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Pabouyto mporpamMmy cocTaBuiI(H):
npodeccop kadeapsl «IIEKTPOCHAOKESHHE U DIEKTPOTEXHUKAY, JOLCHT, 1.T.H., KyBmmHOB A.A.

(Oondicnocmy, yuernoe 36anue, cmenensb, Pamunus U.0.)

TOTEHT Kadenpsl « IIEKTPOCHAOKEHHE U AJICKTPOTEXHUKAY, TOIEHT, K.T.H., [llanoanos C.B.

(Oondicnocmy, yuernoe 36anue, cmenetsb, Pamunus U.0.)

PenensupoBanue pabodeid mporpaMMbl JUCIUIUTHHBL:

v OtcyrcTBYyeT

Penensent

(OondcHocmy, yueHoe 36anue, cmenensb, Pamunus 1.0.)

Pabouas mporpamma qucuMIUIMHEI coctaBieHa Ha ocHoBaHuu OI'OC BO u yuebHOTrO miiana
HAarpaBJIeHUS TOATOTOBKU
13.04.02 DnexTpoIHEpreTHKa U AMEKTPOTEXHUKA

Cpok aeiicTBus padoueil nporpaMMbl JMCOMILINHBI 10 «31» aBrycra 2028 r.

YTBEPXIEHO

Ha 3acenanuu kadenpsl
«DIIEKTPOCHAOKEHHE U DIIEKTPOTEXHUKA»

(mpotoko:n 3acenanus Ne 3 ot «02» okTs16ps 2025 r.)



1. Ileaib 0cBOEHUA TUCHUILIHHBI

Llens OCBOGHHMS IUCHUIUIMHBI — OOy4eHHE OO0ydJaromuxcs O0a30BBIM TEOPETHYECKUM
S3HAHUAM U MPAKTHUYCCKUM HABBIKAM OpraHu3ali U MPOBCACHHUA AUATHOCTHUKHW OCHOBHLIX BH/I0B
JJIEKTPOIHEPreTHUECKOTO  00OpYIOBAaHUS C  HCIHOJIB30BAaHMEM COBPEMEHHBIX METOAMK U
TCXHUYCCKUX CPCIACTB. HSy‘-IGHI/Ie MCTOHOB OIPCACIICHUSA q)aKTI/I‘-IeCKOI‘O TEXHHUYCCKOI'O COCTOsAHUA
JIEKTPOOOOPYJOBaHMS, MPOrHO3MPOBAHMS JWHAMUKM H3MEHEHUS (DaKTHYECKOTO TEXHHYECKOTO
COCTOSIHUSL M OIPENEeNICHUsI OCTaTOYHOTO pecypca. YMEHHE IMPHUMEHSATh METOJbl TEXHHUYECKOU
JMAarHOCTUKU JUISL  ONpEAETICHUS ONTHMAJIbHOTO MOMEHTAa MPEKPAlIeHUs] AKCILTyaTalluu
anekTpoodopynoBanusi. PopmupoBaHue Mpo(ecCHOHANTBHBIX KOMITETCHIINH.

2. Mecro nucuumiuabl B cTpykrype OIIOITI BO

JlanHas qucuuiuiMHa oTHocutes biokyl «/lucuumimunsl (Moaynu)» (BapuaTHBHAs 4acTb).
JucuummHel, yaeOHbIe KypCchl, HA OCBOCHHH KOTOPBIX 0a3upyeTcs JaHHas TUCHUTUIMHA (y4eOHBIN
Kypc) — «TeopeTnueckue OCHOBBI BJIEKTPOTEXHUKH», «OpraHuzanus 3KCIUIyaTallkd M PEMOHTA
3JIEKTpo0OOopynoBaHus», «IIpon3BOACTBEHHAs IPAKTHKA (HAYYHO-UCCIIEA0BaTEIbCKas padoTa)».

JIMCUUIUINHBL, y4yeOHble KypChl, Ul KOTOPbIX HEOOXOAMMBI 3HAHMs, YMEHMs, HAaBBIKH,
npuoOperaeMble B pe3ysbTaTe U3ydyeHUs JaHHOW TUCHUIUIMHBI (yueOHOro kypca) — «CucTeMHBbIN
aHaJlu3 M MPUHATHE pEIIEHUH IO TOBBILICHUIO HAJEKHOCTU CUCTEM 3JIEKTPOCHAOXKEHUS,
«ABTOMATH3alUsl  CUCTEM  DJJEKTPOCHAOXKeHWs  (IPOABHHYTHIA  YpOBeHb)», «PacderHo-
9KCHEPUMEHTAJIbHbBIC UCCIIEAOBAHUS TUHAMUKUA CHCTEM 3JIEKTpOCHa0KeHus», «[Ipou3BoacTBeHHas
NpaKkTUKa (HaydHO-UCCIIEA0BATENbCKas paboTa)y», BBITYCKHAsI KBATM(pHUKAIIOHHAs padoTa.

3. [Inanupyemsble pe3yJbTaTbl 00y4eHHS

DopmHupyeMbIe H Nuauxaropsl
KOHTPOJIMpyeMble AOCTHKEHUS ILlnanupyemsble pe3yibTaThl
KOMITETeHIMHU KOMIIeTEeHI U o0y4eHus

(K01 1 HAMMEHOBAHUE)

(Ko 1 HAMMEHOBaHUE)

[1K-2 Cnocoben
yIpaBIsATh
JEATEIbHOCTBIO 110
AKCIUTyaTaIid 00BEKTOB
ANEKTPOIHEPTETUKU

[1K-2.1. IIpoBoauT aHanus
CTaTHCTUKH, (popMHUpYyeT
3aKIII0YeHUE 00
IKCILTyaTaI[AOHHOM
COCTOSTHHH
AIEKTPOOOOPYIOBAHMSI,
MPUYMHAX OTKJIOHEHUH OT
HT/, Boimaer
PEKOMEH/IallUH TIO
CO3JaHUIO HanOoIee
HAJIC)KHOM CXEMBI
IIEKTPUICCKUX
COCIUHEHUI 00BEKTOB
IIEKTPOIHEPTCTUKH

3HaTh: OCHOBBI OOIIEH TEOPUU
TEXHUYECKOH TMarHOCTUKHU, METO/IbI
IPOTHO3UPOBAHUS TEXHUUECKOTO
COCTOAHUA OCHOBHBIX BUI0B
3JIEKTPOOOOPYIOBaHUS

YMeTh: IPUMEHSTH aITOPUTMBI
MOUCKa Ie(HEKTOB I PEIICHUS
NPAaKTUYECKHX 3a/1a4, OTIPeIeNATh
IMPUYUHBI OTKAa30B
AIIEKTPOOOOPYIOBAHUS, IPUMEHSTh
METOAbI TEXHUYECKOM JAUarHOCTHUKHU
JUIs oTipesieNieHust paKTHYECKOTo
COCTOSIHUS 3JIEKTPOOOOPYIOBAHMUSI

Bnagers: MeTomaMu TEXHUYECKOM
JIMArHOCTUKHU, TEOPETUYECKOTO
aHaJIn3a TEXHUYECKOTO COCTOSTHUS
00BEKTOB TMAarHOCTUPOBAHMS

[1K-2.2. OuenuBaer
3¢ peKTUBHOCTH
YIPaBISIONTNX

3HaTh: HOPMATUBHO-TEXHUYECKUE
JIOKYMEHTHI B 00J1aCTH METOJIOB U
CPE/ICTB TEXHUUECKOW TUAarHOCTUKHU




DopmupyeMbIe H
KOHTPOJIHpyeMble
KOMIIeTeHIUH
(KO 1 HAMMEHOBAHUE)

HNuauxkaropsl
JOCTHKEHUS
KOMIIeTeHIIM it
(Ko ¥ HAMMEHOBAHUE)

[lnanupyemble pe3yJibTaThI
o0yueHust

BO3JICUCTBUH NPH
WU3MEHEHUN
9KCILTYaTallMOHHOT' O
COCTOSIHUSL OOBEKTOB
AJIEKTPOIHEPIETUKU

AJIEKTPOOOOPYIOBaHMUS; TPEOOBAHUS
K AJIEKTPOIHEPTeTUICCKUM H
SJICKTPOTCXHUYCCKHUM CUCTEMaM B
00J1aCTH HAJISKHOCTH; METOIbI
AUAarHoCTUPOBAHUA BHEITHEN U
BHYTPCHHEH H30JISIHH
AJIEKTPOOOOPYTIOBAHUS

YMmeTh: pa3pabarbiBaTh CTPYKTYpPHbBIE
CXEMBI CPEACTB TEXHUYECKOU
JIMarHOCTUKU; PACCUUTHIBATH
MapaMeTpbl JUarHOCTUYECKUX
MIPU3HAKOB JIEKTPOOOOPYAOBAHUS

Bmagers: MeTomaMu TEXHUYECKOM
JIMAarHOCTUKHU, TEOPETUUYECKOTO
aHAJIM3a TCXHUYECKOTO COCTOSHUS
00BEKTOB TMATHOCTUPOBAHMS;
METOaMH OTIPEICICHHS MECT
MTOBPEXKICHUS KAOCIbHBIX U
BO3JIYIIHBIX JIMHUN BHICOKOTO
HanpsHKEHUA C CeTSIX C
M30JIMPOBAHHOMN U
[JIyX03a3€MJICHHOW HENTPAJIbIO;
HaBBIKAMH BBIOOpA TMAarHOCTUYECKUX
MIPU3HAKOB JJIs ONIPEIeTICHUs
TEXHUYECKOI'O COCTOSTHUS
3JIEKTPOOOOPYI0BaHUS




4. CTpyKTYypa M coJepKaHue TUCHUILIMHBI

Mopnyas (pa3aen)

y4eOHol

Bun

padoThI

HaumeHnoBanue TeM 3aHATHH
(yueOHOM padoThI)

Cemectp

Oo0nbem,

Banasl

HNHTepakTus, 4.

®opMbl TEKYLLEro
KOHTPOJIA
(HaMMeHOBaHUe
OLICHOYHOI0
cpeacrsa)

Pazpnenl.
XapakTepHucTHKa
DIIEKTPOYCTAaHOBOK
KaK 00bEKTOB
TMarHOCTHPOBAHUS

Jlek.

3a1auy JUarHOCTUPOBAHUS.
JlnarHoctuyeckre npusHaku. AJTOPUTM U
CpeACTBa IMAarHOCTUPOBAHUS

Bomnpocs! BxonHOTO
KOHTPOJIS

Cp.

CaMocCTOsATEIbHOE U3YYCHUE
TEOPETUICCKOT0 MaTepHala Mo yueOHuKaM
1 Y4eOHBIM TOCOOHSIM C TIOJITOTOBKOM K
MIPAKTUICCKUM 3aHATHSIM (IIOITOTOBKA
JTOKJIa/1a)

Jluarnoctuueckue npusHaKku
BBICOKOBOJIBTHOTO AJIEKTPOOOOPYTOBAHHUSL.
CTpyKTypHBIE CXEMBI CPEICTB
JTUArHOCTUKHU. AJITOPUTMBI
JTMArHOCTUPOBAHUS JIEKTPOOOOPYIOBAHUS

Joknaz mo teme
MPaKTUYECKOTrO
BAHATUA

Pazgen 2. Metoasl
MIPOTHO3UPOBAHUS
TEXHUYECKOT'O
COCTOSIHUSI
3IEKTPOYCTAaHOBOK

Jlek.

XapakTepucTHKa 3a1a4U
nporHo3upoBaHusi. OCHOBHBIE
Pa3HOBUIHOCTHU aJITOPUTMOB IIOMCKA
negexToB. TUIIOBbIE CTPYKTYpPbI CUCTEM
nuarHoctupoBanus. [Tokasarenu
TEXHUYECKHUX CPEJICTB TNAarHOCTUPOBAHUS

CamocrosiTenbHOE U3yUYEeHHE
TEOPETHUYECKOTO MaTepHalia 1o yueOHuKam
1 y4eOHBIM OCOOUSM C TTOJITOTOBKOM K
HpaKTI/IquKI/IM 3aAHATUAM (HO}IFOTOBKa
JTOKJIaJ1a)

IIp.

[TocnenoBarenbHbIil aroput™. Pacuer
I0Ka3aTesiel TEXHUYECKUX CPENICTB

JMAarHOCTUPOBAHUS MTOUCKA 1e(HEKTOB

Joknazn mo Teme
[PaKTUYECKOTrO
3aHSTHUS




Pazzen 3. Metoabl
Y cpeacTBa

NTMarHOCTUPOBAHUS
BHEIITHEH W30JIAIIHN

JIek.

KoHTponb conpoTuBiIeHNs N30SI,
JIMarHoCTUPOBAHUE TUPIISTH/IBI H30JIATOPOB
Ha OCHOBE TOKAa yTEYKH.
JIMarHoCTUPOBAaHUE U30JSITOPOB HA OCHOBE
aHaJIM3a paclpeesIeHUs] HapsDKEHUs Ha
TUPJISHJE.

JlnarHocTupoBaHUE U30JISLUN HA OCHOBE
MH(PAKPACHOTO U3ITyUCHHUS.
JMarHoCTUPOBAHUE U30JITOPOB HA OCHOBE

OINTUYECKOT0 U3ITyYEHHUS.
JMarHoCTUPOBAHUE U30JIITOPOB HA OCHOBE
perucTpany YaCTUYHbIX pa3psiioB U
BBICOKOYACTOTHBIX 3JIEKTPOMArHUTHBIX
W3IIy4eHU.

Cp. CamocTosiTeTbHOE U3YUCHHE [IpakTuueckue
TEOPETUYECKOro MaTepuaa no yueoOHuKam 3a/1aHMs
1 y4eOHBIM TTOCOOUSIM C TTOATOTOBKOM K
IIPAKTUYECKUM 3aHATHM (pelieHue 3a/1a4)

IIp. TexHu4eckue cpercTBa TUarHOCTUKA Hoxnan o teme

H30JISITOPOB HA OCHOBE TOKA YTEUYKH.
TexHuueckue cpeacTra TMarHOCTUPOBAHUS
M30JISIMA Ha OCHOBE HH(PPAKPACHOTO
W3TyYEHHUS

IMPAKTUYCCKOT'O
BaHATUSA




Paznen 4. . Meronbl
U CpeACTBa
TMarHOCTUPOBAHUS
BHYTPEHHEN
M30JISLUH

JIek.

OcHOBHBIE BUIBI BHYTPEHHEH U30JISAIUH U
MPUYHHBI OTKA30B.

JlnarHocTupoBaHKE Ha OCHOBE M3MEPCHHUS
TMSJICKTPUIECKUX MTOTEPh U30JISIINH.
KoHTpoib CONpOTUBICHUS U30ISAIIH U
koa(durmenta abcopOum.

KOHTpOIb COCTOSIHUS U30JISIITUH 110
WU3MEHEHHIO EMKOCTH.

KoHTpOIb H30IS1MH 110 ITapamMeTpam
YAaCTUYHBIX Pa3psiioB.

KoHTpOJIb COCTOSHUS U30JISIHN
TpaHchopMaTopa o YaCTOTHBIM
XapaKTePUCTHKAM.

Merto BbISIBICHHS TIEPEKTOB B U3OJISAIUH
110 aHAJIM3Y ra30B, PACTBOPEHHBIX B MacIIe.

CaMocTosATenbHOE NU3YYECHHE
TEOPETUYECKOr0 MaTepHasa 1o yueOHuKam
1 Y4eOHBIM MOCOOMSM € IOJTOTOBKOM K
MIPAKTUYECKUM 3aHITHSIM (pelleHue 3a1a4)

IIpakTueckue
3a1aHNs

IIp.

TexHuueckue cpeacTBa U3MCPCHUSA
AUDJICKTPUYCCKUX IMOTEPH U30JIAINN

Jloknaz mo teme
MPaKTUYECKOTO
BaHSITHS

Pa3znen 5. MeToanl
U cpe/icTBa
HI/IaFHOCTI/IpOBaHI/ISI
anmnapaTroB
BLICOKOTO
HaIpsKEHUS

JIek.

OcHOBHBIE IPUYNHBI OTKA30B.
JlnarHocTUpOBaHUE MACIOHAIIOJIHEHHBIX U
BO3IYILIHBIX BBIKIIOYATEIEH.
JlnarHocTupoBaHKe BBOJOB BBICOKOTO
HaIpsHKEHUS.

JlnarHocTUpOBaHKUE CUIIOBBIX

KOH/IEHCAaTOPOB.

JlnarHocTUpOBaHUE N3MEPUTEIBHBIX
TpaHCPOPMATOPOB TOKA U HATIPSKEHHUS.
JlnarHocTupoBaHu€e pa3psIAHUKOB U
OTpaHUYUTENIEH NTepEHANPSIKEHUN

Joxnan




Cp.

CamMocTosATeIbHOE U3YUYEHHE
TEOPETUYECKOT0 MaTepHaia 1o yueOHuKam
1 y4eOHBIM TTOCOOUSM C TIOJITOTOBKOH K
MPAKTUYCCKUM 3aHSATHM (pElICHUE 3a/1a4)

OcHOBHBIE BUJIBI OTKa30B
MACJIOHAMOJHEHHBIX U BO3YIIHBIX
BBIKITIFOUaTesieii. OCHOBHBIC BUJIBI OTKA30B
BBOJIOB BBICOKOT'O HAIIPSP)KEHUS U CUIIOBBIX
KOHJIeHCcaTopoB. OCHOBHBIE BU/IbI OTKA30B
W3MEPHUTEIIBHBIX TPaHC(POPMATOPOB TOKA U
HarpspkeHus. OCHOBHBIE BUIbI OTKAa30B
Pa3pAIHUKOB U OTPAaHUYUTENCH
IIepeHaNPSHKCHUM.

Joknaz o teme
MPaAKTUYECKOTO
BaHATUA

Paznen 6.
JlnaraoctupoBaHue
KaOeJIbHBIX U
BO3YIIHBIX JTUHUN
BBICOKOTO
HaIpsHKEHUS

Jlek.

OCHOBHBIE IPHUYHUHBI OTKA30B KaOCIIbHBIX
JIMHUH.

Mertoibl onpeiesIeHUs MECT OTKA30B
Ka0enbHBIX TUHUNH. OCHOBHBIE BUJILI
OTKAa30B 3JIEMEHTOB BO3/IyIIHbIX JIMHH.
Mertoabl U cpencTBa ONMpPEACIICHUS] MECT
MOBPEXKICHHS HA BO3AYIIHBIX JTUHUSAX
6...35 kB. MeToabl 1 TeEXHUYECKHE
CpeJZICTBA OIPEAEIICHHS] MECT MOBPEXKICHUS
BOo3aymHbIX JuHUHN 110 kB 1 BbITIIE

Jlokman

Cp.

CamocrosiTeTbHOE U3YUECHHE
TEOPETHUYECKOTO MaTepHalia 1o yueoOHuKam
1 y4eOHBIM OCOOUSM C TTOJITOTOBKOM K
HpaKTI/IquKI/IM 3aAHATUAM (HO}IFOTOBKa
JTOKJIaJ1a)




IIp.

CtpyKTypHasi cxeMa TEXHUYECKUX CPEJICTB
JUIS TUCTAHIMOHHBIX METOI0B
OTIpe/IeTICHUs] MECTa 0TKa3a KaOeIbHBIX
JIMHAH.

MuKpoIpo1ecCOpHble UHIUKATOPHI
OTIpe/IeIICHUS PACCTOSIHHS 10 MECTa
TTOBPEXKICHHUS.

Joknaz o teme
MPaKTUYECKOTO
B3aHATUA

KonTpons

35,65

ITA

Craua ’K3aMeHa

0,35

Hroro:

108




5. O0pa3oBaTebHbIE TEXHOJIOTHU

Jlisi  OIEeHKM 3HAaHWM, YMEHMS M ypPOBHSI NPOPECCHOHATBHBIX KOMIICTCHIIUH,
NpUOOpeTaeMbIX  BBIMYCKHHUKOM B MpOLECCe  M3YyYeHUs  JTUCHUIUIMHBI  «/narHoctuka
AJIEKTPOOOOPYI0BAHU», UCIIOJIB3YIOTCS TEXHOJIOTUH TPAJAULIUMOHHOIO O0yUEHUS:

- JICKLIH;

- IPaKTUYECKHE 3aHATUA C YCTHBIM ONPOCOM  OOyYamoImuXcs ©  3aKperyieHueM
TEOPETHUYECKOr0 MaTepuana;

- UHIUBUAYaJIbHbIE W TIPYIIIOBBIE KOHCYJIbTAMU II0 TEOPETUYECKUM M IIPAKTUYECKH
BOIIPOCaM Kypca;

- BBITIOJIHEHUE TPAKTHYECKUX 3aJaHUN, KOTOpBIE MO3BOJISIOT MPUOOPECTH MpPaKTHYECKHE
3HAHUSA WM HaBBIKM pEIIeHUs 3a7aud U pPadoThl C HOPMATHBHOM, METOJIMWYECKOM, Hay4dHO-
TEXHUYECKOM U CIIPABOYHOU JINTEPATYPOIL;

- IPOBEJICHUE PA3IUYHBIX (OPM CaMOCTOSTENbHOM paboThl, KOTOPast BKIKOYAET MOJATOTOBKY K
JIEKIIMOHHBIM M IPAKTUYECKUM 3aHATHIM, IIOATOTOBKY JOKJIAAa M €ro IPE3eHTAlUU K 3alluTe Ha
MPaKTUYECKOM 3aHSATUH.

6. MeToauyeckne yKka3aHusi 10 OCBOCHUIO TUCHHMIIIUHBI

6.1. OOyuaromuMcsi HEOOXOIMMO O3HAKOMMTBHCA: C COJAEpKAaHMEM pabodeil Mmporpammbl
mucuuiuieel (nanee — PIIJI), ¢ memsaMu M 3ajgayamMu JUCLUIUIMHBL, €€ CBSI3SIMH C JIPYTMMHU
JUCHUTUTMHAME  00pa30BaTeNbHONW IMPOrpaMMbl, METOAMYECKMMH pa3pabOoTKaMyd 10 JaHHOU
JUCLUTUIMHE.

6.2. Meronnyeckue yka3aHus 10 HOJTOTOBKE K JIEKIIMOHHBIM 3aHATHSM.

B xome nexkuuil paccMaTpuBarOTCS OCHOBHBIE TIOHSATHSL TEM, CBSI3aHHbIE C HHUMH
TEOPETUYECKHE U MPAKTUYECKUE TPOOIEMBI, JAIOTCS PEKOMEHJAIUU JJIsl CAMOCTOSTEIIbHON pabOThI
U TOATrOTOBKE K MPAaKTUYECKUM 3aHATUAM. [lo3ToMy wu3yueHHe JUCHMIUIMHBI Tpelyer
CUCTEMATUYECKOTO U TOCJIEA0BAaTENbHOIO HAKOIUIEHUS 3HAHUI, CJIeJ0BaTeNbHO, MPOIYCKU
OTJENIBHBIX T€M HE MO3BOJIAIOT TIIyOOKO OCBOMTH mpeamMeT. OOywarommmcs nepea odeperHon
JeKUuuerd HeoO0XOAMMO MPOCMOTPETH/MOBTOPUTH MaTepHalibl mpeabiaymiet  jgexkuuu. Ilpu
3aTPYAHEHUSX B BOCIPHATHM MaTepuana CileayeT oOpaTUThCS K OCHOBHBIM JIMTEPATYPHBIM
HCTOYHUKAM.

6.3. Meronnueckue yka3zaHus 10 NOJATOTOBKE K ITPAKTUYECKUM 3aHITHSIM.

B xone mpakTudeckux 3aHATUN YIIyOJsIOTCS M 3aKpEIUIsioTCS 3HaHUS O0ydarouuxcs Io
psAy PacCMOTPEHHBIX Ha JIEKIMSX BOIPOCOB, 3HAHUU IO COBPEMEHHBIM METOJAM JAMATHOCTHUKH
OCHOBHBIX BHJIOB 3JIEKTPOIHEPreTHUUECKOTO OOOpYIOBAaHUS C HCIIOJIB30BAHUEM COBPEMEHHBIX
METOAMK M TEXHUYECKUX CpeAcTB. Ha mpakTHUecKuX 3aHATUSX pPAa3BUBAIOTCS CHOCOOHOCTH
UCIIOJIb30BaTh COBPEMEHHbIE HH(OPMALMOHHBIE TEXHOJOTHH, YIpPaBIATh HHPopManueil c
NPUMEHEHHEM MPHUKIJIAHBIX POrpaMM; UCIOIb30BATh CETEBbIE KOMIIBIOTEPHBIE TEXHOIOTHUH, Oa3bl
JAHHBIX U MAKEThl MPUKIAJHBIX MPOAYKTOB. [Ipy MOArOTOBKE K MPAKTUYECKUM 3aHITHUSIM KaXKIbIl
00y4aronUics TOTKEH:

— U3YyYUTh PEKOMEHIOBAHHYIO JIUTEPATYPY;

— U3Y4YUTh MaTepPHAaJIbI JIEKIIHH;

— MOJTOTOBUTH OTBETHI HA BCE BOIIPOCHI 110 U3y4aeMoil TeMe;

— BBIIIOJIHUTH JOMAIIIHEE 3aJaHUE, PEKOMEHJOBAaHHOE IIPENOAABATENEM IIPpU H3YyYEHUH
KaXKIOM TEMEI 3aHSITHSI.

Ilo 3amanuio mnpenogaBarens OOydYarOUIMICA JODKEH MOATOTOBUTH JOKJIAA IO TeMe
MPAKTHYECKOro 3aHATHA. B mpoliecce moaroToBKM K MPaKTUYECKUM 3aHATHIM 00y4daroluecss MOryT
BOCIIOJIb30BaThCsl KOHCYNIbTALUSMM ITPETNOgaBaTels.

6.4. CamocTosiTenbHas paboTa BKIIOYAeT B ceOsl BBHIIOJHEHUE Pa3IMYHOTO pojia 3aJjaHuil 1
CaMOCTOSITENIbHOE M3yYeHHE TEOPETHUECKOro mMarepuajga Mo y4eOHHKaM U y4yeOHBIM MOCOOHUSIM C
HOJArOTOBKOHM K NMPaKTHYECKUM 3aHATHAM. KOHTpPOJIb cCaMOCTOATENbHONW paboThl 00yUaromuXCs Hal
IIPOrpaMMOIl Kypca OCYILECTBISETCS B XOAE NPAKTUYECKHUX 3aHATHM (YCTHBIM ONpOC, penieHHe
3a/1a4, MyOJIMYHOE BBICTYIUICHHE C TOKJIAJ0M I10 BEIOpAHHOM TeMe, TECTHPOBAHHUE).



7. OueHOYHBIE CPEICTBA

7.1. IlaciopT OLIEHOYHBIX CPEACTB

Koa koHTpo/IMpyemMoii KOMIIeTEeH U HaumeHoBanue

(1M ee yacTH) OLICHOYHOI0 CpeacTBa
3 [IK-2.1 Jlokiaz 1o TeMe MpakTUYeCKOTo 3aHATHS
Bompocs! k 3x3ameny Ne 4-5,7-10, 12-14,
18-30, 37-58
3 [1K-2.2 Jlokmnan 1o Teme nIpaKkTU4eCKOro 3aHsATUs
Bomnpocs! k 3x3ameny Ne 1-3, 6,11,15-
17,31-36,59-60

Cemectp

7.2.1. TunoBble 3aJaHUsl WJIM HHbIE MAaTepPUAJIbl, HeOOXOAMMBbIe IJsi TeKYyIero
KOHTPOJIS M0 JTUCHUILINHE «/{MarHocTuka 31eKTpoos6opy/10BaH U

7.2.1.1. BX0qHO# KOHTPOJIb

Bomnpockl BX0JHOT0 KOHTPOJIA:

OcHoBHbIE 337]a4l TEXHUYECKOM TMarHOCTUKHU AJIEKTPOIHEPTETUUECKOT0 000PYJOBaHMUSL.
OcHOBHBIE 331a4l TEXHUYECKON TUAarHOCTUKHU 3JIEKTPOIHEPTETHUECKOro 000py10BAHUS.
[TapameTps! AMarHOCTUPOBAHUSL.

Knaccugukanus oTkazos.

MaremaTrueckrue MOJIEIH B 331a4aX JTUArHOCTHKH.

[Tporno3upoBanue pecypca o0opynoanus. OcTaToUHbIH pecypc.

MeTo/1bl TMAarHOCTHKY 3JIEKTPOTEXHUUECKOT0 000py10BaHUSI.

TemoBble METOIbI JUATHOCTHKHU.

Bubpoauarnoctrka. BubpanuoHHbIii MOHUTOPUHT.

0. MeTo 4acTUYHBIX pa3psioB.

SN R WD~

KpaTKOC OMUCAHUEC U PEIVIAMEHT BbBINNOJHCHUS

Bxo1HO# KOHTPOJIb IPOBOUTCS Ha NepBOi Jekiuu. OH npeacTaBiseT OO0l KOHTPOIbHBIN
cpe3 3HaHUU U3 10 OCHOBHBIX BOIIPOCOB, OTBETHI Ha KOTOpbIE OOYyYaroIIMiiCS JOKEH 3HATh B
pe3yibTaTe W3y4eHHUs NpeIblAyIIUX AUCUUIUIMH TOo mporpamme OakanaBpuaTta. KoHTpouss
IIPOBOJUTCA IO OLICHKE OCTAaTOYHBIX 3HAHMM 110 JUCHUIUIMHAM «TeopeTHYecKue OCHOBBI
AIIEKTPOTEXHUKN», «OpraHuzanus OHKCIUIyaTalldM W PEMOHTa  3JEKTPOOOOPYIOBaHMSY,
«ONeKTpUYecKre CTaHIIMU U MOACTaHIUNY. [locTaBiaeHHbIE BOIPOCH! TPEOYIOT TOUHBIX U KOPOTKHUX
OTBETOB. BXOJIHOW KOHTPOJIb MPOBOJUTCS B MHCbMEHHOM BuAe B TedeHue 15-20 munyr. Wrtorm
BXOJHOTO KOHTPOJS HCIOJB3YIOTCA JUIsi KOPPEKTUPOBKH METOIUK IPOBEACHUS JEKIHOHHBIX H
IIPaKTUYECKUX 3aHATHUM.

Kpurepun onenkn:

- OTMETKa «3aYT€HO» BBICTABISETCS 00yJaroIeMycsl, €Clii JaHbl IPaBUIbHbIE OTBETHI Ha 4-
10 BompocoB;

- OTMETKA «HE 3aYTEHO», €CJIU MIPABWIbHBIX OTBETOB MEHee 4-X.

7.2.1.2. 3anaun

Tunosble 3axa4n:




1. /[aiite omnpeaeJeHusi CJAeAYIOIIMM TOHATHAM: TeXHHUYeCKasi [IMATHOCTHKA,
JAUATHOCTHPOBAHME, THATHO3

Texuudeckasi MarHoCTHKa — 00J1acTh 3HAHUM, OXBATHIBAIOLIASl TEOPHIO, METOBI, aITOPUTMBI U
CpEIICTBA OIICHKU COCTOSIHUSI TEXHUUECKUX OOBHEKTOB.

JlnarHocTupoBaHue — IMPOLECC ONPEAETICHUs COCTOSIHUSA TEXHUYECKUX 00BEKTOB. Pasmiyaror
paboyee, Mpr KOTOPOM Ha 00BEM MOAAIOTCS BCE HEOOXOIUMBIE I Pa0OTHI BO3IEUCTBUS; TECTOBOE, IIPU
KOTOPOM COCTOSIHHE OOBEKTa OIPEIENISETCS 110 €ro Peakiiiy Ha CielMalIbHbIE TECTOBbIC BO3ACHCTBHUS.

Jlnarno3 — pe3ynbTar JUarHOCTUPOBAHMSL.

OOBeKT, COCTOSIHUE KOTOPOT'O OLICHUBAETCSA, HA3bIBAETCS OOBEKTOM IMAarHOCTUPOBAHUSI.

2. JlaiiTe omnpeaejeHdsi CJAeIYIOIMM TNOHATHAM: PadoTOCIOCOOHOCTb, IITATHOE
(pyHKIIHOHMPOBaHME; HEPAOOTOCIOCOOHOCTDh, HEIITATHOE (P)YHKIMOHMPOBAHHE

PaborocmocoOHOCT — cocTOsiHME OOBEKTa, MPU KOTOPOM 3HAYCHHUS BCEX IapaMETPOB,
XapaKTePU3YIOUIMX BBIITOJTHEHNE UM 3aJIaHHBIX (DYHKIMHA, HAXOISITCS B YCTAaHOBJICHHBIX Tpereiax. B
3TOM ciiydae 00BEKT PYHKIIMOHUPYET IITATHO.

HepabotocriocoOHOCTE — coCcTOsiHUE O0BEKTa, MPH KOTOPOM 3HAYCHHE XOTs OBl OJHOTO
rapameTpa, XapaKTepH3YIOIIEro BhIMOTHEHUE 331aHHBIX (DYHKIIHIA, HE COOTBETCTBYIOT YCTAHOBJICHHBIM
TpeboBanusaM. [Ipu 3TOM eciii 0OBEKT BBITOIHSET YacTh 33aHHBIX (YHKIUH, TO OH ()YHKIIHOHUPYET
HEITATHO.

3. laiiTe onpeaeeHus: caeyIOIHM NMOHATHAM: 0TKa3, BUAbI 0TKAa30B; Ae()eKT, BU/IbI
negexToB

Otka3z — coObITHE, 3aKIIFOYaroLIeecs B repexoe 00beKkTa U3 paboTOCIOCOOHOIO COCTOSIHUS B
HepaboTocrocoOHoe. Pa3nuyaroT MONHBIN, YaCTHYHBIA U TIEPEMEXAIOMIMIACS OTKa3bl. [1o/Hbil, KOraa
HEepaboTOCIIOCOOHBIH OOBEKT HE BBINOJIHAET HU OJHOM W3 3aJaHHbIX (QYHKUMH. Yacmuunwvii, Korga
HEpaObOTOCIIOCOOHBII OOBEKT BBINOIHIET YacTh 3aJaHHbIX (QYHKUMHA. [lepemeoicaiowuiics, Koraa
00BEKT TO paboTOCTIOCO0EH, TO HEPAOOTOCIIOCOOEH.

Hedext — mpuunHa 0TKa3za. Pa3nmyaroT: OTKa3 3JIEMEHTa CI0KHOTO 00BEKTa, IMOSBICHUE
HOBBIX CBS3€M MeXay 3JIeMeHTaMH (HalpuMep, KOPOTKOE 3aMbIKaHUE), OTCYTCTBUE CBA3H MEXKIY
3JIeMEHTaMu (Harpumep, oOpbIB).

4. Onpenenure 3a1a4u TUATHOCTUKY U UX COYETAHUSA

TexHudeckass AMArHOCTHKA pelliaeT TPU 3a/lauu: KOHTPOJIb (TpoBepKa) paboTOCIOCOOHOCTH,
MOMCK /1€()eKTOB U IPOrHO3UPOBAHHUE U3MEHEHUSI COCTOSHUS O0BEKTA.

Kontpons paborocnocobnoctn (KP) - cpaBHeHMEe Tekyliero cocTosiHus O0OBEeKTa,
XapaKkTepU3yeMOro 3HAUYCHHEM JHAarHOCTUYECKOTrO IMpHU3HAKa, ¢ 00JIACThIO PabOTOCIOCOOHOCTH,
orpenenseMoil TpaHUYHBIMU 3HAYEHUSIMU JUArHOCTHYECKUX MPU3HAKOB (omyckoM). B xauectBe
IUarHOCTUYECKUX  TPU3HAKOB  HWCIOJB3YIOT  MapaMmeTpbl  (QU3WYecKHe  BEIUYMHBI) U
XapaKTEePUCTHKH (3aBUCUMOCTH OJHOM (U3MYecKodl BelMW4yMHbl OT Jpyroil). Pasmuuaror:
KaueCTBEHHBIN (JIOMYCKOBBIN) M KOJIMYECTBEHHBINH (OIpeneseHre CTEeNeHu paboTOCIOCOOHOCTH)
KOHTPOJIb.

[Touck nedexrton (II/]) - ompeneneHre NMpUUMHBI OTKa3a WJIM PE3KOr0 CHUKEHHS 3araca
paboTtocnoco6HOCTH. Peanuzyercst ¢ MOMOIIBIO aIrOPUTMOB TIOMCKA.

[TpornosupoBanue usmeHenus cocrossuuii (IIMC) — npexncka3zanue BpeMeHH 0€30TKa3HOM
paboThl 00BEKTA WIIM BEPOSTHOCTH, C KOTOPOH 00BEKT OyneT paboTOCIIOCOOHBIM B YCTAHOBJIEHHBIN
MOMEHT BPEMEHH.

Ha npakTike BO3MOXKHBI CIIEyIOLIHE COUETAHUs 3a1ay;

KP u I1Jl — nnst BoccTaHaBIMBaeMbIX OOBEKTOB;

KP u I[TMC — 11 BLICOKOHAIEKHBIX 00BEKTOB;

KP, IT/] u [TMC — m1s1 CIIOXKHBIX, BOCCTAHABINBACMBIX, BBICOKOHAICKHBIX 00BEKTOB.

5. Onpenenure npoueaypy AMArHOCTUPOBAHMUS W BUAbI TUATHO30B



B o6mem cnyuyae mnpoueaypy pelieHHs 3ajlaM TEXHHUYECKONW JUarHOCTHUKH MOXKHO
IIPEJICTABUTH B CIIEIYIOIEM BUJIE:

Jlnaruos

PI/ICYHOK — Hpouecc IIOCTAaHOBKH JHar"Ho3a

Ha pucynke mnpunsatel o0o3HaueHus: KP — xontpons paborocmocobHocTH, KCP —
KOHTpOJIb cTeneHu padorocrnocobHocTH, [TMC — nporHozupoBanue u3MeHeHus coctostaus, [ —
MOUCK JIe(PEKTOB, «+» — TIOJOKHUTEIbHBIN pe3ylbTaT KOHTPOJIsS (paboTocmocoOeH), «-» —
OTPULATENIBHBIA PE3yJabTaT KOHTPOJS (HEpabOTOCIOCOOCH); — MPH PE3KOM CHIKCHHH 3araca
paboTOCIIOCOOHOCTH.

[Tpu 5TOM BO3MOKHBI CIIEAYIOMINE BU/BI THArHO3a:

a) «paboToCIOCOOEH Y, «TOJIEHY, «IaY;

6) creneHs padoTocrocodHOoCTH — 70%);

B) Bpems 6e30Tka3HoM padoTsl — 300 u;

T) «cropen pe3ucTop R15», «IIpoOUT KOHJICHCATOp C4ay;

I) «HEepabOTOCTIOCOOEH», KHETOJIEHY, KHETY.

6. IlpuBeuTE OCHOBHBIE MOJI0KEHHS TEXHHYECKOI TUATHOCTHKHU

OrtBer. 1. [lonymieHne o TOM, 4TO PacCMaTpPUBAETC KOHEUHOE MHOXECTBO COCTOSHUH S,
BKJTFOYAIOIIEE TOJMHOXKECTBO PabOTOCIOCOOHBIX Sp M TOJAMHOXKECTBO HEPAOOTOCIOCOOHBIX Sy
COCTOSIHUH.

2. JlnarHocTHpOBaHUE OOBEKTa TMpEIIoiaracT aHajhu3 BCErO0 MHOXecTBa S, eciu
OTCYTCTBYET MH(pOpMalUsi O COCTOSHUU OO0bekTf, Wi moamMHOXkecTBa Sp  (Sy), ecnu Takas
uH(pOpMaLUs UMEETCS.

3. B HepaboTocmocoOHOM 00BekTe neheKT uMeeTcs BCeraa, B paboTOCIOCOOHOM OOBEKTe
nedeKThl MOTYT ObITh, €CJIM UMEETCsl U30BITOUHOCTH (HallpuMep, pe3epBUPOBAHNE).

4. B mpouecce IMarHOCTUPOBaHUS B OOIIEM cllyyae y4acTBYIOT OOBEKT JHUArHOCTHPOBAHHUS
(OH), cpencrBa texuuueckoro auarHoctupoBanus (CTJ]) u yenosek-omepatop (YO), xotopbie
o0pa3ytoT cucremy auarsoctuposanus (CJ1).

7. Oxapaxkrepu3yiiTe MeTOA AHATHOCTHPOBAHHUS H30JISIIUM HA OCHOBE HH(PAKPACHOIO
H3JIy4YeHH

[TpyMEHUTENBHO K U3OJIALMU JUHUM, HAXOMAIMXCA M0 HANPSIKEHUEM, TUIIEKTPUUECKUE
MOTEPU B HM30JIATOPAX CO3/al0T TEMIIEpATypHbIE Mepenaabl MEXIy H30JTOPOM, OKpYKarouiei
Cpefoi U M30JATOPaMU B TUPIISHAC MPU HATUYHH J1e()EKTHBIX N30JIATOPOB. MaKCHUMyM TEIJIOBOTO
W3JIYYCHHS U30JIITOPOB 3aHUMAET TI0JIOCY CIIEKTPa dJIEKTPOMAarHUTHBIX Kojiebanuit ot 9 10 13 MkwMm,
T.€. HAXOJUTCS B CPETHEBOIHOBOM 001acTH MH(PAKPACHOTO AUANa30Ha.



OneHuB TEMJIOBOE pPABHOBECHE IIPU PACCEMBAHUM HHEPIUU B OKPYXKAMOLIYIO CpPEdy
M30JSITOPOM BO BpEMSI HarpeBa €ro IUAIEKTPUYECKUMHU HOTEPSMU U TOKAMHU YTEUKHU, MOXKHO
paccuMTaTh TEMIEepaTypy IeperpeBa KakKJoro H30JATOpa M THUpISIHI, 0e3 JeeKTHBIX
HU30JIATOPOB IIPU HOPMAJIIBHOM pPacCOpCACIICHUN HAIIPSXKCHUA MO0 HU30JIATOpaM W JJII TUPJAHA C
OJTHUM JIe(EKTHBIM U30JISITOPOM IIPHU PA3HOM PACIIOI0KEHUU 3TOTO U30JIATOpa.

Metox mpeanonaraeT PEerUCTpPAIMIO  TEIIOBOTO  (MH(paKkpacHOro) HU3IMy4YeHHS |
HOCJEIYIOIee CpPAaBHEHHE €ro C HOPMHUPOBAHHBIMU 3HadeHUAMHU. [l JUarHOCTUPOBAHUS
TCIIJIOBU3UOHHBIM MCTOAOM ITPUMCHSAIOT NUPOMCTPLI U TCIIJIOBU30PHI.

8. Onpenennre CymHOCTb MeTOAa KOHTPOJISI THPJSHA HM30/TOPOB Ha OCHOBe
ONTHYECKOro U3/Ty4YeHHs

®uznyeckass CyIHOCTb METOAA KOHTPOJIS TUPJSHA H30JATOPOB C LEJIBIO OINPEAEICHUS
HAJIMYMS M KOJIMYECTBA HYJEBBIX M30JIATOPOB B FUPJISH/IAX OCHOBAHA HA 3aBHCHMOCTHU CUJIBI CBETa
MOBEPXHOCTHOr0 yacTH4HOTo paspsana (IIYP) na uzonarope oT BETUUMHBI HANIPSKEHUSI HA HEM.

YcranosneHo, uro [THP Ha Bcex THMax U30JISTOPOB BO3HUKAIOT IPEXK/IE BCETO B KOJIBLIEBON
30HE€ Ha IpaHUIE «IIEMEHTHAas apMHpPOBKAa - M30JUpyromias jaeranby. Ha rpanuue apMupoBKH
HaNpsOKEHHOCTh 3JIEKTPUYECKOro HOJIA MMeeT HauOoJjblllee 3HAYeHUE, TaK Kak IMPOBOJUMOCTh
LIEMEHTA JI0CTaTOYHO BBICOKA U MOTEHIMAJ CTEP>KHS BBIHOCUTCS Ha Kpail apmupoBku. Kpome Toro,
Ha TpaHMLE apPMUPOBKH OO0pa3yloTcs KOJbLEBbIE TPELUIMHBI, OOYCIOBJIEHHBIE pa3InYMeM
TEMIIEPATYPHBIX KOAP(HUIIMESHTOB IIEMEHTA ¥ H30JUpYIonieH netamu (dhapdop Win CTEKIIO0).

HanpskeHHOCTh 1M0JI1 B TPELIMHAX IOBBIIIEHA, U [T0O3TOMY OHH SIBJISIOTCS MHULIMATOPAMHU
paspsnoB. Ilpu pocre HanpsikeHHs Ha u3onsTopax cwia ceera ITYP Bo3pacTaer kKak ciencTBue
pocTa pa3psioB, YBEIMUEHHs UX 4YKca U pa3BeTBiIeHUs. [Ipy yBiIaKHEHUN W30JISILIMU HaNpsKEeHUe
BO3HUKHOBeHUsI [IYP cHumkaercs, a cujia cBeTa BO3pacCTaeT Ha 5 MOPAJIKOB IO CPABHEHHIO C
HOpPMaJIbHBIMU  YCIIOBUSMM. Ilpu  yBIaXHEHMM 3arps3HEHHOW HW30JSLIUM HHTEHCUBHOCTb
ontuueckoro uznydeHus ITYP yBenuuuBaercs eme Oonbiue. [10o3ToOMy KOHTpOJB MMOABECHOMN
M30JISILMM KEJIaTEIbHO IPOBOANTD B YCIIOBUAX YBIAKHEHUS U30JISILUH.

Hcnonwiyercss npubop «PunnH-6M», OCHOBY KOTOPOTO COCTABIISIIOT (POTORIEKTPOHHBIE
YMHOXHUTEIIN.

9. Oxapaxkrepu3yiite MeToj JAUATHOCTHPOBAHMA H30JIITOPOB HA
OCHOBE PErHCTPALMH YACTHYHBIX Pa3psii0B

Metonamu 0OHapyKeHUs YacTHUHBIX pa3psanoB (UP) B ra3zoBbIX BKIIOUEHHUAX H3OJSALUU
MOTYT OBbITh: U3MEPEHHE UHTEHCUBHOCTH 3JI€KTPOMAarHUTHBIX BOJIH, U3JTy4aeMbIX HEITOCPEICTBEHHO
paspsaamMu (TajJlbBAHWUYECKUM METOJ), W PETUCTPAllUsl BBICOKOYACTOTHBIX 3JIEKTPOMArHUTHBIX
U3Iy4eHul (OECKOHTaKTHBIN METON).

OCHOBHBIM HMCTOYHHKOM CHUTHAJIOB SIBJIIETCS KOPOHHBIM pa3psia. KopoHHble pa3pssl
passuBatorca 3a 10® ..107 c. IMapameTpsl TOka: aMIIMTy#a Okojio 2.5 MA, cpeiHee Bpems
HapacTaHUs U CIajJa UMILYJIbCa COCTABISIET COOTBETCTBEHHO 10 1 80 HAaHOCEKYH/I.

N3mepus napenne HanpsokeHUst AU u Cx, ONIpeAeNaroT KaKyIAnes 3apsas  qup:

qup = AU Cx.
ITo 3nauenuro AU paccuntbiBaroT d3HEpruto YP Wyp:

Wup= qup Uar/\2 ,

rae Uyp — nopor cpabaTbiBaHus cueTurka uMinyiabcoB (CH) uaMepuTenbHOTro yCTponcTBa.

KoHTakTHBI croco0 mpeaAnonaraeT HW3MEpPeHHE HANpsHKEHUs M TOKa MPH  HAJIW4YUU
rajJbBaHUUECKOW CBSI3U «HM30JATOp- NpuOOp». beckoHTakTHBIM crmocod TpebyeT H3MepeHus
BBICOKOYACTOTHBIX AJIEKTPOMATHUTHBIX M3JIYYEHHI OT TOKa pa3psjia MpH pas3psAIHbIX MHpoleccax
IIyTEM PETUCTPALN BO3HUKAIOIIETO AIEKTPOMArHuTHOTO IOJIS.

10. OmnpeneanTe MeTOX IMArHOCTHPOBAHHWS H30JATOPOB HAa OCHOBE PErHCTPAlMH
BbICOKOYACTOTHBIX 3JIEKTPOMATHUTHBIX M3JayuyeHuid (BUIMII)



Buemmnumu nposisiaenusasmu BUODMU B uzondnum sSBAAIOTCS UMIYJIBChl HANPSOKEHUS Ma
00BEKTE U TOK MEPEXOHOTO IMpoliecca B IEMU, KOTOPbIA pacpoCTpaHseTCs MO MPOBOAAM JIMHUM
JJIEKTpoNepeaud Ha 3HAUMTENIbHBIE paccTOsiHUSA. TOK paspsga HE MOXKET ObITh M3MEpPEH Hero-
CPEIICTBEHHO, OJIHAKO BBI3BIBAEMBbIC UM OBICTPHIC M3MEHEHUS DJIEKTPOMArHUTHOTO TOJSI MOTYT
OBITH 3a(pUKCUPOBAHBI YYBCTBUTEIHLHBIMU MTPUOOpaMHU.

B ocHOBY MeToAa AMarHOCTUPOBAHUS U3OJISIUU M0 XapaKTEPUCTUKAM YACTUYHBIX Pa3psiIoB
MOXET OBITh TOJIOXKeHO M3MepeHrne BUDMMU oT Toka paspsiga mpu pa3psIHBIX IMporeccax. ITOT
METO/] TIO3BOJISICT BBISBUTH OMOPBI C JE()EKTHBIMU H30JSATOPAMHU, T€HEPUPYIOMIUMHU pPa3IuIHbIC
BU/JIbI Pa3psIIOB: IOBEPXHOCTHBIE Pa3psbl 110 TPELINHE, Pa3psaabl B BO3AYIIHBIX MOJIOCTAX.

Cy1uiecTByeT B3aUMOCBSA3b MEXY COCTOSHUEM H3OJISIIIUOHHOTO AJIEMEHTa U MapaMeTpaMu
BUDMMU: cpenHeil MOIIHOCTH W3Jy4eHUsT P, NEeHCTBYIOLIErO0 3HAYCHHS HAINPSHKEHHOCTH Mo E,
HarpspkeHus: Ha JuHUU U ¥ 4uciia UMITyJIbCOB N, KOTOPbIE MOTYT CIIYXKHUTh JUArHOCTUYECKUMHU
npuszHakamu. CpaBHUBas JepeKTOrpaMMbl, TOJIYYeHHBIE IO pe3yibTratam usMmepennit BUOU nHa
TUHUSX 0e3 1eheKTOB M MpU HATUYHH ACPEKTHBIX 3JIEMEHTOB, MOXKHO 3aKIIOYHTH O CTCIICHH
pasBuTus Aedekra Ha nzoisauuu JIOII.

B u3MmeputenbHBIX ~ YCTaHOBKax, NpUMEHAEMbIX i perucrpauuun  BUOMU,
OCYLIECTBIISICTCS 3JIEKTPOMArHUTHAsA CBA3b MU3MEPUTEIBHOTO AJIEMEHTA C U3MEPSAEMbIM CHUTHAJIOM.
DTO MO3BOJIAET MPOBOJIUTH U3MEPEHHS Pa3psAIOB IMOJ pabOYUM HampssKeHHeM 0€3 OTKIFOUCHUS
000py/IOBaHUs, YTO OTKPBHIBACT MIMPOKYID BO3MOXKHOCTH HCIIOJIB30BAHHUS TaKUX YCTAHOBOK IPHU
U3MEPEHUIX 0€3 CHIATHS HAIPSHKCHHUS.

11. Oxapakrepu3yiiTe MeTO KOHTPOJS COCTOSIHMS M30J5IlMU TpaHcdopmaTopa 1o
YACTOTHBIM XapaKTePUCTHKAM

VBiaXHeHHEe W CTapeHue BHYTPUOOMOTOUHOW TBEPAOH WM IKHIKOH H3OJISALUH
TpaHcopMmaTopa BBI3BIBAET YBEJIMUYEHHE BHYTPUOOMOTOUHBIX €MKOCTEH U MPHUBOIUT K
YMEHBILIEHUIO COOCTBEHHBIX YaCTOT, COCTABJIAIOMINX OOMOTKH (CJI0s1, KaTyIIKH) TpaHcopmaropa u
kodduImeHTa nepeaayu.

3HaueHUe aMIUIUTYbl HAIPSOKEHUS Ha Pa3HbIX KCTPEMAIbHBIX TOUKaX TaK)Ke M3MEHSETCS
B 3aBUCMMOCTH OT COCTOSHUS M30JLIMU. OTHU TapaMeTppl MOYKHO HCIIOJIB30BAaTh  Kak
JIMarHOCTUYECKUE TPU3HAKU OLIEHUBAHUSI COCTOSIHUS BHYTPEHHEN M30JIALUM CHIIOBBIX TpaHchopMma-
TOPOB.

JUIS onpeneneHus COCTOSHUS BUTKOBOW M CIIOEBOM HM30JSIIMM BO BHYTPEHHHUX OOBEMax
O0OMOTKH HEOOXOJMMO, YTOOBI B MPOILECCE JUArHOCTUPOBAHMS YYaCTBOBATM €MKOCTH BUTKOBOM K M
cioeBoi C M30JMHA. ITO MOXKET OBbITh JOCTUTHYTO IMOJa4yel TECTOBOTO CHTHaja ¢ YacTOTOW MeHee
KPUTUYECKOU:

[lpu paBeHCTBE YACTOTBHI MPHIOXKEHHOTO HAMPSHKEHHUS (Woue COOCTBEHHOM YAacTOTE (c CJIOEB,
KaTyIIeK WM OOMOTKH B HUX BO3HHKAET PE30HAHC.

JlnarHoCTMpOBaHUE COCTOSIHUS M3OJISILMM COCTOMT B IEPHOJUYECKOM H3MEPEHMH YPOBHEW
HaNpsDKEHUsI Ha BbIBOJIaX OOMOTOK BbIcokoro HampsbkeHust (BH) mpu noakmouennn reneparopa BU-
CHUTH&JIA K BBIBOJIaM 0OMOTKM Hm3koro Hampsbkerus (HH) cumoBoro tpancdopmaropa. Yacrtora
BBICOKOYACTOTHOTO CHTHaja JUI KaXIoro rabapura TpaHC(OpMAaTOpOB MOXKET OBITH OIpeiesieHa
pacueToM WM DKCIEPUMEHTAIHbHO M paBHA COOCTBEHHOM 4YacTOTe KOJICOAHWI BBICOKOBOJIBTHOM
OOMOTKM TIpU COCTOSIHUM H3O0JISLUM, OTBeyaroeld TpeOOBaHUSM HOPM OSKCIUTyaTallid CHUJIOBOTO
Tparchopmaropa.

12. Omnpenenure MeTO[ BbISIBJCHHUS [JAe(PeKTOB B H3OJALMH 10 AHAJIM3Y Ia30B,
PacTBOPEHHBIX B MacJie

B nporuecce crapeHust U30JsA1Us peTeprieBaeT psia GU3NKO-XUMUYecKX u3MeHeHuil. [Ipu
3TOM BBIIEISIOTCA TPOAYKTHI pa3loKeHUs - TBEpAble, >KUIKUE W Tra3000pa3Hble BEIIECTBA.
TBepable M30IALMOHHBIE MaTepUalbl HA OCHOBE LIEJUII0JI03bl (OyMara, KapTOH) NMpH MEJIEHHOM
CTapEHUU BBIACISIOT Ia3bl; B UX YUCIE BOJOPOJ, HU3KOMOJIEKYJISIPHBIE YIJIEBOJOPOBI, a TaKKe
OKHCb U IBYOKHCH yIJIepoAa, 00pa3yroMecs Py OKUCICHNH LIETUTI0I03bI.



['a3oBbIgENIEeHHE  3aBUCUT OT pekuma  paboTbl  00BEKTa, MPOJOKUTEIBHOCTH
UCTIOJIb30BaHUSl TMPHMEHEHHBIX B HEM MAaTEpUANOB M psAga Apyrux ¢axTopos. I[IpoaykTer
pa3JIOKEHUs] MaTepUaIOB HAKAIUIMBAIOTCS B H30JLMOHHOM Macjie WIM B HaJAMAaCISIHOM
IIPOCTPAHCTBE 000PYAOBAHHUS; UX MOXKHO OOHApYXUTh IIPU aHAJIM3€ IPOO Macia.

AHanu3 ra3oB, pPAacTBOPEHHBIX B Macile, O0eclieuMBAaeT paHHEe BbIBICHHE AE(PEKTOB.
JlmarHocTHpOBaHKE MO COAEPIKAHUIO PACTBOPEHHBIX B Macje ra3oB BKIIOYAET B ceOs BBIABICHHE
00BEKTOB C Je(eKTaMM, OLEHKY CKOPOCTH pPa3BUTHUA AC(PEKTOB M ONpe/eleHUue UX XapakTepa U
oracHocTH. IIpocTedmuM METOIOM KOHTPOJIS SIBIISIETCSI OIpeesieHue OOIIeTo Ta30CcoepiKaHus
Macia (00beM pacTBOPEHHBIX B HEM T'a30B).

B mpaxTHke 3HEeprocucTeM mpUMeEHseTCs ra3o0aacopOoHHas XpoMaTorpadusi, OCHOBaHHAs
Ha DAa3/IeJIeHUU aHAIN3UPYEeMOM CMEeCH HpPHU MOMOLIM PA3JIMYHBIX aJCOPOEHTOB — IMOPHUCTHIX
BEIIIECTB C CHJIBHO Pa3BUTON MOBEPXHOCTHIO. Ipomecc ra3oBoii xpomarorpaduu COCTOUT U3 IBYX
9TaloB: pa3JelieHus] aHaJU3UPyeMOH CMecH Ha KOMIIOHEHThl (KAueCTBEHHBbIM aHamu3) u
oIpezesieHusl UX KOHLUEHTpaluuil (KOJUYEeCTBEHHBIN aHaIu3).

[To pe3ynpTaTaM aHaiM3a ra3oB CTPOAT Xpomarorpammsl. IlociegoBarenbHOCTH (Bpemsi)
BBIBOJIa U3 Pa3JIEIUTEIbHON KOJIOHKM KOHKPETHBIX Ia30B U3BECTHA JUISl JJAHHBIX YCJIOBUI aHaIM3a.
310 Naer UH(GOPMAIMIO O COCTaBe aHAIM3UPYEeMOil cMmecu. st mosyueHus: KOJIMYeCTBEHHbIX MO-
KaszaTejell omnpeaensercss IUIONIAJb IMUKOB XPOMAaTOIPaMMBbI, KOTOpass Ha OCHOBAHMM JI@HHBIX
KaMOPOBKU IPUBOAUTCS K 3HAYCHUSIM KOHIIEHTPALUU COOTBETCTBYIOIIMX Ta30B.

KpaTKOC OlMMCAaHHUE U PEIJIAMEHT BBINOJTHCHUSA
3a,Z[aHI/Ie BBIIMOJIHACTCA IIMCBbMCHHO. OI_IGHI/IBB.CTCH MMPpaBUJIbHOCTb BBIIIOJIHCHHUA 3alaHUA U
KOJIMYCCTBO AOMMYHICHHBIX IIPX BBIITOJIHCHUHA 3aJaHUA omuOOoK.

Kputepun ounenku:

- OTMETKa «3a4TEHO0» BBICTABIIAETCS OOydaromeMycsi, ecay 3ajada pelieHa MpaBUibHO WM
pelieHa ¢ He3HaYUTEIbHBIMH OITMOKAMU;

- OTMETKa «HE€ 3a4TE€HO» BBICTABISETCS OOydarolieMycs, €Clid 3aJada He pelleHa W/WiH
JOTYIIEHBI TPYObIe OINOKH.

7.2.1.3. TunoBbI€e TECTOBLIE 3aIaAHHSA

1. PackpoiiTe cogepxaHue NOHATHH HHTEPHOJISIHMA U IKCTPANOJIA MH:
a) UHTEPIOJIALNS — ONpPEeNIEHNE TPOMEKYTOUHBIX 3HaUE€HUIN (QYHKLIHUU 110 HEKOTOPHIM €€

HU3BCCTHBIM 3HAYCHHUAM; OKCTPANIOJIAUA — OIPCACICHUC 3HAYEHHUI (I)YHKI_II/II/I 3a mpeaciiaMu
HHTEpBAJIa, I/I€ U3BCCTHLI €€ 3HAUCHU A,
6) HUHTCpHOJIAONUA — OINPCACIICHUC 3Ha4YCHHI (I)YHI(LII/II/I 3a MnpeaciiaMu HHTCpBaJIA, TAC

M3BECTHBI €€ 3HAUCHHUS; IKCTPAIOJISILIUS — OIpeieNIeHUE MPOMEXKYTOUHbBIX 3HaYCHUH (DYHKIIUU 10
HEKOTOPBIM €€ U3BECTHBIM 3HAUEHUSIM;

B) MHTEPIONIALNS — ONpeJeeHne 3HaueHUuN (YHKIHUHM MO0 €€ WU3BECTHHIM 3HAUYCHUSM 3a
npejenamM paccMaTpUBaeMOI0 HHTEPBaJIa; SKCTPANOJSIINS — OIpe/esieHre 3HaYeHUI (QyHKIINU 32
npeJieraMyu HHTepBalla, I U3BECTHBI €€ 3HAUCHHUS.

2.Yto Takoe cayqaitHbIi npouecc?

a) U3MEHEHHE CIyJailHON BEIMUYMHBI IPU U3MEHEHUH CIy4aiiHOro napamerpa;

0) U3MEeHeHue CIyyaifHOl BeTMYMHBI IPU U3MEHEHUHU HECITy4aifHOro mapamerpa:

B) U3MEHEHHUE HeCIy4yailHOro napamerpa npu U3MEHEHUU CIydyailHOM BEJIMYMHBI.

3. Kakue npoueccbl MOKHO POTrHO3UPOBATH?

a) HMEIOIIIIE KoJIeOaTeITbHBINA XapakTep 0e3 TPEeH/a;

0) pe/ronararorye BHe3aHbIe OTKA3bI;
B) 00J1a/1ar01II1Ee CBOMCTBOM MOHOTOHHOCTH M ITJIABHOCTH.



4. YeMm oTsIMYAETCS JIOKAJIbHBIN MPOTrHO3 OT I1002JIbHOT0?

a) MpH JIOKATHbHOM MPOTHO3HMpYyeTcs paborocrnocodHocTh onHoro OJl, mpu rimobaibHOM -
rpynnsl O/1;

0) mpH JOKAIBHOM IMpOTHO3Upyercs pabortocmocodHocTh omuHoro OJ] mo oTkaza, mpu
rinobansHoM — rpynmbl O] 10 oTkaza.

B) IIPH JIOKAIHHOM MPOTHO3UPYETCS paboTOCHOCOOHOCTh HAa HE3HAYMTEIHHOE BpeMs, MpU
J1006aTbHOM — /10 TIOTEPH PabOTOCIIOCOOHOCTH.

5.YT10 Hy:KHO cAe1aTh, YTOOBI COCTABUTH Tadauny aedexTon?

a) BBIMIOJIHUTH MOJICTUPOBaHKE Je(EKTOB U UCTIBITAHUS:

0) MPOBECTH aHAIU3 JUATHOCTUYECKONU MOJICIIU U UCTIBITAaHUS;

B) BBIIIOJIHUTH MOJIETIUPOBAHUE /1e(DEeKTOB WM aHATN3 AUATHOCTUYECKON MOJIETH.

6. Kak npeacraBuTh ajJroputM noucka nedexros B Bujae rpada?

a) BEPIIUHBI — AJIEMEHTHI, BETBU — IIPOBEPKU;

6) BEepIIMHBI — MIPOBEPKH, BETBU — HAIPABIICHUS JIBIKCHUS IO PE3yJIbTaTaM IMPOBEPKH;

B) BEPILINHBI — MIPOBEPKHU, BETBU — OOHAPYKUBAEMbI€ 1€(PEKTHI.

7. Ha3oBuTEe OCHOBHBIE CBOWCTBA MOCJIEA0BATEIbHOI0 AJITOPUTMA NMOMCKA /1e()eKTOB:

a) MOCJIeIOBATEILHOE BHITIOHEHUE POBEPOK;

0) oOHapy)KeHUE KaXI0H MPOBEPKOW OTHOTO JedeKTa;

B) mocienoBaTenbHoe pazouenue O/ Ha paBHbIE YacTH.

8. Uto Heo0X0AUMO MMETH AJIsl MOCTPOEHHUSI AITOPUTMA MOUCKA /1e)eKTOB CIOCOO0M
«BpeMsl - BEpOSITHOCTb»?

a) BpeMs ITOMCKA KaXI0To JeeKTa, BEPOSITHOCTH OTKA30B;

0) ¢byHKIMOHANBHAS CXeMa, BpeMsl TIOMCKa KaXJI0ro aedexTa U BEepOsSTHOCTh OE30TKa3HOM
paboThI;

B) G YHKIIMOHAJIbHAs CXeMa U BEPOSITHOCTh 0€30TKa3HOU paboThl.

9. VYkaxkuTe  NOCJHEAOBATEIbHOCTH  JeficTBMIi NpH  aHadu3e  TaOJIUIBI
YYBCTBHUTEJHHOCTH (PYHKIUI Mepeaayun JJisl IOCTPOEHHS AJITOPUTMA NMOUCKA 1e(PeKTOB:

a) PaHmXHPOBAHWE CTPOK IO YYBCTBUTEIHHOCTH, PAHXHPOBAHUE TTAPAMETPOB, K KOTOPHIM
GbyHKIMS Tiepeady mapaMeTpoB Haubosee YyBCTBUTENBHA;

0) paH)XKMpOBaHHE NaPAMETPOB 10 UYBCTBUTENIBHOCTSIM K HUM (DYHKIIMI niepenay;

B) paHXUPOBaHHWE TMAapaMeTPOB IO YYBCTBUTEIBHOCTSAM K HHUM (YHKIHMI mepenad,
pamkupoBaHue (YHKIHNA Tiepeaad K BHIOpAaHHBIM ITapaMeTpaM.

10. Kak MOKHO COKPATHTb YHCJO NMPOBEPOK I O00HAPY/KEHHs BceX AeeKTOB NpH
aHaju3e TadJauUbl COCTOSTHU?

a) 3aloJIHUTH TaONWIly TO TpaBUIy «IIpoBepka oOHapyxwuBaer aedekr — 0, He
oOHapy>KuBaeT— |» M UCKIIOYUTH HANMEHee NHPOPMAIIMOHHYIO TIPOBEPKY;

0) 3aMOTHUTH TAOIUILy MOMAPHOTO CPAaBHEHUS MPOBEPOK MO MPABUITY «Pa3NUYarOT AE(EKT -
1, He paznuyaroT — 0» 1 BEIOpaTh Hanbonee HHPOPMATUBHYIO;

B) TO U JIpYTOE.

11. Onpenesure NMPaBWIbHYI0 NMOCJIEA0BATEIHLHOCTh JAEHCTBHH NPH HCIHOJb30BAHUM
MeTo/1a Paclo3HaBaHus o0pa3a:

a) COCTaBUTh TaOJMIly HEPAOOTOCHOCOOHBIX COCTOSHUN MO pe3ylibTaTaM MOJEIHpPOBAHUS
nedeKToB; TOCTPOUTh 00pa3bl J1eheKTOB B KOOPAMHATAX pPACCMATPUBAEMBIX TMapaMETPOB;
OTIPENIEIIUTh PACCTOSTHUE MEXTYy TEKYIITUM COCTOSTHUEM U 00pa3oM; MMOCTaBUTh TNArHO3;

06) BBHIOpaTb COBOKYNHOCTb JMAarHOCTMYECKMX IapaMeTpOB; COCTaBUTh  0Opa3bl
paccMaTpUBaeMbIX JE(PEKTOB; ONPENEIUTh PACCTOSHHE OT TEKYHIET0 COCTOSHHS JO0 00pa3oB;
MOCTABUTh JUATHO3;

B) COCTaBUThH TaOJHUIly HEPAOOTOCIOCOOHBIX COCTOSHUN MO pe3ysbTaTaM MOJIETHPOBAHUS
neeKToB; BbIOpaTh COBOKYIHOCTb JHArHOCTHYECKHUX I1apaMeTpoB; MOCTPOUTH 00pa3sl B
KOOpJMHATAaX JIMarHOCTUYECKUX MapaMeTpoB; ONPEAeNUTh PacCTOSHHE A0 00pa3oB Ne(EeKTOB;
MOCTABUThH JUATHO3.

12. Oxapakrepu3yiite 3j1eKTpocTaHuMI0 Kak O/1:



a) HENPEPBHIBHBIN, HEMPEPHIBHOTO HCIOJIb30BaHUS, TEPHOIUIYSCKOTO IHUArHOCTUPOBAHUS,
€IMHOE 11eJI0€, BOCCTAaHABIMBACMBIIA;

0) JMCKPETHBIM, NEPHOJUYECKOTO HKCIOJIb30BaHMS, HENPEPHIBHOIO JIHMArHOCTUPOBAHUS,
€IMHOE 11eJI0€, HEBOCCTaHABIMBACMBbI;

B) THOpPUAHBINA, HEMPEPHIBHOIO HCIIOJL30BAaHUS, HEMPEPHIBHOTO  JIUArHOCTUPOBAHUS,
COBOKYITHOCTb CTPYKTYPHBIX €IMHUL], BOCCTAHABIIMBACMBbIN.

13. Kak BoIrisiauT 00o0meHHas crpykrypHas cxema TCJ? (6)

d d
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14. Kakue u3 0J10x0B, npeacrasiednsix B psaay bU, P, BI1, KU, BI'T, 6O, BY, 110,
BHOCAT HAaH0OJIbIIMI BKJIAJ B OTPEIIHOCTD, BJHSIONIYI0 HA JOCTOBEPHOCTH JHArHO3a?

a) BIL, BKW, BI'T;

6) BKH, BI1, BO;

B) 5O, BKU, BI'T.

15. B kakux 0s10kax TC/l yunTbiBarorcs TpedoBannsa HO?

a) bY, BII, bP;

6) b, BP, T10;

B) [10, bI. BIL

16. Yto Takoe crpykrypa CII?

a) Habop DJIEMEHTOB U CBS3EH;

0) ycToiturBas yrnopsa04eHHOCTb B IPOCTPAHCTBE M BO BPEMEHH €€ DJIEMEHTOB U CBS3EH;

B) YCTONYMBas yIOPSAA0OYEHHOCTb B IIPOCTPAHCTBE €€ JIEMEHTOB U CBSI3€Hl.

17. Yxaxkure BepHOe onpee/ieHue BHEIIHEH H30/IA1HHA 3J1eKTPOYCTAHOBOK:

a) U30JISILIKSA, Ha AIEKTPUUYECKYIO TPOYHOCTh KOTOPOM HE BIMSIOT aTMOC(EPHBIE YCIOBUS;

0) u3oss1Ks, TPOOOI KOTOPOH MpesicTaBIseT co00l HeoOpaTuMoe pa3pylIeHuE;

B) M3OJSIUS 00OpYAOBaHUS, NMPHUCOEAMHEHHAs K IIMHAM mnojactaHuuu B PY Bbicokoro
HaAIpPSDKEHUS,

18. Ha3zoBure THII HM30JATOPOB, JUISI KOTOPOr0 XapaKTepeH oOTKa3 u3-3a
HEJ0CTATOYHOM 3JIeKTPHYECKOH MPOYHOCTH y3J1a «(JIaHel — TeII0BeyIast YacTb»:

a) OTIOPHBIIA;

0) IpOXOIHO;



B) TIOJIBECHOM.

19. Iloyemy NOBEepPXHOCTH ONMOPHBIX U30JATOPOB Ae/1aI0T pedpucToii?

a) JUId yBEJIMUYEHHS] MEXaHUYECKON MPOYHOCTH U30JIATOPA;

0) [Uid yBEIMUYEHUS JJIUHBI YT TOKA YTEUKHU;

B) [10 TEXHUKO-3KOHOMHUYECKUM ITPUUHHAM.

20. Kakoii »31eMeHT cXeMbl 3aMelleHHsl THPJSAHABI M30JSTOPOB oOmpeeasier
CONPOTHBJICHUE U30/IIIHH IOCTOSTHHOMY TOKY?

a)r;

0) R1;

B) R.

Kpartkoe onucanue u perjiaMeHT BbINIOJTHEHHUS

Tect mpoBOmUTCS B Hayayie NMPAKTUYSCKOTO 3aHATHS B NHUChbMeHHOH (opme. Kaxmomy
oOyuaromemycst Boigaetcst 20 BONMPOCOB, Ha KaXKIbI M3 KOTOPBIX HYKHO BHIOpaTh MPaBUIBHBIN
(v1e) oTBeT (b1). Bpems, oTBoAMMOE Ha TeCTUPOBAaHUE - 15 MUHYT.

Kpurtepun ounenku:

- OTMETKA «3a4TE€HO» BBICTABIACTCA OOYYarOMIeMYCs, €ClId OOYyYarolMiics OTBETHII
MpaBUJILHO OOJIBIIIE YEM Ha TIOJIOBUHY TECTOB.

- OTMETKa «HE 3a4TeHO» - €CJIM OOyYaroIluiics OTBETHJI NMPAaBUJIBLHO Ha MOJOBUHY WM
MCHBIIIC TCCTOB.

7.3. OuneHo4Hble CpeACTBA JAJIsi NMPOMEKYTOYHON ATTECTAMM MO MTOraM OCBOCHUS
JMCIHUILIHHBI

7.3.1. Bonnpochbl K IPOMeKYTOYHOI aTTeCTAlNH

Ne

u/n Bonpocsl k 3xk3ameny

1. | OcHOBHBIE 331a4U TEXHUYECKOM TUATHOCTHKH DJIEKTPOIHEPTeTUIECKOT0 000PYA0BaHUS

2. OCHOBHBIE TTOHSTHSA TEXHUYESCKON JUArHOCTUKHU

3. | Opranusamus CUCTEMbI TUarHOCTUPOBAHUS AJIEKTPOIHEPTeTUIECKOT0 000PYAOBAHUS

4. | dedexTsl 31eKTpoo0Opy10BaHuUs

5. | TecroBoe u (HyHKITMOHATILHOE TUATHOCTHPOBAHNE 0OBEKTA UCCIIEeIOBAHUS

6. | IlapameTpbl AMarHOCTUPOBAHHUS

7. | Knaccuduxarms oTka3oB

8. | MareMaTnuyeckue MOJENH B 3aJja4aX JUAarHOCTUKHU

9. | [Iporno3upoBanue pecypca o6opynoBanus. OCTaTOYHBIN pecypc

10. | MeToapl AMATHOCTUKH JEKTPOTEXHUYECKOTO 000PYIOBAHHUS

11. | Meroa 1narHoCTUPOBaHUS M30JIALIMK HA OCHOBE HH(PPAKpaCHOTO U3JIyUEHUs

12. | 3agaun TMAarHOCTUKHU U UX COYETaHUS

13. | TennoBbele METOIBI JUATHOCTUKHU

14. | Ilponieaypa IMarHOCTUPOBAHUS U BUbI THATHO30B

15. | Metoa KOHTPOJISl COCTOSIHHS H30JISIIUU TpaHC(hOpMaTOpa MO YaCTOTHBIM XapaKTePUCTUKAM

16. | MeTrog AMAarHOCTUPOBAHUS M3OJATOPOB HA OCHOBE PETHUCTPAIMUM  BBICOKOYACTOTHBIX
JIEKTPOMarHuTHeIX u3nyderuii (BUOMII)

17. | Meroa 1MarHOCTUPOBAHMS U30JISITOPOB HA OCHOBE PETMCTPALIMHA YACTUYHBIX PA3PSA0B

18. | 3agaun TMAarHOCTUKY U UX COYETaHUS

19. | Bubpoaunarnoctruka. BuOpannoHHbslii MOHUTOPUHT

20. | Meron 4aCTUYHBIX pa3psI0B

21. | ®U3MKO-XUMUYECKHE METO/Ibl JUATHOCTUKHI




Bomnpocskl Kk 3K3aMeHy

n/n

22. | OnTuueckue METOIbI

23. | lnarHocTUYECKUE PU3HAKU BBICOKOBOJIETHOTO 3JIEKTPOOOOPYAOBAaHUS

24. | MeTopl HEpa3pyLIAOLIEro KOHTPOJIsI KOHCTPYKIIMOHHBIX MaTepUaJIoB U 34U

25. | TexHnueckue cpeacTBa AMArHOCTUPOBAHUS

26. | /lnarHocTHYECKHE KOMIUIEKCH M MOOWJIbHBIE JTUArHOCTHYECKUE 1abopaTopHu

27. | JlmarHocTuKa U30JSIMH KOMMYTAllMOHHBIX allapaToB

28. | JImarHocTHKa KOHTAKTOB U KOHTAKTHBIX COCMHEHUIN

29. | JluarHoCTUPOBAHUE PA3PsIHUKOB U OTPAHUYUTEIIEH IEpEHANPSKEHUN

30. | lmarHoCTUPOBAaHUE CUIIOBBIX KOHIEHCATOPOB.

31. | MeToap! TMarHOCTUKU KaOEIbHBIX JTMHUN

32. | TexHu4eckue cpeacTBa IUArHOCTUKU KaOeIbHBIX JTMHUN

33. | CtpykTypHas cxema TEXHUYECKUX CPEJCTB Ul JUCTAaHIIMOHHBIX METOOB OIIpEeIICHUS
MecTa OTKa3a KabeIbHBIX JIMHUN

34. | TexHuueckue cpeacTBa AMArHOCTUKH BO3AYIIHBIX JIMHUMI

35. | Mertoabl U cpeAcTBa ONPEECICHNs MECT MOBPEXKICHUS HA BO3AYIIHbIX JUHUAX 6...35 kB.

36. | Meroabl U TEXHUYECKHE CPEACTBA ONPEACIICHUS] MECT TOBPEXKICHUS BO3AYIIHBIX JIUHUMA 110
KB u BbIlIe

37. | AnarHocTHKa 3J€MEHTOB CUCTEM peleHHON 3alUThl U aBTOMATUKH

38. | XapakTepHble MOBPEXKIECHHUS CUIOBBIX TPAaHC(POPMATOPOB

39. | Otkas3, BUIIbI OTKa30B; 1e(heKT, BUABI 1e(EKTOB

40. | OcHOBHBIE BBl OTKA30B MACJIOHANOIHEHHBIX U BO3AYIIHBIX BBIKJIIOUATEIICH

41. | Xpomarorpaduueckuii METOJI TUarHOCTUKHU CHJIOBBIX TpaHC(HOpMaTOpOB

42. | TenoBU3MOHHBIA METOA JUArHOCTUKU CUJIOBBIX M H3MEPHUTEIbHBIX TPAHCPOPMATOPOB

43. | narHocTUpoOBaHUE U30JSITOPOB HA OCHOBE ONTUYECKOT0 U3ITY4YEHHUS

44. | BecKOHTaKTHOE JIMarHOCTUPOBaHME Ae(PEKTOB BHEIIHEH H30JIALUH

45. | KouTpoab M30as10uKu TpaHc(hopMaTopoB, BBOJOB U M3MEPUTENBHBIX TpaHC(HOPMATOPOB MpHU
paboueM HampspKeHUH M0 XapaKTepUCTHKAM YaCTUYHBIX pa3psiioB

46. | JlmarHocTupOBaHHE CHIIOBBIX TpaHC(HOPMATOPOB MO pabOYUM HaIPsKEHHEM

47. | InarHocTUKa OINpPECCOBKM AaKTUBHBIX 3JEMEHTOB M MEXaHWYEeCKUX JedopManuii 0OMOTOK
TpaHchopMaTopoB

48. | OcHoBHBIE AE(PEKTHI WEKTPUUECKUX MALITUH

49. | OcHOBHBIE BU/IbI BHYTPEHHEN 30N U IPUYHMHBI UX OTKa30B

50. | l'azoBas n3osAnust

51. | BakyyMmHas n3omisius

52. | CoBpeMeHHbIE MPOTrpaMMHbIE M TEXHUYECKHE CpEICTBAa MOHMTOPHMHIA, TUATHOCTHUKU U
0aJaHCHPOBKU IEKTPUUYECKUX MAIIUH

53. | BubpoauarHocTuka 3JIeKTpHUECKUX MaIlluH

54. | O0ume NpuHIUIBI JMArHOCTUYECKOTO KOHTPOJIS JJIEKTPOTEXHUUECKOT0 000py10BaHuUs

55. | Pazpabotka METOJUKH JUarHOCTUPOBAHUS U IIPOrHO3UPOBAHUS pecypca
AJIEKTPOOOOPYAOBAHUS

56. | 3mepurenbHble TpaHc(hOpMATOPhl TOKA U HaNpsbKeHUs. [lnarHocTupoBaHue.

57. | Metposnorudeckoe o0ecrnieueHue u 0o0paboTka pe3yNIbTaToB TEXHUYECKOTO
JMarHOCTHUPOBAHUS

58. | /IlmarHocTHpOBaHKE TUPJISTH]IBI U30JISITOPOB HA OCHOBE TOKA YTEUKH.

59. | TpeboBanwus K 6€30MACHOCTH MPOIECCOB AUATHOCTUPOBAHUS

60. | TexHUKO-9KOHOMHYECKHUE MOKa3aTes 3P PEeKTUBHOCTH CUCTEMBbI AUATHOCTHKH




7.3.2. Kputepru ¥ HOPMbI OlIEHKH

Cemectp

®opma
NPOBECHUs
NPOMEKYTOYHOM
aTTecTaluu

Kpurtepuu u HOpMbI OLlEHKH

DK3aMeH (yCTHO)

«OTJIMYHOY oOyuaromuiicsi obagaer
rITyOOKMMH U TIPOYHBIMHU
3HaHUSAMU IIPOrPaMMHOIO
MaTepuala; mpu OTBETe
MIPOJIEMOHCTPHUPOBAIT

M CYEPIIbIBAOIIIEE,
MOCJIEIOBATEIBHOE U JIOTUYECKH
CTPOMHOE U3JIOKCHHE;
MPaBUIBLHO CHOPMYITHPOBAIT
MOHATHUS ¥ 3aKOHOMEPHOCTH TIO
BOTIPOCY

«XOPOIIIOY oOydaromuiics o0aanaer
JIOCTATOYHO IOJIHBIM 3HAHHEM
IIPOrPaMMHOT0 MaTepHalia; ero
OTBET IMPEJICTABISET IPAMOTHOE
U3JI0KCHUE YIeOHOT0 MaTepraa
IO CYIIECTBY; OTCYTCTBYIOT
CYIIECTBEHHBIC HETOYHOCTH B
(bopMyJIMPOBAHNUHN MTOHSTHIA;
MPABHJIHO MPUMEHEHBI
TEOPETUICCKHE ITOJIOKCHHSI,
MOJITBEPKJIEHHBIEC TPHUMeEpaMu

«YZOBJICTBOPUTEIBHO» | OOyJArOIIUIiCS UMeeT olI1re
3HAaHHS OCHOBHOTO MaTepuaia
0€e3 yCBOEHHSI HEKOTOPBIX
CYIIECTBEHHBIX MOJIOKEHUII;
bopMyTupyeT OCHOBHBIC
MOHATHS C HEKOTOPOH
HETOYHOCTBIO; 3aTPY/AHSACTCS B
MPUBEICHUU IPUMEPOB,
TTO/ITBEPIK TAFOTIIX
TEOPETUYECKHE MOJIOKECHUS

«HEYJIOBJICTBOPUTEILHO» | O0yUYaIOIIHUIACS HE 3HAET
3HAUYUTENbHYIO YacTh
MIPOTrpaMMHOTO MaTepHaa;
JIOITYCTUJI CYILIECTBEHHbBIE
OmMOKH B TIPOLIECCE U3JIOKECHUS;
HE YMEET BBIJIETUTH TJIABHOE U
clienaTh BbIBOJI; IPUBOJUT
OIMMOOYHBIC ONpPEACICHUS




8. YuebHo-MeToaMuYeckoe U HHPOPMALMOHHOE 0O0ecieuyeHue TUCIHILIMHBI

8.1. O6s13aTesbHAs JIUTEpPATypa

Tun (yueOHUK, ydeOHOE

KoJsimyecTBO B

Ne nocoodoue, yaeoHo- I'on HAY4YHOM
ABTOPBI, COCTABUTEJIH 3aryiaBue (3aroJioBoK)
n/n MEeTOAHYECKOEe Mocodue, U3TAHUS oudamorexe /
NPAKTHKYM, JP.) HanmenoBanune 365C
1 | Konongsxusiit B. B. OCHOBBI IMATHOCTUKH U yCTPaHEHHE VY4eOHoe nocobue 2024 OBC "Jlanp"
HEUCIPABHOCTEH 3JEKTPO0OOpYA0BaAHUS
AJIEKTPUYECKUX CTAHIIMU Y MTOACTAHLIMI
2 ITox penaxuwmeii E. E. Jlnarnoctuka 000pyJOBaHUS CUCTEM YuyebHoe mmocodue 2020 9BC "IPRbooks"
[TpuBanoBa AJIEKTPOCHAOKEHUS
3 Muxees I'. M. DNEKTPOCTAaHIMU U JJIEKTPUUECKHUE CETH. HayuHnoe anexkrpoHHoe 2019 3bC "IPRbooks"
JlnarHocTuka 1 KOHTPOJIb U3JlaHue
ANEKTPOOOOPYIOBAHUS
4 | Xoponsckuii B. 4. DKcIutyaTanus 3J1eKTpooOopy10BaHUS VY4eOHoe nocobue 2024 OBbC "ZNANIUM.
COM"
8.2. JlonosinuTeIbHAS JIMTEpPATypa
Tun (yueOHuK, yueOHOE
y 'Y KosmuectBo B
Ne nocooue, yueOHo- I'on .
ABTOpBI, COCTABUTEHU 3ar;iaBue (3aroJjioBoK) HAY4YHOIl OMbIHOTEeKe
n/n MeToJAu4YecKoe nocodue, | M3AaHUA
/ HammenoBanue IbC
NPAKTHKYM, JP.)
1 | 'epacumona A.T'. KonTpons u JUarHOCTHKA | YueOHuK OBC «IPRbooks»
TeruioMexanuueckoro odbopynosanus TOC u 2016
ADC
2 | Xamescmaa A. 1., JlnaraocTuka 3JIeKTpooOOpyaoBaHus | YueOHOoe nocodue 2015 3BC «IPRbooks»
Hmutpues C. A., Kokun C. | 351eKTpUYeCcKUX CTAHIMI U MOJACTaHIUI
E., I'nymkos JI.AIL
3 | KyBmmHoB A.A. JInarHocTUKa TEXHUYECKOIO0 COCTOSIHUS [IpakTukym 2016 Penosuropuit TI'Y

AIEKTPOOOOPYIOBAHUS B CUCTEMAX
AJIEKTPOCHAOKEHUS




8.3. Ilepeuyenb mnpodeccuoOHANBHBIX 0a3 JAHHBIX U HMH(OPMAMUOHHBIX CIPABOYHbBIX
CHCTEM

— Elibrary [OnexkrponHnslii pecypc]| : Hay4Has 3j1eKTpoHHas Ombiamoreka. — Mocksa : HOB,
2000. — Pexxum nocryna : elibrary.ru. — 3ari. ¢ skpana. — f3. pyc., aHri.;

— Springer Link [DnexktponHsiii pecypc] : [0a3a mamnbix].— Switzerland: SpringerNature,
1842. — Pexxum nocrtyna : link.springer.com. — 3ari. ¢ skpana. — 3. aHrin.;

— Science Direct [DneKTpOHHBIN pecypc]| : KOJUIEKIHS JICKTPOHHBIX KHHUT H3JaTelIbCTBA
Elsevier. — Netherlands: Elsevier, 2018. — Pexxum noctyma : sciencedirect.com. — 3ari. ¢ 3kpaHa. —
SI3. aHTNI.;

— Cambridge university press [DHeKTpoHHBIA pecypc]| : KypHajdbl H3JaTEIbCTBA. —
Cambridge: Cambridge university press, 2018 . — Pexxum moctyma : cambridge.org. — 3arm. ¢
JKpaHa. — S3. aHri.;

— NEICON [2nexTpoHHBIH pecypc] : aneKTpoHHas HHQOpMAIHs : apXUB HAYYHBIX KyPHAJIOB.
— Mocksa : HOUKOH, 2002. — Pexxum goctyma : neicon.ru/resources/archive. — 3ari. ¢ skpaHa. —
S13. pyc., aHriL.

8.4. IlepeueHb NPOrpaMMHOro obecnevyeHus

Ne Hanmenosanue IO PexkBU3HUTEI uoron:)pa
n/n (nata, HOMep, CPOK JAeHCTBHUA)
1 | Windows: noroBop Ne 757 ot 04.07.2018, cpok
WinPro 10 RUS Upgrd OLP NL Acdmc JefcTBUS — OECCPOUHO;

koHTpakT Ne 1653 ot 14.12.2018, cpox
JIelicTBUS — OECCPOUHO

2 | Office Standard: noroBop Ne 690 ot 19.05.2015, cpok
Office Stdandard 2013 Russian OLP NL JefcTBUS — 6eCCPOUHO
AcademicEdition

8.5. Onucanne MaTepHaJIbHO-TEXHHYECKOl 0a3bl, HEOOXOAUMOM AJIsl OCYHIeCTBJICHHUS
00pa3oBaTeILHOIO NMPoIecca Mo TUCHUILINHE

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX

Ka0MHeTOoB, 1a00paTOPHii, MACTEPCKUX U

Ne Ap. 00bEKTOB /1JIsl IPOBe/ICHUs!

/I | MPAaKTHYeCKHX U JA00PaTOPHBIX 3aHATHIA,
MOMeIIEeHUH VISl CAMOCTOATEIbHOM

paboThl 00y4yaoummxcs (HoMep ayAuTOPHH)

ITepeyenb 0CHOBHOTO 000pYyAOBAHMA

VYyeOHast ay1uTopust AJisi IPOBEICHUS IIpoexTop, sKpaH; CTOJI Y4EHUYECKUI
3aHATUH JEKIMOHHOTO THIA. Y4yeOHas (MOHOOJIOK) TBYXMECTHBIN, CTOJI
ayJIUTOPHS IS TPOBEACHUS 3aHATHI y4eHU4YeCKui (MOHOOJIOK) TPEXMECTHBIM,
CEeMHUHAPCKOTo TUIA. Y4eOHast ayIuTOpHs Ul | CTOJI MpenojaBaTelbCKHid, CTyII

| | KYPCOBOTO NPOEKTHPOBAHHS (BBITIOJIHEHUS MpenoaaBaTeNbCKUi, JOCKa ayTUTOpHAs.,
KYpCOBBIX pa0oT). YueOHas ayiuTopHs is 9KpaH, IPOEKTOP, KaJIIO3H.

MPOBEACHUS TPYNIOBBIX U MHANBUTYaTbHBIX
KOHCYNbTalMil. Y4ueOHas ayuTopus s
MIPOBEACHUS 3aHITHI TEKYIEro KOHTPOJISI U
MPOMEXKYTOUHOMU aTTectanuu. (3-211)

VYuebHas ayTuTOpHS I TPOBEACHUS CTOJ1bl yUEHHUYECKHUE IBYXMECTHBIE
) 3aHSATHN JEKIIMOHHOTO THITA. Y4eOHas (MOHOOTIOK), CTON YYCHHYCCKHIA
ayJIUTOPHS JJIs IPOBEACHUS 3aHATHI TPEXMECTHBI MOHOOJIOK, CTOJI

CEeMHHAPCKOro THMa. Y4yeOHasi ayIuTOpHsl Ul | MpenoaaBaTelbCKHid, CTyII




HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0MHETOB, JIa00OpaTOPHii, MACTEPCKUX H

Ne Ap. 00bEKTOB /ISl IPOBEAEeHUS
N IlepeyeHb 0OCHOBHOIO 000PY10BAHMS
n/n | NPakTUYeCcKUX U Ja0OpaTOPHbIX 3aHATHH,
MOMeIeHUH JJI51 CAMOCTOATENbHOM

padoThl 00yYaromMXxcs (HoMep ayAuTOPUM)
KYpPCOBOT'O MPOEKTHUPOBAHMUS (BBIMOIHEHUS MIPENo0IaBaTeNIbCKUM, JO0CKa ayAUTOpHAs
KYPCOBBIX paboT). YueOHast ayIuToOpus 1Jis (MmenoBas), kadeapa, SKpaH, IPOEKTOP,
MPOBEACHUS TPYNIOBBIX U UHAUBUIYAIBHBIX | IIPOLIECCOP, JKATIO3U
KOHCYJIbTalMil. YueOHas ayuTopus s
MIPOBEACHUS 3aHITHI TEKYIEr0 KOHTPOJISI U
MIPOMEKYTOYHOH aTTecTanuu. (23-609)
JIaboparopus «INEeKTpooOOpyIOBaHUE [TpoekTop, PKpaH; CTOJBI YICHHUECKUE
CTaHIIMH U TOJCTAHIINH MPEANPUATHII. JIBYXMECTHBIE, CTYJIbsl yYEHUYECKHE, CTOI
VYyebHas ayuTOpHs AJi IPOBEACHUS MIPENO0IaBaTeIbCKUM, CTYI
3aHATUNA CEMUHAPCKOTO THIA. MpenoaaBaTeNbCKUiA, JOCKa ayIMTOpHAs
VYyebHas ay1uTopus i1 KypcOBOTO (MeroBast), CTEH bl YHUBEPCATBHBIN
MIPOEKTUPOBAHHUS (BBITIOJHEHHS KyPCOBBIX 1abopaToOpHBIN, CTEH]]

3 | pabor). JIEMOHCTPAIIMOHHBIN., CTOJ
VYyeOHast ayTuTOpus AJIsl IPOBEACHHUS KOMIBIOTEPHBIN oHOMeCTHBIH, [1K,
TPYNIOBBIX U WHAUBHUIYATbHBIX JKaII031
KOHCYJIbTALINI
VYyebHas ayuTOpHs JIs1 TPOBEACHUS
3aHATUNA TEKYIEro KOHTPOJIA U
IIPOMEXYTOUHOM arrectanuu. (9-203)
JlaGoparopus "DHeprocOepexeHue u CToBI YYEHUUECKHE YETHIPEXMECTHBIE,
sHeprocOeperaronre TeXHOI0ruu'". CTOJI MIPEIO0/1aBaTENbCKUH, CTYII
YyeOHast ayTuTOpus AJIsl IPOBEACHHUS MIPENo1aBaTeNIbCKui, J0CKa ayAUTOpHAs
3aHATUN CEMUHAPCKOI0 THUIIA. (MenoBast), komnbroTepHble CTOJIBI,
YyeOHast ayTuTOpus A KypCOBOTO n1abopaToOpHBIE CTEHIbI, IKPaH MPOEKTOPA,
MIPOCKTUPOBAHUS (BBITIOTHEHUS KYPCOBBIX MIPOEKTOP, BBOJTHOM aBTOMAT

4 | pabor). AIIEKTPOIHEPTHH, KOMIIBIOTEDP B cOOpeE,
VYyebHas ayuTOpHs JJIs TPOBEACHUS MIPOMBIIIUICHHBIN KOMITHIOTEP B cOOpE,
TPYNNOBBIX U WHAUBUIYAIbHBIX JKAITO3H.
KOHCYJIbTAIIUI
YyeOHast ayTuTOpus AJIsl IPOBEACHHUS
3aHATUN TEKYIIETO KOHTPOJIS U
ITPOMEXKYTOUYHOM arrecTanuu. (9-610)

5 [Tomernienue a1 cCaMOCTOSTENHHON pabOTHI Crodb1, CTYJIbS, KOMITBIOTEPHI
obyuatomuxcs (I'-401)

6 [Tomernienue s cCaMOCTOSATENHHON pabOTHI Crodb1, CTYJIbS, KOMITBIOTEPHI

obyuatomuxcs (C-916)
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