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Hepeuenb Komnemenum? u uHOuKamopoe 00CMUIICCHUA Komnemeuuuﬁ C yKasanuem smanoes

dopmuposanus é npoyecce 0c60eHUA OUCUUNTUHDL
Komnemenuusa

1) [IK-4: CniocoOHOCTBIO pa3pabaThiBaTh KOHICIIUIO CHUCTEMBI JJICKTPOCHAOKEHUS OOBEKTa
KaIllUTaJIbHOI'O CTPOUTEJIbCTBA!

[1K-4.1 - 3naer TpeOoBaHMS HOPMATHBHBIX TEXHUYECKHX JOKYMEHTOB K YCTPOWCTBY CHCTEMBI
3JIEKTPOCHAOXKEHUs, MpaBuiia pa3pabOTKU IPOEKTOB CHUCTEMbI 3JIEKTPOCHAOKEHMs, IpaBUiIa
npoBeieHus 00cIe10BaHus 00BEKTA, 17151 KOTOPOTo NMpeJHa3HauYeHa CUCTEMA HIIEKTPOCHA0KEHUS;
I1K-4.2 - Ymeer oneHuBaTh 3(HEKTUBHOCTH pabOTHI 00BEKTa, IJIi KOTOPOro MpeaHa3HavYeHa
cucTeMa 3JIEKTPOCHAOKEH U, U pa3pabaThIBaTh METO/IbI OBHIIICHUS SHEPTO3(HEKTUBHOCTH;
I1K-4.3 - Bnageer HaBbIKaMU POEKTUPOBAHUS CUCTEMBI 3JIEKTPOCHAOKEHHSI OOBEKTOB.

2) [IK-5: CriocoOHOCThIO pa3pabaThiBaTh KOHICHIUIO CHCTEMbI JJICKTPOCHAOKCHUS 00BEKTa
KaIllUTaJIbHOI'O CTPOUTEJILCTBA!

[IK-5.1 - 3Haer TpeOoBaHWS HOPMATHBHBIX JOKYMEHTOB, MpaBHJIa Pa3paOOTKH IPOEKTOB
aBTOMATU3UPOBAHHOM CUCTEMbl YIpPABICHHUS TEXHOJOTMYECKUMH IPOLECCaMu, IpaBUiia
IpOBEICHUS 00CIeI0BaHus O0BEKTa aBTOMATU3AINH;

[1K-5.2 - YMmeer onpenensiTh XapakTEpUCTUKU OOBEKTa aBTOMATH3allUd U KPUTEPUHM OLIEHKU
3P PEKTUBHOCTH paOOTHI U METOIbI MTOBBIIICHUS YHEPT03(PPEKTUBHOCTH 0OBEKTA aBTOMATH3AIHH;
[1K-5.3 - Brageer HaBbIKaMU NPOEKTHPOBAHUS ABTOMATHU3MPOBAHHOW CHCTEMBI YIpaBIICHUS
TEXHOJIOTHYECKUMHU 00BEKTaMHU.

Hnouxamop dmanwl hopmuposanus ¢ npoyecce 0ceoeHus Haumenogan
ol OUCUUNTTUHDL ue
oocmudiceHu
A OUEHOUYHO020
Komnemenuyu
" cpeocmea
Jlexuu | Ilpaktuueck | JlaGopatopH Kypcoson
u ue 3aHATUS BIC 3aHSATHSI MPOEKT
(pabora)
[1K-4.1 Tema | [Ipaktuuecka | JlaboparopHa He PT'P/>k
1-4 g pabora 1-4 | s pabora 1-4 | npenycmotrpen | JlaGoparopHas
BI paborta 3amMeH
[1K-4.2 Tema | IIpaktuuecka | JlaboparopHa He PI'P/sk3amen
1-4 s paborta 1-4 | s pabota 1-4 | mpegycMoTpeH JlaGopaTopHast
Bl pabora
I1K-4.3 Tema | IIpaktuuecka | JlaboparopHa He PI'P/>k3amen
1-4 s paborta 1-4 | s pabota 1-4 | mpegycMoTpeH JlaGopaTopHast
Bl pabora
[1K-5.1 Tema | Ilpaktuuecka | JlaGopaTopHa He PI'P/3x3amen
1-4 g pabora 1-4 | s pabora 1-4 | npexycmotrpen | JlaGoparopHast
Bl pabora
[1K-5.2 Tema | Ilpaktuuecka | JlaGopaTopHa He PI'P/3x3amen
1-4 g pabora 1-4 | s pabora 1-4 | npenycmotrpen | JlaGoparopHast
Bl pabora
[1K-5.3 Tema | Ilpaktuuecka | JlaGopaTopHa He PI'P/ax3amen
1-4 g pabora 1-4 | s pabora 1-4 | npenycmotrpen | JlaGoparopHast
bl pabora




Ilepeuens oyenounvix cpeocme no oucyunaune (Mooyso)

Tekymias paboTta CTy/ieHTa B TEYEHUE CEMeCTpa MuH. 6ajuioB Makc. 6ajioB
JlaboparopHas pabora N2 1 6 10
Jla6oparopnas pabora N2 2 6 10
Jla6oparopnas pabora N2 3 6 10
JlaboparopHuas padorta N2 4 6 10

PI'P. Peneiinas 3amura BozaymHon JISIT 10 kB ot 12 20
KOPOTKHX 3aMBbIKAHUH ¥ HEHOPMAJIbHBIX PEKUMOB C
ucnosbs3oBanueM MIIC 3amuTst
TeKYUIHii peTHHT Rrex 36 60
IK3aMeHAHMOHHBIN PEHTHHT Ry 24 40
HUTOTOBBIii PeHTHHT Raucn 60 100

IIepqueTpeﬁTHHFOBOﬁCHCTGMBIBTpaﬂHHHOHHYH)4-6aHHLHYK)OHeHKyZ

WuTepBan 6ayuioB peiiTuHra OLICHKA
0<Rmp<60 He 3auer
60 < Ryuc< 73 Y 10BIIETBOPUTEITHHO
73 < Ruuc < 87 Xoportio
87 < R <100 OTau4yHO

IlIkana ouenueanus

Mudposoe
BbIpajKeHHe

CioBecHoe
BbIpaKeHHe

Beipaxkenue
B 0ajunax:

KpHTepnu OLHCHKU MHAUKATOPOB JOCTUKCHUSA

npu Gpopme KOHT

0JIsA:

JK3aMeH / 3a9eT ¢ OLeHKOH

3avyerT

5

87 -100 OTin4HO (3a4TEHO)

OueHka COTITUYHO»
BBICTABJISIETCST CTYJICHTY, €CIIH
TEOPETUYECKOE  COJCpIKAHHE
Kypca 0CBOCHO TMOJIHOCTHIO, 03
npoOenoB;  MCUEPIBIBAIOLIE,
[OCJIeIOBATENIFHO, YETKO U
JIOTUYECKH CTPOWHO H3JIaraer
MaTepHal; CBOOOJTHO
CTpaBisIeTCsT C  3ajJa4aMH,
BOIIPOCAMH U IPYTHMH BUAAMH
NPUMEHEHUS 3HAHHH;
HCTIONB3YeT B OTBETE
JOTIONTHUTENILHBIA  MaTepualn
BCE NPeIyCMOTPEHHbIE
MporpamMmon 3aJaHAS
BBINIOJIHEHBI,  KA4eCTBO WX
BBITIOJTHEHHSI OLICHEHO YHCIIOM
0aJoB, OIU3KUM K
MaKCUMaJIbHOMY; aHAITU3UPYET
MOJTYYCHHBIS pE3yIIbTaThI;
MPOSIBIISIET CAMOCTOSITEIIBHOCTb
IIPH BBITTOJTHEHUH 3aJITaHUH

74 -87 Xopoito (3a4TeHO)

Ormenka «XOPOIIIO»
BBICTABIIICTCS CTYACHTY, €CITH
TEOPETUYECKOE  COAEp)KaHHe

OrneHka «3a4TeHO»
BBICTaBJISCTCSI
CTYJIGHTY,  €CJH
OTBETHI Ha
BOTIPOCHI IO TEMaM
JUCIUILTAHBI
MOCIIe/IOBATENHHEI,
JIOTUYECKA
W3JI0KEHBI,
JIOITyCKAIOTCSl
HE3HAYHUTETHHBIC
HE/I0YETHI B OTBETE
CTYJCHTa, TaKue
KaK  OTCYTCTBHE
CaMOCTOSITEITFHOTO
BBIBOJIa, PEYCBEHIC
OIIHMOKH | TIp




Kypca OCBOEHO IOJHOCTBIO,
HEOOXOIUMBIE TIPAKTHUYECKHE
KOMIICTCHIIMK B OCHOBHOM
c(hOpMHUPOBaHBI, BCC
MPeyCMOTPEHHBIE

TIpOTpaMMOit o0ydJeHus
y4eOHbIe 3a]JaHVsI BHITTOJTHEHBI,
KaueCTBO WX  BBIMOJHCHUS
JIOCTaTOYHO BhICOKOE. CTyIeHT
TBEpPJO  3HAeT  MarTepua,
rPaMOTHO W TI0 CYIIECTBY
u3jaraeT ero, He JOMycKas
CYIIECTBEHHBIX HETOYHOCTEH B
OTBETE Ha BOMPOC.

60 - 74 VY nosnerBopurensHo |(OueHka
(3auteHo) «YIOBJIETBOPHUTEIHHO»

BBICTABIISIETCS] CTYICHTY, €CJIU
TEOPETUYECKOE  COZAEpIKaHHE
Kypca OCBOECHO YacTU4HO, HO
IPOOEITBI HE HOCSIT
CYIIECTBEHHOTO  XapakTepa,
OOJIBIIMHCTBO
MIPESYCMOTPEHHBIX
MPOTpaMMOit 3a7aHui
BBIIIOJTHECHO, HO B HUX UMCIOTCsL
OmMOKW, TIpH OTBETE Ha
MOCTaBJICHHBIH BOIIPOC
CTYACHT JIOTMyCKaeT
HETOYHOCTH,  HEJOCTaTOYHO
MpaBUIbHBIE  (DOPMYIHPOBKH,
HaOIF0IAI0TCSI HapYyIICHHS
JIOTUYECKOMN
MIOCTIEI0BATEIIEHOCTH B
U3JI0KEHUU IIPOrPaMMHOTI0
Marepuara.

Huxe 60 |HeynoBnerBopurensHo|OneHka Ornenka «HE

(He 3auTeHO) «HEYJOBJIETBOPUTEILHOY 3aYTEHO»

BBICTaBJIACTCA CTYACHTY, CCJIM|BBICTABIACTCA
OH HE 3HAeT 3HAYMTENHHOH|CTYAEHTY,  €ciH
4acTu MIPOrPaMMHOTIO | CTYIGHT HE 3HaeT
MaTepHana, JIOITyCKAeT | OCHOBHBIX
CYIIECTBEHHBIE OIIMOKHU, | TOHSTHI TEMBI
HEYBEPEHHO, C  OOJBLIMMH |AUCHUILIMHEI, He
3aTPyAHEHUSAMHU  BBIOJHSIET|OTBEYAET Ha
MMPAKTUYCCKHUEC pa6OTBI, JOITOJIHUTCIBbHBIC
HCO6XO)II/IMBIG NMPAKTHUYCCKUC |1 HaBOJALIINEC
KOMIIETEHIIUN HE |BOIIPOCHI
c(hOopMHPOBaHbI, OOJILIIMHCTBO [TIPETIOaBATEINSI.
MPeyCMOTPEHHBIX
MIPOTpaMMOi 00y4eHus
yueOHBIX 3aJaHul HE
BBIIIOJIHEHO,  KAayecTBO  HX
BBITIOJIHEHHSI OLICHEHO YHUCIIOM
0aJoB, OIU3KUM K

MUHHUMAJIbBHOMY




Kpatkas xapakTepuCTHKA OLI€eHOYHBIX CPEACTBA

Ne Haumenoeanue Kpamxas xapakxmepucmuka oyenounozo cpeocmea IlIpeocmasnenue
n/n OUEHOUHO020 OUEHOYHO20 Cpeocmea 6
cpedocmea gonoe
1 2 3 4
1 JlabopaTopHas D10 BUA yueOHOU pabOTHI, IENBI0 KOTOPO Tembl
pabora SIBJISICTCS] U3YYCHHE (MCCIISIOBAaHUE, J1a00paTOPHBIX
U3MEpEHHE) XapaKTePUCTHK JIA00PATOPHOTO paboT, KOHTPOJILHBIC
00BeKTa. BOIIPOCHI IO TEME
I{enn 1abopaTOPHBIX 3aHATHI: OCBOCHHE nabopaToOpHOM
H3y4aeMou yueOHOW TUCIUILINHEI; paboThI, BOMPOCHI K
npuoOpeTeHne HaBBIKOB MTPAKTUYECKOTO KOJUIOKBUYMY
MIPUMEHEHHUS 3HAaHUH y4eOHOUW TUCIUILIAHBI
(MMCIUIIIMH) ¢ UCTIOJIb30BAHUEM TEXHUYECKUX
CpencTB U (1) 000pyAOBaHUS
2 Pacuerno- CpencTBo NpoBEpKH YMEHHM IPUMEHSITh KommnekT 3ananuii
rpadudeckas MOJIyYEHHbBIE 3HAHUS 110 3apaHee ONPEACIICHHOM (/1151 BHIITOJIHEHUS
pabora METOJIMKE IS PeIICHUs 3a7a4 WM 3aJJaHUi TI0 |pacyeTHO-
MOJYJIIO WJIU JUCIUIUIMHE B 1IEJIOM. rpaduyecKoit
paboThI




MuHHCTEpCTBO HAyKH U BBICIIEro oOpa3oBanus u Poccuiickoii @enepanuu
HuxHexaMCKkuil XUMUKO-TEXHOJIOTHUECKUA HHCTUTYT ((usuan)
(deaepanbHOro TOCyIapCTBEHHOTO OI0PKETHOTO 00pa30BaTEIHHOTO YUPEKICHUS
BbICILIEr0 00pa30oBaHUs
«Ka3zaHCKui HallMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTHYECKUN YHUBEPCUTET

(HXTU ®I'bOY BO «KHUTY »)

dakynbTeT. UHpopMmayuonnbix mexnonro2ul
Kadenpa: DiekTpoTeXHUKH U YJHEProoOecIeYeHHsI IPEANPUATUHI

Hanpagsnenue noaroroBku 13.04.02 «21eKTPOIHEPreTHKA U MIEKTPOTEXHUKA»
[Tpoduns/mporpamma «THHOBAIIMOHHBIE TEXHOJIOTUU B DJIEKTPOXO3IUCTBE HEPTEXUMUUYECKUX
IPEATPUATUHI

KoMmuiekT 3a1aHuii 1J1si BHINOJTHEHHUsI pacyeTHO-rpaduyeckoii padornr N21
(B pamkax CPC)
10 JTUCHUITJIMHE ((MHKpOHpOIIGCCOpHBIe CUCTEMBI peHCﬁHOﬁ 3alllUThI U aBTOMATHUKU»

Peneiinas 3ammra Bo3aymHoi JIJII 10 kB oT kopoTKHX 3aMbIKaHUH U
HEHOPMAJIbHBIX Pe:KUMOB ¢ HcnoJib3oBanueM MIIC 3ammTsbl

3amanmue:

BrI0OpaTh cXeMBI 3alUT, THIT peJie U UCTOYHUK ONEPATUBHOTO TOKA IS PEICHHBIX 3aIlUT
Bo3aymrHoi JIDIT (JI3) (puc 1.) oT KOpOTKMX 3aMbIKaHUI U HEHOPMAIBHBIX pexkuMoB, (MT3, TO,
3aIUTa OT 3aMBIKAHUS Ha 3EMITIO).

Paccuutarh TOKHM cpaOaThiBaHHsI 3alldT W BBIIEPKKHA BpeMeHHW. [IpoBeputhb
YYBCTBUTEILHOCTH 3aIllUT, PACCYMTAB TOKHU K.3. IS XapaKTepHbIX To4eK (K1, K>2).

PacuerHas snexTpuueckas cxema npuBeeHa Ha puc. 1. cxoiHbIe JaHHbBIE — Sk; CUCTEMBI,

JIa, JI2, JI3, Pm1, Swi B3sTh U3 Tabmuuer N21, HoMep BapraHTa COOTBETCTBYET HOMEPY B CIIMCKE
y4eOHOI1 rpyMIIbI CTYICHTOB

Puc. 1. Cxema [ui pacuera ToKa K.3.

CoaepixkaHue MOSICHUTEJIbHOM 3aNIUCKU NPH 0opMJIeHUH
KOHTPOJILHOH padoThI

* Bsenenue:

* Koportkue 3ambixanus B cetu 10 kB (6 kB). Kpatkas xapakrepuctuka. I[Ipoectu pacuer
TOKOB K.3. B T. K1 1 K2 (Puc.2).

* CTpykTypHas cxema peleHHbIX 3alMT. JlaTh KpaTKoe MOSCHEHUE IO COAEP)KAHUI0 U
HA3HAYCHHUIO CTPYKTYpPHBIX JJIEMEHTOB. VI3MepuTenbHbIE U BCIIOMOTAaTeNIbHBIE peje; THIIbI,
Ha3Ha4Y€HHE, BKIIIOUEHUE B KOHTPOJIUPYEMYIO CETh.

* ToxoBsle 3amuThl: MakcuMaiabHas TokoBas 3aumta (MT3) u TokoBas orceuka (TO): ux
CXEMHOE WCIIOJHEHUE, TPUHIUN PaOOThl, HACTPOUKH (Iepps M tepps, Kuys). Cxembl coenmHeHus
TpaHCQOPMATOPOB TOKA U pejie B U3MEPUTENIBHOMN YacTH 3allIUT.

* Bribop tpanchopmaTopoB TOKa ans m3MepurenabHoi dacth MT3 mo HOMUHAIBHON
Harpyske JIOII u onpenenenne koapduuneHToB TpaHchopMauu TpaHcHOpMaTOPOB TOKA.

* Pacyer MT3 JIDII-10 kB 1 cBOMX HCXOAHBIX JaHHBIX orpeaeaeHue lep M3 U tep.MT3, Kuys.

* Omnpexnenenue Toka cpadateiBanusi TokoBoit otceuku (TO) JIDIT 10 xB.

* Cxemuoe ucnonaenue npuHATHIX 3amuT (MT3 u TO). Cneundukainus TpUMEHIEMbIX
peie.

*  OOwwmii KOHTPOJIb U30JISIIKHU NP 3aMBIKAaHUU (a3bl HA 3eMITIO B paclpeieTUTEIbHON CeTH
10 kB (cxemHoe ucrnonHeHue). OUABTPHl TOKA W HAMPSIKEHUS HYJIEBOW IMOCIIEI0BATEILHOCTH
(OTHIL, ®HHII). I[Tpubop «Crnextp» u ero npumenenue. bnok-cxema mudposoit 3amuter JIDII.



Bapuanmut ¢ maonuuye 1.

Hcexonnbie 1annbie aJ1s Beinoanenus PI'P

HomunanbHas
JdaHHble 10 noTpeduTENAM
MomHo MOTIFOCHD Jlannbie
H: (Hy) Hs (Hy)
ctb K3 no
Tpancop | JAsurare | Har | Yerask | Har | Ycerask
CHCTEM Janna aBTOMAaTH
Ma-TOPBI Ju Ma, - H - H
Bapuan bI JINHUM Ke
THI T, T2 Mz py3- | 32T | py3- | 3amMT
Ka bl Ka bl
J3 Ji | AB | Al
SK3 SH P}j[ SH): tc3 |c3 SH): tc3 |c3 .JI4 JIZ P B
MBA MBA MBT DiB C | kKA DiB C | KA | KM | KM - -
1 2 3 4 5 6 7 8 9 | 10 11 12 13 14
0,102 1,103
1 5000 6,3 1,0 1,0 8 1 2,5 5 5 3,0 14 | Q1 -
1,103 1,103
2 4700 10 1,25 2,0 0 0 4,0 0 5 1,0 6 - H1
3 4000 16 1,6 3,0 % 0é4 8,0 t 041 25 10 | Q2 -
0,05 1,105
4 3800 25 2,0 4,0 5 0 11,0 0 6 5,0 17 - H3
0,03 0, |03
5 3500 40 1,25 15 7 0 3,0 9 5 2,0 12 | Q1 -
6 3250 63 1,0 3,0 % Oé?’ 5,0 %) 051 4,0 18 - H1
7 3000 80 16 |15 |2 % 70 |5 06|30 11| Q2] -
8 2800 125 26 |35 |2 | % 1207 07|20 10| - | m3
0, |01 1,104
9 2500 6,3 1,6 0,5 7 4 2,8 3 1 50 20 | Q1 -
0,102 2,105
10 2200 10 2,0 1,3 9 1 472 0 8 25 12 - H1
0,102 1, |06
11 2000 16 1,25 15 8 0 7,7 4 5 3,0 15 | Q2 -
12 1800 25 1,6 5,0 % O(’)G 15,0 % 09 16 8 - H3
13 1000 40 2,5 4,0 % 055 17,0 %) 10| 20 15 | Q1 -
14 1500 63 1,25 3,5 (; 0(’)5 13,0 12 09| 35 16 - H1
15 1700 80 2,5 2,5 % 0(’)4 7,0 % 10| 1,8 10 | Q2 -
16 2000 125 1,6 2,1 % 0i4 45 % 09 16 12 - H2
17 2300 6,3 1,25 1,7 % Oés 2,0 15 05| 20 15 | Q1 -
18 2500 6.3 10 |10 %% 32| los]13] 7 | - |m
19 2700 40 10 |20 %% a8 |2 o8]20] 9 | Q2] -
20 3000 63 125 | 30 %) 064 38 }5 08|30 20 | - | mi
21 3200 16 16 |35 |5 % 62 |2 10]a0] 2| @] -
22 3500 80 125 |30 [ 2% 75 b |10|50 |17 | - | m




23 3700 125 2,0 6,0 (;‘ 0é7 10,0 12' 09| 15 9 Q2 -
24 1000 25 2,5 45 %’ 0(’)6 11,0 J"‘r’ 09| 20 11 - H3
25 1200 6,3 0,8 0,8 %’ 0(’)2 4,1 Jé’ 0,71 25 15 | Q1 —
0,102 1, | 38,
26 1500 16 1,0 1,2 6 0 3,5 8 0 3,0 14 - H1
27 1800 40 1,25 15 (;’ Oéz 6,0 %’ 12| 2,7 13 | Q2 —
Cooepycanue omuema
1. Cxemsl ¢ xapaktepuctukamu MIIC 3amur.
2. PacuerHbie pOpMyIIBL.
3. 3amnoyiHeHHbIE TaOIHIbL.
4. BwIBOJIBI 1O padoTe.
Kpurepum ouenku:
Kpurepuii ouenku Ouenka banawl | 3aureno /
He 32aY4TeHO0
ITomHOCTRIO BRITTONIHEeHHAasA PI'P ¢ oTueTom
u pabortaromeir cxemoi CTyaeHT ngaer
JIOTHYECKH OOOCHOBaHHBIE, IOJHBIE U OTan4Ho 20 3aureHo
MpaBWIbHbIE  OTBETHl HA  BOIMPOCHI,
MOSICHsIET (DU3UYECKYIO CYTh MPOIECCOB.
ITonHocTtwiO BeIIONHEeHHas PI'P ¢ oTueTom
u  pabortatomeir  cxemoil.  CryaeHt
3aTpyAHSIETCS JaTh JIOTUYECKH
000CHOBaHHbIE, TIONHBIE M MPAaBUIIbHBIC Xoporto 16 3auTeHo
OTBETHI Ha BOMPOCHI, a TaKXE MOSICHUTH
buznuecKyro CyTh MOJEIIUPYEMBIX
MPOLECCOB.
He mnonnocthio BeIMoaHeHHas PIP c
oT4eTOM ©  paboTaromei  MOJEbIO.
CryneHT 3arpynHsieTcss AaTh JIOTHYECKU
000CHOBaHHbIE, TOJHBIE W TIPABWIBHBIC | Y IOBJIETBOPUTEIHHO 12 3a4TeHo
OTBEThl Ha BOMNPOCHI, a TAKKE MOSICHUTH
(bU3UIECKYTO CyTh MOJICIIUPYEMBIX
MIPOLECCOB.
Hesrmonnennas PI'P HeynosnerBopurenpro | <12 He 3aureno




MuHHCTEpCTBO HAyKH U BBICIIEro oOpa3oBanus u Poccuiickoit dexepannu
HuxHexaMCKkuil XUMUKO-TEXHOJIOTHUECKUA HHCTUTYT ((usuan)
(deaepanbHOro TOCyIapCTBEHHOTO OI0PKETHOTO 00pa30BaTEIHHOTO YUPEKICHUS
BbICILIEr0 00pa30oBaHUs
«Ka3zaHCKui HallMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTHYECKUN YHUBEPCUTET

(HXTU ®I'bOY BO «KHUTY »)

dakynbTeT. UHpopMmayuonnbix mexnonro2ul
Kadenpa: DiekTpoTexXHUKH U dJHEProoOecneYeHHs MPEAPUITHI

VY4eOHBIM IJIAHOM 1O HarpaBiieHut0 MoAroToBKH 13.04.02«3nekTposHepreTuka u
ANEKTPOTEXHUKA» 711 00yUaIoUINXCcs MPeIyCMOTPEHO MPOBEICHUE TaO0PaTOPHBIX padboT MO
qucIuruinHe «MeTobl SHeprocoeperkeHrs Ha HEPTEXUMUICCKUX MPEATIPUATHIX.

JlaGopaTopHble 3aHATHS MO TUCHUIUIMHE MPOBOAATCA B CIEHHMAIBLHO 000PYIOBAHHBIX
nabopaTopusx ¢ TNPUMEHEHHEM HEOOXOAMMBIX CPEICTB OOy4YeHHs: J1abopaTOpHOTO
o0opynoBanusi, 0o0pa3loB g HCCIENOBaHUM, MeToAuueckux mocoOuil. llens mpoBeneHus
71a00paTOpHBIX PA0OT - MPAKTUYECKOE OCBOEHUE TEOPETUUYECKUX IOJIOKEHUH JIEKIIHOHHOIO
MaTepuana, a TakKe BbIpa0OTKa CTYACHTaMU OMpEICIEHHbIX YMEHUW U  HaBHIKOB
CaMOCTOSTEIIbHOT'O SKCIIEPUMEHTHUPOBAHMS.

JlaGopaTopnas padora N21. lccnenoBanue syeiiku ¢ BaKyyMHBIM BbIKItodareneM u MIIC
3amuTol Ha 6aze Sepam

Heab padoTbl 3aKpenyieHue TEOPETUYECKUX 3HAHUM YCTPOUCTBY M MPUHIIUIIAM JICHCTBUS
MUKPOTIPOILIECCOPHBIX PEJIEHHBIX 3aLIUT

IMopsiiok BBHINOJTHEHHUS PAGOThI
* CoOpatb cxemy 3alUThl
*  BrImonHATE MapaMeTpupOBaHNE CUCTEMBI YIIPABIICHHS.
* BeicTaBuTh MapameTpsl TpeOyeMbIX 3aIIUT
*  OneHnts cpabaThIBaHUE 3AIIUT
+ CoOpatb cxeMy ¢ TpaHC(OpMATOpaMH HaIlPSKEHHS
* BriBecTu Ha 9KpaH quarpaMMbl HaNpsDKEHUST H TOKOB
*  OueHMTh pa3Hble PeKUMBI paOOThI IPU CUMMETPUYHBIX U HECUMMETPHUHBIX LETIIX
* IIpoBepuTh MPOXOXKAECHNUE CUTHATIOB HA BKJIAJIKE TECTOBBIC CUTHAIIBI
*  JlaTb 00BsCHEHUS OJYUYECHHBIX PE3yJIbTaTOB.
*  OTBeTUTHh Ha KOHTPOJIBHBIE BOTIPOCHI.

Conep:xkanue oTyera

OTueT 10MKEH Coiep KaTh CleAYIOIINEe 00s3aTeNIbHbIE COCTABHbIE YaCTH:

TuTynbHBIN THUCT, OPOPMIIEHHBIH B COOTBETCTBUHU C YCTAaHOBJIEHHBIMU TPEOOBAaHUSIMHU.

Llenu BoIOTHEHUS PaOOTHI.

KpaTkoe n3noxeHnne TeoOpeTHUECKUX BOMPOCOB, KaCAIOLIUXCS CO/IEp KaHUs PabOThlI.

TepMuHBI U ONpeENIEHNS.

Hcnonp30BaHHbIE TEXHUUYECKUE CPEICTBA.

Onucanue 3aganus (IIOCTaHOBKA 3a/1a4, MOJICKAITUX BBINOTHEHUIO).

Onucanne OCHOBHOHM 4acTh (KpaTkas XapaKTepUCTHKA Ja0OpaTOPHON YCTAaHOBKH, €€ CXeMa,
pe3ysbTaThl U3MEPEHUH, IpeCTaBICHHbBIE B (hopMe TabnuIl ¥ rpaduKoB).

AHanu3 NOJy4YeHHBIX Pe3yJbTaToB.



KoHTposabHbIe BONpochI

. [aiite onpeneneHre MUKPOIIPOLIECCOPHOM PEJIEHHOMN 3alIUuTe

. [Tepeuncnure ocHOBHbIE (DYHKIIMOHAIbHBIE OJOKH 3alIUTHl U PACCKAKHUTE 00
WX Ha3HAYCHUHU.

. W3noxuTe mocienoBaTeIbHOCTh BKJIIOUEHHUS U OTKIIIOYEHHS J1abopaTopHOI
YCTaHOBKH.

. W3noxuTe mocneaoBaTeIbHOCT HACTPOMKU U WIACHTU(PHUKAIMN MapaMeTpoB
6soka Sepam 80.

. JIns KakuXx 1esel uCroJib3yrTcsl oOpaTHBIEC CBsI3H B OJ10Ke Sepam?

. Kak 3anporpamMmupoBath 3Ha4€HHS] TOKOB CpaOaThIBaHUs?

Jla6opaTopnasi pa6ora N2 2. VccnenoBanue sSYEHKU ¢ BaKyyMHBIM BbIKIOUareiem u MIIC
3amuTol Ha 6a3e Sepam S20

Hean padotsl 3akpenieHue TEOPETUYECKUX 3HAHUNM YCTPOUCTBY M NPUHIUIIAM JIEHCTBUS
MUKPOIIPOIIECCOPHBIX pelIeHHBIX 3alIUT Ha 6a3e Sepam 20, mpruoOpeTeHrne HaBBIKOB HATAaIKH U
HACTPOMKHU yCTaBOK CpabaThIBaHMS 3aIUT C BAKYYMHBIMH BBIKIIIOUATEISIMU.

Ilopsiiok BBINOJHEHUS PadOTHI
* CoOparb cxemy 3aIuThl
* DBbImonHUTh MapaMeTpPUPOBAaHHE CHCTEMBbl YIPABJICHHS B COOTBETCTBUH C 3aJaHUEM
IpeTIo1aBaTelIs.

* BricTaBuTh napamerpsl 3ammt: MT3, 3aUThl OT 3aMBIKaHUS HA 3€MITIO.
* TloBblmas TOK NOrpPy304HOTO YCTPOUCTBA, yOEAUTHCS B cpabaThIBAHUH 3aIIUT.
* BriBecTn Ha AMCIUICH YCTAaHOBKY 3HAYCHUS TOKOB
° OHeHI/ITB Pa3HBIC PEIKUMbI pa6OTI)I npu CUMMCTPUYHBIX U HCCUMMETPUUYHBIX HCIIAX
* TlocTpouTh BEKTOPHBIEC AUATPAMMBI OTPAOOTaHHBIX PEXKUMOB

*  JlaTh 0OBsICHEHMSI TOTYYEHHBIX PE3YJIbTATOB.

*  OTBeTHTH Ha KOHTPOJIBHBIE BOIIPOCHI.

Conep:xanue oT4yeTa

OTueT 10JKEH Cofiep KaTh CleAYIOIINe 00s3aTeNIbHbIE COCTABHbIE YaCTH:
*  TuTynpHBIN TUCT, 0POPMIIEHHBIN B COOTBETCTBUH C YCTAaHOBJIEHHBIMH TPEOOBAHUSMHU.
* Ilenu BeImoNHEHUS pabOTHI.
* Kparkoe u3noxeHue TeOpeTHUECKUX BONPOCOB, KACAIOIIUXCSI COEpKaHUsI paOOTHI.

. TepMUHBI U ONIpeIETIEHUSI.

. Hcnons30BaHHBIC TEXHUYECKUE CPENICTBA.

. Omnucanue 3a1anus (MTOCTAHOBKA 3a71a4, MOJICKAIUX BRITOJTHEHUIO).

. Onucanrie OCHOBHOM 4YacTH (KpaTkas XapaKTEepHCTHKA JIaDOpaTOPHOU YCTaHOBKH, €€
cXema, pe3yJbTaThl H3MEPEHUH, TIPe/ICTaBIeHHbIE B (hopme TabauIl U TpaduKoB).

. AHau3 NoJy4YeHHBIX Pe3yIbTaTOB.

KoHTpoJibHBbIE BONIPOCHI

e JlaiiTe ompenercHUE MHUKPOIPOLECCOPHON  PENEWHOM  3aluTe C BaKyyMHBIM
BBIKITFOUATEIIEM.

* Hasosure ocnoBuble pynKimy MIIC P3 ¢ BakyyMHBIM BBIKIIIOUATENIEM.

*  M3noxwurte nocie0BaTeNbHOCTh BKIOYEHUS M OTKIIIOUEHHS 1a00paTOPHOM yCTaHOBKH.

*  Hznoxwure nmocnenoBaTeIbHOCTh HACTPOUKU U MIICHTH(PHUKALIMKU TapaMeTpoB OJ10ka Sepam
20.

o Jlns KakuXx Lenel UCIoIb3yIoTCs 00paTHbIe CBs3U B O610ke Sepam?

» Kak 3anporpamMmmMupoBaTh 3Hau€HUS TOKOB cpabatbiBanust MT3 u 3amutsel ot 0337



Jlaboparopuas padora N2 3. Hccnenosanue u MIIC 3ammroii Ha 6aze Sepam S80
Heabp padoThl 03HAKOMJICHUE C YCTPOWCTBOM W IMPUHIIMIIOM JEHCTBHSI MHUKPOIPOLIECCOPHBIX
peNeHbIX 3amuT Ha O6a3e O6s10ka Sepam 80.

IHopsinok BBINOJHEHHUS PA0OTHI

Cobpatb cxeMy 3alIHUThI
[TposmcTaTh BKIAJAKK HACTPOUKH 3alIHT.
O3HAaKOMUTLCS C BKJIaIKaMKU BbIBOJA BCKTOPHBIX AWArpaMM H MTI'HOBCHHBLIX 3HA4YCHUU
KOHTPOJHPYEMBIX BEITUYUH
Cobpats cxemy noakIroueHus 610ka Sepam 80, 3aJaHHYIO TIPETIOAABATEIIEM.
BeiBecTn Ha SKpaH AuarpaMMbl HAIIPSDKEHUS] H TOKOB
O1neHuTh pa3Hble PEXUMBI paOOTHI P CUMMETPUYHBIX M HECUMMETPHYHBIX LIETISX
[TpoBepUTH MPOXOXKIACHUE CUTHATIOB HA BKJIAJIKE TECTOBBIC CUTHAJIBI
» Jlath 00BsICHEHUS MOJYYEHHBIX PE3YJIbTATOB.

OTBeTHUTH Ha KOHTPOJIbHBIC BOIIPOCHI.

Conep:xkanue oTyera

OTueT 10JKEH COAepKaTh CIEAYIOIINE 00s3aTeNIbHbIE COCTABHBIE YACTH!

TuTynpHBIN JIUCT, OPOPMIICHHBIH B COOTBETCTBUHU C YCTaHOBJICHHBIMH TPEOOBAHUSAMHU.
[{enu BbIOSTHEHUS paOOTHI.

Kpatkoe u3noxxeHue TeopeTUYeCKHX BONPOCOB, KACAIOIIUXCSI COJlEpKaHUsl pabOThI.

TepMuHBI U OnIpeIEIEHUS.

Hcrnonp30BaHHBIC TEXHUYECKUE CPEICTBA.

Omnucanue 3a1anus (MMOCTAaHOBKA 3a71a4, MOJICKAITUX BBIMOTHEHHIO).

Onucanre OCHOBHOM 4YacTH (KpaTkas XapaKTEepHCTHKa JIabopaTOPHOW YCTaHOBKH, €€

cXema, pe3yJabTaThl U3MEPEHUH, TIpe/ICTaBlIeHHbIE B (hopme TabauIl U TpaduKoB).
AHanu3 NOJy4YEHHBIX Pe3yIbTaTOB.

KonTpoJsbHBIE BOPOCHI

[lepeuncnure ocHOBHbIE (PYHKIIMOHAJIbHBIE OJ0KH 3amuThl Sepam 80 U paccKaxuTe
00 X Ha3HAYEHUH.

W3noxure mocienoBaTeIbHOCTh BKJIIOYEHHS M OTKIIIOUEHUS J1abopaTopHOI
YCTaHOBKH.

N3noxure 1mocienoBaTeaTbHOCTh HACTPOUKK U HUIEHTU(DHUKALMU TapaMeTpoB OJoKa
Sepam 80.

JIns kakux 1enei uCnoyib3yloTCsl BTOPUYHBIE BXOBI 10 HanpsbkeHuto Sepam 807
OOBsicHUTE Ha3HAYCHHE BBIXOJIHBIX pelle.

Kak 3anmporpamMMmupoBath 3Ha4Y€HUS TOKOB cpadaThIBaHUsI?

Jlaboparopuas padora N24. Vccnenosanue u MIIC 3amuroii Ha 6a3e Sepam S80 (uacth 2)

ITopsinok BbINOJHEHHS PAdOTHI

Cobpath cxeMy 3alluThI

BrInonHUTE NapaMeTpUpOBaHUE CUCTEMBI YIIPABIEHUS.

BrictaButh mapamerpsl TpeOyembix 3amut: MT3, MT3 Ha 3emito, 3amiuThl HYJIEBOU
[0CJIE0BATEIBHOCTH.

OneHuts cpabaThIBaHUE 3AILUT

[TpoBecTu cpaBHEHHE HE3aBUCUMBIX U OOPAaTHO3aBUCUMBIX YCTABOK CpabaThIBaHMUS.
BriBecTr Ha SKpaH TaOIUIy U3MEPEHUI



*  OueHuTh pa3HbIE PEKUMBI PabOTHI MPH PA3IMYHBIX TUMAX MOBPEXKICHHUNA: KOPOTKHE
3ambikaHus (3 BUIQ)
» IIpoBeputh cpabaThIBaHKE 3ALIUT NPU NEPCOHAINZUPOBAHHON KPUBOM OTKIFOUEHHUS
* JlaTb OOBSICHEHUS MTOJIyYE€HHBIX PE3YIbTATOB.
* OTBETUTH HA KOHTPOJIbHBIE BOIIPOCHI.

Conep:xanue oT4yeTa

OTueT ToMmKEH CoAep KaTh CIEAYIOIINE 00s3aTeNIbHbIE COCTABHbIC YaCTH:
*  TurynpHbIi TUCT, 0POPMIICHHBIN B COOTBETCTBHH C YCTAHOBJICHHBIMH TPEOOBAHUSIMHU.
* llenu BeimonHeHUs pabOTHI.
* Kparkoe uznoxxeHue T€OpeTUYECKUX BOIIPOCOB, KACAIOIIUXCS COJEPKaHUS pPaOOTHI.

. TepMUHBI U OIIPEIEICHUS.

. Vcnonb30BaHHBIE TEXHUUECKUE CPEJICTBA.

. Onwucanue 3a1anus (IOCTaHOBKA 3aja4, MOJUIEKAIINX BbIIOJIHEHHUIO).

. Onucanue OCHOBHOM yacTH (KpaTKasl XapaKTepHCTHKa J1abOpaTOpHOM YCTaHOBKH, €€
cxeMma, pe3yJIbTaThl U3BMEPEHUH, NPeICTaBlIeHHbIE B (popme TabnuIl 1 rpaduKoB).

. AHanu3 NoJy4YeHHBIX pe3yIbTaToB.

KoHTpobHbIE BONPOCHI

» JlaiiTe onpe/ielieHHe KPUBBIX OTKJIFOUSHHS PEJICHHOM 3alUThI.

* Ilepeunciure OCHOBHBIE (YHKIIMOHAIBHBIC OJOKH 3alllMTHl U PACCKAXHUTE 00 WuX
Ha3HAYCHUH.

*  H3noxuTe MOCIeI0BATSIIbHOCTh BKIFOUCHHS U OTKJIFOUCHUS JTa00paTOPHON YCTAHOBKH.

* H3znoxuTe nocienoBaTeabHOCTh HACTPOUKH U HICHTU(UKALIUY TapaMeTpoB O10ka Sepam
80.

o Jlng Kakux 1eJedl HUCHONB3YIOTCS TaONHIla OCHOBHBIX TapaMeTpPOB M HACTPOHKH
Kod(urmenToB Sepam?

* OObscHUTE HA3HAYECHHE MTEPCOHATU3UPOBAHHON KPUBOI OTKITIOUYSHHUS.

» Kak 3amporpamMmupoBaTh 3HAYCHHUS TOKOB cpalOaThIBaHWS 3allUT OT 3aMBIKAHWH Ha
3emMitto?

Kpurepun onenku 3a oxHy JiabopaTopHylo padory:
Kpurepuii onienku babt Onenka 3auTeHo/
HE 3a4TEHO

Jlornueckn 060CHOBaHHBIE,
IIOJIHBIE Y IIPABUJIbHBIE OTBETHI HA
BOIIPOCHI. Pa3BepHyThIE OTBETHI Ha
JIOTIOJIHUTEIILHBIE BOIIPOCHI.

10 OTIUYHO 3auTreHo

JlocTaTo4HO TOJHBIA OTBET, HO
MMEIOTCS] TPYAHOCTHU B 8 Xopor1io 3a4TeHo
000CHOBAaHHOCTH CBOETO OTBETA.

Hemnonxplii, B 00mux yeprax,

6 Y 10BIIETBOPUTEITHHO 3auTeHo
OTBET Ha BOMPOCHI.
Hemorn4Hoe moctpoeHme oTBera
Ha BOIIPOCHI, HEPACKPHITA
POCEI, HEpackp <6 HeynosnersopurenbHo He 3aureno

TEMaTHKa BOIIPOCOB, OTCYTCTBYET
apryMeHTalus.




MuHHCTEPCTBO HAYKH U BBICIIEro oOpazoBanus Poccuiickoit depepannu
HwxHekaMCKHi XUMHUKO-TEXHOJIOTHYECKUI HHCTUTYT ((uiinain)
(deaepanbHOro TOCyIapCTBEHHOTO OI0PKETHOTO 00pa30BaTEIHHOTO YUPEKICHUS
BBICIIETO 00Opa30BaHMS
«Ka3zaHCKui HallMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTHYECKUN YHUBEPCUTET
(HXTHU ®I'BOY BO «kKHUTY »)
dakynbTeT: Ungopmayuonnvlx mexunonoeuil
Kadenpa: DIeKTpOTEXHUKHN M SHEProoOeceYeHHS TPESANPUITHNA
Hanpasnenue moaroroBku: 13.04.02 «DIeKTPOIHEPTETHKA U DJICKTPOTEXHUKA»
[Tpoduns/mporpamma: NHHOBAaIIMOHHBIE TEXHOJIOTUHU B AICKTPOXO3IUCTBE HEDTEXMMUICCKUX

IPEITPUATHI

YTBEPX]IAIO
3as.kaenpoit ITIOII E.B. Tymaesa

« » o 20 T

OK3aMeHaNMOHHBIIT OneT N1
Jucuunnmrza « MUKpOIpoLuecCOPHbIE CUCTEMBI PEJIEUHOM 3a1IMThI U aBTOMATUKH

1. CnocoObl I3MEpUTENBHBIX TPEOOPa30BaHMI YaCTOTHI.
2 ®opMHpOBaHUE CUTHAJIOB MH(POPMAILIUU O COMTPOTHBIICHUH JTHHUU 10 MecTa K3.

CocTaBHUTENb 7 "') o K.T.H., joueHt ['anues P.H.

MuHucTepcTBO HayKu U BeIciero oopasosanus Poccuiickoit denepanun
HwmxHekaMCKuit XUMHKO-TEXHOJIOTUYECKUN UHCTUTYT ((uinan)
(benepalbHOT0 TOCYJaPCTBEHHOTO OI0/IKETHOTO 00Pa30BaTEIBLHOTO YUPEKICHUS
BbICIIET0 00pa30BaHUs
«Ka3zaHcknii HalMOHAJIBHBIN MCCIIE0BATENBCKAM TEXHOJIOIMYECKUN YHUBEPCUTET)
(HXTU ®I'bBOY BO «KHUTY »)

dakyneTeT: Hndopmayuonnvix mexuono2ui
Kadenpa\: DiekTpoTeXHUKH M SHEProo0ecHeueH sl MPEIIPUITHI

Hanpasnenue noaroroku: 13.04.02 «31€KTPOIHEPTEeTUKA U IIEKTPOTEXHUKA
[Tpoduns/mporpamma: HHOBAIIMOHHBIE TEXHOJIOTHH B SJIEKTPOX03sICTBE HE(DTEXMMHUUECKHUX

IPEATPUATHI

YTBEPXIAIO
3as.kaenpoit ITIOII E.B. Tymaesa

4 Ir'

« » 20 T

JK3aMeHaMOHHBIH GuiteT N22
Jucuunnmza «MHUKpPOIIPOIIECCOPHBIE CUCTEMBI PENIEMHON 3aIUThl 1 aBTOMaTUKH

1. TIpu KaKuX yCIOBUSAX BBIMOJHAETCS MPOrpaMMa YaCTOTHOTO MOBTOPHOI'O BKJIIOUEHHUS ,
oTkioueHHOro AYP.
2. VlHTerpupoBaHHbIe YCTPONUCTBA 3aIIUTHl M aBTOMAaTHKHU paclpeAeauTeabHbIX ceTel 10 10 kB.

CocTtaBuTenb _ /”} o K.T.H., joueHt ['anues P.H.



MuHHCTEPCTBO HAYKH U BBICIIEro oOpazoBanus Poccuiickoit depepannu
HuxHexaMCKuii XMMUKO-TEXHOJIOTHYECKUM HHCTUTYT ((rinan)
(deaepanbHOro TOCyIapCTBEHHOTO OI0PKETHOTO 00pa30BaTEIHHOTO YUPEKICHUS
BbICILIEr0 00pa30oBaHUs
«Ka3zaHCKui HallMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTHYECKUN YHUBEPCUTET

(HXTU ®I'bOY BO «KHUTY »)

dakynbTeT UHDOpMaAUUOHHbIX MeXHOI02UL
Kadeapa DIIeKTpOTEXHUKH M SHEPrO00eCIICUCHHS] IPSATPUATUI
Hanpasnenue noaroroku: 13.04.02 «31€KTPOIHEPTrEeTUKA U ITECKTPOTEXHUKA»
[Tpoduns/mporpamMmma: HHOBAIIMOHHBIC TEXHOJIOTHH B SJICKTPOXO03SICTBE HEDTEXMMHUIESCKHIX

OPEANPUATHI

YTBEPXIAIO
3as.kaenpoit ITIOII E.B. Tymaesa

«

OK3aMeHaNMOHHBIIT oOneT N23
Jucuunnmrza « MUKpOIpoLuecCOPHbIE CUCTEMBI PEJIEUHOM 3a1IMThI U aBTOMATUKH

1. Tepmunans Tuna Cupuyc AYP.
2. MIIC 3amuTa nmpoaosibHOTO THIA.. HazHadeHue, yHKITMOHUPOBAHHE.

CocTaBHUTENb 7 "') o K.T.H., joueHt ['anues P.H.

MuHHCTEpCTBO HAYKU U BhICIIEro oOpazoBanus Poccuiickoit denepannn
HmwxHekaMCKkHil XUMHUKO-TEXHOJIOTHYECKUN HHCTUTYT ((usiran)
(benepaabHOro roCyAapCTBEHHOT0 OI0PKETHOI0 00pa30BaTeIbHOI0 YUPEKICHUS
BbICILIEr0 00pa3oBaHUs
«Ka3zaHcknii HalMOHAIBHBIN UCCIIEOBATEIbCKUN TEXHOJIOTMUECKUN YHUBEPCUTET)
(HXTHU ©I'bBOY BO «KHUTVY»)

daxynbeTeT: Hngopmayuonnvix mexnonoauu
Kagenpa: DiekTpoTeXHUKN 1 SHEprooOecneyeHns npenpusTHii

Hanpasnenue moarotoBku: 13.04.02 «31eKTPOIHEPreTUKA U IIESKTPOTEXHUKA»
[Tpoduns/mporpamma: NTHHOBaIIMOHHBIE TEXHOJIOTUHU B AIEKTPOXO3IMCTBE HEDTEXMMUICCKUX

IPEATPUATHI

YTBEPXIAIO
3as.xadenpoit ITOOII E.B. Tymaesa

« » 20 T.

JK3aMeHaNMOHHbIN OuiieT N24
Jucnunnmza «MHUKPOIPOIIECCOPHBIE CUCTEMBI PEIEHHOM 3aIUThI 1 aBTOMAaTHUKI

1. CocraB TepMHuHAaa IPOTPAMMHBIX 3aIUT U ABTOMATUKN CHHXPOHHBIX TEHEPATOPOB
2. XapaKTepUCTUKHU CpadaThIBaHUs PE3EPBHBIX 3aITUT TpaHC(HOPMATOPOB U
aBTOTPaHC(HOPMATOPOB.

CocTaBUTENb 7 ”7 o K.T.H., fjoueHt 'anues P.H.



MuHHCTEPCTBO HAYKH U BBICIIEro oOpa3oBaHus Poccuiickoit denepannn
HuxHexaMCKkuil XUMUKO-TEXHOJIOTHUECKUA HHCTUTYT ((usuan)
(deaepanbHOro TOCyIapCTBEHHOTO OI0PKETHOTO 00pa30BaTEIHHOTO YUPEKICHUS
BbICILIEr0 00pa30oBaHUs
«Ka3zaHCKui HallMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTHYECKUN YHUBEPCUTET
(HXTHU ©I'BOY BO «KHUTVY»)

dakynbTeT. UHpopMmayuonnbix mexnonro2ul
Kadeapa: DIeKTpOTEXHUKH ¥ SHEProOOCCICUCHHS IPEPUITHI
Hanpasnenue noaroroBku: 13.04.02 «31€KTPOIHEPreTUKA U IIECKTPOTEXHUKA»
[Tpoduns/mporpamMmma: HHOBAIIMOHHBIC TEXHOJIOTHH B SJICKTPOXO03SICTBE HEDTEXMMHUIESCKHIX

OPEANPUATHI

YTBEPXIAIO
3as.kaenpoit ITIOII E.B. Tymaesa

«

OK3aMeHanMOHHBIIT oueT N5
Hucuunnmza « MUKpOIpoLueCcCOPHbIE CUCTEMBI PEIICMHOM 3aIUThI U aBTOMATUKW»

1. MuKpOIpOLeCCOPHBINA aBTOMATUYECKUI pEryasaTop KodQuimenTa Tpanchopmamum.
2. PexxuMHBIE TapaMeTpbl ACHHXPOHHOTO PEKUMA.

CocTaBHUTENb 7 "') o K.T.H., joueHt ['anues P.H.

MuHucTepcTBO HayKu U BeIciero oopasosanus Poccuiickoit denepanun
HwmxHekaMCKuit XUMHKO-TEXHOJIOTUYECKUN UHCTUTYT ((uinan)
(benepalbHOT0 TOCYJaPCTBEHHOTO OI0/IKETHOTO 00Pa30BaTEIBLHOTO YUPEKICHUS
BbICIIET0 00pa30BaHUs
«Ka3aHcknii HalMOHAIBHBIN HCCIIEN0BATEIbCKANA TEXHOJIOITMYECKUN YHUBEPCUTET)
(HXTU ®I'bBOY BO «KHUTY »)

dakyneTeT: Hndopmayuonnvix mexuono2ui
Kadenpa: DIeKTpOTEXHUKHN M SHEPTO0OECICUCHHS TPEANPUATUN
Hanpasnenue noaroropku: 13.04.02 «31€KTPOIHEPreTUKA U ITCKTPOTEXHUKAY
[Tpoduns/mporpamma: NHHOBAIIMOHHBIE TEXHOJIOTHHU B AIEKTPOX03IMCTBE HEPTEXMMUIESCKUX

IPEATPUATHI

YTBEPXIAIO
3as.xadenpoit OTOOII E.B. Tymaesa

« » 20 T

Jk3amMeHannoHHbIH 6uiieT N26
Jucuunnmza «MHUKpPOIIPOIIECCOPHBIE CUCTEMBI PENIEMHON 3aIUThl 1 aBTOMaTUKH

1. . UsmeHeHue peXMMHBIX TTapaMeTpoB o koHnaM JIDI mocie HacTymieHus: aCHHXPOHHOTO
pexUMa.

2. OOBSACHUTHP TPUHIUI JCUCTBUSA IUGPOBBIX OBICTPOJMCHCTBYIOMUX H3MEPUTEIBHBIX
npeoOpa3oBarene.

CocTtaBuTenb _ /”} o K.T.H., joueHt ['anues P.H.



MuHHCTEPCTBO HAYKH U BBICIIEro oOpazoBanus Poccuiickoit depepannu
HuxHexaMCKkuil XUMUKO-TEXHOJIOTHUECKUA HHCTUTYT ((usuan)
(deaepanbHOro TOCyIapCTBEHHOTO OI0PKETHOTO 00pa30BaTEIHHOTO YUPEKICHUS
BbICILIEr0 00pa30oBaHUs
«Ka3zaHCKui HaIMOHAIBHBIN UCCIIEI0BATEIbCKUI TEXHOJIOTMYECKUI YHUBEPCUTETY

(HXTU ®I'bOY BO «KHUTY »)

dakynbTeT. UHpopMmayuonnbix mexnonro2ul
Kadeapa: DIeKTpOTEXHUKH ¥ SHEProOOCCICUCHHS IPEPUITHI
Hanpasnenue noaroroku: 13.04.02 «31€KTPOIHEPTrEeTUKA U ITECKTPOTEXHUKA»
[Tpoduns/mporpamMmma: HHOBAIIMOHHBIC TEXHOJIOTHH B JIEKTPOX03SIMCTBE HE(PTEXMMUIECKHIX

OPEANPUATHI

YTBEPXIAIO
3as.kaenpoit ITIOII E.B. Tymaesa

« » o 20 T.

Ik3amMeHaAMOHHDIA Ouster N27
JuctumumHa « MHEKpPOIPOLECCOPHBIE CUCTEMBI PENICHHOM 3aIUTHl 1 aBTOMATHKIY

1. OObsicHUTH NieiicTBHE (QUIIBTPA HAPSHKEHUH MPSMON M 0OPATHOM MMOCIIeI0BATEIHbHOCTEH.

2. [losicHuThb JieficTBUE NPOrpaMMHON aBTOMATUKH TpeX(Pa3zHOro MOBTOPHOTO BKIKOUYEHHUS.

CocTaBHUTEND 7 ") o K.T.H., noueHT I'anues P.H.

MuHucTepcTBO HayKu U Beiciero oopasosanust Poccuiickoit denepannn
HwmxHekaMCKuit XUMHKO-TEXHOJIOTUYECKUN UHCTUTYT ((uinan)
(dhenepallbHOr0 TOCYJaPCTBEHHOTO OI0/IKETHOTO 00Pa30BaTEIBLHOTO YUPEKICHUS
BbICIIET0 00pa30BaHUs
«Ka3aHcknii HalMOHAIBHBIN MCCIIE0BATENbCKAN TEXHOJIOTMYECKUN YHUBEPCUTET
(HXTU ®I'bBOY BO «KHUTY »)

dakynbTeT: Hndopmayuonnvix mexuonocuil
Kadenpa: DIeKTpOTEXHUKHN M SHEPrO0OECICUCHHS TPEANPUATUN

Hanpasnenue noaroroBku: 13.04.02 «21eKTpOIHEPreTHKA M DICKTPOTEXHUKAY)
[Tpoduns/mporpamma: NHHOBAIIMOHHBIE TEXHOJIOTHHU B AIEKTPOXO03IMCTBE HEPTEXUMUIECKUX

OPEATPUATHI

YTBEPXIAIO
3as.xaenpoit ITIOII E.B. Tymaesa

« » 20 T

Jk3amMeHannoHHbIi 6uiteT N28
Jucuunnza «MHUKpPOIIPOIIECCOPHBIE CUCTEMBI PENIEHHON 3aIUThl 1 aBTOMaTUKH

1. TpeboBanust k MIIC 3amuTe pe3epBHOrO BKIIOYEHMS IIUH MOJCTAHIMH C CHHXPOHHBIMH
JEKTPOABUTATENSIMU

2. Ctpykrypa MIIC oprana ABP u ¢hopmupoBanme xapaKTepUCTUKH cpadaThIBaHUSI.

CocTaBUTENb _ ") o K.T.H., noneut I'anues P.H.



MuHHCTEPCTBO HAYKH U BBICIIEro oOpazoBanus Poccuiickoit depepannu
HuxHexaMCKkuil XUMUKO-TEXHOJIOTHUECKUA HHCTUTYT ((usuan)
(deaepanbHOro TOCyIapCTBEHHOTO OI0PKETHOTO 00pa30BaTEIHHOTO YUPEKICHUS
BbICILIEr0 00pa30oBaHUs
«Ka3zaHCKui HAIMOHAIBHBIN UCCIIEI0BATEIbCKUM TEXHOJIOTMYECKUN YHUBEPCUTET

(HXTU ®I'bOY BO «KHUTY »)

dakynbTeT. UHpopMmayuonnbix mexnonro2ul
Kadenpa: DiekTpoTexXHUKH U dJHEProoOecneYeHHs MPEAPUITHI

Hanpasnenue moarotoBku: 13.04.02 «DIEKTPOIHEPTETHKA U DJICKTPOTEXHUKA
[Tpoduns/mporpamma: NHHOBAaIIMOHHBIE TEXHOJIOTHHU B AIEKTPOXO3IUCTBE HEPTEXMMUICCKUX

IPEITPUATHI

YTBEPXJIAIO
3as.kaenpoit ITIOII E.B. Tymaesa

« » o 20 T

OK3aMeHaNMOHHBIIT ouieT N29
Jucuunnmrza « MUKpOIpoLueCCOPHBIE CUCTEMBI PEIIEUHOM 3aMThI U aBTOMATUKH

1. Kak MeHseTca akTUBHAsA MOIIHOCTDb JIMHHUH B aCHHXPOHHOM pe)KI/IMe?

2. B uyeMm coctout crocod ObICTPOAECHCTBYIOLIEr0 U3MEPUTENILHOTO NMPeoOpa30BaHUs YacTOThI
HanpspKeHus B U poBoil curHan?

CocTaBHUTEND 7 "') o K.T.H., noueHT I'anues P.H.

MuHucTepcTBO HayKu U BeIciero oopasosanust Poccuiickoit denepanun
HwmxHekaMCKuit XUMHKO-TEXHOJIOTUYECKUH UHCTUTYT ((unan)
(dhenepalbHOT0 TOCYJaPCTBEHHOTO OI0/IKETHOTO 00Pa30BaTEIBLHOTO YUPEKICHUS
BbICIIET0 00pa30BaHUs
«Ka3zaHcknii HalMOHAIBHBIM HCCIIEN0BATENbCKUNA TEXHOJIOIMYECKUN YHUBEPCUTET)
(HXTU ®I'bBOY BO «KHUTY »)

dakynbTeT. UHpopmanuonuvix mexnonro2uil
Kadenpa: DIeKTpOTEXHUKN U SHEPro00eCIIeUCHUS IPSTPUSITHI
Hanpasnenue noaroroku: 13.04.02 «31€KTPOIHEPTreTUKA U STEKTPOTEXHUKA»
[Tpoduns/mporpamma: HHOBAIIMOHHBIE TEXHOJIOTHH B DJIEKTPOX03sMCTBE HEPTEXUMUUECKHIX

OPEANPUATHIA

YTBEPXIAIO
3as.xadenpoit ITOOII E.B. Tymaesa

« » o 20 T

Jx3amMeHannoHHbIi ouer N210
JucuumnimHa « MUKpONPOIECCOPHBIE CUCTEMBI PEIICUHOM 3alUTH 1 aBTOMATUKI
1. Texuuyeckue XxapakTepucTUKu U ocodeHHocTu npuMeHenus MIIC Sepam S20

2. BxomHbIE CUTHAIIBI B UX U3MEPUTETHHOE TIPe0OpazoBaHue.
CocTaBUTENb "') < K.T.H., noneut I'anues P.H.



MuHHCTEPCTBO HAYKU U BBICIIEro oOpazoBanus Poccuiickoit denepannu
HwxHekaMCKHi XUMHUKO-TEXHOJIOTHYECKUI HHCTUTYT ((uiinain)
(deaepanbHOro TOCyIapCTBEHHOTO OI0PKETHOTO 00pa30BaTEIHHOTO YUPEKICHUS
BBICIIETO 00Opa30BaHMS
«Ka3zaHCKui HallMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTHYECKUN YHUBEPCUTET
(HXTHU ®I'bBOY BO «kKHUTY »)
dakynbTeT: Ungopmayuonnvlx mexunonoeuil
Kadenpa: DIeKTpOTEXHUKHN M SHEPro0OECIECUCHHS TPEAPUITHN
Hanpasnenue moaroroBku: 13.04.02 «DIeKTPOIHEPTETHKA U DJICKTPOTEXHUKA»
[Tpoduns/mporpamma: NHHOBAaIIMOHHBIE TEXHOJIOTUHU B AICKTPOXO3IUCTBE HEDTEXMMUICCKUX

IPEITPUATHI

YTBEPX]IAIO
3as.kaenpoit ITIOII E.B. Tymaesa

« » o 20 T

Ix3amMeHaUOHHbIN Ommer N211
JuctummHa « MEKpOIPOLIECCOPHBIE CUCTEMBI PENICHHOM 3aIIUTBl 1 aBTOMATHKIY

1. OcobenHoctu ¢opmupoBanus TOpMo3HOro Toka B MIIC mpogONBHOW TOKOBOM

nuddepeHIaIbHON 3aIuTe.
2. Buzibl TEpMUHAIOB 3aIIUT U aBTOMATUKH CUHXPOHHBIX T€HEPATOPOB M TPAHCHOPMATOPOB.

CocTaBHUTENb 7 "') o K.T.H., joueHt ['anues P.H.

MuHHCTEpCTBO HAYKU U BhICIIEro oopazoBanus Poccuiickoit denepannn
HmwxHekaMCKHil XUMHUKO-TEXHOJIOTHYECKUN HHCTUTYT ((usinran)
(benepanbHOro roCy1apCTBEHHOTO OI0/PKETHOTO 00pa30BaTeIbHOTO YUPEKICHUS
BbICILIEr0 00pa3oBaHUs
«KazaHckuii HallMOHAIBHBIM HCCIIEN0BATENbCKUNA TEXHOJIOTHUECKUI YHUBEPCUTET)
(HXTHU ®I'bBOY BO «kKHUTYVY »)
dakyneTeT: Hndhopmayuonnvix mexuonosuil
Kadenpa: DIeKTpOTEXHUKHN M SHEPrO0OECICUCHHS TPEANPUATUN
Hanpasnenue noaroropku: 13.04.02 «31€KTPOIHEPreTUKA U ITEKTPOTEXHUKAY
[Tpoduns/mporpamma: NHHOBAaIIMOHHBIE TEXHOJIOTUHU B AIEKTPOXO03AMCTBE HEDTEXUMUIECKUX

IPEATPUATHI

YTBEPXIAIO
3as.xadenpoit ITOOII E.B. Tymaesa

« » o 20 .

Dx3aMeHaNMOHHBIN OuieT N212
Jucuunnmza «MHUKpPOIIPOIIECCOPHBIE CUCTEMBI PENIEMHON 3aIUThl 1 aBTOMaTUKH

1. Hacrpoiika usmepurenbHoit yactu AJIAP, ¢ukcupyromeil HacTyIUIeHHE ACHMHXPOHHOTO
pexuma.

2. Oco0eHHOCTH ~ MHUKpPOIPOILIECCOPHBIX ~ 3allUT  ACHUHXPOHHBIX M CHHXPOHHBIX
ANEKTPOJBUTATEIIEH.

CocTtaBuTenb _ /”} o K.T.H., jouent ['anues P.H.



Kputepwnii onenku Baer Onenka 3ayteHo /
HE 3a4TEHO
Jlornuecku 000CHOBAaHHEIE, ITOJHBIE U
[IPaBUIBLHBIE OTBETHI HAa BOIIPOCHI.
P p 40-35 OTan4HOo 3auTeHo
Pa3BepHyTHIE OTBETHI Ha
JIOTIOTHATEILHBIC BOTIPOCHI.
JlocTaTo4HO MOJIHBIA OTBET, HO
UMEIOTCS TPYAHOCTH B 34-29 Xopor1o 3auTeHo
000CHOBAHHOCTH CBOETO OTBETA.
Henomnaelii, B 001X YyepTax, OTBET HA
’ pTax, 28-24 YV 10BII€TBOPUTEIIHLHO 3auyTeHo
BOTIPOCHI.
Henornunoe moctpoeHue oTBeTa Ha
BOIIPOCHI, HEPACKPHITA TEMATHUKA
P » HCpacKkp <24 Heynosnersoputensno | He 3auteHo

BOIIPOCOB, OTCYTCTBYET
apryMEHTalHs.
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