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OBILIASA YACTD

OneHouHblE MaTepHallbl 10 AUCLUUIUIMHE TMpPEAHA3HAYEHbl MJI OLEHKU: JOCTHKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuabl 0 JUCHMIUIMHE BKJIIOYAIOT OLEHOYHbIE CPEACTBA Ui MPOBEICHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. ITK-3 Cnioco6eH ncnonb30BaTh METOIbI MATEMAaTHUYECKOT0 aHANIN3a U KOMIIBIOTEPHOTO
MOJIEIIMPOBAHUS [T U3YUEHUS IPUHLIUIIOB (PYHKIIMOHUPOBAHUS U UCCIIEIOBAHUS XapaKTEPUCTUK
1 0COOEHHOCTEH paboThI AIEKTPUUYECKUX U AJIEKTPOHHBIX allapaToB pa3InYHOrO
(YHKIMOHATBHOTO HA3HAYCHUS
NJ1-3 JleMoHCTpUpYET 3HAHUE 3aKOHOB AIEKTPOTEXHUKH, MATEMAaTUYECKOT0 aHaJIu3a U OCHOB
TEOPUH IEKTPUUECKUX alapaTroB
N/1-7 IlpuMeHsieT COBpEMEHHbBIE KOMITBIOTEPHBIE TEXHOJIOTUHU, TO3BOJISIOLINE UCCIIEI0BATh
PEeXUMBI pabOThI U XapaKTEPUCTUKHU AIEKTPUUECKUX U 3JIEKTPOHHBIX allapaToB Mpu
peanu3alnuy pa3nuyHbIX (QYHKIIHHA

" BKIIFOYACT.
JJIA TEKYIIEro KOHTPOJIA YCIIEBA€MOCTH:

Popma peanmzanun: KomnerotepHoe 3a1anue
1. AHanM3 NpoLeccoB B 3JIEKTPOMEXAHNUECKOM CUCTEME KOHTAKTOpa MOCTOSIHHOT'O TOKa
(KontponpHas pabota)
2. Makpomozenbs mexanudeckoro y3ina (Konrtponbsnas pabota)
3. MopenupoBanue KoHTaKTHOU cucteMbl (KonTponsHas paboTa)

Dopma peanuzanuu: ITucemenHas padora
1. Monenu noacucTeM 3JIEKTpOTEXHUUECKNX 00beKTOB (TecTupoBanue)
2. OcHOBHBIE MOHATHS MakpoMoienupoBanus (TecTupoBanue)

®dopma peanusaiuu: Y cTHas popma
1. 3ammra naboparopHoit paboTel Nel "MozenupoBaHue U aHaIU3 PE30HAHCHBIX U
HECHHYCOMIAJIbHBIX PEXKUMOB B AiekTprueckux mnemsx" (Jlaboparopnas padota)
2. 3ammra taboparopHoi paboTel Ne2 "MojenupoBaHue 3JI€KTPOMarHUTHBIX MPOLIECCOB B
JIByX00OMOTOUHOM TpaHchopmarope Hanpsokerus" (JlabopaTopHas padora)
3. 3amuTa nabopatopHoit paboTsl Ne3 "MoaenrpoBaHue 3JIEKTPOMEXaHUUYECKOTO peie ¢
nepekovatomumucs kontakramu" (Jlaboparopnast pabota)
4. 3amura naboparopHoii paboTel Ned4 "[TocTpoeHune Moieny MexaHu3mMa cBOOOHOTO
pacuerenus" (Jlaboparopnas pabota)

BPC nucuuIInHbI

7 cemectp
Beca KkOHTpOIBHBIX MeponpHsITHii, Y0
Paznen Nupnexc KM- | KM- | KM- | KM- | KM- | KM- | KM- | KM- | KM-
JIUCLIUTUINHBI KM: 1 2 3 4 5 6 7 8 9
Cpok KM: 4 6 8 12 15 16 16 16 16

I[HousaTne MmaTeMaTHyeCKOU
MaKpPOCKOITUYECKON MOJEIN




OJICKTPOTEXHUYECKOT'O 00BeKTa

ITougaTue MaTeMaTHUYECKO
MaKpOCKOITMYECKOU MOJEIH
3JICKTPOTEXHUUYECKOTO 00bEKTa

[TpumeHeHue Teopun MOA0OUs
JUIsl MATEMaTHYECKOTO
MOJICTTUPOBAHHS OCHOBHBIX
HOJICHCTEM 3JIEKTPOTEXHUYECKHX
00BEKTOB

[TpumeHeHue Teopun MoA0OUs
JUISl MATEMaTHYECKOTO
MOJICTTMPOBAHHS OCHOBHBIX
HOJICHCTEM 3JIEKTPOTEXHUYECKIX
00BEKTOB

OKBUBaJICHTHBIE CXEMBI THITOBBIX
9JICMCHTOB 1 Y3JIOB
QJICKTPOTCXHUYCCKUX 00BEKTOB

DKBHUBAJICHTHBIE CXEMBbI TUIIOBBIX
3JIEMEHTOB H Y3JIOB
AJIEKTPOTEXHUYECKUX OOBEKTOB

[TprMeHeHne MaTEeMaTHYECKOTO
MOJICTTUPOBAHUS JIJISl aHAITN3A
IIPOIIECCOB B (PH3UYECKHX
CUCTEMaX JJIEKTPOTEXHUICCKHX
00BEKTOB

IIpuMeHeHre MaTeMaTH4eCcKoro
MOJICJIMPOBAHUS JUIsl aHAJIN3a
MIPOIIECCOB B (PU3MUECKUX
CHUCTEMAX DJIEKTPOTEXHUYECKHUX
00BEKTOB

Bec KM:

5

10

15

15

15

10

10

10

10

$06m1as yacts/Jj1s1 MPOMEKYTOUHOMN aTrTecTaund




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
KOMIIETEHIHH pe3yabTaThl  OOydeHHs 10
JUCIUILINHE

I1K-3 N-3nk3 emoncTpupyer | 3HATh: OcHoBHbIE OHATHST MakpomoienupoBanus (TectupoBanue)
3HaHUE 3aKOHOB | METOJIbI Monenu noacucTeM AEKTPOTeXHHYecknX 00bekToB (TecTupoBanue)
AIIEKTPOTEXHUKH, MaKpOCKOIIMYECKOT O Maxkpomozens Mexanuueckoro y3na (Konrponbsnas pabora)
MaTeMaTUYECKOT0 aHallu3a U | MaTeMaTH4YeCKOTro 3amuTa naboparopuoit pabotel Ne2 "MoaenupoBaHue 3J€KTPOMAarHUTHBIX
OCHOB TEOPHH | MOJICIIMPOBAHUS TPOILIECCOB | MPOILIECCOB B IBYXOOMOTOYHOM TpaHc(opMaTope HanmpsoKeHHs "

QJICKTPHUUYCCKUX allllapaToB

B (u3HUECKUX cucTeMax
ANEKTPOTEXHUYICCKUX
00BEKTOB

TIPUHIIMITBI TIOCTPOSHUS
MaTeMaTUYECKUX MOJICICH U
HX DKBUBAJIEHTHBIX CXEM ISt
aHanm3a (pU3NIecKux
MIPOIIECCOB B JICKTPHUCCKHIX
amnmapaTtax Ha OCHOBE
3aKOHOB JJICKTPOTEXHUKH,
MEXaHHKH,
pacripoCTpaHeHUs TeTlIa
YMeTh:

OTIPECIIATH TapaMeTPhI
DKBUBAJIIEHTHBIX CXEM IS
aHayM3a PU3NIECKUX
MIPOLIECCOB B DJIEKTPHUECKHIX
anmaparax

MPUMEHSITh (PU3NUecKue
3aKOHBI M METOJIBI TIPU

(JTaboparopnas paboTa)

3amuTa J1abopatopHoii pabotel Ne3 "MonenupoBaHue
JIEKTPOMEXAHUYECKOTO Pelie ¢ MEPEKITIYAIONTIMHCS KOHTaKTaMu'"
(JTaboparopnas padoTta)




AHAJIN3C DJICKTPOMArHuTHBIX
SIBJICHHI 1 IIpoucccoB B
QJICKTPHUYCCKUX aIlraparax
IIPUMEHATh METOJbI
MaKpOCKOIINYECKOIo
MOACIIMPOBAHUSA TJIA
MMOCTPOCHUA S3KBUBAJICHTHBIX
CXEM MCXAaHHNYCCKUX Yy3J10B
QJICKTPHUYCCKHUX aIlllapaTOB

I1K-3

N-7rik-3
COBpPEMEHHBIE
KOMITBIOTEPHBIE
TEXHOJIOTUH, IO3BOJISIOINE
UCCIIEI0BATh PEKHUMBI
paboThl M XapaKTEPUCTUKHU
IIEKTPUIECKUX u
DIIEKTPOHHBIX ~ aNIapaToB
IpU pealn3aliy pa3IndHbIX

byHKIMMA

[Tpumensier

YMeTs:

MIPUMEHATHh COBPEMEHHBIE
KOMIIBIOTEPHBIE
TEXHOJIOTHH, [T03BOJISIIOIINE
HCCIIEA0BATh PEKUMBI
pabOThI ANEKTPUUYECKUX
nereun

MIPUMEHATHh METOJIbI U
MIPOrpaMMHBIE CPEJCTBA JIs
KOMITBIOTEPHOTO
MOJEIUPOBAHUS
KOHTAKTHBIX CUCTEM
3IEKTPUUYECKUX alnapaToB
MIPUMEHATHh COBPEMEHHBIE
KOMITBIOTEPHBIE TEXHOJIOTUH
JUISL IOCTPOEHUS
MAaKpOMOJEINIen
MEXaHUYECKHUX y3JI0B ¢ 3D
BU3yalln3anuen

BBITIOJTHATH aHAJIA3
pE3yJIbTAaTOB
MaTeMaTH4eCKOIro
MOJEIIUPOBAHUS IS UX
MIPUMEHEHUS TIPU

MonenupoBanue koHTakTHOU cucteMbl (KonTposibHas paboTa)

AHanu3 npoueccoB B MIEKTPOMEXAHNYECKON CUCTEME KOHTAKTOPA
noctostHHOTO ToKa (KoHTponbHas paboTa)

3amura JtabopaTopHoii padboTsl Nel "MoxenupoBaHue U aHATTU3
PE30HAHCHBIX U HECUHYCOHUIAJIbHBIX PEKUMOB B SJIEKTPUUECKUX LETISIX'
(JTaboparopnas padota)

3amuTa naboparopaoit pabotsl Ne4 "IloctpoeHre Moienn MeXaHu3Ma
cBoboaHOTO pacuerieaus" (Jlaboparopras padora)




HCCIICIOBAHUSIX PEKUMOB
paboThI U XapaKTEPUCTHUK
ANEKTPOTEXHUIECKUX
00BEKTOB




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

KM-1. OcHOBHBIE IOHATHS MAKPOMO/eJTUPOBAHHUSA

®opmbl peasuzanun: [TuceMennas padora

Tun KOHTPOJIBLHOT0 MeponpusaTHs: TecTupoBaHue

Bec konTpoabHoro meponpusitusi B bPC: 5

IIpouenypa npoBeaeHusi KOHTPOJIbHOT0 Meponpusitusi: Tect cocrout u3 10 Borpocos "oauH U3
MHorux". Ha Tect otBoguTCs 15 MUHYT.

Kpartkoe conep:xanue 3aganus:
CryneHty BblIaeTcs Tect, cocrosiien u3 10 Bonpocos no Teme “OCHOBHBIE MOHSATHUS
MaKpOMOJEJIMPOBAHUS”

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3HaTh: METO/IbI 1.He3aBucuMBble nepeMeHHbIe B MAKPOCKOIIMYECKOM
MaKpOCKOIIUYECKOTO MOJIEJH 370 ...7

MaTeMaTUYeCKOr0 MOJEIUPOBAHUS 1. mpoCTpaHCTBEHHBIE KOOPINHATHI

IIPOLIECCOB B (buznyecKkux 2. BpeMs ¥ IPOCTPAaHCTBEHHBIE KOOPANHATHI
CUCTEMAX  DJIEKTPOTEXHUYECKHUX 3. Bpems

00BEKTOB 2.Ma30Bble NepeMeHHbIe B KaX0U IoJcHcTEME

OTHOCSITCSI K OTHOMY M3 JIBYX THIIOB ....
1. HOTOK ¥ OTEHIUAT

2. IOTOK U IIPOU3BO/IHAS MOTEHIMAJIa IO BPEMEHU

3. mpou3BOIHAS MOTOKA MO BPEMEHH U MOTEHILIUAT

3.B kauecTBe 371eMeHTOB GU3NYECKUX MOACUCTEM
HCHOJIB3YIOT ...

1R, L, C, U

2.R/L,C

3.R, L, CUI

4. KoMNOHEHTHbIEe YPABHEHHSI OTPAXKAIOT ...

1. 3aK0H (QYHKIIMOHUPOBAHUS KAXKIOTO DJIEMEHTA
CHCTEMBI U CBSI3bIBAIOT PAa3HOPOIHBIE (ha30BbIE
MepeMEHHbIE

2. 3aKOH (YHKIIMOHUPOBAHMSI KaXKA0T0 3JIEMEHTa
CUCTEMBI U CBSI3bIBAIOT OJTHOPO/IHbIE (a30BbIE
IIEPEMEHHBIE

3. B3aMMOCBS3H 3JIEMEHTOB CUCTEMBI

5. Tonosoruyeckne ypaBHeHHsl OTPAXKAIOT ...

1. cTpyKTypy cBsizel MeXAy OJMHAKOBBIMU JIEMEHTaMU
B ITOJICUCTEME U 3aIMCBIBAIOTCA IS OAHOPOJHBIX
(ha30BbIX EPEMEHHBIX: OTJIENBHO JJI IOTOKOB U JUIsS
IIOTEHIIUAJIOB

2. CTPYKTYpY CBSI3€H MEXIY pa3InIHBIMU 3JIEMEHTAaMU B
MIOJICUCTEME U B LIEJIOM B CUCTEME U 3aIUCHIBAIOTCS AJIS
Pa3HOPOAHBIX (PA30BBIX MEPEMEHHBIX

3. CTPYKTYypYy CBsI3el MEXy pa3IU4HbIMH 2JIEMEHTAMH B
MOJICHCTEME U B LIEJIOM B CUCTEME U 3aIHUCHIBAIOTCS IS
OJTHOPOJHBIX (ha30BBIX MEPEMEHHBIX: OTIEIBHO JUIS
MIOTOKOB U JJIs1 IOTEHIIMAJIOB




6.UcTouyHNKH JHEPruM B GU3UIECKUX MOJICHCTEMAX
MOJICTTUPYIOTCH ...
1. uctounnkamu (a3oBbIX IEPEMEHHBIX
2. UICTOYHUKAMH HATIPSKEHUS
3. UICTOYHUKAMHU TOKa
7.MaTemaTu4yecKass MAKPOCKONMUYECKAs1 MO/IeJIb
(bu3MYeCcKOoil CUCTEMBI 3TO ...
1. 1. KOHCTPYKUMA YyCTPOMUCTBA

2. cuctema anreOpanyeckux U OObIKHOBEHHBIX

Qg depeHIManbHbIX (MHTETPabHBIX ) YPABHEHUN
3. ayeKTpuyeckas cxema

8.I'pa¢uueckoe npeacraBieHue MaTeMaTHIECKOM
MaKpOCKOIHMYECKOIM MOJEINH 3TO ...

1. SKBUBaJIEHTHAs CXeMa IeMu

2. yepTex KOHCTPYKIINH YCTPOICTBa

3. GyHKIMOHATBLHAS CXEMa CHCTEMBI

9.YpaBHeHue puznueckoro npoiecca mpeacTaBiser ...
1. cyMMy OTHOPOJTHBIX CIaraeMbIX

2. cyMMy Pa3HOPOJIHBIX CJIaraeMbIX

3. Ipou3BeIEHNE IEPEMEHHBIX

10.B MexaHH4YeCKOii MmojgcucTeMe IIPOUCXOJINT. ..
1. mpeoOpa3oBaHUE AIEKTPUUECKON SHEPTUU B
MEXaHHYECKYIO

2. mpeoOpa3oBaHUE MEXaHUYECKOM YHEPTUU B
MEXaHHYECKYIO

3. npeoOpa3oBaHNEe MEXAHUYECKOW SHEPTUH B
MarHuTHYIO

Onucanue MKaJbI OlleHUBAHUS:

Oyenka: 5
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CIIM 3aJaHue
BBITIOJTHEHO B MOJIHOM 00'beMe WIIHM BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Onucanue xapaxmepucmuxu evinoaneHus shanus: OueHKa "XopoIo" BBICTABIIAETCS €CIIN
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANpPaBJICHUE JUIsl pEIIeHUs 3a/1a4

Oyenka: 3
Onucanue xapaxmepucmuxu evinoanenus snanus: OneHka "yJI0BISTBOPUTEIIHHO" BEICTABIISCTCS
€CIIM 3aJJaHue MPEUMYIIECTBEHHO BHITIOTHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoineHus sHanus: OTNeHKa "HeyI0BISTBOPUTENLHO" BEICTABIISCTCS
€CJIM 33JITaHUE BBIITOJIHEHO HEBEPHO HJIU MPEUMYIIECTBEHHO HE BBITOJTHCHO

KM-2. Moaesin moacUcTeM 3JIEKTPOTEXHUYECKHX 00bEeKTOB

®opmbl peanusanun: [lucemennas padbora

Tun koHTpoILHOrO Meponpusitus: TectupoBanue

Bec konTposbHoro meponpusitusi B BPC: 10

IIpoueaypa npoBeaeHnsi KOHTPOJIbHOT0 Meponpusitusi: Tect cocrout u3 20 Borpocos "oAuH U3
MHorux". Ha TecT oTBOgUTCA 25 MUHYT.




KpaTkoe conep:kanue 3a1aHus:

CtyneHTy BblIaeTCs TECT, cocTosimen u3 20 BompocoB no teme “Mopaenu moacucTeM

IIEKTPOTEXHUIECKIX OOBEKTOB”

KoHTposbHbIe BONPOCHI/3a1aHUA:

3HaTh: IPUHIOUIIBI  ITIOCTPOCHUS
MaTeMaTHYeCKUX MOJACIeH U uX
OKBUBAJICHTHBIX CXEM JId aHaJlu3a

dusnueckux IIPOLIECCOB B
JJIEKTPUYECKUX  amlmaparax Ha
OCHOBE 3aKOHOB 3JICKTPOTEXHUKH,
MEXaHHKH, pacnpocTpaHeHus
Tera

1.®Da30BbIC NTEpEMEHHBIE B MEXaHMYECKOM MOJACHCTEME
NMOCTYNATEJbHOI0 JIBH)KCHUS:

1. Bpems

2. TpeHue, IpyKMHa U Macca

3 cuja U CKOpOCTh

2.®Da30BbIe IEPEMEHHBIC B MATHUTHOI MOJACUCTEME:!
1. MarHUTHOE HANPSKEHUE U MATHUTHBIN MOTOK

2. MarHUTHOE COMPOTHUBIICHNE U MAarHUTHAs
WHIYKTUBHOCTh

3. Bpems

3.KoMnoHeHTHBbIE YPaBHEHHS YJIEKTPHUYECKOMH

MoACHUCTEMbBI BKJIFOUYAKOT!

. di . du
LU=iRU=L \differentialDt'l =C \dif ferentialDt

. _ di ., du
2.U=1iRU= C\differgntialDt'l =L dt
3. U=iLU=R—% ___i=¢ du

\dif ferentialDt’ \dif ferentialDt
4 KoMIIOHEHTHbIE YPABHEHUS MeXaHUYeCKOil
MOJICHCTEMbI BPAIATEJIbHOI0 JIBUKECHUS BKIIOYAIOT:

1 aM
1.M= k;gm,w = M=
ky \dif ferentialDt
] dw
\dif ferentialDt
aM
2 M=k, =] ——m M =
R J \dif ferentialDt’
1 dw
k}}f \dif ferentialDt
dMm dw
3. M = ky(,l) w = =
y= k:S \dif ferentialDt’ \dif ferentialDt

5.HayajbHasi CKOPOCTH 00BEKTa B MEXAaHUYECKOM
nojcucTeme (MpsiMasi MOJIENb) MOJIETUPYETCS Kak:

1. HanpsbxeHue Ha eMKOCTH

2. Tok Ha UHTYKTUBHOCTHU

3. Uctounuk Toka

6.PacnpenesieHne MAarHUTHOTO MOJIsI B HEMAarHUTHOM
Marepuajie B MAaKpOMOJIETTH MarHUTHOM MOJICUCTEMBHI. . ..
1. [IpeacraBnsieTcss MArHUTHBIM CONPOTHBIIEHUEM

2. [IpeacraBisgeTcss MATHUTHON MHIYKTUBHOCTBIO

3. He MoeT ObITh MpEACTABICHO

7.AHAJIOTOM HANIPSIKEHUsI B TEIJIOBOM MOJCUCTEME
SIBJISIETCSI:

1. Temneparypa

2. TernoBo# NOTOK

3. TeronpoBOIHOCTH

8.3a30p B MeXaHWYECKOI MOJICUCTEME MOCTYMATEIHHOTO
JBIDKEHUS (B MPSIMON MOJIENTH ) MOJICTTUPYETCS:

1. ITapannenbHbIM COEIMHEHUEM EMKOCTh U PE3UCTOPA
2. [TapanyienbHbIM COEAUHEHUEM UHIIYKTUBHOCTH U
pe3ucropa

10




3. IlocnenoBaTenbHBIM COETUHEHUEM PE3UCTOPA U
WHJYKTUBHOCTHU

9.MoMeHT B MEXaHUYECKOI IOICUCTEME
MOCTYMATEIbHOTO IBUXKEHUS B TIPSIMOUM MOJIEIH SIBIISICTCS
1. IlepemeHHO#M THIIA TOTOKA

2. I[lepemeHnHOl THNA IOTEHIIMATIA

3. He sBisiercs ¢pazoBoii mepeMeHHOMN
10.TenJioeMKoOCTH TEJIa B TEIJIOBON TOJICUCTEME
MOJIETTUPYETCS

1. TernnoBBIM KOHAEHCATOPOM

2. TenaoBbIM PE3UCTOPOM

3. Ter10Boi MHIYKTUBHOCTBIO

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenxa: 5

Onucanue xapakmepucmuku blnonenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHue
BBITIOJIHEHO B MOJIHOM 00BEME HJIM BBITIOJTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4

Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "Xopoio" BEICTABISAETCS €CITU
OOJIBITMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HAIIPABIICHHUE JJISl PEIIICHUS 337124

Oyenka: 3

Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OueHKa "yJ0oBIETBOPUTEIBHO" BBICTABIISAETCS
€CJIM 3aJJaHu€e NPEUMYILIECTBEHHO BHIIIOJIHEHO

Oyenka: 2

Onucanue xapakxmepucmuxu evinoanenus sHanusa: OueHKa "Hey10BIETBOPUTENIbHO" BBICTABIISETCS
€CJIM 3aJIaHUE BBIIIOJIHEHO HEBEPHO UITU MPEUMYIIECTBEHHO HE BBIMOIHEHO

KM-3. MakpomoaeJib MEXaHH4€eCKOro y3Jia

®opmbl peanauzannu: KomnerorepHoe 3a1anue

Tun kourpoasHoro meponpusitusi: KonrponsHas pabora

Bec koHTpOIbHOrO Meponpusitusi B BPC: 15

IIpoueaypa npoBeaeHusi KOHTPOJIbHOTr0 MeponpusaTusa: KoHTponbHas paboTa Ha KOMIBIOTEpax
C MCIIOJIb30BaHMEM crienuanusuposansoro 10

KpaTKOC CoA€cpKaHMuE 3alaHUA:

1. CocTaBuTh SKBUBAJICHTHYIO CXeMY MPsIMOI MOJIeNId MexaHn4veckoro y3na B Matlab Simulink
¢ ucrnonb3oBanueM oubmmoreku Simscape/Electrical/Specialized Power Systems (powerlib).

2. Paccunrtath nepexoiHON mpoliece Npu BO3IE€HCTBUM CUHYCOMAAIBHOIO HICTOUHUKA CHUJIIBI
(cun) ¢ yacroroit 50 I'u. HauanbHas ¢a3a uctoyHuka (MCTOUHHUKOB) paBHA HYII0. [IpoMexyTok
BpemeHnH aHanu3a ot 0 10 0.6 c. [TocTpouTs BpeMeHHbIE 3aBUCUMOCTH CKOPOCTEN BCEX Macc.

3. [TocTpouTh aMIUIMTYAHO-4AaCTOTHBIE U (Pa30-4aCTOTHBIE XapaKTEPUCTUKH CKOPOCTEN Macc B
nuanaszone yactot 0-2000 I'u. OnpenenuTs pe30HaHCHBIE YACTOTHI.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

YMeTh: MMPUMCHSATH METOJBbI
MaKpPOCKOITUYECKOTO

MOZACIIMPOBAHUA [JIA TIOCTPOCHUA
OKBHBAJICHTHBIX CXEM
MCXaHUYCCKUX Y3JI0B

SJICKTPHUYCCKUX aIlrapaToB

i 5167
20| 20| 40 | 40 | 30
2 2 4 4 5

il 324
265 | 65 | 6e5 | les
1e5 | 2e5 | Ze

Jadava 1 Hom

m;

x2/e 2 | a0
Kup 60 | 60 | 60 | 60 | 60 | 60 | &0
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Jadaval Howep sapuaima 1 2 i 4 5 6 7
[ PH (10 1o |20 |20 |40 |40 |0 |
K [PH |20 |40 |60 |50 |15 |20 | 15 |
Py |m; mpee |1 |1 |2 |2 |4 |3 |3 |
P, myes |6 |4 |6 |3 |3 |4 |35 |
e e § 10 | &8 10 8 10 8
K m; — 2e5 | le5 | 2e5 | 1eS | 1eS5 | 2e5 | 2e5
mp 1 Se5 | 8e5 | 8e5 | 8e5 | 8e5 | 8e5 | S5
K .2 2 0 40 40 20 20 30 30
Y ~ | 60 60 60 60 60 60 60
77 K 10 |10 |20 |20 |30 | 30| 40
Kmp2 mp 3
adawad Havep 7 [2 [3 [4 5 6 [7
K, PLH 10 (10 [20 [20 (40 |40 [30
i P.H 20 40 | 60 50 |15 20 |15
Py |m myx2 1 (1 |2 |2 4 [3 |3
e 6 |4 |6 |3 |3 |4 |5
T m $ o |8 |10 |8 |10 |8
K 1 ”lj | 2es | leS | 2e5 | leS | 1e5 | 2e5 | 2e5
p | 8¢S | 8eS5 | 8eS 8¢S | 8e5 | 8e5 | SeS
K, (30 (40 |40 |20 (20 |30 |50
—Tm; _/V— ve |60 |60 |60 |60 |60 | o0 |60
7 10 |10 |20 |20 |30 | 30| 40
3 Kmp2 mp 3
Jaoana 4 5
40
1
4
3
P L tes
Lot
= 5
Ko
w & @
30 30 40
3adaua 5 Hovep sapuasma i
10
K, K;; e
* ) iy I
P[ my ke []
m. K. Hix 2e8
— 3 A
! Ky 2 Ko Hiw | 26
A3 ;
A K,
Kop1 mp 3 w0 | a0 | 20| 20|30 30| 1s
Onucanue MKaJdbl OUCHUBAHUS:
.
Oyenka: 5

Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CIIM 3aJaHue
BBITIOJTHEHO B MOJIHOM 00'beMe WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouenka: 4
Onucanue xapaxmepucmuxu ebinonneHus snanus: OueHkKa "Xopoo" BICTaBISAETCS €CIH
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HANpABICHUE [ pEIIeHMs 3a/1a4

Oyenka: 3
Onucanue xapaxmepucmuxu evinonnenus snanus: OneHka "yJI0BICTBOPUTEIIHHO" BEICTABIISICTCS
€CJIM 3aJlaHue TPEUMYILIECTBEHHO BBITTOIHEHO

Oyenka: 2
Onucanue xapaxmepucmuku evinoaneHus snanus: OLeHKa "Hey10BIETBOPUTEIIBHO" BBICTABIIAETCS
€CJIM 3aJIaHUE BBIITOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBIMOJIHEHO

KM-4. MoaesupoBaHie KOHTAKTHON CHCTEMbI

®opmbl peaausanun: KomnbroTepHoe 3a1aHne
Tun koHTpobHOro MeponpustTus: KourponsHas pabota
Bec koHTpObHOrO Meponpusitusi B BPC: 15

IIpouenypa npoBeeHUs1 KOHTPOJAbHOT0 MeponpusaTusi: KonTponasHas paboTa Ha KOMITbIOTEpaX
C UCIOJIb30BaHUEM crienuanuzrupoBanHoro [10

KpaTlcoe CoA€cpKaHME 3alaHUA:
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1. CocraButh Mojiens KOHTAKTHOU cucTtembl B Matlab Simulink ¢ ucmons3oBanunem

oubmmorexu Simscape/Multibody.

2. IIpoBecTu MOAETMPOBAHNUE JUHAMUKHU CpabaThIBaHUS KOHTAKTHON CHCTEMBI.
3. PaccunTaThs ¥ OCTPOUTH OCHUIUIOIPAMMBI H3MEHEHHUE 3a30pa OT BPEMEHHU.

KOHTpOJILHLIe BOHpOCLI/SaL[aHI/Iﬂ:

YMeTh: MNPpUMCHATL MCTOAbI U
IIporpaMMHBEIC Cpe€acTBa JUIs
KOMIIBIOTCPHOI'O  MOACIIMPOBAHUA
KOHTAaKTHBIX CHCTEM
SJICKTPHUYCCKUX aIlllapaToB

o
n

1.

Figure 1 1, 2 — KOHCONbHOE 3aKpenJieHne KOHTAKTOB; 4, 5 KOHTaKTbI

KOHTaKThI U3rOTOBJIEHBI U3 METALTUYECKOMN TOJIOCHI
TONIMHOMN 1.5 MM ¥ mMpuHON 4 MM.

Matepuan KOHTaKTOB OpOH3a, TNIOTHOCTh MaTepuaia -
8900 xr/m3.

KonTtakTHbIe HaKIaaKu BEICOTON | MM, MaTepuan
cepebpo

HavanpHblii 3a30p MeXly KOHTaKTaMu (MEXIy
KOHTAKTHBIMH HaKJIaJKaMH) - 2 MM.

Kectkocts npyxunsl - 400 H/m. Hawanenoe nomkartue
MPY’KUHBI OTCYTCTBYET.

11 =50 Mmm
12 =45 vmm
14=15MmMm
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2.

Figure 2 1, 2 — KOHCONbHOE 3aKpen/JieHne KOHTAKTOB; 4, 5 KOHTaKTbI

KoHTaKThl H3roTOBJICHEI U3 METAJUIMYCCKO ITOJIOCH
TONIIMHOMN 1.5 MM ¥ mMpUHON 3 MM.

Marepuan KOHTaKTOB OpOH3a, INIOTHOCTh MaTepuaa -
8900 xr/m3.

KonTakTHbIC HaKJIaJIKU BBICOTOM 1 MM, MaTepuan
cepebpo

HavanpHblif 3a30p MeXly KOHTaKTaMu (MEXIY
KOHTAaKTHBIMHU HaKJIQJKaMH) - 2 MM.

XKectrocts npyxunsl - 400 H/mM. HauansHoe momxkaTue
MPY>KUHBI OTCYTCTBYET.

I1 =58 Mm
12 =53 Mm
14 =20 Mmm

A A

3.

Figure 3 1, 2 — KOHCO/IbHOE 3aKpen/eHMe KOHTaKTOB; 4, 5 KOHTaKTbI
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KoOHTaKTBI H3TOTOBIIEHEI U3 METAJUTMYECKOM MOJIOCHI
TONIKHON 1.5 MM U mmpuHo 4 Mm.

Marepuan KOHTaKTOB OpOH3a, INIOTHOCTh MaTepuaa -
8900 xr/m3.

KonTakTHbIE HaKJIaIKu BBICOTOM 1 MM, MaTepuan
cepebpo

HauanpHbIii 3a30p MEXTy KOHTAaKTaMH (MEXKITY
KOHTAaKTHBIMHU HaKJIQJKaMH) - 2 MM.

Kectkocts npyxunsl - 400 H/M. HawanbHoe nopkatue
MPY>KUHBI OTCYTCTBYET.

11 =70 MM
12 =65 MM
14 =20 MM
A A
/
1
5

4.

Figure 4 1, 2 — KOHCONbHOE 3aKpen/JieHne KOHTAKTOB; 4, 5 KOHTaKTbI

KoOHTaKTBI H3TOTOBJIEHBI U3 METAIUTHYECKOH MOJIOCKHI
TOJMIMHOMN 1.5 MM U mMpuHON 4 MM.

Martepuain KOHTaKTOB OpOH3a, IIOTHOCTh MaTepuaa -
8900 kr/m3.

KoHnTtakTHbIe HaKnaaKu BbICOTOM | MM, MaTepuan
cepebpo

HavanpHblif 32a30p MeXTy KOHTaKTaMu (MEXIY
KOHTAKTHBIMH HAKJIAJKaMHU) - 2 MM.

XKectrocts npyxunsl - 400 H/mM. HauansHoe momxkaTue
MPY>KUHBI OTCYTCTBYET.

I1 =54 Mmm
12 =49 MM
14=25Mm
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5.

Figure 5 1, 2 — KOHCONbHOE 3aKpensieHne KOHTAKTOB; 4, 5 KOHTaKTbI

KoHTaKThl H3roTOBJICHEI U3 METAJUIMYCCKO ITOJIOCH
TOJIIMHON | MM U IIUPUHON 2 MM.

Marepuan KOHTaKTOB OpOH3a, INIOTHOCTh MaTepuaa -
8900 xr/m3.

KonTakTHbIC HaKJIaJIKU BBICOTOM 1 MM, MaTepuan
cepebpo

HavanpHblif 3a30p MeXly KOHTaKTaMu (MEXIY
KOHTAaKTHBIMHU HaKJIQJKaMH) - 2 MM.

XKectrocts npyxunsl - 400 H/mM. HauansHoe momxkaTue
MPY>KUHBI OTCYTCTBYET.

11 =60 Mmm
12 =50 mm
14 =40 mm
Onucanne MKAJbI OLICHUBAHUA:
Oyenka: 5

Onucanue xapakmepucmuxu evinoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CIIM 3aJaHue
BBITIOJTHEHO B MOJIHOM 00'beMe WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIIo" BICTaBISETCS €CITN
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABICHUE JIsI pEIICHUS 3a/1a4

Oyenka: 3
Onucanue xapaxmepucmuxu evinonernus: 3uanus: O1eHKa "yI0BICTBOPUTEIILHO" BHICTABIIACTCS
€CITH 3a/IaHUE MTPEUMYIIECTBEHHO BBITIOJTHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenus snanus: OTNeHKa "HeyTOBICTBOPUTEIIHHO" BEICTABIISICTCS
€CJIM 3aJIaHUE BBIITOJIHEHO HEBEPHO UJTU MPEUMYIIECTBEHHO HE BBHIMOJTHEHO
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KM-5. AHayiu3 npoueccoB B 3JIEKTPOMEXaHUYECKOH cCTeMe KOHTAKTOpa

MMOCTOAHHOI'0 TOKA

®opmbl peanuzanuu: KoMneoTepHoe 3a/1aHIE

Tun KOHTPOIbHOT0 MeponpusiTus: KoarponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 15

IIpouenypa npoBeaeHusi KOHTPOJIbHOr0 Meponpusitusi: KoHTponbHas padoTa Ha KOMITBIOTEpaxX
C HCIIOJIb30BaHHEM criennanu3upoBanHoro [10

KpaTlcoe CodcpiKaHUuE 3alaHUA:

1. CocTaBuTh MOACIIb BHCKTPOMexaHH‘ICCKOfI CUCTCMBbI KOHTAKTOpa ITOCTOSSHHOT'O TOKA B

Matlab Simulink/Simscape

2. PaccunTarh ¥ OCTPOUTH TATOBYIO XapaKTEPUCTUKY IEKTPOMArHuTa MOCTOSIHHOI'O TOKa
3. PaccunrtaTh ¥ NOCTPOUTH MEXAHUYECKYIO (IPOTUBOAECHCTBYIOIIYIO) XapaKTEPUCTUKY

MCXaHHUYCCKOI'O y3Jjia

4. IIpoBectu MOJIETMpPOBaHUE JUHAMUKE cpabaThIiBaHUs U BbIKIItoueHus. [loctpouth
BPEMEHHBIE 3aBUCUMOCTH TOKA B KaTYILKE, [IEPEMEILEHUS IKOPSl, PACCTOSTHUS MEXKILY
ITOIBMYKHBIM M HETIOJBHYKHBIM KOHTAaKTOM, JJIEKTPOMAarHUTHOM CHJIBI

Koaddurment tpenns
’KecTtrocTh BO3BpaTHOI
MPYKUHBI

Xop siKopst

HaHpSI)KCHI/Ie nUuTaHusA

HavansHo€ NosokeHue IKopst

Omnopa
CepreuHui Sxopn
oo D
V[l
1 , ‘\
ConpoTHBIIEHHE TPOBOJA 2900 +§\ B
KaTYIIKHU Om N e »
d ]
HEEEE
©, [T ® ]
—b\‘-..___,-”,
MarsuTHoe COnpOTUBIIEHUE
p 97260 1/Tn
MarHUTOIPOBOA
MarauTHoe COIPOTHUBIIEHHUE
P 26310 1/Tu
SIKOPSI
MarsuTHoe COnpOTUBIIEHUE
p 2.0e7 1/T1
paccesHust
MarauTHoe COIPOTHUBIIEHHUE
p 5e6 -6 1/TH § - 3a30p B MM
3a30pa

0.1 xr/c

500 H/m

6 MM

nmnyiasc 220 B, nepuon 0.5 ¢, ckBaxxHOCTh 50%, 3aepaxka
0.1c

B CEPCAMHE 3a30pa

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

VYMeTh: BBEINOIHATH 1.
aHaJn3

pEe3yIbTaTOB
MaTeMaTHYECKOTO
MOJICITUPOBAHUS

I X
MPUMEHEHUSI  TIPH
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HCCJICIOBAHUSIX
PEKUMOB paboTHI U
XapaKTEepUCTUK
DJIEKTPOTEXHUYECK
HUX 00BEKTOB
2100
Yucao BUTKOB 0
Figure 6 mexaHu4eckui ysen
?;EEJTIF;OMarHHTH 2,659 - B2
Macca sikops 0.1 xr
KecTtkocTh
KOHTaKTHOM 2000 H/m
MIPYKIHBI
Cuta mouKaTus
KOHTaKTHOM 0
MIPYKIHBI
HavanpHbIi
1.5 Mm
3a30p
Macca
OOJBHYKHOTO 0.01 xr
KOHTAaKTa
2.
1900
Yucao BUTKOB 0
Figure 7 mexaHunueckui ysen
?;iﬁ’;ﬁ;OMaFHHTH 2.7¢9 - 02
Macca sikopst 0.2 kr
KectkocTh
KOHTaKTHOM 2500 H/m
TIPYKUHBI
Cuta mouKkaThs
KOHTaKTHOM 0
MIPYKUHBI
HagansHb1i
2 MM
3a30p
Macca 0.01 xr




IIOABUXKHOI'O
KOHTAaKTa

3.

Yucno BUTKOB

2300

—> ¢\

Figure 8 mexaHuueckui ysen

DIIeKTPOMarHuTH
ast cuia

Macca sikopst

KectkocTh
KOHTAaKTHOH

PY>KUHBI

Cuita mooKaTus
KOHTaKTHOM

MPY>KUHBI

HavanpHbii
3a30p

Macca
HOIBYKHOTO
KOHTAaKTa

2,59 - ©?

0.12 xr

3000 H/m

1 MM

0.01 xr

4.

Yucno BUTKOB

2000

Figure 9 mexaHuueckuii ysen
OJEeKTpOMarHuTH 2869 - P2
as cuja
Macca sikops 0.15 xr
KecTtkocTh
KOHTaKTHOM 3000 H/m
MPY>KUHBI
Cuita mooKaTus
KOHTaKTHOM 0
TIPY>KUHBI
Hagannubrit

1.5 Mmm
3a30p
Macca
HOJBHYXHOT'O 0.01 xr
KOHTAaKTa

5.
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Yucno BUTKOB

2300

Figure 10 mexaHu4eckui ysen

DNEeKTpOMarHuTH 2569 - b2
as cuia
Macca skopst 0.11 xr
KecTtkocTh
KOHTaKTHOM 2500 H/m
TIPYKUHBI
Cunna momxaTus
KOHTaKTHOM 0
MIPYKUHBI
HauvanpHbIi
1.5 Mm
3a30p
Macca
NOJBMXXHOI'O 0.01 xr
KOHTAaKTa
6.
b
-]
-
1
1900
Ywucao BUTKOB 0
Figure 11 mexaHu4ecKuii ysen
?;EE’JFII;OMM‘HI/ITH 2.65¢9 - ©?
Macca sikopst 0.14 xr
KecTtkocTh
KOHTaKTHOM 3000 H/m
TIPYKIHBI
Cuta mouKkaThs
KOHTaKTHOM 0
MIPYKUHbI
HagvansHb1i
1 Mm
3a30p
Macca
HOJBHYXHOI'O 0.01 xr
KOHTAaKTa
Onucanne MWIKAJIbI OEHUBAHNUA
Ouyenka: 5
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Onucanue xapakmepucmuKu 6blNOJIHEHUA SHARUA. OI_[CHKa "OTINYHO" BBICTABISACTCS €CIIN 3aJaHuc
BBIIOJIHEHO B ITOJTHOM 00BbEME MJIHM BEITIOJHEHO NpEUMYIICCTBEHHO BEPHO

Ouyenka: 4
Onucanue xapakmepucmuku btnoanenus 3uanus. OueHka "Xopomio" BbICTABISAETCS €CIIN
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BRIOPAHO BEPHOE HAMPABIICHHE JISI PEIICHUS 3a]1a9

Ouenxa: 3
Onucanue xapaxmepucmuxu evinonenus snanus: OneHka "yI0BIECTBOPUTEIILHO" BEICTABIISCTCS
€CIIM 33JJaHUEC MPEUMYIIECCTBEHHO BBITIOJTHEHO

Oyenka: 2
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Hey10BIETBOPUTEILHO" BBICTABIACTCS
€CJIM 3aJ]JaHUe BBITIOJHEHO HEBEPHO WJIM MPEUMYILECTBEHHO HE BBITTOJIHEHO

KM-6. 3amuTa a1a6oparopHoii padorsl Nel ""MoaeanpoBaHue 1 aHATHU3 Pe30HAHCHBIX
U HECHHYCOMIAJIbHBIX PEKUMOB B YJIeKTPUUYECKUX Hensx'

®opmbl peaausanum: YcrHas popma

Tun koHTpoaBLHOr0 Meponpusitus: Jlabopatopnas padora

Bec konTposbHOro meponpustusi B BPC: 10

IIpouenypa npoBeaeHnss KOHTPOJIBLHOIO Meponpusitusi: CTyIeHTy BblAAETCsA [Ba BOIpOCa I10
TeMe JabopaTopHOM pabOThl U OTBOAMUTCS 15 MUHYT HA MOATOTOBKY K 3aIlIHTE.

Kparkoe conep:kanue 3aaHus:
CryneHTy 3a/1at0Tcs 2 BOIPOCa Mo TeMe J1abopaToOpHOH paboTh! “MoeTnpoBaHUe U aHATH3

PE30HAHCHBIX U HCCUHYCOUJAJIBHBIX PCKUMOB B JJICKTPUUCCKHUX I_ICHHX”.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

YMeTh: NPUMEHATH COBPEMEHHBIE 1.Kak BbiOupatorcs napamerps! L u C 1 nonyueHus
KOMIIBIOTEPHbBIE TE€XHOJIOTHH, pe30oHaHca HanpsHKeHus?

MIO3BOJISIOIINE UCCIIEZI0BATh 2.Kak Bbi6upatotcst mapametpsl L u C ass momydeHus
peXHUMBl pabOThl ANEKTPUUYECKUX pe30HaHCa TOKOB?

Lemnen 3.Kak noctponts AYX n ®UX snexrpuueckoil nenn?

4.Anamuz AYX n @YX npu pe3oHaHCce HANPSKEHUS.
Kak omnpenensiercst pe3oHaHCHAst 4aCTOTa 10 ATUM
XapaKTepUCTHKaM?

5.Anamm3 AUYX u @YX npu pezonance Tokos. Kak
OTIpe/IeIIsAeTCS Pe30HAHCHAs YacTOTa MO 3TUM
XapaKTepUCTHKaM?

6.Kax n3aMeputh nMIiejaHc 31eKTpUYECKO 1enu?
7.AHaIN3 3aBUCUMOCTH UMII€JJaHCA OT YaCTOThI IIPU
pe30HaHCce TOKOB. XapaKTepHas TOUKa pe30HaHCHOMN
4acTOTBHI.

8.AHanmm3 3aBUCUMOCTH UMIIEIaHCa OT YacTOTHI MPH
pe30HaHCe HapsDKEHNH. XapakTepHasi TOUKa
PE30HAHCHOW YaCTOTHI.

9.Kak npoBecTH rapMOHUYECKUI aHATIN3
HECUHYCOMJAIBHOTO CUTHAJIA?

Onucanune MKAJbI OIICHUBAHUA:

Ouyenka: 5
Onucanue xapaxmepucmuxu evinoineHus snanus: OueHka "oTIMYHO" BBICTABIISETCS €ClU 3aJaHHe
BBITIOJTHEHO B TTOJTHOM 00'beMe WIIH BBITIOJTHEHO MMPEHMYIIIECTBEHHO BEPHO
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Oyenxa: 4
Onucanue xapakmepucmuku evtnonanenus 3uanus. OueHka "Xoponio" BbICTABISETCS €CIU
OOJIBIIMHCTBO BOIPOCOB PACKPHITO. BRIOPAHO BEPHOE HAMPABICHUE JIsI PEIICHUS 3a/1a4

Ouenxa: 3
Onucanue xapaxmepucmuxu evinonenus shanus: OneHka "yI0BIECTBOPUTEIILHO" BEICTABIISCTCS
€CIIM 33JJaHUEC MPEUMYIICCTBEHHO BBITIOJTHEHO

Oyenka: 2
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Hey10BIETBOPUTEILHO" BBICTABIIACTCS
€CJIM 3aJ]JaHuE BBITIOJHEHO HEBEPHO WJIM MPEUMYILIECTBEHHO HE BBHITTOJIHEHO

KM-7. 3amuTa ga6opatopHoii padotrsl Ne2 "MoaeanpoBaHue 3J1eKTPOMATHUTHBIX
NPOLECCOB B ABYX00MOTOYHOM TpaHchopMaTope HaNpsiKeHus "

®opmbl peanuzanuu: YcrHas Gpopma

Tun koHTpoBLHOr0 Meponpusitus: Jlabopatopnas padora

Bec konTposbHoro meponpustusi B bPC: 10

IIpouenypa npoBeaeHHss KOHTPOJIBLHOI0O MeponpusatTus: CTyIeHTy BbAAETCA JBa BOIpOCA I10
TeMe JabopaTopHOM pabOThI U OTBOAMUTCS 15 MUHYT HA MOATOTOBKY K 3aIlIHTE.

Kparkoe conep:kanue 3aaHus:
CryneHTy 3a/1at0Tcs 2 BOMPOCa M0 TeMe JIabopaTopHOU paboTel “MoenupoBanHue

3JIEKTPOMArHUTHBIX MPOIIECCOB B ABYXOOMOTOYHOM TpaHC(HOpMATOpe HAMIPSHKEHUS .

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

YMeTh: NpPUMEHSATHh (U3HUECKUe 1.Kak monenupyercst HelIMHEHHOE COMPOTUBIICHHE
3aKOHBI W METOJBI TpPU aHAIHU3e MarLuronposoza?

JJIEKTPOMArHUTHBIX  SIBJICHUM U 2.Kaxk onpenenuts KO3QPUIMEHT TpaHCPOopMaIH,
IPOLECCOB B DIEKTPUYECKHUX HCIOJIb3YS MOJieNb TpaHchopmaTopa?

ammaparax 3.Kak cTpouThCsi MOZIEIb ANEKTPUUECKOM MOICUCTEMBI

JIBYXOOMOTOYHOTO TpaHcpopMaTopa HalpsiKeHHs ?
4.Kakue 3J1eMEHTBI NCIIOJIB3YIOTCS AJIs1 IOCTPOEHUE
MarHUTHOM TMOJICUCTEMBI TpaHcpopmaropa?

5.Kak Monenupyercst B3aUMOCBS3b MEKIY MarHUTHON
CUCTEMBI U DJIEKTPUYECKOHN ITOJACUCTEMON ITIEPBUYHON U
BTOPUYHOI 0OMOTOK?

6.I'ne B Mmosienu TpaHchopMaTopa UCTIOIb3yeTCs
KOJINYECTBO BUTKOB B OOMOTKAaX M Ha YTO OHO BIIMSIET?
7.Kax paccunrtbiBaetcs Bebep-AmnepHas
XapaKTepUCTHKa MarHUTONPOBOAa?

8.Kak Biusier HachllIeHEe MarHUTOIIPOBO/Ia Ha
OCLIMJUIOIPaMMBbl TOKOB M HaIlpSDKEHUH B
TpaHchopmarope?

9.Kak yuuTbiBaeTcs COOCTBEHHAsI U B3aUMHas
WHIYKTUBHOCTH OOMOTOK B MOJIeTTH TpaHchopmaropa?
10.Kax BeIMIIAUT MOJIeNb TpaHchopMmaTopa npu padbote
Ha XX? [Ipu Harpy3ke?

Onucanune MKAJbI OIICHUBAHUA:

Ouyenka: 5
Onucanue xapaxmepucmuxu evinoineHus snanus: OueHka "oTIMYHO" BBICTABIISETCS €CIU 3aJaHHe
BBITIOJTHEHO B TTOJTHOM 00'beMe WITH BBITIOJTHEHO MMPEHMYIIIECTBEHHO BEPHO
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Oyenxa: 4
Onucanue xapakmepucmuku evtnonanenus 3uanus. OueHka "Xoponio" BbICTABISETCS €CIU
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BRIOPAHO BEPHOE HAMPABICHUE JUIsI PEIIICHHS 3a/1a4

Ouenxa: 3
Onucanue xapaxmepucmuxu evinonenus shanus: OneHka "yI0BIECTBOPUTEIILHO" BEICTABIISCTCS
€CIIM 33JJaHUEC MPEUMYIICCTBEHHO BBITIOJTHEHO

Oyenka: 2
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Hey10BIETBOPUTEILHO" BBICTABIIACTCS
€CJIM 3aJ]JaHue BBITIOJIHEHO HEBEPHO WJIM MTPEUMYILIECTBEHHO HE BBHIITOJIHEHO

KM-8. 3amura adoparopnoii padorsl Ne3 ""MoaenpoBaHue 31eKTPOMeXaHMYECKOT0
peJie ¢ mepeKIIYalIUMHUCA KOHTaAKTaMu'"

®opmbl peanuzanuu: YcrHas Gpopma

Tun koHTpoBLHOr0 Meponpusitus: Jlabopatopnas padora

Bec konTposbHoro meponpustusi B BPC: 10

IIpouenypa npoBeaeHHss KOHTPOJIBLHOI0O MeponpusatTus: CTyIeHTy BbAAETCA JBa BOIpOCA I10
TeMe JabopaTopHOM pabOThI U OTBOAMUTCS 15 MUHYT HA MOATOTOBKY K 3aIlIHTE.

Kparkoe conep:kanue 3aaHus:
CryneHTy 3a/1at0Tcs 2 BOMPOca Mo TeMe JIabopaTopHOU paboThl “MogenupoBaHue

QJICKTPOMEXAHHUYCCKOI'0 PECJIC C ICPCKIIIOYAOIIUMUCA KOHTaKTaM”’.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

YMeTh: ompeaensTh HapaMeTpbl 1.Kak BBIMISIIUT MOJIETh KOHTAKTHOM IJIACTHHBI?
HKBUBAJICHTHBIX CXEM I aHAJIM3a 2.Kak mpoucxonuT npeodpa3zoBaHre BpaIIaTEIbHOTO
buznueckux MIPOLIECCOB B JBUKEHHSI B IOCTYMATEILHOE B MOJIENIN
ANEKTPUYECKUX armaparax ANEKTPOMEXaHUYECKOTO perie?

3.00bsCcHUTE MOJIEINb HIIEKTPOMEXAHHUUECKOTO peie ¢
MEPEKITIOYAIOIUMUCS KOHTaKTaM.

4.Kak paccuuTbIBa€TCS U MOJEIUPYETCS KECTKOCTD
KOHTAKTHBIX IJIACTUH?

5.Kak monenupyrores 3a30pbl MexAy KoHTakTamu? Kak
OTpeAeTUTh HEOOXOAUMBIE MPEEIbl ISl 3aJaHUS
yIopoB?

6.Kax 3agaroTcst orpaHudeHHe JBUKEHUS IKOps?
7.J1okaxuTe TOUKHU 3aMbIKaHWs U pa3MbIKaHUS
KOHTaKTOB Ha OCIIMJIJIOTPAaMMaXx.

8.Kak omnpenenanTs X0 KOs 110 MOTYyYEHHBIM
ocIuIorpaMMam?

9.IlosicHUTB OCHMIIIOTPaMMBI IBHKEHNUS HENOIBUYKHBIX
KOHTAaKTOB. YKa3aTh XapaKTEpHbIE TOUKH.

10.ITosicHUTH OCIMIIIIOTPaMMBbl U3MEHEHHUSI 3a30POB.
YKa3arh XapakTe€pHbIE TOUKHU.

Onucanue MKAJbI OIICHUBAHUA:

Ouyenka: 5
Onucanue xapaxmepucmuxu evinoneHus snanus: OueHka "oTIMYHO" BBICTABIISETCS €CIU 3aJaHHe
BBITIOJTHEHO B TTOJTHOM 00bEMe WITH BBITIOJHEHO MMPEHMYIIIECTBEHHO BEPHO

Ouyenka: 4
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OnucaHnue xapakmepucmuxu eblnoinenus 3Hanus: OLeHKa "X0opouio" BICTaBISETCs €CIU
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BEIOPAHO BEPHOE HANIPABIICHHE JIJISl PEIICHUS 3a/1a9

Oyenka: 3
Onucanue xapakmepucmuku ebtnonenus 3uanus. OueHka "yJ10BICTBOPUTEIHHO" BBICTABISAETCS
€CJIM 3aJJaHUE PEUMYIIECTBEHHO BBITIOJIHEHO

Ouenka: 2
Onucanue xapaxmepucmuxu evinoinenus snanus: ONeHKa "HeyIOBICTBOPUTEIILHO" BEICTABIISICTCS
€CJIM 33JIaHUE BBITOJIHEHO HEBEPHO MJIU MPEUMYIIECTBEHHO HE BBITOJHEHO

KM-9. 3ammra 1adoparopnoii padornl Ned "[locTpoenne Moaeim MeXaHU3Ma
cBO0OHOIO pacuenjeHus"

®opmbl peanu3anuu: YcrHas popma

Tun KOHTPOILHOTO MeponpusiTus: Jlaboparopnas padora

Bec koutposabHoro meponpusitusi B BPC: 10

IIpouenypa npoBeneHusi KOHTPOJIbHOro MeponpusaTusi: CTyJIeHTY BBIJIA€TCA JIBa BOMpOCa MO
TeMe J1abopaTOpHOU pabOTHl M OTBOAUTCA 15 MUHYT Ha MOATOTOBKY K 3alllUTe.

Kparkoe cogepkanue 3agaHus:
CryneHty 3aai0Tcs 2 Bompoca o TeMe 1adbopatopHoit pabotsl “IlocTpoenue monenu

MeXaHH3Ma CBOOOTHOTO pacIeIuieHus .

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

YMeTh: NpPUMEHSATH COBPEMEHHbBIE 1.Kak 3agatoTcst mapaMeTpbl 3JIEMEHTOB MEXaHU3Ma
KOMIIBIOTEPHBIE TEXHOJIOTUH JJIs CBOOOHOIO pacuerieHus?

[IOCTPOCHUSA MakKpoMoJeen 2.Kakue TUIbI COETUHEHHUH UCIIONIb3YIOTCS JUIs
MEXaHW4YecKux y3aoB ¢ 3D MO/JICJIMPOBAHUS MEXaHU3Ma CBOOOIHOTO pacLeIICHUs?
BU3YyalIu3anuei 3.Kax obGecnieunBaeTcsi Ha4aIbHOE MOJIOKEHHE

MeXaHU3Ma CBOOOHOI0 pacleIIeHUs: B MOJIenu?
4.Kak orpaHMYMBaeTCs KOHEYHOE TTOJI0KEHUE
MeXaHu3Ma cBOOOAHOTro pacueruienusn? Ha uro oHo
BIIUSET?

5.3a cueT KaKoi CHIIbI TPOUCXOIUT cpabaThIBaHHE
MexaHu3Ma cB0OoIHOTO pacterienus? Kak ona
MOJEIupyeTcs?

6.Kak MozienupyroTcsi KperuieHus 2JIEMEHTOB K
HEMOJBM)KHOMY OCHOBaHUIO?

7.Kak MoryT OBITH 3a/1aHBI TTApaMETPHl HHEPIIMU U MaCCHI
JUIs DJIEMEHTOB MeXaHu3Ma?

Onucanue MKaJbl OLICHUBAHUA:

Ouyenka: 5
Onucanue xapakmepucmuku vtnoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIN 3aJJaHNE
BBHITIOJTHEHO B MOJIHOM 00'beME WIJIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
OnucaHnue xapaxmepucmuxu eblnonenus 3Hanus: OLeHKa "Xopouio" BbICTaBISETCS €CIU
OOJIBIITMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAINPaABIIEHUE TSI PEIICHUS 3a/1a4

Oyenxka: 3
Onucanue xapaxmepucmuxu evinoanenus snanus: OneHka "yJI0BISTBOPUTEIIHHO" BEICTABIIICTCS
€CIIM 3aJJaHue MMPEUMYIIECTBEHHO BHITIOTHEHO
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Oyenka: 2
Onucanue xapakmepucmuku 8binoanenus: 3uanus. OueHKa "HeyI0BIETBOPUTEIBLHO'" BBICTABIACTCS
€CJIM 3aJ]JaHue BBIMIOJIHEHO HEBEPHO WJIM MPEUMYILIECTBEHHO HE BBHIITOJIHEHO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
7 cemecTp

@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

1.MaremaTHueckasi MaKpoMOJelb. DKBUBAJICHTHAs cxeMa. [loHsaTre Ga3oBhIX NEpPEMEHHBIX.
[TaccuBHBIE 3JIEMEHTHI U UCTOYHUKHU (ha30BBIX TepeMEHHbIX. KOMIIOHEHTHBIE ypaBHEHUS.
Tononorunueckue ypaBHeHus. TpeOoBaHuUS K YpaBHEHUSM (PH3HUUECKOTO MpoIiecca.
2.MexaHnueckas MOJACUCTEMA BPALATEIILHOTO ABMKEHNA. Da30Bble IEPEMEHHBIE U UCTOYHUKHU
B 00pallleHHOM MOJEIN MEXaHUYECKOM [10ICUCTEMBI BPAIIaTEIbHOTO JBUKEHHUSL.
KoMnoHeHTHbIE ¥ TOMONIOTNYECKUI ypaBHEHUs B OOpaIleHHOW MOJIeNIN MEXaHUYECKON
MOACUCTEMBI BpalllaTCJIbHOI'O JABUKCHHA.

3.ITocTtpouTth MoJIeNb ABYXOOMOTOYHOTO TpaHc(hopMaTopa HaIPSXKEHUS ¢ YIETOM HEeIMHEHHBIX
CBOMCTB Marepuaia CepAeYHUKA.

q)Ml'[

U (Dsg Nl N (DSZ ZHHI‘D

Figure 12 Cxema TpaHchopmaTopa HanpaxKeHus

IIpoueaypa nposenenust

[IpoBonuTcs 1Mo OusieTaM B BUJE MOJATOTOBKH M M3JIOKEHUS pa3BepHYTOro oTBera. Kaxaplii Ouier
BKIIIOUAET B ce€0s1 Ba TEOPETUUYECKUX BOMPOCA U OJTHO 3a/laHNe Ha KOMITBIOTEPE.

L. Ilepeuenv Komnemenyuit/uHOUKaAmMOpPo8 u KOHMPOAbHBIX 60NPOCOB NPOGEPKU PE3YTbH AN 08
0CGOCHUA OUCUUNIUHDL

1. Komnerenuusi/Muauxarop: M/1-3nk-3 JleMOHCTpHpYeT 3HaHNE 3aKOHOB JIEKTPOTEXHUKH,
MaTEMaTUYECKOTO aHAJIM3a U OCHOB TEOPHH DJIEKTPUUECKUX aIIapaToB

Bonpocsl, 3aganus
1.IToHsATHE 27€KTpOMEXaHUYECKOM cucTeMbl. OnpeaesieHust U CBOMCTBA (PU3NUECKOM
IIOJACUCTEMBI. CpaBHeHI/Ie MHUKPOMOJCIIN 1 MAKPOMOACIIN, UX OTIINYHUAA. HpI/IBeCTI/I Pa3INYHBIC
IIPUMEPBI ATEKTPOMEXAHNYECKUX CUCTEM C DJIEKTPUUECKON U MAarHUTHOM MOJCUCTEMAMHU U
OOBSICHUTH UX B3aUMOJEHCTBHE.
2.MaremMaTHuecKasi MaKpoMoelb. DKBUBaJIEHTHAsA cxeMa. [loHATHe (a30BbIX NEPEMEHHBIX.
ITaccuBHEBIE 371€MEHTHI 1 HCTOUYHUKH (baSOBI)IX MEPEMCHHBIX. KomnonenTHbre YpaBHCHUA.
Tononornueckue ypaBHeHus. TpeOoBaHUS K YpaBHEHUSAM (PU3HUUECKOTO Mpoliecca.
3.Onekrpuueckas noacucrema. Pa3oBble MEPEMEHHBIE U ICTOYHUKH 3JIEKTPUYECKON
nozcuctemMbl. KOMIIOHEHTHBIE ypaBHEHUS B DJIEKTPUUECKON MoicucTeME. Tomojaornyeckue
YpaBHEHHUS B JIEKTPUUYECKON MoACHCTEME.
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4. Temnosas noacucteMa. @a3zoBble NEPEMEHHBIE U UCTOYHUKHU TETIJIOBOU MOACUCTEMBI.
KomnoneHTHbIE ypaBHEHUS B TEIUIOBOM MoACHCTEME. TOMOJIOrHYECKue ypaBHEHUS B
TEIJIOBOM MOJICUCTEME.

5.MarnutHas noacuctema. ®a3oBpie NepeMEHHbIE U UCTOUHUKU MAarHUTHOW MOJCUCTEMBI.
[TonsiTrie TPYOKM MarHUTHOTO MOTOKA. PacueT MarHuTHOTO COMPOTHBIICHUS. MOIeTUPOBAHKE
MCTOYHMKOB MarHUTHOTrO NoJisi. KOMIIOHEHTHBIE YpaBHEHUSI B MATHUTHOM MOJICUCTEME.
Tononornyeckue ypaBHEHUs: B MATHUTHOM IIOJICUCTEME.

6.MexaHnueckasl MoJCUCTEMa OCTYNATEIbHOTO ABUKEHUS. Da30BbIe IEPEMEHHBIE U
MCTOYHHKH B MPSAMON MOJIETTH MEXaHUYECKOM MOJICUCTEMbI OCTYNATEIBHOTO ABUKCHUSI.
KoMIIOHEHTHBIE U TOMOJIOTMYECKUN YPaBHEHUS B MIPSAMON MOJIESIN MEXaHUYECKOM MOICUCTEMBI
MOCTYNATEIbHOTO ABUKECHHUS.

7.MexaHnueckast oJCUCTEMA OCTYINATEIbHOTO ABUKEHUs. Da30BbIe IEPEMEHHBIE U
WUCTOYHUKHU B 00OpaIeHHOW MO MEXaHUYECKOU MOJICUCTEMBI TOCTYNATEILHOTO JIBHKCHUS.
KoMmnoHeHTHBIE U TOTIOJIOTMYECKUN ypaBHEHUS B 0OpalleHHOW MO/IETT MEXaHUYEeCKON
MTOJCUCTEMBI MIOCTYIATEIILHOTO JIBUKEHUS.

8.MexaHuyeckas MoJCUCTEMA BpallaTeJbHOro JIBHkeHHs. Da3oBbie IepeMEHHbIE 1 ICTOUYHUKHI
B MPSIMOI MOJAEJIM MEXAHUYECKOUN MOJACUCTEMBI BPAIIaTEIbHOTO ABMKEHUS. KOMIIOHEHTHBIE U
TONOJIOTMYECKUI YPABHEHUS B IPSIMOM MOJIEIN MEXAHUYECKOM MOJACUCTEMBI BpAIIaTEIbHOTO
JIBIDKCHHUSL.

9.MexaHuueckast oJCMCTEMa BpallaTeIbHOTO IBHKEHUS. Da30Bble NEPEMEHHbIE U UCTOUHUKHU
B 00pallieHHOM MOJIETTH MEXaHMYECKOM MOICUCTEMBI BPAIIATEILHOTO JBUKCHUS.
KoMIoHeHTHBIE U TOMONOTMYECKUN YPaBHEHUS B MIPSAMOM MOJIESIN MEXaHUYECKOM MOICUCTEMBI
BpAILATEJIbHOTO ABUKECHHUS.

MartepuaJbl 1Jisi IPOBEPKH OCTATOYHBIX 3HAHUI
1.®Da30BbIMH IEPEMEHHBIMUA B MATHUTHOMW TIOJICUCTEME SIBJISIFOTCS:
OTBeETHI:
1. MarHuTHOE HANPSHKEHUE M MAarHUTHBIN TTOTOK
2. MArHUTHOE CONMPOTUBIICHUE U MAarHUTHAs! UHAYKTUBHOCTh
3. MarHuTHas MPOBOJIUMOCTD U BpeMs
BepHblii oTBeT: 1. MarHuTHOE HANPS>KEHUE U MATHUTHBIN OTOK
2.MDa30BBIMH IEPEMEHHBIMUA B MEXaHUUECKOU MOJACUCTEME MOCTYNATEIHHOTO ABUKCHUS
SIBIISIFOTCSL:
OTBeThI:
1. cunbl ¥ Bpems
2. TpeHue, IpyKMHa U Macca
3. cuja M CKOpOCTh
4. yCKOpEeHUe U UHEepIus
BepHblii oTBET: 3. cuila M CKOPOCTh
3.Da30BEIMH TIEPEMEHHBIMU B MEXaHUYECKOW MTOJICHCTEME BPAMIATESIILHOTO JIBYKCHUS
SIBIISIFOTCSL:
OTBeTHL:
1. MOMEHT U yTj0Basi CKOPOCTb
2. TpeHue, NpyKUHAa 1 MOMEHT UHEPIUU
3. yrinoBasi CKOPOCTb 1 MOMEHT UHEPLIUU
4. yrnoBo€ yCKOPEHUE U MOMEHT
BepHblit oTBeT: 1. MOMEHT U yrioBasi CKOPOCTb
4.®a30BbIMU MTIEPEMEHHBIMU B TEIUIOBOM MOJICUCTEME SIBJISIFOTCS:
OtBeThI:
1. TemI0BOI IMTOTOK M KOJIMYECTBO TEILIa
2. TeMIieparypa U TEII0BOM MOTOK
3. TeroBasi MOITHOCTh U TeMIEpaTypa
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4. Tenja0BOM MOTOK U TEIJIOBAsI MOIIIHOCTh
BepHbiii oTBeT: 2. TEMIiepatypa U TEIJI0BOM MOTOK
5.Da30BbIMH IIEPEMEHHBIMU B 3JIEKTPUYECKOHN NIOJICUCTEME SBJISIFOTCS:
OtBeTsl:
. TOK U HallpshKEHUe
. COIIPOTHUBJICHNE, UHIYKTUBHOCTb, EMKOCTh
. HalIpsKEHUE U MOLIHOCTD
. MOIIHOCTb U TOK
BepHnbplii oTBeT: 1. TOK U HanpsKeHue

AW N =

2. Komnerenuust/Mugukarop: NJ-7nk-3 [Ipumenser coBpeMeHHbIE KOMITBIOTEPHBIE TEXHOJIOTHH,
MIO3BOJISFOIINE UCCIIEIOBATh PEKUMBI pA0OThI U XapaKTEPUCTHKU JIEKTPUUCCKHUX U JIEKTPOHHBIX

anmnapaToB MPU peaanu3aluu pa3IndHbIX (YHKIUN

Bomnpocel, 3axaHus
1.ITocTpouTh MOJIEIH JIEKTPOMEXAHUICCKOTO PEJie C 3aMBIKAIOIITUMUCS KOHTaKTaMHU

8 777

Figure 13 Kunemartuueckas cxema pene c 3K

2.HOCTpOI/ITL MOZCIIb 3JICKTPOMEXAHUYCCKOI'0O PEJIC C Pa3MbIKAIOIIUMHUCA KOHTAKTAMHU

Figure 14 Kunemaruueckas cxema pene c PK

3.Konrtakrop nocrostHHOro ToKa. [locTpoeHue TAroBoi XapakTEpUCTUKHU JIEKTPOMarHUTHOM
MMOJCUCTEMEL.
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Figure 15 Kunematmnueckas cxema KOHTaKTOpa NOCTOAHHOIO TOKA

4, KOHT&KTOp IIOCTOAHHOI'O TOKA. HOCTpOCHI/IC MEXaHUYEeCKOM XapaKTCPUCTUKHU KOHTAKTHOM

CUCTCMBEI.
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Figure 16 KuHematmnueckasa cxema KOHTaKTOpa NOCTOAHHOIO TOKa

S.KOHTaKTOp IIOCTOSSHHOT'O TOKa. AHAIN3 I[I/IHaMI/IKI/I Cpa6aTbIBaHI/ISI N BBIKJIFOUCHMU .
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Figure 17 KnuHemartnyeckaa cxema KOHTaKTOpa NOCTOAHHOIO TOKa

6.Iloctpoenne Mozienu IByX0OMOTOUHOTO TpaHC(HOpMaTOopa HAPSXKEHUS C YIETOM
HEJIMHEWHBIX CBOMCTB MaTepHalla CepAcUHUKa.
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Figure 18 Cxema TpaHchopmaTopa HanpaKeHus

Matepuanbl AJ151 IPOBEPKH OCTATOYHBIX 3HAHUM
1.KomnoHeHTHBIE ypaBHEHUS ...
OtBeThI:
1. cBA3BIBAIOT pa3HOPO/AHbIE (Pa30BbIE IEPEMEHHBIE U OMKICHIBAIOT 3aKOH (DYHKIIMOHUPOBAHUS
KaKJ0r0 2JIEMEHTA CUCTEMBbI



2. CBSI3BIBAIOT OJTHOPOJIHBIE (Pa30BbIe IEPEMEHHBIE U ONMCHIBAIOT 3aKOH (PYHKIIMOHUPOBAHHS
KQ)KIOr0 YJIEMEHTA CUCTEMBI
3. ONMCHIBAIOT CBSA3HM MEXAY 3JIEMEHTaMH B IIOJCUCTEME U 3aIIMCHIBAOTCS JUJIs1 OJJHOPOIHBIX
(ha30BbIX IEPEMEHHBIX: OTJEJIBHO Ul IOTOKOB U JUISl TOTEHIIUAIOB
4. ONUCBIBAIOT CBSI3U MEX]y IEMEHTAMU B IIOJICUCTEME U 3alIMCHIBAIOTCS JJIs PA3HOPOIHBIX
(ha30BbIX TEPEMEHHBIX
Bepublii oTBeT: 1. CBA3BIBAIOT pa3HOPOAHBIE (Pa30BbIe IEPEMEHHBIE U OMMCHIBAIOT 3aKOH
(YHKIIMOHUPOBAHUS KaXKJOI'0 3JIEMEHTA CUCTEMbI
2. Tononoruvyeckue ypaBHEHHUS ...
OTtBeTsI:
1. CBA3BIBAIOT Pa3HOPOAHBIE (ha30BbIC IEPEMEHHBIE U OMTUCHIBAIOT 3aKOH (DYHKIIMOHUPOBAHUS
KQ)KIO0r0 2JIEMEHTa CUCTEMBI
2. CBSI3BIBAIOT OJTHOPOIHBIE (Pa30BbIC IEPEMEHHBIE U OTMCHIBAIOT 3aKOH (PYHKIIMOHUPOBAHHS
KQ)KIO0r0 2JIEMEHTa CUCTEMBI
3. ONMCHIBAIOT CBSA3HM MEXAY 3JIEMEHTaMH B IOJCUCTEME U 3aIIMCHIBAIOTCS JUJIsl OJJHOPOIHBIX
(ha30BbIX IEPEMEHHBIX: OTJENIBHO I IOTOKOB U JUISI TOTEHIUAIOB
4. ONUCBIBAIOT CBSI3U MEX]Y JIEMEHTaMHU B IIOJICUCTEME U 3alIMChIBAIOTCS JJIs PA3HOPOIHBIX
(ha30BbIX NTEPEMEHHBIX
BepHblii 0TBET: 3. ONUCHIBAIOT CBSI3U MEX/y 3JIEMEHTAMU B IIOACUCTEME U 3aIIUCBHIBAIOTCS
11 OTHOPOJHBIX (ha30BBIX IEPEMEHHBIX: OTJIEJIBHO Ul HOTOKOB U JIJIsl TOTEHIIUAJIOB
3.HavanpHoe ycuiive npyXKHHbI B IPSIMON MOJIEIN MEXaHUYECKOM MOJCUCTEMBI 3a4aeTCs
OTtBeTsI:
. HAYaJIbHBIM TOKOM B MHYKTUBHOCTHU
. HA4aJIbHBIM HAIIPSDKEHUEM B EMKOCTH
. HAYaJIbHBIM HaIPSHDKEHUEM B MHAYKTUBHOCTH
. HAYaJIbHBIM TOKOM B €MKOCTHU
BepHslii oTBeT: 1. HaYaIbHBIM TOKOM B HHJIYKTUBHOCTH
4.HauanbHas TeMIieparypa Tena B MOJAEIN TEIIOBOU MOJACUCTEMBI 3a1a€TCs
OTBeThI:
. HAYaJIbHBIM TOKOM B MHYKTUBHOCTHU
. HAaYaJIbHBIM HaIPSKEHUEM B EMKOCTH
. HAYaJIbHBIM HaIPSDKEHUEM B UHIAYKTUBHOCTH
. HAYaJIbHBIM TOKOM B €MKOCTHU
BepHblii OTBET: 2. HAYaJIBHBIM HaNPSKEHUE B EMKOCTH
5.HennHelHOE€ MAarHUTHOE COMPOTHUBJIEHUE B MAarHUTHOM MOJCUCTEME 3a]1a€TCSI
OtBeTsI:
1. BeGep-AMiiepHOi XapaKTepUCTUKON
2. BonbT-AMIIEpHON XapaKTEPUCTUKON
3. KpuBoil HaMarHu4MBaHus MaTepuasa
Bepusliit otet: 1. Bebep-AmmepHoil xapakTepucTHKON
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II. Onucanue wikanvl oueHuBanUA

Oyenka: 5
Onucanue xapakxmepucmuku 8binoanenus 3Hanus: PadoTta BBIITOJIHEHA B paMKaX "TIPOJIBHHYTOTO"
ypoBHs. OTBETHI TaHBI BEPHO, YETKO CPOPMYTUPOBAHHBIE OCOOCHHOCTH MPAKTUYECKUX PEIICHUN

Ouyenka: 4
Onucanue xapaxmepucmuxu vinoiHeHus sHanus: PaboTa BeIONHEHA B paMKax "6a3oBoro"
ypoBHs. BOJBIIMHCTBO OTBETOB AaHBI BEpHO. B yacTu MaTtepuana ecTh He3HAUYNTEIbHbIE
HEJIOCTATKU

Oyenka: 3
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Onucanue xapaxmepucmuxu vinoineHus sHanus: Pabora BeIOTHEHA B paMKaXx "moporooro"
ypoBHs. OCHOBHAs 4acThb 3a/1aHUs BBIMOJIHEHA BEPHO.

Oyenka: 2
Onucanue xapaxmepucmuxu evinoneHus snanus: Pabota He BBIIOJHEHA WIIN BBIMOJIHEHA
MPEUMYIIIECTBEHHO HETPABUIHLHO

111. Ilpasuna évicmasnenus umozo8oi OyeHKu no Kypcy
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