MUHMCTEPCTBO HAYKH 1 BBICILIEI'O OBPA3OBAHMS POCCUMCKOM ®EJIEPALIMNA
(enepanpHOE rocyJapcTBEHHOE OIOXKETHOE 00pa30BaTEIbHOE YUPEKICHUE
BbICLIEr0 00pa30BaHuUs
«TONBATTUHCKUHI TOCYIapCTBEHHBIN YHUBEPCUTET»

b1.B.02.02

(unoexc OoucyuniuHot)

PABOYAA ITPOI'PAMMA JUCHHUITJINHBI

JAMarnocTuka 3j1eKTpooOOpy/10BaAHUS

(HaumeHo8aHUE OUCYUNTUHDBL)

10 HATPABJICHUIO TIOJITOTOBKU
13.04.02 DnexTpoIHEpreTHKa U AIEKTPOTEXHUKA

HaIpaBICHHOCTD (TIPOdHIIBH)
Pexxumbl pabOTHI AJIEKTPUYECKUX HCTOYHUKOB MMUTAHUS, TOJCTAHIINHI, CETEH U CHCTEM

dopma o0ydeHHUs: OUHAS
I'onx nabopa: 2023
Oo6mas Tpynoemkocts: 3 3E

Pacnpe)le.ﬂe}me aC0B JUCHHUIIMHBI IO CEMECTPpaM

Cemectp 3

®opma KOHTPOJIA | DK3aMEH Hroro
Bun 3ansaruit
Jlexnuu 16 16
JlaboparopHble
IIpakTHueckue 16 16
PyKkoBOJCTBO: KypCOBBIE PaOOTHI (IPOEKTHI)
[TpomMexxyTouHas aTTecTanus 0,35 0,35
KonraktHas pabota 32,35 32,35
CamocrosiTenpHas padbora 40 40
Kontpoinb 35,65 35,65
HTroro 108 108

JOKYMEHT NOAMUCAH
SNEKTPOHHOW MOAMUCHIO

CepTudbukat: 029A9A7BO09EBOE2BCAC29FF3916A57B47
Bnapeneu: BaxHuHa Bepa BacunbeBHa
DeiicteuteneHr: ¢ 17.10.2023 go 28.04.2038




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

(Oondicnocmy, yuernoe 36anue, cmenetsb, @amunusa U.0.)

PenensupoBanue pabodeid mporpaMMbl JUCIUTUTHHBL:

v OtcyrcTBYyeT

Penensent

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

PaGouas mporpamma aucuumiinHel coctaBieHa Ha ocHoBaHuu ®I'OC BO u yuebHoro miana
HaIpaBJICHUs TOATOTOBKU
13.04.02 D5eKTpOIHEPTreTUKa U SJIEKTPOTEXHUKA

Cpok aeiicTBus padoueil nporpaMMbl JMCOMILIMHBI 10 «31» aBrycra 2025 r.

YTBEPXIEHO

Ha 3acenanuu xadenps
«DNEKTPOCHAOKEHHE U DIIEKTPOTEXHUKA»

(mpotokomn 3acenanust Ne 3 ot «20» cents0ps 2022 r.)



1. Ileaib 0cBOEHUA TUCHUILIHHBI

Llens OCBOGHHMS IUCHUIUIMHBI — OOy4eHHE OO0ydJaromuxcs O0a30BBIM TEOPETHYECKUM
SHAHUAM U MPAKTHYCCKUM HABBIKAM OpraHu3allii W NPOBCACHHUA NHUATHOCTHKW OCHOBHLIX BHU/I0B
JJIEKTPOIHEPreTHUECKOTO  00OpYIOBAaHUS C  HCIHOJIB30BAaHMEM COBPEMEHHBIX METOAMK U
TCXHUYCCKHUX CPCACTB. I/I?)Y'-IGHI/IG MCTOIOB OIIPCACIICHUA (baKTI/I‘IeCKOI‘O TEXHUYCCKOI'O COCTOSIHUA
JIEKTPOOOOPYIOBAHHS, MPOTHO3UPOBAHMS IUHAMUKH H3MEHEHHS (aKTUYECKOTO TEXHHYECKOTO
COCTOSIHUSL M OIPENEeNICHUsI OCTaTOYHOTO pecypca. YMEHHE IMPHUMEHSATh METOJbl TEXHHUYECKOU
JMAarHOCTUKU JUISL  ONpEAETICHUS ONTHMAJIbHOTO MOMEHTAa MPEKPAlIeHUs] AKCILTyaTalluu
anekTpoodopynoBanusi. GopmupoBaHue Mpo(ecCHOHANBHBIX KOMITETCHIINH.

2. Mecro nucuumiuabl B cTpykrype OIIOITI BO

JlanHas qucuuiuiMHa oTHocutes biokyl «/lucuumimunsl (Moaynu)» (BapuaTHBHAs 4acTb).
JucuumumHel, yueOHbIe KypChl, HA OCBOGHHH KOTOPBIX 0a3MpyeTcsl JaHHAs AUCUUIUIMHA (y4eOHBIH
Kypc) — «TeopeTnueckue OCHOBBI DJIEKTPOTEXHUKH», «OpraHuzanusi 3KCIUTyaTallud U PEMOHTa
3JIEKTpo0OOopynoBaHus», «IIpon3BOACTBEHHAs IPAKTHKA (HAYYHO-UCCIIEA0BaTEIbCKas padoTa)».

JIMCUUIUINHBL, y4yeOHble KypChl, Ul KOTOPbIX HEOOXOAMMBI 3HAHMs, YMEHMs, HAaBBIKH,
npuoOperaeMble B pe3ysIbTaTe U3ydyeHUs JaHHOW TUCHUIUIMHBI (yueOHOro kypca) — «CucTeMHBbIN
aHaJlu3 M MPUHATHE pEIIEHUH IO TOBBILICHUIO HAJEKHOCTU CUCTEM 3JIEKTPOCHAOXKEHUS,
«ABTOMATH3alUsl  CUCTEM  DJJEKTPOCHAOXKeHWs  (IPOABHHYTHIA  YpOBeHb)», «PacderHo-
9KCIEPUMEHTAJIbHBIC UCCIICAOBAHUS TUHAMUKHM CUCTEM 3JIEKTpOCHa0XeHus», «lIpon3BoacTBeHHas
NpaKkTUKa (HaydHO-UCCIIEI0BATENbCKas paboTa)y», BEITYCKHAs 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 HanOoJee
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 Je(HEeKTOB /ISl PEIICHHS
NPAaKTUYECKHX 3a/1a4, OTIPeIeNATh
IMPUYUHBI OTKAa30B
AIIEKTPOOOOPYIOBAHUS, IPUMEHSTh
METOAbI TEXHUYECKOM JAUarHOCTHUKHU
JUIs oTipesieNieHust paKTHYECKOTo
COCTOSIHUS 3JIEKTPOOOOPYIOBAHMUSI

Bnagers: MeTomaMu TEXHUYECKOM
JIMArHOCTUKHU, TEOPETUYECKOTO
aHaJn3a TEXHUYECKOTO COCTOSHHUS
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

AJIEKTPOOOOPYIOBAHUS; TPEOOBAHHUS
K DJICKTPOIHEPTETHYECKUM U
SJICKTPOTCXHUYCCKHUM CUCTEMaM B
00JIaCTH HaJCKHOCTH; METOIbI
AUAarHoCTUPOBAHUA BHEITHEN U
BHYTPEHHEH M30JIAIHH
AJIEKTPOOOOPYTIOBAHUS

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

Bmagers: MeTomaMu TEXHUYECKOM
JIMAarHOCTUKHU, TEOPETUUYECKOTO
aHAJIM3a TCXHUYECKOTO COCTOSHUS
00BEKTOB TMATHOCTUPOBAHUS;
METOaMH OTIPEICICHHS MECT
MTOBPEXKICHUS KAOCIbHBIX U
BO3JIYIIHBIX JIMHUHN BBICOKOTO
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.
JlnarsocTryeckue Npu3Haku. AJITOPUTM U
CpEICTBA IUarHOCTUPOBAHUS

Bomnpocs! BxonHOTO
KOHTPOJIS

Cp.

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

Jluarnoctuueckue npu3HaKu
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
TEOPETHYECKOTO 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] HapsKEHUs Ha
TUPJISHJE.

JlnarHocTupoBaHUE U30JSILIMU Ha OCHOBE
MH(PAKPACHOTO U3ITyUCHHUS.
JMarHoCTUPOBAHUE U30JITOPOB HA OCHOBE

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

Kommniekr 3amau

Cp.

CamMocTosATeIbHOE U3YUYEHHE
TEOPETUYECKOro MaTepuaa no yueoOHuKam
1 y4eOHBIM TTOCOOUSIM C TTOATOTOBKOM K
IIPAKTUYECKUM 3aHATHM (pelieHue 3a/1a4)

TexHuueckne cpeacTBa TMarHOCTUKH
H30JISITOPOB HA OCHOBE TOKA YTEUYKH.
TexHuueckue cpeacTBa TMarHOCTUPOBAHUS
M30JISIMA Ha OCHOBE HH(PPAKPACHOTO
W3TyYEHHUS

Joknaz mo Teme
MPaKTUYECKOTrO
BAHATUA




Paznen 4. . Meronbl
U CpeACTBa
TMarHOCTUPOBAHUS
BHYTPEHHEN
M30JISLUH

JIek.

OcHOBHBIE BUIBI BHYTPEHHEH U30JISAIUH U
MPUYHHBI OTKA30B.

JlnarHocTupoBaHKE Ha OCHOBE M3MEPCHHUS
TMBJICKTPUIECKUX TTOTEPh H30JISIIIHH.
KoHTpoib CONpOTUBICHUS U30ISAIIH U
koa(durmenta abcopOum.

KOHTpOIb COCTOSIHUS U30JISIITUH 110
WU3MEHEHHIO EMKOCTH.

KoHTpOIb H30IS1MH 110 ITapamMeTpam
YAaCTUYHBIX Pa3psiioB.

KOHTpOJIb COCTOSHUS U30JISIIAH
TpaHchopMaTopa o YaCTOTHBIM
XapaKTePUCTHKAM.

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

Kommniekr 3amau

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

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.

OcHOBHbBIE IPUYUHBI 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

TeMbI TOKJIam0B,
KOMILJIEKT 3aaa4




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 HAIIPSIP)KEHUS U CUITOBBIX
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
Bo3aymHbIX JuHUHN 110 kB 1 BbITIIE

TeMmnbl fokIag0B

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
AIIEKTPOOOOPYIOBAHUS», UCTIOIB3YIOTCSI TEXHOJIOTHH TPAJIUIIMOHHOTO OOYICHUS:

- JICKLIH;

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

- MHIUBUAYAIbHbIE W TPYNIOBBIE KOHCYJIbTAllMM II0 TEOPETUYECKUM M IPAKTHUYECKU
BOIIPOCaM Kypca;

- BBIMIOJIHEHUE TPAKTHYECKUX 3aJaHUi, KOTOpBIE IO3BOJIAIOT MPHOOPECTH NPAKTUYECKHE
3HAHUSA WM HaBBIKM pEIIeHUs 3a7aud U pPadoThl C HOPMATHBHOM, METOJIMWYECKOM, Hay4dHO-
TEXHUYECKOM U CIIPABOYHOU JINTEPATYPOIL;

- IPOBEJICHUE PA3IUYHBIX (OPM CaMOCTOSTENbHOM paboThl, KOTOPast BKIKOYAET MOJATOTOBKY K
JIEKIMOHHBIM U MPaKTUYECKUM 3aHATHUSAM, MOATOTOBKY JOKJIAaJa U €ro Mpe3eHTaluu K 3alluTe Ha
MPaKTUYECKOM 3aHSATUH.

6. MeTtonnyeckue yKa3aHus M0 OCBOEHUIO THCIHILIHHBI

6.1. OOyuaromuMcsi HEOOXOIMMO O3HAKOMMTBHCA: C COJAEpKAaHMEM pabodeil Mmporpammbl
mucuiineel (nanee — PIIJI), ¢ menmssMu M 3agadaMu JUCHUILIMHBL, €€ CBSA3SIMH C JPYTHMHU
JUCHUTUTMHAME  00pa30BaTeNbHONW IMPOrpaMMbl, METOAMYECKMMH pa3pabOoTKaMyd 10 JaHHOU
JMCLUILIMHE.

6.2. MGTOZII/I‘IGCKI/IC YKa3aHus 110 IIOATOTOBKE K JICKIIMOHHBIM 3aHATUSAM.

B xone nexkumii paccMaTpuBalOTCS OCHOBHBIC TIOHSTHS TEM, CBS3aHHBIE C HHMH
TEOPETHUECKHUE U MPAKTUUECKHUE MPOOJIEMBI, JAIOTCS PEKOMEHIAIMH JJII CAMOCTOSATEILHON PabOTHhI
U TOArOTOBKE K TMPAKTUYECKUM 3aHATHAM. [lodTOMy wH3ydeHHWE IUCHUIUIMHBI Tpedyer
CHCTEMaTHYECKOTO ¥ IIOCJIEOBATEIBHOTO HAKOIUIEHUS 3HAHWM, CIEJOBAaTEIbHO, IPOIMYCKU
OTJENIBHBIX TEM HE IMO3BOJISIOT IIYOOKO OCBOMTH mpenMmer. OOydaromumcs HeoOXOIUMO: Mepen
KOKIOW JIEKIMEeHd IpocMaTpuBaTh pabodyl0 MpOrpaMMy JUCHMIUIMHBL, €€ OCHOBHBIE BOIPOCHI,
PEKOMEH/IYeMYI0 JIUTEpaTypy, 4YTO MO3BOJUT COKOHOMHUTH BpeMsl Ha OCBOEGHHE TEMbl Ha
ayIUTOPHOM 3aHATHM; TIEpell OYEepeIHON JIeKIMel HEeOO0XOaUMO MPOCMOTPETH/TIOBTOPUTH
MaTepuainbl mpeabaymied Jekuuu. llpu 3aTpyAHEHUsSX B BOCHPUATHM MaTepuaia CleayeT
06paTI/ITBCﬂ K OCHOBHBIM JIUTCPATYPHBIM UCTOYHUKAM.

6.3. Meroanyeckue yka3aHHs IO MOJTOTOBKE K MPAKTUYECKUM 3aHATHUSM.

B xone mpakTudeckux 3aHATUN YIIyOJsIOTCS M 3aKpeIUIsioTCS 3HaHUS O0ydarouuxcs Io
psily PaCCMOTPEHHBIX Ha JIEKIHUAX BOIPOCOB, 3HAHUN 110 COBPEMEHHBIM METOJIaM IMPOEKTHPOBAHHUS
CHUCTEM TMOTpeOuTenell pa3aIuvHBIX TPEANPUATAN U OCHOBHBIX CIOCO0AaX MOCTPOEHUS CHUCTEM
AIIEKTPOCHAOXKEHHUS; 10 METO/JaM pEelIeHHs] ONTHUMH3AllMOHHBIX 3a/lad B AJIEKTPOCHAOXKEHUU U
BOIIPOCAM OINTHMM3ALUN CTPYKTYpPbl M PEKHMOB 3JIEKTPUUYECKHX CETE€H MNPEANPUITHH; YMEHUS
IPOU3BOJIUTH BEIOOP SKOHOMUYECKH OOOCHOBAHHBIX CXEM M PEKHUMOB CHCTEM JIEKTPOCHAOKEHHUS.
Ha npakThdeckux 3aHATUSX  Pa3BHBAIOTCA  CIIOCOOHOCTH  HCIIOJB30BaTh  COBPEMEHHBIC
UH(POPMALIMOHHBIE TEXHOJOTMM, YHPaBIATh HHGOpMAIMed C MPUMEHEHHEM MPUKIIAJHBIX
nmporpamMM; HCIOJbB30BATH CCTECBBIC KOMIIBIOTECPHBIC TCXHOJIOTUHU, 0asbl JaHHBIX MW IIaKEThI
NOPUKIAJHBIX NMPOAYKTOB. [IpM MOATrOTOBKE K MPaKTHUECKUM 3aHATUSAM KaKIbIH 0Oydaronuiics
JIOJDKEH:

— U3Y4YUTh PEKOMEHIOBAHHYIO JIUTEPATypy;

— U3YYHUTh MaTEPHUAIIbI JICKIIUH;

— MOATOTOBUTH OTBETHI HA BCE BONPOCHI [0 N3y4aeMON TeMe;

— BBIIIOJIHUTE AOMAIIHEC 3aJaHHUC, PEKOMCHAOBAHHOC IIPCIIOAABATCIIEM IIPpU H3YUCHUH
KaX/101 TeMbl 3aHATHSL.

[To 3amanmrio mperojaBaresss OOYYAIOIIMHCS JODKEH MOArOTOBHTH JOKJIAA MO TeMe
MPAKTUYCCKOI'O 3aHATHA. B MMponecce MOAroTOBKU K MPAKTHUYCCKUM 3aHATHUAM 06yqafonmec;1 MOTYT
BOCIIOJIb30BAThCSl KOHCYIIBTAIIMSAMH ITPETIOJaBaTes.



6.4. CamocTosiTebHas paboTa BKJIIOYACT B CeOs BBHIMOTHEHUE PA3IMYHOTO poja 3aJaHuil 1
CaMOCTOSITENIbHOE M3YYCHHE TEOPETHUECKOro MarepHajga Mo y4eOHHKaM M y4eOHBIM MOCOOHUSIM C
HOJArOTOBKOHM K NMPakTUYECKUM 3aHATUAM. KOHTpOJIb caMOCTOATENbHONW paboThl 00yUaromuxcst Hal
IIPOrpaMMOil Kypca OCYILECTBISETCS B XOA€ NPAKTUYECKUX 3aHATHM (YCTHBIM ONpOC, pelieHue
3aj1ay, MyOJIMYHOE BBICTYIJICHUE C IOKJIAZIOM 110 BIOpAaHHOM TeMe, TECTUPOBAHHUE).

7. OneHoYHbBIE CPeACTBA

7.1. I1aciopT OLIEHOYHBIX CPEICTB

Koa koHTpO/IMpYyeMOi KOMIIETeHH U HanmeHoBanue

(UJ1M ee 4YaCTH) OLIEHOYHOI'0 CPeJACTBA
3 ITK-2.1 Jloknaz 1o TeMe nIpaKkTUYeCKOro 3aHsATUs
Bompocs! k 3x3ameny Ne 4-5,7-10, 12-14,
18-30, 37-58
3 [IK-2.2 JlokJaz 1o TeMe MpakTUYeCKOro 3aHATUS
Bompocsr k ax3ameny Ne 1-3, 6,11,15-
17,31-36,59-60

Cemectp

7.2.1. TunoBble 3aJaHWsl WJIM HMHbIE MAaTepPHAJIbl, HeOOXOAMMBIE /ISl TEeKYyLIero
KOHTPOJIA MO AMCUMILINHE «/[HarHOCTHKA 3/1eKTPO00OPY/A0BAHM S

7.2.1.1. BXoaHOl KOHTPOJIb

Bonpocel BXOHOr0 KOHTPOJIA:

OcHOBHBIE 331a4l TEXHUYECKON TUAarHOCTUKHU AJIEKTPOIHEPTETHUECKOr0 000py10BAHUS.
OcHoBHBbIE 337]a4l TEXHUYECKOM TMarHOCTUKHU AJIEKTPOIHEPTETUYECKOT0 000PYAOBAHHUS.
[TapameTps! AMarHOCTUPOBAHUS.

Knaccudukanus oTkazos.

MaremaTtnueckue MOJENHN B 3a1a4ax JUATHOCTHUKH.

[Tporno3upoBanue pecypca o6opyaoBanus. OcTaTOUHBIN pecypc.

MeTobl TMarHOCTUKY 3JEKTPOTEXHUUYECKOTO 000PYI0BaHUS.

TenioBble METOJIbI TUATHOCTHKHU.

Bubponuarnoctuka. BubpaunoHHbIi MOHUTOPUHT.

0. MeTo 4acTUYHBIX pa3psiioB.

SO R W=

KpaTlcoe OlMMCAaHHUE U PEIJIAMEHT BBINOJTHCHUSA

Bxo/1HO# KOHTPOJIB TPOBOINUTCS Ha NepBOM Jekuu. OH MpeacTaBiIsieT coO0 KOHTPOIbHBIN
cpe3 3HaHMU U3 10 OCHOBHBIX BOIIPOCOB, OTBETHI Ha KOTOpPble OOYYArOIIMKCS JOJDKEH 3HATh B
pe3ynpTaTe W3Y4YeHMs] NPeIbIIyIIuX TUCHUILUIMH 10 mporpamMMe OakanaBpuara. KoHTpoib
IIPOBOJUTCA II0 OLICHKE OCTAaTOYHBIX 3HAHUM 10 JUCLUIIIMHAM «TeopeTHuecKrue OCHOBBI
JNIEKTPOTEXHUKN», «OpraHusanus OHKCIUIyaTalldM W PEMOHTa  3JEKTPOOOOPYIOBaHMS Y,
«DNEeKTpUYECKHe CTAaHIIMU U MOJICTaHIUUY. [locTaBieHHbBIE BOIPOCH! TPEOYIOT TOYHBIX U KOPOTKUX
OTBETOB. BXO/HOM KOHTpPOJIb MPOBOJWUTCS B MUCbMEHHOM BuAe B TedeHue 15-20 mmuyt. UTorm
BXOJHOI'O KOHTPOJS HUCIOJIB3YIOTCS JUIsi KOPPEKTUPOBKUA METOAUK IPOBEACHUS JIEKIHMOHHBIX H
MIPaKTUYECKHUX 3AHITHIM.

Kpurtepun ouenku:

- OTMCTKA «3a4YTCHO» BBICTABJISACTCA 06yqafomeMyc;1, CCJIM aHbl TPAaBUJILHBIC OTBCTHI HA 4-
10 BompocoB;

- OTMCTKA «HC 3a4YTCHO», CCJIM IPABUJIbHBIX OTBCTOB MCHCC 4-x.



7.2.1.2. 3apaun

TunoBble 33124

1. /[aiite omnpeaejJieHHsi CJIeAYIOIIMM TOHATHAM: TeXHHUYECKasi [IMATHOCTHKA,
AHATHOCTHPOBaHUE, INATHO3

TexHuueckas: TMarHoCTHKa — 00JIaCTh 3HAHWM, OXBATHIBAOIIAS TEOPHIO, METOJIbI, AJITOPUTMBI 1
CpEJICTBA OIICHKU COCTOSIHUS TEXHUYECKUX OOBEKTOB.

JuarnoctupoBaHrue — IMPOLIECC OMPEICIICHUSI COCTOSHUSI TEXHUUECKUX 00BEKTOB. Pasmiuaror
pabodee, Mpr KOTOPOM Ha 00EM TIOAAIOTCS BCE HEOOXOIMMBIE [T PaOOTHI BO3ICHCTBUS; TECTOBOE, IIPH
KOTOPOM COCTOSTHHE OOBEKTa ONPEIEIISETCS 10 €r0 PEaKIMy Ha CTICIUATLHBIC TECTOBBIC BO3ACHCTBHSIL.

Jlnarno3 — pe3ynbTaT TUarHoCTUPOBAHMSL.

OOBEKT, COCTOSIHUE KOTOPOTO OIICHUBACTCS, HA3BIBACTCS OOBEKTOM IMATHOCTUPOBAHUSI.

2. Jlaiite omnpeieieHHsi CJeIyIOIMM MOHSATHSIM: PadoOTOCNOCOOHOCTh, INTATHOE
(YHKIHOHNPOBaHNE; HePAGOTOCIIOCOOHOCTH, HeIITATHOE (PYHKIIMOHMPOBAHME

PaborocnocoOHOCTE — cOCTOsSiHME OOBEKTa, NpU KOTOPOM 3HAYEHHs BCEX I[apaMETPOB,
XapaKTepH3YIOINX BBINOJIHEHNE UM 3aJIaHHBIX (DYHKIMH, HAXOIATCS B YCTaHOBJICHHBIX Tperenax. B
3TOM ciTydae 0ObeKT PYHKIMOHUPYET ITATHO.

HepaboTtocriocoOHOCTE — COCTOSIHUE OOBEKTa, MpU KOTOPOM 3HAYCHHE XOTs OBl OIHOTO
rapameTpa, XapaKTepPH3YIOIIETro BHIOIHEHUE 331aHHBIX (DYHKIIHIA, HE COOTBETCTBYIOT YCTaHOBJICHHBIM
TpeboBanusaM. [Ipr 3TOM eciti 0OBEKT BBINOIHSAET YacTh 3aJaHHBIX (DYHKLHA, TO OH (YHKIIHOHHPYET
HEIITaTHO.

3. JlaiiTe onpeaesieHus: CJeIYIOIIUM MOHSATHAM: 0TKAa3, BUJbI 0TKA30B; Jde(eKT, BUAbI
negexron

OTtka3z — coObITHE, 3aKITIOYAOIIEECS B TIEpEXo/ie 00bEKTa U3 padoTOCTIOCOOHOTO COCTOSIHUS B
HepaboTocrocoOHoe. Pa3znnyaroT monHbiA, YaCTUYHBIA U TIEPEMEKAIONIMICS OTKa3bl. [loHbili, KOraa
HEepabOTOCTIOCOOHBIM OOBEKT HE BBHIMIOIHAET HU OJHOM W3 3aMaHHbIX (QyHKIWMH. Yacmuunwii, Koraa
HEpabOTOCTIOCOOHBI OOBEKT BBINOIHIET YacTh 3aJaHHBIX (QYHKIMHA. [lepemesicarowutics, KOTAa
00BEKT TO paboTOCHOCOOEH, TO HEPAOOTOCTIOCOOEH.

Jedext — mpuumHa oTKaza. PaznuyaroT: 0TKa3 dlieMeHTa CIO0XHOTo OOBEKTa, MOSIBICHUE
HOBBIX CBSI3€H MEXKIy JIEMEHTaMH (HampuMmep, KOPOTKOE 3aMbIKaHUE), OTCYTCTBUE CBSI3H MEKIY
3JIeMEHTaMH (Hanpumep, 0OphIB).

4. Omnpenesnre 3a1a4M ITMATHOCTUKHA U UX COYETAHUSA

TexHuueckasi JUarHOCTUKA pellaeT TpH 3aJauu: KOHTPOJIb (IIpoBepKa) paboTOCIOCOOHOCTH,
MOUCK JIe(PEeKTOB ¥ MPOrHO3UPOBAHNE U3MEHEHHSI COCTOSIHUS O0BEKTA.

Kontpons pabotocnocoonoctu (KP) - cpaBHeHHME TeKymiero COCTOSIHHSI OOBEKTa,
XapaKkTepU3yeMoro 3Hau€HUEeM IUarHOCTUYECKOro IMpH3HaKa, ¢ 007acThi0 paboTOCIIOCOOHOCTH,
oTIpeneNsieMoi TPAaHWYHBIMU 3HAYCHUSIMU THArHOCTHYECKUX TPU3HAKOB (JIOyckoM). B kadecTBe
TUATHOCTHYECKUX  TMPU3HAKOB  HWCHONB3YIOT  THapaMeTpbl  (pu3uveckwe  BETUYHMHBI) U
XapaKTepUCTUKU (3aBUCUMOCTH OJHOM (HU3MYECKOW BEJIWYMHBI OT Jpyroi). Pazmuuator:
Ka4eCTBEHHBIN (JOMYCKOBBIM) M KOJIWYECTBEHHBIN (OMpeieseHne CTerneHH paboTOCIOCOOHOCTH)
KOHTPOJb.

[Touck nedexror (I1[]) - ompeneneHre MPUYMHBI OTKa3a WJIM PE3KOTO CHUKEHHS 3araca
paboTocrocoOHOCTH. Peann3yercsi ¢ mOMOIIBIO aTOPUTMOB TIOHCKA.

[TporrozupoBanue u3meHeHus cocrostauii (I[IMC) — nmpeackazanue BpeMeHH 0€30TKa3HOMN
paboThl 00BEKTA UM BEPOSITHOCTH, C KOTOPO 00BEKT OyAeT paboTOCTIOCOOHBIM B YCTAaHOBJICHHBIN
MOMEHT BPEMEHHU.

Ha npakTuke BO3MOXHBI CIIEIYIOIINE COUETaHUs 3a7ay;



KP u I1J] — n1s BoccTaHAaBIMBAaEMbIX 0OBCKTOB;
KP u ITMC — 1714 BEICOKOHAAEKHBIX OOBEKTOB;
KP, IT/] 1 [TMC — m1st CIIOKHBIX, BOCCTAHABINBAEMbBIX, BBICOKOHAICKHBIX O0BEKTOB.

5. Omnpeneanrte npoueaypy 1MarHoCTUPOBAHUS M BU/IbI IUATHO30B
B oOmem ciydae mpouenypy peuieHuss 3ajgamM TEeXHUYECKON JUAarHOCTHUKUA MOKHO
MIPEJICTaBUTH B CIICAYIONIEM BHJIC:

Jwnarnos

PI/ICYHOK — Hpouecc INIOCTAaHOBKH JHAar"Ho3a

Ha pucynke npunsatel oOo3HaueHus: KP — xoHTpons pabGorocnocobHocTH, KCP —
KOHTPOJIb cTenenu padotocrnocodbnoctu, [IMC — nporrno3upoBanue namMmenenus coctosiaust, [1J] —
MOUCK JIe(PEKTOB, «+» — TIOJOKHUTEIbHBIN pe3ynbTaT KOHTpOJds (paboTocnocoleH), «-» —
OTPULATENIbHBIN pe3ynbTaT KOHTPOJsS (HepaboTocmocoOeH); — MpU PE3KOM CHIKEHUHU 3araca
paboTOCTIOCOOHOCTH.

[Tpu 5 TOM BO3MOKHBI CIIEIYIOIIIE BUBI IUArHO3A!

a) «paboTOCTIOCOOEHY, KTOJIEHY, «I1ay;

0) crenens padorocnocodHocTH — 70%);

B) Bpems 6e30Tka3HoM paboTsl — 300 u;

T) «cropen pe3ucTop R15», «mpoouT KOHJICHCATOP Cay;,

7)) «HEpabOTOCIIOCOOEHY, KHETOACHY, «HET.

6. IlpuBeauTE OCHOBHBIE MOJIOKEHHS TEXHUYECKOI TUATHOCTUKHU

Ortser. 1. JlonmymieHnue o TOM, 4TO pacCMaTPUBAETCS KOHEYHOE MHOKECTBO COCTOSIHHUU .S,
BKJTIOYAIOIIEE IMOJMHOXKECTBO PabOTOCHOCOOHBIX Sp M MOJMHOXECTBO HEpPaOOTOCIOCOOHBIX S
COCTOSIHUH.

2. JluarHoctupoBaHHe OOBEKTa NpEANoNaraeT aHaliu3 BCEro MHOXECTBa S, eciu
OTCYTCTBYeT HMH(pOpPMAIHMS O COCTOSHUH OOBEKTf, miam moamHoOXkecTtBa Sp  (Sw), ecnm Takas
uHpOpMalUs UMeeTCsl.

3. B nepabotocmocobHOM 00BekTe AedeKT uMeeTcss Bcernaa, B paboTOCTIOCOOHOM
00BeKTe IePEeKTh MOTYT OBITh, €CIIH UMEETCS U30BITOYHOCTH (HAapUMep, pe3epBUPOBAHUE).

4. B mpotiecce TMarHOCTUPOBaHUS B OOIEM CIydae y4acTBYIOT OOBEKT JUArHOCTHUPOBAHUS
(OH), cpencrBa Texuuyeckoro muarHoctupoBanusi (CTJ]) u yemosek-omepatop (YO), xoTopbie
o6pasyrot cucremy auarsoctupoBanust (CJI).

7. Oxapakrepu3yiiTe MeTOX JHATHOCTUPOBAHMUS M30JISIIIUM HA OCHOBE HH(PPaAKPaCHOI0
H3JIy4YeHUs1



[TpyMeHUTENHHO K M3OJALUN JTUHUM, HAXOIAUIMXCS MO/ HaNpsXKEHUEM, IUAICKTPUYECKUE
IOTEPU B HM30JIATOPAX CO3/al0T TEMIIEPATYpHBIE IMEpenaabl MEXIy H30JATOPOM, OKpYKaroLlel
Cpeloil U U30JATOPAMU B THPJISHAC MPU HAIMYUK JePEKTHBIX H30JATOPOB. MakCUMyM TEIIOBOTO
U3ITy4eHUS U30JIATOPOB 3aHUMAET TI0JIOCY CIIEKTPa AIEKTPOMArHUTHBIX Kojiebanuii ot 9 10 13 MM,
T.€. HAXOJIUTCS B CPEAHEBOIHOBON 00JacTH HH(PAKPACHOTO AUAINA30HA.

OueHuB TEIJIOBOE PABHOBECHE IIPU PACCEMBAHWU DHHEPIMM B OKPYXKAIOUIYIO Cpeny
M30JSITOPOM BO BpeMsSl HarpeBa €ro JUAJIEKTPUYECKUMHU MOTEPSMU U TOKAMHU YTEYKHU, MOXKHO
paccuuTaTh TEMIIEpaTypy IeperpeBa KaKIAOro HU30JATOpa JUIsl TUPISHA, 0e3 aedeKTHBIX
U30JISITOPOB MPU HOPMAJIBLHOM pAaclpeesieHUU HANpsHKEHHUs 10 M30JIATOpaM U ISl THUPJSHA C
OJIHUM JC(PEKTHBIM U30JSITOPOM IIPH PA3HOM PACTIONOKEHUH 3TOTO U30JIATOPA.

Meton nmpeamonaraeT pPEerHCTpAalMIO  TEIUIOBOTO  (MH(pakpacHOro) H3Iy4eHUS U
MOCJIEIYIONIEE CpPaBHEHUE €ro ¢ HOPMHUPOBAHHBIMU 3HAaYeHUSIMU. J[Is1 JMarHOCTHpPOBAHUS
TEIIOBU3HOHHBIM METOJIOM MPUMEHSIOT TUPOMETPHI U TEIIJIOBU30PBI.

8. Omnpenesnre CyIIHOCTHL METO/a KOHTPOJISI TMPJIAAHA H30JIATOPOB HAa OCHOBE
ONTHYECKOT0 U3JIy4eHH s

®usnyueckass CyIIHOCTh METOJIa KOHTPOJIS THPJSHJI H30JATOPOB C LENbK ONpEAesICHUs
HaJIMYUS U KOJIMYECTBA HYJIEBBIX U30JIATOPOB B FUPJSHIAX OCHOBaHA Ha 3aBUCUMOCTHU CUJIbI CBETa
MOBEPXHOCTHOTO YacTHYHOTO paspsna (IITYP) na nzonarope oT BETUUMHBI HANIPSKEHUSI HA HEM.

VYceranoBneHo, uro [TYP Ha Bcex TMmax U30JATOPOB BO3ZHHUKAIOT MPEKIE BCETO B KOJIBLIEBOU
30H€ Ha TPaHULE «UEMEHTHAas apMHpOBKAa - H30JUpYOIIas Aetanb». Ha rpanune apMupoBKd
HAIPSDKEHHOCTh 3JIEKTPUYECKOr0 HOJISI MMEET HauOosiblliee 3HAYEHWE, TaK KaK IPOBOAMMOCTh
LIEMEHTA JIOCTaTOYHO BBICOKA M MOTEHIMAJ CTEP>KHSI BBIHOCUTCS Ha Kpail apmupoBku. Kpome toro,
Ha TpaHMWIE apPMUPOBKH OOpa3ylOTCS KOJBIEBBIE TPEUIMHBI, OOYCIOBJICHHBIC pPa3InIHEeM
TEMIEPaTypHbIX KOA(h(GUIIMEHTOB LIEeMEHTa 1 U30Jupytomleit neranu (dbapdop Uiu CTeKio).

HampspkeHHOCTh TOJIs B TPELIMHAX IMOBBIIIEHA, U MTO3TOMY OHU SIBIISIIOTCS MHHUIIMATOPaMU
pa3psanoB. IIpu pocre HampsbkeHus Ha uzonsropax cuia ceera IIYP Bospacraer xak ciencreue
pocTa pa3psa0B, YBEIMUYEHHUS UX YUCla U pa3BeTBieHus. [Ipy yBlaXxHEHUH M30JIALKUN HapsKEHNE
BO3HMKHOBeHUs [IYP cHmkaercs, a cuia cBeTa BO3pacTaeT Ha 5 MOPSAKOB MO CPABHEHUIO C
HOpPMaJIbHBIMU  ycHOBUSMHU. [lpu yBIaXHEHMM 3arps3HEHHON M30JLIMM HHTEHCHUBHOCTH
ontuueckoro usnydeHus ITYP yBenmuuBaercs emie Oonbine. [1o3ToMy KOHTpONB MOABECHOM
M30JISILIMY KEJIaTeIbHO IPOBOANUTD B YCIOBUSX YBIIAXXHEHUS U3O0JISALINU.

Hcnonb3yercst npubop «PummH-6M», OCHOBY KOTOPOIO COCTaBISIOT (POTO3IEKTPOHHBIE
YMHOXHUTEIIH.

9. Oxapaxkrepusyiite MeTOJ AUATHOCTUPOBAHUSA H30/I9TOPOB Ha
OCHOBE PerHCTPAlMi YACTUYHBIX Pa3psiioB

Metonamu oOHapyx)eHHs 4acTUYHBIX pa3psaoB (UP) B ra3zoBbIX BKIIOUEHHUSX H3OJSIUU
MOTYT OBITh: U3MEPEHNE NHTEHCUBHOCTH 3JIEKTPOMAarHUTHBIX BOJIH, U3JIy4aeMbIX HEIIOCPEICTBEHHO
paspsgaMu (TaJIbBaHUYECKUM METOJ)), M PETrUCTPALMsl BBICOKOYACTOTHBIX 3JEKTPOMArHUTHBIX
u3TydeHui (0ECKOHTAKTHBINA METOJ).

OCHOBHBIM HCTOYHHUKOM CHUTHAJIOB SBJSIETCS KOpPOHHBIM paspsan. Koponnsie pazpsiibl
passuBatorcs 3a 10° ..107 c. IlapameTpsl Toka: ammumMTyaa Okolo 2.5 MA, cpemHee Bpems
HapacTaHUs U claja UMITYJbCa COCTaBIsieT cOOTBETCTBEHHO 10 1 80 HaHOCEKYHI.

N3mepus nagenne HanpsokeHust AU u Cy, ONpeAenstoT KaKyIuncs 3apsas — qyp:

qur = AU Cx.
ITo 3nauenuro AU paccunTeiBaroT 3Hepruto UP Wyp:

Wup= gqup UqP/\/E,

rae Uyp — mopor cpabatbiBanus cueTyrka uMnyiabcoB (CH) uaMepuTebHOTO yCTpOHCTBA.
KoHTakTHBII crOCOO TpeArnonaraeT HM3MEpPeHHE HaNpsDKEHHsT U TOKAa TNPH  HAIWYUU
TraTbBaHUYECKONW CBS3U «U30JATOP- MPpUOOp». BecKOHTakTHBIM crmocod TpedyeT H3MEpeHHs



BBICOKOYACTOTHBIX AJIEKTPOMATHUTHBIX M3JIYYEHHI OT TOKa pas3psja MpH pas3psIHbIX Mpoleccax
MyTeM PErUCTPALIMU BO3HUKAIOIIETO 3JIEKTPOMArHuTHOTO MOJIS.

10. Omnpeneanre MeTOJ IMArHOCTHPOBAHHWS H30JIATOPOB HAa OCHOBE PerHCTPalMH
BbICOKOYACTOTHBIX 3JIEKTPOMATHUTHBIX M3JayuyeHuid (BUIMII)

Buewnumu nposisnennsmMu BUOMMU B uzomsiuuy SBISIOTCS UMITYJIbChl HaNpsOKEHUS I1a
00BEKTE U TOK MEPEXOJHOI0 Ipolecca B IeNH, KOTOPbIH paclpoCTpaHAeTcs M0 IpoBOJaM JIMHUHA
JIEKTpONEpEeaaun Ha 3HAYUTENIbHBIE paccTOsiHUs. TOK paspsaa HE MOXKET ObITh U3MEPEH HENOo-
CPEACTBEHHO, OJHAKO BbI3bIBA€Mbl€ UM OBICTPbIC HM3MEHEHHs 3JEKTPOMArHUTHOTO IOJII MOTYT
OBITh 3a(KCHUPOBAHBI YyBCTBUTEILHBIMU MIPHOOPAMHU.

B ocHOBY MeTO1a AMArHOCTUPOBAHMS M30JIALUH 110 XapaKTEPUCTUKAaM YaCTHUYHBIX Pa3psioB
MOXET ObITh MosioxkeHo u3mepenrne BUDMMU ot Toka paspsiga npu paspsiiHbIX Ipoleccax. ITOT
METOJ IO3BOJISET BBISIBUTH ONOPBI C JEPEKTHBIMH H30JIATOPAMH, T'€HEpUPYIOIIMMHU pa3ivyHble
BH/JIBI Pa3psIIOB: IOBEPXHOCTHBIE Pa3psbl 110 TPEIIUHE, Pa3psAabl B BO3AYIIHBIX ITOJIOCTSX.

Cy1miecTByeT B3aMMOCBA3b MEXKAY COCTOSHHEM H30JIALMOHHOIO 2JEMEHTA M IapaMeTpamu
BUDMMU: cpenHeil MOIIHOCTH W3JlyueHUs: P, NEHCTBYIOLIEro 3HAYEHUsI HANPSDKEHHOCTH moiis E,
HanpspKeHUs Ha JuHUM U M 4ucila UMIYJIbCOB /N, KOTOPBIE MOTYT CIIy’KUThb AMArHOCTUYECKUMU
npusHakamu. CpaBHuBas Je(eKTorpaMMbl, MOJIyY€HHbIE MO pe3ynbrataMm usmepenuidr BUOU Ha
JUHUAX 0e3 NedeKTOB M IMpU HATUYMU JE€(PEKTHBIX JIEMEHTOB, MOKHO 3aKJIIOYUTh O CTEHEHU
pa3ButHs nedexra Ha u3osan JIDII.

B  u3MepuTenbHBIX ~ YyCTAaHOBKax, MpUMEHsAEMbIX Jns  peructpauuu  BUDMU,
OCYILIECTBIISICTCSA JIEKTPOMArHUTHAS CBA3b MU3MEPUTEIBHOIO JIEMEHTA C U3MEPSAEMBIM CHUTHAJIOM.
OTO MO3BOJIAET HPOBOJUTH M3MEPEHUs pa3psioB MOJA pabodyMM HamNpsHKeHHEM 0e3 OTKIHYEHUs
000py/I0BaHuUs, YTO OTKPBHIBAET HIMPOKYI0 BO3MOXHOCTh MCIIOJIb30BaHMS TaKUX YCTAHOBOK IPHU
U3MEpPEHUsX 0€3 CHATUS HaPSKEHMS.

11. Oxapakrepu3yiiTe MeTOJ KOHTPOJS COCTOSIHMS HM30JsIMH TpaHcdopmaTopa 1o
YaCTOTHBIM XapaKTepHuCTUKAM

VBiIaXHEeHHE U CTapeHUe BHYTPUOOMOTOYHOM TBEpAOH WM IKUJIKOH HU30JALUU
TpaHcopMmaTopa BBI3BIBAET YBEIMYEHUE BHYTPUOOMOTOUHBIX €MKOCTEH U MpPHUBOJIUT K
YMEHBIIEHUIO COOCTBEHHBIX YaCTOT COCTABIISAIOIINX OOMOTKH (€051, KaTyLIKK) TpaHchopmaropa u
koa(urmenTa nepenayu.

3HAUEHUE aMILIUTYbl HAIPSDKEHUS HAa Pa3HbIX KCTPEMAJIbHBIX TOUKAaX TaKXKe M3MEHSIETCS
B 3aBUCUMOCTH OT COCTOSIHUS M30JSLIUU. OTH MapaMeTpbl MOXKHO HCIIOJIb30BaTh Kak
JIMAarHOCTUYECKHE MPU3HAKKU OIICHUBAHUS COCTOSIHUS BHYTPEHHEH W30JISLMHM CHJIOBBIX TpaHchopMa-
TOPOB.

JUISL ompeneneHust COCTOSIHUSL BUTKOBOM M CJIOEBOM M3OJSIIMM BO BHYTPEHHUX OOBEMax
OOMOTKHM HE00X0AMMO, YTOOBI B IMPOIECCE AUArHOCTUPOBAHUS Y4acTBOBAIM €MKOCTH BUTKOBOW K U
cnoeBoil C M30JSIMKU. DTO MOXKET OBbITh JIOCTUTHYTO MOJayell TECTOBOTO CHI'HAlla C 4acTOTOM MeHee
KPUTHYECKOM:

[Ipy paBeHCTBE 4YaCTOTHI MPUIOKEHHOTO HANPSHKEHUS! (g COOCTBEHHOM YAaCTOTE e CIIOEB,
KaTyILeK WIM OOMOTKH B HUX BO3HUKAET PE30HAHC.

JlnarHocTMpOBaHWE COCTOSHUS M30JIALIMU COCTOMT B INEPHOAMYECKOM HM3MEPEHMU YPOBHEW
HaIpsHKEHHUsI Ha BbIBOJIaX 0OMOTOK BbIcOkoro HampsbkeHust (BH) npu noakmouennn reneparopa BU-
CUT'HaJlla K BbIBojaM OOMOTKM Hu3Koro Hampsbkenuss (HH) cumoBoro tpancdopmaropa. Yacrora
BBICOKOYAaCTOTHOTO CHTHAJIA JUIA KaXIOro TabapuTa TpaHC(POpMaTOpOB MOMKET OBITH OIpe/esieHa
pacueToM WM SKCIEPUMEHTATBHO W paBHA COOCTBEHHOM YacToTe KOJEOaHHH BBICOKOBOJIBTHOM
OOMOTKHM TIpH COCTOSIHUM HW3OJISIMH, OTBEYAlolled TpeOOBaHMUSIM HOPM SKCILTyaTallid CUIJIOBOTO
TpaHcdopmaropa.

12. Omnpenenure MeTOA BBISIBJCHUS] Ae(PEKTOB B H30JSAIUHM 10 AHAJIM3Y Tra30B,
PACTBOPEHHBIX B MacJie



B mporiecce crapenust u3onsmms nmperepneBaet psaa PU3NKo-XUMHUECKUX n3MeHeHul. [Ipu
3TOM BBIIENSIOTCA TPOAYKTHI Pa3lOKEHUs - TBEPAbIC, >KUIKUE W Tra3000pa3HbIe BELIECTBA.
TBepable M30JSALMOHHBIE MaTepUallbl HA OCHOBE IIEJUII0N03bl (Oymara, KapTOH) IpU MeAJICHHOM
CTapE€HUHU BBIIEISIOT Ta3bl; B UX YHUCIE BOAOPOJ, HU3KOMOJIEKYJISIPHBIE YIJIEBOJIOPOJbI, a TaKkKe
OKHCBH U JIBYOKHCH YIIepoja, 00pa3yromrecs Npu OKUCIECHUH 1eJUTFOI03bI.

['a3oBbIIENIEHHE  3aBUCHUT OT pexuma  paboThl  00BEKTa, MPOIOIKUTEIHHOCTH
UCIIONIb30BAaHUsl NPHUMEHEHHBIX B HEM MaTepuajgoB U psjpa aApyrux daktopos. [IpogykTer
Pa3I0XKCHUA MATCpHUAJIOB HAKAIJIMBAKOTCA B U3O0LMIUMOHHOM MaACJI€ WM B HaAMAaCIIIHOM
IIPOCTPaHCTBE 000PYAOBAHUS; UX MOXKHO OOHAPYXUTH MPU aHAIM3€e MPoO Maca.

AHanu3 ra3oB, PAacTBOPEHHBIX B Maciie, OOECIIeYMBAET paHHEE BBIBJICHHE AE(PEKTOB.
JlnarHoctupoBaHue MO COACPNKAHUIO PACTBOPEHHBIX B Macje ra3oB BKJIIOYAET B ceOs BBISIBICHUE
00BEKTOB C JeeKTaMH, OLEHKY CKOPOCTH Pa3BUTHUA AC(PEKTOB M ONpEAeICHUE MX XapakTepa U
omacHOCTH. [IpocTeliiuM MeTOJOM KOHTPOJIS SIBISIETCA OIpeAeseHHe OOIIEro ra3ocoepskaHus
Macia (00beM pacTBOPEHHBIX B HEM Ta30B).

B nmpakTtuke sHeprocucTeM MpUMEHsIeTCs ra30a1copOLnOHHas XpoMaTorpadus, OCHOBaHHAs
Ha pa3[elIeHUH aHAJIM3UPYEeMOH CMeCH MpU TOMOIIM PA3JIMYHBIX aJCOPOEHTOB — MOPHUCTHIX
BEIIECTB C CUJILHO Pa3BUTOI MOBEPXHOCTHIO. [Iporecc ra3oBoii xpomaTorpaduu COCTOUT U3 ABYX
9TANoB: pa3lelieHUusl aHaJIM3UpPyeMONM CMeCH Ha KOMIIOHEHThl (KaueCTBEHHBIH aHalu3) u
ornpezeNeHusl UX KOHIEHTpaluil (KOMTUYECTBEHHBII aHan3).

[To pesynpTaTam aHanM3a ra3oB CTposST Xpomarorpammsl. llocienoBarenbHocTh (Bpems)
BBIBOJIA M3 Pa3JIEIUTEIHLHON KOJIOHKM KOHKPETHBIX Ta30B M3BECTHA IS JAHHBIX YCIOBHUI aHaIH3a.
OT10 nmaer MHGOPMAIMIO O COCTaBe aHATM3UPYEMOU cMecH. [l moydeHus] KOJTMYEeCTBEeHHBIX MO-
KazaTeneil ompeaenseTcs IUIOMIAb MUKOB XPOMATOIPaMMBbI, KOTOpas Ha OCHOBAHHH JIaHHBIX
KaJII/I6pOBKI/I IMPUBOJUTCA K 3BHAYCHHUAM KOHUCHTPAIIMU COOTBETCTBYIOIIUX I'a30B.

KpaTlcoe OMUCAHUEC U PETVIAMEHT BbBINNOJHCHUS
3aI[aHI/I€ BBITTIOJIHACTCSA ITHCHbMCHHO. OIIGHI/IBaeTCH MMPaBHUJIILHOCTL BBINIOJIHCHUA 3adaHUsA U
KOJIMYCCTBO AOIMYHICHHBIX IIPH BBITIOJIHCHUH 3a1aHUSA OIIHOOK.

Kpurepun onenkn:

- OTMETKA «3a4YTE€HO» BBICTABIIAETCA O0YYaIOMIEMYCsl, €CIIM 3a/1a4a pelleHa MPaBIIBHO HIIH
pelleHa ¢ He3HAYUTEIbHBIMH OIINOKaMH;

- OTMETKa «HE 3a4TEHO» BBICTaBIIAETCA OOydaroIeMycs, eClIM 3ajada He pelleHa W/WIn
JIOIYLIEHbI IPyOble OINOKH.

7.2.1.3. TunoBbie TEeCTOBLIEC 3aJaAHUSA

1. Packpoiite coaep:kaHue NOHATHI HHTEPHOJISLIUH M IKCTPATIOJISA MU
a) MHTEPIIOJIALUS — ONpeAeTICHHE MPOMEXKYTOUHBIX 3HAUeHUH (YHKIIMU 110 HEKOTOPBIM €€

W3BECTHBIM 3HAYEHUSM; DKCTPAIOJSIIUS — OINpEJeICHNEe 3HAauYeHUM (QYHKIMU 3a TpeaesiaMu
WHTEpBaja, rJI€ U3BECTHBI €€ 3HAUCHNUS,
0) WHTEPHNOJNANUSA — ONpeaelieHne 3Ha4eHWH (YHKIHMHM 3a TpeaerlaMd HWHTEpBaja, TJIe

U3BECTHBI €€ 3HAUCHHS; SIKCTPANIOJIALMS — ONpeAeTIeHUEe MPOMEXYTOUHBIX 3HAaUeHUH (DYHKIMU 110
HEKOTOPBIM €€ U3BECTHBIM 3HAUEHUSIM;

B) MHTEPIOJISALUS — ONpeeNieHre 3HaYeHUH (YHKIMU MO €€ M3BECTHBIM 3HAUCHHSIM 3a
npeJiellaMu paccMaTpuBaeMOro HHTEpBaia; SKCTPANosAlus — ONpeesieHne 3HadyeHn pyHKIuu 3a
IpeJiellaMyu HHTEpBaJla, I1€ U3BECTHBI €€ 3HAUCHHUS.

2.4YTo Takoe caydaiHbIi npouecc?

a) U3MEHEHME CIIy4YailHON BEIMYMHBI P U3MEHEHUM CIIy4aiiHOro apameTpa;

0) U3MEHEHHUE CydyalHON BETMYHHBI TP U3MEHEHHH HECITYIaiiHOTO IMapaMeTpa:



B) U3MECHEHHUE HECITYJaitHOTO TTapaMeTpa MPU U3MEHEHUH CITYYaiiHOW BEJIMYHHBI.

3. Kakue npoueccbl MOKHO POTrHO3UPOBAThH?

a) HMEIOIIIHIE KoJIeOaTe bHBIH XapakTep oe3 TPeH/a;

0) mpe/ronararorye BHe3aHbIe OTKA3bI;

B) 00JIaJaf0II1E CBOMCTBOM MOHOTOHHOCTH U TTABHOCTH.

4. Yem ouiMuaeTcs JIOKAJbHBIA IPOrHO3 OT I100a1bHOT0?

a) MpH JIOKAIbHOM IpPOrHO3upyercs padorocnocodbHocTs onHoro OJl, mpu rmobaibHOM -
rpynnst O/L;

0) mpu JOKaJIbHOM IMporHo3upyercs paboTtocrnocobHocTh onHoro OJ] mo oTkaza, mpu
riobansHoM — rpynnsl O/ 10 oTkasa.

B) IpH JIOKAJIHLHOM IPOTHO3UPYETCS pabOTOCIOCOOHOCTh Ha HE3HAYUTENILHOE BpeMs, MpHU
I00ATLHOM — JIO TIOTEPH PaboTOCIIOCOOHOCTH.

5.YT0 HYKHO C1€JIaTh, YTOOBI COCTABUTH TA0 MY AeeKTOB?

a) BBIMOJHUTH MOJICIIUPOBAHUE AC(PEKTOB U UCTIHITAHUS:

0) MpoBeCTH aHAJIU3 TUATHOCTUYECKON MOJICIH U UCTIBITAHUS;

B) BBIIIOJIHUTH MO/IETIUPOBaHUE 1€(PEKTOB UM aHAJIU3 JUATHOCTUYECKON MOJEIH.

6. Kak npeacraBuTh aJropuTm noucka aedexroB B Bujae rpaga?

a) BEPIIMHBI — 3JIEMEHTHI, BETBU — MPOBEPKHU;

6) BepILIMHBI — MIPOBEPKU, BETBU — HAMPaBICHUS JBIKEHUS MO PE3yNIbTaTaM MPOBEPKHU;

B) BEPIIUHBI — MIPOBEPKHU, BETBU — OOHAPYKUBACMbIe T€(DEKTHI.

7. Ha30BUTE OCHOBHBIE CBOIICTBA MOCJI€10BATEIbHOI0 AJTOPUTMA MOUCKA 1ePeKTOB:

a) MOCJIEJ0BATEIbHOE BHIIIOJHEHUE TPOBEPOK;

0) oOHapyKeHue Kax/10il MPOBEPKOW OHOTO AedeKTa;

B) nocienoBaTenbHoe pazouenue O/l Ha paBHbIE YacTH.

8. Uro HeoOX0aMMO MMETH JJIsl MOCTPOEHUSI AJITOPUTMA NMOMCKA e eKTOB CImocodoM
«BpeMsl - BEPOSITHOCTb»?

a) BpeMs MOKCKa KaX10To aedekTa, BEpOITHOCTH OTKA30B;

0) pyHKIIMOHANBHAS CXeMa, BPeMs TTOMCKa KaXa0ro Je(eKkTa u BepOosSTHOCTh O€30TKa3HOM
paboThI;

B) QYHKIIMOHAJIbHAs CX€Ma U BEPOSITHOCTh O€30TKa3HOU paboThl.

9. Ykaxkurte MOCJe0BATEIbHOCTD aelicTBuii npu aHaJIn3e Ta0JIAIBI
YYBCTBHUTEJbHOCTH (DYHKIUI Nepeaayun 1Jisl IOCTPOCHHUS AJITOPUTMA NMOUCKA 1e(PeKTOB:

a) paHXMpOBaHHE CTPOK IO YYBCTBUTEIHLHOCTH, PAHXKMPOBAHHE MapaMeTPOB, K KOTOPHIM
GyHKIMS niepeadn napaMeTpoB Hanbosee YyBCTBUTENbHA;

0) paHKHpOBaHKE MTAPAMETPOB M0 UYBCTBUTENBLHOCTSIM K HUM (DYHKIIMIA Tiepenay;

B) paHXUPOBAHHE TAPAMETPOB IO UYBCTBUTEIBHOCTSIM K HUM (QYHKIHMH Tepenad,
pamxupoBanue GpyHKIUN Tiepead K BHIOpaHHBIM MapaMeTpaM.

10. Kak MO’KHO COKpPATHTh YHCJIO NMPOBEPOK /ISl 00HApYy:KeHHs Bcex AedeKToB npu
aHa/u3e Ta0IMIbI COCTOAHMIA?

a) 3amoJIHUTH TaONMWIly 10 TpaBWIy «IpoBepka oOHapyxkuBaer aedexktr — 0, He
oOHapyxuBaeT— 1» U UCKIIOYUTH HANMEHee HHHOPMAITMOHHYIO TTPOBEPKY;

0) 3a0JHUTH TAOJIUIy MOMAPHOTO CPAaBHEHUS NPOBEPOK IO MPABIITY «Pa3IUYaroT AEEKT -
1, He paznuyaroT — 0» U BbIOpaTh HanboIee HHPOPMATHBHYIO;

B) TO U JIPYTOE.

11. OnpeneanrTe NMPaBUIbHYI0 INOCJIECA0BATEJBHOCTh JCHCTBHII NPH HCIOJb30BAHUH
MeTo/1a pacno3HaBaHusA odpa3a:

a) COCTaBUTH TAaOJMIy HEPaOOTOCTIOCOOHBIX COCTOSIHHUN MO pe3ysbTaTaM MOJIETHPOBAHUS
nedeKToB; MOCTPOUTh 00pa3bl /1eheKTOB B KOOPAMHATAX pacCMAaTPUBAEMBIX MapaMETpPOB;
OTIPEICITUTh PACCTOSIHIE MEXKIY TEKYIIUM COCTOSTHUEM B 00pa3oM; IOCTABUTh AUATHO3;

0) BbIOpaTh COBOKYMHOCTh JIMATHOCTHYECKHUX TApaMeTPOB; COCTaBUTH  0OOpa3bl
paccMaTpUBaeMbIX Je(QEKTOB; ONPENEIUTh PACCTOSHHE OT TEKYLIEr0 COCTOSIHHS J0 00pa3oB;
MOCTAaBUTh JUArHO3;



B) COCTaBUThH TAOJHIy HEPaAOOTOCIOCOOHBIX COCTOSIHUH MO pe3yibTaTaM MOJICIUPOBAHUS
neeKkToB; BbIOpaTh COBOKYIHOCTh JHArHOCTHYECKHUX I1apaMeTpoB; MOCTPOUTH 00pa3sl B
KOOpJMHATAaX JIMarHOCTUYECKUX IapaMeTpOB; OINPEACNIUTh PACCTOSHHUE A0 O00pa3oB Je(EKTOB;
MOCTABUThH JTUATHO3.

12. Oxapakrepu3yiite 3j1eKTpocTaHuMI0 Kak O/1:

a) HEMpPEepBhIBHBIA, HEMPEPHIBHOTO HWCIIONIB30BAHMS, MEPHOJUIESCKOTO JHATHOCTUPOBAHHMS,
€/IMHOE 11eJ10€, BOCCTaHABIIMBACMBIi;

0) IUCKPETHBINM, MEPHOAMYECKOTO HCIIOJIb30BAHUS, HEMPEPHIBHOTO JIUATHOCTUPOBAHMUS,
€IMHOE 11eJ10€, HEBOCCTAaHABIMBAEMBIIA;

B) THUOpPWIHBIN, HEMPEPHIBHOTO HWCIOJIB30BAHUS, HEMPEPHIBHOTO JTUATHOCTUPOBAHWUSI,
COBOKYIHOCTb CTPYKTYPHBIX €IHHUI], BOCCTAHABIMBAEMBI.

13. Kak BoIrisauT o6o0menHnas crpykrypnas cxema TCJ(? (0)
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14. Kakue u3 010x0B, npeacrasiiednsix B paay bU, P, BII, KU, BI'T, 6O, BY, 110,
BHOCAT HAUOO/IBIIIMIA BKJIAJ B IOTPELIHOCTD, BJIUSIOIIYIO HA I0CTOBEPHOCTH AUarHosa?

a) BIL, BKU, BI'T;

0) BKU, BI1, BO;

B) 5O, bBKY, BI'T.

15. B kakux 6s0kxax TCJl yuntbiBarorcs TpedoBanus HO?

a) bBY, BII, bP;

6) BU, bP, T10;

B) I1O, bI. BIL

16. Yto Takoe crpykrypa CA?

a) Habop AIIEMEHTOB U CBA3EH;

0) ycroifunBas yrnops04€HHOCTb B IPOCTPAHCTBE M BO BPEMEHU €€ AJIEMEHTOB U CBSI3EH;

B) YCTONUYMBAs yIOPSAAOYEHHOCTb B IIPOCTPAHCTBE €€ JIEMEHTOB U CBS3€EH.

17. Ykaxure BepHOe onpeaeIeHHe BHEIIHEH H30ISIUM 3JIeKTPOYCTAHOBOK:

a) U30JIALMA, Ha DIIEKTPUUECKYIO IPOYHOCTh KOTOPOW HE BIMAIOT aTMOC(EpHBIE YCIOBUS;

0) n3omsIHs, TPOOOH KOTOPOH MpeICTaBIsET COO0M HEOOpaTUMOE pa3pyIIICHHUCE;



B) M3OJSIMS 00OpYyAOBaHUS, NMPHUCOCAMHEHHAs K IIMHAM mnojactaHuuu B PY Bbicokoro
HaNpsHKEHUs,

18. Ha3zoBure THIl W30JISITOPOB, JUISE  KOTOPOTr0 XapakTepeH OTKa3 u3-3a
HE0CTATOYHOM 3JIEKTPUUYECKOI MPOYHOCTH y3Ji1a «(iaHel — TeNJIOBeAyIasi YaCTh»:

a) OTOPHBINA;

0) IPOXOIHOI;

B) TIOJIBECHOM.

19. IlouemMy MOBEPXHOCTH ONMOPHBIX H30JISITOPOB /1EJIAIOT pedpucToii?

a) JUIsl YBEIMUEHUSI MEXaHUYECKOM MPOUYHOCTU U30JISATOPA;

0) [Uid yBEIMUYEHUS JJIMHBI YT TOKA YTEUKU;

B) M0 TEXHUKO-IKOHOMHUYECKUM MTPUYMHAM.

20. Kakoii »3j1eMeHT cXeMbl 3aMellleHUSI THPJSHAbI HW30JSTOPOB ompeje/sieT
CONPOTHUBJIEHUE U30JISLHN NOCTOAHHOMY TOKY ?

a)r;

0) R1;

B) R.

Kpartkoe onucanue u perjiaMeHT BbINIOJTHEHHUS

Tect mpoBOmUTCS B Haydaye NMPAKTUYSCKOTO 3aHATHS B NHUChbMeHHOH (opme. Kaxmomy
oOyuaromemycs Bbiaetcst 20 BOMPOCOB, Ha KaXKIbI M3 KOTOPBIX HY)KHO BbIOpaTh MpaBUILHBIN
(v1e) oTBeT (b1). Bpems, oTBoAMMOE Ha TeCTUPOBAaHUE - 15 MUHYT.

Kpurepun onenkmn:

- OTMETKa «3auyT€HO» BBICTABIsSIETCA OOyYaroleMycs, €cld OOYyJaroIMHCs OTBETHI
MIPABUJIbHO OOJIbIIIE YEM Ha MOJOBHUHY TECTOB.

- OTMETKa «HE 3aUTeHO» - €CIM OOydarouuiics OTBETHJI MPAaBUIbHO HAa TOJOBUHY WIH
MEHBIIIE TECTOB.

7.3. OuneHo4HbIC CPEACTBA JJIsi NMPOMEKYTOYHOH aTTECTANMH II0 MTOraM OCBOCHMA
AUCHHUILINHBI

7.3.1. Bonipochbl K IPOMEKYTOYHOM aTTeCTAIIUN

Ne
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BOl'lpOCbI K 9K3aMEHY

OcHOBHBIE 3aJa4d TEXHUYECKOM JUAarHOCTHKHU QJICKTPOIHCPICTUYCCKOT'O O60py,HOBaHI/I$I

OCHOBHBIC TOHITUS TEXHUUECCKOU JANarHoOCTHUKH

Opranu3zanys CUCTEMbl AUATHOCTUPOBAHHUS AIEKTPOIHEPTE€TUYECKOT0 000y 10BaHUS

JledekThl 21eKTpo06OpyIOBaAHUS

TecToBoe 1 pyHKITMOHAIIBHOE JUATrHOCTHPOBAHUE 00BEKTA HCCIICTOBAHUS

[TapameTpbl AMarHOCTUPOBAHUS

Knaccudukanms otkazon

MaremMaTudecKkue MOJCIM B 3aJadaX JHAIrHOCTUKU
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Metoa IMarHOCTUPOBAaHUS H30JATOPOB HAa OCHOBE DErMCTPALUU BBICOKOYACTOTHBIX
JIEKTPOMarHuTHeIX u3nydenuit (BUOMII)




Ne i/

Bomnpocsl K 3k3aMeHy

17. | MeTroa 1MarHOCTHPOBaHUs U30JIITOPOB HA OCHOBE PETrMCTPALIMY YaCTHUHBIX pa3psi/ioB

18. | 3ajaun TMarHOCTUKU U UX COYETaAHUs

19. | BubGpoauarnocrrka. BubparmoHHblii MOHUTOPHHT

20. | MeTox 4acTUYHBIX pa3psioB

21. | ®U3UKO-XMMHUYECKHE METObl TUArHOCTUKHU

22. | OnTrnyeckue METOABI

23. | JlnarHocTH4YecKHe NPU3HAKKA BEICOKOBOJIBTHOTO IEKTPOOOOPYI0BAHHUS

24. | Meto/ibl Hepa3pyLIAIOIETr0 KOHTPOJI KOHCTPYKLIIMOHHBIX MaTepUasIoB U U3/eNHUH

25. | TexHUuYeCKUE CPEACTBA IUArHOCTUPOBAHUS

26. | JlnarHocTH4YecKHe KOMILIEKChl 1 MOOUJIbHbBIE JTUArHOCTHYECKHUE JJa00paTOpHH

27. | IlnarHocTHKa U30JMHM KOMMYTAllMOHHBIX allllapaToB

28. | JInarHocTrKa KOHTAaKTOB M KOHTAKTHBIX COCTMHEHUM

29. | JluarHocTUpOBaHHUE Pa3psAHUKOB U OIpaHUUYUTENICH NepeHanpsKeHun

30. | lmarHocTHpOBaHHUE CUIIOBBIX KOHIAEHCATOPOB.

31. | MeToapl AMarHOCTUKH KaOEJIbHBIX JIMHUH

32. | Texauyeckue CpeaCcTBa AMATHOCTHKH KaOCIbHBIX JIMHUH

33. | CTpyKTypHas cxema TeXHUYECKHX CPE/ICTB /IS TUCTAHLMOHHBIX METOJIOB OIIPEEeICHHS
MecTa OTKa3a KabeIbHBIX JIMHUN

34. | Texuuyeckue CpeJCcTBA AMATHOCTUKHU BO3TYUIHBIX JUHUN

35. | MeTos! ¥ cpelicTBa ONpeeIeHHsI MECT TOBPEXK/ICHHs Ha BO3AYIIHBIX JUHMSX 6...35 kB.

36. | MeToapl U TEXHUYECKHE CPEJICTBA OINPEAEICHUS MECT IIOBPEXKICHUS BO3AYIIHBIX JIMHUN
110 kB u BbIIIE

37. | AnarHocTyKa 3J€MEHTOB CUCTEM PEJIEHHOM 3alIUThl U aBTOMaTUKHU

38. | XapakTepHble MOBPEXIECHHUS CUIIOBBIX TPaHC(POPMATOPOB

39. | OTkasz, BBl 0TKA30B; Ne(eKT, BUIbI 1e(HEeKTOB

40. | OcHOBHBIE BUJbI OTKA30B MACJIOHAMNOIHEHHBIX U BO3AYLIHBIX BBIKJIIOUATENIEH

41. | Xpomarorpadudeckuii METOA JUArHOCTUKU CUIIOBBIX TPaHC(OPMATOPOB

42. | TensoBU3MOHHBIA METOJT AMArHOCTUKH CUJIOBBIX U U3MEPUTENIbHBIX TPAaHC(HOPMATOPOB

43. | lnarHOCTHpOBaHUE U30JITOPOB HA OCHOBE ONITHYECKOT0 U3JIY4YEHHUS

44. | beCKOHTaKTHOE JMAarHOCTHPOBaHUE NEe(HEKTOB BHEITHEH H3OJISIIIUN

45. | KoHTpoib M30JIMU TpaHC()OPMATOPOB, BBOJOB M M3MEPUTENBHBIX TpaHC(HOPMATOPOB
IpH1 paboyeM HaIpsHKEHUH 10 XapaKTepUCTUKAaM YaCTUYHBIX pa3psioB

46. | JlnarHocTHpOBaHUE CUIIOBBIX TpaHCc(HOpMaTOPOB O] pabounM HaNpsHKEHUEM

47. | lnarHocTHKa ONPECCOBKU aKTUBHBIX AJIEMEHTOB U MEXaHMUYECKUX Aedopmarnnii 0OMOTOK
TpaHchopMaTopoB

48. | OcHOBHBIE J1e(EKThI AIEKTPUUECKUX MAIIUH

49. | OcHOBHBIE BUbI BHYTPEHHEN U30JIS1IMU U IPUYMHBI X OTKA30B

50. | I'a3oBas n3onsms

51. | BakyymHas u3onsiuus

52. | CoBpeMeHHbBIE IPOIPAMMHBIE U TEXHUYECKHE CPENCTBA MOHUTOPUHIA, JTUArHOCTHKH U
OaTaHCUPOBKH AJIEKTPUUYECKUX MAITUH

53. | BuOpoanarHocTuka 3J1eKTPHUECKUX MallluH

54. | OGmue NpUHIMIIBI JUArHOCTHYECKOT0 KOHTPOJIS 3JIEKTPOTEXHUYECKOT0 000PYI0BaHUS

55. | PazpaboTka  METOAMKM  [MAarHOCTUPOBAaHUS M  MNPOTHO3MPOBAHHUS  pecypca
3JIEKTPO00OPYIOBAHUS

56. | U3meputenbHbIe TpaHChHOPMATOPHI TOKA U HaNpsDKEHUs. JlMarHocTHpOBaHUE.

57. | Merponornueckoe  oOecrieyeHne ©  00pabOTKa  pe3yabTaToB  TEXHUYECKOTO

AUAarHOCTUPOBAaHU A




Ne i/

Bomnpocsl K 3k3aMeHy

58. HI/IaFHOCTI/IPOBaHI/Ie THPJIIHABI U30JIATOPOB HAa OCHOBC TOKa YTCYKH.

59. | TpeGoBaHus K 6€30MACHOCTH MPOIIECCOB TMArHOCTUPOBAHUS

60. TeXHUKO-2KOHOMHYESCKHE ITOKA3aTeIn B(b(l)eKTI/IBHOCTI/I CHUCTEMBI JTUarHOCTHKU

7.3.2. Kputepru ¥ HOPMbI OllEHKH

dopma
MPOBeIeHHS
Cemectp . KpuTepuu 1 HOpMBbI OLEHKH
MPOMEKYTOYHOI
aTTecTaluu
3 9K3aMeH COTITUIHOY oOyuaromuiicsi obnagaer

ri1yOOKMMHM U IIPOYHBIMU
3HaHUAMU IIPOrPaMMHOIO
MmaTepuaia; pu OTBeTe
IIPOJIEMOHCTPUPOBAI
UCUepIIbIBatoILee,
H0CJIEI0BATENbHOE U JIOTUYECKH
CTPOMHOE U3JI0KECHHUE;
IPaBUIBHO CHOPMYITUPOBAII
MOHSTHS U 3aKOHOMEPHOCTH I10
BOIIPOCY

«XOPOIIOY oOyuaromuiics o0aanaer
JIOCTATOYHO IOJIHBIM 3HAHHEM
IIPOrPaMMHOT0 MaTepHalia; ero
OTBET IMPEJICTABISET IPAMOTHOE
U3II0KEeHUE Y4eOHOTO MaTepuana
IO CYIIECTBY; OTCYTCTBYIOT
CYIIIECTBEHHbIC HETOYHOCTHU B
(bOopMyIMPOBAHNUN MTOHSTHIA;
MPABHJIBHO MPUMEHEHBI
TEOPETUICCKHE ITOJIOKCHHSI,
MOJITBEPIK/ICHHBIEC TPHUMEpaMH

«YZOBJICTBOPUTEIBHO» | OOyJArOIINIiCS UMeeT o0Ire
3HAaHUS OCHOBHOT'O MaTepuaia
0€e3 yCBOEHHSI HEKOTOPBIX
CYIIECTBEHHBIX MOJOKEHUII;
bopMyTupyeT OCHOBHBIC
MOHATHS C HEKOTOPOH
HETOYHOCTBIO; 3aTPY/IHSCTCS B
MPUBEICHUN IPUMEPOB,
TTO/ITBEPIK TAFOTITNX
TEOPETUYECKHE MOJIOKECHHUS

«HEYJIOBIIETBOPUTEIHHO» | OOYJAFOIIUICS HE 3HACT
3HAYUTENBbHYIO YacTh
MIPOTPAaMMHOTO MaTepraa;
JIOITYCTHUII CYIIIECTBEHHbBIE
OmMOKH B TIPOIIECCE U3JIOKECHUS;
HE yYMeeT BBIJICIUTH ITIaBHOE U
ClIenaTh BBIBOM; IPUBOIUT
OIIMOOYHBIE ONPENIEICHUS




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 | Ilox penakuueii E. E. JlmaraocTuka o00py1I0BaHHUS CUCTEM VY4aebHOe mocobue 2020 3BC "IPRbooks"
[TpuBasioBa ANEKTPOCHAOKEHHS
2 | Muxees I'. M. DNEeKTPOCTAHIINU U SJICKTPUUECKUE CETH. Hayunoe snexTponHOe 2019 3BC "IPRbooks"
Jlnarnoctuka u KOHTPOJIb U3JIaHuE
AIEKTPOOOOPYIOBAHUS
3 Xoponasckuii B. 4. DKcITyaTanus 31eKTpoo0opy10BaHUS Y4eOHuk 2022 OBbC "Jlanp"
8.2. JlonosinuTeIbHAS JIUTEpPATypa
Tun (yueOHHK, yueOHOE KoIn1ecTBo B
Ne nocooue, yueoHo- I'on .
ABTOpBI, COCTABUTEJH 3arsiaBue (3aroJioBOK) HAY4YHOIl OO/ IHOTeKe
n/n MeTOAUYECKOe Mocodue, | H3TaAHUA
/ HammenoBanue IbC
NPAKTHKYM, Ap.)
1 I'epacumoBa A.T'. KonTpons u JIMarHOCTHKA | Y4yeOHUK 3BC «IPRbooks»
TertoMexannaeckoro odopynoanus TOC u 2016
ADC
2 | Xanwsicmaa A. U., JlmarHoctuka 3JIEKTpooOOpynoBanus | YueOHoe mocodue 2015 OBbC «IPRbooks»
Jmutpues C. A., Kokun C. | 25IeKTpUYECKUX CTAHIMI U MOJACTaHIUI
E., I'mymkos JI.AIL
3 KyBmHOB A A. JInarHocTrKa TEXHHYECKOIO COCTOSIHUS [IpakTukym 2016 Penosuropuit TT'Y

ANEKTPOOOOPYIOBAHUS B CHCTEMAaX
AIEKTPOCHAOKEHUS




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

— Web of Science [DnekTpoHHBIN pecypc]| : MyIbTUAMCHUIUIMHAPHAS pedepaTuBHas 0a3a
nannbix. — Philadelphia: Clarivate Analitics, 2016. — Pesxxum noctyma : apps.webofknowledge.com.
— 3ar. ¢ ’kpana. — 3. pyc.,aHri.;

— Scopus [DnekTpoHHBIN pecypc]| : pedepaTtuBHas 6a3a manHbiX. — Netherlands: Elsevier,
2004. — PexxwumM goctyna : scopus.com. — 3arii. ¢ 3kpaHa. — S3. pyc., anri.;

— Elibrary [OnekTpoHHBI pecypc] : HaydHas djeKTpoHHas Oubnmoreka. — Mocksa : HOB,
2000. — Pexxum noctyna : elibrary.ru. — 3ari. ¢ skpana. — 3. pyc., anri.;

— Springer Link [DnexktponHbiii pecypc] : [06a3a mannbix].— Switzerland: SpringerNature,
1842. — Pexxum noctyna : link.springer.com. — 3ari. ¢ skpaHa. — SI3. anri.;

— Science Direct [DneKTpoHHBIN pecypc]| : KOJUICKIUS SJCKTPOHHBIX KHHUT HW3/1aTeIhCTBA
Elsevier. — Netherlands: Elsevier, 2018. — Pexxum mocryma : sciencedirect.com. — 3ari. ¢ skpaHa. —
3. aHrmn.;

— Cambridge university press [DJIeKTpoHHBIH pecypc] : JKypHal bl HU3IATCIbCTBA. —
Cambridge: Cambridge university press, 2018 . — Pexum nocrynma : cambridge.org. — 3ari. ¢
9KpaHa. — 3. anriL.;

— NEICON [2neKkTpoHHBI# pecypc] : 31eKTpoHHas HHPOPMAIHUS : apXUB HAYYHBIX KYpPHAJIOB.
— Mocksa : HOUKOH, 2002. — Pexxum goctyma : neicon.ru/resources/archive. — 3ari. ¢ skpaHa. —
S13. pyc., anri.

8.4. [lepeuenb nporpaMMHOro odecrneyeHust

Ne Hanvenosamme O PexBU3UTHI A0roBopa
n/n (nata, HOMep, CPOK ACHCTBHUA)
1 | Windows: noroBop Ne 757 ot 04.07.2018, cpok
WinPro 10 RUS Upgrd OLP NL Acdmc JecTBUs — 6ecCpOUHO;

KOHTpakT Ne 1653 ot 14.12.2018, cpok
JieicTBUSL — OecCPOUHO

2 | Office Standard: noroBop Ne 690 ot 19.05.2015, cpok
Office Stdandard 2013 Russian OLP NL JeHCTBUS — OeCCPOUHO
AcademicEdition

8.5. Onucanne MarepHaJbHO-TEXHHMYECKON 0a3bl, HEOOXOAMMOM AJI OCylLIeCTBJICHUSI
00pa30BaTeIbHOIO NMPoOLECcCca MO0 JUCIUIIHHE

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX

Ka0MHETOB, 1200PATOPHIi, MACTEPCKHUX U

Ne Ap. 00BEKTOB /1JIsl NPOBEICHUS

n/m | NpPaKkTHYeCKUX U J1a00paTOPHbIX 3aHATHIA,
MOMELIEeHUH VI CAMOCTOATEILHOMN

padoThl 00yYAKIIMXCS (HOMep ayAMTOPHM)

IlepeyeHb 0OCHOBHOIO 000PYy10BaAHMS

VYuebHas ayIuTOpus Ui IPOBEICHUS IIpoekTop, sKpaH; CTOJI yUEHUYECKUI
3aHSTUN JEKIMOHHOTO THMA. Y4eOHas (MOHOOJIOK) TBYXMECTHBIH, CTOJ
ayUTOPHS IS IPOBEACHUS 3aHATHI yueHHUYeCcKui (MOHOOJIOK) TPEXMECTHBIH,
CEMHUHApPCKOro TUIA. Y4eOHas ayIuTOpHsl Ul | CTOJI MPenoJaBaTelbCKHid, CTyII

1 | KypcoBOro npoeKTUpOBaHUS (BBITOIHEHUS IIpenoaaBaTeNbCKUM, JOCKA ayIUTOPHASL.,
KYpCOBBIX pa0oT). YueOHas ayJuTOpHs s 9KpaH, IPOEKTOP, KAITFO3U.

HpOBGI[eHI/ISI FPYHHOBBIX nu I/IHI[I/IBI/II[yaJII:HBIX
KOHCYNbTAIM. YueOHas ayIuTOpust IJIst
HpOBGI[eHI/ISI 3aHSITI/Iﬁ TGKYIJ_ICF (0] KOHTpOJIH 58




HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0MHETOB, JIa00OpaTOPHii, MACTEPCKUX H

Ne Ap. 00bEKTOB /1JIsl IPOBE/ICHUs!
N IlepeyeHb 0OCHOBHOIO 000PY10BAHMS
n/m | NpakTU4YeCKUX U Ja00paTOPHbIX 3aHATHM,
MOMeIeHUH JJI51 CAMOCTOATENbHOM

padoThl 00yYaKOIMXCs (HOMep ayAuTOPHM)
MPOMEXKYTOUHOM aTTectanuu. (3-211)
VYyeOHast ayuTOpus AJisl IPOBEICHUS CT0Bl yYYEHUUECKHE IBYyXMECTHBIE
3aHSATHN JCKIMOHHOTO THITA. Y4eOHas (MOHOOJIOK), CTON YYCHHYECKHIA
ayJIUTOPHS JJIs IPOBEACHUS 3aHATHI TPEXMECTHBII MOHOOJIOK, CTOJI
CEeMHUHAPCKOT0 TUMA. Y4yeOHast ayIuTOpHs Ul | IPETOAaBaTEIbCKUM, CTYI

5 | KYPCOBOTO NPOSKTHPOBAHNS (BBIMIOJIHEHUS [IPENO01aBaTeNIbCKUM, JO0CKa Ay AUTOpHAs
KypCOBBIX pa0oT). YueOHas ayIuTopust Is (menoBas), kadenpa, SKkpaH, MPOEKTOP,
MPOBEACHUS TPYNIOBBIX U UHAUBUIYAIBHBIX | IIPOLIECCOD, KATIO3U
KOHCYNbTAIMU. YueOHas ayAuTopust IJis
MPOBEACHUS 3aHIATHI TEKYLIEro KOHTPOJIS U
IIPOMEXYTOUHOM arrectanuu. (9-609)
JIabopartopus «neKTpooOopyI0BaHHIE [IpoekTop, sKpaH; CTOJIBI yUEHUUYECKHE
CTaHIM{ U TOJICTAHLIMNA IPEATIPUITHIIN. JIBYXMECTHBIE, CTYJIbsI YYEHUYECKUE, CTOJI
VYyeOHast ayTuTOpus AJis IPOBEICHHUS MIPENo01aBaTeNIbCKUM, CTYII
3aHATUN CEMUHAPCKOIO THUIIA. IIPENOIABATENIbCKUM, JOCKA Ay AUTOPHAs
VYyeOHast ayTuTopus A KypcOBOTO (MemnoBast), CTEH/Ibl YHUBEPCAIbHBIH
MIPOCKTUPOBAHUS (BBITIOJHEHUS KYPCOBBIX 1a00paTOPHBIN, CTEH]

3 | paborT). JIEMOHCTPAIIMOHHBIN., CTOJI
VYyebHas ayuTOpHs JJIs IPOBEACHUS KOMIBIOTEPHBIN 0OTHOMECTHBIN, T1K,
TPYIIIOBBIX U UHJIMBUAYaTbHBIX JKaITI03U
KOHCYJIbTAIIUI
VYyeOHast ayTuTOpus AJIsl IPOBEICHHS
3aHATUN TEKYIIETOo KOHTPOJIS U
MPOMEXYTOUHOM arrectaruu. (3-203)
JlabopaTopus "DHeprocOepexeHue u CToBl yUEHUUECKHE YETHIPEXMECTHEIE,
sHeprocoeperaromue TeXHoIoruu". CTOJI IPENO0/IABATEeNIbCKUH, CTYJI
VYyeOHast ay1uTopus AJisl IPOBEICHUS IpenoaaBaTeNbCKU, JOCKa ayIMTOpHAas
3aHATUN CEMUHAPCKOI0O THUIIA. (MenoBasi), koMmbloTepHbIe CTOIBI,
VYyeOHast ay1uTopus A KypcoBOTO 71ab0paTOpHbIE CTEH/IbI, IKpPaH MPOEKTOPa,
MIPOEKTUPOBAHHUSI (BBITIOJTHEHHS KyPCOBBIX MIPOEKTOpP, BBOJHON aBTOMAT

4 | pabor). AIIEKTPOIHEPTHH, KOMIIBIOTEP B COOPE,
VY4yeOHast ayTuTOpus ISk IPOBEICHIS MIPOMBIIIIJICHHBIA KOMIIBIOTEDP B COOpE,
TPYIIIOBBIX U WHIMBUIYATbHBIX KaIt03H.
KOHCYJIbTALIUI
VYyeOHast ay1uTopus AJisi IPOBEICHUS
3aHATUN TEKYIIETO KOHTPOJS U
MIPOMEXYTOUHOM arrecTanuu. (3-610)

5 [Tomemienue s CaMOCTOSTENEHOM paOdOTHI Ctonbl, CTYyJbsI, KOMIBIOTEPHI
obyygaroruxcs (I'-401)

6 [Tomemienue st CaMOCTOSTENEHOM paOOTHI Ctonbl, CTYyJbsI, KOMIBIOTEPHI

obyuvaroruxcs (C-916)
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