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Ilepeuens komnemenyuil u UHOUKAMOPOE 0OCMUICEHUA KOMNEMEHYUTL C YKA3AHUEM IMAN0E POPMUPOEAHUA
6 npouecce 0C60€HUA OUCHUNIUHDL

I1K-1 Cnocoben pa3pabaTbiBaTh OTJENIbHBIE pa3feibl MPOEKTa Ha Pa3IUYHBIX CTaJUAX NPOEKTUPOBAHUS CHCTEMBbl 3JIEKTPOCHAOXKEHHS U
0(hopMIIATh TEXHUYECKYIO TOKYMEHTAIIHIO.

WNHaukaTopbl KOMIIETEHIUY:

[IK-1.1 - 3Haer OCHOBHBIE HOpPMBI, MpaBWJIa W TMOJOXKEHHS, WCIOJIb3yeMble IPH MNPOCKTHPOBAHUU CHUCTEMBI DIIEKTPOCHAOKEHUS;
KJ1acCU(UKALMIO, KOHCTPYKIMH, TEXHUUYECKUE XapaKTePUCTUKU 000PYA0BaHHS CUCTEMBI 3JIEKTPOCHA0KEHUS;

[IK-1.2 - YMmeeT mpoBOIUTH TEXHHKO-DPKOHOMHYECKYIO OIICHKY pPa3pabOTaHHON CHUCTEMBI DJIEKTPOCHAOXKEHUS; MCIIOIB30BaTh TEOPETHUECKUE
3HaHUS HA IPAKTUKE IPU IPOESKTUPOBAHUU CUCTEMBI JIEKTPOCHAOKEHNUS;

[1K-1.3 -Bmageer 6a30BbIMH 3HAHUSIMH B OOJACTH CHUCTEM AJIEKTPOCHAOKEHHS; HAaBBIKAMH HCIIOJNB30BAaHUS OCHOBHBIX METOJIOB pacyera s
IIPOEKTUPOBAHUS CUCTEM DJICKTPOCHAOXKEHUSI.

I1IK-2 CnocoGeH pa3pabaTeiBaTh OTHAENBHBIC pa3lelibl MPOEKTa HA PA3IHYHBIX CTAIUSX MPOCKTUPOBAHUS ABTOMATH3UPOBAHHON CHCTEMBI
yIIpaBJIeHUs TEXHOJIOTHYECKUMU TIpolieccaMy U 0pOpMIIATh TEXHUYECKYIO JOKYMEHTALIHIO.

WNHukaTopbl KOMIETEHIUN:

IIK-2.1 3HaeT OCHOBHBIE HOPMBI, NIPAaBUJIA U TOJOKEHUS, UCIIOJIB3YyEMbIE IIPU MPOCKTUPOBAHUM aBTOMAaTHU3UPOBAHHOW CHUCTEMBI YIIPaBJICHHUS
TEXHOJIOTUYECKUMH TpOIlecCaMu; KJIACCU(UKALNIO, KOHCTPYKIIMH, TEXHMYECKHE XapaKTEPUCTHKU OOOpYyIOBaHUS aBTOMATU3UPOBAHHOW CHCTEMBI
YIPABJICHUS TEXHOJIOTUMYECKUMH IIPOLECCAMU;

[1IK-2.2 YmeeT npoBOIUTh TEXHUKO-IKOHOMUYECKYIO OLIEHKY pa3padOTaHHON aBTOMaTH3UPOBAHHON CHCTEMBI YIIPAaBJIEHHUS TEXHOJOTHYECKHUMHU
MIPOLIECCAMH; HCIIOIb30BATh TEOPETUYECKUE 3HAHMS Ha IPAKTUKE IIPpU INPOCKTUPOBAHUM ABTOMATU3UPOBAHHOM CUCTEMBI  YIIPABJICHUS
TEXHOJIOTHYECKUMH MTPOLIECCAMM;

[1K-2.3 Bnaneer 6a30BbIMM 3HAaHUSIMH B OOJIACTH aBTOMATH3UPOBAHHBIX CHCTEM YIPaBJIECHUS TEXHOJIOTMYECKHMMHU MPOLIECCAMU; HaBBIKAMHU
WCIIOJIBb30BAaHNsI OCHOBHBIX METOJIOB pacyeTa /il IPOSKTUPOBAHUS aBTOMAaTU3UPOBAHHBIX CUCTEM YIIPABJICHUS TEXHOJOTHUECKUMHU MPOLECCAMMU.

I1K-3 Pa3paboTka OTIENBHBIX pa3/eoB MPOEKTa Ha pa3IMYHBIX CTAUSAX MPOEKTUPOBAHMUSA CUCTEMbI DJIEKTPONpPUBONA U O(QOpMIICHHE
TEXHUYECKON JOKYMEHTAIUH.

WNHukaTopbl KOMIIETCHIUU:

I1K-3.1 3HaeT OCHOBHbIE HOPMBI, MPaBUJIa U TOJIOKEHHS, MCIIOIb3yEeMbIe MPU MPOSKTUPOBAHUU CHUCTEMBI JIEKTPONPUBO/IA; KIacCU(UKALHIO,
KOHCTPYKLIHHU, TEXHUYECKHE XapaKTEePUCTUKN 000pyI0BaHUS CUCTEM 3JIEKTPOIPUBO/JIA;

I1K-3.2 YMeeT nmpoBOAUTh TEXHUKO-3KOHOMUYECKYIO OLIEHKY pa3padOTaHHOW CHCTEMBI JIEKTPOIPHUBO/IA; MCIIOIB30BaTh TEOPETUUECKUE 3HAHUS
Ha IIPAKTHUKE MPH MPOEKTUPOBAHUYU CUCTEM AJIEKTPOIPHUBOJIOB;

I1K-3.3 Brnangeer 6a30BbIMHM 3HAHUSIMH B OOJIACTH CHCTEM HJIEKTPONPHUBOJIOB; HAaBBIKAMHM HCIIOJIB30BAHUS OCHOBHBIX METOJOB pacuera JJis
IIPOEKTUPOBAHMSI CUCTEM DJIEKTPOIIPUBOIOB.



JIJ1s1 0YHO-3a0YHOT'0 OTIEJIEHUSA

NuauxaTopsl Jrtanbl GopMUPOBAHUSA B IIpoLiecce 0CBOEHUS AU CHMILINHBI
AOCTHIKEHHU S Jlekuuu IIpakTH4eckune JlabopaTopHbie KypcoBoii npoekT Haumenosanue
KOMIIeTEHIIUH 3aHATUA 3aHATHA (paborta) OUeHOuN020 cpedcmea
IK-1.1 Tema 1-12 Tema 4-5, Tema 7-8 Tewma 7-8 He npenycmoTpenst PacuerHo-rpadguueckas
paboTa/aK3aMeH
[K-1.2 Tema 1-12 Tewma 4-5, Tema 7-8 Tema 7-8 He npengycmoTpensr Pacuerno-rpaduueckas
paboTa/aK3aMeH
IK-1.3 Tema 1-12 Tewma 4-5, Tema 7-8 Tewma 7-8 He npenycmoTpenst Pacuerno-rpaduueckas
paboTa/sK3aMeH
[K-2.1 Tema 1-12 Tema 4-5, Tema 7-8 Tewma 7-8 He npegycmoTpensr PacuerHo-rpaduueckas
pabota/sx3ameH
[K-2.2 Tema 1-12 Tema 4-5, Tema 7-8 Tewma 7-8 He npegycMoTpensr PacuerHo-Tpaduueckas
paboTa/aK3aMeH
[K-2.3 Tema 1-12 Tema 4-5, Tema 7-8 Tewma 7-8 He npegycMoTpensr PacuerHo-Tpaduueckas
pabota/sx3ameH
IIK-3.1 Tema 1-12 Tema 4-5, Tema 7-8 Tema 7-8 He npenycMoTpensl PacuetHo-rpaduueckas
paboTa/aK3amMeH
IK-3.2 Tema 1-12 Tema 4-5, Tema 7-8 Tema 7-8 He npenycmoTpenst PacuetHo-rpaduueckas
paboTa/sK3amMeH
IK-3.3 Tema 1-12 Tema 4-5, Tema 7-8 Tewma 7-8 He npenycmoTpenst PacuetrHo-rpaduueckas
paboTa/sK3amMeH




J1J1s1 3204YHOI0 OTAEJIEHUS

HNupukatopsl Jrtanbl GOPpMHUPOBAHMS B IPoLiecce OCBOCHUS AU CHHILIUHBI I
AOCTHIKEHHU S Jlekuuu IIpakTH4eckune JlabopaTopHbie KypcoBoii npoekT aumenoeanoue
KOMIIeTEHIIUH 3aHATUA 3aHATHA (pabora) OUENOUNO0 cpeocmed
[K-11 Tema 7-9 Tema 7-9 Tema 7 He npenycMoTpensl KonTponbHas
paboTa/aK3aMeH
[IK-1.2 Tema 7-9 Tema 7-9 Tema 7 He npenycmoTtpensl KonTpoabHas
paboTta/sK3aMeH
[IK-1.3 Tema 7-9 Tema 7-9 Tema 7 He npenycmoTtpensl KonTpoabHas
paboTa/aK3aMeH
[IK-2.1 Tema 7-9 Tema 7-9 Tema 7 He npenycmoTtpensl KonTpoabHas
paboTa/sK3aMeH
IIK-2.2 Tema 7-9 Tema 7-9 Tema 7 He npengycmoTpensr KontponbHas
paboTa/aK3amMeH
I1K-2.3 Tema 7-9 Tema 7-9 Tema 7 He npenycMoTpensl KoHnTponbHas
paboTa/aK3amMeH
[IK-3.1 Tema 7-9 Tema 7-9 Tema 7 He npenycmoTtpensl KonTponbHas
paboTa/sK3aMeH
[IK-3.2 Tema 7-9 Tema 7-9 Tema 7 He npenycmoTtpensl KonTponbHas
paboTa/sK3aMeH
[IK-3.3 Tema 7-9 Tema 7-9 Tema 7 He npenycmoTtpensl KonTponbHas
paboTa/aK3aMeH




Ilepeuenv oyenounvix cpeocme no oucyuniune (MooyJo)

JIJ11 OYHO-3a0YHOTO OTHAEJICHUS

Min, 6au10B

Max, 6ay1;10B

OueHovHbIe cCpeACTBA Kou-Bo (6a30BE1ii YPOBEHE) (MOBBILLICHHBI
YPOBEHb)
PacuerHo-rpadguueckas 1 36 60
pabora
DK3aMeH 1 24 40
Hroro: 60 100

J11s1 3a09HOTO OTJICACHUS

Min, 6aa10B

Max, 6aj10B

OueHo4YHbIE CpeacTBa Koua-Bo (6230Bb1ii ypoBeHD) (MOBbBIIIEHHBIN
YPOBEHB)
KontponbHas padota 1 36 60
DK3aMeH 1 24 40
Wroro: 60 100




IlIkana ouyenueanusn

Hudposoe | Boipaxenue B | CiioBecHoe Kpurtepun oneHkM HHAMKATOPOB JOCTHKeHUs IPH GopMe KOHTPOJIA:
BbIpa:KeHHe daniax: BbIpa:KeHHe 3K3aMeH / 3a4eT ¢ OLeHKOIi 3aver
5 87 -100 Otrmuano  |OneHKa «OTJIMYHO»  BBICTABISETCS CTYJCHTY, €CIH TEOPETHYECKOE
(3auTeH0) |comep:KaHHME Kypca OCBOCHO ITOJIHOCTHIO, Oe3 MpOOENoB; MCUEpPIbIBAIOIIE,
MOCJIEIOBAaTEIbHO, YETKO M JIOTMYECKHM CTPOWHO H3JaraeT Marepua;
CBOOOJIHO CHpAaBIseTCS C 3aJadyaMH, BOMPOCAMH M JPYTUMH BHIAMHU
MPUMEHEHUST 3HAHWIA, HWCIIONB3yeT B OTBETE JIOMOJNHHUTEIBHBIA MaTepHal
BCE NPEAYCMOTPEHHbIE MPOrPAMMON 3alaHusl BBINOJIHEHBI, KAaU€CTBO HUX
BBIIIOJJTHEHUS OILCHCHO YHCJIOM 621J'IJ'IOB, 6JII/I3KI/IM K MaKCHUMaJIbHOMY,
aHAJM3UPYET MOJYUYCHHBIC PE3yIbTATHI; MPOSBISIET CAMOCTOATEILHOCTD
. Orienka «3a4TCHO» BBICTaBJISICTCS
MIPY BBITIOJTHCHUH 3aJITaHUN
CTY/ICHTY, €CIId OTBETHl HAa BOMPOCHI MO
4 74 - 86 Xopomo  |OmeHKa «XOpOIIO»  BBICTABJISIETCS CTYACHTY, €CJIH TEOPETHUECKOE
TEMaM OUCHUIIIIMHBI IIOCICIOBATCIBHBI,
(3auTeHO) |cozepKaHHME Kypca OCBOCHO IOJHOCTBIO, HEOOXOIUMBIC IPAKTHUCCKUC
JJOI'M4Y€CKHU H3JI0KCHBI, A0IyCKaroTCA
KOMIIETEHIINK B OCHOBHOM C(OPMHPOBaHBI, BCE MPEAYCMOTPCHHBIC
. HE3HAUUTEJIbHBIC HEOYeThl B OTBETE
porpaMMoi oOydueHHs] ydeOHbBIC 3aJaHUS BBINOJIHEHBI, Ka4eCTBO HX
CTyJICHTa, TaKHe KaKk  OTCYTCTBHE
BBITTOJTHEHUSI JIOCTATOYHO BbicOKoe. CTYIEHT TBEpAO 3HAET Marepua,
CaMOCTOSITETIHHOTO ~ BBIBOJIA,  pE4EBbIC
IPaMOTHO M MO CYIIECTBY H3JIaraeT ero, He JIOMycKasi CYIIeCTBEHHBIX OLBKIL 1 11
HETOYHOCTEW B OTBETE HA BOIIPOC. p
3 60 -73 VnonerBopu |OmeHKa  «yTOBJICTBOPUTEIHHO»  BBICTABISETCS  CTYACHTY,  €CJIH
TEJILHO TEOPETUUECKOE COJIEPKAHUE Kypca OCBOCHO YAaCTHYHO, HO MPOOENbl He
(3a4TEHO) |HOCAT CYIIECTBEHHOTO XapakTepa, OOJNBIIMHCTBO MPEIyCMOTPEHHBIX
MpOTpaMMOil 3aJJaHUI BRITIOJTHEHO, HO B HUX UMEIOTCS OIIIUOKH, TIPU OTBETE
Ha TTOCTaBJIEHHBIN BOIIPOC CTYACHT AOITYCKAa€T HETOYHOCTHU, HEAJOCTATOYHO
MpaBUiIbHBIC (HOPMYITUPOBKH, HAOIIOMAIOTCS HAPYIICHUS JTOTMYESCKOM
MIOCIIEZI0BATEIFHOCTH B U3JI0KEHUU IPOTPAMMHOT'O MaTepuaa.
2 Hwmxe 60 HeynosnerBop|OmieHka «HEYIOBIETBOPUTENHLHO» BBICTABISIETCS CTYJEHTY, ecir OH He|OIeHKa «HEe 3a4T€HO» BBICTABIISETCS
WUTEIILHO  |3HACT 3HAYMTENBHONW YacTH MPOrPaMMHOTO MaTepuana, JOMyCKaeT|CTYJAeHTY, €ClIi CTYAeHT He 3HaeT
(He3auTeHO) |CyIIeCTBEHHBIC OIMUOKH, HEYBEPEHHO, C OOJBIIMMH 3aTPyIHCHHUSME|OCHOBHBIX ITOHSTHH TEMBI TUCITUTIINHBI,
BBIITOJIHSACT IMPAKTUYCCKUEC pa6OTBI, HCO6XOIII/IMBIG MPAKTHYCCKUC(HE OTBCYACT Ha JOIIOJIHUTCIBHBIC U

KOMIIETEHIIMM HE CHOPMHUPOBAHBI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX
IIporpaMMoil o0ydeHus: y4eOHbIX 3aJaHUM HE BBIIOJIHEHO, KayecTBO HX
BBITIOJTHEHHS OLICHEHO YHCIIOM 0AJITOB, OJIM3KMM K MUHUMAJIbHOMY

HaBOAAIIME BOIIPOCHI MTPEIIOAaBaTCIIA.




KpaTkas xapakTepucTiKa OLIEHOYHBIX CPe/ICTBA

e HauMenoBanue IIpencrasienue
I /;1 OLIEHOYHOI'0 Kparkasi xapakTepucTHKA OIIEHOYHOT0 Cpe/IcTBa OIIEHOYHOI0
cpeacrsa cpeacTBa B (poHJe
1 2 3 4
Ny Kommnekt
CpencTBo MpOBEPKU YMEHUW MPUMEHSIThH
KoHntposbHas KOHTPOJIbHBIX
MOJIYYCHHBIC 3HAHUS IS PEIICHHs 3ajad .
1 pabora 3alaHui 110
ONPEIETICHHOTO TUIIA 10 TEME WM pa3/ieny.
BapuaHTaM
Pacueriio- CpenctBo npoBepKH yMEHUN IPUMEHSATh Kowmmiekr 3aganuii
MOJIy4EHHbBIE 3HAHUS 110 3apaHee OIpeaeIeHHON JIS1 BBIIIOJTHEHHUS
2 rpaduveckas yd P peacieH A
pabora METOAMKE JUISl PEIICHUS 3a/1a4 WM 3aJJaHuH 110 pacyeTHoO-
MOJYJTIO UK JUCIUTUIMHE B IIEJIOM. rpaduyeckoit paboThl




MunucTepcTBO HayKu U BeIciero oopasosanus Poccuiickoit denepanuu
HuxHexaMcKkuii XMMUKO-TEXHOJIOTMUECKUN HHCTUTYT ((huuan)
(enepanbHOro rocyAapCTBEHHOTO OI0PKETHOIO 00Pa30BaTEIbHOTO YUPEKACHUS
BBICIIIET0 00Opa30BaHUs
«Ka3zaHckuii HalIMOHAJIBHBIN UCCIIEI0BATENBCKUI TEXHOJIOTMUECKUI YHUBEPCUTET

Daxynvmem UHGOPMAYUOHHBIX MEXHOJIOUL
Kageopasnexmpomexnuku u snepeoobecneyerus npeonpusamuil

Hanpagnenune noarotoBku: 13.03.02 «DJI€KTPOIHEPIeTUKA U IICKTPOTEXHUKA
[Tpodwmns/mporpamMma: «IEKTPOCHAOKECHUE

KommuiekT 3apannii 1y pacyeTHO-rpaduveckoii padoTsl
(1151 0YHO-3204YHOT0 OTHAEJICHUIT)
M0 TUCHUIUIMHEKDJICKTPUYECKUE U AIEKTPOHHBIE annapaTh

B xoJie BbINOJIHEHUS pacyeTHO-TpaduuecKkoil paboThl HEOOXOAUMO:

1) omucath NMEKTPUYECKYIO CXeMY moacTanimu (B nanpHeiineM — [1C);

2) paccuuTaTh TOKH KOPOTKOTO 3aMblkaHusi (B pganmbHedmieM — K3) u
TEIUIOBOE JIeHCTBHE TOKOB K3;

3) BBIOpaTh SJCKTPUYCCKHE ammapathl, H300paKeHHbIE Ha cXeme (3a
UCKJIFOUEHHUEM TPaHC(HOPMATOPOB COOCTBEHHBIX HYX);

4) mpoBEpUTH BEIOPAHHBIC allapaThl MO YCIOBUSM KOPOTKOTO 3aMbIKAHMUSI,

5) BBIOpaTh TOKOBEIYIIUE YACTH Ha IMOACTAHIMHU (ITPOBOJA W IIUHBI) H
MIPOBEPUTH UX IO YCIOBUSIM TEPMHUYECKON CTOMKOCTH;

6) BEIOpATh H30JIATOPHI M IPOBEPHUTH MX HA AIEKTPOAUHAMHYCCKYIO CTOUKOCTB;

7) 000CcHOBATh BHIOPAHHBIM THII O0OPYJIOBAaHUS, OTPA3UTh €r0 JIOCTOMHCTBA
Y HEJOCTaTKH.

[Tocne BbIMOIHEHUS paOOTHI CTYJEHT JI0KEH:

1) ymertb paccuuThiBaTh TOKU K3;

2) yMeTb BBIOMpAaTh  3JCKTPUYCCKHE  ammapaTbl [0  HOMHHAIBHBIM
napameTpam CeTH;

3) yMeTh IpOBEpATH anmaparsl 1o yciaopusm K3;

4) ymeTh 000CHOBBIBATH BEIOOP THIIA 000Dy IOBAHHUS;

5) 3HATh MPUHIMITEI PAOOTHI U KOHCTPYKIIUIO 000PYI0BaHHUS;

6) 3HaATh yCIOBHO-rpaduueckrie u OYKBEHHbIC 0003HAYCHUS arapaToB.

Wcxoanbie naHHbIC IS IPOBEACHUS pacyeTa npeacTaBieHbl B Taouie Nel



Tabmuua 1

No | No AKTHBHOE NHnykTHUBHOE Bricokoe Huskoe MoimHoCTh
Bap.| CXe- | CONMPOTUBIICHHE| COTMPOTHBJICHHE| HANpPSUKEHUE, | Hampsbke- |  TpaHchopma-
MBI | SHEPrOCHCTEMBI| SHEPTOCUCTEMBI kB Hue, kKB Topa, MBA
R, Xe
1 1 0,36 2,83 110 10 2.5
2 1 0,1 2,9 110 10 6,3
3 1 0,45 Sl 110 10 10
4 2 0,1 33 110 10 16
5 2 0,8 9 110 10 25
6 2 15 7,3 110 10 40
7 2 2.5 59 110 10 63
8 2 2.9 8.4 110 10 80
9 2 2,35 9.3 110 10 125
10 2 Bl 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 5,4 110 6 40
17 2 3.2 113 110 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 2 151 1,38 35 6 10
40 2 1,23 1,85 35 6 63




Puc. 2. Cxema Ne 1
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Puc. 3. Cxema No 2

MaxkcumanvHolii 6a11 3a KOHMPOJIbHYIO padomy cocmagnnaem 60, MuHuUMAIbHOLI

oann 36.



MunucTepcTBO HayKu U BeIciero oopasosanus Poccuiickoit denepanuu
HuxHexaMcKkuii XMMUKO-TEXHOJIOTMUECKUN HHCTUTYT ((huuan)
(enepanbHOro rocyAapCTBEHHOTO OI0PKETHOIO 00Pa30BaTEIbHOTO YUPEKACHUS
BBICIIIET0 00Opa30BaHUs
«Ka3zaHckuii HalIMOHAJIBHBIN UCCIIEI0BATENBCKUI TEXHOJIOTMUECKUI YHUBEPCUTET

Daxynvmem UHGOPMAYUOHHBIX MEXHOJIOUL
Kageopasnexmpomexnuku u snepeoobecneyerus npeonpusamuil

Hanpapnenue noarotoBku: 13.03.02 «DIEKTPOIHEPTETUKA U DJICKTPOTEXHUKAY
(k00 u Haumenosanue)

[Tpodws/mporpamMmma: « IIEKTPOCHAOKESHHUE)
(Haumenosanue)

KommiekT 3aganuii 1Jisi KOHTPOJIbHON padoThl
(nJ1s1 32049HOTO OTAEJIeHUA)

110 JUCHHUILTHHE K DJICKTPHUECKHE U DJICKTPOHHBIC alapaThD)
(HaumeHosanue OUCYUNIubL)

3agaua 1. TpanchopmaTtop MOIHOCTRIO SyuKB A  mpenmomnaraercs
MOJKJIIOYNATh K IIMHAM MOJCTAHIMHU TOCPEACTBOM BBIKIIOUATENSI HArpy3Ku C
NpEJOXPAHUTENAMHU, KOTOpble HEO0OXOAUMO BBIOpATh, €CIM HM3BECTHO, 4YTO Ha
IMHAX MOACTAHIIMM MOIIHOCTh M TOKH K.3. UMEIOT clienyromnue 3naueHus: 1" kA, I,
KA, Iy KA, Iy KA, So2 MB-A.

Hampsoxkenune cetm Unom = 6 kB. BreikmouaTens MpuHATH 0€3 yCTpOHCTBA
Mo/Jaud KOMaHAbl Ha OTKIIOYAIOIIMA AJIEKTPOMArHUT TMpU CcpadaThIBaHUU
npenoxpanurenet, ¢ npegoxpanuremamu 1K w 3azemnsromuMmu  HOXKaMu 32
MIPEIOXPAHUTEIISIMU.

I/ICXOI[HBIG JAaHHBIC OJIA BBIIIOJTHCHUA 3aJaHUsA 1:

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

EECZI 400 | 630 | 1000 | 1600 | 2500 | 160 | 250 | 400 | 630 | 1000

1" kA 413 | 815 | 344 | 9,35 | 7,12 | 10,2 | 45 | 861 | 431 | 51

I, KA 45 | 8,5 4 10,7 | 7,5 | 125 | 53 | 93 | 51 | 6,7

Iy, KA 89 (112 | 75 | 154 | 96 | 151 | 78 | 131 | 6,3 | 7,6

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

So2,
MBA 38 42 54 13 58 26 33 71 15 78

3amaua 2. BeiOpaTh peakTop AJis1 OTpaHUYCHHS TOKA K.3. B CETH HaMNpsHKEHUEM
UonkB ¢ pabounm TokoM A 10 3HaY€HHUs, PU KOTOPOM JIOIYCKAETCS YCTaHOBKA 3a
peaktopoM BeIkItouarens BMIII-10-1000-20Y2, ecnu wu3BecTHO, 4YTO TMIpHU
O0asucHoit  MomHocTH  SgMB-A  oTHocuTenbHOE ~ pacueTHoe — Oa3ucHoe
COMPOTHBIIEHUE CXEMbl 3aMEIICHHUS A0 TOYKH MPUCOCTUHEHHs peakTopa Xs.
[TorpebuTens mUTaeTCsA OT CUCTEMBI OECKOHEUHOU MOIIHOCTH (S, = 0, X, = 0).



I/ICXOI[HBIC JAaHHBIC AJIS BBIIIOJTHCHUWA 3aJaHUsA 2:

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

Il;J];IOM; 105 | 63 | 105 | 63 | 105 | 63 | 105 | 6,3 | 105 | 6,3

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

SBv
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.Boznymnas JIOII 35 kB nuraer maxtayro noacranuuto [T mo
cucTteMe riIyOoKoro BBOjAa. BeiOpaTh TN TpyO4aThIX pa3psIHUKOB IS 3aLUTHI
JUHUU OT TPO30BBIX MEpPEHAIPSIKEHUHN, €CIM YCTaHOBUBIIMICSI TOK Tpex(pa3HOro
K.3. B MECTE YCTaHOBKH pa3psaaHUKoB [" = |, kKA. Y napHsiii koappunuent K.

I/ICXOIIHBIC JaHHBIC MJIs BBIIIOJTHCHUA 3aJaHUsA 3.

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

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

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

3apaua 4. BwiOpath TpanchopmaTtopsl TOKa, yCcTaHOBJICHHBIE Ha PY-6 B
KOMIIPECCOPHON CTaHIMM, €CJIM HOMHUHAJIBHBIL TOK YCTAHOBKH luom. yer A.
TpanchopMaTtopsl TOKa MUTAIOT PEJICUHYIO 3aIUTYy U CUETUYUK JJISi TEXHUYECKOIO
ydeTa, He0OX0IUMOTO JJIsI KOHTPOJISL pacTpeieieHHs dIEKTpodHeprun. Bropuunsie
OOMOTKH TpaHC(POPMATOPOB I PENICHHON 3aIUThl U CYETYUKOB BKIIOUYEHBI MO
cxeMme HemoJiHo# 3Be37bl (cM. puc. 1.15). Toku Tpexdaznorok.3. na mmnax PY: "
KA, l. kA, ynapsaeii koapounuent K,. Bbiaepxkka BpemeHu 3ammrthl i, c,
COOCTBEHHOE BpeMs OTKJIFOUYEHUS BBIKITIOUaTENs 15 C.

I/ICXOI[HBIG JAaHHBIC OJIA BBIIIOJTHCHUA 3aJaHUsA 4.

Bapuanr | 1 2 3 4 3) 6 7 8 9 10

!A‘iOM‘YCT’ 1000 | 630 | 400 | 1000 | 630 | 400 | 1000 | 630 | 400 | 630

1" kA 413 | 8,15 | 344 | 935 | 7,12 | 102 | 45 | 861 | 431 | 51

I, KA 45 | 85 4 10,7 | 75 | 125 | 53 | 93 | 51 | 6,7

Ky 18 (13 | 14 | 15 | 16 | 1,7 | 11 | 13 | 16 | 11
ts, C 12 (12 | 12 | 12 | 12 | 12 | 12 | 12 | 12 | 172
tg, C 0,12 | 0,12 | 0,22 | 0,22 | 0,22 | 0,22 | 0,12 | 0,12 | 0,12 | 0,12

3amaya 5. Jlnsg moacranuum mnpeanpustus HanpsokeHueM 10 kB BweiOpathb
TpaHchopMaTopbl HAMNpsKEHUs OJHO(A3HbIEe, MUTAIOIIME BOCEMb CYETUYHMKOB
AKTUBHOM SHEPI'MH, YEThIPE CUETUMKA PEAKTUBHOM YHEPTHUH, TPU BOJIBTMETPA THNA
OB u Tpu pene HanpsokeHuss tuna PHB. IlorpeGmsiembie momHoctH: B-A —
cueTyukoM, B-A — BoabT™MeTpoM, B-A — pene. Harpy3ka oT cCOeIMHUTENBHBIX
MIPOBOJIOB HE YUYHUTHIBAETCHL.




I/ICXOI[HBIC JAaHHBIC AJIS BBIIIOJTHCHUWA 3aJaHUsA 5:

Bapuant 1 2 3 4 5 6 7 8 9 10
Unowm, kB 105| 6,3 | 105 6,3 | 105 6,3 | 105 | 6,3 | 10,5| 6,3
MOoOIIHOCTE

CYETUYHMKOB, 1,75 18,15 |344 935 | 7,12 | 10,2 | 45 [ 861|431 | 51
BA

MoutHoCTb
BOJIETMETPOB, | 4,5 8,5 4 10,7 | 75 | 125 | 5,3 93 | 51 | 6,7
BA

MomHOCTE

pere, BA 18 |13 |14 |15 |16 | 17|11 | 13|16 | 11

MaxkcumanvHolii 6a1n 3a KOHMPOJAbHYI0 padomy cocmagisem 60, MuHUMANbHBLIL
oann 36.




MunucTepcTBO HayKu U BeIciero oopasosanus Poccuiickoit denepanuu
HuxHexaMcKkuii XMMUKO-TEXHOJIOTMUECKUN HHCTUTYT ((huuan)
(enepanbHOro rocyAapCTBEHHOTO OI0PKETHOIO 00Pa30BaTEIbHOTO YUPEKACHUS
BBICIIIET0 00Opa30BaHUs
«Ka3zaHckuii HalIMOHAJIBHBIN HCCIIEI0BATENbCKUI TEXHOJIOTMUYECKUIM YHUBEPCUTET»

Dakynomem uHGOPMAYUOHHBIX MEXHONOSUL
Kagheopasnexmpomexnuxu u snepeoobecneuenus npeonpusmuii

Hanpapnenue noarorosku: 13.03.02 «DIEKTPOIHEPTETUKA U DJICKTPOTEXHUKAY
(k00 u Haumenosanue)

[Tpoduns/mporpamma: «3IeKTPOCHAOKESHHUEY
(HaumeHnosanue)

Bonpocsl k 3K3amMeHy
[To nuctunnrae « QAEKTPUUYECKUE U AJICKTPOHHBIE alapaThi»

1. TemoBble, ANEKTPOMAarHUTHBIE U KOHTAKTHBIE SIBJICHUS B AJIEKTPUUYECKUX
anmnaparax.

2. OmnpeneneHne TEPMUYECKON CTOMKOCTH KOMMYTAIIMOHHBIX alapaToB.

3. OmpeneneHue  IEKTPOJUHAMUYECKON  CTOMKOCTH  KOMMYTAIIMOHHBIX
anmnaparos.

4. YCTpoMCTBO M TNPUHLUIN  PabOThl  DJIEKTPOMEXAHUYECKUX  perie:
AJIEKTPOMArHUTHBIE, NHAYKIIMOHHBIE, MATHUTOYIIPABIISIEMBIE U T€PKOHBI;

5. VYcrpoiictTBO M mOpuHUOUMN pabOThl TEIJIOBBIX W TOKOBBIX pelle,
npenoxpanurenei. Kinaccudukaims u ycnoBus BeIOOpa.

6. YcTpoiicTBO M MpUHIMT PaOOTHl KOHTAKTOPOB M MATHUTHBIX ITyCKaTEIEH.
Knaccudukanus u ycioBus BeIOOpA.

7. YcTpoWCTBO W MNpUHUUI PabOThl AaBTOMATHYECKUX BBIKJIIOYATENEH,
MPUHIMI TOKOOrpaHnnyeHue. Knaccudukaius u ycaoBusi BEIOOpa.

8. VYcrpoiictBo W mOpuHIUI pabOThl  paclenuTeleil  aBTOMaTUYECKHUX
BbIKITIOUaTesneil. Knaccudukanus u ycnoBus BeIOOpa.

9. VYcrpoiicTBO M MPUHIMI pabOoThl anmapaTroB 3allUTHOTO OTKIIOYEHUS.
Knaccudukanus u yciaoBus BIOopa.

10. YcTpoiicTBO M MIPUHITUIT pabOThl BHIKIIOYATENCH BBICOKOTO HAIPSHKCHHUS.
Knaccudukanus u yciaoBus BIOopa.

11. YerpoiictBO ¥ mOpuHOMI  paOOThl  BO3AYIIHBIX  BBIKIIOYATEINIEH.
Knaccudukanus u ycioBus BeIOOpA.

12. YcTpolicTBO M OpUHIUI  pabOThl  3JEra3oBbIX  BBIKIIOYATENIEH.
Knaccuduxanus u ycaoBus BeIOOpa.

13. YerpoiicTBO ¥ OpUHUMI  padOThl  MAacisHBIX  BBIKIIOYATENEH.
Knaccuduxanus u ycaoBus BeIOOpa.

14. YerpolicTBO W NpUHIMO  paOOThl  BaKyyMHBIX  BBIKJIIOUYATENEH.
Knaccudukanus u yciaoBus BIOOpa.

15. YerpoiictTBO U mpuHLOMIT  PaOOTHl  pa3beIUHUTENEH, OTACTUTENeH MU
KopoTKo3aMbIkaTenen. Kinaccudukaius u ycnoBusi BeIOOpa.



16. YerpoiicTBO W NpUHIMO PpabOThl H3MEPUTEIBHBIX TpaHC(HOPMATOPOB
BBICOKOI'0 HanpskeHus. Knaccudukanus u ycioBust BbIOOpa.

17. YcTpoiicTBO W HpUHUMI pabOThl  pPa3psIAHUKOB W OrpPaHUYUTENEH
NepeHaIpsHKeHNs, TOKOOTPAaHMYMBAIOIIUX peakTopoB. Kimaccudpukanus u ycaoBus
BBIOODA.

18. YeTpoicTBO U IPUHIMI padOThl TPAH3UCTOPHBIX Peie U KOHTAKTOPOB.
VYcnoBust BeIOOpa.

19. YerpoiicTBO M IpUHLIKIT paOOThl THPUCTOPHBIX KOHTAKTOPOB MTOCTOSIHHOTO
TOKa. Pa3HOBUIHOCTH U yCIOBUSI BBIOOpA.

20. YcTpoiicTBO M HpUHIMI pabOThl THOPUIHBIX aNlapaToB MOCTOSIHHOTO
TOKa. Pa3HOBUIHOCTH U yCIOBUSI BBIOOpA.

21. YcTpoiicTBO U IPUHLIUIT PaOOTHl THPUCTOPHBIX KOHTAKTOPOB MEPEMEHHOTO
TOKa C €CTECTBEHHOU KOMMYTAaIMen. Y clioBUs BIOOpA.

22. YCTpOMCTBO M MPUHILIUI PabOTHl THPUCTOPHBIX KOHTAKTOPOB MEPEMEHHOTO
TOKa C UCKYCCTBEHHOW KOMMYyTalUen. Y clioBuUs BbIOOpa.

23. YCTpOMCTBO M MPHUHIUII PAaOOTHI pejie U KOHTAKTOPOB MEPEMEHHOTO TOKa
Ha YIIpaBJISIEMbIX KJI0UaX. Y CIOBUS BBIOODA.

24. YCcTpoHCTBO M NMPUHLIMI pabOThl THOPUIHBIX annapaToB MEPEMEHHOIO
TOKa. Pa3HOBUIHOCTH U yCJIOBUSI BBIOOpA.

25. YCTpOMCTBO U MPUHIIUI PAOOTHI PErYISTOPOB MOCTOSHHOTO HAMIPSKECHHUS.

26. YCcTpoMCTBO U MPUHLMI PA0OTHI PETYIATOPOB IEPEMEHHOTO HAPSIKEHUSI.

27. CTpyKTypa MHUKPOMNPOIIECCOPHBIX CHUCTEM KOMMYTAllUU 3JIEKTPUUYECKHE
neneil HU3KOro HampsbkeHus. lIporpammupyemble JOTHYECKHE KOHTPOJUIEPHI.
YcnoBus BeiOOpa.

28. CTpyKTypa MHUKPONPOIIECCOPHBIX CHUCTEM KOMMYTAIUU 3JIEKTPUUECKUE
Ieneil BBICOKOTO HampsbkeHus. [IporpamMmmupyembie JTOrHUeCKre BBICOKOBOJIBTHEIC
SUCUKU. Y CII0BUS BHIOODA.

Maxcumanvrnoe Koaruuecmeo 6annoe 3a yxzamen 40. makcumanvnoe
Koluyecmeo 0annoe 3a nepewlii 6onpoc 20, makcumanvHoe Koauuecmaeo 06ainoe
3a emopoii éonpoc 20.

Munumanvnoe kKonuuecmeo 0ann106é 3a 3IK3amen 24. munumaivHoe
Konuyecmeo 0406 3a nepevlit 60npoc 12, MunumanvHoe Koauuecmeo 0anioe 3a
emopoii éonpoc 12.
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