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1. IlepeyeHb KOMIETEHUMI ¢ YKa3aHMEM 3TANOB UX ()OPMUPOBAHMS B
npouecce ocsoeHuss OIIOII

B pesynbrate u3yueHus IUCUUIUIMHBI «HaaexKHOCTh 3JIEKTPUUYECKUX CHCTEM)
oOyuaromuecs, B coorBercTBur ¢ ®I'OC BO mno nampasnenuto noarotosku 13.04.02

DNEKTpOIHEPreTUKA U

AIEKTPOTEXHUKA,

YTBEPKAECHHOTO MPHUKA30M

MuHucTpa

oOpa3zoBanus U Hayku P® ot 28 ¢despans 2018 r. Ne 147, popmupyer cieayromiue
KOMIIETCHIINH, yKa3aHHbIC B TabmuIe 1.

Tao6auua 1

q)OpMI/IPOBaHHe KOMIIeTeHIINH B nmpouecce N3yueHusi IMCUUINIJIHHbI
«Haae:xxHocTh AIEKTPUIECCKUX CUCTEM)>

Komrmerenmus HNuaukatopsl DTansl Bunp! 3anstuii | OneHoYHBIE CPECTBa
Kon Haumenoanme JIOCTHIKCHUS (hopMupoBaHUs JUISE JUTSI OLICHKH YPOBHS
KOMIIETCHITUH KOMIICTCHIIUYU B | (popMHUpPOBaHHU | CHOPMHUPOBAHHOCTH
npoiiecce s KOMIICTCHI[UU
OCBOCHHUS KOMIICTCHI[UH
OI1OIT
(cemectp)
1 2 3 4 5 6
[K-4 Cnocoben 1IK-4.1 2 JICKIIUH, JlabopaTopHas
obecneuums Obecnewusaem nabopaTopHbI | padora,
appexmuenyio ahpexmuenyio € 3aHsATHus, MpaKkTHIecKas
MeXHUYECKYIO pabomy u npakTHdeckne | PadoTa, KypcoBOH
IKCHIYAMAayuro U | HA0EeHCHOCHb SAHSITHS MPOEKT,
HAO0eCHYI0 cucmem npu CUTYaIlMOHHBIC
pabomy IKCHIyamayuu 3aja4u,
06vexmos 8 | aneKmpoycmanosox cobecesioBaHMe
INEKMpPOoIHepeem
uxe
[Ipumeyanue:

Kommerennusa [1K-4 — Ttakxke Qopmupyercs B xoje BrIONHEHHS W 3alTUTHI
BBIITYCKHOM KBaTU(PUKAITMOHHOUN pabOTHI.

2. Onucanue mokasartejeld u KPUTEPUEB ONCHUBaAHUSA KOMHeTeHIII/Iﬁ Ha
Pa3/JIMIHBIX dTAallax ux (l)OpMI/IPOBaHI/IH, onucanme ImMmKaJ oncHuBaHUA




Taoauna 2

Hepeqenb OLCHOYHBIX MaTE€pHAJIOB

Ne
n/

HanmMenoBanue o1ieHOYHOT 0O

Marepuaia

Kpatkas xapakrepuctuka
OLIEHOYHOr0 MaTepHuaa

IIpencrasiieHue OLIEHOYHOIO
cpenctsa B OM

KypCOBOM MPOEKT

IPOIYKT CAMOCTOSITEIBHOM PabOoThI
o0ydaromierocs, mory4acMbIii B
pe3ynbTaTe MIaHUPOBAHUS 1
BBITTOJTHEHHUST KOMIUIEKCa Ya4eOHBIX
Y MCCIIEIOBATENbCKUX 3aIJaHHM.
ITo3BomnsieT OLEHUTH yMEHUS
00yYaIOIIMXCS CAMOCTOSITEIIEHO
KOHCTPYHPOBATh CBOH 3HAHUS B
MPOIIeCCE PEUICHUS MPAKTHYECKUX
3a/1a4 U IpooJsIeM,
OPHEHTHPOBATHLCS B
WH(POPMAIIIOHHOM MTPOCTPAHCTBE U
ypOBeHBb CPOPMUPOBAHHOCTH
AHATUTUIECKUX,
HCCIIe/IOBATENILCKUX HABBIKOB,
HaBBIKOB MPAKTUYECKOrO
TBOPYECKOT'O MBITIIJICHUSI.

KOMIIJIEKT 3aJaHUM 10
BapuaHTaMm

cobecenoBaHme

CPEJICTBO KOHTPOJIS,
OpraHU30BaHHOE KaK
crenuanbHas oecena
MearOrHIecKoro paboTHUKA C
00yJaronuMcs Ha TEMBI,
CBSI3aHHBIE C U3y4aeMOM
JTUCHMUIUIMHON U PACCUYUTAHHOM
Ha BBIICHEHHE 00beMa 3HAHMMI
o0ydJaromierocs 1mo
OTIPENICTICHHOMY pa3Jieiy, TeME,
npobemMe U T.1.

BOIPOCHI 110 TEMaM
JCIIUTUTAHBL:
-IepeveHb BOIPOCOB JIISI
YCTHOTO OITPOca;
-3aJIaHMS JJIs1 CAMOCTOSTEIHHOM
paboThl

nmaboparopHas paboTa

CPEACTBO, HANIPAaBJICHHOE Ha
H3y4EHHE MPAKTHUECKOT0 X04a TeX
WJIM UHBIX IIPOLIECCOB,
HCCIICIOBAHUE SIBJICHUS B PAMKax
3aJJaHHOW TEMbI C IPUMEHECHUEM
METOZOB, OCBOCHHBIX Ha JIEKLUIX,
COIIOCTABJICHHUE TOITYYEHHBIX
PE3YJIBTATOB C TEOPETHYECKUMU

KOHLICTILIMSIMH, OCYILIECTBIICHHUE
HMHTEPIPETALNH MOTyIEHHBIX
PE3yJIbTaTOB, OLICHUBAHHE
IPUMEHUMOCTH MOTY4YEHHBIX

PE3YJIbTATOB HA ITPAKTHUKE

nmabopaTopHbIE pabOTHI




4 MMPAaKTUYCCKOEC 3aHATUC

CpPEICTBO, HAlPaBJICHHOE Ha
BBIPAOOTKY y 00ydaromuxcs
HAaBbIKOB ITPUMCHCHH A
IMOJIYYCHHBIX 3HAHUM JJIsL

PCIICHUA MPAKTUYCCKUX 3a1a4 B

MPOLECCE COBMECTHOM
JESITETHHOCTH C
IpernojaBaTesieM; IPU3BaHHOE
yriayOuTh, pacIIUPUTh U
JETATM3UPOBATH JICKIIMOHHBIE
3HAHUS, COJACUCTBOBATD
BBIPaOOTKE HABBIKOB
poeCCUOHATBHOM
JESITeTFHOCTH, a TAKXKe
HaIpPaBJIEHHOE HA Pa3BUTHE
HAYYHOTO MBIIIUICHHS U PEYU
00yJaronuxcs

BOHpOCI)I 110 TEMamM
IOUCLUILIAHBL:
-TIEpEYEHb BOIIPOCOB I
MUCBMEHHOI'O OIpOca,;
-3aJJaHus I CAMOCTOSTCIILHOM
paboThI

5 CUTyaIFOHHAs 3a/1a4ua

CPEICTBO IPOBEPKU YMEHUI
IIPUMCHSATH IOJIYYCHHBIC 3HAHUSA
JUISL peLIeHUs 3a1a4

OIpPEACIICHHOI'O TUIIA 110 pa3acity

NJIM HECKOJIBKUM pasaciiaM

KOMILICKT CUTYyallUOHHBIX 3aJ1a4

Tab6auna 3

IIporpamMmma oneHUBaHMS KOHTPOJIMPYEMOil TUCIUIIUHBI

Ne KonTponupyemsie pazaeinbl

n/m (TeMBI TUCITUTUTHHEI )

Kon xoHTpOonupyemoi
KOMIIETEHITUH (MK ee YacTh)

HaunmenoBanue
OIICHOYHOT'O CPECTBA

2

3

4

1 | INoxa3arenu HaIEKHOCTH

QJIEKTPUYCCKUX CUCTEM

[1IK-4

KOMIUICKT CUTYallMOHHBIX 3a1a4

nmabopaTtopHas paboTa,
MPAKTHIECKOE 3aHATHE,
KypCOBOH ITPOEKT,
cobeceoBanue,

2 | 3aKoHBI HAAESKHOCTH

OJICKTPUYCCKUX CUCTEM

[1IK-4

KOMIUICKT CUTYallMOHHBIX 3a1a4

nmabopaTopHas paboTa,
MPAKTHIECKOE 3aHATHE,
KypCOBOH MPOEKT,
cobecenoBaHue,

3 | Merogp! pacuera HaEKHOCTH

CUCTEM

[1IK-4

nmabopatopHas paboTa,
MPAaKTUYIECKOE 3aHSATHE,
KypCOBOU MPOEKT,
cobecenoBaHue,

KOMIUJICKT CUTYallTUOHHBIX 3a1a4

Taoauma 4

Onucanue mokasarejei u KpUTEPUEB OLICHUBAHUSA KOMIIeTeHIIMH nmo gucuuninne «HageskHocTh
AJCKTPHYECCKHUX CUCTEM» HAa PA3THYHBIX 3TAallaxX UX (l)OpMI/IpOBaHI/IH, OIMUCAaHME HIKAJ

OIICHUBAHUA
KO,Z[ I/IH,Z[I/IKaTOpLI Ilokazarenu u KPpUTCPUU OLICHUBAHUSA PC3YJILTATOB 06yquI/151
KOMIICTCHII JOCTHIXCHUA HMXC nopor OBBIN HpOI[BI/IHYTHﬁ BBICOKHIM
H, 3TAIlbl KOMIIETEHITUM IOporoBoro YPOBCHb YPOBCHb YPOBCHb




OCBOEHUSA YPOBHS (ynoBieTBOpUT (xoporo) (oTHM4HO)
KOMIIETEHIT! (HeynoBieTBOP €JIbHO)

u WUTEIIbHO)

1 2 3 4 3) 6
[1K-4, [1K-4.1 oOyuatonuiicss | oOyJaromuiics | oOydaronuiicsi | oOydaronuics
2 cemecTp ObecnieunBaer | He 3HAET JNEMOHCTPUPYET | AEMOHCTPUPYE | IEMOHCTpUpYE

3¢(GEKTUBHYIO | 3HAUUTEIHHOW | 3HAHUS TOJBKO | T 3HAHHE T 3HaAHUE
paboty u 4acTH OCHOBHOTO Marepuaia, He | OCHOBHBIX
HaJIE)KHOCTh IPOrpaMMHOTO | MaTepualia, HO | JOIyCKaeT CBOMCTBax
CUCTEM IIpU MaTepuana, HE 3HaeT CYLIECTBEHHBl | MaTEpUasoB,
JKCIUTyaTaluu TIOXO JieTasneu, X HETOYHOCTEW | MPUMEHAEMbBIX
AJIEKTPOYCTAHOB | OPUEHTUPYETCS | JAOIyCKaeT B
OK B OCHOBHBIX HETOYHOCTH, 35IeKTpoOoOOpy
CBOMCTBAx JIOITYCKAeT JIOBaHUH,
MaTepuasos, HETOYHOCTH B METOIUK
NpUMEHSAEeMBbIX | (OpPMYITUPOBKA pacuera
B X, HapyIIaer IOKa3aTesen
3NEKTPOoOOOpYy T | JIOTUYECKYIO HaJIeKHOCTH,
OBaHUH, MOCJIeZI0BaTENh KOHTPOJIS
IJI0XO0 HOCTb B KayecTBa
OPHEHTHPYETCS | U3II0KEHUN TEXHOJIOTHYEC
B MMOKa3aTeNsAX | MPOTPaMMHOTO KHUMHU
KauecTBa MaTepuaia IpoLeccami,
TEXHOJOTHYECK UCIOJIB3YS
UX MPOLECCOB, COBpPEMEHHbBIE
3aKOHOMEPHOCT METOJbI U
AX U3MEHEHUS MTOKa3aTeNH
HaJe)KHOCTH B TaKOW OLIEHKH,
nporecce MPaKTUKHU
JKCIUTyaTaluu MIPUMEHEHHUS
U PEMOHTa, HE Marepuana,
3HAET NPAKTUKY MCYEPIBIBAOI]
IPUMEHEHUS eu
Marepuana, IIOCJIEI0BATENb
JOTIyCKaeT HO, YE€TKO U
CYILLIECTBEHHbIE JIOTUYHO
OIINOKU W3J1araeT
Marepuai,
XOpOILIO
OPHUEHTHPYETC

sl B MaTtepuale,
HE
3aTPYIHAETCS
C OTBETOM IIPU
BUIOU3MEHECHU
U 3aJaHui

3. TunoBble KOHTPOJIbHBIE 32IaHUA WJIN MHbIE MAaTePHAJIbI, HE00X0AUMbIE J1JIsI
OLICHKH 3HAHUI, YMEHH I, HABBIKOB M (MJIM) ONbITA AeATEJIbHOCTH,
XapaKTepU3yINUX 3Tanbl GOPMHUPOBAHUA KOMIIETEHIUI B MpoLecce 0CBOCHM S

o0pa3oBaTe/IbHOI MPOTrPaMMBbI

6




3.1. BxogHO#1 KOHTPOJIb

IIpumepHbIil IepeYeHb BONIPOCOB

OOBsICHUTH pabounii MPOLIECC ACHHXPOHHOTO JIBUTATEIS.

OO0BsicHUTH pabounii mpoiiecc TpaHnchopmaTopa.

OnucaTp yNpomeéHHYI0 CXeMy KOHCTPYKIIMH aCUHXPOHHOTO JIBUTATEIS.
OnucaTh ynpoméHHYI0 cXeMy KOHCTPYKIMHU TpaHchopmaTopa.

OOBIICHUTH NPUYUHBI OTKA30B 3JIEKTPOOOOPYIOBAHUS.

OOBICHUTH CIOCOOBI ONPEEACHUS HEUCIIPABHOCTEN 3EKTPOOOOPYI0BAHMUS.
[IprBeCTH HOPMBI KOHTPOJIBHBIX UCTIBITAHUNA ACUHXPOHHOTO JABUTATEIIS.
[IpuBecTr HOPMBI KOHTPOJILHBIX UCHIBITAHUM TpaHC(hopMaTopa.

NGO~ WDNE

3.2. JlabopaTopHas pa6ora

JlaGoparopHasi pabotra — 3TO OCOOBIM BHJ HHAMBUIAYAJIbHBIX PabOT, B XOJIE
KOTOPBIX Y4YaIllHeCs HCIOIb3YIOT TCOPETHYCCKUE 3HAHWS Ha IPAKTHKE, MPUMCHSIOT
Pa3IUYHBI HHCTPYMEHTAPUH U IPHOEraroT K IMOMOIIHM TEXHUYCCKUX CPEJICTB.

JlabopatopHast paOoTa BBIMOJIHSACTCA B TEUYCHUE JIBYX 3aHATHH M YCIOBHO
JCIUTCS Ha TPHU YacTH: HM3YyYCHHWE TCOPUM W TOPSAKA BBINIOJHCHUS pPaOOTHI,
NPAKTHYECKOE BBIMOJTHCHUE M OTYET IO padoTe.

JlaGopaTtopHble  3aHATHS ~ NPEIyCMATPUBAIOT  KPAaTKUH  YCTHBIM  ompoc
oOydJaromuxcs B Hayaje 3aHATUS A BBISICHEHUS WX MOATOTOBICHHOCTH, BBIIAYy
3a/laHus, O3HAKOMIIEHHE C O0Ileld METOAMKOW BBIMOIHEHUS J1abopaTOpHO pabOTHI U
IPOBEPKY PE3YJIbTATOB.

TemaTtuka 51a00paTOpHBIX PabOT yCTaHABIMBAETCS B COOTBETCTBUHU C paboueit
IPOrpaMMON JUCITUTUTHHBI.

[Tepedyensb TeM 1ab0paTOPHBIX pabOT:

1. YopaBnenue HAJICKHOCTHIO CUCTEM HEBOCCTaHABJIMBAEMOTO
AIEKTPOOOOPYIOBAHHS.

2. BeposTHOCTHOE OIKCaHue MoKa3aTenel HaJIeKHOCTH CUCTEM

3. KoapunmentHpIit MeTO 1 pacueTa mokas3aTesei Hae)KHOCTH CHCTEMBI

4. Mojenb )KMBYYECTH.

JlaGopaTtopHbie pPabOTHI BBHITIONHSAIOTCS B COOTBETCTBHUM € MeTOaWYECKUMU
YKa3aHUSIMU TI0 BBITIOJHEHUIO JTA0OOpATOPHBIX padoT mo aucuumuinHe «HagexxHocTb
AIEKTPUUECKUX CUCTEM.

3.3. IIpakTHYecKkoe 3aHATHE

[IpakTyeckoe 3aHATHE - CPEIACTBO, HAMNpPABICHHOE Ha BBIPAOOTKY Y
OOydJarommXCs HABBIKOB MPUMEHEHUS  TOMYYCHHBIX 3HAHUM IS pPEHICHUS
MPAKTUYECKUX 3a7a4 B IMPOLECCE COBMECTHOW JESATEIBHOCTH C MPENOJAABATEIEM;
MPU3BAaHHOE YIIyOUTh, pACIIUPUTh U JACTAIM3UPOBATH JICKI[MOHHBIE 3HAHUS,
COJICICTBOBATh BHIPAOOTKE HABBIKOB MNPO(PECCUOHATBLHON NESITENIbHOCTH, a TaKXKe
HaIpaBJICHHOE HA Pa3BUTHE HAYYHOI'O MBIIJICHUS U peYU 00Yy4aromnXCs.

TemaTrka MpakTUYECKUX 3aHITUN YCTaHABIMBAETCS B COOTBETCTBHM C pabouei
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IIPOrpaMMON TUCUMIUIMHBI « HaIe)KHOCTD 3JIEKTPUUECKUX CUCTEM).

IIepeuens TeM NPaKTUYECKUX 3aHATUMN:

1. OcHOBHBIE MOHATHUS U ONPEAEICHUS

2.Y1paBieHue HAaJIE)KHOCTBIO CUCTEM BOCCTaHaBJIMBAEMOTO
AIEKTPOOOOPYIOBAHUS

3. UcxoiHbIe MOJ0KEHUS TEOPUH BEPOSATHOCTEM.

4. TurnoBble 3aKOHBI pACTIPECIICHUSI CIIyYailiHbIX BEJIMYHH.

5. DOKCHepUMEHTaJbHbII W MPOCTEHIIMI METOAbl pacyeTa IoKazarenei
HAJIeKHOCTHU AIIEKTPOOOOPYTOBAHUS.

6. Pacuet cTpyKTypHOI HaJ€KHOCTHU JIEKTPOOOOPYTOBAHHUS.

7. [IppumeHeHne TEOpUU MacCOBOr0 OOCTYKUBAHMS K 3aJladyaM HKCILTyaTalllu.

8. [IoHATHE (GKMBYYECTBH» B DJIIEKTPOIHEPTETUKE

[IpakTnyeckue pabOThI BBHITOIHSIIOTCA B COOTBETCTBUU C YYEOHBIM MOCOOMEM IO
BBIMOJTHEHUIO TMPAKTHYECKUX paboT mno aucuuiuimHe «HagexHocTh 3JIeKTpUYecKux
CUCTEMY.

3.4. KypcoBoii npoekT

KypcoBoii TpoeKkT SBISICTCS OTAEIbHBIM BHUIOM CaMOCTOSITEIBHOM pabOThI
0o0ydJaromerocsi, BBIOJTHSIEMONW COIJIAaCHO Yy4yeOHOMY TIJIaHy W TpPeOOBaHUAM K €r0
BbIMOJHEHNI0. OCHOBHAsI IIEJIb KYpPCOBOTO IPOEKTa — 3aKperieHue, YriyolieHue u
0000111eHre 3HAHUM, TIOJYUYEHHBIX 32 BpeMs OO0y4YeHusl, a TakKe BhIpaOOTKa yMEHHUH U
HABBIKOB CAMOCTOSATENILHOTO MPUMEHEHHUs 00Yy4YaloIMMUCS 3HAHUN JJIST KOMIUIEKCHOTO
npo(ecCUOHAIBLHOTO PeIIeHUs MPAKTUYECKUX 3a/1ay.

KypcoBoii MpoekT AOMKEH YIOBIETBOPSTH CIEAYIONIMM OCHOBHBIM OOIIUM
TpeOOBaHUSM:

— 1eJIE€Bas HAIIPABJIEHHOCTH;

— YETKOCTb MMOCTPOCHUS;

— JIOTUYECKas MOCJIEeI0BATENIbHOCTh U3JI0KEHUS MaTepHUaa;

— MOJIHOTA OCBEILIEHHS OTJIENIbHBIX BOIIPOCOB;

— KPaTKOCTh M TOYHOCTH (POPMYIIUPOBOK;

— yOeUTEeNIbHOCTh apTyYMEHTAIUH;

— KOHKPETHOCTH M3JI0KEHUS PE3YIIHTATOB PAOOTHI;

— JI0KA3aTeJIbHOCTh BBIBOJOB;

— 000CHOBaHHOCTh PEKOMEHAIMHN U UX MMPAKTUYECKAsi HAPABICHHOCTH;

— rpaMoTHOE 0OpMIIEHHE B COOTBETCTBUH C TPEOOBAHUSMU CTAHIAPTOB.

TemMa KypcOBOTO NpPOEKTAa W MHAWBUAYAJIbHOE 3a/JlaHUE HA MNPOCKTUPOBAHUE
BBIJJAIOTCSL  O0ydYarouuMCs PYKOBOAMUTENIEM KypCOBOTO MpoekTa. Tema KypcoBOIO
MIPOEKTa YCTAHABIMBAETCS B COOTBETCTBHM C padoueil mporpaMmoi: «YmpaBleHHE
HAJIE)KHOCTBIO CUCTEM.

KypcoBoi1 mpoEKT COCTOUT U3 ABYX Pa3/IeJIOB:

1. Pacuer mokasaTesnei HaACKHOCTH PJICKTPUUECKUX CUCTEM.

2. Pacuer kxpuTepueB HaIC)KHOCTHU IJICKTPUUECKUX CUCTEM.

Ncxonnbie naHHbIe 10 IEPBOMY pa3jieny IpuBeeHbI B Ta0aue 1.



Tabnuma 1- DneMeHThI yCTPOMCTBA 3aIIUThI AIEKTPOABUTATEIS

Kon-Bo snemeHToB B yCTpOﬁCTBaX 3alIHUThI

HaumenoBanue Bapuantsl
3JIEMEHTOB
1 2 3 4 5 6 7 8 9
B3- B3- B3- b3- ¥3-15 Y34 | Y343- | V3A V3-
03 031 03M 041 8 20
TpauchopmaTop 1 1 1 2 2 3 3 4 4
HTerncensHbIN pazbeM 1 2 2 2 2 3 3 4 5
KonTakTop 1 1 2 2 2 3 3 4 4
TPEXTOJFOCHBIN
Pene 1 1 1 2 2 2 3 3 4
3JICKTPOMArHUTHOE
Pene maeBMaTnueckoe 1 1 1 1 1 1 1 2 2
Konpencarop 2 1 1 1 1 1 2 3 3
BIIEKTPOJIMTUIECKUIA
Konnencatop 2 3 3 4 5 5 6 7 9
CITIOJITHOM
Pesucrop 8 12 16 20 28 35 40 43 52
METAJJIOTIEH OUHBIN
Pesucrop 1 1 1 1 1 2 2 3 3
MPOBOJIOYHBIN
Tpanzucrop 4 6 9 12 13 14 16 18 22
repMaHUEeBbIN
Tpansucrop 3 4 4 5 6 7 8 10 12
KpEMHEBBIN
Jlyion KpeMHEeBbIH 2 3 3 3 3 3 4 5 7
WuterpanpHas 1 2 3 3 4 5 6 6 8
MHUKpOCXeMa
Hpoccenb 1 2 2 2 3 3 3 4 5
UYwcno vacoB padorer | 3000 | 3500 4000 4500 5000 5500 6000 6500 | 7000
Koadduiment Ko, 2 2 2 2 2 2 2 2 2
YUHUTBIBAOIIHIA
yCIIOBUS
9KCILTyaTaIH

HcxonHble TaHHBIC IO BTOPOMY pa3zeiny MpUBEICHBI B TabmuIe 2.

Tabnuma 2 - MicxoaHble TaHHBIC 1715 pacyera II. 2

At n(At)

1 2 3 4 5 6 7 8 9
0-200 1 1 2 3 4 5 11 13 15
200-400 2 2 2 2 5 5 11 5 18
400-600 1 2 3 1 6 5 5 11 5
600-800 2 1 1 1 3 7 5 10 9
800-1000 1 1 1 2 3 8 5 8 7
1000-1500 1 1 1 3 2 9 7 8 9
1500-2000 1 2 2 3 3 8 8 7 9
2000-2500 1 2 2 2 4 8 7 7 8
2500-3000 1 1 3 1 7 8 8 5 7
3000-3500 - 1 2 1 5 7 9 5 7
3500-4000 - - 1 2 4 5 9 6 7
4000-4500 - - - 3 2 4 9 7 5
4500-5000 - - - 1 10 11 3 5
5000-5500 - - - - - 10 11 3 5




5500-6000 - - - - - - 15 2 8

~

6000-6500 - - - - - - - 2

6500-7000 | - - - - - - - - 6

KypcoBoil mpOoeKT BBITIOTHAETCA B COOTBETCTBUM C METOAUYECKUM YKAa3aHUEM
[0 BBINOJHEHHUIO KYPCOBOTO MPOEKTa MO AUCHUIUIMHE «HalexKHOCTh 3JIEKTpUYECKUX
CHUCTEMM.

3.5. Py0e:xHblil KOHTPOJIb

Py6exxHbiii KOHTpOdb No gucuuiuinHe «HaaexHOCTh 3JIEKTPUYECKUX CHCTEM
IPOBOAMUTCS B BUJE TPEX MOAYJIEH B MUCbMEHHOM opMme.

Bonpocsl pybexHoro kourpoJisa Nel

Bonpocwi, paccmampueaemvle Ha ayoumopmvix 3aHAmusx
OCHOBHBIE OIIPEICIICHUS TEOPHUH HATACKHOCTH.
DKCIuTyaTalmoHHasl HaJIe)KHOCTh TEXHUUECKUX CUCTEM.
CocraBinstoniyue HaJIe)KHOCTU CUCTEM.
Enunnunbie MoKa3aTesu HaJIC)KHOCTHU BOCCTaHABJIMBAaEMbIX u
HEBOCCTAHABIMBAEMbBIX TEXHUUCCKUX CUCTEM.
BepositHOoCTh 0€30TKa3HOM pabOThI CUCTEM.
YacToTa 0TKa30B.
NHTEeHCHBHOCTH OTKA30B.
Cpennsisi HapabOTKa Ha OTKa3.
. 'amma-niporieHTHBIN pecype.
10 [TonsiTue cpemHero pecypca IeKTpooOopyA0BaHUS.
11.'aMMa — MPOIIEHTHBIN CPOK CITYIKOBI.
12.Cpennuii CpoK CITyKObI 3JIEKTPOOOOPYAOBAHHUSI.
13.BeposTHOCTh BOCCTAaHOBJICHUS.
14. IHTEHCUBHOCTb BOCCTAHOBJICHUS AJIEKTPOOOOPYT0BAHMUS.
15. Cpennee Bpemsi BOCCTAHOBIICHUS 3JIEKTPOOOOPYAOBAHHMS
16. 'aMMa — IPOLIEHTHBIN CPOK COXPAHSIEMOCTH.
17. Cpennuii CpoK COXpaHsIEMOCTH.
18. KommuiekcHbIE MTOKa3aTeau HAJEKHOCTU CUCTEM.
19. KoaddumueHT roToBHOCTH.
20. Koa(pduiueHT onepaTtuBHOM TOTOBHOCTH CUCTEM.
21. IToka3zarenu HaJEKHOCTH BOCCTAHABINBAEMbBIX TEXHUYECKUX CUCTEM.

Hwh e

© @~

Bonpocwl ons camocmosimenvrhozo uzyuenus
1. OcHOBHEBIE TTIOHATHS HAJIC)KHOCTH CHCTEM.
2. CocTaBisonye HaJeKHOCTH CUCTEM.
3. [Toka3aTenn 0€30TKa3HOCTH CHCTEM.
4. Tloka3aTenu JOATOBEYHOCTH.
5. ITokazarenu peMOHTONIPUTOTHOCTH.
6. [TorsiTHE MPOCTEHIIIETO TOTOKA OTKA30B.
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7. OCHOBHBIE MOJIOKEHUSI TEOPUU BEPOSTHOCTEH.
Bonpocsl py0exkHOro KOHTpoJIst Ne2

Bonpocul, paccmampusaemvie na ayoumopnvix 3aHAMUAX
[TapameTp nMoTOKa OTKa30B BOCCTaHABIMBAEMBIX CHCTEM.
BepositHocTh 0€30TKa3HOM paOOTHI.
Cpenusis HapaboOTKa Ha OTKa3.
HcxonHble M0I0KEHNUs] TEOPUU BEPOSITHOCTEM.
[lonsiTe cily4ailHOTO SBJICHUS, CTYYallHOTO COOBITHUS, CIYyYailHOM BEIMYUHBI.
IIpocreiiliee onucanue ciry4aiHOW BEJIUYUHBI.
MatemaTuueckoe OXuAgaHue CIIy4aitHOW BEJIMYUHBI.
Jlucniepcus ciiydaiiHOW BEJIMYUHBI.
. MnrerpanpHas QyHKIMS Cy4ailHOW BEJIMYMHBI.
10 CBolicTBa HHTErPATLHON QYHKIUU.
11. luddepenumanbHas GyHKIUSA.
12. CgotictBa nudpepeHnnanbHoi G yHKINU.
13.BeposiTHOCTHOE omnKcaHKe MOKa3aTele Ha1eKHOCTH.
14. BeposiTHOCTb 6€30TKa3HOM pabOTHI.
15. IHTEHCUBHOCTbH OTKA30B.
16. HapaboTka Ha OoTKas3.
17. OcHOBHOI1 3aKOH HAJICKHOCTH.

CoNoOk~ONE

Bonpocwt onsa camocmoamenvrozo usyuenus
BeposiTHOCTHOE OnucaHue Cily4alHbIX BETUYHH.
UucnoBble XapaKTEpUCTHKU CIYYaHBIX BEJITMYHUH
3aKOHBI paclpeleNICHUs CIIy4YalHbIX BEJIMYMH.
3akon Beitbymna-I'HeaeHko
DKCIMOHEHUHUAJIbHBINA 3aKOH PACIpPEEICHUS CIIyYailHbIX BEJIMYHH.
HopmanbeHbill 3aK0H pacnpeneieHus

ook wnE

Bonpocsl py6e:xkHOro KoHTpossi Ne3

Bonpocwi, paccmampusaemvie na ayoumopHuvix 3aHAMUAX
. YrpoieHHas (popMa OCHOBHOTO 3aKOHA.
. Jluneitnas hoopmMa OCHOBHOTO 3aKOHA.
. 3aBUCUMOCTbh U3MEHEHUS HTHTEHCUBHOCTH OTKa30B OT BPEMEHH.
. 3akoH pacnpenencHus BeiOymna.
. DKCTIOHEHIIMAIbHBIN 3aKOH paclpe/ieNICHHUs.
. HopmanbHBbIl 3aKOH pacnpeaeiacHusl.
7. Knaccudukaiys METOIOB pacyeTa MoKa3aTesieil HaJle)KHOCTH.
8.IIpocreimmii METOI ONIPEEIICHUS OKA3aTeNIe HAIEKHOCTH.
9. DKCIlepUMEHTANIBHBIN METOJ pacyera.
10.KoaddunmeHTHBIN METO pacyeTa.
11.CymaocTh K03 PUIIMEHTHOTO METO/1A.

AN N AN W —
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12. Pacuer cTpykTypHOU HageKHOCTH. CYIIHOCTh METO/A.

13. Pacuer Haie;KkHOCTH MIPU MTOCIEAOBATEIBHOM COEAUHEHNHN YJIEMEHTOB.

14. Pacuer Hane:)KHOCTH NPHU NMAPATIIENBHOM COEUHEHUH JJIEMEHTOB.

15. Pacuer Haie:)kHOCTH MPU CMEIIAHHOM COEIMHEHUMU.

16. Knaccuduxanust BU0B pe3epBUPOBAHMSL.

17. O01iee pe3epBUpOBAHUE.

18. PaznenbHOE pe3epBUpPOBAHUE.

19. CmemaHHOE pe3epBUpPOBAHUE.

20. McnblTaHWE HA HAAEKHOCTD MIEKTPUUECKUX CUCTEM.

21. OOBACHUTH OLIEHKY HAJIEXKHOCTH CUCTEM MO JAHHBIM 3KCIUTyaTal1u.

22. CTaTUCTUYECKUE METObI OLIEHKU aHaJn3a U KOHTPOJIA HA/IE)KHOCTH CUCTEM.

23. IlnaHupoBaHKE SKCIIEPUMEHTA IPU YCKOPEHHBIX UCTIBITAHUIX HA HAJE)KHOCTh
CUCTEM.

24. OueHKa HaJIeKHOCTH JIEKTPUUECKUX CUCTEM C OOJIBIINM CPOKOM CIIYKOBI.

25. OueHka HaJIe)KHOCTH TpaHC(HOPMATOPOB IO COCTOSIHUIO U30JISUH.

Bonpocwl 0ns camocmosimenvroco uzyuenus
1. Knaccudukanus METOI0B pacuera HaJIe)KHOCTH.
DKCNepUMEHTAJIbHBIM METOJT OIIPEACIICHUS ITOKa3aTeNel HaJIe)KHOCTH.
CymiHocTh K03 (PHUITMEHTOB BIUSHUS U YyYBCTBUTEIBHOCTHU MPU pacyeTe
Hae)KHOCTH.
IlonsaTtue cucrema, 3JIEMEHT CHCTEMBEL.
OCHOBHBI€ ITOJIOKEHUS IS OCIIEN0BATEIHLHOI0 COSAMHEHUS DJIEMEHTOB CUCTEMEL.
OcCHOBHBIE TTOJIOKEHHE JJIsI TAPALISTLHOTO COSTUHECHMUS.
OCHOBHBI€ ITOJIOKEHHUS CMENIAHHOTO COETUHEHHS.

w ™

No ok

3.6. [IpoMe:xyTOUHAS aTTeCTAIIMS

B cooTrBercTBUM ¢ y4eOHBIM IUIaHOM MO HampapieHuto moaroroBku 13.04.02
DNEKTPOIHEPIreTHKA U IIEKTPOTEXHUKA MO JIAaHHOW JUCIUIUIMHE MpeaycMaTpUBaeTCs
IPOMEXKYTOYHAS aTTECTAIUS — DK3aMEH.

B »k3ameHanMoHHBIX OwWieTax MPUCYTCTBYIOT CUTYal[MOHHBIE — 3aJadH,
MIPE/ICTABIICHHBIE B BUJIE PACUCTHBIX 3/ IaHHIA:

- pacu€T MmokaszaTeyiel HaJexKHOCTH dIEKTPUIECKUX CUCTEM,

- pacuét pesepBHOro GoHa;

- pacuer mokaszaTeye HaJAe)KHOCTH JECKTPUIECKUX MAIIUH U YCTPOUCTB 3aIIUTHI
MPOCTEUIIINM METOJOM PACYETA;

- pacyer rmokasaTeyiell HaJeKHOCTH KOA(DPUITMEHTHBIM METOJIOM.

BOHpOCLI, BBIHOCHUMBbIC HA IK3aMCH

1. OcHoBHBIE OIpeEIeHUs TEOPUU HAJIEKHOCTH.
2. DKCIuTyaTallMOHHASI HAIE)KHOCTh TEXHUYECKUX CHCTEM.
3. CocTaBisronue HaICKHOCTH CHCTEM.
4. EnuHu4HbIC NoKa3aTean HaJIE)KHOCTHU BOCCTaHABJIMBAEMbIX u
HEBOCCTAHABIMBAEMbIX TEXHUUYECKUX CUCTEM.
12



26.

BepositHOCTh 0€30TKa3HOM pabOThI CUCTEM.

Yacrora 0TKa30B.

NHTEHCUBHOCTH OTKA30B.

Cpennsisi HapabOTKa Ha OTKa3.

I"'aMMma-TIpOnieHTHBIN pecypc.

. IlonsiTue cpeaHero pecypca 3JaeKTpoo0opyJ0BaHUS.

. 'aMMa — IpOUEHTHBIN CPOK CITYXKOBbI.

. CpenHuii cpok CitykObl AJIEKTPOOOOPYI0OBAHUS.

. BeposITHOCTh BOCCTaHOBIICHUSI.

HNHTEeHCUBHOCTH BOCCTAHOBJICHUS AIEKTPOOOOPYIOBAHUS.

. CpenHee BpeMsi BOCCTAHOBIJICHUSI 3JIEKTPOOOOPYI0BaAHUS

. F'aMMa — npoIEeHTHBIN CPOK COXPAHIEMOCTH.

. CpenHuii CpoK COXpaHsSIEMOCTH.

. KommiekcHble mokazarenu HaZe>KHOCTU CUCTEM.

. Koo duimeHnt roroBHOCTH.

. Koadduruent onepatuBHON TOTOBHOCTH CUCTEM.

. [lokazarenu HaJIe)KHOCTU BOCCTAHABIMBAEMbIX TEXHUUECKUX CUCTEM.
. [TapameTp moToKa OTKa30B BOCCTAHABIMBAEMbBIX CHCTEM.

. BepositHOCTH 0€30TKa3HOI pabOTHI.

. Cpenusis HapaboTKa Ha OTKa3.

. UcxonHble MOT0KEHUS TEOPUU BEPOSATHOCTEM.

[TonsiTne CIIy4yalHOTO SIBJICHHUS, CIYyYaHOTO COOBITHS, CIIy4yalHOU

BCJIMYHNHEI.

27

28.
29.
30.
31.
32,
33.
34,
35.
36.

37
38

39.
40.
41.
42.
43.
44.
45.

46
47
48

. [IpocTeiimee onucanue Ciy4amnHOW BETUYHUHBI.
MaremaTHdeCcKOe 0KUIaHUE CIIYYANHOW BEJIMYUHBI.
Jucniepcus ciiydailHOW BEJTMYUHBL.
HNuterpanpHas GyHKIMS CIIydaiiHON BEIIMUMHBI.
CRoiicTBa HHTETPATBHON (YHKIIHH.
Juddepennmanbaas GyHKIHS.
CroiictBa quddepeHnmanbHoN ()YHKITNN.
BeposiTHOCTHOE OnHcaHue TTOKa3aTeNIe HaJIeKHOCTH.
BepositHOCT 6€30TKa3HOM pabOTHI.
NHTEHCUBHOCTH OTKA30B.
.HapabGotka Ha oTka3.
.OCHOBHOI1 3aKOH HaJEKHOCTH.
VYmpomienHast opmMa OCHOBHOTO 3aKOHA.
JIuneiinast popmMa OCHOBHOTO 3aKOHa.
3aBUCUMOCTb U3MEHEHUSI UHTEHCUBHOCTU OTKAa30B OT BPEMEHH.
3akoH pacnpenaencHus BeibOyma.
DOKCIOHEHIIMATbHBINA 3aKOH pacIpeeieHusl.
HopMainbHbIil 3aK0H pacnpeneneHus.
Knaccudukanus MeTo10B pacueTa moka3aTeaei HaJeKHOCTH.
JIpocTeimuii MeTo1 onpeAeIeHUs MOKa3aTeae HaIe)KHOCTH.
. DKCIIEPUMEHTAIILHBIA METO/]T pacyeTa.
. KoadbunmentHeiit MmeTo pacyera.
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49. CymHOCTh K03 (HUIIMEHTHOTO METO/IA.

50. Pacuet cTpyktypHOU HaaexHOCTH. CyIIHOCTh METOAA.

51. Pacder HaieKHOCTH MPHU MOCIEA0BATEIILBHOM COEJUHEHUH HJIEMEHTOB.

52. Pacyer HaJieKHOCTHU NP NapaJIeIbHOM COEMHEHUH 3JIEMEHTOB.

53.Pacuer HaJICKHOCTHU npu CMEIIaHHOM COCIMHEHUHU.

54. Knaccudukaius BU0B pe3epBUPOBAHUS.

55. OGuiee pe3epBUpOBAHUE.

56. PaznienbHOE pe3epBUPOBAHMUE.

57. CMelanHoe pe3epBUPOBAHUE.

58. McnplTaHne HA HAEKHOCTD DJIEKTPUUECKUX CUCTEM.

59. OOBSICHUTH OLEHKY HAJEKHOCTU CUCTEM IO JaHHBIM KCIUTyaTall|H.

60. CraTucTH4eCKME METO bl OLICHKU aHAJIN3a U KOHTPOJIS Ha/IeKHOCTH CUCTEM.

61. [InanupoBaHue SKCIEPUMEHTA MPU YCKOPEHHBIX UCIBITAHUSIX HA HAJIEKHOCTD
CUCTEM.

62. OnieHKa HaJIeKHOCTHU NEKTPUUECKUX CUCTEM C OOJIBIIUM CPOKOM CITYKOBI.

63. OreHKa HaJIe)KHOCTH TPaHC(HOPMATOPOB IO COCTOSTHUIO U30JISIITUH.

IlepeyeHb CHTYalIHOHHBIX 32124

1. HapaGoTka 10 OTKa3a HIuTa yIopaBJieHUs DJIEKTPOOOOpYAOBaHUEM MOTYNHEHA
OKCIIOHCHIMATBHOMY 3aKOHY C MHTEHCHBHOCTBIO OTKasoB A(Y) = 3,7-10° ™.
OnpenenuTh KOJIMUYECTBEHHBIE XapaKTEPUCTUKHU Haies)kHOCTH yeTpoiicTBa P(t), f(t) u T B
TE€YEHUE rojia.

2. BeposaTHOCTh 0e€30TKa3HON pabOThl MalIMHBI TOCTOSHHOTO TOKa Ha JTare
npUpaGOTKH MOTUHHSETCS pacipeene o Beiibymia ¢ mapamerpamu A= 2,5:10* ¢ u
b = 1,2. OnpenenuTh BEPOSTHOCTh 0€30TKAa3HON pabOThl M HapabOTKy 10 OTKasza
MaluHbI 32 Bpems t = 600 .

3. Ha ucneiranusax Haxonmwioch N= 1000 ocBeTUTENBbHBIX TPUOOPOB. 3a BpeMs t
= 3000 49 orkazano n = 280 m3menuii. 3a nmocaeayromue ti = 300 4 oTKazano eme n; =
135 w3nenuii. Onpenenuts P(3000), P(3200), £(3200).

4. TlpubGop coctout u3 uveTbipex OnokoB. OTKa3 JOOOr0 M3 HUX MPHUBOJIUT K
oTka3y cuctemsl. [lepBoiii 610k oTkazan 9 pa3 B teuenne 21000 4, Bropoii - 17 pa3 B
teuerne 16000 4, TpeTmii - 12 pasza u derBepThiil - 8§ pa3 B TeueHue 12000 g paboTHI.
Onpenenuts HapaOOTKy Ha OTKa3, €CJIH CIPAaBEMJIMB SKCIOHEHUUAIbHBIM 3aKOH
HaJIEKHOCTH.

5. Ilpm okcmyatanuu 3JIEKTPOOOOPYAOBAHUS KHUBOTHOBOJYECKON (hepMbl
3apeructpupoBaHo 20 OTKa30B, M3 HUX: DJJIEKTPOJBHUTATENEH - §, MArHUTHBIX
nmyckarene - 2, pene - 4, 3IEKTpoHArpeBaTelIbHbIX MpuOOpoB - 6. Ha pemoHT
3aTPaYMBAIIOCH: AJIEKTpOJABUTaTener - 1,5 4, MarHuTHBIX Mmyckareneu - 25 MuH, pele -
10 muH, snekTponarpesareineit - 20 muH. HailiTu cpenHee BpeMsi BOCCTAHOBIJIEHHS.

6. B pesynbraTe Habmogenus 3a padoroit 1000 snexTpomBurateneii B TeUCHHUE
10000 4 6buto momydeHo 3mauenme = 0,810 * u . 3akoH pacmpemencHHS OTKa30B
SKCIIOHCHIIMAIbHBIN, CpEAHEEe BpEMs PEMOHTA JJIEKTpoABHUrarens paBHo 4,85 d.
OrnpenennTs BEPOATHOCTh O€30TKa3HOM paboThl, HApaOOTKy [0 MEepBOro OTKas3a,
KO3(pPULIMEHT TOTOBHOCTU U KOA(PPULIMEHT ONIEPATUBHON TOTOBHOCTH.
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7. HaBo3oyOopouHblii TpaHcmopTep umeeT 2 saekrpoaBurateis. CyMmmapHas
HapaboTKa TpaHcmopTepa 3a roj coctanisieT 200 4. DKCIUTyaTallMOHHBIE MEPOTIPUSITHUS
BKJIIOYAIOT B ce0s 1 Tekylmuid pEeMOHT NPOJOJDKUTENBHOCThIO 3 4 Ha KaKIbIU
ANEKTPOJABUTATEL U 7 TEXHUYECKUX oOciayxkuBaHuid 1o 0,5 4y Ha Kaxabld
anekTpoaBuratenb.  Onpeaenuts KOAQPUIUEHT TEXHUYECKOTO  HCIOJIb30BaHUS
ANEKTPOABUTATENIE HABO30YOOPOUHOTO TPaHCIOPTEPA.

8. Heobxonumo mpousBecTr MpUOIMKEHHYIO OLIEHKY BEPOSITHOCTH O€30TKa3HOM
pabotel P(t) u cpenHior0 HapaOOTKy 10 MEpPBOro oTkKaza T, CUCTEMBI JIsi JIBYX
poMeKyTKOB BpeMeHHu e€ padbotsl t = 1000 u 3000 4, eciii HHTEHCUBHOCTb OTKa30B A=
20-10° 4 %,

9. Ins cucteMbl aBTOMaTU4eckoro ymnpasienust uzpectHo A= 0,0001 4 Tu Bpems
pabotsl t = 50 u. Onpenenuts: P (t); Q (t); f(t); T1.

10. OmnpenenuTs KOHCTPYKIIMOHHYIO HAJAEKHOCTh CHUCTEMbl [JJII  Tpex
OpPOMEXYTKOB BpeMmeHu €€ paboter: t; = 1000 4., t, = 3000 u., t3 = 5000 u no
CJICAYIOIINM CPEIHUM CTATUCTUYECKUM JAHHBIM 00 MHTEHCUBHOCTH OTKAa30B OCHOBHBIX
e€ vacreld B JOJISIX CAWHUIIBI HA dYac pabOThl: MarHUTHas CUCTEMa C OOMOTKOM
BO3OYXKICHUS A1 = 0,01-10'6 q '1; obmotkoit sikops A, = 0,05x-10 0y '1; MOAIIUITHAKA
CKOJILKEHHUS A3 = 0,4-10'6 q '1; KOJUICKTOP Ag4 = 3-10%y4 ! ; MIETOYHOE YCTPOUCTBO A5 =
1-10%q *.

11. OnpenenuTh BEpPOSTHOCTH OE30TKAa3HOW pPabOTHI CHUCTEMBI, COCTOSIIEH W3
TpeX JIEMEHTOB, Y KOTOPBIX BEPOATHOCTh Oe30TKa3zHOM padoTel P; = 0,92; P, = 0,95; P3
=0,96.

12. Cuctema aucneT4epcKoi CBS3M YHEProCUCTEMBl UMEET 5 KaHaoB. B cucremy
NOCTYTAET MPOCTEUIINKA MOTOK 3asBOK C IUIOTHOCTBbIO PaBHOM 4 BbI30BA B MUHYTY.
CpenHss npoaoHKUTENBHOCTh pa3roBopa 3 MUHYThL. ONpeAeIuTh BEPOSITHOCTD 3aCTaTh
CUCTEMY AUCIIETYEPCKON CBSA3H 3aHATOM.

13. 3amanpl mapaMeTpsl MHKPOIPOIIECCOPHOM CHUCTEMBI: YHCIIO KaHAJIOB - 3,
MHTEHCUBHOCTH TOTOKa oOciyxuBanus = 20 ¢t CYMMAapHBIN BXOJAIIUNA IMOTOK 3aIBOK
= 40 c™. OnpenenuTs BEPOSITHOCTh MPEAEIBHOIO COCTOSHHUSI M CpEHEE Bpems
oXxuaaHus 3asBKkU B ouepenu. [Ipunsate CMO ¢ HeorpaHUYEHHOW OYepeibio.

14, B cBUHapHUKE - OTKOPMOYHHKE JJII OOECIEeUeHUs] MHUKpPOKINMAaTa
UCIIOb3YyEeTCs] KOMIUIEKT oOopynoBaHus “Kmumar” ¢ 20 35eKTpoJBHUraTessiMu CEepuu
AWP momHocTeio 1,1 kBT 1 wactoTtoit Bpamenus 1500 MuH . IHTEHCHBHOCTD OTKA30B
ANEKTPOABUTATENEH A= 10® u, CpelHee BpeMs KalMTaJbHOI'O PEMOHTA OTKAa3aBLIETO
anektpoasuratens 30 cyrok. OnpenenuTs pe3epBHBIN 3amac 3JIE€KTPOJABHUraTesen s
CBHHApPHUKA, MCKIIOYAKOIIUNA aBapUWHBIA IMPOCTOM TEXHOJIOTHYECKOro Ipolecca
MOI/IEP KaHMs. MUKPOKJIMMATa CBEPX JOIMYCTUMOM HOpMEI t; = 3 4. [Ipunsars k, = 0,6.

15. Ha BBIYHCIUTENBHONM CTAHIIMU CEJIbCKOXO3IMCTBEHHOIO MPEANPUATHS
yctaHoBieHO 4 OBM. CpeaHsis MHTEHCUBHOCTh Ha BBIIIOJIHEHUE PacyeToB - 4 3asBKU B
yac. CpenHee Bpems perieHus oaHou 3agaun T, = 0,5 4. CtaHIua NpUuHUMAET U CTaBUT
B OYepe/b Ha penieHne He Oosee 4 3asBOK. 3asBKH, TOCTYNUBIINE HA CTAHIIUIO, KOTJA B
ouepenu HaxoAauTcs Oonee 4 3aj1ay, Mony4yaroT otkas. OnpeaenuTh BEpOITHOCTh OTKa3a
1 BEPOSITHOCTb TOT0, 4TO Bce DBM cBOOOHEI.
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16. TpeOyercs ompeAeauTh BEPOATHOCTb TOrO, YTO OTKa3bl B CHCTEME
ANIEKTPOCHAOXKEHUS TOSIBITCS MeHee 3 pa3, eciu napametp pacrpeaeneHus [lyaccona t
=3,9.

17. TpeOyercs oOmNpeneauTb YHCIO PE3EPBHBIX AJIEKTPOHAIPEBATEIbHBIX
DJIEMEHTOB, HMMEIOIIUX HWHTCHCUBHOCTh OTKa30B = 4-10° 4t O6mee wumecno
AJIEKTPOHATrpeBaTEIBHBIX AJIEMEHTOB B X03s1iicTBe 80, Mepuo/| MOMOJHEHUSI PE3EPBHOTO
donaa 7000 4. [IpuHATE 1OCTAaTOYHOCTH pe3epBHOro 3amnaca P, = 0,98.

18. B tensartnuke Ha 600 rojoB 3KCIUTyaTUpYyeTCs 9 3IIEKTpOABUTATENIEH CEpUU
AHWP, nMerommux HWHTEHCHUBHOCTH OTKAa30B 7»120,1-10'4 q'l, u 11 snexkrponBurarenei
cepun 5A ¢ MHTGHCHBHOCTBIO OTKa30B A, = 0,5:10 u™. JlocTaTouHocTs pe3epBHOTO
donga 0,95. Paccuurarh 4YMCIIO 3amacHBIX DJICKTPOJBUTATENIC NPHU TMOMOJHEHUU
pesepBHOro ¢ouaa 1 pa3 B reueHnue rojaa (B rogay 8760 gacos).

19. Cucrema aBTOMATHYECKOrO YMPABJIEHUS TEXHOJOTMUYECKUM IMPOIIECCOM
cocToUT u3 14 D2JIEeMEHTOB, COCIUHEHHBIX B CTPYKTYPHOH CXeM€ HaJeKHOCTH
MOCJIEIOBATENIbHO. BBIXOJ KaXXIO0TO M3 JJIEMEHTOB MPUBOJIUT K OTKA3y CHUCTEMBI.
3a1aHbBl MHTEHCUBHOCTH OTKA30B dJIeMeHToB A =7-10° ut, A, =3-10° v, A3 =4-10"
g, A =5-10° ", A5 =4-10°u™, X6 =5-10"u", %; =6-10° u™, A3 =1-10" 4™, A
1=1-10'5 gl Mo =2:10° ut, Ay =1:10° ut, A =2:10° ut, A3 =2:10° 9, A =1-10° o

. Bpems nowncka oTkazaBiero sJeMeHTa OJJMHAKOBO JIJIsi BCEX MPOBEPOK M COCTABIISET
5 muH. Mcnonb3yst MeTO/ MOCIJIeIOBATEIbHBIX MOJIEMEHTHBIX MPOBEPOK, YCTAHOBUTH
ONTUMAJIbHYIO MOCJIEI0BATEIBLHOCTD IMarHOCTUPOBAHUS CUCTEMBI YIIPABIICHUS.

20. HapaboTka 10 0TKa3a IIUTa YIpaBiIeHHUs 3JIEKTPooOOpyI0BaHUEM MO JIYMHEHA
OKCTIOHCHITMATLHOMY 3aKOHY C HWHTEHCHUBHOCTBIO OTKa30B A(t) =1,5-10° o™,
OrnpenenuTh KOJWYEeCTBEHHBIE XapaKTePUCTUKH HaIe)KHOCTH yceTporicTBa P(t), f(t) u T1
B T€UYECHHE r0J1a.

21. Cucrema aBTOMATUYECKOTO YIPABJICHUS TEXHOJOTUYECKUM MPOIECCOM
coctouT u3 10 »JIEMEHTOB, COCAMHEHHBIX B CTPYKTYpPHOM cXeMe HaJAeKHOCTH
MOCIIeIOBATeNIbHO. BBIXOM KaXJA0ro M3 3JIEMEHTOB MPUBOAUT K OTKAa3y CHUCTEMBI.
3am1aHbl HHTEHCUBHOCTH OTKA30B DJIEMEHTOB Aq =7-10° q’l, Ao =3-10" q’l, A3 =4-10° v
Y A =5-10° a, A5 =4-10° u™, A6 =5-10° u, A7 =6-10° u™, Ag =1-107u™, X
=1-10° q'l, Mo =2-10° 41, Bpems mouncka oTka3aBIiero 3jJeMeHTa OJMHAKOBO JJISI BCEX
MIPOBEPOK U cocTapisAeT 15 MuH. Mcnonb3ysi METOA MOCIEeN0BATENIbHBIX MO3JIEMEHTHBIX
MIPOBEPOK, YCTAHOBUTh ONTHUMAJIBHYIO IOCIEAOBATEIBHOCTh JIHArHOCTHUPOBAHUS
CUCTEMBI yIIPaBJICHUS.

22. B tenarauke Ha 600 rosoB sKcIuTyatupyeTcs 15 anekTpoaBuraresneii cepuu
AUP, UMEIOIUX MHTEHCHUBHOCTH 0TKa30B A1=0,18-10" u? u 5 AJIEKTPOJBUTATEICH
CepHH 5A ¢ MHTCHCHBHOCTBIO OTKa30B A, = 0,5-10 u™. Jlocrarounocts pesepBHOrO
dorma 0,9. Paccumtarh 4YHCIO 3amMacHBIX »SIEKTPOABUTATENCH TpU MOMOJHEHUU
pesepBHoro ¢onma 1 pa3 B reueHue roaa (B rogy 8760 vacon).

23. BepostHOCTh 0€30TKa3HOW pabOTHl MAIIMHBI TOCTOSHHOTO TOKAa HA JTare
npUpaGOTKH TMOTIHHSETCS pacpeaeicHnio Beiibymia ¢ mapamerpamu A= 1,5-10" 4 u
b = 1,5. Onpenenuth BepOATHOCTh O€30TKAa3HOW pabOTHI W HapabOTKy 10 OTKa3a
MaImuHeI 32 BpeMms t = 800 u.

24. Tlpubop coctouT m3 YeThipex OjokoB. OTKa3 MOOOT0 W3 HUX MPUBOJUT K
otkasy npubopa. [lepBoiii 010K oTkazan 15 pa3 B teuenune 18000 u, BTOpOM - 7 pa3 B
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teuerre 15000 4, Tpetnii - 10 pa3 u yeTBepThiii - 18 pa3 B Teuenue 11000 u paboThI.
Onpenenute HapaOOTKy Ha OTKa3, €CJIM CHPABEIJIUB SKCHOHEHIMAIbHBIA 3aKOH
HAaJIe)KHOCTH.

25. Ha ucnbiTanusx Haxoauinoch N=5000 ocBeTUTEIBHBIX TPUOOPOB. 3a Bpems t

= 3000 4 otkazano n = 580 uzngenuii. 3a nocnenyromue ti = 200 4 oTkaszano euie n; =
235 w3pemuii. Onpenenuts P(3000), P(3200), £f(3200).

Oo0pa3sen 3K3aMeHAIIMOHHOT0 OMJIeTA

MUWHHUCTEPCTBO HAYKHU 1 BBICIIEI'O OBPA3OBAHUA
POCCUINCKOU ®EJIEPALINN
denepanbHOE TOCYIAPCTBEHHOE OI0/DKETHOE 00pa30BaTEeNbHOE YUPEIKICHIE
BBICIIIETO 00pa30BaHUs
«CapaToBCKUi TOCYIapCTBEHHbBIN YHUBEPCUTET F€HETUKH, OMOTEXHOJIOTUU U HHKHEPUU
nmenu H.U. Basuiiosay»

Kadenpa «3nexkrpoobopynoBanue, SHEPTOCHAOKEHNE U pOOOTH3AIUS»

DK3aMeHAIMOHHBLINA Onyier Ne 1
no gucuuruinHe «HageKHOCTh SIEKTPUYECKUX CUCTEMY

1. IonsiTre cpeHEro pecypca MEeKTPOoOOPyAOBaAHUS.

2. CTaTuCTUYECKHE METObI OIIEHKU aHaJM3a U KOHTPOJISL HAJIEAKHOCTU CUCTEM.

3. IlpoBenensl yckopennble ucnbiTanus 500 mpepoxpanureneit. Yucio oTka3oB
An mpenoxpanuteneit pukcupoBamoch uepes kaxasie At=100 4. Hmke mpuBeneHbI
JTaHHbIE 00 OTKa3ax.

At 0-100 100-200 200-300 300-400 400-500

An 30 26 20 14 12

Heobxoaumo onpenenuts P (500), A (450), T,

Hara

3aB. kadeapoii baxrees C.B.

4. MetoanyecKkue MaTepUaJIbl, ONpeaeAI0IIUe MPoleaypPbl OlleHUBAHUSA
3HAHMH, YMEHU, HABBIKOB U (UJIM) ONBITA IeATeJIbHOCTH,
XapaKTePU3YIOIIUX 3TANbI POPMHUPOBAHUS KOMIIETCHIUM

4.1 llpouenypsnl OLIeHMBAHNUS 3HAHUI, YMEHUIl, HABBIKOB
U (MJIH) ONBITA eATEJIbHOCTH

Kontpons pe3ynbtaToB 00yueHus oOOydYarolmUXCA, O3TAalOB UM YpPOBHS
dbopMupoBaHUS KOMIIETCHIINNA 10 AUCIUIUTHHE «HaneKHOCTh SIEKTPUIECKUX CUCTEM)
OCYLIECTBIISIETCS 4epe3 MPOBEACHUE BXOJHOIO, TEKYIIEro, PYOEKHBIX, BBIXOJHOTO
KOHTPOJIEH U KOHTPOJISI CAMOCTOSITEIbHON paOOTHI.

@opMbl TEKYILIETO, MPOMEKYTOUHOTO M UTOTOBOIO KOHTPOJST W KOHTPOJIbHBIE
3alaHus ISl TEKYLIEro KOHTPOJsl pa3pabdarbiBatoTcs Kadeapon ucxoas u3 crneuuduku
JUCUUIUIMHBI, U YTBEPKAAIOTCA HA 3ace/laHnu Kadeapsl.
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4.2 Kputepuu OUeHKH 3HAHUI, YMEHUI, HABBIKOB U (MJIM) ONbITA eSATEJIbHOCTH,
XapaKTepPU3YIOUIUX 3TANbI POPMHUPOBAHUS KOMIIETEHINI B poLecce 0CBOCHM S
o0pa3oBaTeIbHOM POrPaMMBbI

Onucanne IIKaabl OLCHWBAHUS JOCTIIKCHUS KOMIETCHIIMH MO JUCIUILIAHE
MpUBEACHO B Tabnuiie 6.

Taoauma 6

YpoBeHb
OCBOCHHUS
KOMIICTCHIINU

OTMeTKa 0 MATUOAIIIBHONW CUCTEME

(ox3amen)

Onucaunue

B8bICOKUIL

«OTIINYHO
»

«BadYTCHO»

«3a4TEHO
(0TIHMYHO)
»

OOyuaromuiicst 0OHapYXUJI BCECTOPOHHEE,
CUCTEMAaTUYeCKOe M TIyOOKOe 3HaHHUe
ydeOHOTO MaTrepuaia, yMeeT CBOOOJIHO
BBITIOJIHATH 3alaHusd, MNpeaAyCMOTPCHHEBIC
IIPOrpamMMOoi, YCBOUII OCHOBHYIO
JUTEpaTypy U 3HAKOM C JOTMOJIHUTEIbHON
JIUTEPATypoil, PEKOMEHTIOBAHHOM
nporpamMmoii. Kak mpaBuino, oOyuarouiuiics
NpOSBISET TBOPYECKHE CIOCOOHOCTH B
IIOHHMMAaHWH, U3JI0KCHUHN W HCIIOJb30BaHHUH
MaTepuasa

oazoevlil

«XOPOILIOY»

«3aYTCHO»

«3a4TEHO
(xoporo)
»

OOyuaromuiicsi 0OHAPYKHUJ TOJTHOE 3HAHHUE
y4eOHOTO MaTepHalia, YCIEIHO BBITOJIHSET
NPeIYyCMOTPEHHBIE B TIpOTpaMMe 3aJlaHws,
YCBOWMI OCHOBHYIO JIUTEpaTypy,
PEKOMEHIOBAaHHYIO B IIPOTPaMMe

nopozoeulii

«YOOBJICTBO
PUTCIIBHO»

«3a4YTCHO»

«3a4TCHO
(ynoBneTB
OPHUTEIBLHO

)»

OOyuarommuiics O0OHAPYKUIT 3HAHUS
OCHOBHOTO y4eOHOTO MaTepuajia B 00beMe,
HEOOXOAMMOM Il JaJIbHEHIeH ydeObl
npejacTosmed  paboTel 1Mo mpodeccud,
CIIPABJISICTCS C BBITIOJITHEHHEM MPAKTHYCCKUX
3aJlaHui, TMPEAYCMOTPEHHBIX IPOTrPaMMOi,
3HAKOM C OCHOBHOM JINTEPATYPOH,
PEKOMEH/I0BAaHHOM MPOrpaMMOM, OMYCTHI
MOTPEITHOCTH B OTBETE Ha JK3aMEHE M IIPH
BBIIIOJIHEHHH JK3aMEHAI[MOHHBIX 3aJaHuMH,
HO 00J1agaeT HeOOXOIMMBIMH 3HAHUSAMU IS
UX  YCTpaHEHHUs  TMOJ  PYKOBOJCTBOM
npernoaaBaTens

«HEYIOB-
JI€TBOPH-
TEJIBHO»

«HEC
3a4TCHO»

«HE 3a4TEHO

(HeynoBrner-

BOPUTENHHO)
»

OOyuaromuiics oOHapyXui1 MpoOensl B
3HAaHUAX OCHOBHOIO Y4yeOHOTro MaTepuana,
JOMYCTHJI TPUHIUINHATIbHBIE OIIUOKH B

BBITOJIHEHUH IPEIyCMOTPEHHBIX
OporpaMMoil MpaKTUYECKUX 3aJaHMui, He
MOXET  MpOAODKUTH  OOydyeHHe WU
HOPUCTYIUTh K npogeccuoHaIbHON
JeSITeTbHOCTH o OKOHYaHUHU
oOpa3oBaresbHON OpraHu3aluu oe3

JOTIOJHUTEIIBHBIX 3aHATUI
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4.2.1. Kpurepuum OULEHKH YCTHOIO OTBeTa JUId TeKylero KOHTPOJA ¢
NMPOMEKYTOYHON aTTecTaluu

IIpu oTBEeTE HA BOIIPOC OOYUAIOUIUICA TEMOHCTPUPYET:

3HAHHUA: OCHOBHBIX CBOMCTB MaTEepHAJIOB, MPUMEHSIEMBIX B
ANEKTPOOOOPYOBAHMH,  TOKA3aTelud  KAauecTBa  TEXHOJOTMYECKUX  IPOLIECCOB,
3aKOHOMEPHOCTH U3MEHEHUS HaJIeKHOCTHU B MPOIIECCE IKCIUTyaTallui U PEMOHTA.

YMEHHUsl: HaxoIuThb 3(PQPEKTHUBHbIE HH)KEHEPHBIE PEIICHHUsS] IO TOBBIIIEHUIO
HAJeKHOCTH, OPraHW30BaTh KOHTPOJb KayecTBAa TEXHOJOTMUYECKHUMH MPOLIECCAMMU;
HaxoauTh J(PEKTUBHBIE MHKEHEPHBbIE PEIICHUs 1O TOBBILIEHUIO HAJEKHOCTU
ANEKTPOOOOPYIOBAHUS C YUETOM TEXHUUYECKUX U SKOHOMUYECKUX KPUTEPHUEB, a TaKXKe
OpraHU30BaTh BHITIOJIHEHHUE 3TUX PEUICHUH.

BJaJleHHe: METOJaMHM pacyeTa I[oKas3aTelled HaJeKHOCTH; croco0amMu
NOBBIIEHUSI  HAJEKHOCTH  TEXHOJIOTMYECKUX IPOIECCOB; METOJaMH  pacyera
nokasaresnein HaJKHOCTH; criocobamu NOBBILIEHUS HaJIC)KHOCTH
ANEKTPOOOOPYIOBAHUS B YCIOBHIX IKCILTyaTallMl U PEMOHTA.

Kpurtepuu oieHKH yCTHOT0 0TBeTa JAJISl TEKYLIEr0 KOHTPOJISI M MPOMEKY TOYHOM
arrecTalum

OTJIMYHO o0yJarouuics AeMOHCTPUPYET:

- IiIyOOKHe 3HaHMSI Marepuaia, IPaMOTHO U JIOTUYECKH H3J1araeT
MPOrpaMMHBIN MaTepual, CBOOOJHO CIPABIISIETCS C PEIIEHUEM TUIIOBOTO
pacuera, TpaMOTHO 0OOCHOBBIBAET MPUHSTHIC HHKEHEPHBIE PELICHUSI.

X0po1I0 00yJaroIuics IEMOHCTPUPYET:

- JIOCTAaTOYHBIC 3HAHUS Marepuaja, 3HaeT OCHOBHBIC TEOPETHYECKUE
MIOJIOXKEHHSI, TIPABWIBHO HMX TMPUMEHSET TPH PEIICHUN CUTYAIlHOHHBIX
3aa4, CaMOCTOSITENIbHO 000OIIaeT M HM3JIaraeT MaTepuall, He JIOIycKas
CYIIECTBEHHBIX OIIHUOOK.

YI0BJIE€TBOPHUTEILHO 00yJarouics 1eMOHCTPUPYET:

- M3J1araeT OCHOBHOM MPOTrpaMMHBIN MaTepuall, HO HE 3HACT OTIEIbHBIX
neTaneii, JOmycKaeT HETOYHOCTH, HapyllaeT IOCJIeI0BaTebHOCTh B
U3JI0’)KEHUU MaTepuasa, HCHBITHIBAET TPYAHOCTU B PEIICHUU TUIIOBOTO
pacueTa.

HEYy/J10BJIETBOPUTEIbHO oOyyaromuics:

- HE 3HAaeT OCHOBHOM IpPOrpaMMHBIM MaTepuall, JOMyCcKaeT HETOYHOCTH,
HapyllaeT MOCIEeI0BATENIbHOCTh B W3JI0KEHUU MaTepualla, UCHBIThIBAET
TPYIHOCTHU B PELICHUU TUIIOBOT'O pacyera.

4.2.2. Kpurepuu OLeHKH BbINOJIHECHUS KYPCOBOI'0 MPOEKTA

[Ipu BBITIOTHEHNH KYpCOBOIO MPOEKTa O0YYaIOLIUICS JEMOHCTPUPYET:

3HAHMS: OCHOBHBIX CBOMCTB M KOJMYECTBEHHBIX IOKa3aTelel HaJEKHOCTH;
CTAaTHUCTHYECKHE METOJbI OICHKA W KOHTPOJS HAJECKHOCTH SJIEKTPOOOOPYAOBAHHS HA
npeanpusatuax AlIIK; cTpykTypHYI0 HaaeKHOCTh CHCTEM; COBPEMEHHBIE CIIOCOOBI U
METOJIbl O0ECTEeUECHUS] HAJIE)KHOCTU B YCIOBUAX SKCIUTyaTalldd W OCYIIECTBISATH HX
KaueCTBEHHBIN aHaJIN3; COBPEMEHHBIE CIIOCOOBI U METO/bI 00ECIIeUeHUs HA/Ie)KHOCTU B
YCJIOBUSIX TPOCKTUPOBAHUS CUCTEM U OOBEKTOB

yMeHMsI: HaxoIuTh HauoOosee dSPGEeKTUBHbIC PEUIEHUS MO MOBBIIICHUIO
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HAJI)KHOCTU 3JIEKTPOOOOPYNOBaHUS C YYETOM TEXHUYECKUX U HSKOHOMHUYECKHUX
KPpUTEpPUEB; OMNPENCNATh NPUYMHBI OTKA30B 3JEKTPOOOOPYAOBAHUS C Yy4ETOM
AKCIUTYaTallUOHHBIX (DAKTOPOB; MPOBOJAUTH UHKEHEPHBIE PACUEThl JIJIsi MPOESKTUPOBAHUS
CHUCTEM U OOBEKTOB

BJIa/leHNe: HaBbIKAMU OOCIY>KMBaHUS AJIEKTPOOOOPYIOBAHUS HAa OCHOBE
COBPEMEHHBIX CIMOCOOOB U CPEACTB OOECHEUYCHUS] HAIEHKHOCTH, OO0ECIeUnBaIOIIUX
nojjiep>kanre paboTOCIIOCOOHOCTH MAIlIMH HAa BBICOKOM YPOBHE; HaBBIKAMU CTPOUTH U
WCIIOIB30BaTh MOJEIU JJIsi OMUCAHHWS W MPOTHOUPOBAHUS PA3IUYHBIX SIBJICHUM,
OCYIIECTBJISITh UX KAYECTBEHHBIN aHAIN3.

Kpurtepuu oueHKH BBINOJHEHUS KyPCOBOI0 NPOEKTA

OTJIMYHO 00yJaroIIuiicst IEMOHCTPHUPYET:

- cojaepxaHue W OGOPMIICHHE TMPOEKTa COOTBETCTBYET TPEOOBAHHSIM
JAHHBIX MEeTOIMYEeCKNX YKa3aHUN U TEME ITPOEKTA;

- TPOEKT aKTyajeH, BBIMOJIHEH CaMOCTOSITEIBHO, MMEET TBOPUECKHI
XapakTep, OTINYAETCSA ONPEEICHHOW HOBU3HOM;

- JaH OOCTOSATENbHBIN aHaIu3 CTETNIEHU TEOPETHUYECKOTO HMCCIICTIOBAHMS
MPoOJIEMBI, Pa3JIMYHBIX MTOIXO0B K €€ PEIICHUIO;

- B JIOKJaJie M OTBETaX Ha BOMPOCH TMOKa3aHO 3HAHWE HOPMATHUBHOM
0a3bl, y4TEHBI TIOCIETHUE W3MEHEHUS B HOPMATHUBHBIX JOKYMEHTax IO
JTAaHHOU TIpoOIeMe;

- mpoOjemMa packpbiTa TIIyOOKO W BCECTOPOHHE, MaTepuall H3JI0KEH
JIOTUYHO;

- TEOPETUYECKHUE MOJIOKEHHS OPraHUYHO COIPSIKEHBI C MPAKTUKOI;

- B TPOEKTE IIUPOKO HCIOJNB3YIOTCS MaTepUalbl HCCIEeI0BaHUSA,
MIPOBEJIEHHOTO aBTOPOM CaMOCTOSITEIbHO WJIM B COCTaBe Tpymmbl (B
OTIENbHBIX CIIydasix JOIMYyCKaeTcsi Omopa Ha BTOPUYHBIN aHaIW3
UMEIOUINXCS JaHHBIX);

- B IPOEKTE MPOBEICH KOJUYECTBEHHBIM aHanu3 MpoOiaeMbl, KOTOPBIi
HOJIKPEIUISIET TEOPUI0, MPHUBEAEHbI TaONHIbI, TpauKH, AUAarpaMMBbl,
(dhopmMyIibl, TOKa3bIBalOIINE YMEHHE aBTOpa (popMan3oBaTh pe3yabTaThl
UCCIICJIOBAHMUS;

- IIUPOKO TMPEACTaBIEH CIHUCOK HCHOJIb30BAHHBIX UCTOYHUKOB MO TEMe
POEKTA;

- TMPWIOKEHHS] K TMPOEKTY WIUTIOCTPUPYIOT AOCTHKEHHS aBTOpa U
MOJKPEIUISIIOT €r0 BBIBObI;

- 0 CBOEMY COJEpXKaHUI0O U (POpME MPOEKT COOTBETCTBYET BCEM
PEIbSIBICHHBIM TPEOOBAHUSIM.

X0po11o 00yyJaromuics 1eMOHCTPUPYET:

- cojaepkaHue U O(OpMIIEHHE NPOEKTa COOTBETCTBYET TPEOOBAHUAM
JAHHBIX MeTOIMYeCKUX yKa3aHHii;

- coZiepKaHME MPOEKTA B LIEJIOM COOTBETCTBYET 3asIBJICHHOMN TEME;

- IPOEKT aKTyaJIeH, HAIIMCaH CAMOCTOSITEIIbHO;

- JIaH aHaJIU3 CTENEHU TEOPETHUUECKOTO UCCIIEA0BAHMS TPOOIEMBI;

- B JIOKJIaJile M OTBETaX Ha BOIPOCHl OCHOBHBIE IOJIOKEHHUS PaOOTHI
pPacKpbITbl Ha XOPOIIEM WM JIOCTATOYHOM TEOPETUYECKOM U
METOI0JIOTMUYECKOM YPOBHE;

- TEOPETUYECKHUE TOJIOKEHUS CONPSHKEHBI C IPAKTUKOM;

- TPEACTaBIEHBl KOJMYECTBEHHBIE II0KA3aTElIH, XapaKTEepHU3YIOINE
pOOJIEMHYIO CUTYaIUIO;
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- HPAaKTHYICCKHUEC PCKOMCH Al 060CHOBaHbI;

- NPUIIOKCHHUA TI'PaMOTHO COCTABJICHBI W MPOCICIKHUBACTCA CBA3bL C
IIOJIOKCHUSIMHU KYpCOBOI'0O IPOCKTA,

- COCTABJICH CITMCOK MCIIOJIb30BAHHBIX UCTOYHUKOB 11O TCMC IMPOCKTA.

YIOBJICTBOPHUTEIHLHO 00yYaromuics: 1eMOHCTPUPYET:

- coaepxkaHue U O(opMICHHE NPOEKTa COOTBETCTBYET TPEOOBAHUSAM
JAHHBIX MeTOANYECKUX YKa3aHUH;

- MMEET MECTO OIPEIEICHHOE HECOOTBETCTBHUE COACPKAHUSA IIPOECKTa
3asBJICHHON TEeME;

- B JIOKJIaJIE U OTBETaxX Ha BOIPOCHI Hccieayemas npodaemMa B OCHOBHOM
packpeiTa, HO HE OTJIMYACTCS HOBU3HOW, TEOPETHYECKOW TIIyOMHOU W
apryMEHTUPOBAHHOCTBIO, HMMEIOTCS HE TOYHBIE WM HE IIOJHOCTHIO
MIPaBUJIbHBIE OTBETHI;

- HapylleHa JIOTMKA H3JI0KEHUs MaTepuaia, 3aJadd pacKpbIThl HE
IIOJTHOCTBIO;

- B [IPOEKTE HE MOJHOCTHIO UCIOJIB30BaHbl HEOOXOIUMBIE JJISI PACKPBITHS
TEMBbl HAay4Has JMUTEPATypa, HOPMAaTUBHBIE JOKYMEHTHI, a TaKke
MaTepuaibl UCCIEA0BaHUIT;

- TEOpeTHYEeCKHEe TIOJIOKEeHUs1 ciabo YyBS3aHBl C YIPaBIEHYECKOU
MPaKTUKOM, MpaKkTUYECKHE PEKOMEHJIAIMU HOCAT  (OpMalbHbII
0e3/10Ka3aTeNnbHbIN XapakTep.

HEY/0BJIETBOPUTEJIbHO 00ydJaronuics:

- conepkanne U o(hopMIICHHE MPOEKTa HE COOTBETCTBYET TPEOOBAHHSIM
JTAHHBIX MEeTOMYECKNX YKa3aHUIl;

- COJIEpKaHUE MPOEKTA HE COOTBETCTBYET €€ TEME;

- B JIOKJIaJIe ¥ OTBETaX Ha BOMPOCHI JaHBI B OCHOBHOM HEBEPHBIEC OTBETHI;
- TIPOEKT COJICPKHUT CYIIECTBEHHBIE TEOPETUKO-METOA0JOTHYECKUE
OIHMOKH ¥ TIOBEPXHOCTHYIO apTyMEHTAIIMIO OCHOBHBIX TIOJIOKCHUI;

- IPEIJIO’KEHHSI aBTOPa YETKO HE CHOPMYIIUPOBAHEI.

4.2.3. Kpurepuu onieHKH BbINOJHEHHS JIA00PAaTOPHOH padoThI

[Tpu BBITIONTHEHUHN TAa00PAaTOPHON PAOOTHI OOYJAIOIIUNICS TEMOHCTPHPYET:

3HAHUS: OCHOBHBIX CBOWCTB MaTepHaJIOB, IPUMEHSEMBIX B
AJIEKTPOOOOPYOBAHHMH,  TOKA3aTeId  KadecTBa  TEXHOJIOTHMYECKHUX  IPOIIECCOB,
3aKOHOMEPHOCTH M3MEHEHHS HaJIeKHOCTU B MPOIIECCE IKCIUTYyaTAIlMU U PEMOHTA.

yMeHusi: HaxoAuTh J(PGEKTHUBHBIE WH)XCHEPHBIE PEIICHUS TO TOBBIIICHUIO
HAJIS)KHOCTH, OPraHU30BaTh KOHTPOJb KayecTBA TEXHOJOTHMUYECKHUMH MPOIECCaMMU;
HaxoauTh J((PEKTUBHBICE WHKEHEPHBIE PEIICHUS IO TIOBBIIICHUIO HAJACKHOCTU
ANEKTPOOOOPYTOBAHUS C YIETOM TEXHUUYECKUX M YKOHOMUYECKUX KPUTEPHUEB, a TAKXKE
OpraHU30BaTh BHITIOJIHCHHUE ITUX PEIICHUH.

BJaJieHHe: METOJaMH pacdera I[oKaszaTeliel HaJAeKHOCTH; Crocobamu
MOBBIIICHUS ~ HAJEKHOCTH  TEXHOJIOTMYECKHUX MPOIECCOB; METOJaMH  pacuera
nmokasaresnen HAJIC)KHOCTH; criocobamu MOBBIIIICHUS HAJICKHOCTH
AMEKTPOOOOPYTOBAHUS B YCIOBHIX dKCIUTyaTaIlliy M PEMOHTA

Kpurepuu oueHKkH BbINOJHEHHS JIA00OPAaTOPHOH PadoThI

OTJIMYHO | 06yuarommiics IeMOHCTPHPYeT:
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- 3HaAHUS M0 J1a00paTOpHOU paboTe B OTHOM 00BEME;

- nabopaTopHas paboTa BBIIOJHEHA C COOJIIOICHUEM TIPABUIT TEXHUKU
0e30IMacHOCTH;

- MHCBMEHHBIN OTYET 10 TabopaTopHO paboTe 0(pOPMIICH BO BpeMs
3aHATUS, COJIEPKUT MOIPOOHOE OMICAHUE BCEX ITANOB Ja00paTOPHOMA
paboTHI,

- JIaHO MPaBWJILHOE Pa3BEPHYTOE 3aKIIOUCHHE.

X0pO1IOo 00yyaroLuics 1EMOHCTPUPYET:

- 3HaHWs 10 JabopaTOpHOM paboTe B JOCTATOYHOM OOBEME;

- JsabopatopHasi paboTa BBITIOJIHEHA C COOJI0/IEHUEM MPABUIT TEXHUKHU
0e30I1aCHOCTH;

- TUCHBMEHHBIN OTYET IO JIA0OPATOPHOU paboTe 0(hOPMIIEH BO BpeMsi
3aHSTHSI, COJIEP’KUT ONHUCAHUE BCEX ATANOB JAOOPATOPHOM pabOTHI,

- JTAHO TPaBWJIBHOE 3aKIIIOYCHUE.

YIOBJIETBOPHUTEIbHO 00yJaromuics IEMOHCTPUPYET:

— 3HaHHWC OCHOBHOI'0 MaTcpuaia, HO HCIBITBIBACT TPYAHOCTU B €ro
CaMOCTOSTEIILHOM BOCIIPOM3BEICHUH, OPUEHTHPYETCS B BOTIPOCAX MPH
3ammuTe JabopaTopHOM pabOThI  MOCPEACTBOM  JIOTOJTHHUTEIBHBIX
BOTIPOCOB TIPETIOIaBATEIS;

- nmabopatopHasi paboTa BHITIOJIHEHA C COOJIO/IEHUEM MPABUIT TEXHUKHU
0€e30I1aCHOCTH;

- TNHMCHbMEHHBIN OTYET Mo JJabopaTOpHOU paboTe CONEPKUT OTIMCAHKE
BCEX JTAIoOB JIA0OPATOPHOM PabOTHI, HO IOTTYCKAeT HETOUYHOCTH B
HCIIO0JIb30BAHNHN TEPMUHOJIOTHUH.

- JIaHO 3aKJIIOYEHHE IO LIeNTU pabdoThl, YTO MOKA3bIBAET HE CIOCOOHOCTh
oOyuarolerocs aHalIM3UpOBaTh MaTepual U AejaTh COOTBETCTBYIOIIHE
BBIBO/JIBI.

HEY/0BJIETBOPUTEJIbHO OOyyaromuiics 1€MOHCTPUPYET:

- HE 3HaHHE OCHOBHOT'O MaTepHualia, UCTBIThIBAECT TPYIHOCTH B €TO
CaMOCTOSITEIbBHOM BOCIIPOU3BEACHUH, HE OPUEHTUPYETCS B BOIpOcax
IIPU 3aIUTE JJabopaTOPHOU pabOTHI OCPEACTBOM JIOTIOTHUTEIBHBIX
BOIIPOCOB MPENOIaBaTes;

- nabopaTtopHas paboTa BBIIOJIHEHA C HAPYILIEHUEM PABUII TEXHUKH
0€e30I1aCHOCTH;

- TMHCHbMEHHBII 0TYeT Mo JabopaTopHOl paboTe HE BBHITOJIHEH

4.2.4. Kputepum OlleHKH BBINOJHEHNSI MPAKTHYECKOii padoThI

[Tpu BBIMOTHEHUU PAKTUIECKON pabOTHl 00YJAIONTUICS JEMOHCTPUPYET:

3HAHMSL: OCHOBHBIX CBOMCTB MaTepua’os, MIPUMEHSIEMBIX B
ANEKTPOOOOPYIOBAHNH,  TOKA3aTed  KauecTBa  TEXHOJOTUYECKUX  IPOIIECCOB,
3aKOHOMEPHOCTH U3MEHEHUS HA/IE)KHOCTH B IIPOLIECCE IKCILTyaTallud U PEMOHTA.

yMeHusi: HaxoAuTh J(PHEKTHUBHbIE WH)XCHEPHBIE PEIICHHUS TIO TOBBIIICHUIO
HAJIe’)KHOCTH, OpPraHU30BaTh KOHTPOJb KauecTBa TEXHOJOTHYECKUMHU MIPOILIECCaMU;
HaxoIUTh A(PEKTUBHbIE WHXEHEPHBbIE PEUIEHUS IO TMOBBIIICHUIO HAJEKHOCTU
ANEKTPOOOOPYIOBAHUS C YUETOM TEXHUUYECKUX U IKOHOMUUYECKUX KPUTEPHUEB, a TaKkKe
OpPraHU30BaTh BBIOIHEHUE ITUX PEIICHUM.

BJAJleHNe: METOJaMHM pacyeTa IOKa3aTejaed HaJeXKHOCTH; crocobamu
MOBBIIICHUS  HAJEKHOCTH  TEXHOJIOTMYECKUX  MPOLECCOB;, METOJaMH  pacueTa
nokaszaresnein HAJIEKHOCTH; criocodamu MOBBIIICHUS HaJIe’)KHOCTHU
AEKTPOOOOPYIOBAHUS B YCIOBHUAX AKCILTYaTallMM U PEMOHTA
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Kpurepyuu ouieHKH BBINOJHEHUA MPAKTHYECKON padoThl

OTJIMYHO 00yJaromuics: 1eMOHCTPUPYET:

- 3HAHUSA 0 NPAKTUYECKOH paboTe B OJIHOM 00bEME;

- MHCHMEHHBIN OTYET IO MPaKTUIeCKoi paboTe o(hopMIIeH BO BpeMs
3aHSITHS, COJIEPKUT OJIPOOHOE ONHMCAHUE BCEX ATANOB IMPAKTUYECKOM
paboThI,

- JIAHO NPABUJIBHOE PAa3BEPHYTOE 3AKIIOYCHUE.

XO0po11o 00yJaronuics IEMOHCTPUPYET:

- 3HaHWs 10 MPAKTUYECKOU paboTe B JOCTATOUYHOM 00BbEME;

- TUCHMEHHBIN OTYET IO MPAKTUYECKOHN paboTe 0PopMiIeH BO BpeMs
3aHSTHUS, COJICPKUT ONMHUCAHUE BCEX ATANIOB MIPAKTUIECKON pabOTHI,

- JIAHO NPABUJIBHOE 3aKIIIOUYEHHE.

YIOBJIETBOPUTEIbHO 00yJaroIIUIiCs IEMOHCTPHUPYET:

- 3HaHHWE OCHOBHOTO MarTepuajia, HO HCHBITHIBAET TPYAHOCTH B €ro
CaMOCTOSITEIbHOM BOCIIPOU3BEACHUH, OPUEHTUPYETCS B BONPOCAX MpU
3alllUTe MPAKTUYECKOW pabOThl TMOCPEICTBOM  JOTOJTHUTEIHHBIX
BOITPOCOB TPEIO1aBaTENs;

- TMCHMEHHBIN OTYET IO MPAKTUIECKON pabOTE CONIEP>KUT OMTUCAHNE
BCEX JTAMOB MPAKTUYECKON PabOTHI, HO JIOMyCKAET HETOYHOCTH B
WCTIOJIb30BAaHUH TEPMUHOJIOTHH.

- JIaHO 3aKJIIOYEHUE TI0 IeJIM PabOThI, YTO TIOKA3bIBAET HE CITIOCOOHOCTh
00ydJaromerocst aHAJIM3UPOBATh MaTEPUaJl U JIeJIaTh COOTBETCTBYIOIIHE
BBIBO/IBI.

Hey/10BJIeTBOPHUTEIbLHO oOyuaronuiicss AeMOHCTPUPYET:

- HE3HaHHe OCHOBHOT'O MaTepuaia, UCHBITHIBAET TPYJHOCTHU B €ro
CaMOCTOSITEIbBHOM BOCIIPOU3BEACHUH, HE OPUEHTUPYETCS B BOIpOcax
IIPU 3alUTE MPAKTUYECKON paboThl MOCPEACTBOM JIOMOJIHUTEIBHBIX
BOIIPOCOB NPENOIaBaTeNs;

- TMHCHbMEHHBII OTYET MO NMPaKTUYECKOi paboTe HE BHIOJIHEH

4.2.5. Kputepun oueHKHU pelieHusi CHTYallMOHHBIX 3a/1a4

[Tpu pacyeTe CUTYallMOHHBIX 33/1a4 00YYAIOIIUIICS JEMOHCTPUPYET:

3HAHUA: TEXHOJOTMYECKOro Tpolecca CcOOpPKH, MOHTaXKa, PEryJIupOBKH U
PEMOHTA 3JIEKTPOOOOPYIOBaHUS; TMpUEeMa M TpaBWia BBIMOJHEHUS OIepanui 1o
TEXHUYECKOMY OOCIYKUBaHUIO, TEKYIIEMY PEMOHTY M KalUTAJIbHOMY PEMOHTY;
HAaMMEHOBaHW, MapKUPOBKY, CBOMCTB 00pabaThiBaeMOro MaTepuaia;

YMEHUs: BBHINONHATH pPAacdeT JIIEKTPOOOOPYNOBAaHUA TMPH TMPOSKTUPOBAHUMY;
BBHITIOJIHATH OTJACNIbHBIC OMNEPAIMH KalWTaJIbHOTO PEMOHTa 3JIEKTPOOOOPYIOBAHUS;
OpPraHU30BBIBATh M PETYIHPOBATH TPYIAOBBIE OTHOIIEHUS C PAaOOTHUKAMU; MPUHUMATH
peuieHus B 00J1aCTU OpraHu3alui 1 HOPMUPOBAHUS TPY/a;

BJIaJIeHUE HABBIKAMM: pacueta HKOHOMHUYECKUX nokKaszartesnen
ANEKTPOPEMOHTHOTO TMPEANPUATHS C YUYETOM TEXHHUYECKUX U SKOHOMHUYECKHX
KPUTEPHUEB;, TIO TEXHOJOTWH W OPTraHW3alliy BBHITIOJHEHUS AICKTPUPHUITMPOBAHHBIX
paboT B pPACTCHUEBOJCTBE U JKMBOTHOBOJICTBE; OMPEICICHUS HEHUCIPABHOCTEH
AIEKTPOOOOPYIOBAHUS MTPU KAMMUTAIHLHOM PEMOHTE.

KpHTepnu OIICHKHU PCIICHUA CUTYAIIHUOHHBIX 3aJ1a4

23







