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Ilepeuenv komnemenyuit U UHOUKAMOPOE OOCMUNCEHUSA KOMNEMEHYUIL C YKA3AHUEM IMAN0E POPpMUpoCanus
6 npoyecce 0C60eHUA OUCYUNIUHDL

IIK-1 Cnocoben pa3pabaTbiBaTh OTAEIbHBIE DPa3/elbl MPOEKTa HAa PA3JIMYHBIX CTaJAUAX MPOEKTUPOBAHUS CHCTEMBbl NIEKTPOCHAOKEHUS U
0(hOpMIIATH TEXHUYECKYIO TOKYMEHTALIHUIO.

WMHaukaTopbl KOMIIETEHIUH:

IIK-1.1 - 3HaeT OCHOBHBIE HOPMBI, IIpaBWa M IOJIO)KEHUS, HCIOJIb3YEMbIE IPH IPOEKTUPOBAHUM CUCTEMBI 3JIEKTPOCHAOKEHUS;
KJ1acCU(UKALIMIO, KOHCTPYKIMH, TEXHUUECKUE XapaKTEPUCTUKH 000py10BaHUS CUCTEMBI 2JIEKTPOCHAOKEHNUS;

[1K-1.2 - YMeeT mpoBOIUTH TEXHUKO-DKOHOMHUYECKYIO OLIEHKY pa3pabOTaHHOW CHUCTEMBI SJIEKTPOCHAOKEHHSI, MCIIOIb30BaTh TEOPETHUECKHUE
3HaHUS Ha NPAKTUKE IPU POEKTUPOBAHUM CUCTEMBI AJIEKTPOCHAOKEHNUS;

[1K-1.3 -Bmageer 6a30BbIMH 3HAHUSIMH B OOJIACTH CHUCTEM DJIEKTPOCHAO)KEHUS; HABBIKAMH HCIOJIB30BAHUS OCHOBHBIX METOJIOB pacuera s
IIPOEKTUPOBAHHUS CUCTEM 3JIEKTPOCHAOKEHUSL.

[1K-2 CnocoGeH pa3pabaTeiBaTh OTIENBHBIE pa3fefibl MPOEKTa Ha PA3IMYHBIX CTAAUAX HPOSKTHPOBAHUS ABTOMATHU3MPOBAHHON CHCTEMBI
yIIpaBJIeHUs TEXHOJIOTUYECKUMU TpolieccaMy U 0hOPMIISITh TEXHUUECKYIO TOKYMEHTALUIO.

NHukaTopbl KOMIETEHIUN:

IIK-2.1 3HaeT OCHOBHBIE HOPMBI, IIpaBUJIA U MOJOXKEHUS, UCIIONb3yEMbIE IIPH NPOECKTUPOBAHUM aBTOMATHU3UPOBAHHOW CHUCTEMBI YIIPABIICHUS
TEXHOJIOTUYECKAMHU TIPOLIECCAaMHU; KIAacCU(UKALUIO, KOHCTPYKIHH, TEXHUYECKHE XapaKTEPHCTUKU OOOPYHAOBAaHHUS aBTOMATU3MPOBAHHOW CHCTEMBI
YIIPaBJICHMS TEXHOJOTNYECKUMHU MPOLIECCAMU;

[1K-2.2 YMmeeT npoBOIUTh TEXHUKO-DKOHOMUYECKYIO OILIEHKY pa3pabO0TaHHOW aBTOMAaTH3UPOBAHHOM CHCTEMBl YIPABIEHUS TEXHOJIOIMYECKUMU
IIpOLIECCAMH; HCIIOIb30BAaTh TEOPETUYECKUE 3HAHUA HA IPAKTUKE IIPU IPOCKTUPOBAHMM aABTOMATU3MPOBAHHOM CHUCTEMBI YIIPABJICHUSA
TEXHOJIOTHYECKUMH MTPOLIECCAMM;

I1K-2.3 Bnaneer 6a30BbIMM 3HAaHUSIMH B O00JIACTM aBTOMAaTH3MPOBAHHBIX CHUCTEM YIPABICHHUsI TEXHOJOTHYECKUMH IPOLECCaMH; HaBbIKAMH
HCIIOJIB30BAaHUsI OCHOBHBIX METOJIOB pacyeTa I IPOEKTUPOBAHUS aBTOMAaTU3UPOBAHHBIX CUCTEM YIIPABICHUS TEXHOJIOTMYECKUMU IIPOLIECCAMH.

I1K-3 Pa3paboTka OTIENBHBIX pa3/eioB NPOEKTa Ha pPasIMYHBIX CTAAUAX MPOEKTUPOBAHUS CHCTEMBI 3JIEKTPONPHUBOAA U OGOpMIICHHUE
TEXHUYECKON JOKYMEHTALNH.

WNHaukaTopbl KOMIIETCHIUU:

[1K-3.1 3HaeT OCHOBHbIE HOPMBI, MpaBUja U MOJIOKEHUS, UCIOJIb3yEMbIE IIPU MPOEKTUPOBAHUU CUCTEMBI 3JIEKTPONPHUBO/A; KIIaCCU(PUKALNIO,
KOHCTPYKLUHU, TEXHUYECKHE XapaKTEePUCTUKN 000pYI0BaHUS CUCTEM AJIEKTPOIPHUBO/IA;

[1K-3.2 YMeeT mpoBOAUTh TEXHUKO-3KOHOMHUYECKYIO OLIEHKY Pa3paOOTaHHON CHUCTEMBI 3JIEKTPONPUBO/IA; UCIIOIb30BATh TEOPETUYECKHE 3HAHUS
Ha MIPaKTHUKE MPH MPOEKTUPOBAHUU CUCTEM AIIEKTPOIPUBOJIOB,;

I1K-3.3 Brnaneer 6a30BbIMHM 3HaHMSAMU B OOJACTH CHUCTEM D3JIEKTPONPHUBOJOB; HABBIKAMH HCIOJIB30BAHUS OCHOBHBIX METOJIOB pacuera Jyis
IIPOEKTUPOBAHUS CUCTEM DIIEKTPOIPUBOJIOB.



JUIs OYHOTO M 0YHO-3a0YHOI'0 OTJACIICHHI

Nuaukatopbl Ortanbl GOPMUPOBAHHS B MPOIEcCe OCBOSHHs THCIUIIIHHBI
JOCTH KEHHSI Jlexuun IpakTHYecKkne JIaGopaTopHbie KypcoBoii npoekT Haumenosanue
KOMIIETEHI[M U 3aHATHA 3aHATHA (pa6otra) OUeHOUH020 cpedcmea
IK-1.1 Tema 1-12 Tewma 4-5, Tema 7-8 Tema 7-8 He npenycMoTpeHsr PacuerHo-rpaduueckas
pabota/aK3amMeH
IIK-1.2 Tema 1-12 Tewma 4-5, Tema 7-8 Tema 7-8 He npenycMoTpensr PacuetHo-rpaduueckas
paboTa/sK3aMeH
IK-1.3 Tema 1-12 Tewma 4-5, Tema 7-8 Tema 7-8 He npenycMoTpensr PacuetrHo-rpaduueckas
paboTa/sK3aMeH
[K-2.1 Tema 1-12 Tewma 4-5, Tema 7-8 Tema 7-8 He npenycMoTpeHs PacuerHo-rpaduueckas
paboTa/sK3aMeH
[K-2.2 Tema 1-12 Tewma 4-5, Tema 7-8 Tema 7-8 He npenycMoTpeHsl PacuerHo-rpaduueckas
paboTa/sK3aMeH
[K-2.3 Tema 1-12 Tewma 4-5, Tema 7-8 Tema 7-8 He npenycMoTpeHs PacuerHo-rpaduueckas
paboTa/sK3aMeH
IK-3.1 Tema 1-12 Tewma 4-5, Tema 7-8 Tema 7-8 He npenycMoTpenst PacuetrHo-rpaduueckas
paboTa/aK3aMeH
I1K-3.2 Tema 1-12 Tema 4-5, Tema 7-8 Tema 7-8 He npexycmotpensr | PacuetHo-rpadguueckas
paboTa/sK3aMeH
[K-3.3 Tema 1-12 Tewma 4-5, Tema 7-8 Tewma 7-8 He npenycMoTpeHs PacuerHo-Tpaduueckas

paboTa/sK3aMeH




J1s1 3209YHOTO OTACICHUS

HNupukatopsl Jrtanbl GOpMUPOBAHMS B MPOIecce OCBOCHHS THCIMILJIMHBI
= Haumenosanue
JAOCTHKEHMS Jlekuuu IIpakTuyeckue JlaGopaTtopHbie KypcoBoii npoekTt
OUEHOUHO20 cpedcmea
KOMIIeTEHIIUH 3aHATHS 3aHATHSA (padora)
[K-11 Tewma 7-9 Tema 7-9 Tema 7 He npenycMoTpensl KonTponbHas
paborta/sK3amMeH
IK-1.2 Tewma 7-9 Tema 7-9 Tema 7 He npenycMoTpeHsl KonTponbHas
paboTa/sK3aMeH
[IK-1.3 Tema 7-9 Tema 7-9 Tema 7 He npenycmoTpensl KonTponbHas
paboTa/sK3aMeH
[IK-2.1 Tema 7-9 Tema 7-9 Tema 7 He npenycMoTpensl KonTponbHast
paboTa/sK3aMeH
[IK-2.2 Tema 7-9 Tema 7-9 Tema 7 He npenycMmoTpensl KonTponbHas
paboTa/sK3aMeH
[IK-2.3 Tema 7-9 Tema 7-9 Tema 7 He npenycMoTpensl KonTponbHast
paboTa/sK3aMeH
IIK-3.1 Tema 7-9 Tema 7-9 Tema 7 He npenycMoTpeHsl KonTponbHas
paborta/sx3amMeH
I1K-3.2 Tema 7-9 Tema 7-9 Tema 7 He npenycMoTpeHsl KonTponbHas
paborta/sx3amMeH
I1K-3.3 Tema 7-9 Tema 7-9 Tema 7 He npenycMoTpeHsl KonTponbHas
paborta/sx3amMeH




Ilepeuenv oyenounvix cpeocme no oucyunaune (MooyJm)

JIsL OYHOTO M OYHO-3a0YHOT'0 OTACICHUNI

. Max, 6aj10B
Min, oaj1oB .
OueHovHbIe CPpeACTBA Kou-Bo . (MOBBIICHHBIH
(0a30BBIi YPOBEHbD)
YPOBEHb)
PacuerHo-Tpaduueckas 1 36 60
pabora
OK3aMeH 1 24 40
HWroro: 60 100
I[J'IH 3a049YHOI'0O OTACJICHUA
. Max, 6aj10B
Min, oaj1oB .
OueHovHbIe CpeACTBA Kou-Bo N (MOBBILLICHHBI
(0a30BbBIi YPOBEHbD)
YPOBEHB)
KonTtpomnbHas pabora 1 36 60
DK3aMeH 1 24 40
Uroro: 60 100




HlIxana ouenusanusn

Indposoe
BbIpaKeHue

Bripaxenue B
0aJsnax:

CioBecHoe
BbIpa:KeHHe

Kputepun ouleHKH HHIMKATOPOB JOCTHKEHHUS MPU (hopMe KOHTPOJIA:

JK3aMeH / 3a4er ¢ OLIEHKOM

3adyeT

5

87 -100

OTan4HO
(3auteHo)

OneHka «OTJIIMYHO» BBICTABISIETCA CTYJIEHTY, €CJIH TEOpPETHUECKOe
coJiep>kaHue Kypca OCBOEHO MOJHOCTHIO, 0e3 Mpo0esyoB; McYepHbIBaoLIE,
[IOCJIEIOBATENIPHO, YETKO M JIOTMYECKH CTPOWHO H3JIaraeT Marepual;
CBOOOJHO CIpAaBISieTCs C 3afadyaMM, BOIPOCAMH W APYIMMH BHIAMH
MIPUMEHEHUS 3HAHWM; HCIOJIB3yeT B OTBETE JOMOIHUTENBHBIN MaTepuan
BCE NPENyCMOTPEHHBIC MPOrPaMMOM 3allaHHs BBIIOJHEHbI, Ka4eCTBO HX
BBIMIOJIHEHHUS OLICHEHO YHCJIOM OamioB, OMM3KUM K MaKCUMaJbHOMY;
aHAJIM3UPYET TIOJIyYEHHBIE pe3yJIbTaThl; MPOSBIAET CaMOCTOSTENbHOCTh
TIpH BBIIOJTHEHUH 33 JaHUH

74 - 86

Xopo1o
(3auTeHO)

OLEeHKa «XOpOILO» BBICTABISIETCS CTYNEHTY, €CIU TEOPETUUECKOE
collep)KaHHEe Kypca OCBOSHO IIOJTHOCTHIO, HEOOXOIWMBIC IPAKTUIECKHE
KOMIIETEHIINK B OCHOBHOM C(OPMHPOBAHBI, BCE MPEIyCMOTPEHHBIE
porpaMMoi oOydeHus] y4deOHBle 3aJaHUs BBHITIOJIHEHBI, KadeCTBO WX
BBIMIOJIHEHHSI JOCTATOYHO BbICOKOE. CTYIEHT TBEpPAO 3HAET Marepual,
rpaMOTHO M MO CYUIECTBY M3Jarae€T €ro, He JOMNYyCKas CYLIECTBEHHBIX
HETOYHOCTEW B OTBETE HA BOIPOC.

60 -73

VY nosnersopu
TEJIBHO
(3auTeHo)

OueHka  «yIOBIETBOPUTENIBHO»  BBICTABISETCS  CTYIEHTY,  €CIU
TEOPETHYECKOE COAEpPIKaHWE Kypca OCBOCHO YaCTHYHO, HO TMPOOENbl He
HOCSAT CYIIECTBEHHOI'O XapakTepa, OOJBIIMHCTBO TPEIYCMOTPEHHBIX
MPOTPaMMOii 3aJ]aHN i BBITIONIHEHO, HO B HUX UMEIOTCS OIIMOKH, TIPH OTBETE
Ha MOCTAaBJICHHBIA BOIPOC CTYJIEHT AOMYCKA€T HETOUHOCTH, HEAOCTATOYHO
MpaBWIbHbIE (OPMYJIUPOBKH, HAOIIONAIOTCS HApYIIEHUS JIOTHYECKON
I10CJIEI0BATEIbHOCTH B U3JI0KEHUU IIPOTPAMMHOI0 MaTEpHAIIA.

Ornenka

JIOTHYCCKH

HC3HAYUTCIIBHBIC HCA0YCThI
TaKHe
CaMOCTOSATCIIBHOT'O

CTYyJICHTA,

OINOKY U TIp

«3aYTCHO»
CTYACHTY, €CJIM OTBETHI
TEMaM JUCHUITIIIMHBI

BBICTaBJISICTCS
Ha BOMPOCHI IO
MIOCJIEIOBATEIIbHBI,
W3JI0KEHBI,  JIOMYCKAKTCS
B OTBETE
OTCYTCTBHUE

peueBblie

KakK
BBIBOJIA,

Huxe 60

Heynosnersop
UTEIBHO
(He3aureHo)

OLeHKa «HEYJOBJIETBOPUTEIBHO» BBICTABISAETCS CTYIAEHTY, €CIIM OH HeE
3HaeT 3HAUUTEIBHOM YAaCTH NPOrpaMMHOIO MaTepuaja, JOMyCKaeT
CYIIECTBEHHbIC ONIMOKH, HEYBEPEHHO, C OONBIIUMH 3aTPYJHEHUSMU
BBHITIOJIHSIET ~— TIpaKTHUYeCKHe  paboThl, HEOOXOAMMBIE  IMPAKTHYCCKHE
KOMIIETEHIIMK He C(HOPMUPOBAHBI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX
porpaMMoii oOydeHusi y4eOHBIX 3aJlaHWi HE BBITIOJHEHO, Ka4eCTBO WX
BBITIOJTHEHHS OIICHEHO YUCIIOM 0aiyioB, OJIM3KIM K MUHUMAJIBHOMY

Ornenka
CTY/ICHTY,

«HEC

€Clin

3a4TCHO»  BBICTABJIACTCS
CTYACHT HC 3HACT

OCHOBHBIX TIOHSTHH TEMBEI JAHUCIUITIIINHBI,

HEC OTBCYACT

Ha JOIIOJIHUTCIBHBIC U

HaBOJAIIMEC BOIIPOCHI MPETIOAaBaTCIIA.




KpaTkasi XxapakTepucTHKA OIIeHOYHBIX CPeACTBA

No HaumenoBanue IIpencrasienue
I /;1 OIEHOYHOI'0 Kparkasi xapakTepucTHKA OLIEHOYHOI0 CPeACTBA OI[EHOYHOI'0
cpeacrsa cpeacrsa B gpoHae
1 2 3 4
o Kommekr
CpencTBo NpoBEepKH YMEHUM MPUMEHSITh
KonTponbsHas KOHTPOJIbHBIX
MOJTYyYCHHBIC 3HAHUS IS PEIICHUS 3a1a4 N
1 pabora 3aJaHUi 110
ONPEACIICHHOTO THIIA IO TEME WJIN pa3leny.
BapHUAHTaM
PacueTHo CpencTBo npoBepKU YMEHUN IPUMEHSATh Kommurekr 3aganui
MOJYYEeHHEIE 3HAHUS [0 3apaHee onpencIeHHON JIST BEITIOTHEHHUS
2 rpaduygeckas yi P peAcer A
paboTa METOJIMKE VISl PEIICHUS 3a1a4 I 3aJaHHUi 110 pacyeTHo-

MOJTIYJIIO UJTU IUCHUIUIMHE B IEJIOM.

rpaguyecKoit paboThI




MuHHCTEPCTBO HAYKU U BhIcIIero odpazoanus Poccuiickoit denepannu
HuxHekaMCKU XUMUKO-TEXHOJIOTUIECKANA MHCTUTYT ((prinain)
beneparTbHOTO TOCYAAPCTBEHHOTO OFOKETHOTO 00Pa30BaTEILHOTO YUPEKICHUS
BBICIIIETO 00pa30BaHUs
«Ka3aHCkuil HalIMOHATBHBIA UCCIEN0BATENBCKUN TEXHOJIOTUYECKUN YHUBEPCUTET

DakynbmemuH@poOpMAYUOHHBIX MEXHOI02UU
Kageopasnexmpomexnuku u snepeoobecneuenus npeonpusmuii

Hanpagnenune noarotoBku: 13.03.02 «DJI€KTPOIHEPIEeTUKA U IJICKTPOTEXHUKAY
[Ipodunb/mporpamma; «JIeKTPOCHAOKEHUE)

KommuiekT 3apanuii 1Jist pacueTHO-rpaguueckoii padoTbl
(17151 OYHOTO M 0YHO-3209HOT0 OT/IEJICHMIA)
M0 JUCHUIIINHEKDIEKTPUIYECKHE U DJICKTPOHHbIC anapaTbhy

B Xo/1€ BBITIOJIHEHHSI pacyeTHO-TpapuiIecKoil paboThl HEOOXOIUMO:

1) onmucaTh 3JIEKTPUUYECKYIO cXeMy MoJicTaHuuu (B ganbHeiem — [1C);

2) paccuMTarh TOKM KOPOTKOrOo 3amblkaHus (B panpHeiimeM — K3) u
TEILUIOBOE JIEUCTBHE TOKOB K3;

3) BbIOpaTh DJJIEKTPUYECKHE amnmaparbl, H300paXeHHbIE Ha cxeMe (3a
UCKJIIOYEHHEM TpaHC(HOpPMATOPOB COOCTBEHHBIX HYX);

4) npoBepuTh BHIOPAHHBIE aIIapaThl IO YCIOBUSAM KOPOTKOTO 3aMbIKaHMS;

5) BBIOpaTh TOKOBEIYIIME YacTH HaA TMOJCTAHIMU (IIPOBOJA M IIUHBI) H
IPOBEPUTH UX MO YCIOBHUSIM TEPMUUECKON CTOMKOCTH;

6) BbIOpaTh U30JATOPHI U IPOBEPUTH UX HA AIIEKTPOJINHAMUYECKYIO CTONKOCTbD;

7) 060CcHOBaTh BBHIOpAHHBIH THUI OOOpPYAOBaHHS, OTPa3UTh €ro JOCTOMHCTBA
Y HEJIOCTATKH.

[Tocne BbIONHEHHS pabOTHI CTYJIEHT JOJIKEH:

1) ymers paccuuThiBaTh TOKH K3;

2) ymeTp BbIOMpaTh  OJEKTPUUECKHE  ammaparbl M0  HOMHHAJIbHBIM
napameTpam CeTH;

3) ymeTb npoBepsATh anmnapartsl 1o yciaoBusm K3;

4) ymeTh 000CHOBBIBaTh BBIOOP THUIIA 00OPYIOBAHNUS;

5) 3HATh NPUHIUIIEI pA0OTHl U KOHCTPYKITHIO 000PYI0BaAHNS;

6) 3HaTh yCJIOBHO-TpaduuecKrie U OyKBEHHbIE 0003HAUCHUS aIlmapaToB.

HcxonmHbie naHHbIe AJ1 MPOBEACHUS pacueTa mpeacTaBiieHbl B Tabmuie Nel



Tabmua 1

No No AKTHBHOE HMupykTusHOE Bricokoe Huskoe MoniHocTh
Bap.| CXe- | CONMPOTHBJICHHE| CONMPOTHBICHHE| HANpPsKEHHE, | Hampsbke- | TpaHcdopma-
MBI | SHEPTOCHCTEMBI| SHEPTOCHCTEMBI kB Hue, KB Topa, MBA
R X
1 1 0,36 2.83 110 10 2.5
2 1 0,1 29 110 10 6,3
3 1 0.45 3.1 110 10 10
4 2 0,1 33 110 10 16
5 2 0.8 9 110 10 25
6 2 13 7.3 110 10 40
7 2 2.5 5,9 110 10 63
8 2 29 8.4 110 10 80
9 2 2,35 9.3 110 10 125
10 2 32 12,1 110 10 200
11 1 0,6 2.8 110 10 2.5
12 1 1,03 2,83 110 6 6,3
13 1 0,08 2.83 110 6 10
14 1 0,4 3 110 6 16
15 2 0.8 5,9 110 6 25
16 2 1.3 54 110 6 40
17 2 3.2 11,3 110 6 63
18 2 4 15,8 110 6 80
19 1 0,83 1,68 110 6 0,63
20 1 0,98 1,45 35 10 1
21 1 1,32 1,17 35 10 2.5
22 1 1,87 1,63 35 10 4
23 1 0,7 1,87 35 10 6,3
24 1 1 1,5 35 10 10
25 2 0,68 1,75 35 10 16
26 2 1,32 1,6 35 10 25
27 2 1,14 1,35 35 10 32
28 2 1,1 1,64 35 10 40
29 2 0,98 1,48 35 10 63
30 1 1,32 1,87 35 10 0,63
31 1 1,25 1,3 35 6 1
32 1 1,09 1,87 35 6 2.5
33 1 0,87 1,62 35 6 4
34 1 0,83 1,78 35 6 6,3
35 1 1,2 1,24 35 6 10
36 1 1,26 1,3 35 6 16
37 2 1,34 1,84 35 6 25
38 2 1,39 1.42 35 6 32
39 2 1,1 1,38 35 6 10
40 2 1,23 1,85 35 6 63
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MuHHCTEPCTBO HAYKU U BhIcIIero odpazoanus Poccuiickoit denepannu
HuxHekaMCKU XUMUKO-TEXHOJIOTUIECKANA MHCTUTYT ((prinain)
beneparTbHOTO TOCYAaPCTBEHHOTO OFOIKETHOTO 00Pa30BaTEILHOTO YUPEKICHHUS
BBICIIIETO 00pa30BaHUs
«Ka3aHCkuil HalIMOHATBHBIA UCCIEN0BATENBCKUN TEXHOJIOTUYECKUN YHUBEPCUTET

DakynbmemuH@poOpMAYUOHHBIX MEXHOI02UU
Kageopasnexmpomexnuku u snepeoobecneuenus npeonpusmuii

Hanpagnenune noarotoBku: 13.03.02 «DJI€KTPOIHEPIEeTUKA U IICKTPOTEXHUKAY
(k00 u HaumeHnogawnue)

[Ipodunb/mporpamma; «JIeKTPOCHAOKEHUE)
(Haumerosanue)

KommuiekT 3aaHuii 1Jisi KOHTPOJIbHO padoThl
(17151 32049HOI0 OT/AEIeHHS)

10 JUCHHUILINHE K DIESKTPUUICSCKHUE U DJICKTPOHHBIC alllapaThi»
(HaumeHo8aHUe OUCYUNTUHDL)

3amaya 1. Tpanchopmarop momHOCTEIO S,wKB-A mpenmonaraercs
MOAKJIIOYNTh K IIMHAM TOACTAaHIMM IIOCPEACTBOM BBIKJIFOYATENIsI HArpy3KH C
MPEIOXPAHUTENSIMUA, KOTOpbIe HEOOXOIUMO BBIOpATh, €CIM M3BECTHO, YTO HA
IIMHAX MOACTAHIIMMA MOIIHOCTh U TOKH K.3. UMEIOT cieayromue 3HaueHust: [" kA, 1,
KA, iy KA, Iy KA, Soyg MB-A.

Hanpspokenne cetu Unom = 6 kB. Brikimtouarens npuHSTh 0€3 yCcTpoHcCTBa
nojayv KOMaHIbl Ha OTKIIOYAIOIIUNA 3JIEKTPOMAarHuT TpU CcpaOaThIBAaHUU
npenoxpanurenied, ¢ npenoxpanurensimMu [IK u 3azemusgommmu  HOKaMHu 32
MPEIOXPAHUTEIISIMU.

I/ICXOILHI)IG JaHHBIC AJIs BBIIIOJITHCHUWS 3aJaHUA I:

Bapuant | 1 2 3 4 5 6 / 8 9 10

EE(XI 400 | 630 | 1000 | 1600 | 2500 | 160 | 250 | 400 | 630 | 1000

1" kA 413 | 815|344 | 935|712 | 102 | 45 | 861 | 431 | 51

l., KA 45 | 85 4 10,7 | 75 [ 125 ] 53 | 93 | 51 | 6,7

Iy, KA 89 | 112 | 75 | 154 | 96 | 151 | 78 | 131 ]| 63 | 7,6

ly, KA 63 | 78 | 53 | 108 | 68 [ 106 | 58 | 92 | 44 | 535

Soz,
MBA 38 42 54 13 58 26 33 71 15 78

3amaua 2. BeiOpaTh peakTop JJIs OrpaHUYEHUs TOKa K.3. B CETU HANPSKEHUEM
UonkB ¢ pabounm TokomM A 10 3HaY€HUs, PU KOTOPOM JIONTYCKAETCsl YCTAaHOBKA 3a
peaktopoM BbikItouaresnst BMIIIT-10-1000-20Y2, ecau wu3BECTHO, 4YTO MpH
O0azucHoit  momHOocTH  SsMB-A oTHocuTenbHOe — pacuerHoe ~— Oa3uCHOE
CONMPOTHUBJICHUE CXEMbl 3aMEIIeHHUs [0 TOYKM NPUCOEAUMHEHUs peakTopa X*g.
[TorpebuTens mUTaeTCsA OT CUCTEMBI OECKOHEUHOM MOIIHOCTH (S, = o0, X, = 0).



I/ICXOI[HBIC JAaHHBIC OJIS BBIIIOJIHCHUWS 3aJaHUA 2:

Bapuant| 1 2 3 4 5 6 / 8 9 10

IljélOM’ 105 | 63 | 105 | 63 | 105 | 63 | 105 | 63 | 105 | 6,3

lpas, A | 1000 | 630 | 400 | 1000 | 630 | 400 | 1000 | 630 | 400 | 630

SB1
MBA 100 50 200 | 150 90 60 120 30 60 | 200
X+ 0,19 /0,112 | 0,57 |0,154| 0,16 | 0,151 | 0,28 {0,131 | 0,43 | 0,26

3apaua 3.Bo3nymnas JIOII 35 kB nuraer maxtayto noactanmuto ['TIIT mo
cucteMe riay0okoro BBOAA. BwiOparh THN TpyOuaThIX pa3psAHUKOB JJISL 3aIUTHI
JUHUHA OT TPO30BBIX MEPEHANPSKEHUM, €CIM yCTaHOBUBIIMICS TOK Tpex(azHOTO
K.3. B MECTE YCTaHOBKH pa3paaHukoB " = |, kKA. Y napHsiii koaddunuent K.

I/ICXOI[HBIC JaHHBIC MJIs BBIIIOJITHCHUWSA 3aJaHMA 3:

Bapumant| 1 2 3 4 5 6 7 8 9 10

., KA 36 | 85 4 10,7 | 75 | 125 | 53 | 93 | 51 | 6,7

K, 18 | 13 |14 |15 |16 | 1,7 | 11 | 13 | 16 | 11

3amauya 4.BriOpate TpaHchopMmaTtopsl TOKa, ycTaHOBJIeHHble Ha PY-6 kB
KOMIIPECCOPHOM CTaHIIMM, €CIM HOMMHAJIBHBIA TOK YCTAaHOBKHM |lyon yer A.
TparchopMaTopsl TOKa MUATAIOT PEIICHHYIO 3alTUTy U CUCTYUK I TEXHHIECKOTO
ydeTa, He0OXO0IMMOTO JIJII KOHTPOJISl paclpeAesieHUsl AIeKTpoIHeprun. Bropuunbie
OOMOTKH TPaHCPOPMATOPOB I PEIIEUHON 3aIUThl U CYETUUKOB BKJIIOYEHBI TIO
cxeme HemoJiHoM 3Be3/bl (cM. puc. 1.15). Toku TpexdaszHorok.3. Ha muHax PY: "
KA, |, KA, ynmapsbeii koddduuuent K,. Boiiepxka Bpemenum samurthel t; c,
COOCTBEHHOE BpeMs OTKJIIOUEHUS BBIKIIIoUaTes t, c.

I/ICXOI[HBIC JAaHHBIC OJIS BBIIIOJIHCHUS 3aJaHU 4:

Bapuant| 1 2 3 4 5 6 7 8 9 10

L‘i"M'YCT' 1000 | 630 | 400 | 1000 | 630 | 400 | 1000 | 630 | 400 | 630

1" kA 413 | 815 | 3,44 |1 935 | 7,12 | 10,2 | 45 | 8,61 | 431 | 51

., KA 45 | 8,5 4 10,7 | 75 | 125 ] 53 | 93 | 51 | 6,7

K, 18 | 13 |14 |15 |16 | 1,7 | 11 | 13 | 16 | 11
t3, C 12 | 12 | 12 | 12 | 12 | 12 | 12 | 12 | 12 | 172
tg, C 0,12 | 0,12 | 0,12 | 0,12 | 0,22 | 0,12 | 0,12 | 0,12 | 0,12 | 0,12

3apaua 5. [Ins nmoactanumu npeanpuatus HampsbkeHuem 10 kB BweiOpaTh
TpaHcOpMaTOpbl HANpsOKEHUS OAHO(a3Hble, MUTAIONIME BOCEMb CUETYHMKOB
AKTUBHOW AHEPIUH, YETHIPE CUETUMKA PEAKTUBHOW PHEPTUU, TPU BOJHTMETpPA THUIIA
OB u T1pu pene Hampsbkenuss tuna PHB. IlotpebGnsembie momHocTn: B-A —
cueTurkoM, B-A — BonpT™MeTpoM, B-A — pene. Harpy3ka oT cOe€qUHUTEIBHBIX
IIPOBOJIOB HE YYUTHIBACTCS.




I/ICXOI[HBIC JAaHHBIC OJIS BBIIIOJIHCHUWS 3aJaHUA 5:

Bapuant 1 2 3 4 5 6 7 8 9 10
Unom, KB 105| 6,3 | 105| 6,3 | 105 | 6,3 | 105 | 6,3 | 105 | 6,3
MotHoCTb

CUETYMKOB, 1,75 1815|344 935|712 102 | 45 | 861|431 | 51
BA

MoutHoCTb
BOJBTMETpPOB, | 4,5 | 8,5 4 10,7 | 75 | 125 | 53 | 93 | 51 | 6,7
BA

MOIIHOCTE

perte, BA 18 13|14 15|16 |17 | 11|13 |16 1.1

Makcumanvnulit 6a11 3a KOHMPOJIbHYIO padomy cocmaensiem 60, MunumMaLHLLI
oann 36.




MuHHCTEPCTBO HAYKU U BhIcIIero odpazoanus Poccuiickoit denepannu
HuxHekaMCKU XUMUKO-TEXHOJIOTUIECKANA MHCTUTYT ((prinain)
beneparTbHOTO TOCYAaPCTBEHHOTO OFOIKETHOTO 00Pa30BaTEILHOTO YUPEKICHHUS
BBICIIIETO 00pa30BaHUs
«KazaHCkuil HalIMOHAIBHBIA UCCIEA0BATEIBCKUN TEXHOJOTUYECKU YHUBEPCUTETY

DakynbmemungpoOpmMayUoOHHbIX MEXHOI02ULL
Kageopasnexmpomexnuku u snepeoobecneuenus npeonpusmuii

Hanpagnenune noarotoBku: 13.03.02 «DJI€KTPOIHEPIeTUKA U IICKTPOTEXHUKAY
(k00 u Haumenogawnue)

[Ipodunb/mporpamma; «JIEKTPOCHAOKEHUEY
(HaumeHnosanue)

Bonpocsl k 3k3aMeHy
ITo qucuuIuiiHe « QIEKTPUYECKUE U DJICKTPOHHBIC annapaThbh)

1. TemnsoBble, 3IEKTPOMATHUTHBIE U KOHTAKTHBIC SIBICHUS B 3JEKTPUUYECKUX
anraparax.

2. Ompenenenne TEPMUIECKON CTOMKOCTA KOMMYTAIIMOHHBIX alIapaToB.

3. OrmpeneneHne  AJIEKTPOAMHAMUYECKON  CTOMKOCTH  KOMMYTAI[MOHHBIX
anIaparos.

4. YcTpolicTBO M NPUHUUI — PabOThl  BJIEKTPOMEXAHUYECKUX  pejie:
AIIEKTPOMATrHUTHBIE, UHIYKIUOHHBIE, MATHUTOYIIPABIISIEMbIE U T€PKOHBI;

5. VYcrpolicTBO W mpuHUUI  pabOThl  TEIUIOBBIX H  TOKOBBIX  pETe,
npenoxpanurteneil. Kinaccudukarms u ycnoBus BeIOOpa.

6. YcTpolcTBO U MPUHIIUIT PaOOTHl KOHTAKTOPOB U MAarHUTHBIX ITyCKaTeJeH.
Knaccuduxkanus u ycioBus BIOOpa.

7. YcTpoWcTBO W TpUHIUI pPabOThIl aBTOMATUYECKHX BBIKIIIOYATEIICH,
IPUHLIKI TOKoorpannuenue. Kinaccudukanus u ycioBusi BeiOOpa.

8. VYcrpoiictBO u TpuHIMO pabOThl  paclenuTeNieid  aBTOMAaTHYECKUX
BhIKJIIOUaTeseil. Knaccudukaius u ycioBusi BIOOpa.

9. VcrpoiicTBO W TpHHIMI pabOTHl ammapaToB 3alllUTHOTO OTKIIFOUYEHUSI.
Knaccuduxkanus u ycioBus BeIOOpa.

10. YcTpoicTBO M MPUHIKI pabOThI BBIKIIOUYATENICH BBICOKOTO HAMPSIKEHHUS.
Knaccuduxkanus u ycioBus BeIOOpa.

11. YerpoiicTBO ¥ mOpuHOMN  paOOThl  BO3AYILIHBIX  BBIKJIIOYATENEH.
Knaccudukanus u ycioBus BeIOOpa.

12. YcrpoiicTBO u  TpUHIMO  pabOThl  DJIETA30BBIX  BBIKIIOYATEIICH.
Knaccudukanus u yciaoBus BeIOOpa.

13. YcrpoiictBO W mpuHOMN  pabOThl  MACHSIHBIX — BBIKJTIOYATENCH.
Knaccudukanus u yciaoBus BeiOOpa.

14. VcTpoiicTBO ¥ TPUHIUI  pabOThl  BAaKyyMHBIX  BBIKITIOUYATENCH.
Knaccudukanus u yciaoBus BeIOOpa.

15. YcTpoiicTBO M mOpuHLMI  pabOThl pa3beIMHUTENCH, OTIEIUTENe U
KopoTKo3ambIkatesnen. Kimaccuduxanus u yciaoBus BeiOOpa.



16. YcTpoiicTBO M MOpUHIMI PabOThl HM3MEPUTEIBbHBIX TpaHc(hopMaTopoB
BBICOKOT0 HanpspkeHus. Knaccudukaius 1 ycinoBus BeIOOpa.

17. YerpolicTBO ¥ NpUHIMUN  pabOThl  Pa3psSAHUKOB M OTpaHUYUTENCH
NepeHaIpsHKeHNs, TOKOOTPaHUUMBAIOIMIUX peakTopoB. Kiaccudukanus u yciaoBus
BBIOODA.

18. YcrpoiicTBO M mpHHOMI PabOThl TPAH3UCTOPHBIX pelie U KOHTAKTOPOB.
YcnoBus BeIOOpA.

19. YcrpoiicTBO U IpUHIMI PaObOThl TUPUCTOPHBIX KOHTAKTOPOB MOCTOSTHHOTO
TOKa. Pa3HOBUIHOCTHU U yCIIOBUS BEIOOpA.

20. YcTpolicTBO M HpUHIUI PabOThl THOPHUIHBIX anmapaTtoB MOCTOSHHOIO
TOKa. Pa3HOBUIHOCTHU U yCIIOBUS BBIOOpA.

21. YcTpolcTBO U MPUHIIUI paOOThl THPUCTOPHBIX KOHTAKTOPOB MIEPEMEHHOTO
TOKa C €CTECTBEHHON KOMMYyTaIei. Y clioBUs BbIOOpA.

22. YCcTpOWCTBO U MPUHIIUI PaOOTHl THPUCTOPHBIX KOHTAKTOPOB NIEPEMEHHOTO
TOKa C UICKYCCTBEHHON KOMMYTaIue. Y clI0BuUs BbIOODpA.

23. YCTpOMCTBO M MPHUHIMN pabOTHI pelie U KOHTAKTOPOB MEPEMEHHOTO TOKa
Ha YIPaBJISIEMbIX KIIt0YaX. Y CIIOBUS BHIOODA.

24. YCTpOMCTBO M TPHUHIMI PabOThl THUOPHUIHBIX AammmapaToB MEPEMEHHOTO
TOKa. Pa3HOBUIHOCTH 1 yCTIOBHS BBIOOpA.

25. YCTpOMCTBO M MPUHIUI PAOOTHI PETYIATOPOB MOCTOSTHHOTO HAIPSKEHUS.

26. YCTpOMCTBO M NMPUHIUI paObOThI PETYNIATOPOB NEPEMEHHOTO HAMIPSKEHMUSL.

27. CTpyKTypa MHUKpPOIPOILIECCOPHBIX CHUCTEM KOMMYTAIUH 3JIEKTPUUYECKUE
neneil HU3Koro HampspkeHus. [lporpamMMmupyemMble JIOTHYECKHME KOHTPOJLIEPHI.
YcnoBus BeOOpAa.

28. CTpyKTypa MHUKpPOINPOILIECCOPHBIX CUCTEM KOMMYTAIMH 3JIEKTPUUYECKUE
1eneil BbICOKOro HampsbkeHus. [IporpamMmmupyemblie JOrMuecKue BBICOKOBOJIBTHBIE
STYCHKH. Y CJI0BUS BBIOODA.

Maxkcumanvrnoe Koauuecmeo 6annoe 3a sxkzamen 40: maxcumanvhoe
Koiuuecmeo 0annoe 3a nepewlii gonpoc 20, makcumaivHoe Koauuecmeo 6annos
3a emopoii eonpoc 20.

Munumanvnoe kKonuuecmeo 0annoé 3a IK3amen 24: MUHUMATbHOE
Koiuyecmeo 0aioe 3a nepevlil 6onpoc 12, MuHumanvbHoe Koauuecmaeo 0ainoe 3a
emopoii éonpoc 12.
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