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Komnerenius:

Hepeltenb Komnemeuuuﬁ u uudukamopoe oocmudiceHusn Komnememmﬁ C yKazanuem smanos (I)opmupoeauuﬂ
6 npoyecce oceoernun Oucuunnuubl

OIIK-2Cnocoben NPpUMCHATH COOTBCTCTBYIOHIHP’I CI)PI?»HKO-M&TGM&TH‘ICCKI/II‘/JI afrapar, METOJAbl aHaJIn3a U MOACIIMPOBAHUA, TCOPETUICCKOI'O U
OKCIICPUMCHTAJIbHOT'O UCCIICAOBAaHUS IIPU PCIICHUN HpO(l)CCCI/IOHaHI)HI)IX 3aJga4.
I/IHI[I/IKaTOpLI JOCTHIXXCHUA KOMIICTCHIIMH

OIIK-2.13Haer

OCHOBHBIC

3aKOHbI
3KCHECPUMECHTAJIBHOTO UCCIICI0BAHMA,

CCTCCTBCHHOHAYYHBIX  JHUCHUIIINH,

METOAbI

aHaJIM3a MW MOJICIUPOBAHMA,

TCOPCTUUCCKOTO H

OIIK-2.2YMeeT UCIOIL30BaTh OCHOBHEIE MCTObl CCTCCTBCHHOHAYYHbLIX AUCHUILIMH, METOAbI aHAJIM3a U MOACIUPOBAHUA, TCOPCTHIYCCKOIO U

OKCIICPUMCHTAJIbHOTO UCCICIOBAHUSA

OHK-Z.SBJ’I&,}IGGT HaBbIKaMHU IMPAKTHYCCKOI'0 UCII0Jb30BaHUA 3aKOHOB CCTCCTBCHHOHAYYHBIX TUCHUILIMH, MCTOOOB aHAJIM3a U MOACIUPOBAaHMI,
TCOPCTUUCCKOT'O U SKCIICPUMCHTAJILHOTO UCCIICIOBAHUA

JIJ11 OYHOTO OTHEIEHUS

HNuaukaTopsl Jranbl GOpPMHUPOBAHHS B MPOIECCe OCBOCHHS TUCIIHIITHHBI
JIOCTHIKEH U Jexuun IpakTH4ecKne Jla6opaTopubie KypcoBoii mpoexT Hauwenosanue
KOMIIETEHI[M U 3aHATHUA 3aHSATUS (padora) OUeH0UN020 cpedcmea
OIIK-2.1 Tema 1-12 Tema 4-5, Tema 7-8 Tema 7-8 He npengycmotpensr PacuerHo-Tpaduueckas
pabota/sK3aMeH
OIlK-2.2 Tema 1-12 Tema 4-5, Tema 7-8 Tema 7-8 He npemycmoTpenbt PacuerHo-Tpaduueckas
paboTta/sK3aMeH
OIlK-2.3 Tema 1-12 Tewma 4-5, Tema 7-8 Tema 7-8 He npemycMoTpeHbt PacuerHO-Tpaduueckas
paboTa/aK3aMeH
15 3a04HOrO0 OTACIICHUS
HNuaukaTopsbl Jranbl GOPMHUPOBAHHS B MPOIECCe OCBOCHHS TUCIHIIHHbI
= Haumenosanue
AOCTHIKEHHS Jlexkuuu IIpakTHyeckne JlabopaTopHbIe Kypcosoii npoexr
OUEHOUHO20 cpedcmea
KOMIIETEHI[M U 3aHATHUA 3aHSATUS (paboTa)
OIIK-2.1 Tema 7-9 Tema 7-9 Tema 7 He npenycmoTpenst KonTponbHas
paboTta/sK3aMeH
OIIK-2.2 Tema 7-9 Tema 7-9 Tema 7 He npenycmoTpenst KonrtponsHas
paboTta/sK3aMeH
OIlK-2.3 Tewma 7-9 Tema 7-9 Tema 7 He npenycmoTpenst KonTponbhas

paboTa/aK3aMeH




JJIS 0YHO-3a0YHOI0 OTIACIICHHUS

HNuaukatopsl Jrtansl GOpMHUPOBAHHS B MPOIECCe OCBOCHHS THCIIHILTHHBI
= Haumenoeanue
JOCTHKEHM S Jlekuuu IMpakTnyeckmne JlabGopaTtopHbie KypcoBoii npoekt
OUEHOUHO20 cpedcmea
KOMIIEeTEHIIHHU 3aHATHS 3aHSITUS (pab6ora)
OIIK-2.1 Tema 1-12 Tema 4-5, Tema 7-8 Tema 7 He npenycmoTpenst Pacuetno-rpaduueckas
paboTa/aK3aMeH
OIIK-2.2 Tema 1-12 Tema 4-5, Tema 7-8 Tema 7 He npenycmotpensl Pacuetno-rpaduueckas
paboTta/sK3aMeH
OIlK-2.3 Tema 1-12 Tewma 4-5, Tema 7-8 Tema 7 He npegycmotpensl PacuetHo-rpaduueckas
paboTta/sK3aMeH




Ilepeuenv oyenounvix cpeocme no oucuuniune (MooyJo)

JIi1g OYHOTO OTIAEIEHUSI

. Max, 6a/10B
Min, 6ajoB .
OueHo4vHbIE CpeAcTBA KoJu-Bo . (moBBIIEHHBIH
(0a30BbIi YPOBEHbD)
YPOBEHb)
Pacuetno-rpadguueckas 1 36 60
pabota

DK3aMeH 1 24 40
Wroro: 60 100

JlJ1g 3204HOTO OTHAETIEHUS

Min, 6a10B

Max, 6a1oB

OueHo4YHbIE CpPeACTBA KoJu-Bo (6a30Bb1ii ypOBEHD) (mOBBIIEHHBIH
YPOBEHBb)
KontponpHas pabora 1 36 60
DK3aMeH 1 24 40
Uroro: 60 100

JIJ1s OYHO0-3a0YHOT'0 OTAEICHUS

Min, 6a/L10B

Max, 6a10B

OueHo4YHbIE CpecTBA Koa-Bo (6230Bb1ii ypOBeHD) (moBBIIEHHBIH
YPOBEHBb)
Pacuerno-rpaduueckas 1 36 60
pabota
Dk3amMeH 1 24 40
Hroro: 60 100




Illkana ouenueanusn

Mudposoe
BbIpa:KeHHue

Boipa:xenue B
oajIax:

CaoBecHoe
BBIpajKeHHe

Kputepun onieHKH HHIUKATOPOB JOCTHKEHHUA MPHU (popMe KOHTPOJIS:

JK3aMeH / 3a4eT ¢ OLEHKOM

3avger

5

87-100

OTiIuyHO
(3auTeHO)

OrleHKa «OTJIHYHO» BBICTABISCTCA CTYAEHTY, €CJIH TEOPETHUYECKOE
coJiep>kaHhe Kypca OCBOCHO TMOJHOCTBIO, 0€3 MpoOemoB; MCcUYepIbIBAIOIIE,
MOCJIC/IOBATENIbHO, YETKO W JIOTHYECKH CTPOHHO H3JaraeT Marepuar,
CBOOOJIHO CIIPaBISIETCS C 3ajjayaMy, BOMPOCAMH W JAPYTHMH BHIAMH
MPUMEHEHHUST 3HAHUI, UCMONB3yeT B OTBETE JOMOJHHUTEIBHBIA MaTepHal
BCC MPECAYCMOTPCHHBLIC HpOFpaMMOﬁ 3aJaHusl BBIIIOJIHCHBI, KA4€CTBO HX
BBIIIOJIHEHUA OILICEHCHO YHCIOM 6aJ'IJ'IOB, 6HI/I3KI/IM K MaKCUMaJIbHOMY;
aHAMM3UPYET TOJIYYCHHBIC PE3YJIbTAThl, MPOSBISET CAMOCTOSATEILHOCTh
MIPY BBIMTOJHEHUH 3aJTaHUN

74 - 86

Xopo1io
(3auTeHo)

OneHka «XOpOIIO» BBICTABISETCS CTYAEHTY, €CIH TEOPETHYECKOe
coJiep)kaHUE Kypca OCBOCHO IIONHOCTBIO, HEOOXOAWMBIE MpPaKTHUECKUE
KOMIICTCHIIMK B OCHOBHOM C(OPMHPOBAHBI, BCE MPEIYCMOTPCHHBIC
mporpaMMoii  oO0y4deHHsT y4deOHble 3aJaHWS BBIIOJHEHBI, KAdeCTBO WX
BBITIOJTHEHHSA JIOCTaTOYHO BBICOKOE. CTYAEHT TBEpAO 3HAET Marepuad,
rPaMOTHO U MO CYIIECTBY H3JAraeT €ro, He JOMycKas CYIIECCTBEHHBIX
HETOYHOCTEH B OTBETE Ha BOIPOC.

60 - 73

Y noBnersopu
TEILHO
(3auTeHo)

OueHkKa  «yJOBICTBOPUTENBHO»  BBICTABISETCS  CTYICHTY,  €CIH
TEOPEeTUYECKOe COJepKaHHE Kypca OCBOCHO YAaCTHYHO, HO MPOOENsl He
HOCSAT CYIIECTBEHHOT'O XapakTepa, OOJBLIIMHCTBO MPEAYCMOTPEHHBIX
HpOrpaMMOH 3a/IaHNH BBIITOJIHEHO, HO B HUX UMEIOTCSI OIIHOKH, TIPH OTBETE
Ha MOCTaBJICHHBIH BONPOC CTYIEHT AOITYCKAaeT HETOYHOCTH, HEOCTATOYHO
MpaBUWIbHBIE (OPMYTUPOBKH, HAONIONAIOTCS HApYIIEHHUs] JIOTMYeCKOit
MOCJIEJ0BAaTEILHOCTH B M3JIOKEHHH IPOTPAMMHOT0 MaTepHara.

Orenka

«3a4YTCHO»

BBICTABJIACTCA

CTYACHTY, €CJIM OTBEThI Ha BOIIPOCHI IIO
TEMaM OUCHHUIIIIMHBI ITOCJICOO0BATCIIbHEI,

JIOTUYCCKHU

HC3HAUUTCIIBHBIC HCI0YCTHI
KakK
BbIBOJA4,

CTYJICHTA,

CaMOCTOATCIIBHOTO

OIIMOKY | TIp

H3JI0KCHBI,

TaKHe

JIOTTYCKAIOTCS
B OTBETE
OTCYTCTBHE
peveBbie

Huxe 60

Heynosnersop
UTEIBHO
(He3auTeHo)

OneHka «HEYAOBIETBOPUTEIBHO» BBICTABISAETCS CTYAECHTY, €CIIM OH HE
3HACT 3HAYUTENBHOM YacTH MPOrpaMMHOIO Marepuana, JOIyCKaeT
CYIIECTBEHHbIC OIIMOKH, HEYBEPEHHO, C OONBIIUMH 3aTPyJHCHUSMH
BBIMOJIHSCT — TpakTH4Yeckue paboThl, HEOOXOAWMBIE  MPAKTUYECKHUE
KOMIIETCHIMH HE CQOPMUPOBAHBI, OOJBLIIMHCTBO HNPEAYCMOTPEHHBIX
nporpaMMoii 00ydeHHsl yueOHBIX 3aJaHWi HE BBIIOJIHEHO, KaueCTBO HX
BBITTOJIHEHHSI OLIEHEHO YHMCIIOM OaJJIOB, OM3KHM K MUHUMAILHOMY

Orenka
CTYIIEHTY,

€Clin

«HE 3a4TEHO»
CTYIEHT

BBICTABJIACTCA
HC 3HACT

OCHOBHBIX ITOHATHU TEMBI JUCHUIIIINHBI,
HC OTBCYACT Ha JOINOJHUTCIIBHBIC U
HaBOJAIIHEC BOIIPOCHI MTPEIIOAaBATCIIA.




KpaTkasi xapakTepucTHKA OIEHOYHBIX CPeCTBA

No HaumenoBanue IIpencrasienue
I /;1 OLICHOYHOI'0 KpaTkast xapakTepuCcTHKA OLIEHOYHOI'0 CPEACTBA OLICHOYHOI'0
CcpeacTBa cpeacrsa B gpoHjae
1 2 3 4
. Kommiekr
CpenctBo npoBepKU YMEHUHN MPUMEHSATh
KonTponsHas KOHTPOJIbHBIX
IIOJIyYEHHBIE 3HAHUSA JUIs PEILICHUS 3a]a4 .
1 paborta 3aJaHui 110
ONPENETICHHOTO THIIA 110 TEME WM pa3ziely.
BapHaHTaM
Pacuerto CpencTBo npoBepKU YMEHUN IPUMEHATh Kommuiekr 3aganuit
IIOJIy4YE€HHBIC 3HAHMS 10 3apPAHEE ONPEACIICHHON IUISL BBITIOJTHEHUS
2 rpaduyeckas .
pabora METOAMKE Ul peLIEHUs 3a/1a4 WIK 3aJaHul 110 pac4yeTHO-

MOAYJII0 WKW JUCHUIIIIMHE B LICJIOM.

rpauIecKoit paboThI




MuHuncTEepCTBO HAYKH M BhICIIEro oOpa3oBanus Poccuiickoit denepanun
HuxHexkaMCKUil XUMUKO-TEXHOJIOTHYECKUI MHCTUTYT ((uuan)
dbenepanbHOTrO rocy1IapCTBEHHOTO OI0JPKETHOTO 00Pa30BaTEIIbHOTO YUPEKICHUS
BBICIIIETO 00pa30BaHuUs
«KazaHckuil HalMOHAIBHBINA UCCIIEA0BATENLCKUI TEXHOIOTHYECKUN YHUBEPCUTET

DakynbmemuH@GOpMAYUOHHBIX MEXHOI02UU
Kagheopasnexmpomexnuxu u snepeoobecneueruss npeonpusmuii

Hanpasnenue noaroroBku: 13.03.02 «31€KTPOIHEPIEeTUKA U IJICKTPOTEXHUKAY
[Tpoduns/mporpamma; «IJIEKTPOCHAOKECHUE

KommuiekT 3apannii 11 pacyeTHO-Tpadgpuyeckoit padoTbl
(17191 OYHOT0 ¥ OYHO-3209HOT0 OT/AEJICHHUS )
0 JUCHUIUIMHEKDIEKTPUYECKUE U AJICKTPOHHBIE anmnapaThb»

B xone BbInoNHEeHHs pacyeTHO-rpadudecKoit paboThl HEOOXOAUMO:

1) onucaTh 3JIEKTpUUYECKYIO cXeMy nojicTaHluu (B ganbHeieM — [1C);

2) paccuMTath TOKM KOPOTKOTO 3ambikaHusi (B mpanpHedimeM — K3) u
TEIUIOBOE JIeCcTBHE TOKOB K3;

3) BBIOpaTh DJIEKTPUUECKHE amnmaparbl, H300paKeHHbIE Ha cxeMe (3a
UCKITIOUCHHUEM TpaHC(HOPMATOPOB COOCTBEHHBIX HYXK]);

4) MpoBEPUTH BRIOPAHHBIE AIMTAPATHI IO YCIOBUSIM KOPOTKOTO 3aMbIKAHMUS;

5) BbIOpaTh TOKOBEAYIIME YacTH Ha MOJCTAaHIMHU (MIPOBOAA U UIMHBI) U
MIPOBEPUTH UX IO YCIOBUSIM TEPMUUYECKON CTOMKOCTH;

6) BBIOPATH U30JATOPHI U IPOBEPUTH UX HA BJEKTPOJMHAMUYECKYIO CTOUKOCTb;

7) 000CcHOBaTh BBIOpPAHHBIA TUI OOOPYJIOBaHUS, OTPA3UTh €ro JIOCTOMHCTBA
U HEJOCTaTKH.

[Tocne BbIMONMHEHUS paOOThI CTYACHT JTOJIKEH:

1) ymers paccuntbsiBath TOKU K3;

2) ymeTh BBIOMpATh  DIEKTPUYECKHUE  ammapaTthl 10  HOMHUHAJIbHBIM
napaMeTpam CeTH;

3) yMeTb NpoBEpATH anmnapaThl 1o yciaoBusMm K3;

4) ymeTh 000CHOBBIBaThH BBIOOP THUIIA 0OOPYIOBAHNS,

5) 3HaTh NPUHUMUIIBI pA0OTHI U KOHCTPYKLMIO 000PYOBaHUS;

6) 3HaTh yciOBHO-Tpaduueckre U OyKBeHHbIE 0003HAUCHUS alllapaToB.

Wcxoanbie nanHbIe 1715 MPOBEJICHUS pacueTa MpeicTaBieHbl B Tabiuiie 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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Maxcumanshotii 6a11 3a KOHMPOALHYI0 padomy cocmaensaem 60, MuHUMATbHbBLI
oann 36.



MuHuncTEepCTBO HAYKH U BhICIIEro oOpa3oBanus Poccuiickoit @enepannu
HuxHexkaMCKUil XUMUKO-TEXHOJIOTHYECKUI MHCTUTYT ((uuan)
dbenepanbHOTrO rocy1IapCTBEHHOTO OI0JPKETHOTO 00Pa30BaTEIIbHOTO YUPEKICHUS
BBICIIIETO 00pa30BaHuUs
«KazaHckuil HalMOHAIBHBINA UCCIIEA0BATENLCKUI TEXHOIOTHYECKUN YHUBEPCUTET

DakynbmemuH@GOpMAYUOHHBIX MEXHOI02UU
Kagheopasnexmpomexnuxu u snepeoobecneueruss npeonpusmuii

Hanpasnenue noaroroBku: 13.03.02 «31€KTPOIHEPIEeTUKA U IJICKTPOTEXHUKAY
(k00 u Haumenosanue)

[Tpoduns/mporpamma; «IJIEKTPOCHAOKECHUE
(Haumernosarnue)

KoMmuiekT 3agaHni 11l KOHTPOJIbHOM padoThl
(17151 3209HOI0 OT/AEJIeHHS)

10 I[I/ICI_[I/IHJ'II/IHe«3J'ICKTDI/I‘-IeCKI/IC M JJICKTPOHHBIC allliapaThb»
(Haumenosanue OUCYUNIUHYL)

3amaua 1. Tpanchopmarop womHOCTBIO S;,KB:A mnpenmnonaraercs
MOJKJIIOYNTh K IIMHAM TOACTAaHIIMM TOCPEACTBOM BBIKJIIOYATENSI HATrPy3KH C
MpPEJOXPAHUTENIIMU, KOTOpPhIE HEOOXOJHMMO BBIOpaTh, €CJIIM W3BECTHO, YTO Ha
IIMHAX MOACTAHIIMM MOIIHOCTh M TOKH K.3. UMEIOT cieaytomue 3HaueHus: [" kA, I,
KA, 1y KA, |y KA, So» MB-A.

Hampsixenue cetu Unom = 6 kB. Beixntouatens nmpuHsaTh 0€3 ycTpoiicTBa
MOJayul KOMaHAbl Ha OTKJIIOYAIOIIMWA DJIEKTPOMArHUT TpU  cpabaTbIBAaHUU
npenoxpanurenei, ¢ npeaoxpanurensmu 11K u 3azemsstrommmu  HOXamu  3a
MPEIOXPAHUTEIISIMU.

I/ICXOI[HBIG JaHHBIC AJIs BBIIIOJTHCHUWSA 3aJaHUsA 1:

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

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

1" kA 4,13 | 815 | 3,44 | 935 | 7,12 | 10,2 | 45 | 8,61 | 431 | 51

I, KA 45 | 8,5 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 1108 | 68 | 106 | 58 | 9,2 | 44 | 535

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

3agaua 2. BeiOpaTh peakTop I OTpaHUYCHHUS TOKA K.3. B CETH HANPSDKEHUEM
UonKB ¢ pabounm TokomM A 110 3HaU€HUS, PYU KOTOPOM JIOMTyCKAETCS YCTaHOBKA 3a
peaktopoMm Beikarouarens BMIII-10-1000-20Y2, ecnu W3BECTHO, YTO IMpHU
O0asucHoit  momHOCTH  SgMB-A  oTHOocuTenbHOE — pacyeTHOe — 0Oa3HMCHOE
COTPOTUBJICHUE CXEMBI 3aMENICHHS 10 TOYKH MPUCOSAWHEHHUS peakTopa X*g.
[TorpebuTens MUTACTCA OT CUCTEMBI OECKOHEYHOM MOIITHOCTH (S, = o0, X, = 0).



I/ICXOI[HBIG JaHHBIC AJIS BBIIIOJTHCHUWSA 3aJaHUA 2:

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

IL<J§OM’ 105 | 63 | 105 | 63 [ 105 | 63 | 105 | 63 | 105 | 63

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

S,
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

3agaua 3.Boznymnas JIDIT 35 kB nurtaer maxtHyro noacranuuio ['TIIT mo
cucrteMe TIyOOKoro BBoja. BeIOpaTh THI TpyOYaThIX Pa3psSAHUKOB JIJISI 3alUAThI
JUHUUA OT TPO3OBBIX MEPEHANPSHKEHUM, €CJIM yCTAaHOBUBIIMICS TOK Tpex(a3zHOTo
K.3. B MECTE€ YCTaHOBKH pa3psaHukoB | = |, kKA. Y gapuslii koasddunuenr K.

I/ICXOI[HBIG JaHHBIC AJIs BBIIIOJTHCHUWSA 3aJaHUsA 3:

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

l., KA 36 | 85 4 10,7 | 75 | 125 ] 53 | 93 | 51 | 67

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

3agaua 4. BriOpats Tpanchopmatopsl TOKa, ycTaHOBiIeHHbie Ha PY-6 kB
KOMIIDECCOPHOM CTaHLMUHU, €CIM HOMMHAIBHBIM TOK YCTaHOBKU lyon yer A.
Tpanchopmaropbl Toka MUTAIOT PEIEHHYIO 3aIIUTY U CUETUYMK JUISI TEXHUYECKOTO
ydera, He0OX0UMOro Il KOHTPOJIA pacIpeieieH sl AIeKTpO3Heprun. Bropuunbie
OOMOTKH TpaHC(POPMATOPOB ISl PEIICUHOM 3alUThl M CUYETYMKOB BKJIIOYEHBI 110
cxeMme HemoJiHOM 3Be3abl (cM. puc. 1.15). Toku TpexdasHorok.3. Ha mumHax PY: |"
KA, l. KA, ynapueii koddduument K,. Beimepxka Bpemennm 3samutel t; c,
COOCTBEHHOE BpeMsl OTKJIIOUEHUS BbIKIItoUaTens t, c.

Hcxomubple TaHHBIE A1 BLIIIOJIHEHUS 3aaHus 4:

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

k"M'y“’ 1000 | 630 | 400 | 1000 | 630 | 400 | 1000 | 630 | 400 | 630

1" kA 413 | 815 | 344 | 935 | 7,12 | 102 | 45 | 861 | 431 | 5,1

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

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

3apaua 5. /Ing nmoacranumu npeanpustus HampsbkeHueM 10 kB BeiOpaTh
TpaHCc(OPMATOPbl HANPSIKEHUS OAHO(Aa3HblE, NUTAIOLIME BOCEMb CUYETYHKOB
AKTUBHOM DHEPIHMH, YETHIPE CYETUYMKA PEAKTUBHOW DHEPTUHU, TPU BOJIBTMETpPA THIIA
OB u Tpu pene Hampsikenuss tuna PHB. TlotpeGasiemblie momiHoctn: B-A —
c4eTuyukoM, B-A — BoampT™MeTpoM, B-A — pene. Harpy3ka oT COeIMHHMTENBHBIX
IIPOBOJIOB HE YUUTHIBACTCS.




I/ICXOI[HBIG JaHHBIC AJIS BBIIIOJTHCHUWSA 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 | 10,5 | 6,3
MOoOIIHOCTB

CUETUUKOB, 1,75 8,15 |3,44 935|712 102 | 45 | 861|431 51
BA

MOoOIIHOCTE
BOJIBTMETPOB, | 4,5 | 8,5 4 10,7 | 75 | 125 53 | 93 | 51 | 6,7
BA

MOoOIIHOCTB

pere, BA 18 | 1,3 | 14 | 15|16 | 1,7 | 11 | 13 | 1,6 | 1.1

Makcumanvnulit 0a11 3a KOHMPOJIbHYIO padomy cocmasnsiem 60, muHumanvbHoL
oann 36.




MuHuncTEepCTBO HAYKH M BhICIIEro oOpa3oBanus Poccuiickoit denepanun
HuxHexkaMCKUil XUMUKO-TEXHOJIOTHYECKUI MHCTUTYT ((uuan)
dbenepanbHOTrO rocy1IapCTBEHHOTO OI0JPKETHOTO 00Pa30BaTEIIbHOTO YUPEKICHUS
BBICIIIETO 00pa30BaHuUs
«KazaHckuil HalMOHAIbHBINA UCCIIEA0BATENLCKUI TEXHOIOTHYECKU YHUBEPCUTET

Dakynbmemun@doOpMayUOHHLIX MEXHOI02UU
Kagheopasnexmpomexnuxu u snepeoodecneuenuss npeonpusmuii

Hanpasnenue noaroroBku: 13.03.02 «31€KTPOIHEPIeTUKA U IJICKTPOTEXHUKAY
(k00 u Haumenosanue)

[Tpoduns/mporpamma; «IJIEKTPOCHAOKECHHUE
(naumenosanue)

Bonpocel k 3k3aMeHy
[To qucuumiune «IEKTPUUYECKUE U DJICKTPOHHBIC annapaThh

1. TemnoBble, ANEKTPOMArHUTHBIE U KOHTAKTHBIE SIBJICHUS B 3JIEKTPUUECKHUX
anmnaparax.

2. OmnpeneneHue TEPMUUECKON CTOMKOCTH KOMMYTAIlMOHHBIX anmnapaTos.

3. OrmpexaeneHue 3JIEKTPOAUHAMUYECKON  CTOMKOCTH  KOMMYTAIMOHHBIX
anraparos.

4. YCTpOWCTBO W  TPUHIUI  pabOThl  DIEKTPOMEXAHHYECKUX  perie:
AJIEKTPOMAarHUTHBIE, NHYKIIHOHHBIE, MATHUTOYIIPABIISIEMBIE U T€PKOHBI;

5. VYcTpolcTBO M NpUHUUI  pabOTBl  TEIUIOBBIX W TOKOBBIX pEIlE,
npenoxpanurteneii. Knaccudukams u ycnoBus BEIOOpA.

6. VYcrpolcTBO M mpUHIUI PabOTHl KOHTAKTOPOB M MAarHUTHBIX ITyCKaTeleH.
Knaccudukanus u ycinoBus BeIOOpa.

/. YCTpOHCTBO M TpHUHIUN pabOTbl ABTOMAaTUYECKUX BBIKIIOYATENEH,
NPUHIMTI TOKOoOorpannyeHue. Knaccudukanus u ycioBus BeIOOpa.

8. VYcrpoiictBO M TOpUHIMO pabOThl  paclenuTeNe aBTOMaTHYECKUX
BbIKITIOUaTeneil. Kimaccudukanus u yciaoBus Beibopa.

9. VYcrpoiictBO M HpUHUMII padOThl amnmapaToB 3alIMTHOIO OTKJIIOYEHUS.
Knaccuduxkanus u ycnoBus BbIOOpA.

10. YcrpoiicTBO U MpUHIUIT PaOOThI BBIKIIIOYATEIEH BBICOKOTO HAIMPSIKEHUS.
Knaccudukanus u yciaoBus BeIOOpa.

11. YcrpoiicTBO W TPUHOUN  pabOThl  BO3AYIIHBIX  BBIKITIOYATEIICH.
Knaccuukanus u ycinoBus BbIOOpa.

12. YeTpoiicTBO W TpUHOMI  pabOThI  3JIETa30BBIX  BBIKIIOYATENCH.
Knaccuuxkanus u ycnosus BeIOOpa.

13. YerpoiicTBO ¥ mpuHUOMN  pabOThl  MAacisIHBIX  BBIKJIIOYATENEH.
Knaccudukanus u ycnoBus BeIOOpa.

14. YcrpoiicTBO ¥ OPUHIMO  padOThl  BaKyyMHBIX  BBIKIIOYATEIIECH.
Knaccuduxanus u ycioBus BbIOOpA.

15. YerpoiicTBO W mpuHOUN PabOThl  pa3beIUHUTENCH, OTICIUTENIeH U
KopoTko3ambikaTesneil. Kimaccudukamms u yciaoBus BeIOOpa.



16. YcTpoiicTBO M HpUHIHUN pabOThl HU3MEPUTENBHBIX TpaHCPOPMATOPOB
BBICOKOTO HanpspkeHus. Kinaccudukamus u ycinoBus BeIOOpa.

17. YcrpoiictBO ¥ npuHIMO paOOThl  pa3psAHUKOB W  OTPaHUUYMUTENEH
NepeHAIPsHKEHNS, TOKOOTPAaHUYMUBAIOIINX peakTopoB. Kmaccuduxamms u ycmoBus
BBIOODA.

18. YcrpoilcTBO ¥ mpUHIMI PabOThl TPAH3UCTOPHBIX pejle M KOHTaKTOPOB.
VYcnoBust BeIOOpAa.

19. YcrpoiicTBO 1 npuHIUN pabOThl THPUCTOPHBIX KOHTAKTOPOB MOCTOSIHHOTO
ToKa. Pa3HOBUIHOCTH U yCIIOBUS BBIOOpA.

20. YcTpoiicTBO W TpHUHIMI PaOOThI THOPHUIIHBIX ammapaTtoB IMOCTOSTHHOTO
ToKa. Pa3HOBUIHOCTH U yCIIOBUS BBIOOpA.

21. YcTpoHCTBO ¥ MIPUHIIUI paOOThl THPUCTOPHBIX KOHTAKTOPOB MEPEMEHHOTO
TOKa C €CTECTBEHHOU KOMMYyTalueu. Y ciioBus BbIOOpA.

22. YCTpOWCTBO U MPHUHIINI PaOOThl THPUCTOPHBIX KOHTAKTOPOB MIEPEMEHHOTO
TOKa C UCKYCCTBEHHOM KOMMYyTalMel. Y CIIOBUsI BBIOODA.

23. YCTpOUCTBO M MPUHLHUII pabOThl peie U KOHTAKTOPOB MEPEMEHHOTO TOKA
Ha YIIPaBJISIEMbIX KIItoUaX. Y CIOBUs BBIOODA.

24. YCTpOUCTBO M MPUHLUIN pPabOThl THOPHUIHBIX allapaToB MEPEMEHHOTO
ToKa. Pa3HOBUIHOCTH U yCIIOBUS BhIOOpA.

25. YcTpoHCTBO U MPUHIIUI PaOOThI PETYJIATOPOB MOCTOSTHHOTO HANIPSKEHUS.

26. YCTpONCTBO M MPUHIIAIT PA0OTHI PETYJISTOPOB MEPEMEHHOTO HAMIPSKEHUS.

27. CTpyKTypa MHUKPOIIPOLIECCOPHBIX CHUCTEM KOMMYTAIMH 3JIEKTPUUYECKUE
neneil HU3KOro HampspkeHus. [Iporpammupyembie JTOTHUECKHE KOHTPOJUIEPHI.
VYcnoBus BeiOOpa.

28. CTpyKTypa MHUKPOIIPOIIECCOPHBIX CHUCTEM KOMMYTAIMH JJICKTPUUYECKUE
Ieneil BBICOKOTO HampsbkeHus. [IporpamMmmupyembie JTOTHYECKHE BBHICOKOBOIHTHBIE
sTUCUKU. Y CIOBUS BHIOODA.

Maxkcumanvnoe Konuuecmeo 06an11086 3a IKzamen 40: maxcumanvHoe
KoJluuecmeo 0an106 3a nepewlii eonpoc 20, makcumanvHoe Koauuecmeo 6annos
3a émopoii eéonpoc 20.

Munumanonoe Koauuecmeo 0an106 3a IK3amen 24: MunHumaabHoe
Koiuyecmeo 0anioe 3a nepevlil gonpoc 12, munumainvHoe Koauuecmeo 0ainos 3a
emopoii éonpoc 12.



