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Ilepeuenv komnemenyuit U UHOUKAMOPOE OOCMUNCEHUSA KOMNEMEHYUIL C YKA3AHUEM IMAN0E POPpMUpoCanus
6 npoyecce 0C60eHUA OUCYUNIUHDL
Komnerenmus:
[IK-1 CnocoGeH pa3pabaTbIBaTh OTEIbHBIEC PA3/IeNbl IPOEKTA HA PA3IMYHBIX CTAIUSAX MIPOCKTHPOBAHUS CHCTEMBI DJICKTPOCHA0KEHUS U

0(hOpMIIATH TEXHUYECKYIO TOKYMEHTALIUIO

[1K-1.1 3naeT OCHOBHBIE HOPMBI, ITPABHJIA U TOJOXKEHUS, UCIIOIb3yEeMbIE MPH MPOSKTUPOBAHUH CHCTEMBI AIEKTPOCHAOKEHHS; KITaCCU(PHUKAIIHIO,
KOHCTPYKLIUHU, TEXHUYECKHE XapaKTEPUCTUKH 000pYIOBAHUS CUCTEMBI HJIEKTPOCHAOKEHUS

[1K-1.2 YMeeT npoBOJUTH TEXHUKO-DKOHOMUYECKYIO OIIEHKY Pa3paOO0TaHHOM CHCTEMBI AJIEKTPOCHAOKEHHS; HCIIOJIb30BaTh TEOPETHUECKUE 3HAHHS
Ha MPaKTHKE NP IPOESKTUPOBAHUU CUCTEMBI JIEKTPOCHAOKEHUS

[1K-1.3 Brnageer 6a30BbIMH 3HAHUSIMH B OOJIACTH CHUCTEM 3JIEKTPOCHAOKEHHSI, HABBIKAMH HCIIOJIB30BAaHHMS OCHOBHBIX METOJIOB pacueTa JyIs
IIPOEKTUPOBAHUS CUCTEM DJICKTPOCHA0XKEHUS

JIsL 0YHOTO M 0YHO-3a0YHOI'0 OTJACIICHHI

HNuaukaropbl Jrtansl (OPMUPOBAHMA B MPoOLecce OCBOEHHUS THCIHMILIMHBI
JOCTHKEH ST Jlexuun IpakTHYecKHe JIa6opaTopHsie KypcoBoii npoekT Haumenosanue
KOMIIETeHI[U U 3aHATHA 3aHATHSA (padota) OLEHOTHOTO CpeACTBA
IK-1.1 Tema 1-6 Tema 1-5 Tema 2-3; Tema 6 He npenycmoTpenst PacuerHo-Tpaduueckas
paboTa/aK3aMeH
IK-1.2 Tema 1-6 Tema 1-5 Tema 2-3; Tema 6 He npenycmoTpenst PacuerHo-Tpaduueckas
paboTa/aK3aMeH
IK-1.3 Tema 1-6 Tema 1-5 Tema 2-3; Tema 6 He npenycmoTpenst PacuerHo-Tpaduueckas
paboTa/aK3aMeH
14 3a09HOT0 OT/IENCHUS
Nupukatopsl Jrtansl GOPMUPOBAHMA B NPoLecce OCBOCHHUS THCIMILIMHBI
= HaumeHoBanme
AOCTHIKEHHU S Jlexknun IIpakTHyeckue JlaGopaTopHbIie Kypcosoii npoekt
OLICHOYHOI'0 CpPe/ICTBA
KOMIIeTEHIIUH 3aHATHS 3aHATUA (padora)
IK-1.1 Tema 1-3, | Temal, Tema 3, Tema 6 He npenycmoTpensl KoHnTponsHas
Tema 5 Tema 5 paboTa/sK3aMeH
IK-1.2 Tema 1-3, | Temal, Tema 3, Tema 6 He npenycmotrpensl KoHnTponbHas
Tema 5 Tema 5 paboTa/sK3aMeH
IK-1.3 Tema 1-3, | Temal, Tema 3, Tema 6 He npengycmorpensl KoHnTponsHas
Tema 5 Tema 5 paboTa/sK3aMeH




Ilepeuenv oyenounvix cpeocme no oucyunaune (Mooyi)

JIsL O4HOTO M OYHO-3a0YHOT0 OTACICHUI

Min, 6a;L10B

Max, 6an10B

OueHo4HbIe CpeACTBa Kou-Bo (6a30Bb1ii ypoBeHD) (MOBBIMIEHHBIH
YPOBEHb)
PacuerHo-rpaduueckas 1 36 60
paborta
DK3aMeH 1 24 40
HToro: 60 100

J11s1 3a04HOTO OTACIICHHUS

Min, 6a;L10B

Max, 6an10B

OueHovHbIe CpeACTBA Ko.1-Bo (6a3soBE1ii ypoBeHD) (MoBbBIIEHHBIH
YPOBEHBb)
KonrtponbHas pabora 1 36 60
OKk3aMeH 1 24 40
Hrtoro: 60 100




HlIxana ouenusanusn

Indposoe
BbIpaKeHue

Bripaxenue B
0aJsnax:

CioBecHoe
BbIpa:KeHHe

Kputepun onleHKH HHIUKATOPOB JOCTH:KEHHS MPU (hopMe KOHTPOJIA:

JK3aMeH / 3a4eT ¢ OLeHKOI

3adyerT

5

87 -100

OTan4HO
(3auteHo)

OLleHKa «OTJIMYHO» BBICTABJISIETCS CTYNCHTY, €CIH TEOPETUUYECKOE
coJiepKaHUe Kypca OCBOEHO TOJHOCTBIO, 0e3 MpoOesIoB; UCUEPIBIBAIOIIE,
MOCNEI0BATEIbHO, YE€TKO M JIOTMYECKU CTPOMHO H3JIaraer marepuar;
CBOOO/IHO CIIpaBISIETCS C 33JadaMH, BONPOCAaMH W JAPYTUMH BHUAaMU
NPUMEHEHUS 3HAHUW; UCTIOJIBb3YET B OTBETE JOMOJHUTEIbHBIA MaTepUall BCE
NpEeAyCMOTPEHHbIE MPOrpaMMOM 3aJaHUsl BBINOJHEHBI, KayecTBO MX
BBITIOJTHEHHUS OIEHEHO YHCIIOM OajuioB, ONM3KUM K MaKCHMaJbHOMY;
aHAIIM3UPYET MOITYUYEHHBIE PE3YJIbTAThl; MPOSBIISIET CAMOCTOATEIBHOCTD IPU
BBIIIOJTHEHUHN 3aJlaHUI

74 - 86

Xopo1o
(3auTeHO)

OLeHKa «XOpOILIO» BBICTABISIETCS CTYNEHTY, €CIU TEOPETUUECKOE
coJlep)KaHHEe Kypca OCBOEHO IIOJTHOCTHIO, HEOOXOIUMBIC IPAKTUYECKHE
KOMIIETEHIINK B OCHOBHOM C(OPMHPOBAHBI, BCE MPEIyCMOTPEHHBIE
MporpaMMoit oOydeHusl y4deOHbIe 3aJaHUs BBINOJTHEHBI, KadeCTBO WX
BBIMIOJIHEHUST JOCTATOYHO BbICOKOE. CTYIEHT TBEpPAO 3HAET Marepual,
rpaMOTHO W MO CYHIECTBY M3Jarae€T €ro, He JONyCKas CyIIECTBEHHBIX
HETOYHOCTEW B OTBETE HA BONPOC.

60 -73

VY nosnersopu
TEIBLHO
(3auTeHo)

OueHka  «yAOBIETBOPUTEIBHO»  BBICTABIAETCS  CTYIOEHTY,  €CIHU
TEOPETHYECKOE COAEpPIKaHWE Kypca OCBOCHO YaCTHYHO, HO TMPOOENbl He
HOCSAT CYIIECTBEHHOTO XapakTepa, OOJBIIMHCTBO TPEAYCMOTPEHHBIX
MPOTPaMMOii 3aJ]aHWH BBITIOIHEHO, HO B HUX UMEIOTCS OLIHOKH, TIPH OTBETE
Ha MOCTAaBJICHHBIA BOIPOC CTYJEHT AOMYCKAeT HETOUHOCTH, HETOCTATOYHO
MpaBUWIbHbIE (OPMYIUPOBKH, HAOIIONAIOTCS HApYIIEHUS JIOTHYECKON
[IOCJIEI0BATEIBHOCTH B U3JI0KEHUU IPOTPAMMHOI0 MaTEpHAIA.

OreHka

JIOTHYCCKH

HC3HAYUTCIIBHBIC HCA0YCThI
TaKHe
CaMOCTOATCIIBHOT'O

CTYyJICHTA,

OIMOKY U TIp

«Ba4YTCHO»
CTYACHTY, €CJIM OTBETHI
TEMaM JUCHUITIIMHBI

BBICTABIISICTCS
Ha BOMPOCHI IO
IMOCJICIOBATEIIbHEI,
JOIYCKAKOTCS

B OTBETC
OTCYTCTBHUE
peueBbie

H3JIOKEHEI,

KakK
BBIBOJIA,

Hmxe 60

Heynosnersop
UTEJNBHO
(1e 3auTeHO)

OneHka «HEYyAOBIETBOPUTEIBHO» BBICTABISIETCS CTYAEHTY, €CIM OH HE
3HAaeT 3HAUUTENBHOM YacTH MPOrpaMMHOIO MaTepuana, JOMyCKaeT
CYLIECTBEHHbIE OIMMOKH, HEYBEPEHHO, C OONBIIMMH 3aTPYAHEHUSIMHU
BBHITIOJIHSIET ~ TIpaKTHYecKhe  paboThl, HEOOXOJAMMBIE  MPAKTUYECKHE
KOMIIETEHIIMM He C(OPMUPOBAHBI, OOJBLIIMHCTBO MPEAYCMOTPEHHBIX
MporpaMMoii O00y4eHHUs] Y4eOHBIX 3aJlaHWi HE BBIOJIHEHO, KAa4eCTBO HX
BBITIOJTHEHHS OIIEHEHO YUCIIOM 0alyioB, OJIM3KHUM K MUHUMAJIBHOMY

Orenka
CTYJICHTY,

«HEC 3a4TCHO»
€CJIn

BBICTABJIACTCA

CTYACHT HC 3HACT

OCHOBHBIX TIOHSTHH TEMBEI JUCITUITIIINHBI,
HC OTBCYACT Ha AOOIIOJHHUTCIIBHBIC H
HaBOJAIIMEC BOIIPOCHI MPETIOaBaTCIIA.




KpaTkas xapakTepucTuka olleHOYHBIX CPeACTBA

Ne Haumenosanue IIpencraBiienne
I /;1 OLIEHOYHOT 0 Kpartkasi xapakTepucTuKa OLIEHOYHOT'0 CPeACTBA OLIEHOYHOI 0
cpeacrsa cpencrsa B GpoHae
1 2 3 4
. Kommnexr
CpencTBo NpOBEPKU YMEHUN MTPUMEHSTh
KonTponbhas KOHTPOJIbHBIX
MOJTyYEHHBIC 3HAHUS JUIsl peLICHUs 3a/1a4 .
1 pabora 3aJJaHui 110
OTpPEIeNIEHHOT0 TUIIA TI0 TEME WJTU pa3jeny.
BapHaHTaM
PacueTio CpencTBo NpoBEPKH YMEHUN TPUMEHSTh KommnekT 3anannii
MOJIy4eHHBIC 3HAHUS 110 3apaHee ONpeICICHHON JUTSL BBITIOJTHEHUS
2 rpaduueckas .
pabora METOJIMKE JUISl PEIIeHHUs 334 U 3aJaHUi 10 pacueTHo-

MOAYJIHO UJINW TUCHUIIJIMHE B LICJIOM.

rpaduueckoil paboThI




MunmcTepcTBO HayKu U Bhiciero oopasosanus Poccuiickoit denepanuu
HuxHexkaMCKkuil XMMUKO-TEXHOJIOTMUECKUN (MHCTUTYT) (heaepaaIbHOTO
rOCyJ1apCTBEHHOI'O OFO/I)KETHOTO 00pa30BaTEIbHOTO YUPEKICHUS
BBICILIET0 00pa30BaHMs
«KazaHckuii HalMOHAIBHBIN UCCIIEOBATEIbCKUN TEXHOJIOTUYECKUN YHUBEPCUTET»

Dakynvmem UHGOPMAYUOHHBIX MEXHONOSUU
Kageopa snexmpomexnuku u snepeoobecneuenus npeonpusmuii

Hampasnenue noaroroBku 13.03.02«1eKTpoIHEPreTUKA U YJIEKTPOTEXHUKA)
[Tpodmitb «IaeKTpocHAGKEHH e

PacuerHo-rpajguuyeckas padora
1o aucHuIinHe « CUCTEMBbI 3JIEKTPOCHA0KEHNS TOPOJIOB U MPOMBIIIIICHHBIX
IPEAIPUATHN
(0YHOTO ¥ OYHO-320YHOTO OT/ICIICHHS)

KonTpoabnas padora
«CHuCTEMBI 3JIEKTPOCHA0KEHHS TOPOJIOB M MPOMBINIJICHHBIX MPEANPUITUN
(7151 320YHOTO OTJEJICHHS)

Bonpocwt, noonesxcaujue pazpadomke 6 xooe 8blnOJAHEHUA PAOOMbL:

1. BpIOOp 27E€KTPOU3MEPUTETBHBIX TPUOOPOB:

* 00OCHOBaHHME KOJIMYECTBA, TUIIOB M TPEACIOB H3MEPEHHUS BBIOPAHHBIX
npuOOpoB (aMIIEPMETPOB, BOJIBTMETPOB, BAaTTMETPOB, BapMETPOB, CUYETUHKOB,
JaCTOTOMEPOB H T.1I.);

* TEXHUYECKUE XaPAKTEPUCTUKU BHIOPAHHBIX MPUOOPOB B TAOIMYHOM opMme.

2. Bp16op TpancopMaTOpOB TOKA U OTIPEIEICHUE CEYSHUS COSTMHUTETBHBIX
IPOBOJIOB:

= BbIOOp TpaHCHOPMATOPOB TOKA IO HOMHUHAIBRHOMY HaNpPsHKEHHUIO,
HOMUHAJIBHOMY TOKY TE€PBUYHOM IIE€MH, KIACCy TOYHOCTH W HOMMHAIBHOMN
MOIIHOCTH BTOPUYHOH IIETIH;

* TEXHMYECKHE XapaKTEPUCTUKHU BHIOPAHHBIX TPaHCHOPMATOPOB B TAOJIUYHOM
dbopwme.

3. Bb100op TpaHcpopMaTOpOB HANPSKEHUS:

* BBIOOp TpaHC(HOPMATOPOB HAMPSHKCHHSI IO HOMHHAJIBLHOMY HAIpPsDKEHUIO,
KJIACCy TOYHOCTH U BTOPUIHOM HArPY3Ke,;

* TEXHUYECKUE XapPaKTEPUCTUKU BHIOPAHHBIX TPAHCPOPMATOPOB HAMIPSHKCHUS
B TaOJIUYHOM opme.

4. W300pa3uth  DJEKTPUYECKYID CXEMY  MOJKIIOYEHHUS  BbIOpAHHBIX
U3MEPUTENbHBIX NpUOOpOB M ammapaToB. M3y4uuTh yCIOBHOE M rpaduyueckoe
n300pakeHre MpUOOPOB U SNEKTPUUECKUX alapaToB.



HcxonHble naHHbIE U1 pacyeTa npuBeneHsl B Taduuue [11.

Tabamuuna I11
Hamvenopanme SIeKTPOCTAHIHA TMorr#armat TpaRCcGopMaTop-
BapHAHTA U (Pe) gad nogcTasmad (T1T) Uy (Sg)
1 6.3 xB (1.6 MBT)
2 110/10 B (10 MBA)
3 6.3 B (1,25 MB1)
4 35/10 B (25 MBA)
5 10,5 B (12 MBT)
6 35/10 &8 (1,6 MBA)
7 6.3 xB (6 MBT)
8 35/10 &B (2,5 MBA)
o 6.3 xB (1 MBT)
10 35/6 ¥B (6.3 MBA)
11 6.3 xB (2 MBT)
12 35/6 kB (4 MBA)
13 10,5 ¥B (6 MBT)
14 110/10 kB (6.3 MBA)
15 10,5 B (3 MBT)
16 10/6 ¥B (1.6 MBA)
17 10.5 B (3.2 MBT1)
18 110/10 B (40 MBA)
19 6.3 kB (20 MBT)
20 110/10 B (25 MBA)
21 6.3 kB (32 MBT1)
22 110/10 B (16 MBA)
23 10,5 B (25 MBT1)
24 220/10 kB (40 MBA)
25 10,5 B (32 MBT1)
26 220/10 kB (32 MBA)
27 10,5 B (63 MBT1)
28 220/10 kB (63 MBA)
20 6.3 kB (12 MBT1)
30 110710 6B (2.5 MBA)

MakcumMaJbHbIA 0aJJ1 32 KOHTPOJIbHYI0 pPadory (pacdeTHO-rpadpuyeckyro
padory) cocraBisier 60, MUHUMAIBHBINA 0aJ11 36.
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Bomnpocsl k 3xk3aMeny
Ilo nucuumniamae
«CHCTEMBI DJIEKTPOCHAOKEHMS TOPOJI0B ¥ NPOMBIIUICHHBIX IPEIIPUSITHI

VYrpoiiieHHas CTPYKTypa CUCTEMBI 3JIEKTPOCHAOKEHUS MPEITPUSTUH.
VYrpoliueHHas CTpyKTypa CUCTEMBI 3JIEKTPOCHA0KEHUSI TOPOOB.
OcHoBHbIE TPEOOBaHUS, MPEIBABISIEMBIE K CUCTEMaM 3JIEKTPOCHAOKEHUS.
XapakTepucTUKa UCTOYHUKA MUTAHUSI.
XapakTepucTrKa MyHKTa MMpUeMa 3JIEKTPOIHEPTUU.
Bri0op HanpsiKeHUs MUTaHUS IYHKTa IpUeMa JICKTPOIHEPTUH.
Pacder nuTaromuyx JMHUHN IEKTPONIEPEAAUH.

8. Beibop ¥ mpoBepka CHJIOBBIX TpaHCPOPMATOPOB TYHKTa TMpHEMa
AIEKTPOIHEPTHH.

9. CuctemMbl  YCTPOMCTB  BBICIICTO  HANpsHKCHUS  MYHKTa  [pUeMa
AIEKTPOIHEPTHH.

10. Cxembl PY Hm3MIETO HANPSDKEHMSI ITYHKTA MPUEMa dJICKTPOIHEPTHH.

11. Beibop mMecTa pa3MelieH s MyHKTa MprueMa 3J1eKTPOIHEPTHH.
12. BriGop HampspKEHUS pacpeeTUTeIbHON CETH.

13. Be160op cxeMbl pacnpeeTuTeIbHON CETH.

14. Bb10op unciia ¥ MOUTHOCTH IIEXOBBIX TpaHCHOPMATOPOB.

15. Bb100op THMa IIEXOBBIX TPAHC(POPMATOPOB C YUETOM OKPYKAIOIICH CPE/Ibl.

16. Be1bop mecTa pa3MenieHus 1eX0BbIX TPaHC(HOPMATOPHBIX MOICTAHIINHA .

17. Be16op cxeMbl BHYTPUIIEXOBOM paclpeAeIuTeILHON CETH.

18. CriocoObI TpaHCIOPTA PIAEKTPUUYECKON IHEPTUU.

19. Beibop cmocoba TpaHcHoOpTa SJEKTPUUYECKON IHEPTUU HA PA3THUHBIX
YPOBHSIX CHCTEMBI DJIEKTPOCHAOKCHHUSI.

20. YcnoBus BeIOOpa KaOEIbHBIX JIMHUN.

21. [TpuHIIUTT KOMIIEHCAIIUUA PEAKTUBHOW MOIITHOCTH.

22. OnpenesieHHe SKOHOMUYECKOTO0 MEPEeTOKa PEaKTUBHOM MOIIMHOCTH OT
WMCTOYHUKA MTUTAHUS K TOTPEOUTEINIO.

Nook~wbdE



23. Onpenenenue nNoTpedIIeMON PEaKTUBHOM MOITHOCTH IO MPEANPHUITHIO B
LEJIOM.

24. Onpenenenne CyMMapHOW MOIIHOCTH KOMIICHCHUPYIOIIUX YCTPOMCTB IO
OPEINPUITHIO B IIETIOM.

25. Onpenenenre NoTpedIsieMoi peakTUBHOM MOIITHOCTH B Y3JI€ HATPY3KH.

26. OmpeziesieHHe CyMMAapHOM MOIIHOCTA KOMIICHCUPYIOIIUX YCTPOWCTB B
pacrnpeaenuTeabHbIX ceTsax 10 1 kB.

27. OnpeziesieHHe CyMMAapHOM MOIIHOCTA KOMIICHCUPYIOIIUX YCTPOWCTB B
pacrnpenenuTeabHbIX ceTsX Boie 1 kB.

28. Onpenenenrne MOTpeOIsIeMOW PEAKTUBHOM MOIIHOCTH PEaKTUBHOM
MOIIHOCTH IO 1I€XaM MPEATPHUATHSI.

29. CpenctBa KOMIICHCALMM PEAKTUBHON MOIIHOCTH Ha MPOMBINIICHHBIX
MPEANPUATHSX.

30. CpencrBa KOMIEHCAIMY PEAKTUBHOM MOIIIHOCTH B TOPOJICKUX CETSIX.

31. Beibop u mpoBepka 3IEKTPOOOOPYNOBaHMS Ha PA3JIUUYHBIX YPOBHSX
CUCTEMBI 3JIEKTPOCHAOKEHUS

32. YcnoBus BbIOOpa KOMMYTAIIMOHHBIX aIapaToB.

33. YcnoBusi MpoBEpKH KOMMYTAIIMOHHBIX alllapaToB K JIEHCTBUIO TOKOB
KOPOTKOTO 3aMbIKaHHUSI

34. YcnoBus POBEPKH TOKOBEAYIIUX YacTel K JEUCTBHIO TOKOB KOPOTKOTO
3aMBIKaHUS

35. Beibop BapumaHTa KOMIIOHOBKH  OTKPBITOTO  PacCIpeAcIUTEILHOTO
YCTPOWCTBA

36. BeiOop BapmaHTa KOMIIOHOBKM  3aKPBITOTO  PaCIpEeACIUTEILHOTO
YCTPOWCTBA

37. Bb16op BapuaHTa KOMIIOHOBKH PaclpeIeTUTEILHOTO MyHKTA.

MakcuMaabHbIi 0aJ1J1 3a 3k3aMeH cocTaBjsieT 40, MUHUMAJIbHBIN 0as1 24.
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