOBAHHBIX UHXEHEPHBIX CUCTEM C €IMHON CUCTEMOI YNpaBNeHNs, OCHaWEHHash COBPEMEHHBLIMW CPeLCTBaAMU
BOCMPOW3BEAEHNS 1 BU3yanm3aLum noboi Buaeo v ayano nHpopMaLmm, NonyyeHnst U nepenaydm anekTpoHHbIX
LLOKYMEHTOB. TunoBas KOMNnekTauus MynbTUMEOUAHOM ayouTOPrM COCTONT M3: MyNIbTUMELNAHOIO NPOEKTOpPa,
ABTOMATU3VMPOBAHHOMO NMPOEKLMOHHOMO 9KPpaHa, aKyCTUYECKOW CUCTEMbI, @ TakKXe MHTEPaKTUBHON TPUOYHbI
npenofasaTens, BKoYaoLWel Ta4-CKPUH MOHUTOP C AMaroHanbio He MeHee 22 A1MOB, NEPCOHANBbHBIA KOMMBLIOTEP (C
TEXHMYECKMMU XapakTepucTnkamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb), koHbepeHLU-MNKPOdOoH,
6ecnpoBOAHON MUKPOGIOH, Bnok ynpasneHns obopynoBaHneM, nHtepdeiicol noaknoveHus: USB,audio, HDMI.
NHTepakTmBHas TpmbyHa npenonasaTens ABNSeTCS KNOYEBbIM 3NIEMEHTOM yNpaBneHns, 06 beAVHSIOWMNM BCE YCTPOMCTBA
B €LIMHYIO CUCTEMY, U CNY>XUT NOSHOLEHHbIM paboynmM MecToM npenogasatens. Mpenonaeatens UMeeT BO3MOXHOCTb
NIErKo ynpaBnsiTb BCEW CUCTEMOW, HE OTXOAS OT TPUOYHbI, 4TO MO3BONSET NPOBOAUTL NEKLMU, NPAKTUYECKNE 3aHATUS,
npe3eHTaumm, BebrHapbl, KOHPEPEHLMN 1 ApYyrMe BUAbl ayAUTOPHOM Harpyskm obyyatowwmxcs B yaoOHOR 1 [OCTYMHOM
NS HUX (OOPME C MPUMEHEHNEM COBPEMEHHbIX MHTEPAKTUBHBIX CPEACTB 00Y4YEHUs, B TOM Y/C/E C UCMONb30BAHNEM B
npotecce 0byyeHns BCeX KOPMOpaTMBHbIX pecypcoB. MynbTuMeonitHas ayaMTopmns TakXe OCHaLEHa WMPOKOMONOCHbIM
LLOCTYMNOM B CE€Tb UHTEPHET. KOMMNbloTepHOE 060pYyI0BAHMEM UMEET COOTBETCTBYIOLWEE NMNLIEH3MOHHOE NPOrPaMMHOE
obecneyeHue.

KomnbloTepHbIii knace, npeactaensiowmii coboli paboyee MecTo npenonasatens u He meHee 15 paboumx mect
CTYLEHTOB, BK/TIOHAIOWMNX KOMMbBIOTEPHbIA CTON, CTYS, MEPCOHANbHbIA KOMMbIOTEP, NULIEH3MOHHOE NPOrpaMMHoe
obecneyeHune. Kaxablii KOMMNbOTEP UMEET WNPOKOMONOCHLI A0CTYN B ceTb VIHTepHeT. Bce KoMMbloTepbl NOAK/OYEHbI K
KoprnopaTueBHOW KoMnbioTepHoW cetn KDY n Haxogatcs B €4MHOM LOMEHE.

CneumnannsmpoBaHHas naboparopus ocHalleHa 060pynoBaHMEM, HEOOX0AMMbIM 4N NPOBEAEHUS nabopaTtopHbix paborT,
npakTn4ecknx 3aHATU U CaMOCTOSTENBHOM pa60TbI Nno otaenbHbIM QuCcUMNANHaM, a TakXxe nNpakTuk n
Hay4Ho-uccnenosartenbckol paboTbl obyyatowmxcs. JlabopaTopust paccyMTaHa Ha 0JHOBPEMEHHYO paboTy
obyyalowmxcs akagemMmyeckon rpynnel 1Mbo noarpynnbl. 3aHATUSA NPOBOASTCS NOL, PYKOBOLCTBOM COTPYAHMKA
YHUBEpPCUTETA, KOHTPONMPYIOWErO BbINONHEHME BUAOB y4ebHoi paboThl 1 cobniogeHne npaenn TexXHUKU 6e3onacHocTy.
KayecTBeHHbI 1 KONMYECTBEHHbIN COCTaB 060PYLOBAHNS 1 PACXOAHBIX MATEPMATIOB ONPELENSETCS CNeLngUKoNn
06pa3oBaTenbHbIX MPOrpPamMm.

12. CpencrtBa apanTtaumm npenogaBaHUs AUCLUN/IMHBI K NOTPe6HOCTAM 00y4YaloLLUXCcsi MHBaNUA0B U AL, C
orpaHU4YeHHbIMU BO3MOXHOCTSIMA 34,0POBbSI

I'Ipvl Heobx0aMMoCTh B o6pa305aTean0M npouecce npuMeHATCAa cnegytowme MetTonbl U TEXHONOrnu, obneryatouime
BOCNpUATUE UHPOopMaLnUK o6y'-|a+ou1|/|M|/|o;| nHBanngamn n nuuamm ¢ orpaHM4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- cO3[aHve TEKCTOBOW BepCUM NoBOro HETEKCTOBOMO KOHTEHTA LS €F0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTMBHBLIE (POPMbI, YO0OHbIE ANS PA3NNYHbIX NONb30BaTENEN;

- CO30aHNEe KOHTEHTAa, KOTOprVI MOXHO NMpencTaBuTb B pa3/InyHbIX BUOAX 6e3 noTepun OoaHHbIX UK CTPYKTYpPbI,
npenycMmoTpeTb BOSMOXHOCTb MaCLIJTa6I/|pOBaHVIﬂ TeKCcTa n |/|306paer|/||7| 6e3 noTtepu Ka4ectea, NpenyCcMoTpeETb
OOCTYMNMHOCTb yrnpaBneHnsa KOHTEHTOM C KnaBuaTypbl;

- cO3[4aHne BO3MOXHOCTEW A5 06y4atolwmxcsl BOCIPUHUMATL OLHY M Ty XXe MHPOPMaLMIOo U3 PasHbIX MCTOYHMKOB -
HarnpuMmep, Tak, 4Tobbl NMLA C HAPYLWEHNUAMU Cyxa NONyyYani MHGOPMALIMIO BU3YarbHO, C HAPYILEHWSIMU 3PEHUS -
aynanbHo;

- MPUMEHEHVEe NPorpaMMHbIX CPencTB, obecrneynBatomx BO3MOXHOCTb OCBOEHNS HABbIKOB 1 YMEHWIA, C(DOPMUPYEMbIX
OVNCLUMNMIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuii U CUMYNSILNUOHHBIX
TEXHONOIMIA;

- MPUMEHEHWE OUCTAHUMOHHBIX 0BpasoBaTenbHbIX TEXHONOTUIA ANs Nepeaayn MHGopMaLum, opraHM3aunm pasnmnyHbIX
(POPM NHTEPAKTUBHOW KOHTAKTHOW paboTbl 0Byyarolwerocs ¢ npernogasaTteneM, B TOM Yucne BebrHapoB, KOTOpble MOTyT
6bITb MCNONb30BaHbl ANS MPOBELEHNS BUPTYaNbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVMOLENCTBUS BCEX YHACTHUKOB
LUCTAHUMOHHOIO 06y4YeHUs, NPOBELEHUS CEMUHAPOB, BbICTYMNEHUS C AOKNALAMU U 3aALNTbI BbINOAHEHHBIX paboT,
NpoBeAeHNs TPEHUHIOB, OPraHN3aLMy KONNEKTUBHON paboThl;

- NpuMeHeHne ONCTaHUMOHHbIX o6pa305aTeanb|x TEXHONOrnin ang opraHusauumm oopM TeKYLLEro 1 NPOMEXYTO4YHOro
KOHTPONA;

- YBENNYEHME NPOLOIKXNTENIbHOCTU cAaqm oby4atowyMcst UHBaANULOM WN NINLOM C OFPaHNYeHHbIMU BO3MOXHOCTSMI
3[0p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTAHOBIEHHOW MPOAOIXUTENBHOCTY UX CHAYN:

- NPOAONIXUTENIbHOCTU COa4n 3a4éTa nnmM aK3ameHa, nposBoaonMoOro B NMUCbMEHHOMN doopme, - He 6onee 4em Ha 90 MUHYT;

- NPOOONXNTENbHOCTM NOAroTOBKM 06y4atolerocs K 0TBeTy Ha 3a4éTe Unn aKk3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6onee yem Ha 20 MUHYT;

- NPOOONIXUTENbHOCTU BbICTYNNEHUA oéyqaromeroc;l npu 3awunTte KprOBOI7I pa60TbI - He bonee yem Ha 15 MUHYT.

Mporpamma coctaeneHa B cooTBeTcTBUU ¢ TpebosaHmsMu ®IFOC BO 1 yuebHbiM nnaHoM no HanpasneHuo 13.03.02
"ONeKTPo3HepreTuka 1 dNeKTPOTEXHNKA" 1 MPOCOUIII0 NOAFOTOBKN DNEKTPOCHabXeHMe .
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