MUHHCTEPCTBO HayKH W BIcLIero obpaszosanus Poccuiickoii Denepaumu
HmxHEKaMCKII XMMHKO-TEXHOIOrHYecKuii MHCTHTYT ((huauan)
benepanbHOro rocyIapeTBEHHOro GI0KETHOT0 06Pa30BATENBHOTO VapeKAeHHs
BBICLIEro 0oOpa3zoBaHHs

«Ka3aHCKHI HaUHOHAILHBIN MCCIEA0BaATENLCKHI TEXHOIOMHYeCKHii YHHBEPCHTET»
(HXTH ®I'BOY BO «KHHUTVY»)

YTBEPKIAKO

-

3emckuii J1LH.
2020 r.

DPOHIA OUEHOYHBIX CPEJICTB

10 AUCLIHIUIHHE

B1.B.08 «Peneitnas 3aluuTa 0 asTOMAaTH3ALMUSA SJIEKTPOIHEPIreTHYECKUX CHCTEM

(HauMeHOBaHKE ANCUHNARHE! (MOAYNN))

13.03.02 «DneKTpOIHEpreTHKa 1 DNEKTPOTEXHHKA

(KO M HAHMEHORAHME HATIPABACHUA NOANOTORKH/ CIIEUHATEHOCTH)

«DnekTpocHabKEHHE»

(Haumenosanne NPOHUAS/ NPOrPaMMbY HANPABICHHOCTH/ CRCLIMANN3ALIH)

Oaxanrasp

KpanuduKaums

OoYyHas
thopsa oByvuenny

Huxnexkamck, 2020 r.



Cocrasurens DOC:
JoueHT P.H. I'anunes
(AOAXHOCTS) (D.H.O)

DOC paccmoTpeH 1 0100peH Ha 3aceanuu Kadenper 272077

NPOTOKOMN OT 5. 06 200 . Ne 8
3aB. kadenpoii f %/ E.B. Tymaega
(moar T (®.H.0)
YTBEPXKIAEHO
Hauaneunk YMY //d"‘/ (i H.H. Hukudoposa
(NOAnHcL) (P.H.O)

DKcnepr: /
Pykosoautens OOIT Tymaesa E.B., 3as. kapeapoii 2TIOI HXTH ®I'BOY BO «KHUTY» %

®.H.0., 101KHOCTS, OPrauu3alis, NOANHCE



Hepeueub Komnemelmuﬁ u uHOuKamopoe 00CmUMICeHUA Komnemelmm? c

YKazauuem 3manoe hopmuposanus ¢ npoyecce 0C80CHUs OUCUUNTIUHDL
Komnemenuyusn

1IIK-1 — CiocoOHOCTH pa3padaThiBaTh OTACIBHBIC Pa3/Ieibl MPOCKTA HA PA3THYHBIX
CTaAUSIX MPOEKTUPOBAHUS CUCTEMBI DJICKTPOCHAOKECHHSI U OPOPMIISATh TEXHUICCKYIO
JIOKYMEHTAIHIO:

[IK-1.1 - 3Haer OCHOBHBIE HOpPMBI, NpaBWia U TOJOXKEHUS, UCIOJb3yEMble IPHU
NPOEKTUPOBAHUU CHUCTEMBI DJIEKTPOCHAOXKEHUS; KiIacCUPUKAINIO, KOHCTPYKIIUH,
TEXHUYECKUE XapaKTEPUCTUKHU 000PYIOBAHUS CUCTEMBI AJIEKTPOCHA0KEHUS;

[IK-1.2 - VYMeer mnpoBOIUTh TEXHUKO-3KOHOMUYECKYIO OIIEHKY pa3paboTaHHOI
CUCTEMBI JJIEKTPOCHA0KEHHS, HCIIONB30BaTh TEOPETUUYECKUE 3HAHUS HA MPAKTHKE
IIPH MPOSKTUPOBAHUYU CUCTEMBI DJICKTPOCHA0KEHUS;

IIK-1.3 - Brnageer 06a30BbIMH 3HAHUSIMH B OO0JACTH CHUCTEM 3JIEKTPOCHAOKEHUS;
HaBBIKAMH HCTIOIH30BAaHUSI OCHOBHBIX METOJIOB pacueTa JJsl MPOEKTUPOBAHUS CHCTEM
AJICKTPOCHAOKCHUS

2)I1K-2 — CriocoOHOCTh pa3pabaThiBaTh OTIACIbHBIC pa3zeiibl MPOCKTa Ha Pa3IUUHBIX
CTaAWsIX  MPOCKTUPOBAHHS  aBTOMATH3UPOBAHHOM  CHUCTEMBI  yIPaBICHUS
TEXHOJOTUYECKUMH MpoIieccaMu M 0POPMIISTH TEXHUUECKYIO JIOKYMEHTAIIUIO:
[IK-2.1 - 3HaeT OCHOBHbIE HOPMBI, NPaBWJIa U TMOJOXKEHHUS, HUCIOJIb3yeMble MpH
NIPOCKTUPOBAHUNA aBTOMATU3MPOBAHHON CHCTEMBI YIIPABICHUS TEXHOJIOTHYSCKUMHM
npoleccaMu; — KJIacCU(PUKalUI0, KOHCTPYKLMHU, TEXHUYECKHE XapaKTEePUCTHKHU
00Opy/IOBaHUSI aBTOMATH3UPOBAHHOW CHCTEMBI YMPaBICHUS TEXHOJIOTHYECKUMU
IPOLIECCAMU;

[IK-2.2 - VYMeer mpOBOIUTH TEXHUKO-IKOHOMUYECKYIO OIICHKY pa3paboTaHHOM
aBTOMATHU3UPOBAHHOW CHUCTEMBl YIPABICHUS TEXHOJIOTHUYECKUMHU TPOIIECCAMU;
UCIIONIb30BaTh TEOPETUYECKHE 3HAHWS Ha TPAKTUKE TPH  TPOCKTUPOBAHUH

aBTOMaTI/ISHpOBaHHOﬁ CUCTCMBI YIIPABJICHUA TCXHOJOI'MYCCKHUMU IIPOLCCCaAaMU,



[1K-2.3 - Bnageer 6a30BbIMM 3HAHUSIMHU B O0JACTH aBTOMATU3UPOBAHHBIX CHUCTEM

yHpaBJICHUA TCXHOJIOIMYCCKUMU ITPOLHECCAMH; HAaBbBIKAMH HCIIOJB30BaHUA OCHOBHBIX

MCTOAOB pacdcTra I NPOCKTUPOBAHUA aABTOMATU3HWPOBAHHBIX CHUCTCM YIIPABJICHUSA

TCXHOJIOIrM4YCCKHUMU IIPOLCCCaMU.

Hnourkamoput Omanwl popmuposanusn é npoyecce oceoenus
docmusicenus oucyunIunbl Haumenosanue
Komnemenyuu
OUEHOUHO20
cpeocmea
Jlexum | Tlpaktuyeckue | JlabopaTopHbie Kypcosoii
3aHITHS 3aHIATHS poekT (pabota)
[K-1.1 Tema 1- Tema 1-7 Tema 1-7 Tema 1-7 Kypcosas
12 paboTa/3K3aMeH
/mabopaTopHbIe
paboThI
[K-1.2 Tema 1- Tema 1-7 Tema 1-7 Tema 1-7 KypcoBas
12 paboTa/sK3aMeH
/mabopaTtopHbie
paboThl
I1K-1.3 Tema 1- Tema 1-7 Tema 1-7 Tema 1-7 Kypcosas
12 paboTa/rK3aMeH
/mabopaTtopHbie
paboThI
[K-2.1 Tema 1- Tema 1-7 Tema 1-7 Tema 1-7 Kypcogas
12 paboTa/rK3aMeH
/mabopatopHblie
paboThI
[IK-2.2 Tema 1- Tema 1-7 Tema 1-7 Tema 1-7 KypcoBas
12 paboTa/aK3ameH
/maGopaTopHbIe
paboThI
[1K-2.3 Tema 1- Tema 1-7 Tewma 1-7 Tema 1-7 Kypcosas
12 paboTta/aK3ameH
/nabopaTopHbIe
paboThl
Ilepeuenv oyenounvix cpeocme no oucyunaune (Mooyj)
Texymiast paboTa CTy/IeHTa B TE€UEHUE CEMECTpa Mus. Makec.
OaJsioB OaioB
JIa6opartopuast pabora N2 1 3 5
JlaboparopHnas padorta N2 2 3 5




JIaGoparopnas pa6ora N2 3 3 5
Jlaboparopuas padorta N2 4 3 5
JIa6opartopuas padora N2 5 4 5
JTaGoparopnas pabora N2 6 4 5
JIa6opartopuas padora N2 7 4 6
KypcoBas pabora 12 24
TeKyIIUi peHTHHT Ry, 36 60

IHoompurenbubie 6a/Ibl (He 6onee 6 6aioB) 3a BHINIOJHEHUE HETUIOBBIX 3a/IaHUM
MOBBIIIEHHON CIIOXKHOCTH, ydacthe B onumnuanax, HUP xadenpsl, Hanucanue
pedepaToB U BBIOJTHEHUE APYTUX paOOT.

- 3K3aMEeHAUMOHHbIN PeUTUHIR,,; (bannbl, NpocTtaBnsembie 3K3aMeHaTOPOM 3a
OTBETbI B XO4€ CAA4YM 3K3ameHa). Ero BeanymnHa He fosxKHa npesbiwatb 40 6an108.
JK3aMeH CYUTAETCA CAAHHbIM, €CIN CTYAEHT NOYy4YM 3a Hero He meHee 24 6annos.

OLEHKa 6ann
OT/INYHO 40
XOpoLo 32
YA0BNEeTBOPUTENIbHO 24
Hey4,0B/N1eTBOPUTENbHO MeHee 24

- UTOrOBbI PEUTUHT CTyAeHTa No AUCUUNAMHE onpeaenseTca no dopmyne:
Rane = Rrek T Roxs . MakcMmanbHbi peUTUHr cTyaeHTa paseH 100 6annam.

MepecyeT peMTUHIOBON CUCTEMbI B TPAANLMOHHYIO 4-0aNNbHYIO OLEHKY:

NHTepBan 6annos peiTuHra OLeHKa
0 <R <60 HeyposnetsoputenbH
o

60 <R, <73 YaosnetsoputesibHO




73 <Rpuc< 87

Xopowo

87 <Ry <100

OTAnyHo

- UMO206blil pelimunz cmyoeHma no Kypcoeoii padome.
Makcumanvnutit peiimunz cmyoenma pasen 100 oannam.
Ilepecuem peitmunzo6oit cucmemovl 6 mpaouyUOHHYI0 4-0a11bHYI0 OUEHKY:

Humepesan 6annos OUeHKa
peumunza

0 <Ry.<60 Heyooenemeopu
mebHo

60 <R,,.<73 Yooenemeopume
JIbHO

13 <Rpuc<87 Xopowo

87 <R,..<100 Omauuno

IlIkana ouenueanus

udposoe
BbIPaKeHH

(¢

CioBecHoe
BBIPaKeHH
e

Beipakenue
B 0ajax:

KpnTepml OICHKHU HHAUKATOPOB T0CTHKECHUS IPU

¢opme koHTpOIS:

JK3aMeH / 3a4eT ¢ OLeHKOM

3a4eT

5

87 -100

OTINYHO
(3auTeHO)

OLeHKa  «OTJIMYHO»  BBICTABIISETCS
CTYJICHTY, eclu TEOPETHYECKOE
coJiep KaHue Kypca OCBOCHO
MTOJTHOCTHIO, 0e3 mpo0eoB;
WCYEPIBIBAOIIIE, ITOCJICIOBATEIILHO,
YETKO W JIOTHYECKH CTPOMHO H3j1araet
MaTepuan; CBOOOMHO CHpPAaBISETCS C
3a/JlayaMi, BONPOCAMH U  JIPYyTUMU
BHIaMU MPUMCHCHHUS 3HAHUN;
HCIIONIB3YET B OTBETE JOMOTHUTCIBHBIN
MaTepual  BCE  MPEAYCMOTPCHHBIC
porpaMMOl  3aJlaHUSl  BBITIOJHEHBI,
KaueCTBO MX BBIMOJHEHUS OICHCHO
YHCIIOM 0aJIoB, OMU3KUM K
MaKCHMaJIbHOMY, aQHATH3UPYET
MOJIyYEHHBIE PE3YNbTAThl; MPOSBISET
CaMOCTOSITIBHOCTh TIPH BBITTOJIHEHUHU
3alaHuHA

Ornenka
«3a4TEHOY
BBICTABIISIETCS
CTYJCHTY, €CIIH
OTBETEI Ha
BOTIPOCHI 1o
TEMaM
JIACITUTIIHHBI
MIOCJICI0BATENIbH
bl,  JIOTHYECKH
H3JI07KEHEL,
JIOITYCKAIOTCS
HE3HAYUTEIIHHEI
€ HeIO4YETHl B
OTBETE
CTYJICHTA, TaKue
KaK OTCYTCTBHC
CaMOCTOSITENHHO




73-87 Xoporio

(3a4TeHo)

Ornenka
CTYIEHTY,
cojiepKaHue
ITOJIHOCTBIO,
MpaKTUYECKUE
OCHOBHOM

«XOpOII0»  BBICTABIISCTCS
eciu TEOPETHUECKOE
Kypca OCBOCHO
HEO00XO0TUMBbIE
KOMIIETEHITHH B
c(OpMHPOBAHBI, BCE
PeyCMOTPEHHBIC poTrpamMMoi
o0OydeHus yueOHbIe 3a/1aHus
BBITTOJTHEHBI, KAYECTBO WX BBIOIHEHHUS
JOCTaTOYHO BbICOKOEe. CTYIEHT TBEpAO
3HAaeT MaTepuall, TIPaMOTHO U IO
CYIIECTBY H3JIaraeT ero, He JOIyCKas
CYIIECTBEHHBIX HETOYHOCTEH B OTBETE
Ha BOIIPOC.

60 -73 Y noBieTBo
PUTEIBHO

(3auTeHO)

Onenka «yIIOBIETBOPUTEIHLHOY
BBICTaBIISAETCSA CTYJIEHTY, eciau
TEOPETUYECKOE  COIEpIKaHHME  Kypca
OCBOCHO YacTUYHO, HO NpoOenbl He
HOCAT  CYHIECTBEHHOI'O  XapakTepa,
OOJIBLIIMHCTBO IIPEAYCMOTPEHHBIX
IIPOrpaMMOM 3a/IaHUI BBIIIOJIHEHO, HO B
HUX MMEIOTCS OUIMOKHM, NMPH OTBETE HA
ITOCTaBJIEHHBIN BOIIPOC CTYJEHT
JIOIIyCKaeT HETOYHOCTH, HEJOCTATOYHO
IIPaBUJIbHBIE (hopMyIHpOBKH,
HaOJIOAAI0TCS HAPYIICHUS JIOTHYECKOM
MIOCJIEZIOBATEIPHOCTA B M3JI0KCHUU
IIPOrpaMMHOI'0 Marepuaa.

ro
peueBble
OLIMOKH U 1P

BBIBO/IA,

Huxe 60 | Heynosner
BOPUTEIBHO
(ue

3a4TEHO)

Orenka «HEYIOBIETBOPUTEIHLHOY
BBICTABIIIETCSA CTYJIEHTY, €CIM OH He
3HAeT 3HAYUTEIBbHOU YacTH
MPOrpaMMHOTO MaTepHuasa, IOMyCKaeT
CYILIECTBEHHBIE OIMOKH, HEYBEPEHHO, C
OOJIBIIMMU 3aTPyTHEHUSMU BBITOJIHIET
NpakTU4Yeckue paboThl, HEOOXOIUMBbIE
MPAKTHYECKHE KOMIIETEHIINH HE
chopMHUPOBaHHI, OOJIBIIIMHCTBO
MPEyCMOTPEHHBIX pOrpaMMoi
oOyueHHs  y4eOHBIX  3aaHUN  He
BBITMIOJTHEHO, KAY€CTBO MX BBITIOJHEHUS
OIICHEHO 4YHUCJIOM 0ajuioB, OJU3KHM K
MUHUMAJIBHOMY

OncHka
3a4TEHOY
BBICTaBIISIETCS
CTYACHTY, €CJIH
CTYAECHT HE
3HA€T OCHOBHBIX
MOHATHHA  TEMBI
JMCITUTIMHEL,
HE OTBEYaeT Ha
JIOTIOTHHUTEIIHHEI
¢ W HaBOJIAIINC
BOIIPOCHI
MpEernoaaBaTes.

«HE

KpaTKaﬂ XapPaKTEPUCTUKA OLCHOYHBLIX CPEeACTBA




Ne | Haumenosanue |Kpamkaa xapakmepucmuka oyenounozo cpeocmea| IlIpeocmasnenue
nn OUEHOUHO020 OUEHOUHO020
cpeocmea cpeocmea 6 ghonoe
1 2 3 4
1 Jlaboparopnast D10 BUJ yueOHOU padOThI, IENIbI0 KOTOPOH sBisieTcst| TeMbl  1abopaTopHBIX
pabora W3y4YCHHUE (uccnenoBanue, U3MepeHue)| paboT, KOHTPOJbHBIC
XapaKTePUCTHUK JTA00PaTOPHOTO OOBEKTA. BOIIPOCHI [0  TEME
[lens mabopaTOPHBIX 3aHATHI: OCBOCHHE M3y4aeMOM |J1abopaTOpHOI
y4eOHOH JMCHUIUIMHBL, TPUOOPETEHHE HAaBBIKOB|paOOTHI, BOMPOCH K
INPAKTUYECKOTO MPUMEHEHUs 3HaHUM  y4eOHOM |KOJIOKBUYMY
TUCHUIUIMHBL  (JUCHUIUIMH) C  HCIIOIB30BaHUEM

TEXHUYCCKUX CPEJICTB M (MJIH) 000pYIOBaHUS




MuHHCTEpCTBO HAyKH U BbICIIero oopazoBanus Poccuiickoit @enepannu
HwxHekaMCKkHii XUMHUKO-TEXHOJIOTHYECKUN UHCTUTYT ((huinan)
(benepanbHOro rOCyAapCTBEHHOTO OI0PKETHOTO 00pa30BaTEIbHOIO YUPEIKICHUS
BBICIIIETO 00pa30BaHUs
«KazaHcknii HalMOHAIBHBIN UCCIIE0BATEIBCKNN TEXHOJIOTUUECKUN YHUBEPCUTET
(HXTHU @I'FOY BO «KHUTY »)

Daxynvmem Hnpopmayuonnuvix mexnonoauii

Kageopa dnexkmpomexnuxu u snepeoodecneuenus npeonpusmuii

Hamnpasnenue noarorosku: 13.03.02 «21eKTpo3HEPreTUKA U ITEKTPOTEXHUKAY

[Tpodunp/mporpamMmma: «JIEKTPOCHAOKEHUECH

YTBEPXIAIO
3aB.kadenpoit ITIOII E.B. Tymaesa

A
1

1

« » 20 T.

Ik3aMeHaMOHHBINA Omster N2 1

1. Haznauenue, GpyHKUIHUH, CBOMCTBA PENEHHON 3aIIUThI M aBTOMATHKU B DIC.
OcHOBHBIE BUJIBI TTOBPEXKICHUN U HEHOPMAIIBHBIX PEKUMOB paboThl B DOC.

2. TpeOoBaHMs, MPUHITUIIBI BHITTIOJTHEHHS ¥ BRIOOP MapaMeTPOB YCTPOUCTB
ABTOMAaTHYECKON YaCTOTHOU pa3rpy3ku. CXembl YCTPOMCTB aBTOMATUUYECKOM
YaCTOTHOM pa3rpy3Ku U YaCTOTHOTO aBTOMATHUYECKOr0 TOBTOPHOI'O BKJIIOUEHMUS.

CocraBureib

K.T.H., foueHT ['anueB P.H.



MuHHCTEpCTBO HAyKU U BbICIIEro oopa3oBanus Poccuiickoit denepanun
HwxHekaMCKkHii XUMHUKO-TEXHOJIOTHYECKUN UHCTUTYT ((huinan)
(benepanbHOro ToCy1apCTBEHHOTO OIOIKETHOTO 00pa30BaTEIbHOIO YUPEIKIACHUS
BBICIIIETO 00pa30BaHUs
«KazaHcknii HalMOHAIBHBIN MCCIIE0BATEIBCKUN TEXHOJIOTUUECKUN YHUBEPCUTET
(HXTH @I'FOY BO «KHHUTY »)

Daxynvmem Hnpopmayuonnuvix mexnonoauii

Kageopa Snexkmpomexnuxu u snepeoodecneuenus npeonpusmuii

Hamnpasnenue noarorosku: 13.03.02 «21eKTpo3HEPreTUKA U ITEKTPOTEXHUKAY

[Tpodunp/mporpamMmma: «JIEKTPOCHAOKEHUECH

YTBEPXIAIO
3aB.kadenpoit ITIOII E.B. Tymaesa

_.-:1 !

! i

« » 20 T.

IK3aMeHAMOHHBINA Omster N2 2

1. 3ammTel ¢ OTHOCUTEILHON CEJIEKTUBHOCTHIO. 3alIUTHI ¢ a0COIOTHOU

CEJIEKTUBHOCThIO. HecenekTuBHbIe 3alIUTHEI.

2. TpeboBaHUs K yCTPOIICTBaM aBTOMaTHYECKOTO BKIIIOUEHUs pe3epBa. [IpuHIUIIb!

BBIIIOJIHEHUS U pacyeT napamerpoB ycTpoictB ABP. Cxembl ycTpoiicTB

ABTOMATHYCCKOI'O BKIIIOUCHHA pE3CPBA.

CocraBurens P

K.T.H., foueHT ['anueB P.H.



MuHHCTEpCTBO HAyKU M BBICIIEro oopazoBanus Poccuiickoit deneparyu
HwxHekaMCKkHii XUMHUKO-TEXHOJIOTHYECKUN UHCTUTYT ((huinan)
(benepanbHOro ToCy1apCTBEHHOTO OIOIKETHOTO 00pa30BaTEIbHOIO YUPEIKIACHUS
BBICIIIETO 00pa30BaHUs
«KazaHcknii HalMOHAIBHBIN UCCIIE0BATEIBCKNN TEXHOJIOTUUECKUN YHUBEPCUTET
(HXTH @I'FOY BO «KHHUTY »)

Daxynvmem Hnpopmayuonnuvix mexnonoauii

Kageopa Snexkmpomexnuxu u snepeoodecneuenus npeonpusmuii

Hamnpasnenue noarorosku: 13.03.02 «21eKTpo3HEPreTUKA U ITEKTPOTEXHUKAY

[Tpodunp/mporpamMmma: «JIEKTPOCHAOKEHUECH

YTBEPXIAIO
3aB.kadenpoit ITIOII E.B. Tymaesa

o

! i

« » 20 T.

IK3aMeHAMOHHBINA Omster N2 3

1. HpI/IHHI/IHBI BBIINTOJIHCHU A peﬂeﬁHBIX 3aIIUT CO CTYIICHYATbIMU XapPaAKTCPUCTUKAMM.

2. HazHaueHue u TpeOOBaHUA K YCTPOICTBAM aBTOMaTHYECKOI'O TOBTOPHOI'O
BKItoueHus1. Pacuer mapametpoB ycrpoiictB AIIB. Ocobennoctu ycTpoiicTs
ABTOMAaTUYECKOIO IIOBTOPHOI'O BKJIIOYEHHUS JINHUM C IBYCTOPOHHUM ITMTAaHUEM.

CocraBureinb f K.T.H., fo1eHT ['anueB P.H.



MuHHCTEpCTBO HAyKH U BbICIIero oopazoBanus Poccuiickoit @enepannu
HwxHekaMCKkHii XUMHUKO-TEXHOJIOTHYECKUN UHCTUTYT ((huinan)
(benepanbHOro ToCy1apCTBEHHOTO OIOIKETHOTO 00pa30BaTEIbHOIO YUPEIKIACHUS
BBICIIIETO 00pa30BaHUs
«KazaHcknii HalMOHAIBHBIN UCCIIE0BATEIBCKNN TEXHOJIOTUUECKUN YHUBEPCUTET
(HXTH @I'FOY BO «KHHUTY »)

Daxynvmem Hnpopmayuonnuvix mexnonoauii
Kageopa Snexkmpomexnuxu u snepeoodecneuenus npeonpusmuii

Hamnpasnenue noarorosku: 13.03.02 «21eKTpo3HEPreTUKA U 3TEKTPOTEXHUKAY
YTBEPXJIAIO

e |

[Tpodunp/mporpamMmma: «JIEKTPOCHAOKEHUECH
3aB.kadenpoit ITIOII E.B. Tymaesa

! i

»

«

Ix3aMmeHanMOHHbIN Omster N2 4

1. UcTtounuku OIICPATUBHOI'O TOKA, UBMCPHUTCIIbHAA N UCITOJIHUTCIIbHAA YaCTh

YCTPOWCTB PEJIIEHHOMN 3allUTHI.
2. 3amuTa ¥ aBTOMaTHKa 3JIEKTPOABUTaTeseH HanpshkeHneM Boire 1 kB.
K.T.H., qoueHT I'anueB P.H.

CocTaBurenb



MuHHCTEpCTBO HAyKH U BbICIIero oopazoBanus Poccuiickoit @enepannu
HwxHekaMCKkHii XUMHUKO-TEXHOJIOTHYECKUN UHCTUTYT ((huinan)
(benepanbHOro ToCy1apCTBEHHOTO OIOIKETHOTO 00pa30BaTEIbHOIO YUPEIKIACHUS
BBICIIIETO 00pa30BaHUs
«KazaHcknii HalMOHAIBHBIN UCCIIE0BATEIBCKNN TEXHOJIOTUUECKUN YHUBEPCUTET
(HXTH @I'FOY BO «KHHUTY »)

Daxynvmem Hnpopmayuonnuvix mexnonoauii
Kageopa Snexkmpomexnuxu u snepeoodecneuenus npeonpusmuii

Hamnpasnenue noarorosku: 13.03.02 «21eKTpo3HEPreTUKA U ITEKTPOTEXHUKAY
YTBEPXJIAIO

e |

3aB.kadenpoit ITIOII E.B. Tymaesa

!
.rl

[Tpodunp/mporpamMmma: «JIEKTPOCHAOKEHUECH

20

»

«

IK3aMeHaAMOHHBINA Omster N2 5

1. [puHIMN 1EUCTBUS U BBIMOJHEHHUE 3JIEKTPOMATHUTHBIX pEJie.
2. Bujipl MOBpeXICHNS] 1 HEHOPMATBHBIX PEKHUMOB pa0OThI AJIEKTPOBUTATENCH U

TpeOOBaHUS K X 3aIUTAM.
K.T.H., qoueHT I'anues P.H.

CocTaBurenb



MuHHCTEpCTBO HAyKH U BbICIIero oopazoBanus Poccuiickoit @enepannu
HwxHekaMCKkHii XUMHUKO-TEXHOJIOTHUYECKUN UHCTUTYT ((hustnan)
(benepanbHOro ToCy1apCTBEHHOTO OIOIKETHOTO 00pa30BaTEIbHOIO YUPEIKIACHUS
BBICIIIETO 00pa30BaHUs
«KazaHcknii HalMOHAIBHBIN UCCIIE0BATEIBCKNN TEXHOJIOTUUECKUN YHUBEPCUTET
(HXTH @I'FOY BO «KHHUTY »)

Daxynvmem Hnpopmayuonnuvix mexnonoauii
Kageopa Snexkmpomexnuxu u snepeoodecneuenus npeonpusmuii

Hamnpasnenue noarorosku: 13.03.02 «21eKTpo3HEPreTUKA U ITEKTPOTEXHUKAY
[Tpodunp/mporpamMmma: «JIEKTPOCHAOKEHUECH
YTBEPXJIAIO
3aB.kadenpoit ITIOII E.B. Tymaesa
e |
.':; [} ; I':
« » 20 T.

Ik3aMmeHaMOHHbINA OmsteTr N2 6

1. DnexTpoMarHUTHBIE U3MEPUTENBHBIE U JIOTUYECKUE PEIIE.
2. ABTOMaTHYEeCKUE YCTPOUCTBA YIIPABICHUS peKUMaMU pabOThI TpaHCHOPMATOPOB

K.T.H., 1o1eHT 'anueB P.H.

CocraBureinp



MuHHCTEpCTBO HAyKH U BbICIIero oopazoBanus Poccuiickoit @enepannu
HwxHekaMCKkHii XUMHUKO-TEXHOJIOTHYECKUN UHCTUTYT ((huinan)
(benepanbHOro ToCy1apCTBEHHOTO OIOIKETHOTO 00pa30BaTEIbHOIO YUPEIKIACHUS
BBICIIIETO 00pa30BaHUs
«KazaHcknii HalMOHAIBHBIN UCCIIE0BATEIBCKUN TEXHOJIOTMUECKUA YHUBEPCUTET

(HXTH @I'FOY BO «KHHUTY »)

Daxynvmem Hnpopmayuonnuvix mexnonoauii
Kageopa Snexkmpomexnuxu u snepeoodecneuenus npeonpusmuii

Hamnpasnenue noarorosku: 13.03.02 «21eKTpOo3HEPreTUKA U 3TEKTPOTEXHUKAY
[Tpodunp/mporpamMmma: «JIEKTPOCHAOKEHUECH
YTBEPXJIAIO
3aB.kadenpoit ITIOII E.B. Tymaesa
P |
.':; [} ; I':
« » 20

IK3aMeHAMOHHBINA Omster N2 7

1. [IpuHuMnO 1EUCTBUS U BHIMOJHEHUE UHAYKIIMOHHBIX peJie.

2. YcTpoicTBa MpOTHBOABAPUIHON aBTOMATUKH TpaHC(HOpPMAaTOPOB.
K.T.H., 1o1eHT ["'anueB P.H.

CocraBureinp



MuHHCTEpCTBO HAyKH U BbICIIero oopazoBanus Poccuiickoit @enepannu
HwxHekaMCKkHii XUMHUKO-TEXHOJIOTHYECKUN UHCTUTYT ((huinan)
(benepanbHOro roCy1apCTBEHHOT0 OI0IKETHOTO 00pa30BaTEIbHOTO YUPEKACHUS
BBICIIIETO 00pa30BaHUs
«KazaHcknii HalMOHAIBHBIN UCCIIE0BATEIBCKNN TEXHOJIOTUUECKUN YHUBEPCUTET
(HXTH @I'FOY BO «KHHUTY »)

Daxynvmem Hnpopmayuonnuvix mexnonoauii
Kageopa Snexkmpomexnuxu u snepeoodecneuenus npeonpusmuii

Hamnpasnenue noarorosku: 13.03.02 «2neKTpo3HEPreTUKA U 3ACKTPOTEXHUKAY
[Tpodunp/mporpamMmma: «JIEKTPOCHAOKEHUECH
YTBEPXJIAIO
3aB.kadenpoit ITIOII E.B. Tymaesa
e |
.':; [} ; I':
« » 20

IK3aMeHAMOHHBINA OmsteTr N2 8

1. UunykiimoHHbIE U3MEPUTEIIbHBIE pEJie.
2. TokoBBbI€ 3alIMTHI TpaHCHOpPMATOPA OT CBEPXTOKOB BHEIIHUX KOPOTKUX

3aMBIKaHUU U NIEPETPY3O0K.
K.T.H., qoueHT I'anues P.H.

CocTaBurenb



MuHHCTEpCTBO HAyKH U BbICIIero oopazoBanus Poccuiickoit @enepannu
HwxHekaMCKkuii XUMHUKO-TEXHOJIOTHUYECKUN HHCTUTYT ((huiinan)
(benepanbHOro ToCy1apCTBEHHOTO OIOIKETHOTO 00pa30BaTEIbHOIO YUPEIKIACHUS
BBICIIIETO 00pa30BaHUs
«KazaHcknii HalMOHAIBHBIN UCCIIE0BATEIBCKNN TEXHOJIOTUUECKUN YHUBEPCUTET
(HXTH @I'FOY BO «KHHUTY »)

Daxynvmem Hnpopmayuonnuvix mexnonoauii

Kageopa Snexkmpomexnuxu u snepeoodecneuenus npeonpusmuti

Hamnpasnenue noarorosku: 13.03.02 «21eKTpOo3HEPreTUKA U 3TEKTPOTEXHUKAY

[Tpodunp/mporpamMmma: «JIEKTPOCHAOKEHUECH

YTBEPXIAIO
3aB.kadenpoit ITIOII E.B. Tymaesa

o

! i

« » 20 T.

Ik3aMmeHaMOHHbINA Omster N2 9

1. ITomynipOBOAHUKOBBIE U MUKPOAJIEKTPOHHBIE DJIEMEHTHI JJOTHUECKHUX U
U3MEPUTETbHBIX OPTaHOB.
2. luddepenmanbHbie TOKOBBIE 3aIIMTHI TPAHCPOPMATOPOB U OCOOCHHOCTH UX

BBIITOJIHCHM .

CocraBureinb J K.T.H., foueHT I'anueB P.H.



MuHHCTEpCTBO HAyKH U BbICIIero oopazoBanus Poccuiickoit @enepannu
HwxHekaMCKkHii XUMHUKO-TEXHOJIOTHYECKUN UHCTUTYT ((huinan)
(benepanbHOro TOCYAapCTBEHHOT0 OI0PKETHOTO 00pa30BaTENbHOIO YUPEKICHHS
BBICIIIETO 00pa30BaHUs
«KazaHcknii HalMOHAIBHBIN UCCIIE0BATEIBCKNN TEXHOJIOTUUECKUN YHUBEPCUTET
(HXTH @I'FOY BO «KHHUTY »)

Daxynvmem Hnpopmayuonnuvix mexnonoauii
Kageopa Snexkmpomexnuxu u snepeoodecneuenus npeonpusmuii

Hamnpasnenue noarorosku: 13.03.02 «DneKTpo3HEPreTUKA U ITEKTPOTEXHUKAY
[Tpodunp/mporpamMmma: «JIEKTPOCHAOKEHUECH
YTBEPXJIAIO
3aB.kadenpoit ITIOII E.B. Tymaesa
e |
.':; [} ; I':
« » 20 T.

Ix3amenannouunlii omaer N2 10
1. [TonynpOBOJHUKOBBIE U3MEPUTEIBHBIE PEIIE.
2. I'azoBas 3amurta. TOKOBBIC U TOKOBBIE HAaMpaBJIEHHBIE 3aIIUTHI TpaHC(opMaTopa ot
K.T.H., qoueHT I'anues P.H.

KOPOTKHUX 3aMbIKAHUN.

CocTaBurenb



MuHHCTEpCTBO HAYKHU U BbICIIEro oopazoBanus Poccuiickoit @enepanun
HwxHekaMCKkHii XUMHUKO-TEXHOJIOTHYECKUN UHCTUTYT ((huinan)
(benepanbHOro ToCy1apCTBEHHOTO OIOIKETHOTO 00pa30BaTEIbHOIO YUPEIKIACHUS
BBICIIIETO 00pa30BaHUs
«KazaHcknii HalMOHAIBHBIN UCCIIE0BATEIBCKNN TEXHOJIOTUUECKUN YHUBEPCUTET
(HXTH @I'FOY BO «KHHUTY »)

Daxynvmem Hnpopmayuonnuvix mexnonoauii
Kageopa Snexkmpomexnuxu u snepeoodecneuenus npeonpusmuii

Hamnpasnenue noarorosku: 13.03.02 «21eKTpOo3HEPreTUKA U 3TEKTPOTEXHUKAY
[Tpodunp/mporpamMmma: «JIEKTPOCHAOKEHUECH
YTBEPXJIAIO
3aB.kadenpoit ITIOII E.B. Tymaesa
P |
.':; [} ; I':
« » 20

Ix3aMeHanMOHHbIN Omster N2 11

1. MukponpoueccopHble YCTpOMCTBa peIECHHOMN 3alUThI.
2. Bupsl NOBpeXI€HUN U HEHOPMAJIBHBIX PEXUMOB pabOThl TpaHCHOPMATOPOB.

Tunel penelHbIX 3alIUT CHUIIOBBIX TPaHC(HOPMATOPOB.
K.T.H., qoueHT I'anueB P.H.

CocTaBurenb



MuHHCTEpCTBO HAyKH U BbICIIero oopazoBanus Poccuiickoit @enepannu
HwxHekaMCKkHii XUMHUKO-TEXHOJIOTHYECKUN UHCTUTYT ((huinan)
(benepanbHOro ToCy1apCTBEHHOTO OIOIKETHOTO 00pa30BaTEIbHOIO YUPEIKIACHUS
BBICIIIETO 00pa30BaHUs
«KazaHcknii HalMOHAIBHBIN UCCIIE0BATEIBCKNN TEXHOJIOTUUECKUN YHUBEPCUTET
(HXTH @I'FOY BO «KHHUTY »)

Daxynvmem Hnpopmayuonnuvix mexnonoauii

Kageopa Snexkmpomexnuxu u snepeoodecneuenus npeonpusmuii

Hamnpasnenue noarorosku: 13.03.02 «DneKTpo3HEPreTUKA U 3ACKTPOTEXHUKAY

[Tpodunp/mporpamMmma: «JIEKTPOCHAOKEHUECH

YTBEPXIAIO
3aB.kadenpoit ITIOII E.B. Tymaesa

_.-:1 !

! i

«

IK3aMeHAIMOHHBIN Omster N2 12

1. 3amuTa nuHUM snekTponepenaun. TokoBbie 3aUThl. OCHOBHBIE OPTaHbl U CXEMBbI
TOKOBBIX 3aILIUT.

2. Ilpuniun neicTBus npoAoabHON quddepeHinaIbHOi TOKOBON 3alUTHI.
[Ipononbuas nuddepeHianbpHas 3anmTa JIMHAY U ee ocooeHHocTu. [lonepeunas
muddepeHumanbHas TokoBas 3amuTa. [IpuHnun neicTBUs 3alUThl U BIOOp TOKA

cpabaThIBaHUA.

CocraBuTenb Y K.T.H., 1o1eHT ['anueB P.H.



MuHHCTEpCTBO HAyKH U BbICIIero oopazoBanus Poccuiickoit @enepannu
HwxHekaMCKkHii XUMHUKO-TEXHOJIOTHYECKUN UHCTUTYT ((huinan)
(benepanbHOro ToCy1apCTBEHHOTO OIOIKETHOTO 00pa30BaTEIbHOIO YUPEIKIACHUS
BBICITIETO 00pa30BaHUs
«KazaHcknii HalMOHAIBHBIN UCCIIE0BATEIBCKNN TEXHOJIOTUUECKUN YHUBEPCUTET
(HXTH @I'FOY BO «KHHUTY »)

Daxynvmem Hnpopmayuonnuvix mexnonoauii

Kageopa Snexkmpomexnuxu u snepeoodecneuenus npeonpusmuii

Hamnpasnenue noarorosku: 13.03.02 «21eKTpo3HEPreTUKA U 3ACKTPOTEXHUKAY

[Tpodunp/mporpamMmma: «JIEKTPOCHAOKEHUECH
YTBEPXIAIO
3aB.kadenpoit ITIOII E.B. Tymaesa

o

! i

« »

Ix3aMeHAMOHHBIN Omster N2 13

Hanpagniennass 3ammra HYJIEBOW IIOCIENOBATEIBHOCTH, pearupyromas Ha

1.
YCTAaHOBUBIIMECA TOKHW U HAIIPAKCHHA.
2. HaBHa‘-ICHI/Ie, IMPUHIOMII I[ef/'ICTBI/IH N OCHOBHBLIC OpraHbl JUCTAHIIMOHHBIX 3alllUT.

CxeMbl TUCTaHIMOHHBIX 3alIUT. BpIOOp mapameTpoB cpadaThIBaHUsI AUCTAHIIMOHHON

3alUTEL.

CocraBurens — K.T.H., foueHTt ['anues P.H.



MuHHCTEpCTBO HAyKH U BbICIIero oopazoBanus Poccuiickoit @enepannu
HwxHekaMCKkHii XUMHUKO-TEXHOJIOTHYECKUN UHCTUTYT ((huinan)
(benepanbHOro ToCy1apCTBEHHOTO OIOIKETHOTO 00pa30BaTEIbHOIO YUPEIKIACHUS
BBICIIIETO 00pa30BaHUs
«KazaHcknii HalMOHAIBHBIN UCCIIEOBATENBCKUN TEXHOJIOTMUECKUN YHUBEPCUTET
(HXTH @I'FOY BO «KHHUTY »)

Daxynvmem Hnpopmayuonnuvix mexnonoauii

Kageopa Snexkmpomexnuxu u snepeoodecneuenus npeonpusmuii

Hamnpasnenue noarorosku: 13.03.02 «21eKTpOo3HEPreTUKA U 3TEKTPOTEXHUKAY

[Tpodunp/mporpamMmma: «JIEKTPOCHAOKEHUECH

YTBEPXIAIO
3aB.kadenpoit ITIOII E.B. Tymaesa

_.-:1 !

! i

« » 20 T.

IK3aMeHAMOHHBIN Onster N2 14

1. Tokoas 3amuTa ¢ U3MEPUTEIHHBIMU OpraHaMH TOKa U HAIIPSYKCHMUS.
2. TokoBbIe 3alUTHI HYJIEBOW IOCIIEIOBATEILHOCTH CETEH C TIyX03a3eMJICHHBIMU

HEUTPAIISIMU.

CocraBurenb ) K.T.H., qoueHT I'anueB P.H.



MuHKCTEpCTBO HAYKH U BbIcIIero oOpazoBaHus U Poccuiickoit denepanuu
HwxHekaMCKrii XUMUKO-TEXHOJIOTHIECKUN WHCTUTYT ((uimuan)
benepanbHOro rocy1apCTBEHHOTO O0JPKETHOI'0 00Pa30BaTEIIbHOTO YUPEKACHUS
BBICIIIETO 00pa30BaHUs
«Ka3zaHCKHM HAIMOHAIBHBIN UCCIIEN0BATEILCKUN TEXHOJIOTUYECKU YHUBEPCUTET»
(HXTU ®I'bOY BO «KKHUTY »)

dakynpTeT UHDOPMAIIMOHHBIX TEXHOJIOTHM
Kadenpa D1eKTpOTEXHUKHU U IHEProoOeceYeHUs NPEeANPUITU

Y4eOHbIM TUTaHOM 1o HaIpPaBIICHUIO MOJITOTOBKHU

13.03.02«32nekTposHepreTuka u ANEKTPOTEXHUKA JUISt OO0 yJaroIINXCs
NPeIyCMOTPEHO TpOBEJleHHE JabopaTOpHBIX padoT mno auciuiuinHe «Peneiinas
3aIUTa ¥ aBTOMATH3AIHS SJIEKTPOIHEPTETHUECKUX CHCTEM).
JlabopaTtopHbie 3aHITHS MO TUCHUILIMHE TMPOBOASATCS B CIIEIUATBLHO 000PYT0BaHHBIX
1abopaTopusix ¢ NPUMEHEHUEM HEOOXOJUMBIX CPEICTB OOYy4EeHHs: J1aOOpaTOPHOIO
o0opynoBaHus, OOpa3OB JUIsl HWCCIEAOBaHWM, MeToamdeckux mocoouit. llems
npoBe/ieHus J1abopaTOpHBIX pabOT - TNPAKTUYECKOE OCBOCHUE TEOPETHUECKUX
MOJI0’KEHUH JIEKIIMOHHOTO MaTepuana, a Takyke BRIpaOOTKa CTyIeHTaMH

JlabopaTtopHass paGora N2 1. «VchnbiTaHue OSJIEKTPOMAarHUTHBIX peJle TOKA H
HaTPSHKESHUS,

JlabopaTopHas padora N2 2. «McnipiTaHMe MHAYKIIMOHHBIX PEJie TOKay;
JlaGopaTopHas padora N2 3. «cnbiTanne TpaHCcHOPMATOPOB TOKAY,;

JlaGopaTopnass padora N2 4. «Hamamka W uCHBITaHWE MaKCHUMAaJIbHO-TOKOBOM
3alIUThl HA TOCTOSSHHOM OIEPAaTUBHOM TOKE;

JlaGopaTopnas padora N2 5. «HayKiimoHHOE pere HanpaBiIeHUE MOLTHOCTH;
JlaGopaTopnas padora N2 6. «/luddepennmanbaas npomoapHas 3aIuTa;

JlaGopaTopnas pabora N2 7 «HampasieHHas 3amura Ha IEPEMEHHOM OIIEPATHBHOM
TOKE.

[ens m 3amaur 1aOOpPATOPHBIX pPabOT, OCHOBHBIE MOHATHS, MOPSIOK U
METOJIUKA BBINOJIHEHUSI HUCCIEIOBAHUM, KOHTPOJBHBIE BOIPOCHI JUISl  Cllaud
NPUBEACHBl B METOJUYECKUX YKa3aHMUSX K JIa0opaTOpHbIM paboraMm mo «PemneitHoit
3alIUTE U aBTOMATU3AIMU JIEKTPOIHEPTETUUECKUX crcTeM» aBTOpoB: P. H. ['anueBa,
Hmwxaekamck — HXTHU ®I'bOY BO KHHUTY, 2018 — 100 c¢. (Meromuueckue
ykazanus Ha kadenpe ITIOII).

Kpurepuu ouenkmu: JlabopaTtopHasi paboTra cUMTaeTcs 3aYTEHHOM, €ClU OHa
OTJIMYAETCS TOCJIEA0BATEIbHOCTHIO, MPABWIBHOCTHIO TOJNYYEHHBIX PE3YJbTAaTOB WU
BBIBOJIOB. [lpH 3TOM CTyAEHT [OEMOHCTPUPYET XOPOIIYK) CTENEHb BIIAJICHUS
npe/cTaBleHHbIM  MaTepuaioM. OTBeTbl  (OPMYNHPYIOTCS  apTyMEHTHPOBAHO.



MuHuManeHbIii  Oamnm  3a  Kaxaylo JabopaTopHyro  paboTy cocraBisieT 6
(YIOBIETBOPUTEIIbHO), cpenuuii O6amnr — 8 (Xxoporno), mMakcumaibHbIi Oan — 10
(ormuunO). B ckoOKkax mpuBeacHbI OallIbl 4 ceMecTpa.

JlaGopatopHas paboTa HE 3aUMTHIBAECTCS, €CJIM OHA BBIMOJIHEHA C ONIMOKAMH,
MOJTyYCHHBIC PEe3YJIbTaThl 3HAYUTEIBHO OTIUYAIOTCS OT MCTUHHBIX. Y CTYICHTA
OTCYTCTBYIOT YETKHE OTBETHI HA ITOCTABJICHHBIC BOITPOCHI.

CocraBuTenn K.T.H., foueHT ['anueB P.H.

« » 20 1




MuHKCTEpCTBO HAYKH U BbIcIIero oOpazoBaHus U Poccuiickoit denepanuu
HwxHekaMCKUi XUMUKO-TEXHOJIOTUIECKUN WHCTUTYT ((umuan)
dbenepanbHOro rocy1apCTBEHHOT0 OI0JIKETHOTO 00pa30BaTEIbHOTO YUPEKICHHUS
BBICIIIETO 00pa30BaHUs
«Ka3zaHCKHI HAIMOHAIBHBIN UCCIIEN0BATEIbCKUN TEXHOJIOTHYECKUN YHUBEPCUTET
(HXTU ®I'bOY BO «KKHUTY »)

dakynpTeT UHDOPMAIIMOHHBIX TEXHOJIOTHM

Kadenpa D1eKTpOTEXHUKHU U IHEPrO0OecreyeHUs NPeANnPUsITU

Hanpasnenue noarotoBku 13.03.02 «1eKTpOIHEPreTHKA U JIEKTPOTEXHUKA)

[Tpoduns/mporpamma «IAeKTPOCHAGKEHH )

Cemectp: 7

YTBEPXJIAIO
3aB.kadenpoit ITIOII E.B. Tymaesa

« » 20 I.

Tema KypcoBOIo MpoeKTa No JUCHHUIIIINHE
«PeseiiHasi 3a11MTA U ABTOMATH3ALMS YJIEKTPOIHEPIreTHYECCKUX CHCTEM
B xypcoBoii paboTre npou3BecTy BHIOOP U pacyeT YCTPOUCTB PEICHHOM 3allUThI
¥ aBTOMATHUKHU 33JJaHHOW CUCTEMBI JJIEKTPOCHAOKECHHS.
Conepsxanue padoT:
1. Pacuer ceueHuii u BbIOOP NPOBOAHUKOB KaOenbHOU nuHuu 10(6) kB.
2. Pacuer TOKOB KOPOTKOTO 3aMbIKaHUS B O0BEME, JOCTATOYHOM IS BHIOOpA

OPUHLMIIOB M NapaMeTpoB 3allMT (pacueTa YCTaBOK TOKOBBIX OTCEYEK,
g depeHunanbHOMI TOKOBOW 3alUThl TpaHcpopMaTopa M MPOBEPKU
YYBCTBUTEIBHOCTH).

3.BeibOp M pacyeT yCTaBOK 3alllUThl M aBTOMATHUKHU YKa3aHHBIX AJIEMEHTOB
CUCTEMBI DJIEKTPOCHAOKEHUSI.

(pacuer 3aUT BO3AYIIHOMN JIMHUH, IBYX00MOTOUHOro Tpanchopmaropa 110/10
kB(110/6 xB), xabenpHOil nuHMHM 1exoBoro TpaHcpopmartopa 10(6 )/0,4 xB u
anektpoasuratens HanpsbkernueM 10(6) kB mourHocThio 400...1250 kBT , ABP B cetn
10(6),0,4 xB),3amuts 0,4xB.

[IpoBecTn cormacoBaHue 3alIUT CMEXKHBIX YYaCTKOB IO BPEMEHU U TOKY
cpabatbiBaHus. B mpoiiecce pacu€roB MpOU3BECTH BHIOOP U PACUETHYIO MPOBEPKY
TpaHCcHOPMATOPOB TOKA, BBHIOOp TpaHCPoOpMaTOpoB HampsykeHUs. [l ykasaHHOM



3aIUTHl OMPEICITUTh CEUYECHUE MPOBOJIOB, COCIUHSIONIMX TpaHCHOPMATOPHI TOKA H
peJie 3alIuTHhI.

4. Kparkoe omucanue paOOThI BBIOpAHHBIX CXEM pEICWHON 3alluThl U
ABTOMATHKH.

KypcoBas pabora momkHa ObITh 0OpMIIEHA B BUJE PACUETHO-TIOSICHUTEIbHON
3anuckd (30...35 nucToB) u rpaduueckoit yactu Ha 1 nucte ¢popmara Al.

PacueTHo-mIOsicHUTEIPHAST ~ 3aMMCKa  COACPXKUT:  BBEACHHWE, TJIABBI  C
pe3yibTaTaMH  BBIMOJIHEHHBIX paboT mo mm. 1.4, 3akiodYeHHe ¢ KpaTKUM
coJiep>KaHUEM Pe3yIbTaTOB MPOSKTHPOBAHUS, CITUCOK MCIIOJIb30BAaHHOW JTUTEPATYPHI,
OTJIaBJICHHE.

B rpadudeckoil 4acTH NPUBECTH NPUHIUIIHAIBHBIC JICKTPUUYCCKUE CXEMBI
3aIlHnT.

BapuanTsl 3ananuii BeIOMparoTes 1mo tadnwmie 1.

Ta6auna 1. McxoaHble JaHHBIE AJ15 pacyeTa

1. Howmep Bapuanra 1 2 3 4 5 6 7

2. |HoMuHanbHaAsg MOIIHOCTE| Scj 2500 | 3000 | 4000 | 3500 2800 3200 | 2900
HUTAOLIEN CUCTEMBI, S, 2000 | 2500 H 4500 @ 3000 2600 2800 2600
KBA

3. ComnpoTHBIICHHE Xcmin 0,15 0,2 0,18 | 0,22 0,25 0,27 | 0,13
MATAIOLICH CHUCTEMBI,
PUBEIEHHOE k| XCmax 02 |0,25 0,22 0,26 0,30 0,32 0,17
HOMHWHAaJIbHOM
MOII[HOCTH, O.€.

4. | Hanpsokenue cucrembr | U 110 | 110 | 110 | 110 110 110 | 110

5. | Jliunaa sman LW, 20 15 25 15 20 10 8
anekTponepenauu, km | LW, 15 10 20 25 20 15 8

LW; 2,5 15 1,6 1,7 19 15 18
LW, 28 120 1,8 1,8 1,6 06 07

6. | YaeanHoe Xo 04 |035 04 0,35 0,4 03 04
conpotunenue JIOII,
Om/kM

7. | HomunansHas SH1,SH, | 63 40 25 16 63 40 25
MOIIHOCTb SHa,Shs | 1,6 | 25 1,0 1,6 2,5 1,6 1,0
TpaHnchopmaTopa, MBA

8. | HomunansHOE U 10 10 10 6 6 10 6
HanpsHKeHUe 0,4 0,4 14 0,4 0,4 0,4 0,4
TpaHncopmaropa, kB

9. | Hanpsbkenue Uer,Uere | 10,5 | 10,3 | 10,4 | 10,4 10,6 10,7 | 10,2
kopoTkoro 3ambikaHus U.r3,Ugrs | 5,5 55 55 55 55 55 55
31 npenen oUr, +16  £16 | +16 | £16 +16 +16 | £16
perynupoBanusi, % aUp

10. | MomHOCTE S 15 10 8 4 18 13 8
norpeduTeneil oT IMMH S, 10 10 8 3 18 14 6




10(6) kB, MBA | | | | |
11. | DnexTpoABUTaTENH M, CJIH -15-76-643 | CT/ — 1250 — 23Y¥XJI4
M, CIH -14-49-643 | A4 AY CIH-  AY
1000xBTt | 800xBt 14-49- 1000xBT
6Y3
12.  Bpemsi cpabateiBanms | lg; 1,0 0,5 0,5 1,0 0,7 1,5 0,7
notpeduteneld OT MUH
10(6) kB, ¢ ts2 05 /08 |05 |10 0,5 05 07
13. MomHOCTb Py 500 | 350 400 | 350 300 350 | 400
ToTpeduTeneid ot wmuH| Py 500 | 300 | 350 | 350 250 400 | 450
D,4 kB, kBT
14. | Bpemsi cpabatbiBaHus | tpy; 0,2 0,25 04 0,3 0,25 0,25 | 0,35
noTpeduTeNneil oT IMUH
0,4 kB, ¢ tri2 025 02 04 035 0,25 0,3 0,35
15. | Cxemy cocTaBUTh IJis T, W3 Ts T, Ta W, T,
Kpurepuii ouenkn babl Onenka 3aureno /
He 3aYTeHO
[Tonmnoe pemenue KII. Jloruuecku
000CHOBaHHEIE, TIOTHBIE U TIPABHIILHBIC
11 OtnnyHO 3auyTeHo
OTBeTHl Ha Bompochl. OTCyTCTBUE
OIIMOOK.
[Tomnoe pemenne KII. Cryment maer
JIOCTaTOYHO TOJNHBIA oTBeT. UMmeroTcs
10 Xoportio 3auTeHo
TPYIHOCTH B OOOCHOBAHHOCTH CBOETO
OTBeTA.
[Tonnoe pemenne KII. He mnonnblit
9 Y 10BIIETBOPUTEITHHO 3auTteHo
OTBET (B OOIMX YyepTax) Ha BOIPOCHI.
He nmoruyHoe u3noxxeHue Matepuana.
He packpsita TemaTuka BorpocoB. He <8 Heyjonersoputenbio  He 3aureHo
npasuibHoe pemenue KII. OtcyrcTBue
apryMeHTaIH.
CocraButenb K.T.H., 1o1eHT ['anueB P.H.
« » 20 1.




