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1. OBBEKT, HEJIb U 3AJIAYH OCBOEHUA JUCIHUIIJINHBI

JucrumuinHa paccMaTpuBaeT BONPOCH (hOpMUpOBaHMS y OYyIyIIero MHXeHepa
AIIEKTPOIHEPTETUKA CUCTEMHOI'0 TTOHUMAaHMs 00bEKTa ero NpodecCuOHaIbHBIX UHTEPE-
COB — COBPEMEHHBIX J3JIEKTPOIHEPIETUYECKUX CUCTEM: MX CTPYKTYpbI, CBOMCTB, OCO-
OeHHOCTEN MOBEJCHUS.

enp 1 3a0a4M AUCIUTIIIUHBI.

[ens qucUUIIUHBL: sBIsEeTCS (POPMUPOBAHKE Y CTYIEHTa OCHOB 3HAHMM IO aHa-
JIM3Y YCTaHOBUBILIUXCS PEKUMOB 3JIEKTPUUECKUX CUCTEM, METOJOB U CPEICTB yIpaBIIe-
HUS UMHU.

B pe3ynprare 0CBOCHUS TUCHUIUIMHBI CTYJICHT JOJKEH:

3HAMY.

- (PU3UYECKYIO CYITHOCTD SIBJICHUN, KOTOPHIE COMPOBOXKAAIOT MPOLIECC MPOU3BO/I-
CTBa, pacIpeiejCHUs U MOTPEOICHUS FIEKTPOIHEPTUH;

- OCHOBHBIE TEXHOJIOTMYECKHE I0Ka3aTed HOPMAIbHOTO (DYHKIMOHUPOBAHUS
AIEKTPUYECKUX CUCTEM;

- KOHCTPYKTUBHbBIC U (PYHKITMOHAIbHBIE CBOMCTBA CTPYKTYPHBIX DJIEMEHTOB dJICK-
TPUYECKUX CUCTEM U CETEeM; CBOMCTBA MOTPEOUTENCH IEKTPUUECKONU SHEPTUHU U TEXHO-
JIOTUYECKUE YCIOBUSI OOECIICUCHUS MX SHEPTUEH;

- METOJbI pacyeTa YCTAaHOBUBIIUXCS PEKUMOB JICKTPUUYECKUX CETE;

- METOJOJIOTMIO aHaju3a pPe3yJbTaTOB PACUYETOB PEXKUMOB IIIEKTPUUECKUX CH-
CTEM;

— - OCHOBHBIC TIPUHIIUIBI 00ECTICYEHUSI HOPMAIBHOTO (DYHKIIMOHUPOBAHUSI DIICK-
TPUYECKUX CUCTEM M ONTUMAJIBHOTO YIIPABJICHUS UX PEKUMAMU;

ymems:

- COCTaBJISITh CXEMbI 3aMEIICHUS] OTACIBHBIX JJIEMEHTOB CETH M Y4YacTKa JJICK-
TPUYECKOHN CETH B 1IEIIOM;

- ONPEAENATh UX MMapaMeTpPhIL;

- OIICHUBATh dPPEKTUBHOCTh TEXHOJOTUYECKOTO MpOIecca Mepeaadn, peryiupo-
BAHUS U PACIIPEACIICHUS 3JIEKTPUUECKON dHEPIUY;

- BBIOMpATh ONTUMAJILHBIE MEPOTIPUATHS sl 00eCTIeueHrs KauyecTBa U HaJIeKHO-
CTH DJIEKTPOCHAOXKEHUSI IOTPEOUTEINEH;

- BBITIOJIHATH PacyeThl TEKYIIUX U MPOTHO3UPYEMBIX PEKUMOB PabOTHI SHEPTOCH-
CTEM C MCIIOJb30BAHUEM COBPEMEHHBIX CPEACTB BHIUMCIUTEIBHON TEXHUKHY;

- pa3pabaTbiBaTh PEKOMEH/IAINY 10 YIYUIICHUIO PEKHUMOB;

— 00OCHOBBIBATh MH)XEHEPHBIC PEILICHMS, KOTOPhIE TPUHUMAIOTCS MIEPCOHAIIOM;

81a0ems.

— HaBBIKAMHU COCTABJICHUS CXEM 3aMEIICHUS BJIEMEHTOB CETH M Y4acTKa CETH B
L[EJIOM, pacdeTa MX IMapamMeTpoB, NPUMEHEHUsS METOJOB pacyeTa PEeKUMOB K CXeMaM
IEKTPUUECKON CETU Pa3TUIHON KOH(PUTYpaITHH.

[lepeuncneHHbie pe3yJbTaThl O0YUYCHUS SBIISIIOTCS OCHOBOH JUisi (pOpMHUpOBaHUS
CIEIYIOIINUX KOMIIETCHIIHM:



- CIIOCOOHOCTBIO MOJEIHUPOBATH OOBEKTHI MPOPECCHOHATBHON AESITENbHOCTH C
UCTIOJIb30BAHNEM CTaHIAPTHBIX MMAKETOB U CPEACTB aBTOMATU3MPOBAHHOTO MPOEKTUPO-
Banus (I1K-2);

- CIOCOOHOCTBIO YYacTBOBATh B MPOEKTUPOBAHUH OOBEKTOB MPOQeCCHOHATHLHON
nesreapnoctH (I1K-3);

- CITOCOOHOCTBIO ONPECIIATEH MapaMeTphl 000PYI0BAHHUS, PACCUUTHIBATH PEIKUMBI
paboThl ¥ Y4aCTBOBATh B BEJCHUU PEXKMMOB 00HEKTOB IPO(ECCHOHATBLHOMN eI TEIbHO-
ctu (I1K-5);

- TOTOBHOCTBIO ONPEACATh U obecreunBarh dPEKTUBHBIE PEKUMBI TEXHOJIO-
THYECKOT0 Ipoiiecca o 3aaantoi Mmeroauke (ITK-6).

2. MECTO JUCHHUIIJIMHBI B OCHOBHOHM OBPA3OBATEJIbHOM
IHPOI'PAMME

JucruminHa OTHOCUTCA K 4acTh, (GOpMHUPYEMOM ydacTHUKaMU 00pa3oBaTeib-
HBIX OTHOIEHUH, broka 1 «uciuminael (MOayH)» yueOHOTO TUIaHa.

basupyercs Ha 3HAHHMSIX U YMEHUSX, KOTOPbIE CTYJIEHT IPUOOpPEI MPU OCBOCHUU
MPEANIECTBYIOUX JUCIUIUINH: «BpIciias MmaTemaTuka», «BBenenre B UHPOPMaTUKY»,
«CoBpeMEHHbBIE MaKEThI MPUKIAJAHBIX TporpaMm», «Pusukay, « TeopeTunueckne OCHOBBI
AIEKTPOTEXHUKNY», «OCHOBBI NMPUMEHEHUS METOJOB BBIYMCIWTEIBHOM MAaTEMaTUKU B
AIEKTPOIHEPTETUUECKUX CUCTEMAX.

3HaHUS U YMEHUs, TPUOOPETCHHBIC TP OCBOCHUU JTAHHOU JUCHUILIUHBI, pealu-
3YIOTCSl CTYJIEHTOM TMPU BBIMOJHEHUU KYPCOBBIX pabOT MO AUCIUIUIMHE («DJIEKTpuye-
CKHE CUCTEMBI U ceTu», «I[IpoeKT pa3BUTUS DJIEKTPUUYECKUX CHUCTEM»), U3YUEHUU I0-
CIeAYIOMMUX AUCHUIIIUH («MoaenupoBaHre YCTAaHOBUBIIUXCS PEXXUMOB B dJIEKTpUYE-
CKUX cucTeMax», «OCHOBBI MPOCKTUPOBAHUSA IJECKTPUUYECKUX CUCTEMY, «DIJICKTpOMAT-
HUTHBIE TIEPEXOIHBIE MPOLIECCHI B JIEKTPUUECKUX CUCTEMAX», « DIECKTPOMEXAaHUUECKHE
MEPEXO/IHbIE MPOIECCHI B JJIEKTPUUECKUX cUcTeMax», «OCHOBBI pEJIEMHOW 3alllUuThl U
ABTOMATHKH SHEPrOCUCTEM», «DNEKTPUUYECKAs YacTh CTAHUMUA U MOACTAHLHI»), TIPO-
XOXKIECHUU ITPOU3BOJACTBEHHOW NPAKTUKH, MPOXO0XKIAECHUU TOCYIAPCTBEHHOM HUTOTOBOM
aTTeCTalUH.

3. CTPYKTYPA U COAEP KAHHUE JUCHUIIJINHBI

3.1. Pacnipenesienne y4eOHbIX YaCOB M0 TeMaM JUCUUILIMHBI U BUJIaM 3aHATHI

HanmeHnoBanue Tem KommgectBo yacoB
(coneprkaTenbHbIX MOJIYJIEH ) (ounasi/3aouHast hopma)
B ToMm uncne
Beero | Jlexuum | Ilpaxr. JIaGop. CPC
(Cemun.)
Tema 1. Beryrutenue. OCHOBHBIE 3a/1a4H. 4/3 2/- - - 2/3
Tema 2. Knnaccudukanus cetei. 4/3 2/- - - 2/3
Tema 3. CxeMbl 3aMeIeHAs 23/14 6/2 4/2 6/- 7/10
Tema 4. Xapakrepuctuxu O11 5/7 2/- - - 3/7
Tema 5. IloTepr MOLTHOCTH U IIEKTPO- 12/8 4/- o). 2/ 4/8
SHEPTUU




Tema 6. Bextopubie auarpammel JIDIT 8/8 3/- - - 5/8
Tema 7. MeTopl pacueTa peKMMOB He3a- i
MKHYTHIX ceTeil 19/20 4/2 4/2 4/-2 7114
Tema 8. PacueT pexxnMoB 3aMKHYTBIX ce- 11/14 212 o/ i 7112
Teu
Tema 9. PacueT MecTHBIX ceTeil 1o norepe 8/6 2- 2/ i 4/6
HaNpPsDKEHUs
Tema 10. OcHOBBI yIIpaBiIeHUS peXUMaMU 10/12 4/- i i 6/12
pabOThI ANEKTPUUECKUX CUCTEM
Tema 11. PerynupoBaHue 4acTOThI 5/6 2/- - - 3/6
Tema 12. PerynupoBanue HanpspKeHUs 20/18 6/2 3/2 5/2 6/12
Tema 13. IloBbIlIeHHE SKOHOMUYHOCTH 9/12 4/- i i 5/12
ANEKTPUYECKUX CeTell
Tema 14. OcHOBBI IPOEKTUPOBAHHUS IJIEK- 15/14 8/- i i 7114
TPUUECKUX CeTel
6/8

Kypcosas paboma 27127 - 27127
Hroro no Bunam 3aHsATHH 180/180 51/8 17/6 17/2 2 71/154
Iloozomoska k sK3ameHy 54/36 -

Uroro: 216/216 51/8 17/6 17/2 2 71/154

(I)OpMI/IPOBaHl/Ie KOMHeTeHIIl/Iﬁ B pe3yjJbTaTe 0CBOCHUA TEM NUCIHUIIJINHBI

KoMreTerii TeMbl TUCIMITIIMHBI, HAIICJICHHBIC HA BHIPAOOTKY
KOMIIETEHIHN
IK-2 Temer 1-9
I1K-3 Temnr 1-9
IIK-5 Temn1 3,6,7,8,9
I1K-6 Temnr 10-14
3.2. Jlekuun

Tema 1. Berymienue.

Conepxanue Tembl 1: OCHOBHBIE 3a/lauyd Kypca M €ro CBS3b C APYTUMHU IHUCIIU-
winHaMu. OCHOBHBIE MOHATHUSA U onpeeneHusi. OCOOEHHOCTH HEPIeTUKU KaK OTPACIIH
HAapOJAHOIro Xo03sMcTBa. Mcropus pasBUTHA DJIEKTpOdHEpreTuku. [lepcriekTtuBel U oc-
HOBHBIE TIPOOJIeMbl SHepreTuku. HomMunanpHble HanpsbkeHus. O0gacTb MPUMEHEHHUS.

JIureparypa k teme 1: [JI 1, JI 2]

Tema 2. Knaccuduxarus 3neKTpHuecKux ceTen



Coneprkannie Tembl 2: TpeboBaHus K MeKTprUUecKuM ceTssM. Kiaccudukarus mo:
HA3HAYEHUIO, HOMHHAJIHHOMY HAIPSHKCHHIO, TOKY, KOHCTPYKIUHU JIMHUM, KOH(pHUIypa-
L[HH, PE3E€PBUPOBAHMUIO, XapaKTepy MOTPEOUTENEH, 10 HA3HAUYEHHIO B CHCTEME JIICKTPO-
CHaOXKEHUs, PEXXUMY pabOThl HEWTpaau CeTH. BiusHue pesknMa HEWTpald Ha HalIexk-
HOCTB paOOTHI CETH.

Jluteparypa k teme 2: [JI 1, JI 2, JI5]

Tema 3. CxeMbl 3aMEIICHUS 3JIEMEHTOB JIEKTPUUECKUX CETEH, ONpEeAeICHUE UX
1apaMeTpoB

Conepxanue teMbl 3: IlpencraBieHue 3JI€MEHTOB CETH B PACUETHBIX CXEMaX.
Cxembl 3aMelIeHHs IMHUN U UX TapaMeTpbl: aKTUBHOE COMPOTUBJICHHUE, UHIYKTUBHOE
CONPOTHUBJIEHUE, AKTUBHASA U EMKOCTHAsI IPOBOJUMOCTH.

CxeMbl 3aMelleHns TpaHc(hopMaTOpOB U aABTOTPAaHC(HOPMATOPOB U UX MapameT-

)38
JIureparypa k teme 3: [JI 1, JI 3]

Tema 4. XapakTepuCTUKH OCHOBHBIX 3JICKTPOIPUEMHHKOB

Conepxanue Tembl 4: XapaKTECpPUCTHKHU 3JCKTPONPHEMHHKOB. VX Kiaccuduka-
U 110 SKCIUTyaTallMOHHO-TEXHUYCCKUM Tpu3HaKaM. [ papuku 3JeKTPUYCCKUX HArpy-
30k. [TapaMeTpsl, XapakTepHU3yIOIIKe rpaduKH.

JIureparypa k reme 4: [J1 1, JI 2]

Tema 5. [loTepu MOIIHOCTH U 3JIEKTPOIHEPTUU B DJIEMEHTAaX CETH

Cognepkanue TeMbl 5: Pacuer moTrepb MOIIHOCTH B JIMHUSX B3JEKTpoIepenad,
TpaHchopmaropax. IlpuBeneHHble W pacueTHble Harpy3ku nortpedutenei. Ilorepu
ANEKTpOosHEeprun. MeroAsl UX pacuera Mo rpaduky Harpy3ok M MO BPEMEHH MaKCH-
MaJbHBIX MOTEPb.

JIureparypa k reme 5: [JI 1, JI 2]

Tema 6. Bexropnsie nuarpammsl JIDTT

Conepxanue TeMbl 6: BekTopHbIE TUarpaMMbl TOKOB U HAPsHDKEHUS AJIEKTpUYE-
CKOW JIMHUM C Harpy3koil B koH1e JuHuu 35 u 110 xB. [lagenne HanpskeHus U noteps
HaIPsHKCHUS.

JIureparypa xk reme 6: [JI 1, JI 4]

Tema 7. Pacuer pexxMMOB HE3AMKHYTBIX CETEH DJIEKTPUUYECKUX CETEU

Conepxanue Temsbl 7: 3agaya pacyera pexnuMoB. OcHOBHbIE nomyuieHus. Urepa-
LIMOHHBIA METOJ pacdeTa. Pacuer pexuma npu 3aJaHHOM HarpsbkeHuu B KoHie JIOIL
Pacuer pexxuma npu 3agaHHOM HanpsbkeHud B Hadase JIDII (Ha ucToyHUKE MUTAHUSA).
Pacyer cereil pa3HbIX HOMUHAJIBHBIX HANIPSKCHUM.

Jlureparypa k teme 7: [JI 1, JI 3]

Tewma 8. Pacuer pe:xMMOB MPOCTBIX 3aMKHYTHIX 3JIEKTPUUYECKUX CETEN
Coneprxanue Tembl 8: PacyeT peskruMa IpoCThIX 3aMKHYTHIX ceTeil. Touka pa3zae-
Jla TOTOKOB MOIIHOCTH. CriocoObI pa3/ielieHns CeTH Ha HE3aMKHYThIE YYaCTKH.




Jlureparypa x teme 8: [JI 3, J1 4]

Tema 9. Pacuer mecTHbIX ceTeil (cetedt HampsbkenneM U < 35kxB) mo mortepe

HOM —
HANPSIKCHUS
Conepxanue TeMbl 9: JlomycTUMBbIE TTOTEPU HANPSHKEHUS B JIMHUSAX MECTHBIX CE-
Tei. JlomyiieHus, MOJIOKEHHBIE B OCHOBY pacueTra MECTHbhIX cereil. OmnpeneneHue
HanOOJIbIIEH TIOTEPU HANPSDKEHUS B CETSIX pa3iudyHod KoHpurypauuu. [loTeps Hamps-
»enus B JIDII ¢ paBHOMEPHO pacnpeleIEeHHON Harpy3Ko.
JIureparypa k teme 9: [JI 3, JI 4]

Tema 10. OcHOBBI ynpaBIeHUS peKUMaMH PAOOTHI ITEKTPUUECKUX CUCTEM.

Conepxxanue Tembl 10: banaHc akTUBHOWM MOIIIHOCTH U €r0 CBSI3b € 4acTOTOU. ba-
JIAHC PEaKTUBHON MOIIHOCTH U €T0 CBA3b C HANPSYKEHUEM.

JIureparypa k teme 10: [JI 1, JI 3]

Tema 11. PeryaupoBaHue 4acTOTHI B 3JICKTPUUYCCKUX CHCTEMaX.

Conepyxanue Tembl 11: PerynmupoBanue 4acToTsl B 3HEprocuctemMe. CTaTHuecKue
XapaKTEPUCTHKU moTpeouTenei. IlepBUYHOE W BTOPUYHOE PETYJIMPOBAHHE YaCTOTEHI.
ABTOMaTHYECKas 4aCTOTHAs pa3rpy3Ka.

Jlureparypa k teme 11: [JI 1, J1 4]

Tema 12. PerynupoBanue HanpsHKEHUS B SJEKTPHUECKUX CHCTEMAaX.

Copnepxxanue Tembl 12: MICTOYHMKM M TOTPEOUTENH PEAKTUBHOW MOIIHOCTH.
CpaBHUTENBHAs XapaKTEPUCTUKA MCTOYHMKOB PEAKTMBHOW MOIIHOCTH. KoMmreHcaus
pPEaKTUBHOM MOIIHOCTH. KoMIleHCUpyrolye yCTpOMCTBA U UX pa3MELICHUE B SHEPTrOCH-
CTEME.

PerynupoBanue HanpspkeHHUs B JIEKTpudeckux cerax. HeobxoaumocTs peryinu-
pPOBaHUS HaIpsKEHUs. MeTobl peryJIupoBaHusl HalpspKeHUs. MeTol BCTpEUYHOro pe-
rynupoBanus. CpeacTBa peryjiupoBaHus HanpsbkeHus. CpaBHUTEIbHAS XapaKTepUCTH-
ka cpeactB. Ycrpoiictea PIIH, IIbB tpanchopmartopoB. Pacuer oTBeTBIeHUM
ycrporcts PITH, I1bB.

JIureparypa k teme 12: [JI 1, J1 4]

Tema 13. [ToBbIlIEeHHE S5 KOHOMUYHOCTH JJIEKTPUUECKHUX CETEU

Conepkanue TeMbl 13 DKOHOMUYHOCTh 3aMKHYTBIX ceTell. EcTecTBEHHOE U KO-
HOMHYECKOE PACHpPEACICHUE MOIIHOCTEW, YPAaBHUTENbHAS MOIIHOCTb, ONTHMAJIBHOE
pacrpeieeHre MOIIHOCTH B 3aMKHYTBIX KOHTYpax 3JEKTpUUYECKuX cerer. Onrumanb-
HOE PacIpeiesICeHNe MOIIHOCTH MEXAY JIEKTPOCTAHLIUSAMH.

Knaccudukanus MeponpHusaTHii 10 YMEHBIIEHUIO MOTEPh MOIIHOCTH U 3JIEKTPO-
sHeprun. OpraHu3alMOHHbIE U TEXHUYECKUE MEPOIPUATHUS B MUTAIOIINX CETX.

YMeHplLIeHNEe TTOTEPh MOIIHOCTA U JJIEKTPOIHEPTUU B PACIPEACIUTENBHBIX Ce-
TAX: KOMIIEHCALUS PEAKTUBHOM MOIIIHOCTH; ONTUMHU3ALMUS PEKUMOB 10 HANPSKEHUIO.

JIureparypa k teme 13: [JI 2, J1 4]

Tema 14. OCHOBBI NPOEKTUPOBAHUS IJIEKTPUUECKHUX CETEN

Conepxanue teMbl 14: Kputepun BbIOOpa ONTHMAaIbHOIO BapUaHTa MUTaHUS O-
TpeOuTenel. KanuTtanbHble BIOXKEHUs], TOCTOSIHHBIE U IIEPEMEHHBIE U3JEPKKHU. BbIOOD




HOMHUHAJIBHOTO HAIPSDKEHUS, CCUEHHUS MPOBOIOB, MOIIHOCTH TPaHC(HOPMATOPOB, KOM-
HEHCHPYIOIIMX YCTPOMCTB IIPH MOMEPEYHON KOMIIEHCAIIHH.
JIuteparypa k teme 14: [JI 1, JI5]

3.3. lIpakTnyeckue (CEeMUHAPCKHE) 3AHATHS

No Tema 3anarus O6bvem, | Jlurepa-
/1 yac. Typa
ouHas/ 3a-
OYHasa
1 2 3 4
1 Cxemsl 3amemenus JIDTI 2/1 [J11, J13]
2 CxeMmpbl 3aMellieHns TpaHchopMaTopoB 2/1 [J11,J13]
3 IToTepr MOIITHOCTH ¥ 3JIEKTPOIHEPTUU B DIIEMEHTAaX CETH 2/- [J12, J13]
4 Pacuer yCcTaHOBUBIIMXCS pEKUMOB HE3aMKHYTBIX CETEH. 4/2 [J12,J13]
3) Pacuer ycTaHOBHBIINXCS pEKMMOB ITPOCTHIX 3aMKHYTBIX CETEH. 2/- [J11,J13]
6 PacueT MecTHBIX ceTell 1o moTepe HanpsSHKEHUS 2/- [JI1]
7 PerynupoBanue nanpsbxenus (PIIH, [16B, BK) 3/2 [J13, n4]
Htoro: 17/6
3.4. JlabopaTopHbIe padoThI
No Tema paboTsI O6veM, | Jlutepa-
/1 yac. Typa
ouHas/ 3a-
OYHasa
1 KoHcTpyKius, cxeMbl U TapaMeTphl JIMHUM JIEKTponepeadn 2/- [JI1]
2 [TapameTpsl cxeM 3aMeleHusl TpaHc(hopMaTopoB 4/- [J11]
3 [ToTepu MOUTHOCTH U 3JIEKTPOIHEPTUH B TpaHCHOpMATOpax 2/- [J12]
4 HccnenoBanue pexxMMOB pabOThI CETH € IByXOOMOTOYHBIMU 2/-2 [113]
TpaHcpopmaTopamu
5 HccnenoBanue pexMMOB pabOThI CETH C TPEXOOMOTOUHBIMU 9)- [113]
TpaHcpopmaTopamu
5 Perym:lpOBaHHe HaNpsOKEHUs B DJICKTPUUYECKUX CETAX € TIOMOIIBIO 5/ [12 13
YCTPONCTB KOMIIEHCAIIMU PEAKTHBHON MOIIHOCTH T
HUroro: 17/4
3.5. CamocrositesibHasi padoTa CTyleHTa
Ne Bunel camocTosTenbHON paboThI CTYAEHTa Obnewm, Hac.
n/n OYHas1/3a049Hast
1 W3ydenue neknmonHoro marepuana (He meree 50% oT oObeMa JeKIuit) 24/75
2 [TonroroBka K nmpakTu4eckuM 3aHATHAM (He MeHee 50% oT o0bema ayau- 10/42
TOPHBIX TPAKTHYECKUX 3aHSATUI)
3 [ToaroroBka k nmadoparopasiM padotam (He meHee 50% ot obbema ayau- 10/10
TOPHBIX JJA0OPATOPHBIX 3aHATHIA)
4 Brimonaenmne kypcoBoro npoekra (36 gacoB)
5 Brimonaenne KypcoBoit paboTsl (27 4acoB) 217127
6 BrInonHenne MHIMBUIYaIbHOTO 331aHus (He MeHee 9 4acoB) -
HUroro: 71/154

3.6. Kypcogoii npoekT (pa6ora), HHAMBUAYAJIbHOE 321aHHE




Y4eOHbIM IJIAHOM B paMKaxX OCBOEHHS JHUCLMIUIMHBI IPELYCMOTPEHO BBIIOJIHE-
HUE CTYJICHTaMH KypCOBOM padoThI.

Temaruka KypcoBoi pabOThI CBs3aHA ¢ Pa3pabOTKON CXEMBI 3JIEKTPOCHAOKEHHUS
ST NOTPEOUTENIEN OT OTHOIO UCTOYHHUKA MTUTAHUS, PAaCUETOM PEXXKHUMOB U OLIEHKOM MX
DKOHOMHUYHOCTH.

3amaun KypcoBOM pa0OThl 3aKIHOYAIOTCS B pa3pabOTKe BapUAHTOB 3JIEKTPOCHAO-
KEHUS IOTpedUTENE, BBIOOpE U MPOBEPKE CEYEHUI TPOBOAOB, TPAHCPOPMATOPOB, BbI-
0ope Hawlydleil KOHQUIrypauuu CETH 0 S3KOHOMUYECKUM KPUTEPUSIM, pacueTe U aHa-
JIN3€ PEKUMOB B CIIPOEKTUPOBAHHOW ceTu. MHauBHyallbHbIE 3aJaHUsI BBIIAKOTCS pe-
110JIaBaTeJIeM Ha OCHOBAaHUHU METOJMYCCKHX yKa3aHuh [J19].

PaboTa nmoipkHa coaep:kaTb BAPUAHTHI CXEM 3JEKTPOCHAOKEHUS MOTpeOUTENEH,
OKOHYATENbHYI0 KOHPHUTYPALIMIO CETH U MPUHIMUIIUAIBHYIO CXeMY 3JIEKTPOCHA0KESHHUS,
CXEMY 3aMEIICHUS AIEKTPUYECKOW CETH, PACUETHYIO CXEMY, METOJHMKY pacyeToB, pac-
YeT NapaMeTpOB PEKUMA U aHATU3 UX JIOITYCTUMOCTH.

Pa3paboTtka Bcex pasnenoB paboTsl 0a3upyeTcs Ha UCHOJIb30BaHUH NPOTPECCHUB-
HBIX KOMIIBIOTEPHBIX TEXHOJOTUI C UCIIOJIB30BAHUEM IIMPOKO MU3BECTHOIO MPUKIAIHO-
ro nporpamMmmHoro odecrnedenus st [I9BM.

B pe3ynbrare BBINOJHEHHS KypCOBOIO IIPOEKTa CTYAEHT JAOJDKEH OBJIAACTh
HABBIKAMM:

- HCIHOJB30BAHMS 3KOHOMHYECKUX KPHUTEPUEB JIONOJHUTEIBHBIX KalnUTaJIbHBIX
BJIOKCHU;

- MCTIOJIb30BaHUS CIIPABOYHOM U HOPMATUBHOM IOKYMEHTAlUU;

- PacyeTOB YCTAaHOBUBIIUXCS PEKMMOB U UX aHAJIN3A.

PaboTta nmeer oaMHAKOBOE TUIIOBOE MO (hOpME U METOAMKE HCCIIEIOBAHUN CO-
Jep>KaHue JIJIsl BCEX CTYIEHTOB.

O6beM yueOHON HArpy3KH IIPH BBHITIOTHEHUH KYypCOBOM paboThl — 27 4acoB

O0beM pacueTHO-TIOSICHUTENIBHOM 3aUCKU cocTaBiisieT 45-50 crpanuly; rpaduye-
ckoi vactu - 1 jmuct popmanta Al (Moxer ObITH 3amMeHeH 4 nmuctamu dopmara A4)
CryneHT 00s13aH 0(pOPMUTH OTYET B COOTBETCTBUU C YCTAaHOBJIEHHBIMU TPEOOBAHUSMHU.

NuauBuayajabHoe 3a1aHue yUeOHBIM IJIAHOM HE MPETYCMOTPEHO.
4 ®OHA OEHOYHBIX CPEIACTB

4.1 Kputepuu U WIKAJBbI JJII MHTETPUPOBAHHOI OlleHKH YPOBHS c)opMHpPO-
BAHHOCTH KOMIIETEHIIUH

Cocmasnaiowas KomnemeHyuu — NOJTHOMA 3HAHUL
- HyJIEBOI ypOBEHb: HEBEPHBIC, HE ApPTyMEHTUPOBAHHBIE, C MHOXKECTBOM I'PYOBIX
OIIMOOK OTBETHI HAa BONPOCHI / OTBETHI HAa JIBa BOIIPOCA U3 TPEX MOJHOCTHIO OTCYTCTBY-
I0T. YPOBEHb 3HAHUN HUKE MUHUMAJLHBIX TPEOOBAHMUIA;
- MUHHUMAaJIbHBIM YPOBEHB: JaHbl HE IOJIHBIE, HE TOYHBIE U APIyMEHTHUPOBAHHBIE
OTBETHl Ha BONPOCHL. YPOBEHb 3HAHWUN HUKE MUHUMAIbHBIX TpeOoBaHuil. [lomymieHo
MHOT'O TPyOBIX OIIHUOOK;



- IOPOT'OBBIM YPOBEHB: JAaHbl HEAOCTATOYHO MOJIHBIE, TOYHBIE U APIYMEHTHPOBAH-
HbIC OTBETBI Ha BOIPOCHL. I1710X0 3HAeT TEPMUHBI, ONPENEICHUSA U IIOHATHS; OCHOBHBIC
3aKOHOMEPHOCTH, COOTHOIIEHUS, IPUHLIUIIBL. J{OMyIIIEeHO MHOTO HETpyObIX OLINOOK;

- CpEIHMM ypOBeHb: J[aHBI TOCTATOYHO IIOJIHBIC, TOYHBIE U apIYMEHTUPOBAHHBIE
OTBETHI Ha BOIIPOCHL. B 11€JI0M 3HAE€T TEPMUHBI, OIIPEAEICHUS U NIOHATHA; OCHOBHBIE 3a-
KOHOMEPHOCTH, COOTHOILIEHUS], TPUHLMIBL. J0MyI1IeHO HECKOJIBKO HErPyObIX OLIMOOK;

- IIPOJABUHYTBHIN YPOBEHB: JAHBI IOJIHBIC, TOYHBIC U aPTYMEHTUPOBAHHBIE OTBETHI
Ha BOIPOCHL. 3HAET TEPMUHBI, OIIPEIEICHNS U IOHATHS; OCHOBHBIE 3aKOHOMEPHOCTH, CO-
OTHOIIECHUSA, IPUHLHUIIBL. J{OMyIIEHO HECKOJIBKO HETPYOBIX OIIMOOK;

- BBICOKHM ypOBEHb: JIaHbI IIOJHBIE, TOYHBIC U aPTyMEHTHUPOBAHHBIE OTBETHI HA
BOIIPOCHI. 3HAET TEPMHHBI, ONPENEICHUS U MOHITHS; OCHOBHBIE 3aKOHOMEPHOCTH, CO-
OTHOILIECHMS, IPUHIMIIBI. J[OIMyIIIEHO HECKOJIIBKO HETOYHOCTEH.

Cocmasnsaowas KomMnemeHyuu — yMeHusl

- HYJIEBOH ypOBEHb: MOJHOE OTCYTCTBHE NMOHMMAHUS CYTH METOAMKHU PEIICHUS
3aJ]a4u, JOIYIIEHO MHOXECTBO IPpyOEHIIINX OMIMOOK, 3a1aHHUS HE BHITIOJIHEHBI BOOOIIIE;

- MUHUMAaJIbHBIA YPOBEHB: €1a00€ MOHMMAHUE CYTH METOJIMKH pElIeHHs 3aauHu,
JIOTTyIIeHBI TpyOble ommOKku. Pemenus He o0ocHoBaHbl. He ymeeT ucrosb30BaTh HOpMa-
TUBHO-TEXHUYECKYIO JTUTepatypy. He opueHTupyercs B cienuaibHOM HaydHOU JUTEpa-
Type, HOpMaTUBHO-TIPABOBBIX aKTaX;

- TIOPOTOBBIN YPOBEHB: TIOCTATOYHOE MOHMMAHUE CYTH METOJMKH PEIICHUS 33]1a4H,
JIOITYIIIEHBI OIMMOKHU. PemeHust He Bcerma 000CHOBaHBI. YMEET MCIIOb30BaTh HOPMATHB-
HO-TEXHUUYECKYIO JuTeparypy. Cnabo OpueHTHPYETCs B CHEMAILHON HAyYHOU JIUTEpaTy-
pe, HOPMATUBHO-TIPABOBBIX aKTaX;

- CpeHUH YPOBEHB: B IIEJIOM ITOHUMAET CYTh METOJIMKH PEIICHUS 3a/1a4H, JOITYIIIe-
HbI OmMOKW. PemeHnss He Bcerma OOOCHOBaHBL. YMEET WCIOJB30BaTh HOPMATHBHO-
TEXHUYECKYIO U CIICIIUATBHYIO HAYYIHYIO JINTEPaTypPy, HOPMAaTUBHO-TIPABOBBIC aKThI;

- MPOJBUHYTHI ypOBEHb: B II€JIOM MOHMMAET CyThb METOJUKHU PEIICHUS 3a]auHu,
JomyiieHbl HeTouHOCTH. CrocoOeH 000CHOBATH pEIICHUsl. YMEET UCIOB30BaTh HOpMa-
TUBHO-TEXHUYECKYIO U CIICIUAIBHYIO0 HAYYHYIO JINTEPATypy, HOPMAaTUBHO-TIPABOBBIC aK-
TBI;

- BBICOKHI ypoBeHb: [loHnMaeT cyTh MeTouKu penieHus 3aaa4un. CrnocodeH o0oc-
HOBAaTh pEIICHHS. YMEET WCIOIb30BaTh HOPMATUBHO-TEXHHUYECKYI) W CIICHUATBHYIO
HAYYHYIO JIATEPATYPY, IEPEAOBOM 3apyOSIKHBII OMBIT, HOPMATHBHO-TIPABOBBIC AKTHI.

Cocmasenaowas komnemeHyuy — 61adeHue HagblKamu

- HYJICBOM YpOBEHb: HE MPOJEMOHCTPUPOBAJI HABBIKU BBITIOJTHEHUS TTPOQECccro-
HaJIBHBIX 3a/1a4. VICIIBITBIBAET CYIIECTBEHHBIE TPYAHOCTH MPHU BBIMIOJHEHUHN OTAEIBHBIX
3aJaHul;

- MUHUMAJIbHBII YPOBEHb: HE MPOJEMOHCTPUPOBAJ HABBIKM BBIMTOJIHECHHS TPO-
dbeccroHanbHBIX 3a7a4. VICTIBITRIBACT CYIIECTBEHHBIE TPYIHOCTH TIPH BBHITOJTHEHUH OT-
JICIIBHBIX 3aJIaHUH;

- TIOPOTOBBI YPOBEHB: BJIAJICET OMBITOM TOTOBHOCTU K MPOPECCUOHAIBHON Jes-
TEJILHOCTH U MPO(PECCHOHATIEHOMY CaMOCOBEPIIICHCTBOBAHHIO Ha MOPOTOBOM YpPOBHE.
TpynoBbie JEUCTBHUS BBITIOJIHAET MEIJICHHO U HEKAYECTBEHHO;



- CpeIHUN YPOBEHB: BJIAQJCET CPEIHUM OMBITOM TOTOBHOCTH K MPO(heCcCHOHATh-
HOM JIeATeTbHOCTH U MPOPECCUOHAIBHOMY CAMOCOBEPIIEHCTBOBAHUIO. TPYyI0BBIE JEii-
CTBUS BBITIOJIHSIET HA CPEHEM YPOBHE MO OBICTPOTE U KAYECTBY;

- MPOABUHYTHI YPOBEHb: BIIAJICET ONBITOM M JIOCTATOYHO BBIPAKEHHOW JIWY-
HOCTHOW TOTOBHOCTU K MPO(eCcCHOHaIBHON AESITENIbHOCTH U MPOPECCUOHAIBHOMY Ca-
MOCOBEPUIEHCTBOBAHUIO. BBICTPO M KAYECTBEHHO BBINOJHAET TPYAOBBIC I€VCTBUS,

- BBICOKMI YPOBEHb: BJIAJECET ONBITOM U BBIPAXKEHHOCTBHIO TUYHOCTHON TOTOBHO-
CTH K TIpo(ecCHOHaIbHON JesTeNbHOCTH U MPO(PECCHOHATIBHOMY CaMOCOBEPILIEHCTBO-
BaHUIO. BRICTPO M KaueCTBEHHO BHIMIOIHSET TPY/I0BbIC JECHCTBUSI.

Obobwennas oyenka cghopmuposanHocmu KOMnemeHyull

- HyJIEBOM YPOBEHb: KOMIIETCHIIMU HE CPOPMHUPOBAHBIL

- MUHUMAaJIbHBIN YPOBEHB: 3HAUUTEIHHOE KOJIMUYECTBO KOMIETEHIIUM HE chOpMU-
pPOBaHO;

- TIOPOTOBBIN YPOBEHB: BCE KOMIIETCHIIMH CHOPMHUPOBAHBI, HO OOJBIIMHCTBO Ha
IIOPOTOBOM YpPOBHE;

- CPEIHUI YPOBEHb: BCE KOMIIETEHIIUN CPOPMHUPOBAHBI HA CPETHEM YPOBHE;

- MPOABUHYTHIA YPOBEHb: BCE KOMIIETEHIIMM CPOPMUPOBAHBI HA CPEIHEM WIIH
BBICOKOM YPOBHE;

- BBICOKUI YPOBEHb: BCE KOMIIETEHIIMU C(HOPMHUPOBAHBI HA BEICOKOM YPOBHE.

4.2 Bonnpocsl K 3K3aMeHy U IpUMep IK3aMEHALMOHHOI0 OmJiera

Bonpocsl K 3xk3aMeny.

Teopernyeckas 4acThb.

1. HomuHanbHbIe HAMIPSKEHUS JIEKTpUUecKuX cereid. O0iacTh MPUMEHEHHUS.
Knaccuduxkanus cereit mo HOMUHAILHOMY HAMPSHKEHUIO.

2. O6mas knaccuduKamus dIeKTpudecknx ceteit. Kimaccudukamnus ceTeit mo po-
JIy TOKa, 0 KOH(UTYpaIUH, TIO BEITOJIHIEMBIM (DYHKITUSIM.

3. Knnaccuduxkarus ceteit mo pexumy paboThl HEUTpaH.

4. PerynupoBaHu€ YacCTOTHI B CUCTEME (JIBE CTAHIIUHU BEAYT YACTOTY).

5. PerynupoBaHue 4acTOThI B CUCTEME (OJ{HA CTAHIIMS BEJET YaCTOTY).

6. BextopHas nuarpamma Hanpspkenus JIOII 35 kB ¢ ognoii narpyskoil. [Tanenue
U TIOTEPS HAIIPSKECHMUSL.

7. YCTPOUCTBO 11 KOMIIEHCALIMU PEAKTUBHON MOIIHOCTH — CUHXPOHHBIA KOM-
IIEHCATOP.

8. YCTpOHCTBO M1 KOMIIEHCAIIMK PEAKTUBHOM MOIITHOCTH — OaTapest KOH/IeHCa-
TOPOB.

9. [IpuuuHbI HapyIIeHUs 0ataHca aKTUBHON MOIITHOCTH. OTKIIOHEHHE YaCTOTHI.
JlomycTuMble OTKJIIOHEHUS 4acTOThl. CIToCOObI BOCCTAHOBIICHHUS OaaHca.

10. PerynupoBanue Hanpsbxkenus ¢ nomoinbio CK npu ero padore B pexume me-
PEBO30YKICHMUS.

11. PerynupoBanue HanpsbkeHus ¢ nomoibio CK npu ero padote B pexxume
HEJI0BO30YXKIECHUS.

12. MeToa BCTPEYHOTO PETyIUPOBaHUS.



13. PerynupoBaHue HaNpsyKEHUs HA 3JEKTPOCTAHLMSIX U MOHMKAKOIIUX MO/
CTaHLUAX.

14. Bp10OOp MOIIHOCTH KOMIIEHCUPYIOLIUX YCTPOMCTB MPHU MONEPEUHON KOMITEH-
calnuu.

15. Cxema 3amenieHus aBTorpancgopmaTopa. OnpeaeneHue ee napamMmeTposB.

16. Cxema 3amenieHust TpexoOMoTOUHOTO TpaHchopmaropa. OnpeseneHue ee
IIapaMeTpOB.

17. Cxema 3aMelieHus IByX0OMOTOYHOTO TpaHC(hOopMaTopa ¢ paciieryieHHON
0OMOTKOM HU3KOTO HampspkeHus. ONpeieieHre ee mapaMeTpoB.

18. PerynupoBanue HanpsixkeHus ¢ nomolbio CK B pexxrme MakCUMallbHOU
Harpy3ku. BekTopHas nuarpaMma HanpspKEHUs PU MOCTOSHHOM Hanpsibkenun UL

19. PerynupoBanue HamnpsixkeHus ¢ nomoiibio CK B pekxruMe MUHUMAJIbHOM
Harpy3ku. BekTopHas nuarpaMma HanpspKEHUs MPU MOCTOSHHOM Hanpsbkenun UL

20. PerynupoBaHne HanpspKeHUS B ceTH ¢ momotbio yerporcts YIIK. Bekrop-
Has [rarpaMma IpHy IOCTOSHHOM HANPsKEHUU HAa UCTOYHUKE IIUTAHUS.

21. OntuManbHOE pacrpeaeeHue aKTUBHOW MOIIIHOCTH MEX1Y TEILIOBBIMU
IIEKTPOCTAHLIASMMU.

22. DKOHOMUYECKOE paclpeiesieHue MOLUTHOCTH B 3aMKHYTOU CETH.

23. BeiOop OTBETBIECHUN ABYXOOMOTOYHBIX TPAHC(POPMATOPOB NP PETYIUPOBA-
HUM HanpsokeHus npu yctaHoBke PITH B 0OMOTKe HU3KOTO HANpsiKEHUSL.

24. OTkiIoHEHUS U KoseOaHus HanpsKeHus. JlomycTMble OTKIOHEHUS Hallpsi-
»eHus. Jlomyctumas norepst HanpspkeHus. OnpeneseHne MakCUMalbHBIX IIOTEPh
HaIpsHKEHUS B CETU Pa3HOM KOH(PUTYpaluu.

25. DxoHOMUYeCcKui pexxuM padbotsl Tpanchopmaropon I1C.

27. IlpnunHbl HapyLIeHUs OanaHca aKTUBHON MOIIHOCTH. OTKIOHEHHUE YaCTOTHI.
JlonmycTuMble OTKJIOHEHUS 4acTOThl. CrtocoObl BOCCTAHOBIIEHHUS OanaHca.

28. YcTpoKCTBO 1Sl KOMIIEHCAIMU PEaKTUBHON MOILHOCTH — OaTapesi KoHAeHca-
TOPOB.

29. YcTpoicTBO 1151 KOMIIEHCALIMHA PEAKTUBHOW MOILIHOCTH — CUHXPOHHBIA KOM-
IIEHCATOP.

IIpakTHyeckasi 4acThb.

3agaua 1. BeImonHUTH pacyeT pexuMma Uil CeTH 3aJaHHOM KOH(UTrypaluu, BbI-
MOJIHUTh PEryJIUpOBaHME HAMNpsbKeHUs Ha noTpedutensckoi TIC, paccuurars morepu
MOIIIHOCTH U AJIEKTPOIHEPTUH.

3anaua 2. Paccunrtath noTepu 31EKTPOIHEPTHUH 110 33JaHHOMY IrpaduKy Harpys3-
KH.



IIpumep IK3aMeHAIMOHHOTO OHJIeTA

I'OYBIIO «/loHenknii HANMOHAJIbHBIN TEXHUYECKUH YHUBEPCUTET)

VYpoBeHs BbIcIero podeccuoHanbHOro oopazopanus:  bakanaBpuar

(6akanaBpuar, CrieIMAIUTET, MarUCTPATypPa)
Hanpasiienue moaroToBKu (CrenuaibHOCTh): 13.03.03 - DnexTpol’HEpreTHKa W AJIEKTPO-
TEXHUKa

(xox, Ha3BaHUE)
[Tpoduns (Marucrepckas mporpaMma, Crieiain3anus):  OakajiaBpuar

2C
Cemectp: 5 (ocennuii)

VYyeOHas AUCUMILIMHA:  DJIEKTPUUYECKUE CUCTEMBI U CETH

BWJIET Ne 1
1. HomuHanbHBIC HANPSHKEHUS dNEKTpHUUeckux ceteil. Obnacts npuMenenus. Kimaccudukanus ce-
Tel M0 HOMHUHAIBHOMY HaIPSIKEHUIO.

3agaua 1: BeiOpats otBetBienust PITH B pexume makcumanbHON Harpysku. [lapamerpst Tpancdop-
Maropa: U woy = 115 KB, Uy yon = 6,3 KB, Syon = 63000 kB-A, APx= 50 kBt, AP,= 245 kBT,
U, =10,5%, Iy =0,7 %, PITH + 9*1,78 %.

Uy=113 kB I_@_F) 42 +j 10 MB-A

TPIH-63000/110/6

3agaua 2: OnpenesuTh MOTEPH JICKTPOIHEPTHH 1O TpaPUKy HArpy3KH U MO BPEMEHH MaKCH-
ManbHbIX ToTepb. Ha TIC ycranosiensl nBa tpanchopmaropsl tuna TJ[H-10000/110: S, = 10000
kB-A, AP,= 14 xBt, AP,= 58 xBt, U, =10,5 %, I, = 0,9 %.

MB-A |S
18
T
| t
5100 8760 uac
YTBepxkaeHO Ha 3acenanny KadeIpbl DJIEKTPUYECKUE CUCTEMBI
(HanMeHOBaHHe Kaeapbl HOIHOCTHIO)
[TpoToxkon 2022
3aB. Kadeapoii ITonkoBHnueHko /1.B.
(moanuce) (®.1.0.)
DK3aMeHaTop Jlapuna N.A.

(moamnuce) (®.1.0.)



KPUTEPUU
OlleHMBAHMS IK3aMEeHANMOHHOI padoThI
M0 TUCUHUIITNHE «DIEKTPUUECKUE CUCTEMBI U CETW» JIJIsi 00y4aronIuXcs Mo HampasJie-
Huto 13.03.02 DnekTposHepreTuka 1 3JIeKTPOTEXHUKA
(nmpodunp — DNEKTPUUECKUE CTAHIIIH)

DK3aMeH MPOBOJUTCS MUCHMEHHO MO OujieTaM. DK3aMEHallMOHHBbIE OWJIETHI CO-
JIep’KaT OJUH TEOPETUYECKHA BOMPOC, TPEOYIOMNN KOHKPETHOTO OTBETA, M JBa IMpaK-
TAYeCcKuX 3aaaHus. [Ipy HE0OXOAMMOCTH OTBEYAIOIIMM JOJKEH COMPOBOJUTH HaIlU-
CaHHBII OTBET MOSICHAIOIIEH CXEMOU (PUCYHKOM).

Bomnpoc 0xBaThIBalOT TEOPETUUECKYIO YaCTh Kypca, a TakKe TpeOyeT AeMOHCTpa-
[IUU MPAKTUYECKUX HABBIKOB, MTOJTYUYEHHBIX CTYICHTOM B X0JI€ Ta0OpaTOPHBIX padoT.

[IpaBwiIbHBIN OTBET Ha BOMPOC OLICHUBAETCS B MATHaAIATh OamwioB. [Ipu oTcyT-
CTBUU MPABWJILHOTO OTBETA HA MOCTABJIEHHBIM BOMPOC OO0YYaAIOIIUIACS MOJIy4aeT HOJIb
6amoB. IIpu nmojcuere 6AMIOB 32 TEOPETUUECKUN BOMPOC OT MAaKCUMAIBHOTO KOJIHMYE-
CTBa OAJJTIOB CHUMAETCS 3a:

- HETIOJTHOE PacKphITHE BoIpoca: oT 3 110 8 6aioB;

- CyIIECTBEHHBIC OmMMUOKHU: OT 5 10 10 6anios;

- MeJikue omuoku: ot 1 10 3 Gamios.

[TpakTyeckoe 3amanue 1, BBIMOJHEHHOE B MOJHOM OOBEME, OIIEHUBAETCS MaK-
cuMaibHbIM Oamiom 20. IIpu OTCYTCTBUM BBINOJIHEHUS 3aJaHUs OOy4YarOMIMIICS MOITy-
YaeT HOJIb OaJLJIOB.

[TpakTyeckoe 3amanue 2, BBIMOJHEHHOE B MOJHOM OOBEME, OIIEHUBAECTCS MaK-
cuMaibHbIM OasioM 15. IIpu OTCYTCTBMU BBINOTHEHUS 3aJlaHUs O0Yy4YarOIIMIC TOJy-
YaeT HOJIb OaJIJIOB.

[Tpu noxacuere 6aIOB 3a 33/ja4M OT MAKCUMaJIbHOTO KOJIMYeCTBa 0aioB CHUMa-
eTcs 3a:

- HETIOJIHOE perieHue: oT 5 10 15 6amnos;

- CYIIECTBEHHBIE OITMOKH 110 X0ay pemreHus: oT 10 go 15 6amos;

- MEJIKHE OITUOKU: OT 2 10 5 6aioB.

[Tomy4yeHHbIie OauIBl 32 OTBETHI HA BOMPOCKHI Ouiieta cymmupytorcs. C yuérom pe-
3yJbTAaTOB TEKYIIETO KOHTPOJIS padOThHI CTyIC€HTA BBIBOJUTCSA UTOTOBas orieHKa mo 100-
OaJITbHOM 1IKaJIe.

[Tonyuennas onenka o 100-0amipHOM 1IKane onpenesseT OLEHKY Mo Tocyaap-
CTBEHHOU 1ikajne u mkane ESTS.

YTBepxkAeHO Ha 3aceianud Kadeapbl « INEKTPUUECKUE CUCTEMBDY,
poTOKOJI No or . .20 r.

3aBenyrouii kadenpoit [TonkoBanuenko J[.B.

4.3 Kputepuu ouieHMBAHUSA

Texymuii KOHTPOJIb 3HAHUN CTYACHTA OYHOW M 3a09HOUN (hOpMBI OOYIECHHS OCY-
IIECTBIISIETCS IO Pe3yabTaTaM MPAKTUUECKUX 3aHATUN U JJaOOpaTOPHBIX padoT.
Brmonuenne 1abopaTopHbIX pabOT € 3aIIUTON OTU&Ta, BHIOJHEHHE KYpPCOBOM



paboThI, MPEeTyCMOTPEHHBIX pabouel MpOorpaMMON JUCITUIUIHHBI, SBIISIETCS HEOOXO M-
MBIM YCJIOBHEM JIONyCKa CTYAEHTA K SK3aMEHY.

Pacnipenenenne O0ayioB TEKYHIEro KOHTPOJSI pabOThI CTy/I€HTAa Ha MPOTSHKEHUH
ceMecTpa npuBeieHo B Tabmuie 1.

Ta6nuna 1 — Pacnpenenenne 6aiy10oB TEKyIIero KOHTPOJIS

dopma KOHTPOJIS Bo3MoxkHOE KOJIMUECTBO [Ipumeuanue
6aJuIoB
JUist cTyieHToB 0uHOM (3204HOM) (hOpMBI 00yUEHHS
3ajaHue BBIIOJIHEHO MPABUJIBHO, PELICHUS

2/6 000CHOBaHbI, IPUBEACH aHAIN3 MOTYYCHHOTO
Otuér no nabopatop- pe3yJbTara
HOM pabote 3ajaHue BBIIOJHEHO B LIEJIOM IIPABHIIBHO,

peleHust He Bcerza 00OCHOBaHbI, BO3SHMKIIU
TPYJHOCTU B OOBSICHEHHWU IOJIyYEHHBIX pe-
3yJIbTaTOB

1/3

Hroro nmo sadoparop-
HbIM padoram (Mak-
CHMAJIBHO  BO3MOXK-

N3 pacuéra 8 (2) ayaMTOpHBIX 3aHATHH IS
16/12 nmpoBeaeHus 1abopatopHbix padboT. OneHuBa-
eTCsl KaXKI0€ 3aHsATHE.

HOE)
KoHuTpoJbHbIe onpo- 1/6 OTBeT NpaBUIIbHBIN U apTyMEHTHPOBAH
Ccbl HA NMPAKTHYECKHX 05/3 OTBeT HENOJHBINA, UMEIOTCS OMIMOKH B pacye-
3aHATHAX ’ Tax
Hroro mo mpaktuue- .
P U3 pacuéra nposenenus 4 (3) ompocos mo 8
CKHUM 3aHATHAM
4/18 (3) paccmarpuBaembiM Temam. OlieHHUBACTCS
(MaKCMMAJIBHO  BO3- N
KaX/Iblii ompoc.
MO’KHOE)
[TonHBIE apryMEHTUPOBAHHBIE OTBETHI Ha T10-
KoHTpoJsbHBIE oOIpo- 2/5 prym p

CTaBJIEHHBIE BOMPOCHI
1/2 HenonHoe packpbITe BOIPOCOB

Chbl HA JICKIIUAX

Hr1oro mo KOHTPO/Ib-

U3 pacuéra nposenenus 5 (4)ompocos mo 14
HBIM  ONpoOcaM  Ha

20/20 (4) paccmarpuBaembiM TemaMm. OleHUBAETCS

JeKIHUsIX (Makcu- o
KKIBIA OTIPOC.
MaJIbHO BO3MOSKHOE)
HUTOIO: 50 /20 MaxkcuMalnbEHO BO3MOYKHOE

IIpome:kyToUyHasi aTTrecTalusi O pe3yJibTaTaM OCBOCHHS AUCLUIUIMHBI B Ce-
MECTpe MPOBOAUTCS B (hopMe cemecTpoBoro sk3ameHa. dopma nposeneHus sK3ameHa —
NUMCbMEHHAsl. DK3aMEHAIIMOHHbIN OUJIET BKIIIOYAET B ce0s MATh TEOPETUYECKUX BOMPO-
ca, KaXJIbIi U3 KOTOPBIX TpeOyeT KOHKPETHOTO OTBETA, U MpaKkTHueckoe 3ananue. [1pu
OLICHMBAaHUU CTYJIEHTa Ha SK3aMEHE IMPEenojaBaTellb PYKOBOACTBYETCS KPUTEPUSIMHU,
NPUBEACHHBIMU B TaOIHUIE 2.

Tabnuua 2 — Pacnipenenenue 0amioB 0 CEMECTPOBOMY IK3AMEHY

MaxkcumanbHO

dopMa KOHTPOJIA
BO3MOKHOE KOJIMYECTBO OAJIIOB

Bompoc 1 6
OTBeT Ha BONPOCH JK3aMEHa- BoTpoc 2 6
LIMOHHOI0 OuIera BOMpOC 3 6
Borpoc 4 6




Maxkcumansao

®opMa KOHTPOJIA
BO3MOKHOE KOJMYECTBO OAILIOB

BOIIPOC 5 6
NPAaKTUYECKOE 3a/1aHNe 20
HUTOrI'O: 50

MakcumanbHOE KOJTMYECTBO OAIIJIOB 3a OTBET HA BOMPOC IK3aMEHAIIMOHHOTO OU-
JieTa 3aCUUTBIBACTCS CTYACHTY B Cllydae, €CJIM OTBET MOATBEPKIACT BIIaJICHUE CTYJICH-
TOM 3HAaHUSMHU B MOJHOM 0OBbeMe yueOHOU MporpaMMebl, MaTepual U3JI0KEH B JIOTHYe-
CKOM TOCJIEIOBATEIHLHOCTU C BBIJCICHUEM TJIaBHOTO, COJIEPKUT TOYHBIE (POPMYIUPOB-
KM, COMPOBOXKJIAETCA WILTIOCTPUPYIOIUMH CXeMaMu U pUCYHKaMH (TIpU HEOOXOJIMMO-
CTH).

B ciiydae, eciii 0TBET Ha BOIIPOC HE B MIOJIHOM MEpe OTBEYAET NMPUBE/ICHHBIM Tpe-
OOBaHMSM, CTYJICHTY 3aCUMTHIBAETCS MEHBIIEE KOJUYECTBO OAJJIOB B COOTBETCTBUHU.
[Ipu OTCYTCTBUM MPABUIBLHOIO OTBETA HA MOCTABJICHHBIA BOMPOC CTYAEHT moiydaer 0
OaILIIOB.

HToroBasi oueHka omnpeensieTcs myTeM CyMMUPOBAHUS KOJIMYECTBa OAJIOB IO
pe3yabTaTaM TEKYIIEro KOHTPOJISI M KOJIMYeCcTBa 0alJIoB MO pe3yJibTaTaM CEeMECTPOBOTO
sKk3amMeHa. MaKCMMAaJIbHO BO3MO:KHOE Kotu4ecTBO 0auioB — 100.

[Tonyuennas onenka no 100-0amibHOM IMIKajge OMpeAesieT OIEHKY MO rocyaap-
cTBeHHOM mikajue u mkane ECTS:

Cymma 6aminoB Oruenka Orenka
no 100-0anpHOM HIKane no mkaue ECTS 10 TOCYAAPCTBEHHOM IIKase
90-100 A OTnanuHO
80-89 B %
75-79 C OPOtHO
70-74 D v
60-69 E JIOBJIETBOPUTEITHHO
35-59 F He
0-34 = YIIOBJIETBOPUTEIHHO

* — ¢ 00s3aTEIbHBIM MMOBTOPHBIM U3YUCHUCM OUCHUIIJINHBI.

4.4 IlpuMep TeKylIero Onpoca Ha NPaKTHYECKUX (CEMUHAPCKHUX) 3aAHATHUAX U
J1adopaToOpHBIX padoTax

Ha NPAKTHYCCKUX 3AHATHUAX

Ha npumepe tembl «Cxembl 3amerenust JIDID»

1. Kakne meramisl ucnosb3yrores aia BJIOIT; KIIOIT?

2. Kakum 00pa3oM JensiTcsi MacJIOHANIOJIHEHHbBIE Ka0enn B 3aBUCUMOCTH OT JaB-
neHus?

3. PacmudpoBats ad6peBuarypy BJIDII, KJIDII.

4. Pacnonoxenue nporosioB BJIDII Ha onopax.

5. 3aueM NpUMEHSIOT pacuierieHue gaspi?

6. Ha xakoe Hamnpsixenue (¢da3Hoe, TUHEHHOE) pacCUUTHIBACTCS U3OJSAIUS B Ce-
Tax 35 (110, 220) kB? OTBeT NOSICHUTb.



7. Cxema 3amenienust BJIOII npu 3aqaHHOM HanpsHKEHHUH.

8. Cxema 3amenienus KJIDII npu 3a1aHHOM HanpsKEHUU.

9. ®opmyisl UL pacyeTa napaMmeTpoB cxeMsl 3aMmereHus JIOII.

10.ConocraButh napameTpsl cxemsl 3amenieHuss BJIDII nmpu o6p1uHOM 1 paciuen-
JIEHHOM KOHCTPYKIUH (a3bl.

11. 3aBucumocts 10 = f (IHarpy3ku) jIst IPOBOAOB BBIIIOJHEHHBIX U3 IIBETHBIX
METaJUIOB U U3 CTaJIN.

12. AXTHBHOE 1 OMHYECKOE COITPOTHUBIICHHE. VX COOTHOLIEHNE.

13. YcnoBrue BOSHUKHOBEHHUSI KOPOHBI.

14. Haumenpiue ceuenust npooaos BJIDII o yciaoBui0 KOpOHHUPOBaHUS.

Ha sadopaTopHbIX 3aHATHSIX

Ha mpumepe tembl «CxeMbl 3aMeIeHs] TpPaHC(POPMATOPOB, TAPAMETPHI CXEM.

1. Kakue mapaMeTpsl yKa3bIBalOT B Nacnopte TpaHncpopmaropa? YTto oHM Xapak-
TEPU3YIOT?

2. B d4eM 3aKkitoyaroTCs MPEUMYIECTBA aBTOTpaHc(opMaTropa B CPaBHEHUU C
TPeXOOMOTOUYHBIM TpaHcHopmMaTopoM?

3. Kaxue onbITbl IPOBOAST JIJIs ONIPEAETICHUS KaTal0XKHbIX JaHHBIX TpaHc(opMa-
Topa?

4. Ha xakue BUABI pa3leisatoT MOTEPU MOLIHOCTU B TpaHchopmaropax? OT yero
3aBUCHUT UX 3HaueHue?

5. Kak onpenenuts nmapameTpsl 3KBUBAJICHTHOM CXEMBbI 3aMEILEHUs IIPU Napai-
JeNbHOU paboTe OTHOTUIIHBIX TPAHC(POPMATOPOB HA MOACTAHIIUH?

6. OnpenenuTs HaNPSKEHUE MUTAHHUS B OMNbBITE KOPOTKOTO 3aMbIKAHUS TpPaHC-
dbopmaropy, eciu:

- 3HaU€HHE HOMUHAJILHOTO HaNpsHKEHHs] OOMOTKH BbICIIEro Hanpsbkenus 115 kB;

- HampspDKEHHE KOPOTKOTO 3aMbIKaHMS, 3HAUEHHE KOTOPOTO MOJIYYEHO M3 OMbITa
KOpOTKOro 3aMmbikanus 10 %.?7

7. Onpenenuth 3Ha4YEHUE TOKA, €CIM NPH MPOBEIECHUU ONBITA KOPOTKOIO 3aMbl-
KaHUs HaIpsDKeHUE MUTaHUs OyJleT paBHATHCS 3HAUYEHUIO HOMMHAJIBHOTO HAIPSDKEHUS
0oOMOTKH BbIcHIero HampsbkeHus 115 kB, a HanpsikeHHe KOPOTKOTro 3aMbIKaHUs TpaHC-
dbopmaropa pasusiercs 10 %?

8. OnpenenuTs Ha CKOJIBKO MPOLEHTOB U3MEHATCA MMOTEPH AKTUBHOM MOIIHOCTH
B 0OMOTKax TpaHc(hopMaTopa, eciii HanpsHKeHHEe MCTOYHUKA MUTAHUS YMEHbBIIUTCS HA
10 %, a MOIIHOCTH HArPy3KU HE U3MEHUTCS?

9. Uto 03HaYaeT TOK XOJIOCTOr0 X0Aa TpaHchopmaTopa, Kak ero OnpeaeanTh?

10. Yto o3HayaeT nepeMarHM4YMBaHUE CTallM TpaHcpopMaropa, Ha Kakue napa-
METpPBI CXEMBI 3aMEIICHUS BIUSET mpouecc?

I1. Onpenenuts Ha CKOJIBKO MPOLIEHTOB U3MEHSITCS TOTEPU AaKTUBHOW MOITHOCTH
B 00MOTKax TpaHchopmaTopa, €Cily TMOJIHAs MOIIMHOCTh HArpy3Kd S YBEIHUUYUTCS Ha
10%, a HampsiKeHUEe UCTOYHUKA MUTaHUs yMeHbIIuTcsa Ha 10 %7

12. Onpenenuts Ha CKOJIBKO MPOLIEHTOB U3MEHATCS TOTEPU aKTUBHON MOITHOCTH
B 00MOTKax TpaHc(opMaTopa, €clii TOJIHAsS MOIIHOCTh HArpy3KH S yBEIMUYUTCS Ha
10%, a HanpsiKEHNWE UCTOYHUKA TUTAHUSI HE U3BMEHUTCA?



13. Kak W3MEHSIOTCS TOTepU AKTHMBHOW MOITHOCTH B TpaHchoOpmaTope, €Ciu
MOIIIHOCTb Harpy3ku u3Mensiercst ot () 10 HOMMHAJIBHON MOIIIHOCTHU TpaHncpopmaropa?

4.5 KypcoBoe npoeKTupoBaHue
[Ipu olieHMBaHUU PE3yJIbTATOB KYpPCOBOM pabOThI pyKOBOJCTBYIOTCS CIAEAYIOIIUM

pacmpeneeHieM MaKCUMaJIbHO BO3MOYKHOTO KOJIMYEeCTBA OAJIIIOB IO OCHOBHBIM pasfie-
JaM paboTHI:

Ne HanmenoBanue pasnena MakcumanbHO BO3MOXKHOE
/1 KOJINYECTBO OAJIIIOB
1 Pa3paboTka BapuaHTOB CXeM 3JIEKTPOCHAOXKEHMsS IMOTpe- 10
ourenei.
2 | Boibop u nmpoBepka 31eKTPOTEXHUYECKOTO 000PYI0BAHHE.
Bri6op sydmiero BapuaHTa 3JEKTPOCHAOKEHHS MOTpeOuTe- 20
JICH.
3 | ObocHOBaHMEe W pa3padOTKa pacdyeTHOW CXEMBI YdacTKa
ANEKTPUYECKON ceTH, 000CHOBAHUE HAMPSIKEHUS UCTOUYHHKA 20
MUTAHKS, KEJIAEMOTO HAIPsHKCHUS Ha IMIUHAX MOTpeOuTenen
JUISL Pa3JIMYHBIX PEKUMOB.
4 | IIpoBeeHne pacueToB PEKUMOB. 30
5 AHaNM3 MOJIy4eHHBIX pe3yibTaToB. POpMYIHpPOBAHHE pPe-
KOMEHJAIMH 10 YIYYIIEHUIO PEKUMOB. 20
UTOrO 100

OueHnBaHue pa3zenna MpoOru3BOAUTCS UCXOAS U3 CIEIYIOLIETO:

— TMpaBWIbHAs U apryMEHTUPOBAHHASI METOJMKA BBIMOJHEHHS 3a1anus. Mcrnons3o-
BaHHE COBPEMEHHOTO MPOrpaMMHOI0 0OECHeYeHHUs U anpoOUPOBAHHBIX METOJIOB pac-
YyeTa yCTAaHOBUBIIMXCS PEeKUMOB. [ToIHOTA pelieHHbIX 3aJaHuid, Jorudecku chopmy-
JUPOBAHHBIE BBIBOJBI M PEKOMEHJIAINM, Ka4eCTBEHHOE O(POpMIICHHE MOSCHUTEIHHOU
3aMUCKU — MAKCUMAJIbHO BO3MOXHO KOJIMYECTBO OalIOB;

— HEIOCTaTOYHO 00OCHOBaHAa METOJMKA BHITIOTHEHUS 3aaHus. HenomaHoe penieHue
3a/1a4, COOTBETCTBYIOIIMX MOJIYYEHHOMY 3a/laHuto. He moctatouHo mociie1oBaTeibHbIe
U JIOTHYECKU CHOPMYIMPOBAHHBIE BBIBOJBI U peKOoMeHaauu. VIMeroTcst 3aMeuanus 1o
o(OpPMIICHUIO TIOSICHUTENIbHOM 3amucku — oT 0,6 10 0,85 0T MakCUMaJIbHO BO3MOYKHOT'O
KOJIMYeCTBa 0alioB;

— OTCYTCTBYET METOJIMKA BBIMOJHEHUS 3afaHus. HeymeHre BBINOJIHUTD pacyeT Jist
MPUHATHS PElISHUs] BBIOOpa CXEeMbl TUTAHUSI TOTPEOUTENCH U aHallu3a PEeKUMOB pado-
ThI CETH — HOJIb 0aJIJIOB.

B pesynbpraTe cymMmupoBaHUsS HaOpaHHBIX IO pasjesiaM OaJIOB PYKOBOJIUTEIb
KYpCOBOM pabOThI onpeaeisieT MpeaBapruTeIbHYI0 UTOTOBYIO OILIEHKY U OCYIIECTBIISET
JIOMYCK K 3amuTe padoTel. K 3amure momyckaroTcs CTyIeHThI, HabpaBiiie He MmeHee 60
6anoB. B mpoTtuBHOM ciiyuae paboTa BO3BpalaeTcs Ha JOpaOoTKYy.

[IpeaBapuTenbHast OIleHKa MOXKET OBITh U3MEHEHA IO pe3yJIbTaTaM 3allUuThl Kyp-
COBOM pabOTHI Mepe]] KOMUCCHEH, Ha3HaYaeMO# U3 YKCIIa MpemnoaaBaTeneid Kadeaphl.
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