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OBILIASA YACTD

OLIGHO‘-IHBIG MaTCpuaJibl MO JUCHUIUVIMHC MNPCAHA3HAYCHBI [JII OLCHKHU HJOCTHUXKCHUSA

O6y‘laIOH_[I/IMI/IC${ 3aIllJIAHUPOBAHHBIX PE3YJIbTATOB 06y‘IeHI/I5[ 110 JUCLHUITIIINHE,
q)OpMI/IpOBaHI/IH 3aIlJIaHUPOBAHHBIX KOMHGTGHL{I/Iﬁ " YPOBH: OCBOCHUA NUCHUIIJIMHBI.

oTalia

OHGHO‘IHBIG MaT€pHraibl 110 JUCHUINNIMHE BKIOYAIOT OLCHOYHBIC CPEACTBA JAJIA IIPOBEACHHUA

MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.
dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. [TK-3 CniocoGeH yuyacTBOBaTh B HAYYHO-HCCIICIOBATEILCKON paboTe B 0bs1acTu
po(hecCHOHATTLHOM e TEIbHOCTH
NJI-1 JleMoHCTpUpPYET 3HAHUE COBPEMEHHBIX CPE/ICTB B 00JIACTH 3IEKTPOTEXHUYECKUX
00BEKTOB ¥ METO/IBI MX UCCIICIOBAHMS U Pa3pabOTKu

N BKJIFOYACT:
AJIS TEKYIEro KOHTPOJIA YCIIEBAEMOCTH

dopma peanuzanuu: [TuceMenHas padota
1. MogenupoBanue CITMH (KonTponbshas pabota)
2. OcHoBbsl cBepxipoBoaumoctu (TectupoBanue)
3. CBepXxnpoBOAMMOCTD B JIEKTpOTEXHUKE U IHepreTuke (Pedepar)
4. Cunossie xapakrepuctuku BTCII o6pasua (KontponsHas pabota)

BPC aucuunjanubl

3 cemecTp
IlepeyeHb KOHTPOJIBHBIX MeEPONPHATHI TEKYIIEro KOHTPOJAS YyCHeBaeMOCTH IO
AUCUHUILINHE:
KM-1  OcnoBsl cBepxmnpoBogumocTH (TectupoBaHue)
KM-2 Cunossie xapaktepuctuku BTCII o6pasma (KonTposibHas padoTa)
KM-3 Mogenuposanue CIIMH (KonTponsHas pabora)
KM-4  CepXxmpoBOIUMOCTH B JIEKTpOTEXHUKE U dHepreTuke (Pedepar)
Bua npomMe:KyTOYHOM aTTecTalMM — 3a4€T C OIICHKOM.
Beca KOHTPOJIBHBIX MEpOTIPHUITUH, %o
Nunexc KM-1 | KM-2 | KM-3 | KM-4
Paznen nucrunanHb

KM:

Cpok KM: 4 8 12 16
du3nuecKkre OCHOBBI CBEPXIIPOBOTUMOCTH
du3nuecKkre OCHOBHI CBEPXIIPOBOTUMOCTH +

MO,Z[CJII/IpOBaHI/IC CBOICTB BBICOKOTCMIICPATYPHBIX
CBCPXIMPOBOJHUKOB

MO,Z[CJII/IpOBaHI/IC CBOICTB BBICOKOTCMIICPATYPHBIX
CBCPXIPOBOJHUKOB




Pacuet MmarouTHEIX cucteM c dieMedntamu n3 BTCII
MaTepuajoB

Pacuet MmarautHEIX cucteM c aneMedntamu n3 BTCII

+
MaTepHajoB
[Ipumenenue BTCII B 371€KTpOTEXHUYECKUX YCTPOMCTBAX
[TIpumenenue BTCII B 371€KTPOTEXHUYECKUX YCTPOMCTBAX +
Bec KM: 10 25 25 40




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

1. Oyenounvie cpeocmea 011 OUeHKU 3ANIAHUPOBAHHBIX PE3YIbIMAM 06 00yUeHUA NO OUCUUNTIUHE, COOMHECEHHBIX C UHOUKAMOpamu
00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMIIETEHIIUH pe3ysbTaTel  00y4eHMsI IO
JUCIUILINHE

I1K-3 U-1nks  HdemoncTtpupyet | 3HaTh: KM-1 OcHoBsI cBepxnpoBoaumoctu (TecTupoBaHue)
3HaHUE COBPEMEHHBIX | CBOMCTBA U OCHOBHBIE KM-2 Cunossie xapaktepuctuku BTCII o6pazua (KontponsHas padora)
CPEICTB B o0macty | pU3NYECHKE SIBICHUS, KM-3 Mogenuposanue CIIMH (KonTponbHas padoTa)
3JIEKTPOTEXHUUECKHUX BO3HHUKAIOIINE B KM-4 CBepXImpoBoauMOCTh B 3JIEKTpOTEXHUKE U dHepreTuke (Pedepar)
O0BEKTOB W METOJbl MX | CBEPXIPOBOISALINX
UCCJIEIOBaHMS U pa3pabOTKU | MaTepuaiax

MPUHLIUIBI ICUCTBUS U
KOHCTPYKLIUU MarHUTHBIX
CUCTEM
3IEKTPOTEXHUUYECKHUX
YCTPOMCTB CO
CBEPXIPOBOISAIIIMU
JJICMCHTaAMU B
3IEKTPOIHEPrETHKE,
QJICKTPUYCCKUX MAlINHAX,
AJEKTPUYECKUX anmnaparax,
Ha TPaHCIOPTE B MEAULIMHE
1 (U3HYECKUX YCTaHOBKaX
YMeTs:

MIPUMEHATh METO/IbI
MaTEMaATHYIECKOI'O
MOJEJIIUPOBAHUS JIJIs
IIPOEKTUPOBAHUA
AIEKTPOTEXHUYECKHUX
YCTPOMCTB CO




CBEPXIPOBOSAIIUMU
3JIeMEHTaMU

MIPUMEHSITh METOBI 1
MIPOrpaMMHBIE CPEICTBA JUIS
MOJIETUPOBAHUS JIEMEHTOB
U3 CBEPXIPOBOISALINX
MaTepUajoB




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

KM-1. OcHOBBI CBepXIIPOBOAMMOCTH

®opmbl peasuzanun: [TuceMennas padora

Tun KOHTPOJIBLHOT0 MeponpusaTHs: TecTupoBaHue

Bec konTpoabHoro meponpusitusi B bPC: 10

IIpouenypa npoBeaeHusi KOHTPOJIbLHOro Meponpusitusi: Tect cocrout u3 10 Borpocos "oauH U3
MHorux". Ha Tect otBoguTcs 20 MUHYT.

Kpartkoe conep:xanue 3aganus:
CryneHty BblIaeTcs Tect, cocrosiuien u3 10 Bonpocos no teme ““ duznueckne OCHOBBI
CBEPXIPOBOIUMOCTH

KoHTpoJibHbIE BOIPOCHI/32/IaHUS .

3amranupoBaH | Bompockl/3aganus st mpoBEpKU

HBIC

pe3yJIbTaThl

oOydeHus 1O

JUCIUIUINHE

3HAaTh: 1.B uem oTnnune uaeanbHOM CBEPXIPOBOJIUMOCTH OT UICAIBHOTO
CBOMCTBA 51 Juamarserusma’

OCHOBHBIE 1) UneanbHas cBepXNpOBOAUMOCTh MaTepHuajga UMEET MECTO MpU
¢duznuecuke 0OECKOHEUHO! y1€JbHON JIEKTPUYECKON TPOBOAUMOCTH. M ieanbHbie
ABJICHUS, JaMarHeTu3M MaTepuasna UMeeT MECTO IIPU OTHOCUTENBHON MarHUTHOU
BO3HUKAIOIINE IPOHUIIAEMOCTH PaBHOM HYIIIO.

B 2) U neanbHblii CBEPXIPOBOAHUK — 3TO METAILI, a UIC€AIbHbIN JHaMarHeTUK —
CBEPXIIPOBOIS JTUDJIEKTPHK.

HIMX 3) N neanpHblil CBEpXNPOBOAHUK U HJI€AIBHBINA AUaMarHeTUK UMEIOT
MaTepuaiax OJINHAaKOBbIE MAarHUTHBIE CBOWMCTBA

4) UneanbHas CBEpXMPOBOJUMOCTD B OTITUYHMH OT UJICAIBHOTO
JuaMarae€Tui3iMa HE U3MCHACT MAarHuTHOC I10JIC

2.da3zoBas AuarpaMma rnepexojia CBepXnpoBOJHUKA B HOPMAJIbHOE COCTOSTHUE
- 3TO

1) 3aBHCUMOCTbH KPUTHUYECKOTO TOKA OT HAMPSKEHHOCTH BHEIIHETO
MAardmuTHOI'O I10JI4.

2) 3aBUCHUMOCTh KPUTHUECKOI HAMPSKEHHOCTH MAarHUTHOTO TOJISI OT
KPUTHYECKOTO TOKA.

3) 3aBUCUMOCTbh KPUTUUYECKON HAMPSKEHHOCTH MAarHUTHOTO MOJS OT
TEMIIEPATYPHI.

4) 3aBUCUMOCTb KPUTHYECKOTO TOKA OT TEMIIEPATYPHI.

3.ITouemy y KOIBIIEBOTO 0Opa3Ila U3 UACATHHOTO TMaMarHeTHKa BHEIITHEE
MarHuTHOE MOJI€ IPOHUKAET Yepe3 LEHTPAIbHOE OTBEPCTHE, & Y KOJIBIIEBOTO
o0pasia u3 uAeaIbHOTO CBEPXITPOBOIHUKA MATHUTHBINA TTOTOK B ATOM
OTBEPCTHH OCTAETCSA PAaBHBIM HYJIIO?

1) B NACAJIbHOM JUAMATHETUKE HCTOYHUKOM MAarHUTHOI'O IT10JIA ABJISICTCA
HAMarHUYEHHOCTh, KOTOPast MPEICTaBISAET COO0N AUMOIBHBIA HCTOYHHUK
I10JIA, KOTOpI)II\/II HE MOXKET CO31aBaThb B MHOI'OCBA3HBIX oOJacTax CTPYKTYPBI
OJIsI, aHAJIOTUYHbIE UHAYLUPOBAHHBIM WIJIM TPAHCIIOPTHBIM TOKaM,
MoAACPKUBAOITUM HEU3MEHHEINM MarHUTHEIN IOTOK B OXBAaTHLIBAEMOM TOKOM
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3anjgaHupOBaH
HBIC
pe3ybTaThl
o0y4yeHus: 1o
JICITUIUINHE

Bonpocei/3aganust 11st mpoBepKH

KOHTYpe.

2) UneanpHble TuaMarHeTUKU HE MOTYT U3MEHUTh MarHUTHOE T10JI€ BHE
o0pa3sia, a uaeaabHble CBEPXIIPOBOJIHUKN U3MEHSIOT.

3) UneanbHblil AMaMarHeTHK HE CO3/Ia€T MAarHUTHOE T0JIe BHE KOJIBLIEBOTO
oOpasria.

4) UneanbHblil CBEpXIPOBOIHUK CO3J]a€T BHE 00pa3iia COOCTBEHHOE
MarHuTHOE T10JIe, KOTOPOE MOTHOCTHIO0 KOMIIEHCHPYET BHEITHEE MAarHUTHOE
nosne

4.Yto Takoe 3¢pdext MelicHepa B CBEpXIPOBOTHUKAX ?

1) D10 3axBar u yaep>kaHue MarHUTHOTO OISl CBEPXIPOBOIHUKOM

2) DTO BBITECHEHWE MarHUTHOTO TOJIA U3 00BbEMa CBEPXIPOBOIHUKA

3) Oro nepexoa MaTepuaina B CBEPXIIPOBOSILIEE COCTOSIHUE MTPH HU3KUX
TeMIIeparypax

4) D10 3¢ deKT noTepu CBEpXIPOBOAUMOCTH MaTEPHATIOM MPH MOBBIIICHUN
TEMIIepPaTyphI

5.IIpossnsercs nmu s3¢dext Meticuepa B BTCII?

1) Dddext MeiicHepa NIPUBOAUT K MOTHOMY BBITECHEHUIO MArHUTHOTO TOJIS
u3 obbeMa cBepxmpoBoanuka kak B ZFC, tak u B FC pexumax nepexona B
cBepxmpoBosiiee coctosinue oopasios u3z BTCII

2) Dddext Meiicuepa ne npossisercs B BTCII obpasuax kak B ZFC, Tak u B
FC pexxumax nepexosa B CBEpXIPOBOASIIEE COCTOSTHHE.

3) Odbdext Meticuepa npossisercs B BTCII o6pasuax Toibsko B FC pexumax
nepexo/a B CBEPXIPOBOISIIEE COCTOSIHHE.

4) B BTCII o6pazuax s¢¢pext MelicHepa NposBIATHCS MOJTHOCTBIO TOIBKO B
nokputnyeckux coctosiHusax B ZFC pexumax, ¥ Tosbko yacTuuHo B FC
pexumMax

6.Korna 66110 BriepBble OTKPBITO SIBJIEHUE CBEPXIPOBOIUMOCTH?

1) B xonre 19 Beka

2) B cepenune 20 cronerus

3) B nauane 20 Beka

4) B 90 rogax 20 Beka

7.YTo Takoe CMENIaHHOE COCTOSHHIE CBEPXIPOBOJHUKA BTOPOTO poa?

1) Ilpu noBeIIIEeHUH HANPSHKEHHOCTH MarHUTHOTO IOJISi CBEPXNPOBOAHUK 11
pO/a HaUYMHAET MPOITYCKATh Yepe3 ce0si MarHUTHBIN MOTOK, KOTOPHIN
YBEJIMYMBACTCS [10 MEPE BO3pacTaHMsI BHEIIHETO NoJjs 6w, 0THOBPEMEHHO
COXpaHssi CBEPXIIPOBOUMOCTh

2) HenosHblii epexo B CBEPXIPOBO/IAILIEE COCTOSTHIE MaTepraia 1o
JIeCTBUEM BHEUTHETO MAarHUTHOTO TIOJIS

3) Hacte 0Opasiia Matepraia UMEET CBEPXIIPOBOIAIINE CBOUCTBA, A YaCTh -
JaMarHATHBIC

8.UT0 Takoe KpUTUUECKUN TOK B CBEPXIPOBOAHUKE?

1) KputndeckuM TOKOM B CBEPXITPOBOTHUKAX HA3bIBAIOT MaKCHMAaIbHOE
3HaYeHHE TTOCTOSHHOTO AJIEKTPUYECKOT'0 TOKA, KOTOPBI MOKET MPOTEKATh
4yepe3 CBEpXIPOBOAHUK O€3 paccesiHus SJHEPTUH.

2) KputndyeckuMm TOKOM B CBEPXITPOBOJIHUKAX HA3bIBAIOT MUHUMAIbHOE
3HAYEHHUE TMTOCTOSTHHOTO JIEKTPUIECKOTO TOKA, KOTOPBI MOXKET IPOTEKATh
yepe3 CBEPXIPOBOIHUK.




3arutanupoBaH | Borpocsl/3aganust 1t MpoBEPKU
HBIC
pe3ybTaThl
o0y4yeHus: 1o
JICITUIUINHE

3) KputuueckuM TOKOM B CBEPXIIPOBOTHUKAX HA3bIBAIOT MAKCUMAIbHOE
3HA4YEHUE MMOCTOSHHOI'O 3JIEKTPUYECKOI0 TOKA, KOTOPBIH MOXKET IPOTEKATh
Yyepe3 CBEPXIPOBOJIHUK IPU aO0COIIOTHOM HYIIE TEMIIEPATYPHI.

4) KpuTHueckiuM TOKOM B CBEPXIIPOBOIHUKAX HA3bIBAIOT MAaKCUMAJIbHOE
3HaYeHHE TIOCTOSIHHOTO AJIEKTPUYECKOTO TOKA, KOTOPBI MOKET MPOTEKATh
yepe3 CBEPXIPOBOAHUK ITPU KPUTUUYECKON HANPSHKEHHOCTH MarHUTHOTO

OJISL.

9. Kputnueckas HanpsKEHHOCTb MarHUTHOT'O 110JIs1 3aBUCHUT OT TEMIIEpaTyphbl

B COOTBETCTBHUH CO CIEIYIOIIUM BBIPAKCHUEM:

1)
Hc\left(T\right)=Hc\left(0\right)\lbrack1-\left(\frac{T}{Tc}\right?~2\rh
2)
Hc\left(T\right)=Hc\left(0\right)\lbrackl1-\left(\frac{T}{Tc}\right?*2\rh
3)
Hc\left(T\right)=Hc\left(0\right)\lbrack1-\left(\frac{T}H{Tc}\right?*\rbr
4)
Hc\left(T\right)=Hc\left(0\right)\lbrackl1-\left(\frac{T}{Tc}\right?*{\fra
10.Kakas TonmuHa cBepxmpoBosiiero cios B BTCII nenrax 2-ro
MOKOJICHUS?

1) 100 — 150 mMxm

2) 50— 100 mxm

3) 10— 20 mxMm

4) 1-2 MM

Onucanue MIKAJbI OLEeHUBAHUS

Oyenxa: 5 («OTIINYHOY)
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OleHKa "0TINYHO" BBICTaBISETCS €CIIH 3aJaHue
BBITIOJIHEHO B MOJHOM 00BHEME HJIM BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenxa: 4 («XOpOILIO»)
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIIo" BEICTaBISETCS €CITN
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BRIOPAHO BEPHOE HAMPABJICHHE [Tl PEIICHUS 3a/1a4

Oyenka: 3 («yIOBJICTBOPUTEIHHOY)
Onucanue xapaxmepucmuxu 6vinoaneHus snanus: OueHKa "y10BIETBOPUTEIBHO" BBICTABIIAETCS
€CJIM 3aJJaHue MPEUMYIIECTBEHHO BBIIIOJTHEHO

Oyenxa: 2 («HEYIOBIETBOPUTEIHHOY)
Onucanue xapakxmepucmuxu evinoaneHus sHanusa: OneHKa "Hey10BIeTBOPUTENIbHO" BBICTABIISETCS
€CJIM 33JJaHUE BBHIMIOJHEHO HEBEPHO WJIM MPEUMYILIECTBEHHO HE BHIIIOJIHEHO

KM-2. Cunossblie xapaktepuctuku BTCII o0pa3una

®opmbl peanausanuu: [luceMennas padora

Tun koHTpoabHOro MeponpustTus: KourponsHas pabota

Bec koHTpOBbHOrO Meponpusitusi B BPC: 25

IIpouenypa npoBeaeHusi KOHTPOJIbHOro Meponpusitusi: KoutponpHas paboTa Ha KOMIbIOTEpax
¢ ucnonb3zoBanuem EasyMag3D.



Kpatkoe cogepxanue 3agaHus:
1.IToctpouts MOAETH MArHUTHOU CUCTEMBI B Tiporpamme EasyMag3D
2.Paccuntats cunosble xapaktpuctuku BTCII o6pasia npu B3anMoaelcTBUN € TOCTOSIHHBIM

MAarHuTov

KOHTpOJILHLIe BOHPOCLI/SaL[aHI/Iﬂ:

3aryaHupOBaHHbIE
pe3ynbTaTtel  OOydeHHs IO
JMCLIUTUIAHE

Bomnpocel/3aganust st IpOBEPKU

YMeTb: NPUMEHSTh METO/bI
U IpPOrpaMMHBIE CPEICTBA

TUIS MOJIETTUPOBAHUS
AJIEMEHTOB u3
CBEPXITPOBOISIINX
MaTepUajoB

1.Paccunrtars ctaTuueckyro cuiioByro xapakrepuctuky BTCII
oOpasua B Buje Aucka nocie oxnaxaenus B ZFC pexxume. [Ipu
pacuere CHJI U3BMEHEHHUE 3a30pa BapbpoBath OT 1 MM 110 15 MM.
dom = 50 mm, hiim = 10 MM, dBTCIT = 60 mm, hBTCII = 7 mm.
Hamaranuennocts nocrosinaoro Marauta 1000 kA/m.

dnm
[

t hnm
I
i
I

hetcn

|
|
dercn

2.PaccuuTaTh cTaTudecKyro cuiaoByro xapakrepuctuky BTCII
oOpasua B Buje Aucka nocie oxnaxaeHus B FC pexume. [Ipu
pacuere CHJI U3BMEHEHHUE 3a30pa BapbpoBath OT 1 MM 710 15 MM.
doM = 60 MM, hiim = 10 mm, dBTCIT = 45 mm, hBTCIT = 10
MM. Hamarangyennocts nocrostuHoro Maraura 1000 kA/m.

dnm
[

# hnm
I
|
I

hetcn

|
|
dercn

3.PaccunTath cTatndeckyto cuioByto xapakrepuctuky BTCII
oOpasma B Buje KoJblla mocie oxnaxaenus B ZFC pexume.
[Ipu pacuere cun u3MeHeHHE 3a30pa BapbpoBaTh OT 1 MM 110 15
MM.

doM = 50 mm, hoim = 10 mm, DBTCII = 60 mMm, dBTCIT = 40
MM, hBTCII = 10 mMm. HamaranueHHOCTh TTOCTOSTHHOTO
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3anjgaHUupOBAHHBIE Bormpocsl/3aganust A MpoBEPKU
pe3ynbTaThl OOydYeHHUs TIO

TUCHUTIIINHE
marauTa 1000 kA/Mm.
dnm
|
# hnm
!
|
i
: hetcn
dstcn
Dercn

4.PaccuutaTh cTaTu4ecKyro cuiaoByro xapakrepuctuky BTCII
oOpa3ua B BUje Koubla nocie oxjaaxaeHus B FC pexume. [pu
pacuere CuJl U3BMEHEHHUE 3a30pa BapbpoBaTh oT 1 MM 710 15 MM.
doM = 40 mm, hiim = 10 mm, DBTCII = 50 mm, dBTCII = 35
MM, hBTCIT =8 MMm. HamarunueHHOCTh IOCTOSIHHOI'O MarHuTa

1000 kA/M.

dnm
|

# hnm
!
|
i
: hetcn

detcn
Dercn

Onucanue MKaJbl OLICHUBAHUA:

Oyenxa: 5 («OTIUYHO)
Onucanue xapakmepucmuku evtnoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIN 3aJJaHNe
BBHITIOJTHEHO B MOJIHOM 00'beME WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4 («XOpoIIO»)
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHKa "Xopouo" BHICTABISETCS eCln
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BEIOPAHO BEPHOE HANIPABIICHHE /ISl PEIICHUS 3a/1a9

Oyenka: 3 («yIOBIETBOPUTEIHEHO)
Onucanue xapakmepucmuxu ebinoaneHus 3nanus: OneHka "yIoBIeTBOPUTEIHHO" BEICTABISACTCS
€CIIH 3a/l1aHue MPEUMYILECTBEHHO BHITIOJIHEHO
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Oyenxa: 2 («HEYIOBIETBOPUTEIBHO»)
Onucanue xapakmepucmuku 8binoanenus: 3uanus. OueHKa "HeyI0BIETBOPUTEIBLHO'" BBICTABIACTCS
€CJIN 33JIaHUE BBIIIOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBIIIOJIHEHO

KM-3. MoaeanpoBanune CIIUH

®opmbl peasuzanun: [TuceMennas padora
Tun KoHTpoIBHOr0 MeponpusaTus: KontponsHas padora

Bec konTposbLHOro meponpusatusi B bPC
IIpouenypa npoBeaeHUs1 KOHTPOJIBHHOTO
¢ ucnosib3oBanueM EasyMag3D u Matlab.

KpaTlcoe CodcpiKaHUuE 3alaHUA:

: 25
Meponpusitusi: KonTposbHast pabota Ha KOMITBIOTEPAX

1.Paccuutars u moctporb BAX CIIMH B Busie cBEpXNpOBOJIHUKOBON KaTYIIIKH.

2 IToctpouts Mmozaens CITMH B Matlab.

3.Paccuutath npoiecc 3apsanaa u papsga CIINMH. [ToctpouTs ocumiuiorpaMmmel TOKa,

HanpspkeHus u s3ueprun CITNH.

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3anyaHupOBaHHbIE pe3yabTathl | Borpocsl/3amanust Uit pOBEpKH

O6y‘leHI/IH 10 AUCLHHUIIIINHE

YMmeTs: IIPUMEHSITD METOBI
MaTeMaTHYECKOro MOJIEJIMPOBAHUS
s IIPOEKTUPOBAHUS

QJICKTPOTCXHUYCCKUX YCTpOI‘/‘ICTB CO
CBCPXIPOBOJAAINNMHA 3JICMCHTAMU

1.Koncrpyxuu CIINH npencrasnsier co0oil KaTylky U3
BTCII nenTsl, HAMOTaHHYIO HA HEMAarHUTHOM
OCHOBHUMU.

[IpoananusupoBath npouecc 3apsaa u paspsaa CITMH
CO CIEAYIOUIMMU IIapaMEeTPAMMU:

D =100 mMm, d = 80 mMm, h=12 mm, N=50 ButKoB, Ic =
500 A, n=33

Figure 1 mogenb CMUH

2.Kouncrpykuu CIIMH npencraBnser cob6oit KaTyIIKy U3
BTCII neHTsl, HAMOTaHHYIO HA HEMarHUTHOM
OCHOBHHH.

[IpoananmsupoBats npouecc 3apsaaa u paspsaa CITMH
CO CJENYIOUIMMHU NTapaMeTPaMHu:

D =500 mMm, d =400 mm, h=12 mm, N=400 BuTKOB, Ic =
500 A,n=33
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3annaHupOBaHHbIE pe3yNbTaThI
00y4YeHUs 10 TUCITUTINHE

Bonpocei/3aganus 1iist mpoBepKU

Figure 2 mogenb CMUH

3.Konctpykuu CITUH nipeacrasnsieT co00il KaTylIKy U3
BTCII nenTsl, HAMOTaHHYIO HA HEMAarHUTHOM
OCHOBHUH.

[IpoananusupoBats nporecc 3apsiaa u paspsaa CIIMH
CO CIEAYIOUIMMU IapaMeTPaMHU:

D =300 mMm, d =200 mMm, h=10 mm, N=400 Butkos, Ic =
300 A, n=33

Figure 3 mogenb CMUH

4 Kouncrpykiu CITMH npencrasnsier co0oi KaTyIky u3
BTCII nenTsl, HAMOTaHHYIO HA HEMarHUTHOM
OCHOBHUU.

ITpoananusuposats nporecc 3apsaa u pazpsaa CIIMH
CO CIEAYIOUIMMU TapaMeTPAMM:

D =800 mm, d = 600 mMm, h = 24 mm, N=800 BuTKOB, IC
=300 A,n=33

Figure 4 mogenb CMUH

5.Konctpykuu CITUH npencrasnsier co0oif KaTymky us3
BTCII nenTsl, HAMOTaHHYIO HA HEMAarHUTHOM
OCHOBHUU.
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3annaHupOBaHHbIE pe3ynbTathl | Bonpocsl/3ananus A IpoOBEPKU

06yquH;1 10 AUCLHUIIIINHE

[IpoananusupoBath npouecc 3apsaa u paspsana CITMH
CO CIICYIOIIMMU NTapaMeTpaMHu:
D =800 mMm, d =700 MM, h =24 mMm, N= 400 BuTKOB, IC
=150 A, n=33

Figure 5 mogenb CMUH

Onucanne MKAJbI OIIEHUBAHUS:

Oyenxa: 5 («OTIINYHOY)
Onucanue xapakmepucmuku binonenus 3nanus; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHue
BBITIOJIHEHO B MOJHOM 00BEME HJIM BBITIOJTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4 («X0OpoIIO»)
Onucanue xapakmepucmuxu evinoinerus 3Hanus: OeHKa "Xopoio" BEICTABISAETCS €CITu
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANIPABIICHHE JIJIsl PEIICHUS 3a/1a4

Oyenka: 3 («yIOBJICTBOPUTEIHLHOY)
Onucanue xapaxmepucmuxu 6vinoaneHus snanua: OueHKa "y10BIETBOPUTEIBHO" BBICTABIIAETCS
€CJIM 3aJJaHue MPEUMYIIECTBEHHO BHITIOJIHEHO

Oyenka: 2 («HEyJOBIETBOPUTEIHHOY)
Onucanue xapakmepucmuku binonnenus snanus: OneHKa "Hey10BIeTBOPUTEIHHO" BHICTABIACTCS
€CJIM 33/1aHUE BBIIIOJIHEHO HEBEPHO MJIM NMPEUMYILECTBEHHO HE BBIIIOJIHEHO

KM-4. CBepxnpoBoauMoCTh B 3JIeKTPOTEXHHKE H JHePreTuKe

®opmbl peanusanuu: [luceMenHas padora
Tun koHTpoILHOTO Meponpusitusi: Pedpepar
Bec koHTpOoIbHOrO Meponpusitusi B BPC: 40

IIpouenypa mnpoBeaeHHs] KOHTPOJIbHOIO MeEpPONPHUATHS:

CryneHT rotoBUT pedepar 10

BbIOpaHHOW TeMme. 3ammura pedepa NPOBOAUTHCA B BHUJAE BBICTYIUIEHUS C mpe3eHTanuil. Ha

BBICTYyIUIEHHE JaeTcs 7-10 MUHYyT.

KpaTkoe cogep:kanue 3a1aHusi:

BrimonHuTh 0030p HayYHBIX HICTOYHHKOB B BHJIE€ pedepaTa, MOArOTOBUTH MPE3EHTALMNIO U

JOKJIaJ] IO BEIOpAaHHOMU TEMe.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3aHHaHI/IpOBaHHBIC PEC3YJIbTATLL 06y‘{eHI/I${ 1o
JUCIMITIIMHE

Bomnpocsl/3aganus s IpoBEpKU

3HaTh: MMPUHIUIIBI ﬂeﬁCTBHH u KOHCTPYKIIUH
MAariuMTHBIX CUCTEM JJICKTPOTCXHHUYCCKUX yCTpOfICTB Cco
CBCPXIPOBOIANINMHA 9JICMCHTaMH B

1.XapakTepucTUKH, CBOICTBA U
IpUMeHEeHHe Au0opu1a Maruus

MgB2.
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3alulaHUPOBAHHBIE  PE3YJIBTATHI o0y4deHus no
JTUCHUTIIINHE

Bonpocei/3aganus 11t mpoBepKu

OJICKTPOSHEPIE€TUKE, OJICKTPHUICCKUX MalIrMHax,
QJICKTPHUYCCKUX allllapaTax, Ha TPaHCIIOPTEC B MCAULIMHEC
u (1)I/I3I/I‘{GCKI/IX YCTaHOBKax

2.MaruuTHas JIeBUTALMs HA OCHOBE
CBEpPXIPOBOJHUKOB. COBpEMEHHbBIE
pa3palboTKu AJis TPaHCIIOpTa.
3.BTCII xabenu - TEXHOIOTHS
CO3/IaHMSI U TPUMEHEHUE.

4 MPT c ucnosib30BaHUEM
CBEPXIIPOBOISIINX MAaTEPUAIIOB.
AHa13 COBPEMEHHOI'O COCTOSIHUS.
5.Anamu3 AC norepb B
BBICOKOTEMIIEPATYPHBIX
CBEPXITPOBOJHHUKAX.

6.MeTo/1bl CHUXKEHUS TIOTEPD B
BTCII npoBoaHukax.

7.CucteMbl OXJIKICHUS TSt
BBICOKOTEMIIEPATYPHBIX
CBEPXIIPOBOTHUKOB.
8.CBepXuyBCTBUTEIIbHbIE
WU3MEPUTEIIU TTOJIsI HA OCHOBE
ceepxnpoBogumoctd CKBU /Ib1.
9.CBepXnpOBOHUKOBAS
anektponuka. [Ipuniun padboTsl u
MEePCIEKTUBBI IPUMEHEHUS.
10.CoBpemenHbIe pa3paboTKu B
00J1aCTH CBEPXIPOBOIHUKOBBIX
JUHUH 3JIEKTpOnepeauH.
11.MeToabl OECKOHTAaKTHOTO
B0o30ykaenus st BTCIT o6MoTOK B
ANEKTPUYUECKUX MAIlIMHAX.
12.CBepXxnpoBOAHUKOBBIE
TpaHcpopMaTopbl. AHAIIN3
COBPEMEHHOTO COCTOSIHHMSL.
13.DnekTpuyueckre MaluHbl C
BTCII 06MOTKO# BO30YXKACHUS.
AHann3 COBPEMEHHOI'O COCTOSIHUSI.
14.2nekTpuyuecKkre MaluHbl C
oosemubiMU BTCII marepuanamu.
AHaM3 COBPEMEHHOT'O COCTOSIHUSI.

Onucanue MKaJbl OLICHUBAHUA:

Oyenxa: 5 («OTIIMYHOY)
Onucanue xapakmepucmuku evtnoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIN 3aJJaHNE
BBHITIOJTHEHO B MOJIHOM 00'beMe WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4 («xX0OpoII0»)
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHka "Xopouo" BHICTABISETCS eCln
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BEIOPAHO BEPHOE HANIPABIICHHE /ISl PEIICHUS 3a/1a9

Oyenka: 3 («yIOBIETBOPUTEIHEHO)
Onucanue xapakmepucmuxu ebinoanenus snanus: OueHka "yIoBIeTBOPUTENBHO" BBICTABISETCS
€CIIH 3a/l1aHue MPEUMYILIECTBEHHO BBITIOJIHEHO
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Oyenxa: 2 («HEYIOBIETBOPUTEIBHO»)
Onucanue xapakmepucmuku 8binoanenus: 3uanus. OueHKa "HeyI0BIETBOPUTEIBLHO'" BBICTABIACTCS
€CJIN 33JIaHUE BBIIIOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBIIIOJIHEHO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
3 cemecTp

@DopMa NPOMEeKYTOUHOM aTTecTalMM: 3a4ET C OLEHKOU

IIpouenypa npoBenenust

OueHka ompenemnsieTcss MO COBOKYIMHOCTH PEe3YJbTAaTOB TEKYIIErO KOHTPOJS YCHEBAEMOCTH B
cooTBeTcTBUU C [lomoskeHneM o 0amuIbHO-pEHTHHTOBOM cucTteMe Jutst ctyaeHToB HUY «MOBNy»

|. Ilepeuens Komnemenyuit/uHOUKAmMoOpPo8 u KOHMPOJILHHIX 6ONPOCOS NPOBEPKU PE3YIbINAMOE
0C60EeHUA OUCUUNIUHDL

1. Komnerenuuss/Muankarop: UJ1-1nk-3 JleMoHCTpupyeT 3HaHUE COBPEMEHHBIX CPEZACTB B
00J1aCTH 3JIEKTPOTEXHUYECKUX 00BEKTOB U METOBI UX MCCIIEOBAHUSA U pa3pabOTKU

Bomnpocel, 3axanus
1.9r1o Takoe cBepxnpoBogumMocTs? Kputrueckue napaMmerpsl CBEpXIPOBOJHUKOB.
2.HuskoTtemnepaTypHble U BBICOKOTEMIIEpATYpPHBbIE CBEPXITPOBOAHUKHU. KTO 1 B KakuX rojax
OTKPbUI 3TH SIBIICHUA?
3.CBepXITpOBOTHUKH TEPBOTO poja. M3o0pasure u mosicaute Ppa3oByro quarpaMMmy rnepexona B
HOPMAaJIbHOE COCTOSIHUE.
4.CBepXIIpOBOJHUKHU BTOpOro poja. M3o00pa3ute u nosicauTe (pa3oByro guarpammy nepexona B
HOPMAaJIbHOE COCTOSIHUE.
5.Kakue siBnenus xapakrepusytot 3¢dexr MeiicHepa B CBEpXIIPOBOAHUKAX ?
6.ITosicauTe 3¢ dexT BO3HUKHOBEHMsI BUXpell AGPUKOCOBA B CBEPXIPOBOAHUKAX.
7.06wemubie BTCIL. Oco6eHHOCTH TEXHOJIOTHH U3roToBIeHHsI. OCHOBHBIE TTApaMETPHI.
8.Jlentounsie BTCII nepBoro u Broporo nokosienusi. OcoOeHHOCTH KOHCTPYKIIMK U OCHOBHBIE
apaMeTpsbl.
9.Monenuposanue coricts BTCII npu pacderax 371€KTpOMarHUTHBIX nosield. Moaens 11t
IJIOTHOCTHU TOKa.
10.Kom6unupoBanHas Mmosienb cBoiictB BTCII 1715 miIoTHOCTH TOKa U HAMarHM4E€HHOCTH.
11.¥Ympomennoe npencrasinenue ceoricts BTCII ¢ moMoribpio Moaenu Jjisi HAMarHU4€HHOCTH.
12.MeTtoasl SKCIEPUMEHTAIBHBIX UCCIIEN0BAHUMN 3JIEKTPOMAarHUTHBIX MTOJIENH U CHIJIOBBIX
XapakTepucTuK o0beMHbIX U JeHTOUHbIX BTCII maTepuanos.
13.ITpumenenne BTCII B acHHXpOHHBIX MallIMHAaX.
14.ITpumenenue BTCII B CHHXpOHHBIX MalllHAX.
15.1Tpumenenne BTCII nHOYKTOPHBIX MalIUHAX.
16.BTCII TokoOrpaHU4YUTENN PE3UCTUBHOTO THIIA.
17.BTCII TokoOrpaHUYUTENN UHIYKTUBHOTO THIIA.
18.ITpumenenue BTCII B cunmoBbix TpanchopmaTopax.
19.1Tpumenenne BTCII mig cozganus anekrpoMarautos B MPT.
20.UcnonrsizoBanue BTCII miis cozganue Gpu3nueckux ycTaHOBOK (TEPMOSIEPHbBIE YCTaHOBKH,
YCKOPHUTEIH YaCTHI).

MartepuaJsl 1JIs1 IPOBEPKU OCTATOYHBIX 3HAHUM
1.B uem oTnnune uaeanbHOM CBEPXIPOBOIUMOCTH OT HIEAIBHOTO IMaMarHeTu3ma’
OtBerTsI:
1) UneanbHas cBepXNpPOBOAUMOCTh MaTepHuajga UMEET MECTO NPU OECKOHEYHOH YAeTbHOM
ANEKTPUYECKON MPOBOAUMOCTH. M 1eanbHble THaMarHeTu3M MaTepralia UMeeT MECTO IIPH
OTHOCHUTEJIBHOM MarHUTHOW IPOHUIIAEMOCTHU PaBHOU HYIIIO.
2) UneanbHblil CBEpXIPOBOJHUK — ITO METAI, a UACATbHBIN TUaMarHeTUK — IUIJIEKTPUK.
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3) UneanbHblil CBEpXITPOBOIHUK U MI€ATbHBIN TMAMAarHeTUK UMEIOT OJMHAKOBbIE MAarHUTHbBIE
CBOMCTBA
4) UneanbHas cBEPXIPOBOJUMOCTD B OTJIMYMM OT UJICAIBHOIO AMAMAarHETU3Ma HE U3MEHSIET
MarHuTHOE I0JIe
Bepnbiii otBeT: 1)
2.Yto takoe 3(pdexkt MelicHepa B CBEpXITPOBOTHUKAX ?
OTBeTHI:
1) O1o 3axBar u yaep>kaHue MarHUTHOTO TOJIsI CBEPXIPOBOIHUKOM
2) D10 BBITECHEHUE MATHUTHOTO TOJIS U3 00beMa CBEPXITPOBOHHIKA
3) Oro nepexoa MaTepuala B CBEpPXIIPOBOSILEE COCTOSIHUE ITPH HU3KUX TEMIEpaTypax
4) 30 3¢ deKT moTepu CBEPXIPOBOANMOCTH MATEPUATIOM IPH IMOBBIIICHUN TEMIIEPATYPHI
BepHriii oTBeT: 2)
3.Koraa 6b110 BIiepBbIE OTKPBITO SBJICHHE CBEPXIPOBOAMMOCTH?
OTtBeTsI:
1) B xonne 19 Beka
2) B cepenune 20 cronerus
3) B nauane 20 Bexa
4) B 90 rogax 20 Beka
BepHbiii otBeT: 3)
4.YT0 Takoe cMeUIaHHOE COCTOSTHUE CBEPXIIPOBOJIHUKA BTOPOTO poaa?
OTBeTHI:
1) [Tpu noBBIIIEHUN HATIPSKEHHOCTH MAarHUTHOTO TOJIs cBepXIpoBoaHUK Il poga HaunHaer
IpoIycKaTh yepe3 ce0si MarHUTHBIN OTOK, KOTOPbIM YBEIMUNBAETCS IO MEPE BO3paCTaHUs
BHEIIHETO 1oJist Heus, OMHOBPEMEHHO COXPAHSISI CBEPXIPOBOIUMOCTD
2) HenonHelii iepexo1 B CBEPXIIPOBO/IAIIEE COCTOSIHUE MaTepuala o JIEHCTBUEM BHEIIHETO
MarHUTHOTO MOJs
3) Yactp 0Opa3ia MmaTepuaia UMEET CBEPXITPOBOIAIINE CBOMCTBA, & YaCTh — IMaMarHUTHHIE
Bepwnpsiii otBet: 1)
5.UT0 Takoe KpUTUUYECKHI TOK B CBEPXIIPOBOIHUKE?
OTBeTsI:
1) Kputnueckum TOKOM B CBEpXIPOBOJIHUKAX HA3bIBAIOT MAKCUMAJIbHOE 3HAUECHUE
MOCTOSIHHOTO 3JIEKTPHUECKOT0 TOKA, KOTOPBIM MOXKET MPOTEKaTh Yepe3 CBEPXIPOBOAHUK Oe3
paccestHUs SHEPTUH.
2) KpuTnieckM TOKOM B CBEpXIPOBOJIHUKAX HA3bIBAIOT MUHUMAJILHOE 3HAUCHUE
MOCTOSTHHOTO 3JIEKTPUUYECKOT0 TOKA, KOTOPBIA MOKET MPOTEKATh Yepe3 CBEPXITPOBOIHHUK.
3) Kputnueckum TOKOM B CBEPXIIPOBOTHUKAX HA3bIBAIOT MAKCUMAIIbHOE 3HAUCHUE
MOCTOSTHHOTO 3JIEKTPUYECKOT0 TOKa, KOTOPBIH MOKET IPOTEKATh Ye€pPe3 CBEPXITPOBOJHUK MPU
a0COIOTHOM HYJIE TeMIIepaTyphl.
4) KpuTnyeckum TOKOM B CBEPXIIPOBOJHHMKAX HA3bIBAIOT MAKCUMAJIbHOE 3HAUECHHE
MOCTOSTHHOTO 3JIEKTPUYECKOT0 TOKA, KOTOPBI MOYKET MPOTEKATh YEPE3 CBEPXIIPOBOJAHUK IIPU
KPUTHYECKON HAIPSKEHHOCTH MAarHUTHOTO TTOJIS.
Bepwsiii otBet: 1)

II. Onucanue wikanvl oueHuBanus

Oyenxa: 5 («OTIUYHO)
Onucanue xapaxmepucmuku 6blnoiHeHus 3nanus: PaboTa BEIITOIHEHA B paMKax "MIPOJBHHYTOTO
ypoBHs. OTBETHI IaHBI BEPHO, YETKO CPOPMYTUPOBAHHBIE OCOOCHHOCTH MPAKTUYECKUX PEIICHUN

n

Oyenka: 4 («XOpoIIO»)
Onucanue xapakmepucmuku 6blnoHeHus 3uanus: PaboTa BelloIHEHa B paMKax "06a30Boro"
YpOBHS. BOJILITUHCTBO OTBETOB JaHBI BEPHO. B yacTh MaTepuana ecTh He3HAUUTEIbHBIC
HEJO0CTaTK!
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Oyenxa: 3 («yAOBIETBOPUTEIBHOY)
Onucanue xapaxmepucmuxu 6vlnoinenus 3nanus: PaboTa BeIMoHEHA B paMKax "moporosoro”
ypoBHs. OCHOBHAs 4acTb 3a/laHuUs BBIIIOJIHEHA BEPHO.

Oyenxa: 2 («HEYIOBIECTBOPUTEIHHOY)
Onucanue xapakmepucmuku 6blnoneHus 3uanus: PaboTa He BHIIOTHEHA WM BBIIOTHEHA
MPEUMYIIECTBEHHO HEMPaBUIHHO

II1. IIpaguna évicmaegnenun umo2080i O4EeHKU no Kypcy

Onenka omnpenensercs IO COBOKYIHOCTH pPE3YJITaTOB TEKYLIEro KOHTPOJS YCIEBAEMOCTH B
cootBeTcTBUH ¢ [lonoxeHneM o 6auIbHO-PEUTHHTOBOM crcTeMe uid cTyaeHToB HNY «MOW».

19



