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1. INTAHUPYEMBIE PE3YJIBTATBI OBYUEHUS 11O JUCIIUMIIJIMHE

Karero- HaumMeHoBaHue mokaszarens OLleHUBAaHUS pe3yibTaTa
pHSL KOM- Kon n Haume- | Kon u HanmeHoBaHne S —.
HOBaHHUE KOM- | HHIHMKATOpa JTOCTHKE-
frerer- HEeTeHINN HUSI KOMIICTEHIN
Ui
[IK-1. Cmoco- | IIK-1.11. Cnocob6eH | 3Hanusi OCHOBY KOHCTPYKTUBHOTO BBITIOJHEHUS BO3-
OeH y4acTBO- | pa3pa0aTbIBaTh KOH- | IYLIHBIX U KaOJIBHBIX JTMHUI 3IEKTPONepEeaun; THIIbI
BaTh B NPOEK- | QUTyparul d3IEKTPO- | KOHDUTYpAIHU INEKTPUIECKUX CETeH W CIIOCOOBI MPH-
TUPOBaHUU SHEPreTHYECKUX CH- | COeAMHEHHU MOACTAHLUI; LeTH, 3a1a4H, IPUHIUILI 1
CHCTEM D3JIeK- | CTEM U CETEH C yUeTOM | OOLIMi aJIrOPUTM NMPOEKTUPOBAHUS MIEKTPUUECKUX Ce-
TpocHaOxe- (GakTOpOB  HAIEXHO- | TE€H; METOABI U AITOPUTMBI IPOEKTUPOBAHUS HIEKTPHU-
HUS OOBEKTOB | CTH M KOHKYPEHTOCTIO- | YECKHUX CEeTeH; alrOpUTMbl BBIOOpa HOMHHAIBHBIX
COOHOCTH BapHaHTOB | HAaNpPsDKEHHUH, KOHQUTYpAIlMK CETH, IapaMeTpoB 3JIe-
Ha OCHOBAHUH JAHHBIX | MEHTOB JJIEKTPUYECKUX CeTeH; OaJaHChl aKTUBHOMN
MHCTPYMEHTAJIBHOTO | MOIIHOCTU U €€ CBSA3b C YaCTOTOH; OaJlaHChl PEaKTHUB-
aHanmM3a reojie3nue- | HOM MOIIHOCTH U €€ CBS3b C HaNpsDKEHHEM
CKUX OCOOCHHOCTEH | YMeHHusl Kiaccu(UIMPOBaTh INEKTPUIECKHUE CETH; CO-
paifoHa C TOMOLIBIO | CTaBISATH U AaHAJU3UPOBATh KOHKYPEHTOCIIOCOOHBIE Ba-
CTallMOHAPHBIX W TIe- | PUAHTHI KOHPUTYpaIUHU SJCKTPUUECKON CETH C YIETOM
pemeniaeMbix Oecnu- | (hakTopa HaJle)KHOCTH; BRIOMpATh HOMUHAJIBHOE HAMpSI-
JIOTHOY aBUATEXHUKON | KEHHE CETH; IMPOBOJUTh KOMIIEHCALUIO PEAKTHUBHON
U3MEPUTENBHBIX TPHU- | MOIIHOCTH; BHIOUPATh CEUCHHsI MPOBOJIOB M Kabeset,
OopoB CHJIOBBIE TpaHC(HOPMATOPHI B CETSIX Pa3IHMYHbIX HA3HA-
YeHUH W HOMHUHAJBbHBIX HAIPSKCHUH; COCTABIATH U
obecreunBaTh OaTaHCHl AKTUBHOW M PEaKTUBHOM MOIII-
HocTelt B O0C
HaBbIkH DOpOEKTUPOBAaHUS HAa BAPUAHTHON OCHOBE
ANEKTPUUECKUX CETE U HCIOJb30BAHUSL CIIPABOYHOMN
JUTEPaTyphl; HABBIKAMH BHIOOpA ONTUMANBHBIX IS
paccMaTpUBaeMOM CXEMbl IEKTPHUECKON CETH Mapa-
[Ipodec- METPOB
cuoHanb- | IIK-2. Cnoco- | [IK-2.5. JlemoHcTpu- | 3HAaHMsA KpUTEpUU BHIOOpa ONTHUMAJILHOTO BapHaHTa
HBIC OCH TMPOEKTH- | pyeT CIOCOOHOCTh MO- | IEKTPHUYECKONH CEeTH; TEXHHKO-DKOHOMHYECKHE OC-
poBaTh OT- | JeNUpOBaTh M AaHAIU- | HOBBI IPOCKTHPOBAHUS JIIEKTPOIHEPIeTUYECKUX CH-

JIEJIbHBIE DJIe-
MCHTBI CUCTEM
AJIEKTPOCHAO0-
KEHUsI U pac-
CUUTHLIBATH IIa-
pameTphel  pe-
J)KMMOB  DJIEK-
TPUYECKHX Ce-
Te H DIIEKT-
POYCTaHOBOK
C  TpuUMeHe-
HUEM  COBpe-
MEHHOI'0 IIpOo-
IPaMMHOTO

obecreueHus

3UpPOBaTh OTCIbHBIC
2JIEMEHTHI U KOMOMHU-
POBaHHBIE  CHCTEMBI
JUTS pacuéTa peskKHMOB
JNIEKTPOIHEPreTHYC-
CKHX CHCTEM U CETeH C
HCTIOJIb30BaHUEM TIPH-
KJIQJIHOTO TPOrpaMM-
HOT'0 00eCIIeueHHs

CTEM W CETEH; MEpONpPHUATHA IO CHIDKEHHIO INOTEPh
MOIIHOCTH Y 3HEPTUH B JIEKTPUUECKUX CETSIX
YMeHusi paccunuThIBaTh TEXHUKO-3KOHOMUYECKHE I10-
Ka3aTesld BapUaHTOB CETH U BHIOMPATh pallOHATbHBIN
BAPUAHT CXEMBbI CETH; PACCUUTHIBATH YCTAHOBUBLINECS
PEAKHUMBI FIEKTPOIHEPIETUIECKUX CUCTEM U CETEM; BbI-
Ouparb CpeAcTBa PeryJMpoOBaHUs HANPSDKEHHUS Ha T10-
HWKAIOIIUX MTOJICTAaHIMSX, B SNIEKTPUIECKON CETH;
HapbIku olieHkM HaAE&KHOCTH KOH(HUryparuu 3Jiek-
TPUYECKOMN CETH; HABBIKAMHU Pacd€Ta YMCTOrO JUCKOH-
THPOBAHHOTO 10X0/1a; 3KBUBAJICHTHBIX T'OJOBBIX pacXo-
JI0B (TOAOBBIX MPUBEJCHHBIX 3aTPaT) U CPOKa OKyMae-
MOCTH KaIIMTAJIBHBIX 3aTPAT; HABbIKAMU pacyeTa napa-
METPOB pEKHUMa JIEKTPUIECKUX CETEH U pacueToB pe-
JKHMOB CJIIOYKHBIX CUCTEM.

I1K-3. Cmoco-
OeH aHaIu3u-
poBartb pe-
UMbl PaOOTHI
CHCTEM DJIEK-
TpOCHaOXe-
HHS 00BEKTOB

IK-3.7. CriocobeH
paccUuThHIBATh U pery-
JMPOBATh HapaMeTphl
peXUMOB pabOTHI 00B-
€KTOB JJIEKTpOdHEpre-
THKA C YYETOM MWH-
CTPYMEHTaJIbHOTO

aHalm3a HX COCTOS-

3HaHMs CXEMbI 3aMEIICHHS JIMHUH, TpaHCPOPMATOPOB
1 aBTOTPaHC(POPMATOPOB; METOJIbI MPEOOPA30BAHUSI U
SKBHUBAJICHTUPOBAHUS CETH; METOBI PacueTa PEKUMOB
pabOThI AJIEKTPOIHEPIETUYECKUX CUCTEM U CeTel; Me-
TOJBI PEr'YJIMPOBAHUS HAIPSIKEHUS, KOMIICHCAIIUY T1a-
paMETpPOB M PEAKTHUBHON MOITHOCTH B 3JEKTPHUECKUX
CeTsX;

YMeHHs COCTaBJIATh CXEMbI 3aMEILICHUS U OIPEICIIATh
MapaMeTpbl CXEMbl 3aMEIIEHUS OCHOBHBIX 3JIEMEHTOB




HUSI C TIOMOLIBIO CTa- | BJEKTPOIHEPreTHUECKUX CHCTEM M CETeH; aHaJIH3HpO-
[IMOHAPHBIX U IlepeMe- | BaTh paboune pEeKUMBI IEKTPOIHEPreTHUECKON CH-
MAeMbIX  OECIUIIOT- | CTEMBI; IPOBOJUTH KOMICHCALUIO PEAKTHBHOM MOIITHO-
HOU aBUATEXHUKOH U3- | CTH; ONPEAETIATh TOTEPH MOLTHOCTH H 3JIEKTPOIHEPTUU
MEpHUTENBHBIX TPHOO- | M BEIOWPATh MEPOIPHSATHS IO UX ONTUMAJIBHOMY CHH-
poB KEHHIO

Hagpliku aHanm3a ¥ COCTaBICHHS 3JIEKTPHUECKIX CXEM
AIIEKTPUYECKUX CETeH; HaBBIKAMU COCTABICHHS CXEM
3aMEICHUs SIEKTPUUECKUX CeTel; HaBBIKaMH aHaAIIN3a
PE3yJIbTaTOB PACUETOB PEKUMOB PAOOTHI AIEKTPOIHEP-
TeTUYECKUX CHUCTEM M CeTel; HaBbIKaMH OOeCTIeUeHHUs
ycIIoBUii BeIMOTHEeHHs OanaHcoB B DDC; HaBbIKaMH pe-
TYJIMPOBaHMS HAIPSHKEHHS B SIEKTPUUECKHUX CeTAX

2. MECTO JUCHUIIVIMHBI B CTPYKTYPE
OBPA3OBATEJIbHOH ITPOT'PAMMBI
1. Kommnerenuus [1K-1. CocoOeH yuyacTBOBaTh B MPOSKTUPOBAHUHU CHCTEM DJICK-
TPOCHAOXKEHUS 00BEKTOB
JlanHast koMrieTeHI sl GOPMUPYETCS CACAYIONUMU TUCIUIUIMHAMMU.

Cranus HaumeHoBaHMS AMCHUILUIMHBI

1. WHxeHepHas HK0I0rus

2. MaremaTHyeckue 3aa4u JIEKTPOIHEPTeTUKI

3. DnekTpocHabKeHne

4. [TepexoaHbIe MPOIECCHI B AIEKTPOIHEPTETUICCKUX CUCTEMAX

S. OneKkTpocabkeHUe LEXOBBIX 3JIEKTPONPUEMHUKOB

6. DJIeKTpOCHAOKEHNE TPOMBIIIICHHBIX MTPEIIPUSTHHA

7. PeneiiHas 3amuTa 1 aBTOMaTHU3aLUs JIEKTPOIHEPreTHUECKUX CUCTEM

8. [TpoekTHpOBaHKE CHCTEM JIEKTPOCHAOKEHUS JKIIIBIX 3JaHUN

9. [TpoexTrpoBaHKE CHCTEM JIEKTPOCHAOKEHHS OOIIECTBEHHBIX 3/IaHUI U COOpYKe-
HUI

10. DJIeKTpUYeCKHe CTAHIIUH U TIOJICTAHITUH

11. DJIEeKTpOIHEPreTUYECKHE CUCTEMBI U CETH

12. ABTOMaTH3UPOBAHHBIE CUCTEMBI JUCIIETUEPCKOTO YIIPABICHUS

13. OKOHOMHKA YHEPI€TUKH

14. ITpon3BOACTBEHHAs IPEIUIUIOMHAsS] IPAKTHKA

15. [ToaroToBka K mporenype 3aluThl U 3alUTa BBIMTYCKHON KBaTH(UKAllMOHHOM pa-
00THI

2. Komnerenuus [1K-2. CiocoGeH nmpoeKTHpoBaTh OT/EIBHBIC dJIEMEHTHI CUCTEM
AJIEKTPOCHAOKEHHUSI M PACCUUTHIBATh MapaMEeTpPbl PEKUMOB SJIEKTPUUECKUX CETeH U
3JIEKTPOYCTAHOBOK C IPUMEHEHHEM COBPEMEHHOT'0 NMPOTrPAMMHOI0 00eCIeUeHUs

JlaHHast KOMIIETEHIMS] (POPMUPYETCSI CASAYIOIUMHU AUCHUTIMHAMH.

Cragus HaumeHoBaHMs TUCHUTIIMHBI

1. DneKTpocHa0KeHNe

2. [TpoekTHpOBaHKE CUCTEM DJIEKTPOCHAOKEHHS! KUIIBIX 3JJaHUN

3. [TpoexkTrpoBaHKe CUCTEM JIEKTPOCHAOKEHNS OOIECTBEHHBIX 3JaHUI U COOpYXKe-
1505071

4. DJIEKTPUYECKHUE CTAHIIMM U MOJCTAaHIIUN

5. ONEKTPOIHEPreTUYECKUE CUCTEMBI U CETH

6. [TonroroBka K mpoieaype 3alUThl U 3allliTa BBITYCKHOW KBaTH(PUKAIMOHHOMN pa-
00THI




3. Komnerenmusn I[1K-3. CnnocoOeH aHanM3upoBaTh PeKUMBbI pA0OThI CUCTEM JIEK-
TPOCHAOXKEHUS 00BEKTOB
JlarHast KOMITETEHINS (POPMUPYETCS CASAYIONUMHU JTUCIUTUTHHAMH.

Cragus HanmeHoBaHMS AMCIUTUINHBI

1. DJIeKTPOCHAOKCHHIE

2. OCHOBBI AJIEKTPOITPHBO/IA

3. [TepexoTHbIE IPOIIECCHI B AJICKTPOIHEPTETHUECKUX CHCTEMAaX

4. CuioBasi 3JICKTPOHHUKA

5. DneKTpoOE30MacCHOCTh

6. DJIEKTPUYECKUE CTAHIIUH U TIOJICTAHITUH

7. DIEKTPOIHEPTETUYCCKUE CUCTEMBI U CETH

8. [ToaroToBka K mporeaype 3aiuThl | 3alUTa BBITYCKHOW KBaTH()UKAIIMOHHOH pa-
00TbI

3. OBPBEM JIUCHUIIJIMHBI
OO01mmas TpyI0eMKOCTh JUCIIUILIMHBI COCTABIISIET 9 3a4. euHMII, 324 9acoB.
dopma MpoMEKyTOUHOM arTecTaluu 3a4eT (7 cemecTp), k3ameH (8 cemectp)

Bun yuebHoit paboTbl Bceero | Cemectp | Cemectp
4acoB Ne 7 Ne 8
OO6m1ast TpyI0€MKOCTh TUCIMIUIMHEI, Yac 324 144 180
KonrakTHasi pa6ora (ay1MTOpHbIE 3aHSITHS), B T.4.: 119 71 48
JICKIIMH 56 34 22
n1ab0paTOpHBIE 17 17 -
MPaKTUYECKHE 39 17 22
IPYNIOBBIE KOHCYIBTALUU B IEPUO] TEOPETUYECKOTO 00YUECHUS 7 3 4
U TIPOMEKYTOYHOM aTTeCTAlUN
CamocrosiTesibHast padoTa CTyAeHTOB, BKJIOYas HHIAUBHY- 141 73 132
aJIbHbIE M IPYNIOBbIE KOHCYJIbTALIMU, B TOM YHCJIE:
KypcoBoii mpoekr o4 - 4
Kypcosas pabota - - -
PacuetHo-Tpaduueckoe 3a1anne 18 18 -
uauBuayanbHOE TOMAIIHee 3aJaHue - - -
CamocrosiTenbHas paboTa Ha TOATOTOBKY K ay/IUTOPHBIM 3aHs- 97 55 42
TUSIM (JIEKITMH, TPAKTUIECKUE 3aHATHS, TaOOpATOPHBIC 3aHATHS)
DK3aMeH 36 - 36




4. COAEP KAHUE JNCHMIIJIMHBI

4.1 HaumeHoBaHMe TeM, HX CO/Iep:KaHNe H 00beM

Kypc4 Cemecrtp 7

n/a

HanmenoBanue paznena
(kpaTKoe coziepKaHue)

O0BbEM HA TEMATUYECKUI
pasjes 1o BuaaM yaeOHOI
Harpy3KH, 4ac

Jlexun
HATUS
JlaboparopHsie
3aHATUS
CamocrosgTeabpHas pa-
60Ta Ha MOJATOTOBKY K

IIpakTrueckue 3a-

ayJIMTOPHBIM 3aHs-

1. Crpykrypa u xapaktepuctuku IIC, 3JIeKTPUUECKUX CeTel

11

OOmias xapakTepUCTUKA CUCTEM NepeJadu U PacIpeesIeHHs
3JeKTpUUECKOM 3Heprun. MoaennpoBaHue JIEMEHTOB 3JIeK-
Tpuyeckux cucteM. OCHOBHBIE MOHATHS U ONpeeIeHus. Xa-
pPaKTEpHUCTUKA CUCTEMBI IIEpeaun JIEKTPUIECKON SJHEPTUU.
XapakTepUCTUKA CUCTEMBI PACIIPEACIICHUS IIEKTPUUECKON
sHepruu. Tunsl koHpurypamnuii cetu. [Ipumep B3aumMocssizu

CHUCTEM IICPCAAIN U paACIIPCACIICHUA SHGKTPHHQCKOﬁ OHCPIUH.

1.2

[IpyHLIMIIBI KOHCTPYKTUBHOTO MCIIOJIHEHUS JIMHUN 3JIEKTPO-
nepenad. HazHaueHune BO3yIIHBIX JIMHUH 3J€KTpONEepeIauH.
KoHcTpyKkTHBHOE HCTIOTHEHNE BO3TYIIHBIX JIUHUI. Onopbl
BJI. ITpoBona BJI. I'po3ozamuTHbie Tpockl. M3omaropsl. Ka-
OenbHBIC JTMHUHU JIeKTpornepeaadn. OcoOEHHOCTH UCTIOTHE-
Hus KJI HU3KOTo U BBICOKOr0O HaNpsKEHHUS.

1.3

HanpsixeHust 371eMEHTOB IEKTPUYECKOU ceTH. Pexumsl
HeWTpael anekTpuiyeckux cereil. HomMuHanbHbIe Hampsixe-
HUS U KJIaccu(UKaIMs AIeKTpudeckux cereil. HoMmuHanpHbIe
HaNpPsDKEHUS 3JIEMEHTOB AIEKTPUUYECKUX CETeH U amopa
HamnpsioxeHus. Pexum padotst cetn g0 1000 B ¢ rmyxo3azem-
NEHHOW HEeWTpasbio. Pesxum paboThI CETH ¢ N30TMPOBAHHOMN
HeWTpanbio. Pexxum paboThl ceTH ¢ KOMIIEHCUPOBAaHHOM
HeiTpanbio. PexxuM paboThl BEICOKOBOJIBTHOM CETH C IIyXO-
3a3¢MJIEHHOM HEHUTPAJIBIO.

Hcnonp3oBanye OCCIMIOTHBIX JIETATSIBHBIX arrapaTroB B
QJICKTPOCCTCBOM KOMIIJICKCE JJIsI MOHUTOPHUHTI'A JISIT

2.1

OcobeHHoCcTH U TIpeuMyIecTBa ucrnoib3oBanust bBITJIA

TIpH TJIAaHUPOBAHUH, CTPOUTENBCTBE U 00cnenoBanusax JIOII.

Onrryeckuii U TETUIOBU3MOHHBIM MOHUTOPUHT /15 BBISIBIICHHS
aBapUIHBIX CUTYALUI U IEPETPEBOB N30JIITOPOB U IIPOBOHU-
k0B. Opranu3aiiysi aBapuiHo-criacaTenbHbIX padoT. KoHTpomb
KOPPO3HUH JIETAJIEN OIIOP, OTOJIEHUSI M PoKABIIEHUSI apMaTypbl,
BBISIBJICHHE e OpMAIIH OTOp U Je(HEKTOB X aHTUKOPPO3UH-
HOM 3a1mThl. CKUraHue ¢ IOMOLIBIO YCTAaHOBJIEHHOTO Ha
JIPOHE OTHEMETA Mycopa, Tomagiero Ha rposoaa JIDII. Mc-
T0JIb30BaHKe OECMIIOTHUKOB B BETPOSHEPIETUKE I U3yde-
HHSL KAPTHHBI BETPOB HA TOUKE [IAHUPYEMOTO pa3MeLeHHs
KOMITBIOTEpHON MOJIeNH, 0OeCeUnBaroIIel pacuer TOueK pas-




MEIIICHHUS BETPO3JIEKTPOreHEPaTOpHBIX YCTAaHOBOK. Mcmonb30-
BaHME OCCIIMJIOTHUKOB B COJTHEYHOW SHEPTETUKE JIJIsI OITH-
MAaJILHOT'O pa3MeICHHsI COJIHEUHBIX Oarapeit. [TpumeHeHne
BIUIA camoneTHOro tuma jisi JTMHEHHbBIX KOCTPYKIIMHI, MYJTb-
THUKOIITEPHOTO — JI1 BEPTUKAJIBHBIX KOHCTPYKITUM U THOPU/I-
#e1x bBC mia o0ecieyenus 3asucanus Hag o0bekToM. KoH-
TPOJIb MECT YCTAHOBKY U HAJTMYMS TIOBPEXK/ICHUSI TacuTesen
BUOPAITH M PACTIOPOK.

[IpoekTupoBaHue SIEKTPOIHEPTETUIECKUX CUCTEM U CETEH

3.1

UcxonHble gaHHbIE U1l IPOEKTUPOBAHUS IEKTPUUECKHUX Ce-
TEH, SIIEKTPOIHEPTETUUECKUX CUCTEM. XapaKTEPUCTHKA pail-
OHa IIPOEKTUPOBAHHUSA. DIEKTPUUECKUE HATPY3KH U UX MIpe.l-
CTaBJICHHE NIPY IPOEKTUPOBAHUU U IKCILUIyaTaL[H JIEKTPO-
SHEPreTHUECKuX cucTeM. [ paduKu 371eKTPHUECKUX HArpy30K
(I'OH) n ux aHanmu3 npu IPOEKTUPOBAHUH IIEKTPHUECKUX Ce-
teit. [loctpoenne I'OH noacranuumii u3 THMOBBIX IpadUKOB
IIPU pa3IMuHBIX crioco0ax 3ananus uHdopmamuu. JJonro-
cpouHoe nporuozupoBanue ['OH. IlpakTuueckoe npumeHe-
HUE (POPMYJIIBI CIOKHBIX MPOLIEHTOB MPH MPOSKTHPOBAHUU
31eKTpuueckux Harpy3ok. [lepexon ot peanbubix ['OH k
I'OH B OTHOCUTENBHBIX €IUHUIIAX.

3.2

3azaun ¥ METOAbI IPOEKTUPOBAHUS AIIEKTPOIHEPTETUUECKUX
CHCTEM M NIEKTpUUECcKUX ceTell. OOmue TpeOoBaHUs K CXe-
MaM 3JIeKTpHUecKux cereil. [IpuHiunel hopMupoBaHus Bapu-
aHTOB KOH(UTypaluu 3J1eKTpudeckoit cetu. Beibop xonpu-
rypaiuii CXeM U OCHOBHBIX NTaPaMETPOB JIEKTPHUECKUX Ce-
Teil. Be1Oop cxem noctpoeHus ceTu. Yuer (akropa HaJexKHO-
CTH IPU MPOEKTUPOBAHUHU IEKTPUYECKHX CETeHl.

XapaKTepI/ICTI/IKI/I " IMapaMeTpPhbl 3JICMCHTOB 3JICKTPOIHCPICTUUYCCKUX CUCTEM

4.1

XapakTepucTUKa U pacuéT napaMeTpoB CXEM 3aMELICHUS
BO3JIyLIHBIX U KaOenbHbIX JIUHUN. CXeMBbI 3aMEIIEHUs BO3-
nymabix nunui (BJI). AktuBHoe conporusienne BJI. UH-
IyKTHBHOE conpoTtusnenue BJI. EMkocTHas IpoBOAMMOCTS
BJI. AxtuBHas npoBonumocts BJI. Pacmennenne ¢a3nbix
1poBooB. JIOII co cTanbHBIMU IPOBOJIAMH.

2

2

4.2

HapaMeTpH N CXEMBI 3aMCIICHUSA I[BYXO6MOTOLIHBIX TpaHC-
¢dbopmatopoB. Haznauenue, ycmoBHbIe 0003HAUYEHUS, CXEMBI
COEMHEHMsI 0OOMOTOK M BEKTOPHBIE IMarpaMMbl HANPSKSHUH
TpanchopmMaTopoB. JIByXxoOMOTOUYHBIE TPaHCHOPMATOPHI.
OnbIT KOPOTKOTO 3aMbIKAHUS U MTAPAMETPBbI, ONPEeIieMble
1o ero pe3yabTaraMm. ONbIT X0JIOCTOrO X0Ja U MapaMmeTphl,
OIIpeJIeNIIEMbIE 110 €T0 PE3yJIbTaTaM.

4.3

Tpéxobmorounsle TpaHchopmaTopsl. HazHauenue Tpéxoomo-
TOYHBIX TpaHCPOpMaTOpoB. CXeMbI 3aMeIIeHHs TPEXOOMO-
TOYHBIX TpaHcpopmaTopoB. Onpenenenne napaMeTpos
CXEMBI 3aMeIIeHHs. THITbI UCTIONHEHHS TPEXOOMOTOYHBIX
TpaHc(hOpMATOPOB 10 MOLTHOCTH. OCOOEHHOCTH aBTOTPAHC-
¢dbopmaTopoB (AT) mo cpaBHEHUIO C IPYTUMH TpaHCPopMaTo-
pamu. CxeMbl 01HO(a3HOro aBTOTpaHCHOpPMATOpA U TPEX-
(a3Hol TpynIbl aBTOTpaHC(HOpPMaTOPOB. Peskumbl pabOThI aB-
TOoTpaHc(hopMaTopoB. THIOBas MOIHOCT U KO3(PUIIEHT
BeirogHOCTH AT. OnpezneneHne 1 HE0OXO0IUMOCTh ITPUMEHe-
HUs KoaddunrenTa npuseaenus (nepecuéra). [lapamerpsr
CXEMBI 3aMEeIICHHUS.




CHUCTEM.

5. TeXHUKO-3KOHOMHYECKHE PacdeThl U paboune peXUMbI B HJIEKTPUUECKHUX CETAX IHEPro-

5.1

bayaHChl akTUBHOM U PEaKTUBHOM MOIHOCTH U UX CBS3b C
YaCTOTOM W HampshKeHUEM. BbipaOoTka peakTMBHOM MOIII-
HOCTH Ha 3JIeKTpocTaHuusaX. KomrieHcalus peakTuBHOM
MoniHocTi. Komnencupyromue ycTponucTsa.

5.2

Br160op panmonanbHOro HanpsbxkeHus cetu. Beibop uncna u
MOIIIHOCTH CHJIOBBIX TPaHC(HOPMATOPOB HA MOJICTAHIIHSIX C
y4€TOM KOMITEHCAIIMH PEAKTUBHOM MOIIIHOCTH.

5.3

Br160op ceueHwus MpoBOIOB U Kabesiel B CETSIX Pa3InIHbBIX
Ha3HAYEHUH U HOMHHAIBHBIX HAMPSDKEHUN PAa3TUYHBIMU Me-
togamu. OCOOEHHOCTH BHIOOpA M TPOBEPKU CECUCHUH JIMHUI B
3aMKHYTBIX ceTsX. [I[poBepka ceueHnid MpOBOJOB MO HATPEBY
JJIUTCIIBHO JOIMYCTUMBIM TOKOM.

5.4

TeXHUKO-35KOHOMHYECKHE OCHOBBI TPOEKTUPOBAHUS JIEKTPH-
YyecKux ceteil — oommmii noaxon. Kpurepuu Beibopa onrtu-
MaJbHOI'O BapHaHTa, aITOPUTM BbIOOpa. OCHOBHBIE SKOHOMH-
YeCKHe MOKa3aTeNId CUCTEM Mepeaud U pacipeaeseHUs
AJIEKTPOIHEPTUH: KalUTAIbHbIE BIIOKEHHS (MHBECTHUIINN);
9KCIUTyaTaIllHOHHbIE U3CPKKHU; YUCTHIN JUCKOHTHPOBAHHBIN
JI0XOJ; SKBUBAJICHTHBIE TOJJOBBIE PacXObl (TOJOBbIE IPUBE-
JICHHBIE 3aTPAThl) U CPOK OKYITAEMOCTH KalUTAIBHBIX 3aTpar.
Omnpenesnenne NoTepb 3MEKTPOIHEPTUH B INEKTPHUECKON
CETH TIPH €€ MPOEKTUPOBAHUH. TEeXHUKO-3KOHOMUYECKOE
CpaBHEHHE BaPHAHTOB JIEKTPHUUECKOM CETH.

Pacuer YCTAHOBUBIIUXCA PEIKUMOB

6.1

DneKTpudecKre Harpy3ky U 3aJauyl pac4€éToB YCTaHOBUB-
muxcs pexxumMoB. Heo6xoauMocTh MOAEIMPOBaHUS HarPy30K
IJ1s1 pacYETOB YCTAHOBUBIINXCS PEKUMOB JIEKTPUUECKUX
Harpy3ok. MoJenupoBaHue Harpy3Ku HEM3MEHHBIM 110 MO-
ayio u ¢a3e TokoM. MozenupoBaHie Harpy3ku HEM3MEHHOM
MOIIHOCTBIO. 33laHie Harpy3KU HEU3MEHHBIMU 10CIIEI0Ba-
TEJIBHO U MapauIeIbHO COeTMHEHHBIMU COPOTHUBIICHUAMH.
IIpencraBienne Harpy3Ku MPOBOAUMOCTBIO (LIIYHTOM). 3a-
Jlauy pacuéTa U aHaIM3a yCTAaHOBUBIIETOCS PEXKHUMA 3JIEKTPH-
YEeCKOM ceTH. XapaKTepUCTHKa CUMMETPUYHBIX yCTaHOBUB-
HIMXCS PEKUMOB TPEX(PA3HBIX WIEKTPUUECKHUX CeTel.

6.2

Ananu3 pexyMa y4acTka 3JIeKTpu4eckoil cetu. Toku u
HaNpsDKeHUS IPU CUMMETPUYIHON TpEXda3Hoil aneKTpuye-
CKOM Harpyske. BekTopHoe n300pakeHHe TOKa U HalpsiKe-
Husl. BeiBog popMysibl naieHus HanpsKEHUs ISl aKTUBHO-
WHAYKTUBHOHN HAarpy3KH B KOHIIE y4acCTKa LU B COOTBET-
cTBUM ¢ 3ak0HOM Oma. [IpononpHas u nonepevHas cocTaBiisi-
olas naaeHus Hanpsbkenus. [lagenne n norepu Hanpsike-
HUS Ha y4acTKe ceTu. BekTopHas nuarpaMma TOka U Hamps-
&KeHus (a3bl ydacTka deKTpudeckoil uenu. 4. Bausuue no-
MEPEYHON COCTABIAIOLICH MTaJJCHNs HAIIPSDKEHUS Ha MOZYJIb
HanpsbkeHus. OnpeseneHue HanpspKeHUst 110 U3BECTHBIM 3Ha-
YEHMAM HAIPSHKEHUS U MOLTHOCTH KOHIIA U HA4Yasa y4acTKa.
BexTopHas quarpamma HalpsKEHHUN y4acTKa CETH U Tpe-
YTOJIBHUK NTaJICHUs HANpsDKEHU. BiausHue cooTHOIIEHUS aK-
TUBHOI'O ¥ UHAYKTUBHOT'O COIIPOTUBIICHUN Ha BEIMUUHY yIiia
caBura (a3 HampsHKEHUH 10 KOHIIAM y4acTKa AIEKTPUIeCKOi
neny. BexkTopHas quarpaMMa HalpsDKEHUN U TOKOB y4acTKa
CETH JUIsl pa3JIMYHOrO XapaKkTepa Harpy3KH.

BCEI'O
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Kypc4 Cemectp 8

n/n

HaumeHnoBanue pasnena
(kpaTKoe cojiepKaHue)

O0BbEM HA TEMATUYECKUI
pasjie 1o BuaaM yaeOHOI
Harpy3KH, 4ac

Jlekun
HATHUS
JlaboparopHbie
3aHATUS
CamocrosiTelbHas pa-
6oTa Ha MOJrOTOBKY K

IIpakTrueckue 3a-

AYJIUTOPHBIM 3aHs-

1. Pacyer yCcTaHOBUBIIMXCS PEIKHMOB

11

Pacuér ycraHOBUBIINXCS PEKUMOB PA30MKHYTBIX AJIEKTpHUUE-
CKHX ceTel. MicxoiHbIe qaHHbIe, HECOOXOIUMBIE IS pacyéTa,
YCTAaHOBUBUIETOCS pEXKMMa pPa30MKHYTOM 3JIEKTPUUECKOMN
cetd. Pacyér 1o JaHHBIM, XapaKTepU3YIOLIUM Hayajo
ydacTka. BexropHas auarpamMma momHoctu. Pacuér no nan-
HBIM, XapaKTepHU3YIOUUM KOHeEIll y4yacTka. BekTopHas maua-
rpaMma MoItHOCTH. Pacu€r mo 3amaHHON MOIIHOCTH KOHIIQ
y4acTKa ¥ HanpshDKeHUIo Hadana. Pacy€T mo 3a1aHHoi MOIITHO-
CTH HayYaJla yuyacTKa ¥ HAMPSHKEHUIO KOHIIA.

1.2

Pacuer pexxuma nuHMY 371eKkTpornepenaun. Pacuér no qanHeIM
B Hauajze JIDII. Pacuér no nannsim B koHie JIDII. Pacuér pe-
xuma JIOII npu u3BeCTHOM HaIpsDKEHUM B Havane. AHanu3
pexuma xonoctoro xona JIDII. Pacuér ycraHoBuBIierocs pe-
KUMa Pa30OMKHYTOM JJIEKTPUYECKOW CETH IIPH H3BECTHOM
HaNpsDKEHUH B KOHIIE CETH U Harpy3Kax B y37ax.

13

Pacuér ycTaHOBUBIIMXCS PEXKUMOB ITPOCTBIX 3aMKHYTBIX
NIEKTpUYECKUX ceTei. OmnpeneneHre U CXeMbl 3aMKHYTBIX
NIEKTPUUYECKUX ceTel. Pacu€THble Harpy3Ku M CXeMbl 2JeK-
TPUUYECKUX CEeTEH. AHAIN3 AIEKTPUUECKOTO PEKUMA IIPOCTEN-
1Iei 3aMKHYTOM 3JIEKTpUYECKOM ceTu. Pacuér moTokopacnpe-
nenenus. [IpaBuiio MOMEHTOB AJI TOKOB IIPH pacy€Te CETH C
JIBYCTOPOHHMM nIUTaHueM. [IpaBuio MOMEHTOB /JIsl MOIIIHO-
CTEM NP pacu€Te CETH C IBYCTOPOHHUM ITUTAHHUEM.

14

OCHOBBI pacyeTa HOpMaJIbHBIX PEKUMOB CIIOKHBIX 3JIEKTPH-
Yyeckux cereit u cucteM. Cnennduka pacyeToB CIOXKHBIX CH-
creM. [IpeoOpa3zoBaHue ceTH U UCKIIIOYSHHE Y3JI0B. YUeT cia-
0011 3amonHeHHOCTH Matpuil. [IpeoOpazoBaHus ceTH NP pac-
4eTe peKMMOB 3JIEKTPOIHEPTETHUECKUX CUCTEM OOJIBILION
CJIOKHOCTH.

1.5

IIpencraBinenne CUCTEMb! YPABHEHHH Y3JIOBBIX HAPSKEHUN
JUI pacyeTa ¢ MOMOUIBIO POrPaMMHO-BBIUNCIIUTENBHBIX
koMmiuiekcoB (I[IBK) na nepconansHOM KOMIBIOTEpE. MeTOAbI
pelleHNs ypaBHEHUH y3/10BbIX HanpsbkeHuid. CrnocoOsl 3aaa-
HUS IIAPaMETPOB DIIEMEHTOB CXEMBbI, HATPY30UHBIX U I€HEPa-
TOpHBIX y3510B. banancupytromuii yzen. Onpenenenue napa-
METPOB PEKUMOB. PacyeT pe:kMMOB C IIOMOIIBIO COBPEMEH-
HBIX IPOMBIIIUIEHHBIX IPOrPaMMHO-BBIYACIUTEIbHBIX KOM-
IJIEKCOB. AHAJIN3 MOITYYEHHBIX PE3YIbTATOB.

2. MexaHH4YeCKHii pacyeT BO3AYIIHBIX JIMHUH JIEKTPOIIepeaud ¥ WHCTIEKIIHS COCTOSTHUS MX
KOHCTPYKLIUHU




2.1 | XapakTepuCTHKa 3a7]a4 ¥ UCXOAHBIX YCIOBHH pacueTa KOoH- | 2 2 - 2
CTPYKTUBHOM YacCTU JIMHUW. YJEIbHBIE MEXaHHYECKUE
Harpys3ky Ha IpoBoja U Tpochl. Hanpsbkenue B maTepuae
MIPOBOJIa U YpaBHEHHUE POBOJIA.

2.2 | HampspkeHus mpoBo/ia MPU pa3HbIX KIMMAaTHYECKUX YCIOBHAX | 2 2 - 2
(ypaBHeHHE coCcTOsHUS MpoBojaa). Kputuueckas miauHa mpo-
nera. Kpurnueckas temmepatypa. JlonmycTuMble HalpsKEHUs
U pacyeT MO CPEeIHEroJ0BbIM ycioBUsM. OCOOEHHOCTH pac-
4yeTa HallpsDKEHUH B CTaJICaIlOMUHUEBBIX IpoBonax. Kpuru-
4yecKasi TeMIleparypa.

2.3 | BILJIA - xak oTzenbHbIC CIIOCOOBI AKCIUTYaTal[MK U JIHArHO- 2 - - 10
CTHKH 3JICKTPOIHEPreTHYECKOro Xo3siicTBa (yCTaHOBKa
000pyI0BaHUs, MaHEBPEHHOCTh, CIOCOOHOCTH IPHOJIN-
KAaThCs K OMACHBIM JIJIs )KU3HU yelioBeka 00bekTam). OcHa-
IICHHE SHEPreTUKOB MYJIbTUKONTEPaMU Ui PEIICHUS JIO-
KaJIbHBIX 3371a4 B XOJI€ OYEPEIHBIX U BHEIIJIAHOBBIX OCMOT-
POB, a TaKe IIPH BBIINOJIHEHUN aBApUHHO-BOCCTAHOBUTEIb-
HBIX pa0OT Ha TPYAHOJOCTYIHBIX y4dacTKax (CHJIbHOIEpE-
cedeHHasi, 3a00J0YeHHasi MECTHOCTh U T. 11.)). OTcrexuBa-
HHE 3arps3HEHUN H30JIATOPOB MPOMBIINICHHBIME YHOCAMHA (C
yKa3aHUEM 1IBETa U30JIITOPOB), 3arpsi3HEHUE U30JIATOPOB MTH-
tamu. Motika uzonsropos JIDII ¢ nomonisio BITJIA. O630p
npumeHenus bITJIA B anekTposHepreTuke 3a pyoexom;

3. KauecTBO 2JIEKTpHUYECKO YHEPTUU H €r0 00ecreyeHne

31 MeTtoapl pacuéra 1 aHanKu3a NOTEPh FINEKTPUUECKON IHEPTHH. 2 2
CrpykTypa pacxoaa 3JeKTpo’Hepruu Ha e€ nepenauy. Ilo-
TEpH, 3aBUCSALINE U HE 3aBUCALINE OT HArpy3KH. MeToa xapax-
TEPHBIX CYTOYHBIX PEKUMOB. MeTon cpenHuxX Harpy3ok. Me-
TOJ1 CPEAHEKBAAPATHUHBIX TAPAMETPOB peXUMOB. MeTo1 Bpe-
MEHHU HauOOJIBIINX NOTEPb.

3.2 HopMbI OCHOBHBIX IOKa3aTesedl KadecTBa JJIEKTPOIHEPIHH. 2
Bnusiaue wactoTel Ha paboty obopynoBanus. [lepBudanoe pe-
IyJIMpOBaHHUE YaCTOThl. BTOpruHOE perynupoBaHue 4acTOTHI.
Be100op cTaHumii 1uis peryaupoBaHusl 4acToOThl. Perynuposa-
HUE YaCTOThI B IOCJI€aBAPUIHBIX PEKUMAX.

33 OcHOBHBIE 33J1a4 pETyIMpOBaHUs pEeKUMOB. PerynupoBanue 5 1
HaMpsKEHUs ¢ OMOILBIO TPaHC(HOPMATOPOB € YCTPONUCTBAMHU
peryaupoBaHus 1oJ1 Harpy3koi. BeiOop pexumoB perynupo-
BaHUS HAIIPSDKEHUS B PACIPEACIIUTENBHBIX CeTAX. Perynmpo-
BAaHUE HAIPSDKCHUS U3MEHEHHEM IIOTOKOB PEAKTUBHON MOLI-
HOCTH.

BCEI'O 22 22 - 42

4.2. Conepxxanue NpaAKTHYECKUX (CEMUHAPCKUX) 3aHATHH

Ne HanmenoBanue pas- Tema npakTu4yeckoro (CEMUHAPCKOIO) K-BO | (Camocrosrems-

n/m JAcj1a JUCIHHITIIMHBI 3aHATHA qacoB Has paboTa Ha
MOATOTOBKY K
ay/ZIUTOPHBIM 3a-
HATHAM

cemectp Ne 7

1 IIpoexTrupoBaHue 3JeK- DNeKTpUUeCcKne HATPy3KH U UX MPEICTaBICHIE 1 1
TPOSHEPreTUYECKHX CH- | [PH NPOCKTHPOBAHUH U SKCILTYaTaIluH JIEKTPO-
CTEM W CeTelt SHEpreTUYecKux cucteM. I'paduku snexTpuye-
ckux Harpy3ok (I'OH) u nx aHanu3 npu npoek-
TUPOBAHMU JIEKTpudeckux cetel. IlocTpoenue




I'OH noacraHnmii U3 THTIOBBIX TPadUKOB TIPH
pas3MuHbIX crioco0ax 3aaHust HHPOPMaLHH.
Honrocpounoe nporuosuposanue I'OH. IIpak-
THYECKOE PUMEHEHHE (POPMYIIBI CIIOKHBIX IIPO-
LIEHTOB TIPH [TPOEKTUPOBAHUH DIIEKTPHUYECKUX
Harpy3ok. [Iepexon ot peansubix ['OH x 'OH B
OTHOCHTEJIbHBIX CIMHUIIAX.

3ana4u ¥ METOJbI IPOEKTUPOBAHUS IEKTPO-
9HEPreTUYECKUX CUCTEM H 3JEKTPHIECKUX Ce-
teit. [IpuHIMIB GOpMHUPOBaHISI BAPHAHTOB KOH-
¢uryparmn srekTpudeckoit cetu. Beroop koH-
(urypamnmii cxeMm 1 OCHOBHBIX ITapaMETPOB JJIEK-
TpHUYECKUX ceTeil. Beibop cxem moctpoeHus
ceTu. Yuer (akTopa Ha/Ie)KHOCTH IIPH ITPOCKTHU-
POBAaHUU 3JIEKTPUUECKUX CETEH.

XapakTepUCTUKH U Ta-
paMeTperl DIIEMEHTOB
JJIEKTPOIHEPreTuye-
CKHX CHCTEM

XapaKTepHUCTUKA U PACYET IapaMETPOB CXEM 3a-
MEILEHUS BO3AYIIHBIX H KaOEIbHBIX JIMHHH.
CxeMsl 3aMelieHus Bo3AymHbIX auHuil (BJI).
AxtuBHoe conpotusierue BJI. unykTuBHOE
conportusnenue BJI. EmxocTHas npooaumocts
BJI. AxtuBHas npoBoaumocts BJI. Pacmenie-
Hue (azapx nposoaos. JIDII co cranpHEIMA
IIPOBOJIAMH.

[TapameTpsI ¥ cXeMbI 3aMEIIeHHs IByX0OMOTOU-
HBIX TpaHchopmaropoB. HasHadeHue, ycnoBHbIE
0003HauCHNS, CXEMBI COCTUHEHNS OOMOTOK 1
BEKTOPHBIE TUarpaMMBbl HaIlpsHKEHUH TpaHchop-
MaTopoB. J[ByxoOMOTOUYHBIE TpaHCHOPMATOPHI.
OMnBIT KOPOTKOTO 3aMBIKAHUS U TApaMeTpPHI,
olpeJiesIieMble 110 ero pe3ynbraTaM. OmbIT Xo-
JIOCTOTO XOJ1a U TIapaMeTPhl, ONPEAEIsIeMbIE 110
€ro pe3yJIbTaTaM.

TpéxobMmoTouHbIe TpaHchopMmaTopsl. Haznaue-
HHUE TPEXOOMOTOUHBIX TPAHC(HOPMATOPOB.
CxeMbl 3aMeIeHns TPEXOOMOTOUHBIX TPaHC-
¢dopmatopos. OnpeneniecHue mapaMeTpoB CXEMBbI
3aMmeneHus. THIbl NCIoTHEHUs TPEXOOMOTOY-
HBIX TpaHC(HOPMATOPOB 1O MOIIHOCTH. OcobeH-
HOcTH aBTOTpaHchopmaTopos (AT) mo cpaBHe-
HHIO C IpyruMu TpaHcdopmaropamu. CxeMsbl
onHodaszHoro aBrorpancdopmaropa u Tpéxdasz-
HOM rpymnnbl aBToTpaHchopMaTopoB. Pexnmbl
pabotsl aBToTpancdopmaropoB. Tumnosas Moli-
HOCTb ¥ K03 ¢ununent BoironHoctn AT. Onpe-
JIeTICHUE U HeOOXO0IMMOCTh MPUMEHEHHS KO3(]-
¢unmenTa npuseneHus (mepecuéra). [lapameTprr
CXEMBbI 3aMeICHNUSI.

TexHUKOo->KOHOMHYEe-
CKHe€ pacyeTsl U pado-
YUE€ PEKUMBI B JICK-
TPUUYECKUX CETAX
SHEPrOCUCTEM.

banancel akTHBHON M peaKTUBHON MOLTHOCTH U
UX CBSI3b C YACTOTOH W HampshKeHHeM. Bripa-
00TKa pEaKTHBHOM MOITHOCTH HA 3JICKTPOCTaH-
musx. KoMrieHcanus peak THBHOH MOIITHOCTH.
KomneHcupyromue ycTpoicTaa.

Bri100op panoHa bHOTO HanpsKEeHHs ceTh. Bbi-
60p YrcIa ¥ MOIITHOCTH CHJIOBBIX TpaHc(hopMa-
TOPOB Ha MOACTAHLUAX C YYETOM KOMIIEHCALUU
PEaKTUBHON MOUTHOCTH.

Br16op cedeHust mpoBoIOB 1 Kabemel B ceTax
pa3MyYHBIX Ha3HAYEHUH 1 HOMHHAJIbHBIX HAIIPsI-
KEHHH pa3aumgHbpIMU MeTogamMu. OcoObeHHOCTH
BBIOOpA M IPOBEPKH CEUESHUH JIMHUH B 3aMKHY-
TBIX ceTsiX. [IpoBepka ceueHuii MPOBOJIOB 110
HarpeBy JJIUTEJHHO JIOMYCTHMBIM TOKOM.

TeXHUKO-9KOHOMUYSCKIE OCHOBBI MIPOCKTUPOBA-
HUS JICKTPUYCCKUX ceren — 061111/1171 IoAXO01.




Kpurepun BeI60pa oNTHMAIBHOTO BAPUAHTA, all-
ropuT™ BeIOOpa. OCHOBHBIE 9KOHOMHYECKHUE M0~
Ka3aTeNu CUCTEM Mepelaul U paclpeieneHus
AJIEKTPOIHEPTUU: KallUTaIbHbIE BIOXKEHUS (UH-
BECTHIIMN); SKCIUTyaTalluOHHBIE U3AEPIKKH; UH-
CTBII TUCKOHTHUPOBAHHBIN T0XOM; YKBUBAJICHT-
HBIE TO/I0BBIE PAacX0/ibl (TOOBBIE IPUBEICHHEBIE
3aTpaThl) ¥ CPOK OKYNAEMOCTH KallUTaIbHBIX 3a-
Tpat. OTnpeneneHne noTeps NEKTPOIHEPTUH B
NIEKTPUUECKOI CETH NPH €€ MPOESKTHPOBAHHU.
TexXHUKO-9KOHOMHYECKOE CPAaBHEHNE BAPHAHTOB
3JIEKTPUYECKOM CETH.

Pacuer ycraHoBUB-
HUXCs PEIKNUMOB

DekTpuuecKre Harpy3Ku U 3aJa4u pacuéToB
YCTaHOBHBIIHXCS peKUMOB. Heo0X0mumMocTh
MOJICIIUPOBAHMsI HATPY30K JJIs pacu€TOB yCTaHO-
BHBIIHIXCS PESKUMOB JJICKTPHUYCCKUX HATPY30K.
MonenupoBaHue HArpy3Kd HEM3MEHHBIM 10 MO-
IyJro U (hasze TOokoM. MoeTpoBaHUE HATPY3KU
HEU3MCHHOI MOITHOCTHIO. 3a/laHIE HATPY3KH
HEM3MEHHBIMH MOCIIE0BATENbHO U MApaLIEIbHO
CoeIMHEHHBIMHU conpoTuBiIeHusIMU. [IpeacTas-
JICHUE HATrPy3KH MPOBOAMMOCTHIO (IIYHTOM). 3a-
Jaun pacuéTa M aHaJIKM3a YCTAHOBUBIIIETOCS pe-
KHIMa JIEKTPUUECKON ceTr. XapaKTeprCTHKA
CUMMETPHYHBIX YCTAHOBHBIIMXCS PEKUMOB
TpEX(Pa3HBIX MICKTPUUCCKHIX CETEH.

AHanmu3 pexuMa yJacTKa dJIEKTPUIEeCKOil ceTH.
Toxu 1 HanpsHKEHUs IPU CUMMETPUYHOMN TPEX-
(a3Hoi1 aneKTprYecKoii Harpy3ke. BekTropHoe
n3o0pakeHne ToKa U HanpsbkeHus. Brion dop-
MYJIbl HAACHUA HAIPSXKCHUA NJIs1 aKTUBHO-WUH-
JYKTHBHOW HAarpy3KH B KOHLIE Y9acTKa LETIN B
COOTBETCTBHH ¢ 3ak0oHOM OMa. [IpogonbHas u
MoTIepeYHas COCTaBIIAONIAs TaJCHUS HaIIpsKe-
Hus. [lageHue u noTepy HaIpsKEHNs Ha
ydacTke ceTd. BekTopHas quarpamMma Toka u
HanpspkeHus Gasbl ygacTka 3JIeKTPUIeCKOn
nenu. 4. BnusHre nonepevyHol coOCTaBISIIONIEH
MaJICHUSA HAIPSAKCHUA Ha MOAYJIb HAITPAXKCHUA.
OmnpeneneHne HANPsDKEHHS 110 U3BECTHBIM 3HA-
YCHUAM HAMPAKCHUA U MOIITHOCTHU KOHIA U
Hayasa yJacTka. BektopHas auarpamma Hampsi-
JKEHUH ydacTKa CETU U TPEYTOJIbHUK MaJCHUA
HanpshKeHUs. BimsHue COOTHOIIEHNS aKTUB-
HOT'O U MHIYKTUBHOTO COIPOTHUBIICHUH Ha BEIIH-
YUHY yrila cABUTa (a3 HaNpsDKCHHUH 110 KOHLIAM
ydacTKa dJIeKTpruecKkol nenu. BextopHas nna-
rpaMMa HalpsDKEHUH U TOKOB y4acTKa CeTH AT
Pa3IMYHOIO XapakTepa Harpy3KH.

BCET'O
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HaumenoBanue pas-
Jiena TACIUIUIAHBI

Tema npakTU4eckoro (CEMUHAPCKOTO)
3aHATUS

CamocTosTeNb-
Has paboTa Ha
HOJI'OTOBKY K

ayIUTOPHBIM 3a-

HATHAM

cemectp Ne 8

Pacuer YCTaHOBHUB-
muxcsd peKUMOB

Pacuér ycTaHOBUBIIMXCS DPEKUMOB Pa30MKHY-
TBIX DJIEKTpUUECKUX ceTeil. MicxonHble JaHHBIE,
HEOOXOMUMBIE I pacu€Ta, yCTaHOBUBIIIETOCS
peXrMa pPa3OMKHYTOM 3JIEKTPUYECKOW CETH.
Pacuér no gaHHBIM, XapaKTEpPU3YIOIIUM HAyajo
ydyacTtka. BekTopHas auarpamMma MOIIHOCTH.
Pacuér no gaHHBIM, XapakTepHU3YIOLIUM KOHEI]
yuacTtka. BekTopHas jauarpamMma MOIIHOCTH.




Pacuér mo 3agaHHON MOUITHOCTH KOHIIA y4acTKa
U HampspKeHuro Havana. Pacuér mo 3amaHHO
MOIIIHOCTH Hayalla y4yacTKa U HalpsHKSHHUIO
KOHIIA.

Pacuer pexxuma nuHuuM snektponepenayu. Pac-
4éT no maHHeIM B Havaje JIOII. Pacuér mo mau-
HeIM B KoHLe JIDII. Pacuér pexuma JIDII npu
HU3BECTHOM HAIIpsSDKEHUM B Hauane. AHallu3 pe-
xmma xostocroro xoxa JIDII. Pacuér ycranoBus-
LIETOCST PEKUMa PA3OMKHYTOM 3IEKTPUUECKOM
CETH IPU U3BECTHOM HAIIPSHDKEHHUU B KOHIIE CETH
1 Harpy3kax B y3Jax.

Pac4ér ycTaHOBMBIIMXCSI PEKMMOB ITPOCTHIX 3a-
MKHYTBIX 3JIEKTpUUecKuX ceteil. OnpenencHue u
CXEMBI 3aMKHYTBIX JJICKTPUUYECKUX ceTel. Pac-
4YETHBIC HAIPY3KH U CXEMBI 3JIEKTPUYECKUX Ce-
Teil. AHanu3 3MEKTPUYECKOT0 PEeKUMa MPOCTeH-
el 3aMKHYTOM d3jeKTpudeckod cetu. Pacuér
noTokopacnpezaeneHus. 1IpaBuno MOMEHTOB [t
TOKOB IIPHU pacy€Te CETU C JIBYCTOPOHHUM IIUTa-
HueM. [IpaBuII0 MOMEHTOB Ul MOIIHOCTEN NpH
pacuéTe CeTH C IBYCTOPOHHUM MUTAHHUEM.

OCHOBBI pacueTa HOPMAIbHBIX PEKUMOB CIOXK-
HBIX DJICKTpHUYECKUX ceTeit u cucrem. Crienu-
(uKa pacueToB CI0XKHBIX cucTeM. [IpeodpaszoBa-
HHE CETH U MCKJIFOUCHHUE Y3II0B. YUeT ciaboi 3a-
noJHeHHOCTH MaTpuil. [Ipeobpa3zoBanus cetu
IIPU PacyeTe PEKUMOB IJIEKTPOIHEPTCTHUCCKUX
CHCTEM OOMBIION CI0KHOCTH.

IIpencraBneHue cUCTEMBl YpaBHEHHUH y3IOBBIX
HaMpsOKSHUH [T pacyeTa ¢ IOMOIIBIO IPOTpaMm-
MHO-BBIYUCIUTENBHBIX KoMIUIekcoB (IIBK) na
NIEPCOHATBHOM KOMIIbIOTEpe. MeTObI peleHus
YpaBHEHHH y3JIOBBIX HanpshkeHnH. CriocoOs! 3a-
JIaHUSI TApaMEeTPOB AIIEMEHTOB CXEMBI, Harpy-
309HBIX ¥ TEHEPATOPHBIX y3710B. banancupyro-
mui y3en. OnpeneseHne napaMmeTpoB PEKIMOB.
Pacuer pexxnMOB ¢ TOMOIIBIO COBPEMEHHBIX
MIPOMBIIIICHHBIX MPOTPAMMHO-BBIYHCIINTEIb-
HBIX KOMIUICKCOB. AHAJIN3 TTOIy4YEHHBIX PE3YIlb-
TaTOB.

MexaHnueckuii pac-
YeT BO3AYIIHBIX JIU-
HUM dJIEKTpoNEpeaaun
Y UHCHEKIUS COCTOS-
HUSI €€ KOHCTPYKLIMH C
nomouisto bITJTA

XapaxkTepucThKa 3alad M HMCXOIHBIX YCIIOBUU
pacuera KOHCTPYKTUBHOM 4acTH JIMHUM. Y 1eJb-
Hble MEXaHMYECKHE Harpy3Kd Ha MpoBOAA HU
Tpochl. Hanpspkenue B maTepualie HpoBoja U
YpaBHEHHE IIPOBOAA.

Hanpspxenns mpoBoga Ipy pa3HBIX KIMMaTH4e-
CKHX YCIOBUSIX (YpaBHEHHE COCTOSHHUS IIPO-
Bona). Kpurnueckas amuna nponera. Kpuruue-
CKasl TemriepaTypa. JlomycTiuMble HarpsHKeHUs 1
pacder 10 CpeJHEro10BbIM yciaoBusM. OcobeH-
HOCTH pacyeTa HalpsDKeHUH B cTalleaTiOMUHHe-
BBIX npoBojax. Kpurnueckas temneparypa.

KauecTBo anexrpuue-
CKOM SHEPTUHU U €ro
obecrieueHune

Mertonp! pacu€Ta U aHaIu3a MOTEPH dJEKTpUYE-
ckoif sHepruu. CTpyKTypa pacxoia 3JEKTpO-
SHEPruu Ha e€ mepenady. [loTtepwu, 3aBUCSIINE U
HE 3aBHCSIIME OT Harpy3ku. Merton xapakrtep-
HbIX CYTOYHBIX PEXHMOB. MeTox cpenHux
Harpy3ok. MeToj CpeqHEeKBaapaTUIHBIX Tapa-
METPOB PEKUMOB. MeTO1 BpeMEHH HauOOJIBIIHX
MOTEPb.

HopMbl 0CHOBHBIX HOKa3aTenell KauecTBa dJeK-
TposHepruu. BimsHue yactoTsl Ha paboTty 060-
pynoBaHus. IlepBu4HOE peryiaupoBaHHE da-
CTOTHL. BropuuHOe peryimpoBaHHe 4YacTOTBHI.




Bribop cTaHmmii sl perynMpoOBaHUS YaCTOTHI.
PerynupoBaHue 4acTOTHI B MOCI€aBapUNHHBIX pe-
JKUMaX.

OCHOBHBIE 3aJlaud PETYJIHUPOBAaHUS PEKUMOB.
PerynupoBaHue HanpspKeHHsI C IOMOIIBIO TPaHC-
(opMaToOpoB C YCTPOHCTBaMH peryJHpOBaHHS
1oJ| Harpy3kod. Beibop pexuMoB perynuposa-
HUS HalpsDKEHUS. B PaclpeeUTeIbHbIX CeTsX.
PerynupoBaHue HanpspKeHNS N3MEHEHHEM TIOTO-
KOB PEaKTUBHOM MOIIIHOCTH.

BCEI'O

22

22




3.3 Cone

sKaHue JJa0OPaATOPHBIX 3aHATHH

Ne Hanmenosanue Tema nabopaTopHOTO 3aHATHS K-Bo ua- | K-Bo ua-
/1 pasnerna TUCIATLTAHEL COB coB CPC
cemectp No 7
1 CtpykTypa u xapaktepu- | PexuMbl paboThl HeWTpanell B 3JEeKTpoycTa- 4 4
ctuku D0C, aneKkTpuye- HOBKax
CKHX ceTell
2 XapakTepuCTHKH 1 mapa- | MojenupoBanre pabOThl BO3AYITHON JMHHH 4 4
METPBHI 3JIEMEHTOB JJIEK- JIEKTpolepeiadl Ha KOMIIBIOTEPU30BaHHOM
TPOSHEPTETUUECKUX CH- creaae DD1-b-C-K u wuccienosBanue Ioroj-
CTEM HBIX XapaKTePUCTHUK
3 TexHuko-3koHOMHUUECKUe | PerynupoBaHue HanpsyKeHUs] C  IIOMOLIBIO 4 4
pacueTsl 1 paboune pe- TpaHCc(hOPMATOPOB C YCTPOHCTBAMH PETYIHUPO-
KHUMBI B JJIEKTPUYECKUX BaHUSI [IO]] HArPy3KOH
CETSAX SHEPrOCHUCTEM.
4 TexHuko-3koHOMHUEeCKHE | PerynupoBaHue HanpsyKeHUs IMyTeM Moneped- 5 5
pacueTsl 1 paboune pe- HOM M MPOJIOJIBHOM KOMIIEHCALIUN PEaKTUBHON
XKHUMBI B JJIEKTPUYECKUX MOIIHOCTU
CETSAX SHEPIOCHCTEM.
BCET'O 17 17

4.4. Conep:kaHue KypcoBOIro MpoOeKTa

OTnenbHBIM BHIIOM CaMOCTOSATEIBHON paboTHI SBIISETCS KypCOBOM MPOEKT, B MPOIIECCE BBITIOI-
HEHUS KOTOPOT'O CTYIEHT IPUMEHSET IPAKTUYECKH YMEHHUS, TI0JyYEHHBbIE B [IPOLIECCE U3YUCHMS] JUCLIH-
IUIMHBI, U TIOBBIILIAET CTENICHb BJIAJACHUS CIEIYIOIMMU HaBbIKaMH: COCTABIICHUS CXEM 3aMELICHUS AJIEK-
TPUYECKUX CETEH; pacdyeTa apaMeTpOB peXuMa dJIEKTPUUECKUX CETEH; pacueTOB PEKUMOB CIIOXKHBIX
CHCTEM W aHaJIu3a PEe3y/IbTaTOB PACUYETOB PEKUMOB PAOOTHI SJIEKTPOIHEPTETUYECKIX CUCTEM U CETei;
obecrieyeHus yclIoBUH BBINOJIHEHUs OaaHcoB B DOC; peryaMpoBaHus HAIPSHKEHUS! B 3JICKTPUIECKUX
CETSIX; pacueTa BO3AYIIHbIX JIUHUI HA MEXaHUUYECKYIO IIPOYHOCTD.

Ha BbInoHEHHE KypcOBOro MpoeKTa y4eOHbIM IJIAaHOM OTBOJIUTCS 54 yaca.

Tema kypcoBoro npoekra: «lIpoekTupoBanue palilOHHON IEKTPUYECKOW CETH IS 3aJaHHOTO
peruona P®.

B mporiecce BbINOIHEHUS! KypCOBOI'O IIPOEKTA CTYACHTHI pa3padaThIBatOT CIEAYIOIINE BOIPOCHI:

1. Pacuér HOpManbHOrO yCTaHOBUBLIETOCS (MAaKCUMAaJIbHOI0) pesKuMa paboThl CIPOEKTUPOBAaH-
HOW CETH C peryJiMpoBaHueM HanpsikeHus Ha ctopoHax HH nmoacranumid.

2. Pacuer TspKENOro nociaeaBapuifHOr0 YyCTaHOBUBIIETOCS PeKUMa paboThl CIPOSKTHPOBAHHOM
CeTH.

3. AHanmu3 yCTaHOBUBIIMXCS PEKHUMOB.

4. OnpeneneHue ceOECTOMMOCTH TIEPEAAUr U PaCIpeIeTICHUs FJIEKTPOIHEPTHH TI0 CIIPOEKTHUPO-
BAHHOU CETH.

5. Pacuera BO3yIIHBIX JINHUN HA MEXaHUYECKYIO TPOYHOCTh

KypcoBoii MpoeKT COCTOUT U3 MOSICHUTEIBHON 3aliCKU 00beMoM 45—50 crpanul (upudt Times
New Roman, pasmep 14, uarepsai 1,5) u rpadpuyeckoii yactu, KOTOpask BHIIOIHSAETCS HA OJTHOTO JIUCTAX
¢dopmara Al.

['padmyeckas yacTh MPOEKTA JOJKHA COJAEPKATh: MOJIPOOHYIO OAHOIMHENHYIO 3JIEKTPHUUECKYIO
CXEMY ONTHUMAJIBLHOIO BapHaHTA CETH; CXEMY 3aMEILIEHUS CETH Il HOPMaJIbHOI'O U MOCIIEaBAPUITHOTIO
pexxuMa paboThl U pe3ysIbTaThl pacueTa U aHaJIW3a YCTAHOBMBILIUXCS PEKUMOB, pPe3yibTaThl pacyeTa
BO3YIIHBIX JIMHUN Ha MEXAHUYECKYIO IIPOYHOCTH (yI€IbHBIE MEXaHUYECKHE HArPy3KH Ha IPOBOAA U
TPOCHI).

HcxonHble JaHHBIE HA KYPCOBOM MPOEKT (POPMUPYIOTCS NpenojaBaTeaeM HHIUBUAYATBHO JUIS
KaXKJI0T0 CTyJIeHTA.

TunoBoii 61aHK 3a/aHUs] HA KypCOBOM MPOEKT MPUBEAEHBI Ha CIEIYIOUIMX CTpaHHuLax. biaank
3aJlaHus 3aIl0JIHAETCS UHAUBUAYABHO JUIS KQXK/I0TO CTYACHTA.



3AJJAHUE Ne 1

Ha KypCOBOM MPOEKT IO TUCHUIUIMHE «DJIEKTPOIHEPTETUUECKUE CUCTEMBI U CETH»

CryneHnt rpymnna JlaTa BbI1aun 3ajaHUS « » 201 1.

3ajanue BbIIAT 3ananue npuHsi(a)
dUO PYKOBOAUTEIIA MPOCKTA, ITOAIINCH NOAIMUCH CTYACHTA

Tema npoekra: «IIpoekTHpOBaHUE PAHOHHOM YJIEKTPUYECKOH ceTH»

CrpoeKkTHpOBATH YJIEKTPUYECKYIO CETh /LISl JJIEKTPOCHAOKEHUSI MYHKTOB «A»-«A»
I'eorpajdmueckoe pacnoJioxkeHne MCTOYHUKOB U HATPY30K — bearopoackas 00J1. (kpaii)

aHHbIE 0 MOTPeOUTEJSIX IJIEKTPOIHEPTHH

ITyHKT

[lannbie A 5 B T il B K

CYMMapHaH YCTAHOBJICHHAsA MOIIHOCTD IO/~

craniuu, MBT 15 26 11 48 56 67 30

Koaddunment moutHocTn Harpysku, tgo 056 [ 054 | 0,60 | 0,49 | 0,47 | 0,42 | 0,52
C 5 . 1 kareropus 10 10 - 20 25 30 25
H(‘)’%&,‘[B;O"Tlij“f/e“e“ 2 KaTeropus 20 | 30 | - | 20 | 20 | 30 | 25
PYIM, 70 3 KaTeropus 70 60 100 60 55 40 50
Kemnaemoe nHanpspxenue sropuanoii ceru, kB | 10,3 | 10,4 | 10,1 | 10,0 | 10,5 | 10,4 | 10,5
HanmeHnoBanue ucToyHuKa UII1 NI
HamnpspkeHne Ha IIMHAX HCTOYHUKA [TPU 113 Uy 111 Uy
HanOOJILIINX HAarpy3Kax, KB — =
NIPH TSDKEJIBIX aBapusixX B ceTH, KB 1,05 Uson 1,07 Uson
Hna ecex nynkmoe:
[TpoomKUTENTLHOCT UCIIOIB30BaHUS HauOobIei Harpy3KH Tvaxc 5500 wyac
Koaddurnment MoniHoCTH, 3a/1aBaeMbIil SHEPTOCUCTEMOH, tg( 0,37
Koadduurent nonaganus B MaKCUMYM Harpy3Kd CHCTEMbI 0,9
Cxema cetu
i r

~~J8 kM 12 km

27 km >E 4. 34 km
[12

27 KM 27w

M1
T K 4| km 4




ConeprxaHue pacueTHO-TpadpuuecKoro 3aJaHusl.

OTnenbHBIM BHJIOM CaMOCTOSITENIbHOM pabOTHI SIBISETCS pacueTHO-Tpaduueckoe 3aja-
HUE, B MPOIECCE BBINOJHEHUSI KOTOPOTO CTYAECHT MIPUMEHSAET NPAaKTUUECKH YMEHUsI, TIOJIyYEeH-
HBIE B MIPOLIECCE N3YUYEHUS NUCLUIUIMHBI, U MTOBBIIIAET CTENEHb BIIAJICHUS CJIEIYIOIIUMHU HaBbI-
KaMH: IPOCKTUPOBAHUSI HA BAPUAHTHON OCHOBE JJIEKTPUYECKUX CETEH U MCIIOIb30BAHMS CIIpa-
BOYHOHM JIUTEPATypbl; BbIOOpA ONTHUMAJBHBIX JJISi pPacCCMaTPUBAEMON CXEMBI 3JIEKTPUUYECKOU
CETH MapaMeTpOB; OIEHKU HAAEKHOCTH KOHPUTYpalUU IEKTPUUYECKON CeTH; aHallh3a U Co-
CTaBJICHUS SJIEKTPUUECKUX CXEM BJIEKTPUUECKUX CETEH.

Ha BrITIoTHEHHE KYPCOBOTO MPOEKTa YUEOHBIM TJIAHOM OTBOAMUTCSA 18 9acos.

B mpouiecce BbINOMHEHUST pacueTHO-TpapUUecKOro 3aaHus CTYACHTHI pa3padaThIBaOT
CJIEIYIOIIHE BOIIPOCHI:

1. PacyéTr BEepOATHOCTHBIX XapAKTEPUCTHK HATPY3O0K.

2. CocraBnieHre 4—5 KOHKYPEHTHO-CIIOCOOHBIX BapUaHTOB. {7151 KayK0ro U3 BapuaHTOB
HEO0OXOJIMMO OCYIIECTBUTHh BHIOOP HOMHMHAJIBLHOTO HAMPSIKEHUS U MpPeIBapUTENIbHBINA BHIOOD
CXEM pacHpeeUTEeNbHbIX YCTPOUCTB MOACTaHIMN. TexHnuecknii ananus BapuanToB. Beibop
JBYX BapUAHTOB JUJIS TAJIbHEUIIIETO aHAIN3a OCYLIECTBIIAECTCS 0 MUHUMYMY CyMMapHOW JUTHHBI
Tpacc BJI B 01HOLIETHOM MCTIIOJIHEHUH, CYMMapHOTO KOJIMYECTBA BBHIKIIIOYATEIEH 1 MUHUMYMY
CTyIeHel TpaHcpopmaluu.

3. I AByX BbIOpaHHBIX BAPHAHTOB HEOOXOIMMO OCYIIECTBUTH BHIOOP YKCIIa U MOIIHO-
CTH CWJIOBBIX TPaHC(OPMATOPOB C yUETOM KOMIIEHCALIMU PEAKTUBHON MOITHOCTH, BBIOOP U MPO-
BEPKY cedyeHuil mpoBooB BJI.

4. Be160p onTUMANBHOTO BapHaHTa (OCYIIECTBIIACTCS IO MUHUMYMY CPETHETOJIOBBIX K-
BUBAJICHTHBIX 3aTpat Wiu o makcumymy YJ1J1).

PacuetHo-rpaduyeckoe 3aaHue COCTOUT U3 MOSACHUTENIbHOM 3anucku o0bemoM 25-30
crpanut (pudt Times New Roman, pasmep 14, unrepsain 1,5) u rpadudeckoi 9acTu, KOTOpast
BBITIOJTHSIETCS Ha OAHOM JiicTe (popmarta A3.

['paduueckas yacTb NMpPOEKTa JOJHKHA COJIEPKATh: DIEKTPUUECKHUE CXEMbI pa3paboTaH-
HBIX BAPUAHTOB JIEKTPUUYECKON CETH C YKa3aHUEM JUIMH JIMHUHN U BEIOPaHHBIX MapOK MPOBOIOB
U CUJIOBBIX TPaHC(OPMATOPOB, a TAKKE PE3YJIbTAThl TEXHUKO-3KOHOMUYECKOT0 aHaJIM3a Bapu-
aHTOB;

TunoBoii 6i1aHK 3a/1aHUS Ha pacueTHO-TpapuUecKoe 3a1aHue U IPUMEpP €ro 3aroIHEHUS
MPUBEACHBI HA CIEIYIONINX CTpaHuaxX. biaHk 3ajaHus 3an0HA€TCS MHAUBUIYAIBHO JUIS KaX-
JIOTO CTY/ICHTA.



3AJAHUE Ne

Ha KypCOBOM ITPOEKT 0 TUCHUIUIMHE «DJIEKTPOIHEPTETUYECKUE CUCTEMBI U CETH»

Crynent rpymnmna JlaTa BpI1aun 3aaHUS

»

202 .

3ananue BhLIAI 3amanue npuHs(a)

®UO pykoBOIUTENA IPOEKTA, TOJIHUCH

TOJIIKCH CTyJCHTA

Tema npoekra: «Ilpoekmuposanue parioHHOU INEKMPUUECKOU CEMU)

CnpoeKkTHpPOBATH JJIEKTPUUYECKYIO CeTh ISl 3JIEKTPOCHAOKEHNSI MYHKTOB «A»-«2K»

Ieorpaguyeckoe pacnoso:keHHe HCTOYHHKOB H HATPY30K —

00J1. (kpaii)

JlaHHbIe 0 MOTPEONTEJISAX JIEKTPOIHEPTrHH

ITyHkT

Jlannbie

CyMMapHasi yCTaHOBJIEHHAs! MOILIHOCTb O/~
crannunu, MBT

Koaddunment moutHoctn Harpysku, tgo

1 xareropusi

CocraB notpebuTtenei

o 2 KaTeropus
o KareropusM, %

3 kareropus

XKenaemoe HanpshkeHre BTOPHUHOIL ceTu, KB

HaunmenoBanue ncToyHUKa

HanmeeHHe Ha MIMHax UCTOYHHKA IIpU

UHOM UHOM
HauOOJBIINX HArpy3kax, kB — —
MIPY TSHKEJIBIX aBaApUsIX B CETH, KB Usom Uson
/na 6cex nynkmoeg:
[TponomKUTENBHOCTD UCIIOIH30BAHUS HAMOObIIEH HArPY3KU Tyvaxc qac

KoadduureHTt MomHocTH, 3a1aBa€Mblii SJHEProcUCTEMOH, tg@
Ko dunmenT nonaganust B MaKCUMYM Harpy3Ku CUCTEMBbI

Cxema cetu

Macmrrad B 1 cMm KM




SAIAHUE Ne

Ha KypCOBOM MPOEKT IO TUCHUIUIMHE «DJIEKTPOIHEPIETUYECKUE CUCTEMBI 1 CETH»

CryneHnt rpymnna JlaTa BbI1aun 3ajaHUS « » 201 1.

3ajanue BbIIAT 3ananue npuHsi(a)
dUO PYKOBOAUTEIIA MPOCKTA, ITOAIINCH NOAIMUCH CTYACHTA

Tema npoexra: «IIpoekTHpOBaHUe PAHOHHOM YJIEKTPUYECKOM CeTH»

CrpoeKkTHpOBATH YJIEKTPUYECKYIO CETh /LISl JJIEKTPOCHAOKEHUSI MYHKTOB «A»-«A»
I'eorpajdmueckoe pacnoJioxkeHne MCTOYHUKOB U HATPY30K — bearopoackas 00J1. (kpaii)

JlaHHBIEe 0 MOTPEOUTENIAX FJIEKTPOIHEPIHH

ITyHKT

[lannbie A 5 B T il B K

CYMMapHaH YCTAHOBJICHHAsA MOIIHOCTD IO/~

craniuu, MBT 15 26 11 48 56 67 30

Koaddunment moutHocTn Harpysku, tgo 056 [ 054 | 0,60 | 0,49 | 0,47 | 0,42 | 0,52
C 5 . | 1 xareropus 10 10 — 20 25 30 25
H(‘)";{ﬁi;‘o"f}fM“f/e“e“ 2 KaTeropus 20 | 30 | — | 20 | 20 | 30 | 25
PYIM, 70 3 KkaTeropus 70 60 100 60 55 40 50
Kemnaemoe nHanpspxenue sropuanoii ceru, kB | 10,3 | 10,4 | 10,1 | 10,0 | 10,5 | 10,4 | 10,5
HauMmeHnoBanue ucTounuka nII1 UII12
HanpsbkeHre Ha MIMHAX HCTOYHUKA IIPH
HanOONIBIINX HArpy3Kax, KB 113 Uson e
NIPH TSDKEJIBIX aBapusixX B ceTH, KB 1,05 Uson 1,07 Uson
/s ecex nynkmoa:
[TpoomKUTETEHOCTD UCIIOJIE30BAHUS HAUOOIBIIIECH HATPY3KH T yaxc 5500 wac

KoadduuneHTt MomHoCTH, 3a1aBa€Mblii SJHEProcUCTEMOH, tg@
Ko dunmenT nonaganusi B MaKCUMYM Harpy3ku CUCTEMBI

0,37

0.9

CxeMa ceTH

£

»

X vy
120 ?@ ! !
5'
At Sz
r
15

MacmrabB 1 cm 12 &M



5.2. TunoBble KOHTPOJIbHbIE 3aJaHUSA JIA IPOMEKYTOYHOH aTTeCTAIUN

IIpome:kyTOYHAs aTTEeCTAlUsA OCYLIECTBIISETCS B KOHIIE CeIbMOI0 CeMecTpa U3y-
YeHUs AUCLUUIUIMHBI B (JopMe 3a4eTa U IMOCIe 3aBEpPIICHUS W3YYCHUS AUCLUUIUIMHBI B
KOHILIE BOCBMOI'0 ceMecTpa B (hopme IK3aMeHa.

BOHpOCbI AJIA TIOATOTOBKH K 3a4€Ty

Ne HaumenoBanue CopepxaHue BOIPOCOB (TUIIOBBIX 3aJaHUN)
/Tl | pa3jaerna IUCHUIUIMHbI
1 | Crpykrypa u xapakte- | 1. Ilouemy HeoOxoaumo nepenaBath (TPaHCIIOPTUPOBATH) HIIEKTPO-

puctuku I9C, 3nek- SHEPTUL0?
TPUUECKHUX CEeTeH 2. Kakwue 37eMeHThI BXOJAT B CUCTEMY MEepeAauu U pacripeaeeHus
3JIEKTPOIHEPTUU?

3. Uro 00mIero B MOHATHSX «AJIEKTPONepeada» U «JIEeKTPHUECKas
CEeTb» U YeM OHH OTJINYAIOTCS?

4. Yem OTINYAIOTCS MOHATHUS «CHUCTEMA JIEKTPOCHAOKEHUS» U «IJICK-
TPOdHEpreTHYecKast cCucTeMa?

5. Kakum TpeGoBaHuUAM 10JDKHA YAOBIETBOPATH CUCTEMA NIEpeaayu U
pactpezaenenus 93?7

6. Kakosa poib Tpancopmaropon?

7. KakoBa kimaccudukaiys JMHUHN 3JIeKTponepeauu NepeMeHHOro
TOKa?

8. Kakue nTUHHMU COCTABISAIOT CUCTEMBI IIEPEau U PacIpeeeHUs
337?

9. Jlns yero HEOOXOIMMBI ABTOMATUYECKHE YCTPOWCTBA HA BCEX 00b-
eKTax CHUCTEM Mepeiauu U pacrpeaenenus 337

10. B uem ycnoBHOCTB pa3iesieHusI CUCTEM Nepeiady U pacTpeieIeHus
390D 110 HOMUHAJIBHOMY HalPSKEHUIO?

11. Kaxue BO3MOXHBI 3Talbl pa3BUTHS CUCTEMBI lepeaaun 97

12. B uém npeumyiiecTBa U HEAOCTATKU CIIOKHO3AMKHYTBIX CHCTEM I1e-
penauun 337?

13. KakoBo Ha3HaueHUE ¥ KAaKUMH CBOMCTBAMU 00JIaJaeT CUCTEMA pac-
npeaeneaus 397

14. Kakue ceTH coCTaBIIIOT CUCTEMY pactipeneiaeHus 297

15. Kakue ypoBHU (CTyNEeHH) B HEH BBIJCISIFOTCS?

16. TTo xakuM mpHU3HAKaM KIaCCUPHUIUPYIOTCS paclpeleuTeIbHbIE
cetu?

17. Yem ompenenseTcst X CXEMHOE IOCTPOeHue?

18. B uém nmpeumymiecTBa 1 HEAOCTATKU PAAUATIbHBIX U MAarUCTPallb-
HBIX cxeM?

19. Kak popmupyrotcs 3aMKHyThIe ceTn? KakoBbI X BHIIBI?

20. B kakux cirydasx 5KOHOMHYECKH 11eJecoo0pa3Ho MPUMEHEHUE
CJIO’)KHO3aMKHYTBIX CeTei?

21. Kakue 0cCOOCHHOCTH paclpeleIUTeNIbHBIX CEeTei?

22. Kax k1accupuuupyroTCs JMHUH JIEKTPOIIEpeaut 10 KOHCTPYK-
TUBHOMY UCIIOJIHEHHIO?

23. Kakumu akropamu onpenensiercs: Bpioop tuma JIDI1?

24. Kaxum TpeGOBaHUSIM JOKHBI YIOBIETBOPATH MATEPUANIBI U KOH-
cTpykuuu BJI?

25. VI3 KaKuX OCHOBHBIX KOHCTPYKTHBHBIX 3JIEMEHTOB cocTouT BJI?
26. KakoBbl OCHOBHBIE T€OMETpHUUECKHE XapakTepucTuku BJI u yem
OHH OINPEAEIATCA?

27. B uém HazHaueHue onop?




28. KakoBbI THITBI OTIOp, pa3inyaronecs no GyHKINOHATBHOMY Ha3Ha-
YEeHUI0?

29. Kakue npenMyIiecTBa U HeJIOCTATKU JICPEBSIHHBIX, KeJIe300€TOH-
HBIX U METAJUTUYECKHUX OTop?

30. Kakune mMaTepuasisl IpUMEHSIOTCS JJIs1 U3TOTOBIICHHS IPOBOJOB U
TrPO303alIUTHBIX TPOCORB?

31. Kakue npenmMyiecTBa U HEAOCTATKH AIFOMUHHUEBBIX, MEJTHBIX U CTa-
JICAIFOMUHUEBBIX ITPOBOIOB?

32. Kakue TUIbI H30JISTOPOB UCHOIB3YIOTCS HAa BO3AYIIHBIX JTHHUAX ?
33. KakoBa ocnoBHas apmatypa BJI? KakoBo e€ nazHauenue?

34. KakoBa KOHCTPYKIUS JINHUU C U30JIMPOBAaHHBIMU IIPOBOIAMU?

35. Kakue npeumyIiecTBa JUHUN C H30JUPOBAHHBIMU MIPOBOIAMU?

36. Kakue nuHIM HA3bIBAIOTCS KOMIAKTHBIMU?

37. B uém npeumyiiecTBo KOMIAKTHBIX JTuHUM niepen BJI tpaaunmon-
HOT'O UCIIOJIHEHUSA?

38. B kakux ciydasx MpuUMEHSIOTCS KaOeIbHbIC TNHUH?

39. Kakwue crmoco0bl npokiaaku kabemneit?

40. Kakue npenMyIecTBa U HeJJOCTaTKH KaOeIbHbBIX JIMHUHA MO CpaBHe-
HUIO C BO3AYIIHBIMU?

41. KakuMu yclIOBHSMU OIpeelisieTcst BBIOOp crocoba NpoKIaaKy Ka-
oemns?

42. Yem KOHCTPYKTHUBHO oTinuaroTcs kabdenu 10 kB u 110 kB?

43. Kakue npuMeHSIOT THITBI KaOeTbHBIX My(DT?

Hcnonn3oBanue Oec-
MHJIOTHEIX JIETATEIb-
HBIX allapaToB B
3JICKTPOCETEBOM KOM-
IJIeKCe JJISI MOHUTO-
punra JIDI1

1. Kakum 06pa3om BbISBAAIOTCSA MNOBPEXAEHVS METANNOKOHCTPYK-
LMK, HapyLLEeHMI 1akOKPacoYHOrO MM LMHKOBOIO NOKpbITUs J13T1

2. Kak ocyLuecTBasieTcs onTMyeckmin U TeNNOBU3NOHHBIA MOHUTOPUHT
AN19 BbISIBAEHWS aBapUMHbIX CUTYaLMIA U NEPErpeBOB C MOMOLLbHO
Br/1A?

3. Kak ocyLuectBaseTca okmraHme ¢ NOMOLLbHO YCTaHOB/IEHHOIO Ha
APOHe OrHemeTa Mycopa, nonasLuero Ha nposoga J13017?

4. Kaknm 06pa3om MCrnonb3yroT 6eCUIOTHYKN B BETPOIHEpPreTuke?
5. Kakvm o0bpa3om ncnonb3yroT 6eCNMAOTHUKM B CONHEYHOM 3Hepre-
TMKe?

6. Kakwue tunsl BITJIA npuMeHSIOTCS 1711 KOHTPOJIS TOPU30HTAIBHBIX
Y BepTHKAIBHBIX KOHCTpYKuui JIDIT?

7. Kakwue tuner BITJIA npuMeHSIOTCS 1)1 BBITIOJTHSHUS JJTUTEIbHBIX
paboT B pexHMe «3aBUCAHUS»?

8. B 4em cocrosT 0cOOEHHOCTH U PEUMYILIECTBA UCIIOIb30BaHUS
BIJIA npu nmiiaHupoBaHUM, CTPOUTENLCTBE U 0OcaenoBanusx JIDIT.
9. Kak ucnosb3yroT OeCUIOTHUKH B BETPOSHEPI€THKE ISl U3yUEHHS
KapTUHBI BETPOB Ha TOYKE INIAHUPYEMOTO pa3MELIEHNs] KOMIIBIOTEPHOI
MOJIeNu, 00eCcTIeYnBAOIIEH pacyeT TOUEK pa3MEIIEeHUs BETPOJIEKTpore-
HEpaTOPHBIX YCTAaHOBOK?

10. Kak ocy1ecTBiIstOT KOHTPOJIb MECT YCTAHOBKM M HAJIMUMSI TIOBPEXKIIE-
HMs1 racuTesiel BUOparmu 1 pacrnopok Ha JISI?

XapaKTepUCTUKH U I1a-
paMeTpBI 3JIEMEHTOB
JJIEKTPO3HEPreTHYe-
CKHX CHCTEM

1. Cxewmsl 3amemenus BJIOII u ux napameTpsl.

2. CxeMmbl 3aMelleHHs] KaOeJIbHBIX JIMHUM, UX TapaMeTphl.

3. Karanoxxueie naHHBIE TpaHCHOPMATOPOB, OCHOBHBIC TIOHSTHS U
OIpeeIECHUsI.

4. Cxema coenuHeHUs 0OMOTOK aBTOTpaHchopmaropa. Pacmipenerne-
HUE TOKOB MpU paboTe aBTOTpaHCPOpMaropa B MOHMKAIOIIEM pe-
KHUME.

5. TunoBas 1 HOMMHAJIbHAsE MOIIHOCTH aBTOTPaHC(HOPMATOPOB.




6. Cxema 3amerieHusi 1ByXoOMOTOYHOTO TpaHCopmaropa U e€ ma-
paMeTpsl.

7. Cxema 3amenieHus TpaHcopmaTopa ¢ paciieruieHHOW 0OMOTKON
U €€ TTapaMeTphl.

8. Cxewma 3amernieHust TpEX0OMOTOUHOTO TpaHchopmaropa, e€ mapa-
METpBI.

9. Cxewma 3amMernieHust aBToTpaHcopmaropa, e€ mapamerTpsl.

TexHUKO-IKOHOMMYE-
CKHE pacueTsl 1 pabo-
YHe PEKHUMBI B JIICK-
TPUICCKHUX CCTAX
9HEPrOCHCTEM.

1. KaxoBsl Haubosiee xapakTepHbIe 3a1a4H MIPU TPOSKTUPOBAHUH CH-
cTeEM

2. Tmepenavyd M pacrpenesIeHusl IeKTPOIHEPTUu?

3. Kaxkue n3BecTHB OCHOBHBIE YKOHOMHYECKHE MTOKA3aTEeNIN CHCTEM I1e-
penadu u pacnpeieeHus IeKTpoIHeprun?

4. Kakue cocTaBisIOIINE BXOIAT B KallUTAJIbHBIE 3aTPaThl 3JI€KTpHUe-
cKoil cetu?

5. Ot 4ero 3aBUCUT CTOUMOCTb COOPYKEHHsI JTMHUY 3JIeKTpolnepesaun?
6. Kak ykpynHeHHO omnpenenseTcss CTOMMOCTh MOCTaHITUHN?

7. YUTO mOHMMAaETCs MMOJT €KErOHBIMHU M3/IeP’KKaMHU Ha HKCILTyaTaIHIO
anekTpudeckoi cetn? Kakue coctaBisomue BXOAIT B HUX?

8. B uem cymHOCTh aMOPTH3AIMOHHBIX OTYHCIeHni? Kak oM 3aBUCAT
OT CpOKa CITy»)ObI 00beKTa?

9. Kak ompenenstoTcs 3aTpaThl Ha BO3MEIICHUE ITOTEPh AIEKTPOIHEP-
TMH B JJIEKTPUYECKON CETH?

10. Kputepuu Bb10Opa ONTUMAIBHOTO BapHaHTa JIEKTPUYECKON CeTH
11. KanuTasibHble BIOKEHUS

12. DkcmmyaTalMOHHBIE U3IEPKKH

13. YucThlit AUCKOHTUPOBAHHBIN JOXO, SKBUBAJICHTHBIE T'O/10BbIE pac-
X0J1bl (TO0BbIE IPUBEACHHBIE 3aTPaThl) U CPOK OKYAEMOCTH Kalu-
TaJbHbIX 3aTpar.

14. TexHUKO-3KOHOMHUYECKOE CPAaBHEHHE BAPUAHTOB AIEKTPUUECKON
ceTd. BBIOOp ONTHUMAaNbHOrO BapHaHTa CXEMbI JIEKTPUUYECKOM CeTH MpU
MIPOEKTUPOBAHUU

15. Onpenenenne NOTEPh ANEKTPUIECKON IHEPTHH TTPH MTPOSKTUPOBA-
HUU DJIEKTPUUECKON CETH

Pacuer ycranoBuB-
muxcsda peKUMOB

1. Tlouemy B 3JEKTPUYECKUX CETSIX, OCHAEHHBIX YCTPOWCTBAMH PETy-
JIMPOBAHUS, TOCTATOYHO MPEACTABIATH HATPY3KH HEM3MEHHOM MOIITHO-
CThIO?

2. B kakux pacu€rax 3JICKTPHUECKHX CHCTEM U CeTeH TaKou yueT
Harpys3Kku Aonyctum?

3. Tlpu ananmze peKMMOB KaKUX CETEH JOIyCTUMO MOJIEINPOBATh
ANEKTPUYECKUE Harpy3KU HEU3MEHHBIM 110 BETMYMHE TOKOM?

4. Yem 00ycnoBiIeHa NOTPEIIHOCTh TAKOH MOJAEIH Harpy30k?

5. Kak ompenenuTs 3Ha4eHNST HEU3MEHHBIX CONPOTUBIICHHUH U TPOBO-
JUMOCTEMN, MOJEIUPYIOUIUX SIEKTPUUECKUE HATPY3KHU?

6. OnIuHAKOBBI JIM 3TH 3HAYECHUS MPH MIOCIIEI0BATEIBHOM U Mapaljieib-
HOM BKJIFOYEHUU COIIPOTUBJICHUIN?

7. Coopmynupyiite nonstue «diaekrpudeckas cetb» (9C). B uem
HazHaueHue DC?

8. Kakas ocHOBHas 3a/1a4a pacyeTa M aHalIu3a YCTAHOBUBILETOCS pe-
AKHMMa (COCTOSIHMS DJIEKTPUYECKOI0 paBHOBECHsI) YCTPOICTB Nepeadun
JIEKTPUUYECKON 3HEeprun?

9. IlepeunciuTe OCHOBHBIE ITOKA3aTEIHN PEKUMA, XapAKTEPHU3YIOIINE
JIEKTPUUYECKOE COCTOSTHUE y4acTKa CEeTH.

10. Kax npencraBnsieTcst aJIeKTpUdecKast CeTh IPH pacyeTe YyCTAaHOBHB-
mmxcst pexxumoB? Kakue 1aHHble HEOOXOIUMBI /17151 pacyeToB?

11. B yem npuuyrHa HEMTUHEWHHOCTH MaTEMATHYECKOTO OIMMMCAHUS 331291
pacueTa yCTaHOBUBILErOCsl pexxuma?




12. B uem oTnuume 3a/1a4M pacyera yCTaHOBHBIIETOCS PEKUMA IJICK-
TPUYECKOM CETH OT KJIAaCCHUYECKOH 3a/lauy pacyeTa JIEeKTPHUECKON
uenu?

13. Ilpu KaKuX yCIOBUAX YCTAHOBHUBILUNCS PEXKUM Tpex(Pa3zHOU dIieK-
TPUYECKOH CETH HA3hIBAETCS CHMMETPUYHBIM?

14. 3anummuTe BBIpaKEHHUE MOJIHOW MOIIHOCTH TS TpeX(ha3HOH dJIeK-
Tpudeckoi nenu. Kak BEIYMCIUTD aKTUBHYIO M PEAKTUBHYIO MOIITHOCTD
OJHO- U TpexX(]a3HOil ANEKTPOYCTAHOBKHU?

15. 3anummuTe BhIpaKeHHE TOKa JJIs pa3bl HArpy3KU Tpex(aszHoH ceTn
yepe3 azHoe 1 MexdazHoe HanpspkeHue. Kakoe nomyiieHue npy 3ToM
HUCTIOJNIb3yeTCs?

16. KakoBo 3HaueHHE pacyeTOB MapaMeTPOB YCTAHOBHUBILUXCS dJIEKTPU-
YECKUX PEKHUMOB, BBITIOJIHAEMBIX BPYUHYIO?

17. Kak yuutsiBaeTcs Tpex¢asHasi CeTb U KaKHe IMapamMeTphbl ee dJeK-
TPUYECKOTO COCTOSTHHS aHATM3UPYIOTCS IIPU pacueTe yCTaHOBUBIIUXCS
CUMMETPUYHBIX PEKUMOB?

18. B uem cocToHT OTIIMYHE NOHATHIA «ITOTEPsI HAIPSHKSHUS) U «Iajie-
HUe HanpspkeHus»? YTo Ha3bIBaeTCs, POIOIBHON U MOMIEPEYHOI COo-
CTaBISIOIIMMHU TAJICHUS HATIPSDKEHUSI, OTKJIOHEHHSI HATIPSKEHUS ?

19. 3anummure BeIpaskeHUs, XapaKTepPU3YIOIIHE B3aUMOCBS3b TapaMeT-
POB JIEKTPUYECKOT0 PeXXHUMa U CXEMBbI 3aMeIlleHHsI TpeX(pa3HoH ceTH.
20. 3anuimuTe BHIpaKEHUS MMaIeHUS HAMPSHKEHUS U €T0 COCTABIISIFOIINX
yepe3 TOKU ¥ MoITHOCTb. [IpuBeaure paznuunble 3anucy 3akoHa Oma
Ui ydactka cetu. Kak reomeTpudecku (BEKTOPHO) CBsI3aHbI IPO0Ib-
Has ¥ IOTIEpeYHasi COCTABISIONINE BEKTOpa naieHus Hanpspkenus? [lo-
YeMy OHHM HEOJMHAKOBBIE IPH pacueTe UX Mo JaHHBIM Hayalla ¥ KOHIIA
3BeHa?

21. KakoBbl OTJINYHS BEKTOPHBIX AUArpaMM HaPSOKSHUS MPH 3aJaHUN
apaMeTpoB B Hayase U KOHIIE yJacTKa CeTH?

22. Kakoe 10omyIieHue UCIOIb3yeTCsl P BBIUMCIEHUH MEX Ty (ha3HbIX
HaIPsDKEHUN?

23. Korna MokHO npeHeOpeys MOoMepevHOl COCTABIISAIONIEH maaeHus
HaMpsHKEHUS U IPOIOJIbHYIO COCTABIISIOUIYIO ITaJCHUS HANPSDKEHUS
MIPUPABHATH TIOTEPE HATIPSKEHUS?

24. Kakue (GakTopsl ONpeneNsaioT B3aMMHOE TTOJIOKEHHE BEKTOPOB TO-
KOB ¥ HaNpsDKEHUH 110 KOHI[AM y4acTKa CeTH?

25. Kak BiusieT xapakTep dJIeKTPpUIecKoil Harpy3ku (koddduipent
MOIITHOCTH) Ha B3aMMHOE TIOJIO)KEHUE BEKTOPOB HANPSHKEHUH 110 KOH-
jaM y4JacTka ceT?

26. B kakoM COOTHOIIIEHNH HAXOSATCS MPOIOJIbHAS U TIONIepeyHast co-
CTaBIISIOIINE BEKTOPA MaIeHUs HAIPSKEHUS Ha y4acTKe CEeTH IPU MpH-
MEPHOM PABEHCTBE €r0 aKTUBHOTO U MHIYKTUBHOI'O CONPOTHBICHHUNA?
27. Kak npubIKeHHO y4eCTh BIUSHHUE IONEPEYHON COCTaBIAIONIEH
MaJICHAUS HAMTPSDKEHUST HA MOAYJh (BEJTMUMHY) HATPSKEHUS ?

28. Kak BiusieT npu HEM3MEHHOM COS¢ Harpy3Kd U3MEHEHHE IIJI0MIA 1
CEeueHHs TPOBOJIOB U MPOTSHKEHHOCTH JIMHUU HA (ha30BBIN CBUT BEKTO-
POB HaMNpsHKEHUN?

29. K xakuM M3MEHEHHSIM BEKTOPHBIX AHAarpaMM TOKOB M HANPSHKCHUH
AJIEKTpONepeauu NPUBOIUT YBETUUECHUE HATPY3KU HA €€ IPUEMHOM
KOHI1E?

BOHpOCI)I JJIA TIOATOTOBKH K IK3aMEHY

DK3aMeH BKIIIOYACT JIBE YaCTH: TEOPETUYECKYIO (2 BOIIpOca) U MPaKTHUECKYIO (pe-
IeHue 3aaa4un). [ moAroTOBKM MUCHbMEHHOTO OTBETAa HAa BOIPOCHI OMJICTa M PEIICHUE
3a/1auu, KOTOPBIE CTYACHT BRIOMPAET CIydailHbIM 00pazom, otBoautcst 50 munyT. [Tocne



ITPOBCPKU OTBCTOB IIPCIIOoAaBaATCIb IMPOBOJUT CO CTYJCHTOM CO6CCC,Z[OB3HI/IG C ICJIbIO
OIIpCACICHNA YPOBHA OCBOCHHUA CTYJCHTOM HU3YYCHHOI'O MaT€prajla U MOXKET 3a1aTb 10-
IMOJIHUTCIIbHBIC BOIIPOCHI.

Pacnpez:eneHHe BOIIPOCOB U BaI[aHHﬁ 1o Omeram HaXOIUTCA B 3aKPBITOM IJIA CTY-
ACHTOB JOCTYIIC. E)KCI‘OI[HO 110 TUCHUIIJIMHC Ha 3aCCAaHNHN Ka(bezxpm YTBCPIKAACTCSA KOM-
IIJICKT OMJICTOB AL IIPOBCACHUA SK3aMCHA. DK3aMeH ABJIIETCS Hanbo1ee 3HaYNMbIM onc-
HOYHBIM CPCACTBOM U pCHIAOIINM B UTOTOBOM OTMETKE y‘-Ie6HLIX I[OCTI/I)KCHI/Iﬁ CTyACHTA.

HGpC‘IGHB TCM U BOIIPOCOB IJIA IIOATOTOBKHU K TGOpGTH‘IGCKOi’I JaCTHu 5K3aMC€Ha
No HanmenoBanue ConeprxkaHue BOIPOCOB (TUITOBBIX 3aaHU)

/Tl | pasjena IUCIUTUTHHBI

1 | Crpykrypa u xapakte- | 1. Ilouemy HeoOXxoauMo nepenaBath (TPAaHCIOPTUPOBATH) AIIEKTPO-

puctuku 93C, anek- SHEPTUI0?
TPUUYECKHX CeTel 2. Kaxwue smeMeHTHI BXOJIAT B CUCTEMY NIepeaayuyl U pacupeaeIeHus
3JEKTPOIHEPTUU?

3. Yo 0011ero B MOHATUAX «3JEKTpoIepeaada» U «JIeKTpuiecKas
CETb» U YeM OHH OTIUYAOTCS?

4. YeMm OTIUYAIOTCS MOHATHUS «CHCTEMA JIEKTPOCHAOKEHUA» U «IJIEK-
TpOd’HEpreTHYecKasi CucTeMan?

5. Kakum TpeGoBaHUSAM IOJDKHA YAOBJIETBOPATH CUCTEMA Nepeiadn U
pactipeaeneHus 397?

6. KakoBa poib TpancopmaTopoB?

7. KaxoBa knaccupukanys JMHUHN IeKTporepeady MepeMeHHOTO
TOKa?

8. Kaxkue nMHHUYU COCTABIAIOT CUCTEMBI IIEpeAayy U paclpeieeHus
397?

9. Jlns yero HeoOXOIUMBI aBTOMAaTUYECKUE YCTPOICTBA Ha BCEX 00b-
€KTax CHUCTEM Mepenayu u pacnpenenenus 337

10. B yem yc0BHOCTB pa3jelieHHs CUCTEM Tepelaul U paclpelesIeHus
93 10 HOMUHAJILHOMY HaIPSIKEHUIO?

11. Kakue BO3MOKHBI 3Tallbl Pa3BUTHsI CUCTEMBI niepegaun 997

12. B uém nmpeumyImiecTBa U HEAOCTATKU CII0KHO3aMKHYTBIX CHCTEM I1e-
penaun 937

13. KakoBo Ha3Ha4YeHUE U KAKUMH CBOMCTBaMH 00JIa/IaeT CUCTEMA pac-
npeneneHus 997

14. Kakue ceT COCTaBIISIOT CUCTEMY pactpenenenus 397

15. Kakue ypoBHU (CTyIeHH) B HEH BBIACISAIOTCS?

16. [lo xakuM IpU3HAKaM KJIACCUPULIUPYIOTCS PACIPENeTUTEIbHbIC
cetu?

17. Yem ompenensieTcss UX CXEMHOE TTOCTPOCHUE?

18. B uém nmpeumyIiecTBa U HEAOCTATKU PAAHATBHBIX K MAaTUCTPAIb-
HBIX cXeM?

19. Kak popmupyrotcst 3aMkHyThIe ceTr? KakoBbl MX BUIBI?

20. B xakux ciryyasix 5JKOHOMUYECKH 1eJIeCO00Pa3HO MPHUMEHEHHE
CJI0’KHO3aMKHYTBIX CETEeH?

21. Kakue 0cOOEHHOCTH pacrpeesInTeNbHbIX CeTen?

22. Kak xnaccupuuupyroTcs TMHUH JIEKTPOIIEPEauu 0 KOHCTPYK-
TUBHOMY UCIIOJHEHHIO?

23. Kakumu akropamu onpenensercs Bbioop tumna JISI?

24. KakuMm TpeOOBaHUSIM JODKHBI YAOBIETBOPSATH MaTEPUAIIBI U KOH-
ctpykuuu BJI?

25. VI3 KakuX OCHOBHBIX KOHCTPYKTHBHBIX 3JIEMEHTOB cocTouT BJI?
26. KakoBbI OCHOBHBIE TeOMETpHUECKHE XapakTepucTuku BJI u uem
OHHU OTpeAeNsoTcs?

27. B uém HazHaueHue onop?




28. KakoBbI THUIIBI OTIOp, pa3Inyaronirecs no GyHKIUOHAIBHOMY Ha3Ha-
YEHUI0?

29. Kakue npeumMyniecTBa 1 HEJIOCTATKU JIEPEBSHHBIX, KEJIe300€TOH-
HBIX ¥ METAJUTUYECKUX OTop?

30. Kakune matepualisl IPUMEHSFOTCS JJIs1 H3TOTOBJICHUS TPOBOJIOB U
TPO303AIIUTHBIX TPOCOB?

31. Kakue npenMymiecTBa U HEJOCTATKH AIFOMUHHEBBIX, METHBIX U CTa-
JICaTFOMHHUEBBIX TIPOBOJIOB?

32. Kakue TUIBI U30JSTOPOB UCIIOIB3YIOTCS Ha BO3AYIIHBIX JTUHUAX?
33. KakoBa ocHoBHas apmatypa BJI? KakoBo e€ Haznauenue?

34. KakoBa KOHCTPYKLUS JIMHUU C U30JUPOBAHHBIMU IPOBOIAMU?

35. Kakue npeumytiecTBa JTUHHUIA ¢ U30JIMPOBAHHBIMH ITPOBOAAMHU?

36. Kakue nuHUM Ha3bIBAlOTCS KOMIAKTHBIMU?

37. B uém npeumyniecTBo KOMIaKTHBIX JTuHUH nepen BJI tpaguumon-
HOT'O UCITOJIHEHUS?

38. B kakux ciydasix IpUMEHSIOTCS KaOeTbHbBIC THHUH?

39. Kakue crmocoOs! mpokiaaku kademnei?

40. Kakune npenMymiecTBa U HEAOCTaTKU KaOEIbHBIX JIMHUH MO CpaBHE-
HUIO C BO3AYIIHBIMU?

41. Kakumu ycIoBUsSMH onpeiesisieTcs BbIOOp crioco0a MpoKIaaKH Ka-
6emns?

42. Yem KOHCTPYKTUBHO oTiiMuaroTcs kabenu 10 kB u 110 kB?

43. Kakue npuMeHsIoT TUIbl KabeIbHBIX MypT?

ITpoexTupoBaHue 3iek-
TPOIHEPTETUUCCKUX CH-
CTEM U ceTel

1. Xapakrepuctuka paiiloHa IPOEKTUPOBAHMSI IJIEKTPUUECKOM ceTn

2. Kakue knMMmaTuyecKkue XapakTepUCTUKU HYKHO 3HATh IIPU IIPOEK-
TUPOBAHUU U JJIsl 4ero?

3. Pacuer snekTpruecKux Harpy30K ¢ MOMOIIBI0 BEPOATHOCTHBIX Xa-
PaKTEPUCTHUK.

4. TlpoekTupoBaHUE SJIEKTPUYECKUX CETeH MUTAIOIIUX SHEProCH-
CTEM

5. Ot 4ero 3aBUCAT BO3MOXKHbIE KOH(PUTYpPALIUU ANEKTPUUECKUX Ce-
Tein?

6. Kakue TpeGoBaHUS NPEABABIAIOTCS K CXeMaM AJIEKTPUUECKUX Ce-
Tein?

7. Kakue n3BecTHBI NOJIXO/bI K YUETY HaJIeKHOCTHU AJIEKTPOCHA0XKe-
HUS IPU BBIOOPE CXEM BJIEKTPUUECKUX CeTer?

8. Kakue norpeburenu 31eKTpoIHeprun oTHoCATCS K | kaTteropuu?
9. Kakwue nmorpedurenu snekrposHeprun otHocstes ko I u 111 xare-
ropuu?

10. Yro moHMMAETCS 0] 00ECTIeYeHIEM THOKOCTH CXEMBI dJIEKTPUYe-
cKoi cetn?

11. Kakue u3BecTHbI pajualibHble (paaualbHO-MaruCTpaIbHbIC) U 3a-
MKHYTbI€ KOHGUTYpAIH HIEKTPUUECKUX CeTer?

12. Kakue crmocoObl MPUCOSTUHEHHS MTOJACTAHIINN K OJTHOHM pajralib-
HOU M IBOMHOMW pajiMaJIbHON CE€TH U3BECTHBI?

13. Kak MOTYT MOAKIIOUATHCS MOJICTAHIINH K CETH C ABYMS IICHTPAMHU
MUATaHUS?

14.Yem otnuyaercs pacnpeaenuTeNbHbIN MYHKT OT MOJACTaHIIUU?
15.Kakue TpeOoBaHUs MPEABABISIOTCA K CXeMaM paclpe/ieuTeNb-
HBIX YCTPOWCTB?

16. Kakue u3BeCTHBI OJIOUHBIE CXEMBI TTOJICTAHIUI?

17.B 4yem cymHOCTh CX€M MO THIy MOCTHKAa WU MO TUIY YEThIpex-
yroJIbHUKA?

18.YeMm orimmuaeTcs CEKIUS IMIUH OT CUCTEMBI IITHH?




19. KaxoBo Ha3HaueHHE CEKIIMOHHOTO, IITMHOCOETUHUTEILHOTO H 00-
XOIHOI'O BEIKJIIOUYAaTee?

20. KakoBo HazHaueHue 00XOMHOI CHCTEMBI IIHH?

21. Kak noakirovaercs JMHUS B CXEME C IByMsI CEKITUSMH IIIUH U 00-
XOJIHON CUCTEMOM IINH?

22. Kak moAKIr0uaeTcs IMHUS B CXEME C IBYMs CUCTEMaMHU IIIUH U 00-
XOJIHOH CUCTEMOM IINH?

23. Kak moJIKJIF0Yar0TCsl TUHUHU B CXEME C TIOJIyTOpa BBIKIIOYATEISIMU
Ha MPUCOEINHEHUE?

24. Kakue u3BeCTHBI CXEMbI PacTIpeICTUTEIBHBIX YCTPOUCTB HU3IIIETO
HANPSDKEHUS OJTHO- U ABYXTPaHC(HOPMATOPHBIX MOJICTAHITUI?

XapakTepHUCTUKH U Ta-
paMeTpbl 2JIEMEHTOB
3JIEKTPOIHEpreTnye-
CKHX CHCTEM

1. Cxewmsl 3amemienus: BJIDII u ux mapameTpsl.

2. Cxemsl 3aMenIeHUs KaOeIbHBIX TUHUH, UX TapaMETPHI.

3. Katanoxxnble naHHbple TpaHC(POPMATOPOB, OCHOBHbIC MOHATUS U
OIpEIEIICHUS.

4. Cxema coeanHeHUs 0OMOTOK aBTOoTpaHchopmaropa. Pacnpenerne-
HUE TOKOB TpH paboTe aBTOTpaHc(opMaTopa B MOHMKAIOLIEM pe-
KUME.

5. TumnoBas 1 HOMUHAJIbHAS MOILIHOCTH aBTOTPaHC(HOPMATOPOB.

6. Cxema 3aMelieHusi IByXOOMOTOYHOTO TpaHcopmaropa u e€ ma-
pameTphl.

7. Cxema 3amelieHus TpancdopMmaTopa ¢ pacilerjieHHOH 0OMOTKON
U €€ IapaMeTpsl.

8. Cxewma 3amenieHusi TpExoOMoTOYHOTO TpaHchopmaropa, e€ mapa-
METPBHI.

9. Cxewma 3amenieHus aBToTpancopmaropa, e€ mapaMeTpsl.

TexHUKOo-2KOHOMHYEe-
CKHE pacyeTsl U pabo-
YHE€ PEXKUMBI B JICK-
TPUUYECKHUX CETAX
SHEPrOCUCTEM.

1. KakoBsl HauboJjee xapakTepHble 3a7auu Py IPOSKTUPOBAHUH CH-
cTeM

2. Tepeladd M pacrpeesieHus IeKTPOIHeprun?

3. Kakue u3BeCTHB OCHOBHBIE IKOHOMUYECKHE ITOKA3aTEIN CUCTEM T1e-
penayu u pacnpeaeaeHus d1eKTPOIHeprun?

4. Kakue cocTaBisOIIMe BXOAAT B KalUTaJIbHbIE 3aTPAThl AJEKTpUYE-
cKoit cetu?

5. Ot yero 3aBUCUT CTOMMOCTb COOPY>KE€HHUS JIMHUHU AJIEKTporepeaaun?
6. Kax ykpynmHEeHHO ompenensieTcsi CTOMMOCTb TOJCTAHIHN?

7. Uto moHMMAETCS MO €KETOHBIMU U3JIEP’KKaMH Ha SKCIUTyaTaIlnuio
anexTpuueckoit cetn? Kakue cocrapistoniue BXOIsAT B HUX?

8. B d4ewm cymHOCTh aMOPTH3aLIMOHHBIX OTUMCIeHn? Kak oHM 3aBUCAT
OT CpOKa cIIyk0bl 00BbeKTa?

9. Kak ompenensiroTcst 3aTpaThl Ha BO3MEIIEHUE TMTOTEPh AIIEKTPOIHEP-
T'MH B JIEKTPUYECKON ceTu?

10. Kputepun BbiOOpa ONTHMAIBHOTO BapHAHTA AIEKTPHYECKON CETH
11. KanuTanbHble BIOKEHUS

12. DkcrutyaTallMOHHBIC U3IEPIKKH

13. YucThlii TMCKOHTUPOBAHHBIN JOXO0/1, SKBUBAJICHTHBIC TOJI0OBBIE pac-
XOJIbI (TOZIOBBIE IPUBEACHHBIC 3aTPAThl) M CPOK OKYTTAEMOCTH KarlH-
TaJbHBIX 3aTparT.

14. TexHUKO-9KOHOMHYECKOE CPAaBHEHHE BAPUAHTOB AIEKTPUICCKON
cetu. BeIOOp onTUMAaNEHOTO BapuaHTa CXeMBI SJIEKTPHUYECKON CeTH Tpr
MPOEKTUPOBAHUN

15. Onpenenenue NOTephb AMEKTPUUECKON SFHEPTUN TIPU IPOEKTUPOBA-
HUU DJIEKTPUUECKOHN ceTn

Pacuer YCTaHOBHB-
HUXCs PEIKNUMOB

1. Tlovemy B DIEKTPUYECKUX CETSIX, OCHAIMEHHBIX YCTPOUCTBAMH PETy-
JUPOBAHMS, IOCTATOYHO MPEJCTABIATh HATPY3KH HEM3MEHHON MOIIIHO-
CTBIO?




2. B kakux pacuérax 3JIeKTPHUYECKUX CHCTEM U ceTeil TakoH yu&éT
Harpy3ku A0nycTum?

3. Tlpu aHanu3e peKxMMOB KaKHUX CeTeil JOIMYCTUMO MOAEINPOBAThH
3JIEKTPUYECKHE HArpy3KU HEU3MEHHBIM I10 BEJIMYUHE TOKOM?

4. Yem 00ycIIoBIICHA TIOTPEITHOCTH TAKOW MOJICITN HArpy30K?

5. Kak onpenenuts 3Ha4eHUS] HEU3MEHHBIX COITPOTHBICHUN U ITPOBO-
JUMOCTEH, MOICTTUPYIOLINX 3JIEKTPUUECKUE HATPY3KH?

6. OauHAKOBBI JIM 9TH 3HAYEHUS MIPH MOCIIEI0BATEIHHOM U Mapalieib-
HOM BKJIFOUEHUH COTPOTUBIICHHUH?

7. Cdopmynupyiite nonsatue «anekrpudeckas cetb» (3C). B uem
Ha3zHayeHue OC?

8. Kaxkas ocHOBHas 3a/1a4a pacyera U aHaJIM3a yCTAaHOBUBLIETOCS pe-
KHMMa (COCTOSTHMS 3JIEKTPUYECKOI0 paBHOBECHSI) YCTPOICTB Niepeaun
3JEKTPUUECKOU dHEprUn?

9. IlepeuncnuTe OCHOBHBIE ITOKA3aTEIH PEKUMA, XaPAKTEPHU3YIOIINE
AIIEKTPUYECKOE COCTOSIHUE YIaCTKa CETH.

10. Kak npencraBnsieTcs JIEKTpUYecKas CETh IPU pacdyeTe YCTaHOBHB-
mmxcst pexxumMoB? Kakue 1aHHbie HEOOXOIUMBI ISl pacYeTOB?

11. B yem nmpu4yrHA HETMHEHHOCTH MAaTEMAaTHIECKOTO ONMCAHMSA 3a7auu
pacueTa yCTaHOBHUBILETOCS pexuma?

12. B yem oTnuuMe 3aaun pacyeTa yCTAaHOBUBIIETOCS peXHMa dJIeK-
TPUUYECKOM CETH OT KIIACCUUYECKOH 3a/1auyl pacyera dIEKTPUIECKON
uenu?

13. IIpu KakuX yCIOBHUAX YCTAaHOBHUBIIUICS PEXUM Tpex(pa3HOH 3i1eK-
TPUYECKON CETH HAa3bIBACTCS CHMMETPUYHBIM?

14. 3anumure BhIpa)KeHHUE TIOJTHOM MOITHOCTH ISl TpeX(a3HOM dIeK-
Tpudeckoi nenu. Kak BEIYMCINTD aKTUBHYIO U PEAKTHBHYIO MOIITHOCTh
OITHO- 1 TpeX(a3HOH TEKTPOyCTaHOBKH?

15. 3anumure BeIpakeHHE TOKa A7 (pa3bl HArpYy3KH Tpexa3zHOU ceTn
yepes (azHoe u MexazHoe HanpspkeHue. Kakoe nomyiienue npu 3ToMm
HCIIOJIb3YyeTCs?

16. KakoBo 3HaueHHEe pacuyeToB apaMeTPOB YCTAHOBUBIIUXCS IEKTPU-
YECKHUX PEKUMOB, BBIIIOJIHIEMbIX BPYUHYIO?

17. Kak yuutsiBaeTcs Tpexdas3Has CeTh U Kakue apaMeTphbl €€ JIeK-
TPUYECKOTO COCTOSTHHS aHATU3UPYIOTCS NIPU pacueTe YCTaHOBUBIIMXCS
CUMMETPHUYHBIX PEKUMOB?

18. B yem cOCTOMT OTIMYHE TOHATHI «IIOTEPS HAIPSHKSHUS U «Iajie-
HHE HanpspKeHus»? YTo Ha3bIBaeTCs, MPOIOIBHON M MOTIEPEYHOH CO-
CTaBIISIOUIMMU TTaJICHUS HANPSDKEHUS, OTKIIOHEHUS HANPSDKSHUS ?

19. 3anummre BeIpaXKeHUs1, XapaKTEPU3YIOIINE B3aUMOCBSI3b ITapaMeT-
POB JIEKTPUYECKOTO PEXXMUMA U CXEMBbI 3aMeIeHHsI TpeX(Pa3HOM CeTH.
20. 3anuumTe BeIpa)keHUs MaICHUS] HAPSKEHUS ¥ €70 COCTABIISIOIINX
yepe3 TOKM U MOUTHOCTb. [IpuBeanTe paznuunble 3anuck 3akoHa Oma
JuIs ydacTka ceTd. Kak reomeTpudeckn (BEKTOPHO) CBSI3aHbI MIPO0Tb-
Hasl ¥ TIONIepeYHasi COCTABIISIOIINE BEeKTOpa NaieHus Hanpspkenus? [lo-
4YeMy OHHM HEOJMHAKOBBIE TIPH pacueTe UX Mo JaHHBIM Hayalla ¥ KOHIIA
3BeHa?

21. KakoBbl OTJINYMSI BEKTOPHBIX AUArpaMM HATPSDKCHUS TIPH 33 JaHUU
apaMeTpoB B Hauajle ¥ KOHIIE y4acTKa CeTH?

22. Kakoe momnyIieHue nCroiab3yeTcst MPH BEIYUCICHUH MEX Ty (ha3HbIX
HaNPsKEHU?

23. Kornma MoHO TTpeHeOpeys MOMEPEYHOM COCTABIISIONICH MMaIeHIs
HaNpsHKEHUS ¥ POJIOJIBHYIO COCTABIISAIONIYIO MAJICHNS HATIPSKEHHS
NPUPABHATH MOTEPE HATIPSIKEHUS?

24. Kakue (hakTopsl ONpeessioT B3aUMHOE TT0JIOKEHHE BEKTOPOB TO-
KOB U HaNpsKEHUH 110 KOHIIAM y4acTKa CeTH?

25. Kak BIMseT XapakTep JICKTPUIECKON Harpy3ku (KoahuImeHT




MOIIIHOCTH) Ha B3aHMHOE MOJI0’KEHUE BEKTOPOB HATIPSDKEHHH 110 KOH-
11aM y4acTKa CETH?

26. B KakOM COOTHOIICHHH HAXOAATCS POAOIbHAS U MONEPEeYHast CO-
CTaBIISIOIHE BEKTOPA MAICHUSI HAIIPSDKEHUS HA yYaCTKE CETH NPH HPH-
MEpHOM PaBEHCTBE €TI0 aKTUBHOTO U HHAYKTHBHOTO COTIPOTHBIICHUIT?
27. Kak npuOIMmKEeHHO Y4eCTh BIMSHHE ITOTICPEYHON COCTABIISIONICH
HaJICHNs HANPSDKEHHUS Ha MOAYJIb (BEJIMYMHY) HANPSDKCHUS?

28. Kak BiusieT Ipy HEM3MEHHOM COS¢ Harpy3Kd U3MEHEHHE IIOMIAIH
CEUCHUS MPOBOJIOB M NPOTSHKEHHOCTH JIMHUK Ha (Da30BBIi CIIBUT BEKTO-
POB HanpsHKEHUN?

29. K kakuM U3MEHEHHUSM BEKTOPHBIX JUarpaMM TOKOB M HAIPSKEHUI
QJICKTponcpeaayn NpuBOAUT YBCIIMYCHNUE HAIrPy3KHU Ha €€ IPUEMHOM
KoHLE?

30. Pacu€r pesxxMOB Pa30MKHYTHIX CETEH M0 JaHHBIM «KOHIIA.

31. Pacuét pexxMMOB pa30MKHYTBIX CE€Tel MO JaHHBIM «HaJalay.

32. IlocTpoeHne BEKTOPHBIX JUArpaMM TOKOB M HAIPsDKEHUH Tpu
pacuére pexxMMOB Pa30MKHYTBIX CETEH.

33. OmpeneneHue MOTOKOB MOITHOCTH Ha TOJIOBHBIX YYacTKax B MPO-
CTBIX 3aMKHYTBIX CETSX U B CETSAX C JBYXCTOPOHHHUM MUTAHUEM.

34. PacuéT KOJIBIIEBHIX CETEH.

35. IlonsiTue «TOUYKa MOTOKOpaszaenay. Kak paccuuTaTh KOJBLEBYIO
CeTh C IBYMsI TOUKaMH IOTOKopazena?

36. OcobeHHOCTH pacy€Ta PeKUMOB B OJHOPOAHBIX IIIEKTPUUECKHUX
CeTsX.

37. Pacuét pexxnMoB ceTeil ¢ IByXCTOPOHHUM IMUTAHUEM.

38. Onpenenenre HaMOOIBINEH MTOTEPH HATIPSKCHHSL.

39. OcobenHoctu pacuéra cereil ¢ paBHOMEPHO pacrpeneiaEHHON
Harpy3Kom.

40. OnpeneneHue HANPSOHKEHHUs] HA CTOPOHE HUBIIETO HaNpsKEHUS
MOJICTAHIIUH C ABYXOOMOTOYHBIMH TpaHC(HOpMATOpaMHU.

41. OnpeneneHue HaMpsDKEHUS HA CTOPOHAX CPEIHEr0 M HUBIIETO
HaNpSHKCHUH MOJICTAHINN ¢ TPEXOOMOTOYHBIMH TpaHchopMaTopamu
U aBTOTpaHC(POPMATOPAMH.

42. Pacuér cereil ¢ pa3IMYHBIMA HOMUHAIBHBIMA HAMPSHKEHUSIMH.
43. IIpeoOpa3oBaHue ceTH MPH pacyeTe PEeKUMOB HIIEKTPOIHEPTeTH-
YECKUX CUCTEM OO0JIbIION CI0KHOCTH

44, VickiroueHue y3J0B MPHU pacueTe peKUMOB 3JIEKTPOIHEpreTHye-
CKHX CHCTEM OOJIBIION CII0KHOCTH

45. MeTozbl 5KBUBAJICHTUPOBAHUS CETH

46. DxBUBaJIeHTHpOBaHWE Tpu pacuetax YVYH cucrem O0ombmoi
CJI0KHOCTHU

47. Metonp! pelieHHsl ypaBHEHUH y3J10BbIX HaIllPsHKEHUH.

48. MaTpuuHble U TOMOJIOIMYECKHE METOJIbl pacueTa PeXHUMOB 3JIEK-
TPOIHEPTreTUUECKUX CUCTEM

49. Crioco6bl 3a/1aHKs TapaMeTPOB 3JIEMEHTOB CXEMBbI, Harpy304YHbIX
Y TEHEPATOPHBIX y3JI0B. baancupyronmil ysen

50. PacueT pexHMOB € MOMOIIBIO MPOMBIIUIEHHBIX TPOTPAMMHO-BbI-
YHCITUTEIHHBIX KOMIUIEKCOB

51. AHaiM3 yCTaHOBUBIIMXCS] PEXKUMOB

MexaHn4ecKknil pacuet
BO3JIYIIHBIX JIMHUM
ANEKTpOIepeauu U
MHCHEKIUSA COCTOSHUS
€€ KOHCTPYKIHUH C MO-
motibto BITJTA

1. Kakue pacueTHbIC KIMMATHYECKUE YCIOBHS peryiaMeHTupyroT [1YD
JUISL pacdera MPOBOJIOB M TPOCOB HA MEXAHHUECKYIO MIPOYHOCTH?

2. Yto Takoe yaenbHas Harpy3ka Ha Topc (mpoBon)?

3. Ilepeuncnuts yaeabHbIE HATPY3KH HA MPOBOI?

4. Kak paccuuThIBalOTCS yAETIbHBIC HATPY3KH Ha MPOBO?

5. B dem 3akirodaeTcs 3ajaua MEXaHUYECKOTO pacueTa mpoBOJOB?




6. 3amucarh ypaBHEHHE COCTOSIHUS POBOAOB. KakoBo dusmueckoe co-
Jiep>)KaHue YpaBHEHUSI COCTOSIHUSI TpoBoa?

7. Kak BbInonHsE€TCSA pacyeT MOHTAaKHBIX CTpEI MpoBeca MpoBojia?

8. 3anwmmuTe BBRIpaKeHHE JUIs pacueTa CTpEbl MpoBeca MpoBoaa?

9. HasoBure 0COOEHHOCTH MEXaHUYEECKOTO pacyeTa Ipo303aIIuTHOTO
Tpoca?

10. TlosicHuTe TEPMUH «HUCXOTHBINA pexkuM». Kakoi mpuHuUMaeTcs uc-
XOJHBIN PEKUM IIPH pacyeTe TPO303aIlIUTHOTrO Tpoca?

11. Kakossl foctonnctBa npumeHerus BIUJIA npu skcrutyatanuu u
JMAarHOCTUKE JIEKTPOIHEPTeTUYECKOT0 X03HCTBA?

12.

13. Jlns pemieHHs KaKUX JIOKAIBHBIX 33124 HE0OOXOAMMO OCHAIIICHHE
SHEPIreTUKOB MYJIbTUKOIITEPAMHU B XO/I€ OYEPEIHBIX U BHEIIAHOBBIX
OCMOTPOB?

14. Kakum o0Opa3oM HUCIIOJIb3YIOT MYJIBTUKOINITEPHI IIPY BBIIIOJIHEHUH
aBapHUITHO-BOCCTAHOBUTENIbHBIX Pa0OT Ha TPYAHOAOCTYIHBIX y4acT-
Kax

15. Kak npou3BOAST OTCIAEKUBAHUE 3arPsI3HEHUIA H30JIITOPOB POMBIIII-
JICHHBIMM YHOCAMU 1 3arPsI3HEHUE M30JIITOPOB IITULIAMH € ITIOMOILBIO
BILIA.

16. Kak Bo3MoxHa mMoiika u3osstopoB JIDII ¢ momombio BITJIA.

17. B 4em cocTosIT OCHOBHBIE TPYIHOCTH IIPHU HUCHOIb30BHUM BITJIA
st oocrenoBanus JIDIT?

18. Kakue kputepuu A0JKHBI OBITH yuTeHBI IIpH BeIOOpEe BITJIA?

19. Kakoe npumenenue Hanu BITJIA B anexTposHepreTuke 3a pyoe-
KOM?

20. Kak BiauseT UCIOJIb30BAHUE PA3JIMYHBIX JPOHOB HA BEPOSITHOCTh
HECYACTHBIX CIIy4aeB MPU OO0CITY>KMBAHUH SJIEKTPUUECKUX YCTAHO-
BOK?

KadecTBo anekTpuye-
CKOM DHEPTHH U €ro
obecrneucHue

1. Kakue u3BECTHBI IOKA3aTEIN KA4eCTBA MICKTPUICCKON SHEPTUN?

2. Kakum nokasareiieM OILl€HMBAETCSI KaueCTBO YaCTOThI?

3. Kakumu nokazaTensiMu OlEHUBACTCS Ka4eCTBO HAIPSDKCHUS?

4.  UYro MOHUMAIOT MO OTKJIOHEHUEM HAINPSKCHHUS U KaKOBBI MPH-
YHMHBI €0 HOSABJIEHUA?

5. Kak Bnuser oTkIoHeHHE HANPsHKEHUS Ha paboTy 2JIEKTPOTIPUEMHH-
KOB?

6. KaxoBbl BepxHUE MPEAEIBI JOMYCTUMBIX OTKIOHEHHA HATIPSKEHUS
B ceTsax 35 — 750 xB?

7. Yro MOHUMAIOT MO KOJIcOaHUEM HAMPSIKCHHSI, KAKOBBI TIPUYHHBI
€ro HosIBICHUA?

8. Kak xoJIM4ecTBEHHO OlIEHUBACTCS KoJicOaHue HAMPsHKCHUs?

9. [Ilo kakuM MpUYMHAM BO3HHMKACT HECUHYCOMIATHbHOCTh HAIPSIKE-
Hus1? KakoBbI OTpUIIATEIIBHBIC MTOCIIEACTBHS €€ TOSBIICHUS ?

10. Kak Komu4ecTBEHHO OIEHUBAETCS HECUHYCOHUIATHbHOCTh HATIPSIKE-
Hug?

11. KaxoBbl NpUYMHBI TIOSBICHUS] HECUMMETPHUH HATIPSKEHUN U OTPH-
HaTeIbHBIE TTOCIEACTBHUS €€ MOSBIEHUS?

12. Kaxumu KOJIMYECTBEHHBIMHU [IOKA3aTEISIMU OLIEHUBAETCS HECUMMET-
pUs HAMTPSHKEHUS ?

13. Yrto MOHUMAIOT MO/ MPOBAJIOM HAIPSHKEHHUS?

14. Kak omnpeaenuTsb Juana3oH U3MEHEHHsI MOIITHOCTH MPHU PETyJINpOBa-
HHUU Y9aCTOTHI?

15. Kak BimsieT KpyTH3HA YaCTOTHOW XapaKTEPUCTUKHU 3JIEMEHTOB CH-
CTEMBbI Ha PeryJIupPOBaHUE YaCTOThI?

16. KaxoBbl BO3MOKHBIEC TPHYUHBI U TIOCIIECICTBUS TIOHWKCHUS YaCTOTHI
B DHEprocucreme?




17. KakoBbl 0COOCHHOCTHU TIOBEICHUS CTAHIIMU TIPU OTCYTCTBHHU pe3epBa
MOIIHOCTH?

18. Kakum o6pa3oM KiIacCuUIMPYIOT K3MEHEHUS YaCTOTHI B SHEPIo-
cucreme?

19. KakoBa cBsI3b MEXKIy 0aTaHCOM aKTUBHOM MOIIHOCTH U PETYJIUPO-
BaHUEM YaCTOTHI?

20. YTo NOHMMAIOT MOJ] PE3€PBOM MOIIHOCTH U SHEPTHUH CUCTEMBI U Ka-
KOBO Ha3HaueHHe pe3epna?

21. Kak xapakTepu30BaTh IpoIiecc MEPBUIHOTO PETYIUPOBAHUS Ya-
CTOTBI?

22. Kakum 00pa3oM BBIMOJIHIIOT PEryJIMpOBAHUE YaCTOTHI B YHEPTOCH-
creMax?

23. Kaxue Tpe6GoBaHUs NPEIBSBIAIOT K PETYIATOPAM YaCTOTHI JIEKTPH-
YECKHUX CTaHIUI?

24. KakoBbI IPUOPHUTETHI B pacHpeeICHUN aKTUBHBIX MOIIIHOCTEH
MEXY dJIEKTPOCTAHIMSIMU?

Hepequb THIIOBBIX 3aJda4 IJIdA HpaKTI/I‘IeCKOﬁ YaCTH 3K3aMCHa

3amaua Ne 1.
P1=27 MBT, tg ¢:=0,7,
P,=52 MBT, tg ¢,=0,5;
Paiton no rononény —IV.
uri1

1. OnpenenuTh HAMPSHKECHUE CETH,
2. BwiOpats cunoBbie Tpanchopmaropst s [1C 2;
3. BwiOpats ceuenne nporoaos BJIDIT UTT2-2.

3amaua Ne 2.

2
P1=28 MBT, tg ¢1=0,6;
P,=25 MBT, tg ¢,=0,6;
P;=31 MBT, tg ([)320,5;
P,=12 MBT, tg ¢4=0,7,
Paiion no rononény —IllI.

1. OnpenenuTth HANPSHKEHUE CETH;
2. BriOpats cunoBbie Tpancpopmaropst s [1C 1;
3. BriOpats ceuenue nposojaos BJIDII 3-4.

3amauga Ne3
OnpenenuTs He0OXOAUMOE YHUCIIO KOHJEHCATOPOB, HOMUHAIBLHOE HAMPsHKEHUE U



YCTAHOBJIEHHYIO MOIIHOCTh OaTaper KOHJIEHCATOPOB JJisl CAEAYIOMUX yclioBUid. PailoH-
Hasl TOHI>KAIOIAsl MOACTaHIMS cBsizaHa ¢ eHTpoM nutanus (Uyn=120 kB) ogHouenxoi
BJIDII nnunoit 87 kM, mapka npoBoaa AC-185. Haubomnbias pacueTHas Harpyska moj-
ctannuu paBHa 42+j21 MBA. 1o ycioBusM pabOThI TOTPEOUTENICH TOTEPH HAMIPSIKCHHS
B BJIDII nipu aTOM Harpy3ke He J0JKHBI TpeBbiaTh AU yon0=5,5%. s cHukeHus mno-
Teph HaIpsKEHUs B KKIyto a3y BJI HeoOxoaumMo BKIIIOUUTH OJTHO(GA3HbIE KOH/IEHCA-
TOpbl, HanpskeHueM 0,66 kB.

3anmaga Ned
JIDII - 220 kB Bemosnena nposogom Mapku ACKII-400 u umeeT npoTsKEHHOCTD
180 kM. M3MeHsATcs MM mapaMeTpbl CXeMbl €€ 3aMEelIeHHs , eCIN KaXIyro a3y BbI-
nosHUTh 1ByMs npoBoaamu Mapku ACKII-240 ? PaccrosiHue Mex1y MpOBOJAMH MpU
pacuerienun — 400 mum . Pacctosinue mexn azamu — 4,5 m

3agaua No5
Bo3nyuinas nunus snektponepenaun HanpsbkenueM 500 kB nnuuoi 220 kM cBs-
3bIBACT MEXKAY cO00M ABe anekTpocTaHiuu. COCTaBUTDH JJIA HEE CXEMY 3aMEICHUS U
OTIPEJICIUTH €€ MapaMeTpPhbl, €CIU TUHUS BbioaHeHa poBoioM ACK-500/64, uncio mpo-
BOJI0B B (haze 3. PaccrosiHue Mexay npoBojamu B pacuieruienun 500 mm. Paccrosinue
Mexnay (azamu 11 M. [TonBecka mpoBOIOB TOPU30OHTAIbHAS.

3amaga Neb
Paccuutars pexkxum pazoMkHyTou cetu nipu Uyp=10,7 kB. Onpenenuts cymmap-

HBIC IIOTCPHU MOIMHOCTHU B CCTH.
3

o
2% 1 4+j0,4

e
Cr
>
UII 1 A .
©
AC-50 0 2,5+j0,4
10 km
AC-25 5
l—« 1 km 14 2,5 km l
. 184j0.7 2+j0,3 0,9+j0,2
6 7
AC-50 AC-35 0,4 kB
8 kM 4 xm 14j0,2
4+j1 2,2+j0,5
3amaua Ne7

Paccunrats pexum paiioHHOU pazoMkHyTOM ceTH 110 kB npu HanpsixeHnn uctou-
Huka nutanus 117 kB.



AC-185 AC-150 AC-150
25 kM 30 kM 18 km
— [ I .
10+j4 @
15+j5 18-11]6 31+Ij12
3amaga Ne§

Omnwucarb MOPSIOK pacuéTa yCTaHOBUBIIETOCS peXuMma B cxeme (0e3 YhcieHHOU
M0JICTAaHOBKM BellnuuH). B y3max 3amana npusenenHas Harpyska B MBA. Hamnpsioxenue

UIT 119e114° kB.

5 AC-240
31 km
A 1243 38+j12
4
6/ V
4+4j1,3

5.3. TunoBble KOHTPOJIbHbIE 3a/IaHUS (MAaTePHAJIbI)
JJISl TEKYIero KOHTPOJIsA B ceMecTpe

Tekymuii KOHTPOJIb OCYIIECTBIISIETCS B TeUeHHE / cemecTpa B popme cobeceo-
BaHMsI BO BpEMs MPOBEJICHUS MPAKTUYECKUX 3aHSATUN, BBITIOJIHEHUU U 3alTUTHI J1abopa-
TOPHBIX paOOT U BHITIOJIHEHUH U 3amuThl PI'3; B TeueHue 8 cemecTtpa - cobecemoBaHUs
BO BpEMs ITPOBEACHUS MPAKTHUECKUX 3aHATHHA U BBIMOJTHEHUS M 3aIIATHI KYPCOBOTO MPO-
eKTa.

le/IMepLI THIIOBLIX BOIIPOCOB M 3aia4 I IPAKTHYICCKHUX 3aHATHH
COOTBCTCTByeT CIIMCKY BOIIPOCOB K 3K3aMCHY M TUIIOBBIM 3a/ladaM K 3K3aMCHY.

IIpuMepbI THIOBBIX BONIPOCOB /ISl 3alIMTHI KYPCOBOI'O IPOEKTA
Cxewmpl 3amemenust BJIDII u ux mapameTpsl.

Cxembl 3aMeleHus TpaHC(OPMATOPOB U UX MapaMETPHI.

Cxema 3ameleHus: aBToTpaicopmMaTtopa, €€ napameTphl.
IIpuBenennas n pacy€THas Harpyska ysia.

CxeMbl 2JIEKTPUUECKUX CETEH.

Pacyér pexxnuMoB pa30MKHYTBIX CETEH 10 JaHHBIM «Hayajay.
PacuéT KoablLEeBBIX CETEH.

Pacyér pexumoB cereil ¢ ABYXCTOPOHHUM IMUTAHUEM.

Onpenenenre HanOOIbUIEH TOTEPU HATIPSHKEHUS.

CoNoaR~LNE



10. OmnpeneneHue HaNpsHKEHUs] HA CTOPOHE HU3LIETO HAIPSKEHUS MOACTAHLIUU C
JABYXOOMOTOYHBIMU TPaHC(HOPMATOPAMH.

11. OmnpeneneHue HanpsHKEHUs HA CTOPOHAX CPENHEr0 M HM3IIETO HANPSKEHUM
HOJCTaHIMU ¢ TPEXOOMOTOUHBIMU TpaHC(HOPMATOPaMH U aBTOTPAHC(HOPMATOPAMH.

12. Pacuér cereil ¢ pa3aMuHbIMU HOMUHAJIBHBIMU HAIIPSHKECHUSMHU.

13. PerynupoBanue HanpsikeHus ¢ nomoinbio PITH tpanchopmaTopoB u JuHEH-
HBIX PETYISTOPOB.

14. Bwi6op otBetBienuii PITH B 1ByxoOMOTOUHBIX TpaHC(hOpMaTOpax.

15. Bri6op otBetienuii PITH B TpexoOMOTOUYHBIX TpaHCpOpMaTOpax.

16. Bri6op otBerBienuii PITH B aBToTpanchopmartopax.

17. TlonroroBka MCXOAHOM MH(OpPMAIMHK IJI pacyeTa pekUMOB ¢ rmomortrsio [IBK
RastrWin.

18. Xapaxtepuctuka [1BK, ncrnonb3yeMbIx /i pacuera pexxuMoB.

19. IIpoBepka npaBUIBHOCTH pacueToB pexuMoB ¢ momouibio [IBK.

20. B uem 3akioyaeTcs aHaJIU3 PEKUMOB, U C KAKOH LEJBIO €ro IPOBOJISIT.

21. BcrpeuHoe peryianpoBaHUE HANPSKEHUS.

22. Kak paccuuTbhIBaloTCs yJ€IbHbIEC HATPY3KU Ha MPOBOJ?

23. B uem 3akiroyaeTcs 3a1aya MEXaHUYECKOIO pacueTa MpoBOJIOB?

24. 3anucarh ypaBHEHHE COCTOSIHUS IPOBOAOB. KakoBo (pu3nueckoe copepaHue
YPaBHEHMS COCTOSIHUSA MPOBOJA?

25. Kak BbINONHAETCS pacuyeT MOHTaXXHBIX CTpell IpoBeca MpoBoia’?

26. 3anummTe BRIpRXXECHUE AJIS pacueTa CTPEIbl MpoBeca mpoBoja?

27. Ha3zoBuTe 0COOEHHOCTH MEXaHHUEECKOTO pacdyeTa rpo303aIliuTHOTO Tpoca?

28. ITlosicHuTe TEPMUH «HCXOIHBIA pekuM». Kakoil mpruHUMaeTCsi HCXOIHBIN pe-
UM IIpU pacyeTe Tpo303alIUTHOTO TpOca

IIpyMepsbI THIIOBBIX BONIPOCOB /AJis1 3a1uThI PT'3
1. Knaccuduxaius 31eKTpUUEeCKUX CETEH.
2. CraHnapTHBIN psiJl HOMUHAIBHBIX HAMPSDKEHUM U HauOouiblliie paboyune 3Have-
HUS HaIPSKEHUM.
Kaxue 6piBatoT onopsi? x Ha3HaueHue.
Knaccudukanus TuHEHHBIX U30TOPOB, UX KOHCTPYKIIHSL.
Bupl muHeEHONM apMaTypsl, €€ Ha3HAUYECHUE.
3ajaHue Harpy3KH MPU pacy€Tax peKUMOB.
OmnpeneneHre NoTepb MOIIHOCTH B TpaHc(hopmaTope.
Omnpenenenre NoTepb MOUTHOCTH B aBTOTpaHchopmaTope.
Cnoco0bl NpUCOETUHEHUS MTOJACTAHIIUM K DJIEKTPUUECKOU CETH.
10 CxeMbl 2JIEKTPUUECKUX COCTMHEHUMN MOCTAHIIUM.
11. B 4yem 3akiroyaeTcs XapakKTepUCTHKA paiioHa TPOSKTUPOBAHMS?
12. Kakue KIMMaTUYeCKHE XapaKTEPUCTUKU HYKHO 3HATh MPU MPOSKTUPOBAHUHU U
U yero?
13. PacyeT 2neKTpUYeCKUX Harpy30K ¢ TOMOIIBIO BEPOSITHOCTHBIX XapaKTEPUCTHK.
14. Be160p HOMHHAJIBHOTO HAIIPSYKEHUS CETH.
15. TlpuHIMIBI COCTaBICHUS BAPUAHTOB KOH(PUTYPAITUHU IJICKTPUUECKON CETH.
16. Bri6op ceuenuii mpoBo10B BJI MeTO10M SKOHOMHUYECKHUX TOKOBBIX HHTEPBAJIOB.
17. TexHuueckux aHajau3 BApUAHTOB KOH(MUTYypaLIUU CETH.
18. YucThIil JUCKOHTUPOBAHHBIN 10X01. CpeaHero10Bble IKBUBAJICHTHBIE 3aTPATHI.

©ONDOA W



19. KanuranbHble BIOXKEHUS.

20. DKcmtyaTalluOHHbBIC U3EPIKKHU.

21. PacdeT moteph dIEKTPOIHEPTUH.

22. Tpu 3a1auv KOMIIEHCAIIMKM PEAKTUBHON MOITHOCTH.

23. banaHCOBBIN pacyeT KOMIIEHCAIIUU PEAKTUBHON MOIIIHOCTH.
24. BeiOop 4KciIa ¥ MOIIHOCTU CUJIOBBIX TPaHC(HOPMATOPOB.
25. CxeMbl pacrpeieauTeNbHbIX YCTPOUCTB MOICTAHITHIA.

3ammuTa 1a00paTOPHBIX padoT

B nabGopaTopHOM mpakTUKyMe MO TUCIUIUIMHE MPEACTaBIIEH MepeueHb Jabopa-
TOPHBIX pabOT, 0003HAYEHBI 1IeJIb U 337]a4i, HEOOXOANMbIE TEOPETUUECKUE U METOHYe-
CKHE yKa3aHUs K paboTe, IPUBEIEH MOPSIAOK BBIIOJHEHUS Pa00ThI, COAEPKAHUE OTYETA
Y NIEpEYEHb KOHTPOJIBHBIX BOIIPOCOB.
3amura 1a00paTOPHBIX padOT BO3MOXKHA MOCIIE TPOBEPKHU MPABUIBHOCTH BBINOJ-
HEHUsl paboThl U OQOpMIIEHUS OTYETa. 3alluTa IpOBOAUTCA B (popme cobOecenoBaHus
IpenoaaBaTesis Co CTYJEHTOM IO TeMe JiabopaTopHOU padoTsl. [IpuMepHbIil nepedyeHb
KOHTPOJIBHBIX BOIIPOCOB JIJIS 3aIMTHI JJAOOPATOPHBIX pabOT MPECTABIEH B TaOJIUIIE.

Pesxxumbl paboThl HEHTpa-
JIel B 3JI€KTPOYCTaHOBKAX

Ne | Tema naboparopHoii pa- KonTposibHbIE BOIPOCHI
00THI
1. | JJabopatopnas paborta Nel. | 1. Uro Takoe HOMUHAIIbHOE HaMpsHKeHHE?

2. KakoB HOMUHabHBIN psAJl HAIPSYKEHUH 2JIEKTPUUECKUX CeTel?
3. KakoBa kiiaccudukanus 3JIeKTpUYECKUX CeTel 10 Harpsike-
HUIO, OXBaTy

TEPPUTOPUH, HA3HAUEHUIO?

4. [loueMy HanpsKEHHUE B y3J1aX CETH MOCTOSIHHO U3MEHSETCS, a
HE OCTaE€TCs MOCTOSIHHBIM?

5. Yto nenaercs A TOTO, YTOOBI CKOMIIEHCUPOBATh M1aJIEHUE
HaIpsDKEHUS B TUTAEMOU CETH?

6. Kakue Bl 3HaeTe pexxuMbl HeHTpasnel 3JIeKTpUUECKOi CETH B
3aBUCHUMOCTH OT HalPsKEHUsA?

7. Ilouemy NpUMEHsIETCS TIyX03a3eMIIEHHAs! HEUTPAJIb B HU3KO-
BOJIBTHBIX CETAX?

8. Kakue HefocTaTKy TiTyx03a3eMIEHHON HelTpanu?

9. Kakoe Bpemst paGOThI HEMOBPEXIEHHBIX (ha3 MO/ MOBBILIECH-
HBIM HaIlpsKEHUEM JUI HU3KOBOJIBTHON CETH C N30JIMPOBAHHOU
HEUTpasbio?

10. HackonbKO 0mMacHoO 3aMbIKaHHE Ha 3€MJII0 B HU3KOBOJIBTHBIX
CETSIX C U30JINPOBAHHON HEUTpANbIO?

11. Kakoe Hanpsi>keHHUE JOJIKHA BbIIEPKUBATH U3OJIALIMS?

12. Ilocne 3ambikanus (pa3bl Ha 3eMITIO B BBICOKOBOJIBTHOM CETH C
M30JIMPOBAaHHON HENTPAJIbIO IO KAKOMY ITYTH MOTEYET TOK?

13. [locne 3ambikanus (pa3bl HA 3€MITIO B BBICOKOBOJIBTHOM CETH C
M30JIMPOBAaHHON HEUTPAJIbIO KaKUM OyJeT HanpsokeHue ¢az?

14. K yeMy MOXeT NPUBECTH 3aMbIKaHUE (a3bl Ha 3eMJIIO B BBICO-
KOBOJIbTHOH CETH C U30JIMPOBAHHON HEUTpaIbIO?

15. Iyt yero yCcTaHaBIMBAKOT AYTOracsIlyr0 KaTylIKy B CETAX C
KOMIIEHCUPOBAaHHOM HEUTpabIO?

16. Kakast HacTpoKa KaTyIlIK{ Ha3bIBAETCS] PE30HAHCHON?

17. I'ne BEpOsATHOCTh NEPEHAIPSHKEHNS MEHBLIE: B CETAX C U30JIU-
POBaHHON HENTpaIbIO WJIM KOMIEHCHPOBAHHOW HENTpasbio?




Ne | Tema naboparopHoii pa- KountponbHbie BOIpoch!
00TBI

18. Kakue ceTu 0THOCSTCA K BBICOKOBOJIBTHBM C IITyX03a3€MIIEH-
HOW HEUTpaJibto?
19. B xakoM citydae B CeTsX € INIyX03a3eMJIEHHOW HEUTPAJIbIO
BO3HHUKAET KOPOTKO3AMKHYTBIH KOHTYp?
20. Jlnst gero pa33eMisioT HeHTpamu TpaHcGopMaTopoB?
21. KakoBbI IpeuMyIIECTBA CETH C TJIYX03a3eMJICHHOU HENTpa-
IO TIPH OOJIBIIOM TOKE 3aMbIKAHHSI HA 3eMIII0?

2. | JJaboparopnast pabora Ne2. | 1. Cxewmsl 3amemenust BJIDII u ux mapamerpsl.

MopenupoBaHue paboThI 2. Cxewsl 3aMelIeHNs KaOCIbHBIX JTMHUN, UX TTapaMeTphI.
BO3TYITHOM JTMHUH 3JICK- 3. Karanoxuble nanusie TpanchopMaTopoB, OCHOBHbBIE MOHSATHUS
TpoIlepelaul Ha KOMIIBIO- | M OIIPEJIEIECHHUS.
TEPU30BAaHHOM CTEH/IE 4. (Cxema coequHeHHs 0OMOTOK aBTOTpaHchopmaropa. Pacmpe-
991-b-C-K u uccrnenoBa- | IeneHue TOKOB IpH paboTe aBTOTpaHcHopMaTopa B TOHMIKAIOIIEM
HUE TIOTOJTHBIX XapaKTepu- | pexume.

CTHK 5. TwumoBas ¥ HOMUHAJIbHAS MOIIIHOCTH aBTOTPaHC(HOPMATOPOB.
6. Cxema 3amelieHus AByXOOMOTOYHOTO TpaHcopmaTopa u eé
apameTpahl.

7. Cxema 3amernieHus TpaHchopMaropa C paclIEIIEHHON 00-
MOTKOM U €€ napaMeTphl.

8. Cxema 3amemieHusi TpExoOMOTOUHOrO TpaHchopmaropa, eé
apameTpahl.

9. Cxewma 3amenieHus aBToTpancopmaropa, e€ mapaMmeTpsl.

3. | JlabopartopHas pabora Ne3. | 1.  PerymmupoBanue Hanpspkenus ¢ momonibio PITH Tpancdopma-
PerynupoBanue Hanpsixe- | TOPOB U JIMHEHHBIX PETYISTOPOB.

HUS C TIOMOILBIO TPAHC- 2. Bwibop orBerBienuii PITH B 1Byx00MOTOUYHBIX TpaHchopma-

(hopMaTopoB ¢ yCTpOii- TOpax.

CTBAMU PETYJIUPOBAHUA 3. Bwibop orBerBnenmii PITH B TpexoOMOTOUHBIX TpaHCOpMa-

MOJ1 HAarpy3KOH TOpax.

4. Bri6op orBerBnenuit PITH B aBTOoTpancdopmaropax.
4. | JJaboparopHas padota Ne4. | 1. B yem coCTOUT OT/IIMYME MOHATUH «I1OTEepsl HANPSIKEHUS» U

PerynupoBanue Hanpsixe-
HHUS IIyTEM NIONIEPEYHON U
MPOAOJIBHON KOMITEHCAIlUH
PEaKTUBHON MOIITHOCTH

«TaJIeHNe HaIpsHKEHUs»?

2. Yto Ha3pIBaeTcs, NMPOJOJBHOW M TOMNEPEYHOH COCTaBIAIO-
IMUMHU MMAACHUA HAITPSAKCHUA, OTKIIOHCHUS HaprDKeHI/Iﬂ?

3. 3amumure BbIpRXKEHUS MaA€HUS HAPSHKEHUS U €T0 COCTaBIIsA-
OIUX Y€PE3 TOKU U MOIITHOCTh.

4. IlpuBenute paziauuHble 3amuck 3akoHa Oma Ui ydacTka
cetu. Kak reomerpuuecku (BEKTOPHO) CBsI3aHBI IPOJOJIbHAS U T10-
IepeyHasi COCTaBJISIONINE BEKTOPA MaICHUS HaIPKEHUA?

5. HO‘-ICMy OHM HCOAWHAKOBBIC IMIPU PACUCTC HX IO JaHHBIM
Hayaja ¥ KOHIA 3BeHa?




5.4 Onucanue KpUTEepHeB OLleHMBAHUSA KOMIIETEHIMIA M IIKAJIbI OLlEeHUBAHUS
[Tpu mpomexyTouHOW arrecTanuu B Gopme 3adera (7-ii ceMecTp) UCIONb3YeTCsI

CJIeIyIolas 1IKajia OLICHUBAHUS: HE 3aUTE€HO, 3aYTECHO.
[Tpu pomexyTounoit arrecranuu B popme Kypcooit paGoTsl (8-l cemecTp) Hc-
MOJIb3YETCs CeAYIONIas IIKaia OLIEHUBAHUA: 2 — HEYOBIECTBOPUTEIHHO, 3 — yIOBJIETBO-
pUTENBHO, 4 — XOPOILIO, 5 — OTINYHO.
[Tpu mpomexyTO4HO# arTectanuu B popme dk3ameHa (8-i cemecTp) UCTIONb3yeTCsI
ClIeyIoIas IIKaxa OICHUBAHUS: 2 — HEYIOBJICTBOPUTEIBHO, 3 — yIOBIETBOPUTEIHHO, 4
— XOpOIII0, 5 — OTJIIMYHO.

HaumenoBanue Kpurepuii onenuBanus
IIOKa3aTes
OLICHUBAHHUS

pe3yibTata 00y4eHus

110 IMCLMILIMHE

3HaHus 3HaHUS KOHCTPYKTUBHOTO BBIMOJHEHMS BO3AYIIHBIX U KaOCTbHBIX JIMHUH IICK-
Tponepeiayy U UX TUMBI KOHPUTypaIuu.

3HaHUS METOJUK BHIOOpA ONTUMAIBLHOTO BapHAHTA DJICKTPUUCCKON CETH U TeX-
HHUKO-3KOHOMHWYECKHUE OCHOBBI ITPOCKTUPOBAHUS SJICKTPOSHEPIETUIECKUX CUCTEM U
ceteit

3HaHMSI METOJIOB U METOJIMK pacuera pexUMOB pabOThl U IHEPreTUUECKUX
0aJlaHCOB pacHpeeIUTEIbHBIX CETEH.

[TonHOTa OTBETOB HA BONPOCHI.

Ymenus CaMOCTOSITEIbHOCTD BBIMIOJTHEHHUS 3a/1aHUS.

[IpaBMIIBHOCTh IPUMEHEHUS] TEOPETUUECKOTO MaTepHaIa.

PaccunuThIBaeT TEXHHKO-DKOHOMHYECKHE IIOKA3aTeN BapUaHTOB CE€TU pa3iny-
HbBIMU MECTOJUKaAMU.

IIpoBOaUTH KOMIIEHCALIMIO PEAKTUBHON MOIIHOCTH U OMPEAEIISIET MOTEPU MOITHO-
CTHU B pacpe€aCIUTEIIbHBIX CETAX

CocraBisieT cxeMbl 3aMelLeHHsI 111 pacueTa pexXMMOB PadOThI 3IEKTpOyCTa-
HOBOK; BBIIIOJIHSIET pacyeThl OCHOBHBIX MAapaMETPOB PEKUMOB U IJIEKTPO-
000pyZI0BaHUs; aHATU3UPYET PE3yNbTaThl pacyeTa pexXUMOB paboOThl CXeM
AJIEKTPOYCTAHOBOK U JIEKTPOOOOPYI0BAHUSI.

ITosHOTA BBINIOJIHEHNUS 3a/laHUH, TIOJTHOTA OTBETOB HA JIOTIOJIHUTEIbHBIE BO-
IIPOCHI.

YMeHue cpaBHUBATh, €1ATh BBIBOBI IO PE3YJIbTaTaM BBIIIOJHEHHOTO 33/1a-
HUSL.

KayecTBo odopmiieHus 3a1aHuil.

HaBbiku HaBbIkM TpOEKTUPOBAHUS DIIEKTPUYECKUX CETEH M OLIEHKH HaJCKHOCTH
KOH(UTypalyH.

HaBbIku cocTaBieHMsI CXeM 3aMELICHNS U pacyeTa IapaMeTpOB UX PEKUMOB
C MPUMEHEHUEM COBPEMEHHOI'O TPOrPaMMHOT0 00eCTIeUeHusl.

HaBbIiku pacdera u aHanmm3a yCTAaHOBUBIINXCS U TIOCTI€aBAPUNHBIX PEKIMOB
paboTHI.

Br160p METOIMKY BBITIOTHEHUS 3a/IaHUS.

AHanu3 1 000CHOBaHHE MOJTYYEHHBIX PE3YJIbTaTOB.

OneHKa Npeno1aBaTeNeM BbICTABISAETCA HUHTETPAIBHO C YYETOM BCEX MTOKA3aTENEH
Y KPUTEPUEB OLICHUBAaHMUS.

[Tpu mpomexyToUHOM arTecTaiuu B popme 3auera:

Ornenka c(hopMHUPOBAHHOCTH KOMITETCHIIMH 110 MIOKA3ATEII0 3HAHUIL.



Kpurepnit

YPOBCHB OCBOCHU M OIICHKA

HC 3a4TCHO

3a4TCHO

3HaHUA KOHCTPYKTUBHOTO BBITION-
HEHUS BO3AYIIHBIX U KaOEIbHBIX
JUHUN DIIEKTpOIEpeadyd Hu HUX
THTTBI KOH(QUTYpALUK.

He 3HaeT KOHCTPYKTHBHOTO BBI-
MOJTHEHUSI BO3AYIIHBIX M KaOelb-
HBIX JIMHUH 3JIEKTPOIepeaauu U Ux
TUTIBI KOHQUTYpAITNH.

3HaeT KOHCTPYKTUBHOE BBITIOJTHE-
HUS BO3AYIIHBIX U KaOCIbHBIX JTH-
HUH 3JICKTpOonepeaun U UX TUTIBI
KOH(UTYpanuu.

3HaHUS METOIWK BHIOOpA OITH-
MaJbHOTO BapWaHTa JJIEKTpHUYe-
CKOH CEeTH M TEXHHKO-3KOHOMHYE-
CKA€ OCHOBBI TPOEKTHPOBAHHS
AJNIEKTPOIHEPIrETHUSCKUX CUCTEM U
ceren

He 3naeT MeTomuku BEIOOpA ONITH-
MaJIBHOTO BapHWaHTa »dJIEKTpUYe-
CKOHM CeTH M TEXHHMKO-PKOHOMHYEC-
CKHE OCHOBBI TPOEKTUPOBAHUS
3JIEKTPOIHEPTETUUECKUX CUCTEM U
ceren

3HaeT METOIUKH BBIOOpA OIITH-
MaJbHOTO BapUaHTa JICKTPUIC-
CKOH CEeTH U TeXHUKO-DPKOHOMUYE-
CKHE€ OCHOBBI ITPOEKTUPOBAHU
ANEKTPOIHEPIETUICCKUX CUCTEM H
ceTen

3HaHUS METONOB W METOIWK pac-
geTa PeKMMOB pabOTHI M SHEPTCTH-
YecKuX 0anaHCOB  pacmpeseiiu-
TeJILHBIX CeTeH.

He 3HaeT MeTOIBI 1 METOAMKH pac-
geTa peKIUMOB paOOTHI M SHEPTCTH-
YecKuX OajaHCOB pacmpesciiu-
TEJIbHBIX CETEH.

3HaeT MeTObl M1 METOIUKH pac-
geTa peKUMOB PabOTHI M dHEpPTe-
TUYECKUX 0AJIaHCOB PACIIPE/ICIIH-
TEJIBHBIX CETEH.

ITonHOTa OTBETOB HA BOMPOCHI.

He 3HaeT KOHCTPYKTHBHOTO BBI-
MOJTHEHHST BO3IYIIHBIX U KaOeb-
HBIX J'H/IHI/II\/'I, TECXHHUKO-DKOHOMUYC-
CKHE OCHOBBI IPOCKTUPOBAHHUS; HE
OTBEYAET Ha BOIPOCHI JIJIsI 3AIIUThI
J1a00PaTOPHBIX PabOT M BOMPOCHI
JUISL IOATOTOBKHU K 3a4eTy.

3HaeT KOHCTPYKTHUBHOE BBIMOJIHE-
HHUE BO3IYNIHBIX U KaOENbHbBIX JTU-
HUM, TEXHUKO-3KOHOMUYECKHE OC-
HOBBI MPOCKTHPOBAHUS, HE OTBE-
YaeT Ha BONPOCHI JJIsl 3alUTHI Jia-
00paTOpPHBIX paObOT U BOMPOCHI JIS
MTOJITOTOBKH K 3aYeTy.

Ornenka c(hOpMHUPOBAHHOCTH KOMITETCHIIUH 110 MIOKA3aTeN0 Yvenus.

Kpurepuit

YpOoBEHb OCBOEHUS 1 OLIEHKA

HC 3a4TCHO

3a4TCHO

CaMOCTOSTEIIBHOCTh  BBITIOJIHE-
HUA 3aJaHUA.

He MOJXET BBIIIOJIHUTH paC‘-ICTI)I B
pamKax pelieHus 3a7ad Ha MPaKTH-
YCCKOM 3aHsATHH, B TOM YHCJIC U C
JIOTIOJITHUTEJILHOM MOMOIIIBIO.

CaMOCTOSITEeIFHO BBHITIONHSAET pac-
YeThl HA MPAKTHICCKOM 3aHSATHH.

HpaBI/IHBHOCTB IIPUMCHCHUA
TCOPECTUYCCKOTO MaTCpHraia.

[Ipu TpUMEHEHUH TEOPETHYECKOTO
(JIeKIIMOHHOTO) Marepuaia JIOIyc-
KalOTCS OIIMOKH, OTHOCSIIUECT K
pelIeH o 3ajiad U 3alumTe Jadopa-
TOPHBIX paldoT.

Teopernueckuit (JEKIIMOHHBINA) Ma-
Tepuan MPUMEHSIETCS W WHTepIpe-
TUPYETCA IIPABUIIBLHO IIPU PELICHUU
3a/1a4y | 3aluTe J1abopaTOPHBIX pa-
0O0T.

PaccuMThIBaCT TEXHUKO-3KOHOMH-
YCCKHUC MMOKA3aTCIIM BApUAHTOB CETU
Pa3JIMYHBIMH MCTOJUKAMHU.

He BCPHO PACCUHUTHIBACT TECX-
HUKO-3KOHOMHWYECKHE TTOKa3aTeln
BapUaHTOB CETH Pa3JIMYHBIMU Me-
TOAUKAMHU.

BepHo paccunThIBaeT TexHUKO-
OKOHOMMUYCCKHUEC IMMOKA3aTC/IN Bapu-
AHTOB CCTHU pa3JIMYHBIMU METOAN-
KaMu.

IIpoBOINUTE KOMIIEHCALIUIO pEeaK-
TUBHOW MOIHOCTH W OMNPEIENseT
MIOTEPH MOIIHOCTH B PACIpPEIEIIH-
TCIBHBIX CCTAX

He BepHO npoBOAUTE KOMIIEHCA-
LU0 PEAKTUBHON MOIIHOCTH U
OIpPEAEISAET OTEPU MOIIHOCTH B
pacHpeieuTENbHBIX CETIX

BepHo npoBOAUTE KOMIIEHCALMIO
pPEaKTUBHONW MOIIHOCTH U ONpeze-
JIIET MOTEPU MOIIHOCTH B pacrpe-
JIETIUTENIBHBIX CETAX

CocraBrnsieT CXeMbl 3aMeIeHUS
JUIS pacyeTra pPeKUMOB pPabOTHI
3JIEKTPOYCTAHOBOK; BBITIOJHSET
pacdeTsl OCHOBHBIX MapaMeTPOB
PEXHMMOB U 3JIEKTPOOOOpYI0Ba-
HUS;, aHAIM3HUPYET Pe3yiabTaThl
pacdeTa peXKHMMOB pabOTHI CXeM
ANEKTPOYCTAHOBOK M DIEKTPO-
000pyTIOBaHUS.

He Moxer cOCTaBIATh CXEMBI 3a-
MEIIeHUS IS pacyeTa PeKUMOB
paboTHI DJIEKTPOYCTAHOBOK; BBI-
MIOJIHSIET PacyeThl OCHOBHBIX IMa-
paMeTpoB PEKHUMOB M DJIEKTPO-
000pyIOBaHUS; aHATTU3UPYET pe-
3yJbTaThl pacueTa PeXUMOB pa-
OOTBI CXEM DJIEKTPOYCTAHOBOK U
AJIEKTPOOOOPYIOBAHHS.

BepHo cocTaBigeTr CXEMBI 3aMme-
IMIEHUs] JJI1 pacdyeTa pPEeKUMOB
paboOTHI IEKTPOYCTAHOBOK; BBI-
MOJIHSIET PacUeThl OCHOBHBIX Ia-
paMEeTpOB PEKUMOB U DJIEKTPO-
000pyI0BaHUsT; aHATTU3UPYET pe-
3yJbTAaThEI pacdyeTa pECKUMOB pa-
OOTBI CXEM DJIEKTPOYCTAHOBOK H
AIEKTPOOOOPYIOBAHMSI.

ITomHOTa BBIMOJHEHHUS 3aJaHUM,
IOJIHOTA OTBETOB HA JOIOJIHU-
TEJIbHBIE BOIPOCHL.

NmeroTcst cyliecTBeHHbIE OIIMOKH
IpY PEIICHUU 3a/ad, He OTBEYaeT
Ha JIOIIOJIHUTEIbHBIC BOMPOCHI.

BepHO BBITIOJIHACT PACUCTHI IIPHU pe-
IMEeHUMW 3aJa4, BEPHO OTBCYACT Ha
JOIOJITHUTEIIBHBIC BOIIPOCHI.




YmMmenue CpaBHHUBATLb, ACJIATh BbI-
BOAbLI IIO pE3yjbTaTaM BBIIIOJI-
HCHHOI'O 3aJlaHH.

He ymeer cpaBHHMBaThH, COMOCTaB-
JISTH U 0000IIaTh, a TaK)Ke JCIaTh
BBIBOJIBI 110 PE3yJIbTaTaM BBIMOJIHE-
HUS JTaDOPaTOPHBIX PadoT.

CpaBHHBaET, CONOCTABIISIET U 0000-
IIaeT JaHHble, CaMOCTOSATEIHHO
OLICHMBAET TIIOJy4EeHHbIE Ppe3yIlb-
TaThl, AT BBIBOJIBI 110 PE3YJIbTa-
TaM BBINIOJHEHHS JIA0OPATOPHBIX
pabor.

KauecTBO opopmiteHus 3a1aHui.

Ot4deTsl O J1A0OPAaTOPHBIM Pado-
TaM 0OPMJICHBI HE B COOTBETCTBHE
¢ TpeOOBaHWSAMH, HE ITOJHOCTHIO,
UMEIOTCS OmMOKU. Vnn oT4eThl 1o
J1a00paTOPHBIM paboTaM He 0POopM-
JIEHBI BOOOIIIE.

Ot4eTsl TIO JTAOOPATOPHBIM Pado-
TaM O(OPMIICHBI COOTBETCTBUE C
TpeOOBaHUAMH, B TIOJITHOM O0BEMeE,
AMEIOTCS HE3HAYHUTEIbHBIE
OINMOKH, HETOYHOCTH, OIICYATKH.

Omnenka chopMHUPOBAaHHOCTH KOMITETCHIIMH 110 TTOKa3aTento Hagviku.

Kpurepuit

YpoBEeHb OCBOEHHUS U OLICHKA

HC 3a4YTCHO

3a4TCHO

HaBbiku npoekTupoBaHUsl dJIEK-
TPUYECKUX CETE U OLIEHKHU
HAJEKHOCTH KOH(UTypaIiu.

[IpoekTupoBanue  BJIEKTpUYE-
CKHMX CETeHM W OIleHKa HaJe)KHO-
CTH KOH(UTrypaluu BBIIOIHEHA
HE BEPHO

[IpoekTupoBaHue  dJEKTpUYE-
CKHMX CEeTeH M OIleHKa HaJeKHO-
CTH KOH(UTrypauu BbIIOTHEHA
BEPHO

HaBbiku cocrtaBienusi cxem 3a-
MEIIEHUS U pacyeTa apaMeTpoB
WX PEKUMOB C IPUMEHEHHUEM CO-

He BCPHO COCTABJICHBI CXEM 3aMC-
IICHUA 1 pacucTa mapaMeTpOB UX
PCKUMOB C IIPUMCHCHHCM CO-

BepHo COCTaBJICHBI CXEM 3aMCEC-
ICHHA U pacucTa mapaMeTpoOB UX
PCKUMOB C IPUMCHCHHEM CO-

BPEMEHHOT'O MPOrPaMMHOTO | BPEMEHHOTO MPOrPaMMHOTO | BPDEMEHHOTO IPOrPaMMHOTO
oOecrieueHusl. oOecrieueHus. obecreueHus.
HaBBIKI/I paCLIeTa u aHaJIn3a PaC‘IeTBI nu aHaJIn3 YCTaHOBI/IB- PaC‘ICTLI U aHalIu3 YCTaHOBI/IB-

YCTQHOBUBIIMXCS U IOCIIeaBa-
PUIHBIX PEXUMOB pabOTHI.

LIMXCSI PEKUMOB PabOTHI BBINOJI-
HEHBI HE BEPHO

LINXCS. PEXUMOB pabOThl BHINOJI-
HEHbI BEPHO

Br16op METOAWKYN BHIIOJHEHUS 3a-
JaHusl.

HerepHo BbIOpaHa METOIMKA perlie-
HUS 33]1a4 M BBITIOJHEHUS 3a1aHuH
IIPH 3aIUTe JJaOOPaTOPHBIX PadoT.

MeTtonuKka pemeHns 3a1a4 1 BBIION-
HEeHUS 3aJaHuid IpH 3aIuTe J1abopa-
TOPHBIX paboT BhIOpaHa BEPHO C
Y4ETOM MCXOJHBIX JAHHBIX.

AHanu3 1 00OCHOBaHME IOJTYYCH-
HBIX PE3YJIBTATOB.

He npousseneH aHain3 pes3ysibTa-
TOB PELICHUS 3a7a4 M PE3y/IbTaTOB
BBITOJIHCHUS JTa0OpaTOPHBIX PadoT.

[IpousBesieH aHaIM3 pE3yJIbTATOB
peumieHuA 3aJa4, CACJIaHbl BBIBOJbI
mo JiabopaTopHbIM pabotam. Pe-
3y/bTaThl PabOThI 0OOCHOBAHBI U B
1IeJIOM apTyMEHTHPOBAHbI, UMEIOTCS
CCBUIKM Ha HOpPMAaTHUBHBIC, CIIPpaBOY-
HbIE M y4eOHO-METOIMIECKUE HCTOY-
HUKH.

[Tpu npomexytouHoii artectanuu B popme KypcoBoii padoTni:

Onenka c(hopMUPOBAHHOCTH KOMIIETECHIIUH 10 MOKA3aTeNI0 3HAHUL.

Kpurepnit

YPOBCHL OCBOCHMA U OLICHKA

| 3 |

4 | 5




3HaHUS KOHCTPYKTHB-
HOTO BBINOJIHEHUSI BO3-
AYIIHBIX W KaOeIbHBIX
JINHUH 3JIEKTpoIIepe-
Ja4d M UX TUIIbI KOH(H-
rypaiuu.

He s3nHaer koH-
CTPYKTUBHOTO BHI-
IIOJIHEHUS BO3-

JYITHBIX ¥ KaOelTh-
HBIX JTHHUH DIICK-
TpOIepeiaunl U MX
THITBI KOHQUTYpa-
L.

C ommOkamu 1 He-
TOYHOCTSIMU 3HAET

OCHOBHBIC KOH-
CTPYKTUBHBIC BbI-
TIOJTHCHUA BO3-

IOYUIIHBIX ¥ KaOemnb-
HBIX JIMHUHI 3JeK-
Tpomepeiauu U UxX
THTIBI KOH(pUTYpa-
uud. Bo3MoxxHbIe
HETOYHOCTHU u
OIMMOKN  HCIIPaB-
JISET C TMOMOIIBIO
MIperoaaBaTers.

YBepeHHo B 1Ie-
JI0M, C HeOOIb-
UMHA  HETOYHO-
CTSIMH 3HAeT KOH-
CTPYKTHUBHBIC BBI-
MMOJIHEHUSA BO3-
JTYITHBIX ¥ KaOeTb-
HBIX JIMHUU DJIEK-
TpoTepeiaul U UX
THITBI KOHQUTYpa-
muu. Bo3morkHbIe
HETOYHOCTH  WC-
MpaBIIseT caM, 0e3
ITOMOIIN TIpeTroaa-
BaTes.

Be3ommbouyno
3HaeT BCE KOH-
CTPYKTUBHBIC BBI-
MMOJIHEHUS BO3-
OyIIHBIX H  Ka-
O€JIbHBIX  JIMHUU
3JIEKTpONepe1aun
W UX T KOHDU-
Typarum.

3HaHUsg METOIUK BBI-
0opa ONTHUMAaJILHOTO Ba-
pUaHTa SIEKTPUUECKOM
CeTH M TEXHHKO-IKOHO-
MHYECKHE OCHOBBI TPO-
EKTHPOBAHUS  3JIEKTPO-
SHEPreTHYECKUX CHCTEM
U ceTeit

He 3maer Mero-
UK BBIOOpA ONTH-
MaJbHOTO  Bapu-
aHTa DJCKTpHUYe-
CKONl CeTHM U TeX-
HHUKO-3KOHOMHYE-
CKHE OCHOBBI ITPO-
CKTUPOBaHUS
3JIIEKTPOIHEPTETH-
YECKUX CHUCTEM H
ceTel

C omnOKamMu U He-
TOYHOCTSIMHM 3HAET
METOJIMKH  BBI-
Oopa omnTUMAaNb-
HOTO BapHaHTa
3JIEKTPUUECKOMN

CeTH U TEXHUKO-
JKOHOMHYECKHE

OCHOBBI IIPOEKTH-
pOBaHUS 3JIEKTPO-
SHEPreTUYECKUX

CHCTEM M CETeH.
Bo3MoxHEIE  He-
TOYHOCTH 31
OmK1OKA HCIpaB-
JISET C TOMOIILIO
MIperoaaBaTers.

VBepeHHO B Iie-
JI0M, C HeOOJIb-
IIMMHA ~ HETOYHO-
CTSIMUA 3HAeT Me-
TOAUKU BBIOOpA
OIITUMAJIBHOT'O Ba-
pUaHTa dJICKTPH-
YEeCKOM CeTHu U
TEXHUKO-3KOHO-

MHUYCCKHUEC OCHOBBI
MIPOCKTHUPOBAHMS
AIEKTPOIHEPTETH-
YECKHUX CHUCTEM H
cerei. Bo3Mox-
HBIC HCTOYHOCTHU
HCIIPaBIsAET caM,
0e3 moMoIIH Tpe-
noxasatrelrss. Bos-
MOKHBIC HCTOYHO-

Bbe3ommbouyno
3HaeT METOIUKU
BBEIOOpA ONTH-
MaJbHOTO  BapH-
aHTa DJICKTPHUC-
CKOM CeTH M TeX-
HUKO-DKOHOMUYE-
CKHE OCHOBBI ITPO-
€KTUPOBAaHUSA
AIEKTPOIHEPTETH-
YCCKHUX CUCTEM U
ceTen

CTH  HUCIPAaBJISCT
caMm, 0e3 IMOMOIIH
penoaBaTes.
3HaHus MeTO10B ¥ Me- | He 3maer wMeTo- | C ommbkamu u He- | YBepeHHO B Ie- | besommbouno
TOIWK pacyera pexu- | A0OB M METOJIHK | TOTHOCTAMU 3HACT | JIOM, € HeOOMb- | 3HaeT METOHOB U
MOB PaboThI 1 9Hepre- | PACUETA  pEkKH- | MCTOIOB I MCTO- | HIMMI - HETORHO™ | MeToK  pac-
rmaeckix  Ganancos | MOB paboTel u | AMK pacde€ra pe- | CTAMH 3HaCeT MC- | geta  pPEKHMOB
SHEpreTHUecKux | ’KUMOB PabOTHI U | TO/IOB M METOMHK | paGoOThl U DHEp-
paCHPeI[eJII/ITeJIBHBIX 6aJ'IaH COB pac- SHEPreTHICCKUX pacueTa PEXKHU- | reTHUECKUX 0Oa-
CCTCH. npeIeTUTENb- OaJIaHCOB pac- | MOB pa6OTI)I " | JaHCOB pacrpe-
HBIX CETCIA. MpEIEIUTEIb- OHEPreTUYICCKUX | neUTeNbHBIX
HBIX ceTeil. Bos- | 0amaHcOB  pac- | cerei.
MOJKHBIE HETOUHO- | IIPEAECTUTEIb-
CTH YW OIIMOKH HC- | HBIX CETEIA.
IpaBJIAe€T C MOMO- | Bo3MoXHBIE  He-

IIBI0  ITperoiaBa-
TEJIS.

TOYHOCTH HCIIPAB-
nser cam, 0e3 mo-
MOIIK TMperno/aBa-
TS

ITosrHOTA OTBETOB HA BO-
MIPOCHI IS 3aIIUTHI Kyp-
COBOM pabOTHI.

He otBeuwaer Ha
TUIIOBBIE BOIPOCHI
JUIS 3allUTBI Kyp-
COBOM paboTHI.

OTBeuaeT TumIb Ha
HEKOTOpBIE THIIO-
BBIC BOIIPOCHI ISl
3aIlUTHl KYPCOBOM
pabotel. Bo3mox-
HbIE HETOYHOCTH U
OIMMOKN HCITPaB-
JIIeT C TMOMOIIBIO
IpenoaaBaTers.

YacTuuHO BEpPHO
OTBEYaeT Ha TUIIO-
BBIC BOIIPOCHI IJId
3aIIUTHl KYpCOBOM
pabotel. Bo3Mox-
HbIE HETOYHOCTH
WCIIPaBIsET cam,
0e3 moMomm Tpe-
M0JABATEIS.

ITonHOCTBIO BEPHO
OTBEYAET Ha THIIO-
BBIC BOIIPOCHI IJIA
3alUTHl KypCOBOU
paboTEHL.

Ornenka c(hOpMUPOBAHHOCTH KOMIIETEHIIUH O MOKa3aTeN0 Yvenus.




Kpurepnii

YpOBEHb OCBOEHUSI M OLICHKA

2

3

4

5

CaMOCTOSITEILHOCTD
BBIIIOJIHEHUS 3a1aHHUS.

He moxer BwImoI-
HUTHb pacyeTsl B
paMKax BEITIOJTHE-
HUS KypCOBOH pa-
0OOTEI, B TOM YHCIIE
H C JOIOJIHHTENb-

C [IONOJHUATEILHON
IIOMOIIBI0 HIH C
omuOKaMH HW He-
TOYHOCTSIMH  BBI-
MOJIHSAET BCE pac-
YeTbl B KYypCOBOM

CaMOCTOSITEIILHO U
B IICJIOM YBEPCHHO,
¢ HeOOJIBIINMA HE-
TOYHOCTSIMH  BBI-
MOJIHSAET BCE pac-
4eTbl B KYypCOBOM

CaMOCTOSTEIIBHO U
0€e301IM00YHO BBI-
MOJIHACT BCE pac-
YeTbl B KYypCOBOWM
paborte.

HOH IIOMOMUIBIO. pabore. Bo3moxk- | pabote. Bozmox-
HbIE HETOYHOCTH M | HbIe  HETOYHOCTH
omMOKM  HCIpPaB- | UCOPABISIET  caM,
JIeT ¢ TOMOIIGI0 | 63 TMOMOIM TIpe-
TIpenoaaBaresl. M10/IaBaTEsL.
IIpaBunsHocT, mpHU- | [Ipu npumeHenuu | Teoperuueckuit TeopeTnueckuit TeopeTnueckuit
MEHEHHUsI TeopeTHde- | TEOPETUYECKOTO (MeKUMOHHBIN) Ma- | (JIeKUMOHHBIN) Ma- | (JISKUIMOHHBIH) Ma-
CKOTO MaTepuaJa. (IeKIMOHHOTO0) Ma- | Tepyuajd TNpPUMEHS- | TepUad MPUMEHS- | Tepual  MPUMEHS-
Tepuajia JIOMyCKa- | €TCS M UHTEPIIPETH- | €TCA U HHTEPIIPETH- | €TCSI U HHTEePIPETH-
IOTCSl OIIMOKH, OT- | pyeTcs ¢ OIIMOKaMu | pyeTcsi B IEJIOM | pyeTcsl MpPaBUIIBHO
HOCSIIMECS K pa3- | M HETOYHOCTSIMH | MMPABWJIBHO, C He- | MPU  BBHIMOJIHEHUH

aenam
paboTHL

KypCOBOHU

MpPH  BBITOJHEHUH
BCEX pasleioB Kyp-
coBoH paboThI.
Bo3MoskHbIE HETOU-
HOCTH M OIIMOKH
WCIIpaBIsET C IIO-
MOIIIBIO MPETo/1aBa-
Tems.

OOJBIIMMH HETOY-
HOCTSIMH TIPH BBI-
MOJIHEHUH BCEX pas-
JIeJIOB KypCOBOi1 pa-
0oTel. Bo3MOXHEBIE
HCTOYHOCTHU HcC-
MpaBJIsAeT caM, 0e3
MOMOIIM TIperoia-
BaTEJIS.

BCEX Pa3fIenoB Kyp-
COBOM PabOTHI.

PaccuntbiBaer Tex-
HHUKO-3KOHOMHUYCCKHUC
I10Ka3aTeciinu BapuaH-
TOB CCTHU pa?)JII/I‘-IHI)IMI/I
MCETOAUKAMM.

He BepHo paccun-
TBIBAET TEXHUKO-
OKOHOMHNYCCKHEC

IIOKa3aTejli  Bapu-
AHTOB CCTH pa3JInyd-
HBIMH MCTOJHUKaMMU.

C IONOJHUATEILHON
IIOMOIIBI0 WIH C
omnOKaMid H He-
TOYHOCTSIMA ~ pac-
CUHTBHIBACT  TeEX-
HHUKO-DKOHOMHYE-
CKHE  IOKa3aTeln
BapHAaHTOB cetn
pa3IMYHBIMUA METO-
IIAKAMH.

C HEOOJIBIIUMH
HEJOoYeTaMUd U He-
TOYHOCTSIMH ~ pac-
CUHUTHBIBACT TCX-
HUKO-3KOHOMMYE-
CKHE  II0Ka3aTeNn
BapHaHTOB cetu
PasInYHBIMA METO-
JIUKAMH.

Bezommbouno pac-
CUMTBIBAET  TeX-
HHUKO-3KOHOMHYE-
CKHE  IIOKa3aTelu
BapHaHTOB  CETH
Pa3IMYHBIMUA METO-
JTMKaMHU.

IIpoBoauTE KOMIIEH-
Callil0  PEaKTHUBHOMU
MOILHOCTH W OTpene-
JII€T IOTEPU MOIIHO-
CTM B pacIpezciu-
TENBHBIX CETIX

He BepHo mnposo-
JUTHh KOMITEHCALHIO
PEaKTUBHOM MOII-
HOCTH U oOlpeje-
JIeT MOTEPU MOIL-
HOCTH B pacrpene-
JINTENBHBIX CETAX.

C [OIIOIHUTEILHOM
IIOMOILBI0 WK C
omuOKaMu U He-
TOYHOCTSIMH METO-
JIUKaMH TIPOBOJIUTH
KOMIICHCAIIMIO  Pe-
AKTUBHOU MOIIHO-
CTH U OMNpeaessieT
MOTEPH MOIIHOCTH
B pacIpeaeIuTeb-
HBIX CETSX.

C HeOOJIBIIUMU
HEJOYETaMU U He-
TOYHOCTSIMH TIPOBO-
JTUTH KOMIIEHCAIIAIO
PEaKTHUBHOM MoOLI-
HOCTH M oOIpee-
JSET TMOTEePH MOIII-
HOCTH B pacrpeje-
JINTEJILHBIX CETSX.

Be3zommubouno mpo-
BOJUTH KOMIICHCA-
LIMI0  PEaKTUBHOU
MOIITHOCTH U OIIpe-
JlensieT oTepH
MOIIIHOCTH B pac-
Mpe TN TENbHBIX
CeTsX.




CocraBinsier cxeMbl
3aMeINIeHus IS pac-
gera pPEeKHUMOB pa-
0OTBI DIIEKTPOYCTA-
HOBOK; BBITIOJIHSIET
pacueTbl OCHOBHBIX
MapaMeTpoB  PEXKH-
MOB U JJIEKTPO00OO-

He moxer cocras-
JSTh CXEMBI 3aMe-
mIeHusl s pac-
YyeTa pexuMOB pa-
OOTBI  DJIEKTPO-
YCTaHOBOK;  BBI-
MIOJIHAET PacyeThl
OCHOBHBIX Tapa-
METPOB PEKUMOB

C IOIOJHUATEILHON
IIOMOILI0 WA C
omuOKaMH H He-

TOYHOCTAMU CO-
CTaBJIIECT CXCMbI
3aMCIICHUA JJIA

pacyera peKUMOB
paboThl 3IEKTPO-
YCTAaHOBOK;  BBI-

C HeOOJIBIIUMU
HEeIOoYeTaMU U He-

TOYHOCTAMHU Co-
CTaBJIIET CXCMbI
3aMCIICHUA JIIsL

pacuera pexuMOB
paboTHI  BJIEKTPO-
YCTaHOBOK;  BBI-
MOJIHSICT PaCYEThI

Bepno cocraBiser
CXEMBbl  3aMelle-
HUS JUISL pacyera
PEKUMOB PaOOTHI
3JIEKTPOYCTaHO-

BOK;, BBINIOJHAET
pacdeTel  OCHOB-
HBIX I[1apaMETPOB
pEXKUMOB U DJIEK-

pPYIOBaHUs; aHAIH- | B BIIEKTPooOopy- | HOMHACT PACUCThl | OCHOBHBIX Iapa- | TpooOOpymOBa-
3UpyeT pe3ysbTaThl | JOBaHMA; aHajuu- | OCHOBHBIX Ilapa- | MCTPOB PEXKUMOB | gys; aHATU3UPYET
pacdera  pexuMOB | 3UPYET  pe3yiib- METPOB pe)KgIMOB u 3H6KTP006OPY' pe3ynbTaThl  pac-
paBOTHI cxeM ekt | TATPL pacuera pe- 1 JICKTPOO OPY_ JOBaHUSA, aHAIM- | yeTa PEXKUMOB pa-
POYCTAHOBOK 4 | KUMOB  paboTpl | AOBAHMA, - alali- | 3UpyeT — PE3yJib- | GOTI CXEM DIICKT-
6 cxeM  9jekTpo- | SUPYCT  PE3YIb- | TaThl pacyeTa pe- | poyCTaHOBOK W
DJIEKTPOOOOPYHOBa- YCTaHOBOK u | TaTbl pacuera pe- | 5KUMOB  pabOTHI 371EKTPO0OOPYIO-
HUA. 3I1eKTpo0GOpyIo- | KUMOB  PAOOTHI | cXeM  3IEKTPO- | pamwusL.
BaHUA4. CXEM SJICKTPO- | YCTaHOBOK u
YCTaHOBOK U | 3IIEKTPOOOOpYI0-
3IIEKTPOOOOPYAO- | BaHUS.
BAaHUS.
[lomuota BeimonHeHus | imerores  cyme- | C ommOkamu BBI- | B 11emom BepHO BI- | BepHO BEITIONHSET
3aI[aHHﬁ, IIOJIHOTA OT- | CTBECHHBIC OHH/I6KI/I IIOJIHACT PacyeThl | MOJHACT PacyeThl | paCyY€Thl IIPpHU BbI-
BETOB HAa JIONMOJHHU- | P  BBINOJHCHHUH | IPU  BBINOJIHCHUM | DU BBHIMIOJHECHHUH | TIOMHEHUU  pasjie-
TEJIbHBIE BOIIPOCHI. pa3aesnoB KypcoBOM | pa3aeioB KypcoBOM | pa3/iesioB KYpCOBOM | JIOB KYpCOBOM pa-
paboTel, HEe OTBe- | pabOTBL, OTBedaeT | paboTh, OTBedaeT | OOTHI, Oe3omu-
YaeT Ha JIONOJIHU- | HA  JIOTIOJIHUTENb- | HA  JIOMOJIHUTENb- | OOYHO OTBEYaeT Ha
TCJIbHBIC BOIIPOCHI. HbIC BOIIPOCHI C | HbIC BOIIPOCHI C HC- | NONOJHUTCIILHBIC
OINOKaMH. OOJNBIIMMU  HETOY- | BOIPOCHI.

HOCTSIIMH.

YMeHHne CcpaBHUBATh,
ACJIaThb BBIBOJLI 110 pe-
3yJIbTaTaM BBIIIOJHEH-
HOTO 33J1aHusl.

He ymeer cpaBHHU-
BaThb, COIMOCTABJIIATH
hu 0000mare, a
TaKKXE JOC€J1aTb BbI-
BOZBI 10 pe3yJIbTa-
TaM BBIIIOJTHCHU S
pa3zienoB KypcoBoi
paboTHL

C Ttpymom 0000-
1IaeT JaHHEIE, Olle-
HUBACT  MOJY4YCH-
HbIE  PE3YyJbTATEHL,
JIeNaeT BBIBOJBI TIO
pe3yiabTaTaM — BbI-
TIOJTHEHUS! Pa3JIeioB
KypCOBO#t paboTHI C

HEmoYeTaMH,  He-
TOYHOCTAMU "
OILIMOKAMH.

O0o001I1aeT TaHHbIE,
OIICHUBAET  IMOJy-
YEHHbIE  PE3YIb-
TaThl, JeJaeT BHI-
BOJBI IO pe3yjbTa-
TaM  BBINOJHEHHS
paszenoB KypcoBOi
paboTel ¢ HEOOIB-
IIMMU HeJIoYeTaMu
Y HETOYHOCTSIMU.

CpaBHHUBaAET, COIMO-
cTaBiIsieT M 0000-
maeT IaHHEBIE, ca-
MOCTOSTENIBHO Olle-
HUBAeT  IIOJIy4YeH-
HBIE  PE3yJIbTATHI,
0e3ommboyHO  Jie-
JIaeT BBIBO/IBI IO pe-
3yJII)TaTaM BBIIIOJI-
HEHHS  Pa3JielioB
KYPCOBO#1 pabOThI.

KauectBo odopmite-
HUS 3aJlaHUH.

[MosicHutesnbHas 3a-
MMCKa U Tpaduye-
CKasi 4acThb Kypco-
BOH paboThI
oopmIIeHBI HE B
COOTBETCTBHE c
TpeOOBaHUAMH, HE
MOJTHOCTBIO,  UMe-
FOTCA rpyOBIe
omn6Oku. M mosic-
HUTEJIbHASL 3aIHCKa
u rpaduyeckast
4acTh KypcOBOH pa-
60oTel He odopm-
JICHBI BOOOIIIE.

IMosicuuTenbHas 3a-
MUCKa W rpadude-
CKas 4acThb Kypco-
BOI padoTsI
0o OpMIICHBI  JIUIIIb
YACTHYHO B COOT-
BETCTBHE C Tpebo-
BaHUSIMHU, B HEMOJI-

HOM o00BeMe, ¢
HEeIoYeTaMH,  He-
TOYHOCTSIMH u
OIIMOKaMH.

IMosicauTenpHas 3a-
MMCKa U rpaduue-
CKas 4acThb Kypco-
BOH paboTsI
0o OopMIICHBI B COOT-
BETCTBUE C Tpebo-
BaHUSAMH, B JOCTa-
TOYHOM OOBEME, C
HEOOJIBIINMU HEJO-
yeTaMH U HETOYHO-
CTAMHU.

IMosicHuTesnbHas 3a-
nmucka u rpaduue-
CKas 4acTh KypcCo-
BOH paboThI
0o opMIIEHBI B COOT-
BETCTBHUE C Tpebo-
BaHUSAMHU, B ITOJIHOM
o0beme, Oe3oIu-
004HO.

Ornenka c()OpMHUPOBAHHOCTH KOMIIETESHIIMH TI0 IMOKa3aTelto Hasviku.

Kpurepnit

YPOBCHL OCBOCHMA M OLICHKA

3 |

4 |




HaBrsiku mpoekTupo-
BaHMS  DJIEKTpUYE-
CKHX CeTeH U OLIEHKH
HaJCKHOCTU KOH(U-

MPOCKTUPOBAHUE
SIEKTPUUECKUX Ce-
Tel HW  OIleHKa
HAJEKHOCTH KOH-

MIPOCKTUPOBAHUE
ANEKTPUUECKUX Ce-
TEH ©W  OIcHKa
HAJEKHOCTU KOH-

MPOCKTUPOBAHUE
SIEKTPUUECKUX Ce-
TEH ®W  OIEHKa
HAJEeKHOCTH KOH-

MIPOCKTUPOBAHUE
AIEKTPUUECKUX Ce-
TeM W  OIleHKa
HAJEKHOCTU KOH-

TypaIuy. ¢urypanum. ¢burypanmu. (urypanun. ¢urypanmm.
BBITIOJTHCHA HE | BBIMIOJIHEHA B He- | BBINIOJHEHA C He- | BBINOJIHEHAa  0e3-
BEpHO. IOJIHOM 00BbeMe, ¢ | OOJBIIMMU HeJ0UYe- | OMIMOOYHO, II0 HC-
HeJ0YeTaMu, He- | TaMH W HETOYHO- | XOJHBIM JIaHHBIM U
TOYHOCTSIMH U | CTAMH, TIO HCXOJ- | PEKOMEHIYEeMbIM
omuOKaMH, MO WC- | HBIM JJAHHBIM H pe- | METOIUKAM.
XOJIHBIM JaHHBIM M | KOMEHIYEMbIM Me-
PEKOMEH Ty eMBIM TOJTUKAM.
METOJTUKAM.
HaBpiku cocTaBlie- | COCTaBIICHUE COCTaBJICHUE COCTAaBJICHUS COCTAaBJICHUS
HHS CXEM 3aMelle- | CXEM 3aMEIICHHUS | CXEM 3aMEIICHHUS | CXEM 3aMCIICHUS | CXEM 3aMCHICHHS

HUS M pacyeTa Ia-
pamMeTpoB HX pe-
YKUMOB C IPUMEHE-
HUEM  COBpEMEH-
HOTO  IIpOrpamm-
HOTO o0ecreyeHus.

M pacyer Tmapa-
METPOB MX PEXKH-
MOB C IpHUMEHE-
HHEM COBpPEMECH-
HOTO TMPOrpamMM-
HOro obecreue-
HHS HC BBIIIOJIHCH.

A pacdeTr napa-
METPOB UX PEXKU-
MOB BBINIOJIHEH C
0e3  TpUMEHEHUS
COBPEMEHHOTO
IIPOrpaMMHOI0
obecrieueHusl.

U pacdera Inapa-
METPOB UX PEXKU-
MOB BBITIIOJTHEH C
OPUMEHEHHEM  CO-
BPEMEHHOIO  Mpo-
rpaMMHOTo  obec-
MEYCHHSI.

U pacdera mapa-
METPOB UX PEKU-
MOB BBINIOJIHEH C
HNPUMEHEHHUEM  CO-
BPEMEHHOT'O  TpO-
rpaMMHOTO  obec-
HEeYCHHSI.

HaBbiku pacucTra u

pacdyeT U aHalInu3

pacu€ra H aHa-

pacu€rta M aHa-

pacu€ra MW aHa-

aHaIM3a  ycTaHO- | YCTAHOBHBIIE- JIn3a YCTAHOBUWB- | JIN3a YCTAHOBUB- | JIN3a YCTAHOBUB-
BUBIIMXCS W Io- | TOCS H MOCieaBa- | NIMXCSA W TOCHe- | MIMXCS W MOCIe- | IUXCSl U IMOoCIie-
ClTeABApHITHBIX pe- PUMHOIO  pEXH- | aBAPUMHBIX  pe- | aBApUUHBIX  pe- | aBApUMHBIX  pe-
6 MOB pPaOOTHI BBI- | )KUMOB  PaOOTHI | )KUMOB  pabOTHI | )KUMOB PaOOTHI.
KAMOB pa OTBL. IMOJIHCHBI HE BEPHO. | BBIMIOJIHCHBL C | BBIIIOJIHEHBI C HCE- | BBIIIOJIHCHBI 663-
HeIoYeTaMH, He- | OOJBITUMH He0ue- | OIHOOYHO.
TOYHOCTSIMU U | TaMU WU HCETOYHO-
OIINOKaMH. CTSIMH,
Bri6op MeToauku | HepepHo BbiOpaHa | Meronuka BbINoJi- | MeTomuka BBINON- | MeTOMUKA BBITON-
BBIMOJIHEHHS ~ 3371a- | METOJIMKA BBIMOJI- | HEHUS ~ PA3/IeNOB | HEHUS ~ pa3JelioB | HEHUS  Pa3JelioB
HUSL. HEHHS  Pa3AClioB | KypCOBOW paboOTHI | KypcOBOM padOTHI | KypcoBOH pabOTHI

KypCcOBOIi paboTEHI.

BbIOpaHa He MOAX0-
Jsmas 1 0e3 ydera
HUCXOOHBIX JaHHBIX.

BbIOpaHa B LIEJIOM
BEPHO C YYETOM HC-
XOJIHBIX JAHHBIX.

BbIOpaHa 0Oe301IH-
OO0YHO C Y4ETOM HC-
XOJHBIX JaHHBIX.

AuHanu3 u 000cHOBa-
HUE MOJY4YEeHHBIX pe-
3yJIbTATOB.

He MpOU3BEACH
aHaMM3 pe3yJbTa-
TOB  BBIIIOJIHEHUSA

pa3aenoB KypcoBOu
paboTHL

[IpousBenen aHa-
U3  pe3yNbTaTOB
BBITIOJIHEHUSL ~ pas3-
JIEJIOB  KypPCOBOH
paboTel Cc ommo-
KaMHu, cIieJIaHbl BbI-

BOIBI C HegoYe-
TaMmu, HETOYHO-
CTAMU U  OLIUO-

KamH. Pe3ynbraTh
paboThl HE 000CHO-
BaHBbI.

IIpoussenen ana-
TU3  pe3yJabTaTOB
BBITIOJTHEHHUS ~ Pa3-
JIeJI0OB  KypCOBOH
paboThl,  CleNaHbI
BBIBOJBI C HEOOIIb-
UMK HEeJ0YE€TaMH
H  HETOYHOCTSIMHU.
Pe3synbratsl pa-
00TBl 00OCHOBAHEI,
HMEIOTCS  CCBUIKM
Ha HOPMATHBHEIE,
CIIpaBOYHEIE u
y4eOHO-MeToAnue-
CKHE UCTOYHUKH.

[IpousBenen aHa-
JIU3  pe3yJIbTaTOB
BEITIOJTHEHHUSA — Pa3-
JIEJIOB  KYpCOBOM
paboThI, CcleNaHbI
0e30mMnO0YHbIE

BbIBOABI.  Pe3yiib-
TaThl paboTHI 000C-
HOBAHBI U B ILIEJIOM
apTyMEHTUPOBAHBI,
AMEIOTCS  CCBUIKHU
Ha HOPMATHBHEIE,
CITPaBOYHBIC 5
y4eOHO-METO 1ue-
CKHE UCTOYHUKH.

[Tpu npoMexyToyHOM arTecTauuu B popMe IK3aMeHa:

Ornenka c(hOpMUPOBAHHOCTH KOMIIETECHIINH 10 MOKA3aTeNI0 3HAHU.

Kpurepnii

ypOBCHB OCBOCHU U OLICHKA

2 |

3 | 4

| 5




3HaHUSI KOHCTPYKTHBHOTO BBIMIOJHCHUS BO3-
OYUIHBIX W KaOeIbHBIX JIMHUH 3JIEKTporepe-
Jau U UX THITBI KOH(QUTYpaLH.

He 3HAET
KOHCTPYK-
THUBHOT'O BEBI-
MOJIHEHUS
BO3IYIITHBIX
u  Kabeb-
HBIX JIMHUHA
ANIEKTpOIIe-
pemavym u ux

C oImIno-
KaMd HU He-
TOYHOCTSIMH.
KOHCTPYK-

THUBHOT'O BBI-
TOJIHEHUS

BO3IYIITHBIX
U Kkabenb-
HBIX JIMHHUHA

VYBepeHHo B
LIEJIOM, C He-
OOJIBIINMU
HETOYHO-
CTSMH 3HAeT
KOHCTPYK-
TUBHOTO BbI-
MMOJIHEHUS
BO3IYLIHBIX

Beszomu-
OOYHO 3HaeT
KOHCTPYK-
THUBHOI'O BBI-
ITOJTHEHUS
BO3/TYIITHBIX
n  Kabenb-
HBIX JIMHUU
AIIEKTpPOIIe-

THATIBI  KOH- | DJIEKTpoIle- | W Kabenb- | peJadyd M uX
(urypanuu. | peqadd W WX | HBIX JIMHUW | THIBI  KOH-
TUOBI  KOH- | DIIEKTpore- | Quryparum.
(durypanmu. | penadd U ux
Bo3moxxHBIE | THIIBI ~ KOH-
HETOYHOCTH | (PUTYpaIUH.
u  omuOku | Bo3moxkHbIE
HCTIPABISET | HETOYHOCTH
C TOMOIIBIO | UCIIPABIISICT
npemnogaBa- | cam, 6e3 1o-
T, MOIIM  TIpe-
IMOJIaBaTCIIs.
3HaHHUSA METOJMK BBIOOpA ONTUMAJIBHOIO Ba- He snaer | C own0- | Veepenno B | besomm-
PHAHTa DJIEKTPUYECKOM CETH U TEXHUKO-DKOHO- | METOIMK KaMH M He- | LEJNOM, C He- | 60YHO 3HaeT
MHUECKHE OCHOBBI TPOSKTHPOBAHMS dJeKTpo- | BPIOOpa oIl- | TOUHOCTAMH OonbluMit | METOHMK
SHEPTreTUYECKUX CUCTEM U CeTei THMAIILHOTO | SHACT MCTO- | HETOTHO- BblGopa  on-
BapuaHTa UK BbIOOpa | CTAMH 3HACT | THMAJILHOTO
ANEKTPUYE- | ONTUMAIIb- METOJINK BapHaHTa
CKOM CETH W | Horo Bapu- | BbIOOpa OI- | IeKTpUYe-
TEXHHKO- aHTa »DJcK- | TAMAJLHOTO | CKOM CeTH H
ASKOHOMUYEC- TpnquKof/i BapuaHTa TEXHUKO-
CKHE OCHOBBI | ceTH W TeX- | ICKTpUUe- | SKOHOMHUYE-
IIPOCKTHUPO- HUKO-I2KOHO- CKOW CETU M | CKHE OCHOBBI
BaHUS 3JIeK- | MHYECKHUE TEXHUKO- MIPOEKTUPO-
TpOdHEpre- OCHOBBI ITPO- | DKOHOMHYE- | BaHHUS DIEK-
THYECKUX €KTUPOBa- CKHE OCHOBBI | TPOIHEPTe-
CHUCTEM U Ce- | HUSI  DjieK- | IPOCKTHUPO- | THICCKHUX
TEH. TpOdHEpre- | BaHUS OJIEK- | CHCTEM H Ce-
TUHYECKUX TPOSHEPIC- TCHU.
CHUCTEM U ce- | THICCKUX
Teil. Bos- | cucrem u ce-
MOXHblE He- | TeH.  Bos-
TOYHOCTH M | MOXKHBIC He-
OIIMOKM HC- | TOYHOCTHU
npaBjsieT ¢ | MCIPaBsieT

OMOIIIBIO
MpenojaBa-
TENA.

cam, 0Oe3 mo-
MOIIK  TIpe-
OIaBaTels.




ITomHoTa OTBETOB Ha 3K3aMeHAIMOHHEBIE BO- | He 3HaeT oc- | C omu0- | YBepenno B | besomm-
MPOCHL. HOBHBIX KaMHd H He- | LIEJOM, C He- | O0YHO 3HAeT
CXeM  pac- | TOYHOCTSAMHU | OOJBITUMU OCHOBHEIE
npeaenu- 3HAET OCHOB- | HETOYHO- CXEMBI pac-
TEIBHBIX HBIE CXEMBI | CTAMH 3HAET | Mpeaein-
YCTPOHCTB pacrpenenu- | OCHOBHBIC TEJILHBIX
3JIEKTPO- TEIBHBIX CXEeMBI pac- | YCTpOICTB
YCTaHOBOK, YCTPOUCTB npeaenu- AIEKTPO-
CTPYKTYp- 3JIEKTPO- TEIBHBIX YCTaHOBOK,
HBIX  CXEM | yCTaHOBOK, YCTPOWCTB CTPYKTYp-
SIEKTpHUUe- CTPYKTYDp- 3IEKTPO- HBIE CXEMBI
CKAX CTaH- | HbIE CXEMBbI | YCTaHOBOK, JIIEKTpHUYC-
UUA 4 TOA- | DIACKTpUUE- CTPYKTYDp- CKUX CTaH-
CTaHIIMHA;, HE | CKUX CTaH- | HBIC CXEMEBI | W W I0J-
OTBEYACT Ha | HIMH W TOJA- | NEKTpHUUE- CTaHLIMIL;
JK3aMEHallk- | CTAHLMIi; OT- | CKMX CTaH- | MOJIHOCTBIO
OHHBIC BO- | BEUAeT JINIIb | WA W TIOMA- | BEPHO OTBE-
MPOCHL. Ha HEKOTO- | CTAaHIIMK, B | 4aeT Ha D3K-
phle dK3aMme- | TOCTaTodY- 3aMeHaln-
HAI[MOHHLIE | HOM CTEIIEHU | OHHBIE  BO-
BOTIPOCHL. BEPHO OTBE- | TIPOCHL
Bo3Mmoxuple | yaeT Ha 23K-
HETOYHOCTH | 3aMeEHAalH-
A OlKOKH | OHHBIE  BO-
UCIIpaBisieT | mpockl. Bos-
C TIOMOIIBIO | MOKHEIE HeE-
IpernojaBa- | TOYHOCTH
TENA. HCITPABIISIET
cam, 6e3 mo-
MOIIIA  TIpe-
roJaBaTes.
Ornenka c(hopMUPOBAHHOCTH KOMITCTCHIIMH 10 MOKA3aTeN0 Yvenus.
Kpurepuit YpOoBEHb OCBOECHMS M OLICHKA
2 3 4 5
CaMOCTOSITETbHOCTD He moxet noaroro- | C gononuurensHor | CamoctosaTrenbHOo M | CaMOCTOATEIILHO U

BBITIOJTHCHHA 3aJaHUAA.

BUTH OTBCTHI HA JK-
3aMeHaIllMOHHEBIE

BOHpOCI)I, B TOM
YHCIIE U C IOIOJHU-
TEJIbHOI IOMOIIILIO.

IIOMOIIBI0 HIH C
omuOKaMH HW He-
TOYHOCTSIMH OTBeE-
JaeT Ha JK3aMeHa-
IIUOHHBIE BOTIPOCHI.
Bo3MokHbBIE HETOU-
HOCTH M OIIMOKH
WCHIPABISET C IO-
MOIIIBIO TIPEMo/1aBa-
T

B IICJIOM YBEPEHHO,
¢ HeOOJIBIIINMHU HeE-

0e30mMnb0YHO  OT-
Be4aeT Ha DK3aMe-

[IpaBunbHOCTE  TIpH-
MEHEHHUs] TeopeTuye-
CKOr'0 MaTepuaa.

[Ipu npumeHeHuu
TEOPETHIECKOTO
(JIEKITMOHHOT'0) Ma-
Tepuaga JOMycKa-
[0TCA OIIMOKH, IIPH
OTBETax Ha 3K3aMe-
HAI[MOHHBIE BO-
MIPOCHI.

Teopernueckuit

(JleKIMOHHBIN) Ma-
Tepuan  NpPUMEHS-
€TCSl U UHTEPIIPETH-
pyercs ¢ omuoKaMu
U HETOYHOCTSAMHU
MIpH OTBETax Ha JK-
3aMEHALlMOHHbIE

BOIIPOCHI. Bo3MOX-
Hbl€ HETOYHOCTH H
OmMMOKK  HCTIpaB-
JSeT C MOMOIIBIO
MIpenoaaBaTess.

TOYHOCTSIMH OTBE- | HAIIHOHHBIE BO-
JaeT Ha HK3aMeHa- | MPOCHI.

[IMOHHBIE BOMPOCHI.

Bo3mosxHbIE HETOU-

HOCTH HCHPAaBIISIET

caMm, 0e3 moMoIH

npenogaBaTes.

Teopernueckuit Teopernueckuit
(JlekuMOHHBIN) Ma- | (JIEKIMOHHBIN) Ma-
Tepual OPUMEHS- | Tepuan  MpUMEHs-
€TCsl U UHTEPIPETH- | €TCS U MHTEPIPETH-
pyercs B IICJIOM | pyercs  Oe3oru-
NPaBWIBHO, C He- | OOYHO MPH OTBETax

OOJIBIIMMUA  HETOY-
HOCTSIMH TIPH OTBE-
TaxX Ha dK3aMeHalll-
OHHBIE  BOTIPOCHI.
Bo3morkHBIE HETOY-
HOCTH UCHPABISET
caMm, 0e3 MOMOIIH
penoaaBareis.

Ha DJK3aMEHAaI[HOH-
HBIE BOMPOCHI.




IlonHOTA BEIITOIHECHUS
SHHHHHﬁ, IIOJIHOTA OT-

Nwmerotcss  cyme-
CTBCHHBIE OIIMOKH

C ommbOkamMu OTBe-
yaeT Ha JK3aMeHa-

B nenom BepHo OT-
BEYaeT Ha JK3aMe-

Be3ommboyno or1-
BEYaeT Ha dK3aMe-

BETOB Ha dK3aMEHalll- | PU OTBETax Ha dK- | [IMOHHBIE BOIMPOCHI, | HAIIMOHHBIE BO- | HaIlMOHHBIE BO-
OHHBIC U JIOTIOJIHU- | 3aMCHAIMOHHEIC HE OTBEYACT Ha JIO- | MMPOCKI, OTBEYACT Ha | MPOCHI,  Oe30IIn-
TeJHHBIE BOTIPOCHI. BONIPOCHI, HE OTBE- | MMOJIHUTENFHBIE BO- | JIOTIOJTHATEIHHbIE 00YHO OTBeYaeT Ha
YaeT Ha JOIMOJIHU- | MPOCHL. BONPOCHI C HEOOJTb- | JIOTIOJTHUTEIIBHEIC
TeJIbHBIE BOTIPOCHI. MAMA ~ HETOYHO- | BOIPOCHI.
CTSIMU.
YMeHne cpaBHUBaTh, | He ymeer cpaBHH- | JlomyckaeT ommOKd | YMEET CpaBHHBATh, | YMEET CpaBHUBATH,
JICJIaTh BBIBOJIBI IO Pe- | BaTh, COMOCTABJIATH | IPH  COMOCTAaBJE- | COMOCTABIIATH U | COIOCTABIISATh u
3yJlbTaTaM BBIMIOJHEH- | 1 0000maTh, a | HUM, 0000meHNH U | 0000IaTh, HO JO- | 0000IIaTh, a TAKKEe
HOTO 33/IaHusl. TaKKe Jenarh BBI- | pH (HOPMYIHPOBa- | MycKaeT HEOONbIINE | IeTaeT BEPHBIE BbI-
BOJIbI ITPY OTBETE HA | HUM BBHIBOJIOB HA 3a- | HETOYHOCTH  TPH | BOABI Ha 3ajiaBac-
BOIIPOCHI OHyIeTa JTAaHHBIE BOTIPOCHL. (hopMynrpoBaHUA MBI€ BOITPOCHI.
BBIBOJIOB.
KadectBo odopmite- | OtBeThl  0odopM- | OTBETHI odopm- | OTBEeTHI oopm- | OTBeTHI odhopM-
HUS 33JaHUH. JICHBI ~ Hepa30op- | JICHBI HEaKKypaTHO, | JICHBI aKKypaTHO, C | JICHbI aKKypaTHO, C
YUBO H HEAKKy- | OTCYTCTBYIOT HE0O0- | HEOOXOIUMBIMH TI0- | HEOOXOAMMBIMH TI0-
paTHO, YTO HE IMOJ- | XOJUMBIC TIOSICHE- | SICHCHHSMHU. SICHCHUSIMH ¥ CCBLI-
JIAIOTCS POBEPKE. | HUS B BUue rpadu- KaMU Ha UCTIONb3Yye-
KOB, cxeM U ¢op- MbI€ UCTOYHUKH.
MYJIL.
KauectBo otBera Ha | UMmerotrcst  cyme- | OTBeThI BbINOJ- | OTBETHI BbINOJA- | OTBETHI BBIIOJI-
BOIPOCHI 3K3aMEHAIIU- | CTBCHHBIC OIIMOKM | HEHBI C CYIICCTBEH- | HCHO ¢  HeOOJb- | HEHbI 0€3 OIIMOOK.
OHHOTO OwuJera. MIpH OTBETE HA BO- | HBIMH HETOYHO- | IIUMHU  HETOYHO-
MpOCHI OmieTa CTSMU, HE HOCS- | CTAMH.

OIMMH ~ [TPUHLAIH-
AJIbHBIM XapakTep.

Onenka c)OpMUPOBAHHOCTHU KOMIIETEHIIMH MO MOKa3aTeto Hasbiku.

Kpurepuit YPpOBEHb OCBOCHUS M OIIEHKA
2 3 4 5
HaBbIku IpOEeKTUPO- | IPOCKTHPOBAHKSI | MPOCKTUPOBAHUS | MMPOCKTHUPOBAHMS | MPOCKTHPOBAHUS
Banug 3IIEKTpHUYE- BHGKIpI/I‘{eCKI/IX BHGKIqueCKI/IX BHGKIpI/IquKI/IX BHCKTqueCKI/IX
CKUX ceTeil § | CeTeH W OUCHKM | CETCH M OLICHKHU | CETCH U OICHKH | CETCH M OLICHKU
OLIeHKY HaZIeXHOCTH HaJACKHOCTH KOH- | HAAECKHOCTH KOH- | HQJIE?)KHOCTH KOH- | HAJIC)KHOCTH KOH-
¢burypauuu npu- | purypauuu npu- | urypauuu npu- | purypanuu  mnpu-

KOH(HUTypaIHH. BEJICHBI HE BEPHO. BEIEHLl B HEIOJ- | BEAEHLI ¢ HeOONb- | BeAeHsl  0e30mm-

HOM O00BbeMe, C | IIUMH HeJoYeTaMH | OOYHO.

HEIOYETaMH, HE- | M HETOYHOCTSIMHU.

TOYHOCTSIMH u

OIINOKaMH.
HaBrikn cocrTaBiie- | COCTaBJICHUS COCTaBJICHUS COCTaBJICHUS COCTaBJICHUS

HUSL CXEM 3amelie-
HUSI U pacuera mapa-
METPOB HX PEKUMOB

CXEM 3aMELICHUS
U pacyera mapa-
METPOB UX PEKHU-

CXEM 3aMelLICHUS
U pacyera mnapa-
METPOB UX PEXKHU-

CXEM 3aMEeUICHHS
U pacyera mnapa-
METPOB UX PEXKHU-

CXEM 3aMEeUICHMS
U pacyera mnapa-
METPOB UX PEXKHU-

MOB HE BEPHO MOB BBITIOJIHEHBI C | MOB BBIITOJIHEHBI C | MOB  BBIIIOJIHEHBI
¢ HPUMCHCHUEM CO- HEemoYeTaMH,  He- | HEOOJBIIUMH HEI0- | 0€30IITHO0YHO.
BPEMCHHOI'0  IpPO- TOYHOCTAMH M | YeTaMU U HETOYHO-
rpaMMHOTO oOecrie- OIINOKAMH. CTSIMH, B IIEJIOM
YCHMUS. BEPHO.

Bri6op meronvku Bel- | HeBepHo BbiOpaHa | Meromuka ¢opmu- | Metonuka Bbimon- | BeiOpana — BepHas

IIOJIHCHMSA 3aJaHH.

METOJHKA moaro-
TOBKH OTBCTOB.

pOBaHHUA  OTBETOB
BEIOpaHa B IIEJIOM
BEPHO, HO UMEIOTCA
HE3HAYNTEIIbHbBIE
HETOYHOCTH npu
OTIFICAHUU  pacyeT-
HBIX 3aBUCUMOCTEN
1 rpadUUecKoro Ma-
Tepuana.

HEHUSI OTBETOB BBI-
Opana BepHO, HO
HUMEIOTCS HEJo-
YeThl, He OTHOCSIIIH-
ecsi K OCHOBHBIM
pacyeTHbIM 3aBUCH-
MOCTSIM ¥ Tpadude-
CKOMY MaTepHaiy.

unn Haubojee pa-
IUOHATIbHASL METO-
IuKa  (opMHpOBa-
HUS OTBETOB C IMPH-
MEHEHHEeM Trpadu-
YEeCKOTo U aHAIUTH-
YECKOT0 METOJIOB.




AHanu3 1 000CHOBa-
HUE TIOJYYCHHBIX pe-
3yJIBTATOB.

He MPOMU3BENEH
aHaJN3 OTBETOB.

[IpousBenen ana-
JA3  OTBETOB C
olInOKaMH, cle-
JIaHbl BBIBOABI C
HEeloYeTaMH,  He-
TOYHOCTSIMHU u
OIINOKaMH. Or-
BETBI HE 000CHO-
BaHEL.

IIpousBenen  aHa-
JIU3 OTBETOB, Clie-
JIaHBI BBIBOJIEI C He-
OOJBIINMHU HEI0YEC-
TaMH M HETOYHO-
CTSIMH. OTBeETHI
00OCHOBaHBI, HMe-
IOTCS CCBUIKM Ha
HOpPMAaTHBHBIC,
CITPaBOYHEIE u
yueOHO-MeToAnYE-
CKHE NCTOUHHUKH.

IIpousBenen  aHa-
JU3 OTBETOB, CHE-
maHel  6e301mmboU-
Hble BBIBOABL. OT-
BETHI 0OOCHOBaHBI
1 B LIEJIOM apryMeH-
THPOBAHBI,  HMMe-
IOTCS CCBUIKM Ha
HOPMaTHBHEIE,
CIIpaBOYHBIC u
yueOHO-MeTonnye-
CKHE UCTOYHUKH.




6. MATEPUAJIBHO-TEXHUYECKOE
N YYEBHO-METOIUYECKOE OBECIIEYEHHUE

6.1.

MaTtepuaJIbHO-TeXHHYECKOe o0ecrneueHue

HanmenoBanue crienualbHbBIX TOMEIEHUH U
MIOMEIICHUH JIJIs1 CAaMOCTOSATENBHOM paboThI

OcCHaIEeHHOCTh CHIENUAJIBHBIX TOMEILEHUHN U
MTOMEIICHUH JIJIs1 CAMOCTOSITEIbHOM paboThI

VYyebHas ayiuTopus JUisi IPOBEICHUS JICKIIH-
OHHEIX 3aHATHI

Crienmanu3upoBaHHas MeOelb; MyJIbTHME-
JUUHBIA MPOEKTOP, MEPEHOCHOM 3KpaH, HOYT-

OyK

VYyeOHast ayautopusi JUis MPOBEICHUS IMpaK-
TUYECKUX 3aHATHHA, JTa0OpaTOpHBIX padoT,
KOHCYJIbTAIlNH, TEKYIIero KOHTPOJIsl, IpoMe-
KYTOUYHOM aTTECTALNKU

JlaGopaTopHbie pabOThI MPOBOASTCS B J1a0O-
paTopuu «JIEKTPOIHEPTETHICCKHUE CH-
crembl» (ayn. MK223), ocHalieHHON KOMITh-
1oTepu3oBaHHbIM cTeHaoM D3 1-b-C-K, nos-
BOJISIOIIUM MOJIETTUPOBATh Pa3InyHbIC pe-
KUMBI PabOTHI JIMHUN DJIEKTPOIIEPEayuH, U B
CHeIHAM3UPOBAaHHOM KOMITBIOTEPHOM
kiacce (ayn.MK424), ocHarieHHOM npe3eH-
TallMOHHOM TEXHUKOM (IMPOEeKTOp Acer
Projector P1165) u nepcoHaTbHBIMU KOMITh-
torepamu (Intel Core 13-8100 CPU 3.60 I'T'/
Gigabyte Z370 HD3/ RAM 8192 M6/ HDD 1
T6/ NVIDIA GeForce GTX 750/ AOC 23,8"/
ASUS DRW-24D5MT/ Wi-Fi/ LAN100Mb/
CyberPower BS850E), noaxro4eHHBIMH K
JIOKQJIBHOM CETH YHUBEPCHUTETA C JIOCTYIIOM B
uHTepHeT. JlabopaTopHbIe pabOTHI B KOMITb-
IOTEPHOM KJIaCCE MPOBOJSATCS C IOMOIIBIO
MPOMBIIIIEHHOT'O TPOrPaMMHO-BBIYHCITH-
tenbHOro komiuiekca (I1BK) mis pemenus
3a/1a4 1o pacyery, aHalu3y U ONTUMHU3AIUU
PEKHMOB JIEKTPUICCKUX CETEH U CHCTEM
RastrWin3 ba3oBslit komruiekce (6ecrmaTHast
CTyJICHYECKasl TUICH3US C OTPAaHUICHHUEM 10
YHCITy YIUTHIBAEMBIX Y3JIOB CETH).

YuranbHbIA 3271 OMOIMOTEKH III CaMOCTOS-
TEIbHOU paboThI

Crienmanm3upoBanHass MeOenb; KOMIBIOTEp-
Hasl TCXHHUKA, IIOJKIIIOYECHHAaA K CETU «I/IHTCp-
HET», UMEIOIIasi TOCTYI B 3JIEKTPOHHYIO HH-
(hopmarmoHHO-00pa30BaTENBHYIO CPETY

6.2. JInIeH3HOHHOE ¥ CBOOOHO PACIPOCTPAHsIeMOe MPOrPaMMHOe obecrneyeHne

No Hepequb JIMICH3WMOHHOI'O IMPOrpaMMHOTO PexBusutnl MOATBCPKAAOIICTO JOKYMCHTA

o0ecrnedeHusl.

1 Microsoft Windows 10 KopriopaTtuBHas Cornamrenre Microsoft Open Value Subscrip-
tion V6328633. CornalieHue AeiCTBUTEIbHO
¢ 02.10.2017 no 31.10.2023). Hdorosop mo-
craku [10 0326100004117000038-0003147-
01 ot 06.10.2017

2 Microsoft Office Professional Plus 2016 Cornamenne Microsoft Open Value Subscrip-
tion V6328633. Cornamienue qeliCTBUTEIBHO
¢ 02.10.2017 o 31.10.2023

3 Google Chrome CBoboaHo pacnpocTpansemoe 1O cormacHo

YCIOBHAM JIMICH3MOHHOI'O COTJIAlICHUA




6.3. [lepeueHb y4eOHBIX U3IAHUI U YUeOHO-METOAMYECKHX MATEPHAJIOB

1. JIpikuH, A. B. Dnektpudeckue cucTeMsl U ceTu: yueb. mocodue / A. B. JIbikun.
- M. : Jloroc, 2008. - 253 c.

2. Kapanersn, .I'. CnpaBo4HHMK MO MPOEKTUPOBAHUIO DICKTPUUECKUX CETEH.
[DnexTpoHHBIN pecypc]| — DnextpoH. nqaH. — M.: DHAC, 2012. —392 c. — Pexxum noctyna:
http://e.lanbook.com/book/38546 — 3aru. ¢ skpaHa.

3. [IpaBuiia ycTpoiicTBa 37€KTPOYCTAHOBOK : BCE ACHCTBYIOIIUE Pa3/Ieibl IIECTOrO
M CEJILMOT0 M3/. C M3M. M JI011. 1o cocT. Ha 1 masa 2012 r. - M. : KHOPYC, 2012. - 488 c.

4. T'epacumenko, A. A. Ilepemaua u pacnpeeneHue EKTPUUECKOW HEPrUu :
yueb. mocodbue / A. A. I'epacumenko, B. T. ®enun. - 2-¢ uzn. - PoctoB H//] : denukc,
2008. - 717 c.

5. Xoponsckuii, B. 5. TeXHUKO-3KOHOMHUYECKHE PacUEeThl pacHpeacTUTeIbHBIX
ANEKTPUUECKUX ceTel : yueO. mocoOue /ISl CTYAEHTOB BBICII. arpap. y4e0. 3aBeICHUI 110
HarnpasieHuto 140200 "DnekrposHepretka" u cneunanbHocTd 140211 "DnexrpocHad-
xenue" / B. S. Xoponsckuii, M. A. Tapanos, JI. B. [lerpos. - Mocksa : @opym, 2015. -
96 c.

6. [lIsenos, I'. B. [loTepu anmekTposnepruu npu €€ TpaHCIOPTE MO IICKTPUUECKUM
CEeTSIM : pacyeT, aHaJIu3, HOPMUPOBAHUE U CHIDKEHHE : yueO. mocoOue ISl CTYIEHTOB
BY30B, OOYyYaloIUXCsl MO HarpaBieHUio moAarotoBku 140400 "DnekTposHepreTuka u
anektporexnuka" / I'. B. lIsenos, O. B. Cumnauea, O. B. CaBuenko ; pen. 0. C. XKe-
ne3ko. - Mocksa : MOU, 2013. - 422 c. : Tabm., rpad.

6.4. [lepeueHb HHTEPHET pPecypcoB, NPO(ecCHOHAIBHBIX 023 JaAHHBIX, HH()OPMAIIU-
OHHO-CIIPABOYHBIX CHCTEM

1. Caiit nyonuunoro akiuonepHoro oomectsa (ITAO) «Poccuiickue cetn» [Dnek-
TpOHHBIN pecypc]| Pexxum noctyna: http://www.rosseti.ru/ — 3ariaBue ¢ 3kpaHa.

2. Canr ITAO "MPCK Ilentpa"[DnekTpoHHbIi pecypc] Pexum mocrtyna:
http://www.mrsk-1.ru — 3ariaBue ¢ SKpaHa.

3. Caiitr denepanbHON ceTeBOM KOMIAaHWU EIMHOW DHEPreTHYECKOW CHCTEMBbI
(®CK EDC) [nexTponnslii pecypc] Pexxum nocrymna: http://www.fsk-ees.ru/ — 3arnasue
C 3KpaHa.

4. Dnextposneprernueckuit Mudopmanmonnsiit Llentp: becruiatnas snekrpoTex-
Huueckas nureparypa, I'OCTel, P/[, HopmaTuBHas JOKyMeHTauus. JHEPreTUKA, DIIEK-
TPOTEXHUKA, 3JIEKTPOIHEPIeTHKA - CIIPABOYHUKU MO 3JIEKTPOCHAOKEHUIO, IIEKTpUYE-
CKUM MalllMHaM, JIEKTPUYECKUM CETSAM U mojcTaHuusM. HoBocTu sHEpreTuku, aHaiu-
TnKka. @OopyM  JHEPreTUKOB  [DJIEKTpOHHBIM  pecypc] Pexum  nmocryma:
http://www.electrocentr.info/ — 3arnaBue ¢ sxpana.

5. DIeKTpUYECKHE CETH, 000PYJIOBAaHUE DJIEKTPOYCTAHOBOK [DJIEKTPOHHBIM pe-
cypc] Pexxum noctyma: http://www.forca.ru — 3ariiaBue ¢ 3KpaHa.



http://www.rosseti.ru/
http://www.mrsk-1.ru/
http://www.electrocentr.info/
http://www.forca.ru/

7. YTBEPXKJEHUE PABOYEN TIPOT PAMMBI*

PaGouass mporpamma yTtBepkaena Ha 20 /120 Y4EOHBIM TOJ

0e3 U3MeHEeHH / ¢ N3MCHCHHUAMMU, I[OHOJ'IHGHI/IHMI/IZ

[IpoTokon Ne 3acenanus kKadeapbl OT « » 20 T.

3aBeayromuii kadeapoi

noamics, PO

JIupeKTop UHCTUTYTA

noamucs, DO

! 3anonnseTcsa Kaxabli ya4eOHbIH IO HA OTAEIbHBIX JIICTAX
2 HyxHoe Noq4epKHyTh





