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OBILIASA YACTD

OneHouHbple MaTepuaibl MO0 AWCLMIUIMHE IPEIHAa3HAYEHbl I OLIEHKH JTOCTHXKEHUS
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. [TK-2 CniocoGeH 1o pe3ynbTaTaM UCCIIeI0BAaHUI BRIOUPATh U IPOSKTHPOBATH HOBBIE

3¢ (heKTUBHBIE TEXHUYECKUE PEIICHUS B 00JacTH MPo(ecCHOHAIBHOMN eI TEeIbHOCTH
N]I-1 AHanu3upyeT HaIe)KHOCTh AIEKTPOTEXHUUECKUX 0OBEKTOB Ha CTAaIUN
MIPOCKTUPOBAHUS
UJI-2 ®opmynupyeT KpUTEpUH ONTUMAIBLHOCTU MIPU BHIOOPE U3BECTHBIX TEXHUUYECKHUX
peIIeHU U MPOSKTUPOBAHUU HOBBIX AIEKTPOTEXHUIECKIX 0OBEKTOB
NJ1-4 TlpuMeHsieT cTaHJapTHHIE CPEACTBA aBTOMATU3UPOBAHHOTO MPOSKTUPOBAHUS
ANEKTPOTEXHUYECKUX YCTPONCTB U MPHUKIIAAHBIC IPOTPaAMMBI JIJIsi TPOCKTUPOBAHUS
9JIEMEHTOB JIEKTPUYECKHX U DJIEKTPOHHBIX amllapaToB

" BKIIFOYACT.
JJIA TEKYIIEro KOHTPOJIA YCIIEBA€MOCTH:

Popma peanmzanuu: ITncemenHas padora
1. KP1-1. OcoGeHHOCTD sIBICHUI B KOHTAKTaX MPU BKIIOUYEHUHN U PA3MbIKAHUU KOHTAKTOB C
tokoM (KonTponwshas pabora)
2. KP1-2. Ouenka 3¢ (heKTUBHOCTH 1yrOTaCUTENbHBIX CUCTEM MOCTOSIHHOTO U TIEPEMEHHOTO
toka (KontponbpHas pabora)
3. KP2-1. SIBneHus B KOHTAKTax CUIbHOTOYHBIX anmnaparoB (KoHTponbsHas pabora)
4. KP2-2. [Iporecchl gyroramenus B yroraCuTeIbHbIX CHCTEMAaX MOCTOSTHHOTO U
nepemeHHoro Toka (KontponbHas padoTa)
5. KP3-1. 3agaun pacuéroB nmapaMeTpoB MarHUTHBIX CUCTEM ITPUBOJIOB KOHTAKTOPOB
IIOCTOSIHHOTO U NIEPEMEHHOT0 TOKA UJIM PACLENUTENEH aBTOMAaTHUYECKUX BBIKIFOYATEIIEH
(KontponpHas pabota)
6. KP3-2. Oco6eHHOCTH BOCCTaHABIMBAIOIIEHCS IPOYHOCTH B JyT'€ HU3KOTO HaIlPsDKEHUS
(KontponpHas pabota)
7. KP4-1. ®akTopbl, BAUSIOIINE HA AMHAMUKY CpabaThIBaHUsI KOHTAKTOPOB M MAarHUTHBIX
pacuenureneil (KontpoabHas pabora)
8. KP4-2. KomnbroTepHbIE IPOrpaMMHBIE CPEACTBA JUIsl MOJEINPOBAHUS U aHAJIN3A
MIPOLIECCOB MPH pacy€Tax KOHTAKTOPOB UM aBTOMaTH4ECKUX BbIKItouareneit (KontponbHas
paborta)

®dopma peanmsaiuu: Y cTHas popma
1. JIP1. UccnenoBanue yroracuTeNIbHBIX YCTPOUCTB anmnapara-npororuna (Jlabopatopras
pabora)
2. JIP2. UccnenoBaHue 31€KTPOMarHUTHOM MOACUCTEMBI allliapaTra-mpoToTHIia
(JTaboparopnas paboTa)
3. JIP3. UccnenoBanue AMHaAMUKU paboTHI anmnapara-nporoTuna (Jlabopatopuas padora)
4. JIP4. UccnenoBanre KOHTAKTHOM CUCTEMBI M 3JIEKTPUYECKOM AYTH anmnapara-npoTOoTHUIIA
(JIaGopaTopHnas pabota)




BPC aucuunjiauHbI

1 cemectp

Hepeqenb KOHTPOJIBHBIX MQPOHPI/IHTI/Iﬁ TEKYHIEIro KOHTPOJIsA ycneBaeMoCcT mo

AUCHUILINHE:

KM-1 JIP1. MccnenoBaHnue AyroracCHTEeNIbHBIX YCTPOKUCTB anmnapara-npotoruna (Jlaboparopuas padota)

KM-2 JIP2. MccnenoBanue 3JI€KTPOMAarHUTHOM MOJCUCTEMBI ammapara-mporortumna (JlaboparopHas
pabora)

KM-3 JIP3. HUccnenoBanue nuHaMHKK paboThI anmapara-npotortuma (Jlaboparopuas padora)

KM-4 JIP4. UccnenoBanrie KOHTAaKTHOM CUCTEMBI U 3JICKTPUUYECKOM AYTH anmnapara-npoToTUia
(JTaboparopnas paboTa)

KM-5 KP1-1. OcobeHHOCTb SIBIEHUI B KOHTAKTaX MPU BKIOYEHUH U Pa3MbIKaHUHM KOHTAKTOB C TOKOM
(KonTpoawsHas pabora)

KM-6 KP2-1. fIBneHust B KOHTaKTax CHUILHOTOYHBIX ammapaToB (KoHTposibHas paboTa)

KM-7 KP3-1. 3agauu pacuéToB mapaMeTpOB MarHUTHBIX CUCTEM MIPUBOJIOB KOHTAKTOPOB IMMOCTOSHHOTO
U IIEPEMEHHOr0 TOKa WM paclieNuTele aBToMaTHuecKux Boikitodarenei (KontponbHas
pabora)

KM-8 KP4-1. ®akropsl, BIUsIONINE HA TMHAMHUKY CpabaThIBaHUS KOHTAKTOPOB M MarHUTHBIX

pacuenureneii (KonrponpHas padoTa)

Buja npoMexyToUHOM aTTecTANMU — DK3aMEH.

Paznen nucuuIuinHbl

Beca KOHTpOIBHBIX MeponpusITHil, Yo
Nunexc KM- | KM- | KM- | KM- | KM- | KM- | KM- | KM-
KM: 1 2 3 4 5 6 7 8
Cpok KM: 4 8 12 16 16 16 16 16

1. OOu1re BOonpockl MPOEKTUPOBAHUS

DA

1.1 OcHOBHBIE TTOAXOIBI K
MPOEKTUPOBAHUIO AIEKTPHUUECKUX +
armapaTos.

2. nxeHepHble METOIbI pacuéra
KOHTAaKTHOW CHCTEMBI

2.1 [loHsITHE ANEKTPUUECKOTO
KOHTaKTa

2.2 ®u3nuUecKue SABICHNUS B KOHTAKTaX. + + +

3. ln:xeHepHBIE METO/BI pacuéTa
ANEKTPOMATHUTHON CUCTEMBI

3.1 PacuéTsl npuBOIOB KOHTAKTOPOB
MOCTOSTHHOTO U NTEPEMEHHOT0 TOKOB.

3.2 lnHaMuKa NpoLeCcCOB BKIKOYEHUS
AJIIEKTPOMATHUTOB.

3.3 Pacuét MarHuTHBIX CUCTEM
pacuenureneii aBTOMaTHYECKUX + +
BEIKJTIOUATENIEH.

3.4 Pacuét TpancopmMaTopoB TOKA. +

4. lH)keHepHbIE METO/BI pacyéTa
TOKOBEYIIIEH CUCTEMBI




4.1 Pacuér napaMeTpoB TOKOBEIYIIICH +
CHUCTEMBI.
4.2 Pacy€r HanpsskEHHOCTH +
CcOOCTBEHHOI0 MarHUTHOI'O MOJIS.
4.3 Pacuér TeIIoBbIX pacLenuTenen N
ABTOMATHUYECKUX BBIKIIIOUATEIICH.

Bec KM: | 15 15 15 15 10 10 10 10

2 cemecTp

IlepeyeHb KOHTPOJILHBIX MEPONPUSITHI TeKYIIEro KOHTPOJIS yCIeBaeMOCTH IO

AUCHHILINHE:

KM-9 KP1-2. Ouenka 3¢(heKTHBHOCTH AYTOracUTEIbHBIX CHCTEM ITOCTOSIHHOTO M IIEPEMEHHOTO TOKa
(KontpomnpsHas pabota)

KM-  KP2-2. IIpoiieccel nyroraieHusi B 1yroraCUTeIbHbIX CUCTEMAaX MOCTOSHHOTO U IEPEMEHHOTO

10 toka (Kontposnbnas paboTta)

KM- KP3-2. Oco0eHHOCTH BOCCTaHABIMBAIOIIEHCS MPOYHOCTH B IyTe€ HU3KOTO HANPSKEHUS

11 (KontponpHas pabota)

KM-  KP4-2. KomnbroTepHble IpOrpaMMHbBIE CPEACTBA JIJIs1 MOJSIUPOBAHMS U aHAIKM3a MPOLIECCOB MpHU

12 pacyéTax KOHTAKTOPOB UM aBTOMATUYECKUX BbIkItouaTeneit (KonrponsHas padbora)

Bujx npome:xyTo4HOI aTTecTalMu — JK3aMeH.

Beca KOHTpoIbHBIX MeponpusTHii, %
Pa3nen muciuInIinHbL Hunexc KM- | KM- KM- | KM-
KM: 9 10 11 12
Cpox KM: 4 8 12 16
5. HKeHepHbIe METObI pacyéTa JyroraCuTEIbHON CUCTEMBI
5.1 YcnoBue raiieHue ayru NOCTOSHHOTO TOKA. +
5.2 YcnoBusl rameHus Jyry IOCTOSIHHOTO TOKa +
5.3 Pacuét mapamMeTpoB AYroraCUTEIbHBIX CUCTEM ITOCTOSTHHOTO +
TOKA C CEPUECHON CHCTEMOW MATHUTHOIO TYThsl.
5.4 Pacuét mapamMeTpoB AYrOoraCUTEIbHBIX CUCTEM ITOCTOSTHHOTO +
TOKAa C IIYHTOBOM CUCTEMON MarHMTHOTO YThSI.
5.5 KomOuHupoBaHHas cucTeMa JIyrorameHust Ha MOCTOSHHOM +
TOKE.
5.6 lyroracutenpHas cuctemMa ¢ peppoMarHuTHOHN ckoOoi Ha +
ITIOCTOSTHHOM M IIEPEMEHHOM TOKE.
5.7 I'a3oguHaMuveckre GakTopbl MPU B3aUMOACHCTBUH TYTH C +
pEemETKOM.
5.8 ®dusuKa nporeccoB B3aUMOJICUCTBUS YT C +
(dbeppoMarHuTHON PeHIETKOM.
5.9 ®dakropsl. Biug0mue Ha 3)PEeKTUBHOCTD TPUMEHEHUS +
JyTOTracUTEIbHON pENIETKHU.
5.10 ITanenne HanpsKEHUsI HA €TUHUYHOM IIPOMEKYTKE B +
JIYTOracuTeNIbHOM KaMepe ¢ (peppoOMarHUTHBIMU TIACTHHAMH.
5.11 IlepcrieKTUBHBIE IYTOTracUTEIbHBIE YCTPOUCTBA. +
5.12 Pacuér nyroracuTeNbHBIX CUCTEM B 3JIETA30BBIX +
BBIKJTFOYATEIIAX.




5.13 Pacuér nyroracuTenbHbIX CUCTEM B BAKYYMHBIX
BBIKJIIOUATEIISX.

6. OcoOeHHOCTH MPOEKTUPOBAHUS TOKOOT PAHUYMBAIOIIUX
anmnaparoB

6.1 Mexanndeckas cucTreMa TOKOOI'PaHUYMBAOIIHX aIlllapaTOB.

6.2 JlyroracutenabHasi 1 KOHTAKTHAsi CUCTEMBbI
TOKOOTPAHUYHMBAIOIIUX AlIIapaToB.

7. UucneHHble METOJIbI pacy€Ta KOHTAKTHOU CUCTEMBI

7.1 IlporpammHOe obOecrieueHune A1 YUCIECHHOTO aHaIu3a
KOHTaKTHOH CHCTEMBI

7.2 TlocTaHOBKa 337a4u HAa MOJEIMPOBAHUE KOHTAKTHOM
CHCTEMBI

8. HuciieHHble METO/IbI pacu€Ta JIEKTPOMATHUTHONW CUCTEMBI

8.1 HporpaMMHoe obecneueHne JJI YMCJIICHHOI'O aHaJInu3a
BHGKTpOMaFHHTHOﬁ CHUCTCMBbI

8.2 IlocTtaHOBKA 3a/la4ud Ha MOACIIMPOBAHUC BHCKTpOMaFHHTHOﬁ
CHUCTCMBI

9. HucneHHble METO/ABI pacy€Ta TOKOBEAYIIEH CUCTEMBI

9.1 HpOFpaMMHOG obecneueHne JJI YMCJIICHHOI'O aHaJInu3a
TCIIJIOBBIX IMTPOLICCCOB.

9.2 IMocTraHOBKA 331241 Ha MOJICJIMPOBAHUE TETLIOBBIX
IPOLIECCOB

10. YucnenHsie MCTOBI pacqéTa MEXaHUYECKOU CHUCTEMBI

10.1 IIporpamMMHOe obecrieueHue 7Sl YUCIEHHOTO aHalIn3a
JMHAMUKH pabOThl MEXaHUYECKOH CUCTEMBI.

10.2 [ToctaHoBKa 3a/1a4u Ha MOJIETMPOBAHUE MEXAaHUYECKON
CHCTEMBI

Bec KM:

25

25

25

25

BPC kypcoBoii padoTei/mpoexkra

2 cemecTp

Hepeqeﬂb KOHTPOJILHBIX MQPOHPHHTI/Iﬁ TEKYHIEr0 KOHTPOJISA YCIIEBAEMOCTHU MO0 KYPCOBOMY

MPOEKTY:

KM-1 Bemonuenue 5-ro pazaena: «Pacy€r mapaMeTpoB KOHTaKTHO-TOKOBEIYIIIEH CHCTEMBD
KM-2 Bemonaenne 6-ro pasaena: «OnpeaeneHue napaMeTpoB JyroracCUTeNIbHON CHCTEMBD)
KM-3 BemonHerue 7-ro pasjena: « BhIIToTHEHHE TEIUIOBBIX PAacCUETOB TOKOBEAYIIIMX CUCTEM B

CTaTUYCCKOM U JTUHAMHUYCCKOM PCIKHUMAX»

KM-4 Bemonuenue 8-ro pazzaena: «Pacu€r nMHAMHUYECKHX TTapaMeTpOB armapaTa IpoTOTHIIA C

IIPUMEHEHNEM IIporpaMMHoro cpeacrtsa EasyMag 3D»

Bujx npomexyTouHnoii arrecranmuu — 3amura KII.

Beca KOHTPOJIBHBIX MEPONIPUATHIL, %o

Paznen mucrumnianHbl Nunexc
KM:

KM-
1

KM-
2

KM-
3

KM-
4




| Cpox KM: 4 8 12 | 16

Pacuér napameTpoB KOHTAKTHO-TOKOBEIYIIENH CUCTEMBI +

Onpenenennue napaMeTpoB JyroracuTEIbHON CUCTEMBI +

BrImmonmHeHne TEINIOBBIX paC‘IéTOB TOKOBEAYIINX CUCTEM B
CTATUYCCKOM U TUHAMHUYCCKOM PCIKHUMaAX

Pacuér nuHamMMuyecKuX napamMeTpoB amnmnapaTa IpoTOTHUIA €
IpUMEHEHHEM IporpaMMHoro cpeacrtsa EasyMag 3D

Bec KM: | 15 20 35 30

1 cemectp

HepequL KOHTPOJIBHBIX MEPOHPHSITHﬁ TEKYIIEI0 KOHTPOJISA YCII€EBA€EMOCTH MO0 KYPCOBOMY

NPOEKTY:

KM-1 Bemonsaenus 1-ro paznena: «/3MepeHue napamMeTpoB KOHTAKTHO-TOKOBEIYILEH CUCTEMBI U €€
rpaduyeckoe MpeacTaBICHUE»

KM-2 Bemonnenue 2-ro pazuena: «MccneqoBanne TMHAMUYECKUX TTapaMeTPOB amapara-mpoTOTHITa»

KM-3 Bemmonnenue 3-ro pazzaena: «IlocTpoeHne Harpy304HbIX XapaKTEpPUCTHK ariapara-npoTOTHUIIA»

KM-4 Bemmonnenue 4-ro pasaena: «lloixyyeHue pacuéTHbIM MyTEM TATOBON XapaKTEPUCTUKU

QJICKTpOMAarunuTa KOHTAKTOpa UM MAarHUTHOI'O PACUCIIUTCIIAA ABTOMATUYCCKOT'O BBIKIIHOYATCIISA»

Buja npomexyrounoii arrecranmu — 3ammura KII.

Beca KOHTpOJIBHBIX MeponpUsITHil, Yo
Nunekc KM- | KM- | KM- | KM-
KM: 1 2 3 4
Cpox KM: 4 8 12 16

Pa3en muciumminibl

N3mepenne mapaMeTpoB KOHTAaKTHO-TOKOBEYILIEW CUCTEMBI U €€
rpaduyeckoe MpeCcTaBIeHHe

+

HccnenoBanne ITMHaAMHAYECKUX ImapaMeTpoOB allrapara-rmpoToTuIia +

HOCTpOGHI/Ie Harpy3049HbIX XapaKTCPUCTHUK allllapaTa-IIpoTOTUIIa +

[Tomy4yeHue pacy€THBIM IyTEM TATOBOM XapaKTEPUCTUKHU
JJIEKTPOMArHUTa KOHTAKTOpa WIM MAarHUTHOI'O PaCLEIUTEN] +
ABTOMAaTHUYECKOTO BBIKIIIOYATEIS

Bec KM: | 15 25 25 35




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

L OL(EHOQHble cpedcmea onsa OUEHKU 3an/IAHUPOBAHHBIX pe3ylibmamoes oﬁyueﬂuﬂ no Oucuunﬂune, COOMHECECHHbIX C unduxamopamu

00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMIIETEHIINH pe3ysbTaTel  00y4eHMsI IO
JUCLIUILINHE
[1K-2 N-1nk-2 AHnanusupyer | 3HaThb: KM-5 KP1-1. Oco6eHHOCTh SIBJ€HMI B KOHTAKTaX IPU BKIOYEHUH U
HaJIe)KHOCTD nk1-1 Teopetnueckue pa3MbIKaHUU KOHTaKTOB ¢ ToKoM (KoHTposnbHas pabora)
JIEKTPOTEXHUUECKUX OCHOBBI UH)KEHEPHBIX KM-6 KP2-1. fIBneHust B KOHTaKTax CUJIbHOTOYHBIX aIlllapaToB
00BEKTOB METO/IOB pacyéTa (KonTponbsHas pabora)
IIPOEKTUPOBAHUS KOHTAKTHBIX CUCTEM IIPU KM-7 KP3-1. 3agauu pacy€ToB napaMeTpoB MarHUTHBIX CUCTEM IIPUBOJIOB

KOMMYTAallUH
nk1-2 Kpurepun oueHku

s dexTuBHOCTH
JyrOracUTENbHbIX CUCTEM
nk2-1 Teopetnueckue
OCHOBBI HHKE€HEPHBIX
METOZOB pacyéra
MMapaMeTPOB KOHTAKTHOM
CHUCTEMBI

nk3-2 Teopernueckue
OCHOBBI HHKEHEPHBIX
METOJ0B pacyéTa IpoLEeCcCOB
IIPY TalleHUN OYTH

nk3-1 Teopernueckue
OCHOBBI HHKEHEPHBIX
METOJOB pacuéra
AJIEKTPOMArHUTHBIX CUCTEM
nk4-1 Teopetnueckue
OCHOBBI HHKEHEPHBIX
METOJOB pacuéTa JUHAMHUKHA

KOHTaKTOPOB MOCTOSTHHOT'O U TIEPEMEHHOT0 TOKA WIJIM paclenuTese
aBTOMaTH4ecKux Bbikitouaresneil (KontponpHas padota)

KM-8 KP4-1. ®aktopsl, BIUAOIIME HA TUHAMUKY cpadaThIBaHUs
KOHTAaKTOPOB U MarHUTHBIX pacuenuteneit (Konrponbnas padora)
KM-9 KP1-2. Ouenka 3¢ppeKTHBHOCTH 1yroracUTEIbHBIX CUCTEM
MOCTOSIHHOTO M mepeMeHHoro Toka (Kontponbnas pabora)

KM-10 KP2-2. IIpoueccsl gyroraimeHus B JyroraCUTEIbHbIX CUCTEMAX
MOCTOSIHHOTO M nepeMeHHoro Toka (KontponbHas padora)

KM-11 KP3-2. OcoGeHHOCTH BOCCTaHABINBAIOIIEHCS IPOYHOCTH B IyTe
Hu3koro HamnpsbkeHus (KonTtponbHas padoTta)




cpabaThIBaHUS

JK2-2 TeopeTuyeckue
OCHOBBI HHXKEHEPHBIX
METOJOB pacuéTa
[apaMeTpoB
JyTOTACUTEJIbHOW CHCTEMBI

[1K-2

N-2nk-2 dopMmyIupyeT
KPUTEPUH  ONTHMAaIbHOCTH
npu  BbIOOpE  HM3BECTHBIX
TEXHHYECKHX PEUICHUH U
POCKTHPOBAHUHT HOBBIX
AIIEKTPOTEXHUIECKUX
00BEKTOB

3HaTh:

apl-1 Ocobennoctu
yCpOMCTBa
JYrOracUTeNIbHBIX CUCTEM
ap4-1 OcobennocTn
yCpPONCTBA KOHTAKTHBIX
CUCTEM

np3-1 OcobGennoctu
JTUHAMHUKU pabOThI

np2-1 OcobGennoctu
yCpOMCTBa
3JIEKTPOMArHUTHBIX CUCTEM
YMers:

1p2-1 DKciepuMEeHTaIbHO
OTIpEeEIATh XapaKTEPUCTUKH
3JIEKTPOMArHUTHBIX CUCTEM
apl-1 DxciepuMeHTaIbHO
OTIpeJIeNIATh XapaKTePUCTUKU
JyrOTaCUTENbHBIX CUCTEM
1p4-1 DKkciepuMeHTaIbHO
OTIpeIETISATh XapaKTePUCTUKH
KOHTAKTHBIX CHCTEM

1p3-1 DkcnepuMeHTAIBHO
OIpEeAEIATh AMHAMUUYECKUE
XapaKTepUCTUKU
KOMMYTallHOHHOTO
000opyI0OBaHUS

KM-1 JIP1. MccnenoBanue qyroracUTENIbHBIX YCTPOMCTB amnmnapara-
nporoturna (JlaboparopHas pabota)

KM-2 JIP2. UccnenoBanue 3J€KTPOMarHUTHOM MOJCUCTEMBI arrapara-
nporoturna (JlaboparopHas padora)

KM-3 JIP3. MccnenoBanve JuHAMUKH paOOTHI ammapaTa-npoToTUia
(JTaboparopnas paboTa)

KM-4 JIP4. VccnenoBanre KOHTAKTHOM CUCTEMBI U JIEKTPUYECKOM IyTH
anmapata-npororuna (JlabopaTopHas padora)




I1K-2

N-4nk-2 IIpumensier
CTaHJapTHbIE cpeAcTBa
aBTOMATHU3UPOBAHHOTO
IPOEKTHUPOBAHUS
AIIEKTPOTEXHUYECKUX
YCTPOMCTB M IPUKJIAJHBIE
IIPOrpPaMMBI TUISL
IPOEKTHUPOBAHUS JIEMEHTOB
AIIEKTPUYECKUX U

QJICKTPOHHBIX allllapaTOB

3HaTh:

nx4-2 Iloaxonas! K
MaTeMaTHIECKOMY
MOJICIIUPOBAHUIO
HHM3KOBOJIbTHOT'O
KOMMYTaIlHOHHOTO
obopymoBaHus

KM-12 KP4-2. KoMnbploTepHbIE IPOTpaMMHbBIE CPEJICTBA IS

MOZCIIMPOBAHUSA U aHAJIM3a IIPOLUECCOB IIPpH pacqéTaX KOHTAaKTOPOB WJIH

aBTOMAaTHYeCKUX BhIKItouaTeneit (KonrponpHas pabora)
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1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus
1 cemecTp

KM-1. JIP1. UcciienoBanme QyroracutTeIbHbIX YCTPOHCTB annapara-npororuna

®opmbl peanauzanuu: YcrHas Gpopma

Tun koHTpoaBLHOr0 Meponpusitus: Jlabopatopnas padora

Bec konTposabHoro meponpusitust B bPC: 15

IIpoueaypa npoBeieHHs1 KOHTPOJIBLHOro Meponpusatusi: Co CTyIeHTOM NpoBOAUTCS Oecena o
XOJIe BBINOJIHEHHSI JTa0OpaTOpHOW pabOThl U MONYyYEHHBIX pe3ynbraTax. CTyIeHTY BBIAAETCS JBa
BOIIpOCA 10 TeMe JIAO0paTOpHOH paboThl M OTBOAUTCS 20 MUHYT Ha MOATOTOBKY K OTBETY.

Kparkoe cogepxanue 3agaHus:
YcTaHoBKa, IpUBEJCHHAS HAa PUCYHOK 1, mUTaeTcs ot neyHoro tpanchopmaropa 220/49,6B/B
MotHocThio 100kBA, 450A nepBUYHOTO TOKa U 2KA JAJIUTEIBHOTO TOKA BTOPUYHOM Harpy3KH.
[Tpu 3aKopayrBaHUM BTOPHUYHON OOMOTKH B TE€YEHHE OJHOTO MOJIYIEPHOa UCTIHITYEMbIM
ABTOMATUYECKUM BBIKJIFOYATEIEM BTOPHUYHBIM TOK MOXET focTurath 12xkA. BBoa nuranus
OCYIIECTBIISICTCS IIIMHAMU, IPUXOISIIIE Ha BBOAHBINA aBTOMaTu4yeckuil Beikitouatens QF1 ¢
MOTOPHBIM IPUBOJIOM OT HE3aBUCHMMOT'O MOIIIHOTO MEPBHYHOTO TPAHCPOPMATOPHOTO
ucrounrka. Knonku SB1 u SB2 npennaznayeHsl Jyis yrpaBieHUss MOTOPHBIM TPUBOAOM
aBromaruyeckoro Boikitouatenst QF1. Ilpu BbInogHEHNH UCTIBITAHUNA PETYIUPOBAaHUE TOKA
OCYIIIECTBIISICTCS H3MEHEHUEM YTJIa OTKPBITHSI THPUCTOPHOTO 0s10ka VS B MEPBUYHOM 1IeTIN
NUTaHUS TpaHCPOpMAaTOpa MOCPEICTBOM Nepekodarens SA 1, U3BMEHSIOMEro Yroi OTKPHITHS

TUPUCTOPA.
B | |

Figure 1 PucyHok 1. O6wuii BUA cTeHAa No UCCAeA0BaHUI0 aBTOMATUUYECKUX BblK/lovaTenei

HcnpiTyeMble aBTOMaTHYECKUE BBIKITIOUATENIN PACIOI0KEHbI Ha JIAOOPATOPHOM CTOJIE U
CMOHTHPOBAHbI MKy BTOPUUHBIMH IIHHAMH TpaHCcPopMaTopa pUCYHOK |, Ha KOTOPBIX
HOSIBJISIETCS BTOPUYHOE HAIPSKEHUE TOJIBKO HAa BpEMS IIPOBEACHMSI ONIBITA HA OJJUH
nosrynepuol. Bc€ octanbHOe BpeMsl HaNpspKEHKME Ha IIMHAX OTCYTCTBYET. B mponecce
IIPOBEJEHUS UCIBITAHUM CTYIEHTHI TOAKJIIOYAOT K IIMHAM COOTBETCTBYIOLIUH 3aaHUIO
ABTOMATUYECKUH BBIKJIIOYATENb, CTAIUOHAPHO CMOHTUPOBAHHBIN Ha UCIIBITATEILHOM CTOJIE, U
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MPOBOJIAT CHATHE KOMMYTAIIMOHHBIX NEPEXO/IHBIX MPOIIECCOB U3MEHEHUSI TOKA U HAIPSKCHUS
Ha MCIBITYEMOM BBIKJIIOUATENIEe TPH MOMOIIM OCLUIIorpada.

—\ -

Figure 2 PucyHok 2. BBogHoi asTomat QF1 ¢ cucremoii ynpasneHus

QF2 aBromaT nuTaHus cucTeMbl yrpaBieHus, kHonku SB1 «Bxiatouenue», SB2
«OTtkiarouenue» MmoropHoro npusojaa QF1, 610k ynpasnenus TupuctopoM SA1 ¢ KHONKOM
BKJIIOUEHUS IPOBECHUS onbITOM SB3, pacnosoxeH Ha BEpXHEW KpBIILIKe KopIryca
nepexioyarenst SA1 ¥ CHHXPOHU3aTOPOM

QF!
Bl
OF'n
Y,
K ocusnnorpacy

E K ocumnnorpady

Figure 3 PucyHok 3. CunoBas uenb CTeHAa No UcCcAe,0BaHUIO aBTOMATUYECKUX BbIKAtoYaTenei

3ananue

1. IIpoBecTH ucnbITaHUs MU 3-X MOJIOKEHUSAX NepekitodaTens SAl, peryiupyromero yroi
OTKPBITHS TUPUCTOpA: MUHUMaJIbHOE (S11em), cpeanee (10aem) n makcumanbHoe (151emn).
[Iponece oTKIIOYEHHS 3aTUCBIBAETCA Ha 2-X JIydeBOM ocuuiuiorpade. Peructpupyrorces
u3MeHeHue Toka i(t) u HanpsbkeHus1Uo(t) B poliecce OTKITFOUEHHSI, COOTBETCTBEHHO
3anuchIBaloTCs rpaduueckoe nzo0paxkenue popmsl curHana B (aiiine bmp u nudposoe B Exel

B (paitse csv.

2. HOCJ’ICI[OBB.TCJ'ILHO B COOTBETCTBUU C PACIIOJIOKCHUEM aBTOMATUYICCKUX BBIKJIIOYATEIIeH
IMMPOBECTHU UCIIBITAHUA CO BCEMHU YCTAHOBJICHHBIMU aBTOMAaTaMH BO BCECX BBIIIC HpI/IBe)IéHHBIX

peKumMax.

KOHTpOJ’lLHBIe BOleOCbI/3aIlaHl/IﬂZ

3araHupOBaHHbIE pe3yabTathl | Bonmpocsl/3ananus s IpoBepKU
00y4yeHHMsI IO JUCLUIUIMHE
3HaTh: apl-1 Ocobennoctu 1.Copmynupyiite 3agauy, pemaemyro B Jr000M TUIIE

yCpOICTBa IyrOracuTENbHBIX CUCTEM

JIyTOTaCUTEIBHOTO YCTPOMCTBA.

2.0numuTe NpyuHIA ramedus Ayra B 1Y tuma
"nabupuHT".

3.MoeT JTi HCITOJIb30BaThCS CUCTEMA CEPUECHOTO
MarHUTHOTO JYThs MPU OTKIIFOUEHUH MOCTOSTHHOTO U
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3annaHupOBaHHbIE pe3ynbTaThl | Borpockl/3ananus s npoBepKu
00y4YeHUs 10 TUCITUTINHE

MEPEMEHHOT0 TOKa?

4.3a cuér yero MpoUCXOIUT ralieHUe B KaMepe TUIIa
"beppomarautHas ckoda"

5.ITouyemMy OTKJIFOUEHHE LIENU ITOCTOSSHHOTO TOKA
JyTOTaCUTENIbHOM penIéTKON He BBI3BIBAET OOJIBIINX
IEepEHANPSKCHUM:

6.Ilouemy HcOJIB30BAHUE AYTOTaCUTEILHONU PEIIETKU
0oJiee MEepPCIEKTUBHO B CPAaBHEHUHU C I'alllEHUEM B
dheppoMarHuTHOM cKoOe?

7.Chopmynupyiite KpUTEPHH OLIEHKU
MEPCIEKTUBHOCTU TOTO WJIM UHOTO AYTOTacUTEIbHOIO
YCTPOMCTBA.

8.B uém 3akirouaercs oneHka 3pPeKTUBHOCTU 1O
MaccorabapuTHBIM ITOKa3aTeIsIM TyTOTaCHTEIHLHOTO
ycTporcTBa?

9.I'me 601ee 3 hekTUBHO TPUMECHEHHE
JIyTOTaCUTEJIbHOW PEIIETKU?

VYMmers: apl-1 DOxcnepuMeHTanbHO 1.Hauepture cxemy J1abopaToOpHON yCTaHOBKH.
OIpeneNsTh XapaKTePUCTUKH 2.B kako#t nociea0BaTeIbHOCTH POBOAUTCS OIBIT?
JTyTOTaCUTENIbHBIX CUCTEM 3.Kakoe u3mepuresnsHoe 000pyJ0BaHHE

MCIOJIb30BAJIOCh JJIs TPOBEACHUS dKCIIepUMEHTa?
4.0nuuuTe METOAUKY IPOBEIEHUS IKCIIEpUMEHTA?
5.0nummmTe npoOieMsl ¢, KOTOPIMHU Bbl CTOIKHYINCH
IIPU NIPOBEICHUU SKCIIEPUMEHTA Ha BallEM arnapare-
MPOTOTHUIIE U KaK UX YAAJIOCh PEIIUThH?
6.Chopmynupyiite mpoienypy oopadoTku
pe3ynbTaTOB U3MEPEHUN?

7.PacckaxuTe Kakue NOArOTOBUTEIIbHBIE 1ECTBHS
HY>KHO OBIIIO OCYIIIECTBUTH HaJI anmnapaTom-
IPOTOTUIIOM NEPE] MPOBEIEHUEM U3MEPEHHI?

Onucanue MIKAJbI OLlEeHUBAHUS

Oyenxka: 5 («OTIINYHOY)
Hudicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuxu evinoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CIIM 3aJaHue
BBITIOJTHEHO B MOJIHOM 00'beMe WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenxa: 4 («X0poILI0»)
Huodicnuii nopoe sevinonnenus 3aoanus 6 npoyermax: 60
Onucanue xapakmepucmuku svtnonanenus 3uanus.; OueHka "Xoponio" BbICTABISETCS €CIU
OOJIBIIMHCTBO BOMPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE [T PEIICHUS 3a/1a4

Oyenka: 3 (KyIOBICTBOPUTEIHHOY)
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: OTeHKa "yI0BIETBOPUTEILHO" BHICTABIISETCS
€CITH 3aJIaHUE MMPEUMYIIIECTBEHHO BBITIOJTHEHO

Oyenka: 2 («<HEYIOBIETBOPUTEITHEHOY)
Onucanue xapakmepucmuku gvinonenus 3uanus: OleHKa "HeyJ0BIeTBOPUTEILHO" BBICTABISETCS
€CJIM 33JIaHUE BBITOJIHEHO HEBEPHO HJIU MIPEUMYIIECTBEHHO HE BBITOJTHCHO
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KM-2. JIP2. UcciienoBaHue 3J1eKTPOMATHUTHOM MOJACUCTEMbI aNINIAPATA-TIPOTOTUIIA

®opmbl peanauzanuu: YcrHas Gpopma

Tun koHTpoaBLHOr0 Meponpusitus: Jlabopatopnas padora

Bec xonTposabHoro meponpusitust B BPC: 15

IIpoueaypa npoBeieHHs1 KOHTPOJIBLHOro MeponpusatTusi: Co CTyIeHTOM NpoBOAUTCS Oecena o
XO/JIe BBINOJIHEHHSI JTa0OpaTOpHOW pabOThl U MONYyYEHHBIX pe3ynbraTax. CTyIeHTY BBIAAETCS JBa
BOIIpOCA 110 TeMe JIAOOpaTOpHOU paboThl M OTBOAUTCS 20 MUHYT Ha MOATOTOBKY K OTBETY.

KpaTlcoe coaecpiskaHMe 3aJaHUs:

HCCJ’IG,I[OBaHI/Ie aBTOMAaTHYSCKHX BBIKIIFOUATEIICH B PEXKUME TOKOB KOPOTKOI'O 3aMbIKaHH A

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3annaHUpOBaHHBIE PE3YJIbTAThI
00y4eHUs IO TUCHUILINHE

Bompocsi/3aganust 1151 IpoBepKH

3uare:  ap2-1  OcobGeHHOCTH
YCPOMCTBA  3JIEKTPOMArHUTHBIX
CUCTEM

1.Kak Biusier Macca NOJBMIKHBIX 4acTe aBTOMATOB Ha
JUHAMUKY cpaOaTbIBaHUs?

2.IIpu KakuX YCIIOBHSIX CIpPaBEAIUBO yTBEpKAeHUE: “Hem
MEHBIIIE 3a30p B JIEKTPOMATHUTE PACLCIUTENSA, TEM BBIIIE
TOKOOTPAaHUYMBAIOILAs] CTIOCOOHOCTh ABTOMATHYECKOTO
BBIKJIFOYATENs?

3.Kak Macca noJIBUKHBIX 4acTe KOHTAKTOPOB BJIMSAET HA
JUHAMUKY cpaOaTbIBaHU?

4.TTouemy Bce MOAYJIbHbIE ABTOMAaTHUECKUE BBIKIIKOYATENIN
TOKOOTPaHUYMBAIOLINE, & KOPITYCHbIE HET?

5.ITouemy B KOHTaKTOpax MEPEMEHHOr0 TOKa Ha OoJIbIINeE
TOKH UCIOJIB3YETCs MPe0Opa3oBaTeNb MUTAHUS?
6.Copmynupyiite rmaBHOe TpeOOBaHHE K aBTOMAaTHUECKUM
BBIKJTIOYATENSAM, 00J1aJat0IMM TOKOOTPAHUYMBAIOLIIM

s dexTom.

7.Kakue ¢puznyeckue NpuHIUIIBI IPUMEHSIOTCS IPU
pa3paboTKe CeNUaIbHOT0 KOHTAKTHOTO Y314,
oOecneunBaroIni ObICTPOE pa3MbIKaHHE KOHTAKTOB?
8.Kak ¢opmupyercs onTuMaabHOE COOCTBEHHOE MarHUTHOE
MOJIE OT TOKOBEAYIIEro KOHTypa?

9.Kak BBINOIHSIOTCSI KOHCTPYKTUBHBIE 3a30PbI B CUCTEME,
oOecrneunBaroue NPUHYAUTEIbHYIO BEHTUIISALIUIO
KOHCTpYKLHN?

10.Yto ga€t pa3menieHre MarHuTHOW CUCTEMBI B
KOHTaKTOpax Ha OO0JIbIINEe HOMUHAJIBHBIE TOKU Ha BBEPXY
KOHCTPYKIUHU B CPAaBHEHUU C TPAJAUIIMOHHBIM

pa3MenieHueM?
YMers: ap2-1 1.Chopmynupyiite poreaypy o0paboTKH pe3yIbTaToB
DKCIepUMEHTAIBHO ONpeNeNiTh U3MEpEeHui?
XapaKTEPUCTUKU 2.C xakuMu ipo0ieMaMu MPH MTPOBEACHNUHN SKCIIEPHUMEHTA

SJICKTPOMArHUTHBIX CUCTCM

CTOJIKHYJIUCh B BalllEM aImapaTre-poTOTHUIIE U KaK UX
YAAJI0Ch PEMIUTH?

3.0nuumre METOIMKY MPOBEACHUSI dKCIIEpUMEHTA?

4. Kakoe u3MepuTebHOE 000pYyTI0BaHNE UCIIOIH30BaJIOCh
JUIsl IPOBENIEHUS DKCIIEPUMEHTA?

5.B kaxoii mocienoBaTeIbHOCTH MTPOBOAUTCS OIBIT?
6.Haueptute cxemy 1a60paTOpHON YCTAHOBKH.
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3amaHupoOBaHHbBIE pe3ynbTaThl | Bompockl/3aganus 1uist IpoBepKU
00y4YeHUs 10 TUCITUTINHE

7.Pacckakute Kakve MOJAroTOBUTENbHbIE TEHCTBUS HYKHO
OBLJIO OCYILIECTBUTH HAJI alllapaToM-IIPOTOTUIIOM MEepe/T
MPOBEJICHUEM U3MEPEHUI?

Onucanue MKAJbI OICHUBaAHUA:

Oyenka: 5 («OTITUIHOY)
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuku binoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHUE
BBITIOJTHEHO B MOJIHOM 00'bEME WJIH BBITIOHEHO MMPEUMYIIIECTBEHHO BEPHO

Oyenka: 4 («X0OpOIIOY)
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuku ebtnoanenus 3uanus. OueHka "Xopomio" BbICTABISAETCS €CIIH
OOJIBIIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHUE JISI PEIICHUS 3a]1a9

Oyenxa: 3 («yAOBIETBOPUTEIHHOY)
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OueHKa "yJ0oBIETBOPUTEIBHO" BBICTABIISAETCS
€CJIM 3aJJaHu€e NPEUMYILIECTBEHHO BHIIIOJIHEHO

Oyenxa: 2 («HEYIOBIETBOPUTEIHHOY)
Onucanue xapakmepucmuku evinonnenus 3uanus: O1eHKa "HeyI0BIETBOPUTEIHHO" BBICTABIISIETCS
€CIIM 3a/IaHUE BBITIOJTHEHO HEBEPHO HMJIM NMPEUMYILECTBEHHO HE BBIITOJIHEHO

KM-3. JIP3. UcciienoBanue JMHAMMKHA PadoThl annapara-npoToTuia

®opmbl peanusanun: YcrHas Gopma

Tun koHTpoILHOrO MeponpusiTus: Jlaboparopnas padora

Bec koHTpOIbHOrO Meponpusitusi B BPC: 15

IIpouenypa npoBeaeHuss KOHTPOJIbHOro Meponpusitusi: Co CTyI€HTOM NpPOBOJIUTCS Oecena o
XO/JIe BBINOJIHEHHS J1abOpaTOpHON pabOThl U MONYyYEHHBIX pe3ynbraTax. CTyIeHTY BBIAAETCS JBa
BOIIpOCa 10 TeMe JabopaTopHOi paboThl U OTBOAUTCS 20 MUHYT Ha MMOATOTOBKY K OTBETY.

KpaTKOC CoACpKaHUEC 3aTaHMUA:
I/ICCJ'IGI[OBaHI/Ie BOCCTAaHABJIMBAIOIICTOCA HAITPSXKCHUA

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3arulaHUPOBaHHbIE pe3yabTatel | Bompocsl/3ananus 11 IpoBepKU

00y4YeHHMsI 110 TUCHHUIUIMHE

3Hatb: 1p3-1 OcOOEHHOCTH TMHAMUKU 1.ITouemy mpoliecc BOCCTAaHOBJIEHHUE HANIPSDKEHUS Ha
paboThI KOHTAKTaxX HOCHUT KOJIeOaTeNIbHBIN XapakTep?

2.Ilepeuncaute GpakTOphl, BIUSIOIIME HA YACTOTY
BOCCTAHABJIMBAIOLLETOCSI HAIIPSKEHUS?

3.Ha 4yTo BIMsIET CKOPOCTH BOCCTAHOBJIEHUS
HapsDKEeHUs?

4. Yto naét npuMeHeHue IyHTUPYIOIIETO
CONPOTHUBIICHHUS?

5.0t 4ero nmpouecc BOCCTaHOBIEHUS HA KOHTAKTax
MOYET OBITh OJJHO YaCTOTHBIM MJIH JIBYX YAaCTOTHBIM?
6.Ha yTo oka3pIBaeT BIMSHHAE YaCTOTA
BOCCTAHABJIMBAIOLLETOCSI HANIPSKEHUS?

7.Ha 4T0 OKa3bpIBaEeT BIUSHHUE XapaKTEP
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3annaHupOBaHHbIE pe3ynbTathl | Bonpocsl/3ananus A1 IpoOBEpKU
00y4YeHUs 10 TUCITUTINHE

KOMMYTHUPYEMOUW Harpy3ku?

8.IloueMy HOMHHAIBHBIA PabOYHil TOK B pEKUME
koMmyTanuu ACl KOHTaKTOpa OTJIMYaeTcs OT
HOMUHAJIBHOTO pabo4ero ToKa B peXUME
kommyTtanuu AC3?

9.0T yero 3aBHCUT BEPOSITHOCTb TOBTOPHOTO MTPOOOS
MIPOMEXKYTKA?

10.Kakwue ycrnoBusi, HEOOXOAUMEBIE TS
BO3HUKHOBEHHUS AYTH, CO3JJAI0TCSl Ha Karoze?

Ymers: np3-1  DkcrnepuMeHTaTbHO 1.Copmynupyiite nporenypy o0paboTku
OIIPe/IeIISATh JIMHAMUYECKHE pe3yIbTaTOB U3MEPECHUIT?

XapaKTEePUCTUKH  KOMMYTAllHOHHOI'O 2.C kakuMHu ipoOaeMaMu P MPOBEJCHUN
000pyI0BaHUs IKCIICPHMEHTA CTOJIKHYJIUCH B BallleM arlapare-

MIPOTOTHUIIE U KAK UX YAAJIOCh PEIIUTh?

3.0numuTe METOAUKY NPOBEICHUS SKCIIEpUMEHTA?
4.Kakoe u3MepuTenrHoe 000pyoBaHue
HCITOJIH30BAJIOCH JIJISl TPOBEICHHMS KCIIEPUMEHTA?
5.B kaxoii nociie10BaTeIbHOCTH IPOBOAUTCS OIBIT?
6.Haueptute cxemy n1abopatopHOil yCTaHOBKH.
7.PacckaxxuTe Kakue IOATOTOBUTEIILHEIC NTEHCTBHS
HY>KHO OBIIIO OCYIIIECTBUTH HaJl alnapaTom-
MIPOTOTHUIIOM TIEPE]I MPOBEACHUEM U3MEPEHUI?

Onucanne MKAJbI OIIEHUBAHUS

Oyenxa: 5 («OTIINYHOY)
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 10
Onucanue xapakmepucmuxu evinoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CIIH 3aJaHue
BBHITIOJTHEHO B MOJIHOM 00'beMe WIIHM BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenxa: 4 («X0poILI0»)
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 60
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIIo" BICTaBISETCS €CITN
OOJIBIIIMHCTBO BOIPOCOB PACKPBITO. BBIOPAHO BEPHOE HANPABJICHUE JJIS pEIIeHUs 3a/1a4

Oyenka: 3 («yTOBJIETBOPUTEIHHOY)
Hudicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuxu ebinonnenus snanus: OueHka "yIoBIeTBOPUTEIBHO" BBICTABIISETCS
€CITU 3a/1aHue NMPEUMYILECTBEHHO BHITIOJIHEHO

Oyenka: 2 («HEYJTOBJIETBOPUTEITHEHOY)
Onucanue xapakmepucmuku eoinonnenus 3uanus: OleHKa "HeyJ0BIEeTBOPUTEILHO" BBICTABISETCS
€CJIM 33JIaHUE BBIITOJIHEHO HEBEPHO HJTU MIPEUMYIIECTBEHHO HE BBIMTOJTHEHO

KM-4. JIP4. UcciienoBaHue KOHTAKTHOM CUCTEMbI U 3JIEKTPUYECKOI Ayrd anmnapara-
MPOTOTHUIIA

®opmbl peanuzanmuu: YcrHas Gpopma

Tun koHTpoLHOrO MeponpusTus: Jlaboparopnas pabora
Bec koHTpObHOrO Meponpusitusi B BPC: 15
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IMpoueaypa npoBeeHnsi KOHTPOJIBLHOr0 MeponpusaTusi: Co CTYJICHTOM MPOBOAUTCS Oecena o
XO7Ie BBITIOJIHEHUS J1aOOPaTOPHOI pabOThl M MOJYyYEHHBIX pe3ynbraraX. CTyIeHTY BbIIAeTCs JBa
BOIIPOCA MO TeMe JTab0opaTopHOi paboThl  OTBOIUTCS 20 MHHYT HA MOATOTOBKY K OTBETY.

Kpartkoe cogep:xkanue 3aiaHusA:
HccenenoBanue 3J€KTPUYECKON yTH TOCTOSIHHOTO TOKa

KoHTposibHbIe BONPOCHI/3a1aHUA:

3annaHupOBaHHbIE pe3ynbTathl | Bonpocsl/3a1anus s IpOBEpPKU

00y4eHUs IO TUCHUILINHE

3HaTh: np4-1 OcobeHHOCTH 1.3auem nenaercs annmpoKCUMalMs CTaTUYECKOM
yCpOMCTBA KOHTAKTHBIX CUCTEM nyru?

2.Kak MOKHO ompesieNnaTh yCIOBUS TralleHus 1yru?
3.MOXHO IPUMEHSATH allPOKCUMALUIO JJIs
MEPEMEHHOTO TOKa?

4.MOXHO 11 OIPEJIEIUTh 0KUAEMOE
nepeHanpsKeHue Npu OTKIIOYEHUN ?

5.MOXHO 11 ONpPENEIUTh PaCTBOP B KOHTAKTAX,
UCMOJb3Ys pacy€éT KPUTUYECKOTO pexuma?
6.IloueMy MOXHO PUMEHSITH annpokcumanuo BAX
JUI IEPEMEHHOI0 ToKa?

7.11ouemy mocie TO0CTUKEHU TOKOM KPUTHYECKOTO
pekuMa JJOJDKHO IPOUCXOAUTH €ro camoyracanue?
8.13-3a yero npumeHseTcs LIyHTUPOBaHUE CTOJI0a
JYT'M aKTUBHBIM COIIPOTHBIIEHUEM?

9.B kakux ciay4asx MaTepuaj KOHTAKTOB UMEET
3Ha4YeHUe MPHU OTKIIOUEHUH?

10.Kaxoit xapaktep nuMeeT u3MEHEHUE HANPSDKCHHE
CTaTMYECKOM yTre NEPEMEHHOI0 TOKa B TEYEHHUU
MOJIYTIEPHO/JIA €r0 CYIIECTBOBAHMSA?

YmMmers: np4-1 OxcnepuMeHTalIbHO 1.Onuimre MEeTOAMKY NMPOBEICHHS SKCIIEpUMeHTa?
OTIpEeeINATh XapaKTePUCTUKU 2.ChopmynupyiiTe npouenypy oopaboTku
KOHTAKTHBIX CUCTEM pE3yJIbTaTOB U3MEPEHNI?

3.C xakuMu npobieMamu Npu NpOBEACHUN
AKCIIEPUMEHTA CTOJIKHYJIMCH B BallleM anmnapare-
MPOTOTHUIIE U KaK UX YAAJIOCh PEIIUThH?

4.Kakoe u3mepurenbHoe 000pyaoBaHue
HCIIO0JIH30BAJIOCH JIJISl TPOBEICHHUS DKCIIEPUMEHTA?
5.B kakoii nocie10BaTeNbHOCTH TPOBOJUTCS ONBIT?
6.Haueptute cxemy 1ab0paTopHOI yCTaHOBKHU
7.PacckaxuTe Kakue moAroTOBUTENIbHbBIE AEHCTBUS
HY)KHO OBLJIO OCYIIECTBUTH HaJl almapaToM-
MIPOTOTHUIIOM NIEPEJ MPOBEACHUEM U3MEPEHUI?

Onucanue MKAaJbI OlICHUBAHUA:

Oyenxa: 5 («OTIIMYHOY)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 10
Onucanue xapakmepucmuxu evinonnenus 3uanusa: OueHka "oTINYHO" BBICTaBISAETCS €CIIM 3aJaHHe
BBITIOJTHEHO B TTOJTHOM 00'bEME WIIH BBITIOJTHEHO MMPEHMYIIIECTBEHHO BEPHO

Oyenxa: 4 («XOpOIIIOY»)
Huorcnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 60

17




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

Oyenka: 3 («yIOBJIETBOPUTEILHOY)
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHka "yI0BIeTBOPUTEIHLHO" BBICTABIISACTCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJTHEHO

Oyenxa: 2 («HEYIOBIETBOPUTEIBHO»)
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Heyn0BJIETBOPUTEIBLHO'" BBICTABIIACTCS
€CJIM 3aJ]JaHUE BBITIOJHEHO HEBEPHO WJIM MPEUMYILIECTBEHHO HE BBITTOJIHEHO

KM-5. KP1-1. Oco0eHHOCTD fiBJIeHHII B KOHTAKTAX IIPH BKJIIOYEHUH M Pa3MbIKAHUHU
KOHTAKTOB € TOKOM

®opmbl peanauzanuu: [luceMennas padora

Tun kouTposbHOro Meponpusitusi: KonrpospHas padora

Bec konTposbHoro meponpustusi B bPC: 10

IIpouenypa mpoBeaeHHsi KOHTPOJIBHOIO Meponpusitusa: Bo Bpemsi IpakTH4ECKOro 3aHATHUSA
CTYJEHTY BbIIalOTCSI BOIIPOCHI /i1l OTBETA HA HA HUX B MUCbMEHHOMU (hopMe. Bpemst Ha BbIIIOJIHEHUE
3aganug 1 gac.

Kparkoe cogepkanue 3agjaHus:
OTBeThTE HAa BOMPOCHI B CBOOOHON MUCHEMEHHOM (hopMe, TOSICHSSI CBOM OTBET IPH
HEO0OXOIMMOCTH PUCYHKaMU U cxemMamu. OTBeT JOHKeH OBITh OCHOBaH Ha MaTepHale,
MPOHICHHOM B paMKax pa3/esioB, KaCAIOIIUXCS YUETY KOHTAKTHBIX SIBJICHUI MTPH
MIPOCKTUPOBAHUH JIEKTPUUYECKUX aIllapaToB.

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3aIIaHUPOBaHHbBIE pe3ynbTaThl | Borpockl/3ananus s npoBepKU

00y4YeHHMsI 10 TUCHUIUIMHE

3uarp: jkl-1 TeopeTnueckue OCHOBBI 1.ITouemy mpu 3aMbIKaHMM KOHTAKTOB amrmapaTa
WHKEHEPHBIX METO/I0B pacuéra IPY BKIIFOYEHUHU BO3HUKAET BUOPALUsl KOHTAaKTOB?

KOHTAKTHBIX CUCTEM ITPU KOMMYTaIUH
2.JloueMy npu BKJIFOUEHUN KOHTAKTOB C TOKOM
KOPOTKOI'O 3aMbIKaHUSI IPOUCXOAUT OTOpOC
KOHTaKTOB?

3.IloueMy npu pa3MbIKAHUHU KOHTAKTOB C TOKOM
Harpy3Ky BO3HUKAET KHUJIKO METAININYECKUI
MOCTHK?

4.01 4ero 3aBUCUT NEPEXOJHOE KOHTAKTHOE
comnpoTuBIIeHHE?

5.I1pu kakoM pojie TOKa BOSHUKAET OOJBIINI MOArap
KOHTAaKTOB MPHU BKIIOYECHUH UHIYKTUBHOW Harpy3Ku
Ha IIOCTOSIHHOM WJIM HA TIEPEMEHHOM?

6.0T yero 3aBUCHUT AOITYCTUMAs TEMIIEpaTypa
KOHTAaKTOB IPU BKIIIOUYEHUH C TOKOM Harpy3ku?

7.3a c4€T Yyero MOXKeT MPOUCXOIUTh 3aBUCAHUE
KOHTAKTOB I1OCJIE€ TIEPBOHAYAIILHOIO 0TOpOCca MpH
TOKaX K.3.7

8.UeM omnpenenseTcss HEMOABUKHOE COCTOSTHUE
BO3HMKIIEH KOPOTKOM JIyTH IPU Pa3MbIKaHUH
KOHTAKTOB?
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3annaHupOBaHHbIE pe3ynbTaThl | Borpockl/3ananus s npoBepKu
00y4YeHUs 10 TUCITUTINHE

9.TpeGoBaHMsI K TOKOOTPAHUYHBAIOIIEMY
ABTOMATHYCCKOMY BBIKJIFOYATCIIIO ITPU BKIIFOYCHUHN
WY BKJIFOYEHHOMY TTPH BO3HUKHOBCHUH TOKA K.3.?
10.13-3a yero MoeT MPOU30UTH CBapUBAHUE
KOHTAKTOB TIPH ITPOTEKaHNH TOKOB K.3. Uepe3
KOHTaKTOp?

Onucanne MKAJbI OIleHUBaAHUS:

Oyenka: 5 («OTIAUYHO)
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 710
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "0TINYHO" BBICTABIISIETCS €CJIM 3aJaHue
BBITIOJTHEHO B MTOJIHOM 00bEME WIIH BBITIOJHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenxa: 4 («XOpoILI0»)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 60
Onucanue xapakmepucmuxu evinoinerus 3Hanus: O1eHKa "Xopoio" BEICTABISAETCS €CITU
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANIPABIICHUE JIJISl PEIICHUS 3a/1a4

Oyenka: 3 («yIOBJICTBOPUTEIHHOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHKa "yI0BIeTBOPUTEIHLHO" BHICTABIISCTCS
€CITM 3aJIaHUE MPEUMYIIECTBECHHO BBITIOJHEHO

Oyenxa: 2 («HEYIOBIECTBOPUTEIBHO»)
Onucanue xapaxmepucmuxu 6blnoanenus 3Hanus: OLeHKa "HeyJ0BIETBOPUTEIBHO" BBICTABIISAETCA
€CJIM 3aJIaHUE BBIIIOJIHEHO HEBEPHO UJIU MPEUMYILECTBEHHO HE BBINIOJIHEHO

KM-6. KP2-1. SIBjieHUs1 B KOHTAKTAaX CWJIbHOTOYHBIX aNNapaToB

®opmbl peaausanun: [lucemennas padbora

Tun kouTpoabHoro Mmeponpusitusi: KontponsHas padora

Bec konTposbHoro meponpusitusi B BPC: 10

IIpoueaypa npoBeaeHHsi KOHTPOJIBLHOIO MeponpuATHA: Bo BpeMs NPaKTUYECKOTO 3aHATHUSA
CTYJEHTY BBIIAIOTCS BOIIPOCHI /ISl OTBETA HA HA HUX B MUChbMEHHOHN (hopMe. Bpemst Ha BbIOJTHEHUE
3agaHus 1 Jac.

Kpartkoe conep:xxanue 3aganus:
OTBeThTE HAa BOMPOCHI B CBOOOHON MUCEMEHHOM (hopMe, TIOSICHSSI CBOM OTBET MPH
HEO0OXOIMMOCTH PUCYHKAaMHU U cxeMaMu. OTBET JOJKEH OBITh OCHOBAH Ha MaTepHae,
MIPOMICHHOM B paMKax pa3/eioB, KacalolUXCsl yUE€Ty KOHTAKTHBIX SIBJICHUH TIPU
MIPOCKTUPOBAHUH DJIEKTPUUYECKHUX aIllapaToB.

KoHTpoJibHbIC BONIPOCHI/3aJaHUA:

3aruIaHUPOBAHHBIE pe3ynbTathl | Bonpocsl/3aianus A1 IpoOBEPKU
00y4YeHHsI 110 TUCHUTUIMHE
3Hate: nk2-1  Teopernueckue 1.Yem MoxeT OBITH BBI3BAaHO CBApMBAaHNE KOHTAKTOB IPHU
OCHOBbl MH)KEHEPHBIX METOJOB BKJIFOUEHUH Ha KOPOTKOE 3aMbIKaHUE?
pacuéra mapaMeTpoB KOHTAKTHOM 2.IloueMy c MOBBIIIIEHNEM JUHAMUKA CPpaOaThIBAHUS
CUCTEMBI aBTOMara J0JDKHA MOBBIILIATECS €T0
OTKJIFOYAOILAsi CIIOCOOHOCTb?
3.YTo nporcxXoauT IpU pa3MbIKaHUM KOHTAKTOB C TOKOM
Harpysku?
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3annaHupOBaHHbIE pe3yNbTaThI
00y4YeHUs 10 TUCITUTINHE

Bonpocei/3aganus 11t mpoBepKu

4.IloyeMy KOHTAKTHBIN y3€JI JOJDKEH CO3/1aBaTh
HaNpaBJICHHOE ACHCTBUE HAIPSHKEHHOCTH COOCTBEHHOTO
MarHUTHOTO TIOJISI Ha BBIXOJI YT WX KOHTAKTHOTO
IPOMEXYTKa?

5.B kakux ciydasx TpH BKIOUYEHUU KOHTAKTOB C
TOKaMH K.3. MOKET HE IIPOU30UTU 0TOpOCa KOHTAKTOB?
6.UTo mpou30MaET MpH BKIIOUEHUH TOKA K.3. HA KUJIKO
METaJINYECKHUE KOHTAKThI?

7.113-3a 4ero BO3ZHUKAET OTOPOC KOHTAKTOB TIPH
BKJIIOYEHHH Ha TOKH K.3.7

8.B kakux ciaydasx oTOpoCc KOHTAKTOB IIPH BKIIOUECHUU
MOKET OBITh UCIIOJIb30BaH?

9.1714 4ero UCMONb3yeTCA UMITYIBC TOKA K.3. JIJISl CHCTEM
ynpaBjeHus?

Onucanne MKAJbI OIIEHUBAHUS

Oyenxa: 5 («OTIINYHOY)

Huorcnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISIETCS €CJIM 3aJaHUe
BBIIOJIHEHO B TIOJTHOM 00'bEME MJIH BBITIOJHEHO MMPEUMYIIECTBEHHO BEPHO

Oyenxa: 4 («XOpoILI0»)

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "Xopoio" BEICTABISAETCS €CIU
OOJIBIITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANIPABIICHUE JIJISl PEIICHUS 3a/1a4

Oyenka: 3 («yIOBJICTBOPUTEILHOY)
Huosienuii nopoe sévinonnenus 3adanus 6 npoyermax: 50
Onucanue xapaxmepucmuxu ebinoanenus snanus: OueHka "yIoBIeTBOPUTENBHO" BBICTABIISETCS
€CITU 3a/1aHue NMPEUMYILECTBEHHO BHITIOJIHEHO

Oyenka: 2 («HEYJTOBIETBOPUTEITHEHOY)
Onucanue xapaxmepucmuku 6vinoaneHus snanus: OLeHKa "Hey10BIETBOPUTEIIBHO" BBICTABIIAETCS
€CJIM 3aJIaHUE BBIITOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBHIOJIHEHO

KM-7. KP3-1. 3agaum pac4yéToB mapaMeTpoB MArHUTHBIX CHCTEM NPHUBO10B

KOHTAKTOPOB MOCTOAHHOIO U MEPEMEHHOT0 TOKA WUJIH pacuelmTe.neﬁ ABTOMATHYECCKHX

BBIKJIIOYATEJIeH

®opmbl peanusanuu: [lucbMenHas padora

Tun koHTpobHOrO MeponpusTus: KourponsHas pabota

Bec koHTpobHOr0 Meponpusitusi B BPC: 10

IIpoueaypa mnpoBeneHHsi KOHTPOJIBHOIO MeponmpuHsATHsA: Bo BpeMs NPAaKTUYECKOTO 3aHATHS
CTY/CHTY BBIJIAlOTCS BOIIPOCHI Il OTBETA HAa HA HUX B MUCbMEHHOM (popme. Bpems Ha BbINOIHEHUE

3aganug 1 4gac.

KpaTkoe cogep:kanune 3a1aHus:

OTBeThTE HAa BOIIPOCHI B CBOOOHON MUCEMEHHON (hopMe, TIOSCHSSI CBOM OTBET IPH
HEOO0XOIMMOCTH PUCYHKAaMH U cxeMaMH. OTBET JJOJKeH ObITh OCHOBAaH Ha MaTepualle,
IIPOMJICHHOM B PaMKax pa3/JeoB, KaCaloIUXCs PACUETY SJIEKTPOMAarHUTHBIX CUCTEM ITPU
IIPOEKTUPOBAHUH JIEKTPUYECKUX aIllIapaToB.
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KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3arIaHMpoOBaHHBIE  pe3yNbTaThl | Bompockl/3ananus Uit MPOBEPKH
00y4YeHHMsI 10 JUCLUIUIMHE

3uare: 1k3-1 Teoperuueckue 1.B uéM Cl10)KHOCTbh pac4€TOB MarHUTHBIX CUCTEM

OCHOBBI HH)XEHEPHBIX METOJOB KOHTaKTOPOB IIEPEMEHHOI0 TOKa?

pacuéra 3JIEKTPOMArHUTHBIX 2.IlepeuncanTe U3BECTHBIE METOBI PACUETa MATHUTHOM

CUCTEM IIPOBOJIMMOCTH BO3YIIHBIX 3a30pOB U c(HOpMYIUPYHTE HX
ocobeHHoctu?

3.Kak onpeenuth pabouuii 3a30p MPIMOXO0BOTO
AJIEKTPOMArHmTa, €CIi: a) U3BECTHBI paCTBOP KOHTAKTOB U
poBaj; 0) U3BECTHBI PACTBOP B KOHTAKTaX; B) U3BECTEH
IIPOBaJI B KOHTAKTax?

4. Kak onpefieuTh apaMeTpbl HAMarHM4MBaroen
KaTYIIKU MPY U3BECTHOM HAYaJIbHON HAarpy3ke B pabouem
3azope?

5.ChopmynupyiiTe KpUuTeprH BIOOPA KOHCTPYKIIHH
MarHMTHON CHCTEMBI.

6.Kak onpenenuthb cuity, IpUBEAEHHYIO K paboueMy 3a30py
JNeKTpoMaruura?

7.Kaka paccunTaTh TOKa B KaTYIIKE JJIEKTPOMarHuTa
MIEPEeMEHHOT0 TOKa MPH OIPE/IeJICHUH CUJIBbI B
AJIeKTpoOMaruure?

8.Kak ompenenuts cuiy B paboueM 3a30pe, eciii U3BECTHA
UHIYKIMS B pabodeMm 3a3ope?

9.Kak onpenenuTs cyMMapHyIO0 MarHUTHYIO
MIPOBOIUMOCTD 3JICKTPOMArHUTa MPU HATHYHUH JIBYX
paboyrx 3a30pOB, €CJIU U3BECTHA MTPOBOAUMOCTh OJTHOTO U3
HUX?

10.ITouemMy B HEKOTOPBIX U3BECTHBIX

KOHCTPYKITUAX PACIEITUTENICH aBTOMATUUECKUX
BBIKJIFOUATEIIEH IEPEMEHHOTO TOKA OTCYTCTBYIOT
KOPOTKO3aMKHYTBI€ BUTKH Ha MOJIFOCAX 3JIEKTPOMAarHUTOB?

Onucanue MIKAJIbI OLlEHUBAHUS:

Oyenka: 5 («OTIINYHOY)
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 10
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CIIH 3aJaHue
BBITIOJTHEHO B MOJIHOM 00'beMe WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenxa: 4 («XOpoILI0»)
Huodienuii nopoe evinonnenus 3aoanus 6 npoyenmax: 60
Onucanue xapakmepucmuku evtnoanenus 3uanus. OueHka "Xoponio" BbICTABISETCS €CIU
OOJIBIITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANIPABIICHUE JJIS pEIICHUS 3a/1a4

Oyenka: 3 (KyIOBICTBOPUTEIHHOY)
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 50
Onucanue xapakmepucmuiu evinonnenus 3uanus: OTeHKa "yI0BIETBOPUTEILHO" BHICTABIISETCS
€CITH 3aJIaHUE MMPEUMYIIIECTBEHHO BBITIOJTHEHO

Oyenka: 2 («HEYJTOBIETBOPUTEITHEHOY)
Onucanue xapakmepucmuku gvinonnenus 3uanusa: OleHKa "HeyJ0BIEeTBOPUTEILHO" BHICTABISETCS
€CJIN 33JITaHUE BBITOJIHEHO HEBEPHO HJIU MIPEUMYIIECTBEHHO HE BBITOJTHEHO
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KM-8. KP4-1. ®akTopbl, BIUAKIIHME HA JTUHAMHUKY CpadaTbIBAHUS KOHTAKTOPOB U

MardMTHBIX pacuermTe.]Ieﬁ

®opmbl peaquzanun: [TuceMennas padora

Tun KoHTpoIBHOr0 MeponpusaTus: KontponsHas padora

Bec konTpoabHoro meponpusitusi B bPC: 10

IIpouenypa mpoBeleHHsI KOHTPOJbHOIO MeponpusaTHs: Bo BpeMs NpakKTHYECKOTO 3aHSATUS
CTYJEHTY BBIIAIOTCS BOIIPOCHI /711 OTBETA HA HA HUX B MUChbMEHHOHN (hopMe. Bpemst Ha BbIIIOJTHEHUE

3amauus | gac.

KpaTkoe conep:kanue 3a1aHusi:

OTBeTbTe Ha BOMPOCHI B CBOOOIHOM MUCHMEHHOM (hOpMe, TOSICHSISI CBOW OTBET MPHU
HE00XO0IMMOCTH pUCYHKaMH U cxeMamu. OTBET JoJKeH ObITh OCHOBAH Ha MaTepualle,
NPOIIEHHOM B paMKaXx pa3/ieioB, KaCAlOIUXCsl PacUETy JTUHAMUKUA PaOOTHI
INEKTPOMEXAHUYECKUX MTOJCUCTEM IIPU IPOEKTUPOBAHUU JIEKTPUYECKUX aIIapaToB.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3arTaHupOBaHHbBIC pe3ynbTaThl | Bonpockl/3ananus ans npoBepKu

00y4eHUs IO TUCIUILIAHE

3HaTh: JK4-1 Teopernueckue 1.Kak BimseT Macca ITOJIBM>KHBIX YacTell aBTOMATOB Ha
OCHOBBI ~ MHJKEHEPHBIX  METOJOB JTUHAMUKY cpabaThIBaHUs?

pacqéTa JUHAMHUKHN Cpa6aTLIBaHI/I$I

2.B kakux TMNax aBTOMaTUYECKHUX BBIKIIIOYATEIEH YeM
MEHBIIIE 3a30p B 2JIEKTPOMArHUTe pacLEIUTeNsA, TEM
BBIIIIE TOKOOTPAaHUYHMBAIOIIAS CIIOCOOHOCTH?

3.Kax macca noABM>KHBIX 4acTell KOHTAaKTOPOB BIIHSIET
Ha JUHAMUKY CpaOaThIBaHUS?

4.Tlouemy Bce MOJyJIbHbIE aBTOMaTHUECKHE
BBIKJIIOYATEIN TOKOOTPAaHUYNBAIOILINE, & KOPIIYCHBIE
HeT?

5.IToueMy B KOHTAKTOpax NEPEMEHHOIO TOKA Ha
00JIbIIME TOKH MCTIONB3YETCsl IPeoOpazoBaTellb
MUTAHUS?

6.ChopmynupyiitTe ri1aBHOE TpeOOBaHUE K
aBTOMAaTMYECKUM BBIKITIOUATENIM, 00J1a1at0IIUM
TOKOOT'PaHUYUBAIOIINM 3 HekToM

7.3a cuéT Kakux PU3NYECKUX SBICHUIN 00eCTIeunBaeTCs
OBICTPOE pa3MbIKaHUE KOHTaKTOB?

8.3a cuet yero popMupyeTcst ONTUMAIbHOE
COOCTBEHHOE MarHUTHOE MOJI€ OT TOKOBEYILIETO
KOHTYypa?

9.I'ne BBIMOJHAIOTCS KOHCTPYKTHBHBIE 330Dl B
cucreme, 00ecreuynBaroIIue IPUHYAUTEIbHYIO
BEHTWIALIMIO KOHCTPYKIIMY anmnapara?

10.Yto naét pa3menieHrue MarHUTHOW CUCTEMBI B
KOHTaKTOpax Ha 0OJIbIINEe HOMUHAIIbHBIE TOKU

Ha BBEPXY KOHCTPYKIIMH B CPAaBHEHUU C TPAJAULIIOHHBIM
pa3MenieHuem?

Onucanune MKAJbI OIICHUBAHUA:

Oyenka: 5 («OTIUIHO)

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 0
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Onucanue xapakmepucmuKu 6blNOJIHEHUA SHARUA. OI_[CHKa "OTINYHO" BBICTABISACTCS €CIIN 3aJaHuc
BBIIOJIHEHO B ITOJTHOM 00BbEME MJIHM BEITIOJHEHO NpEUMYIICCTBEHHO BEPHO

Oyenxa: 4 («XOpoILO»)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax: 60
OnucaHnue xapakmepucmuxu evlnoineHus 3Hanus: OLeHKa "X0opouio" BICTaBISETCS €CIU
OOJIBITMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HAIIPABIICHHE JIJISl PEIICHUS 3a/1a4

Oyenka: 3 («yIOBJIETBOPUTEIILHOY)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHka "yI0BIeTBOPUTENIHLHO" BHICTABISACTCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJTHEHO

Oyenxa: 2 («HEYIOBIETBOPUTEIBHO»)
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Hey10BIETBOPUTEILHO" BBICTABIIACTCS
€CJIM 3aJ]JaHue BBITIOJIHEHO HEBEPHO WJIM MPEUMYILIECTBEHHO HE BBHITTOJIHEHO

2 cemecTp

KM-9. KP1-2. Ouenka 3¢)¢eKTHBHOCTH 1YIrOracuTeIbHbIX CHCTEM MOCTOSIHHOTO U
NepPeMEeHHOI0 TOKA

®opmbl peaquzanun: [TuceMennas padora

Tun koHTpOIBLHOr0 MeponpusaTus: KonrponsHas padbora

Bec kouTposabHoro meponpusitusi B bPC: 25

IIpouenypa mpoBeleHHsI KOHTPOJbHOIO MeponmpusaTHs: Bo BpeMsl NPaKTHYECKOTO 3aHATHUS
CTYJEHTY BBIIAIOTCS BOIIPOCHI JIJIs1 OTBETA HA HA HUX B MUChbMEHHOHN (hopMe. Bpemst Ha BbITIOTHEHUE
3aznanus 1 yac.

Kparkoe conepxxanue 3agaHus:
OTBeThTE HAa BOIIPOCHI B CBOOOHON MUCEMEHHON (hopMe, TIOSICHSISI CBOM OTBET IPH
HE00XO0/IMMOCTH pUCYHKaMH U cxeMamu. OTBET J0oJKeH ObITh OCHOBAH Ha MaTepualle,
MPONJICHHOM B paMKax pa3/iesioB, KaCaroIIUXCs pacyETy AYroracUTEeIbHbIX CUCTEM IIPU
IIPOEKTUPOBAHUHU IJIEKTPUUYECKUX AIIIapaToB.

KoHTpoJibHbIE BONIpOChI/3aJaHUSA:

3arIaHupOBaHHbIE pe3ynbTathl | Bonpocsl/3aganus Ans NpoBepKu

00y4eHUs IO TUCIUILINHE

3uare: nkl-2 Kpurepun oneHku 1.Ilepeuncnure 3a1aun, pemaeMple B JF0OOM THIIE
3(pGEKTUBHOCTH  JTyrOraCUTENbHBIX JyTOTaCUTENIBHOTO YCTPOMCTBA.

CUCTEM 2.ITosicHUTE IPUHITUT TAIlIEHHsI TyTH B

JyTOracUTIBHOM YCTPONCTBE TUMa "naOupuHT".
3.MoOXeT JI1 UCTI0IB30BATHCS CUCTEMA CEPUECHOTO
MarHMTHOTO AyTbs IIPU OTKJIFOUEHUH MOCTOSIHHOTO U
MIEPEMEHHOTO TOKa?

4.3a cuéT 4ero NpoUCXOoIUT ralieHUe B KaMepe THUIIa
"(heppomarautHas cko6a"?

5.IToyemy OTKJIFOUEHHE [IENHU TOCTOSHHOTO TOKA
JyTOracUTENIbHOM PeIIETKON He BBI3bIBAET OOJBIINX
NepeHanpsHKeHU N ?

6.IloueMy HcrioNb30BaHNE JyroracUTENbHOMN PEIIETKI
0oJiee MepCIeKTUBHO B CPAaBHEHHH C TallleHUEM B
beppoMarHuTHOM ckobe?

7.1lepeuncnure KpUTEPUH NIPU OLICHKH
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3annaHupOBaHHbIE pe3ynbTaThl | Borpockl/3ananus s npoBepKu
00y4YeHUs 10 TUCITUTINHE

HEePCIIEKTUBHOCTH TOTO WJIM HHOTO JAYTrOracUTEIbHOTO
YCTPOMCTBA.

8.Kax mpoBoaurcs onenka 3¢)(heKTHBHOCTH 110
MaccorabapuTHBIM ITOKa3aTelsIM 1yTOracCUTeIbHOTO
ycTpoiicTBa?

9.I1pu xakoM poje Toka 6oinee 3¢hHeKTUBHO
IPUMEHEHHE TYTOracUTeIbHON peméTKu?

Onucanue MKAJbI OICHUBAHUSA:

Oyenka: 5 («OTIUIHOY)
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku binoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHue
BBITIOJIHEHO B MOJIHOM 00BEME HJIM BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4 («X0OpOIIO»)
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapakmepucmuxu evinonenus 3Hanus: OleHKa "Xopouo" BEICTaBISAETCS €CIU
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BRIOPAHO BEPHOE HANIPABIICHHE /ISl PEIICHUS 3a/1a4

Oyenka: 3 («yIOBIETBOPUTEIHHOY)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OueHKa "yJ0BIeTBOPUTEIBHO" BBICTABIISAETCS
€CJIM 3aJJaHue PEUMYILIECTBEHHO BHIIIOJIHEHO

Oyenxa: 2 («HEYIOBIETBOPUTEIBHOY)
Onucanue xapakmepucmuku evinonenus 3uanus: O1eHKa "HeyI0BIETBOPUTEIHHO" BBICTABIISIETCS
€CIIM 3a/IaHUE BBITIOJTHEHO HEBEPHO MJIM NMPEUMYIIECTBEHHO HE BBIITOIHEHO

KM-10. KP2-2. IIponecchl AyrorameHusi B AyroraCUTeJIbHbIX CHCTEMAaX OCTOSHHOIO
U NepeMeHHOr0 TOKa

®opmbl peaausanun: [lucemennas padbora

Tun kouTpoabHoro Mmeponpusitusi: KonrponsHas padora

Bec konTposbHoro meponpustusi B BPC: 25

IIpouenypa npoBeaeHHsi KOHTPOJIBLHOIO MeponpusaTHA: Bo BpeMs NPaKTUYECKOIO 3aHATHUSA
CTYJEHTY BBIIAlOTCS BOIIPOCHI /ISl OTBETA HA HA HUX B MUChbMEHHOHN (hopMe. Bpemst Ha BbIIOJTHEHUE
3agaHus 1 Jac.

Kpartkoe cogep:xxanue 3aganus:
OTBeTbTe Ha BONPOCHI B CBOOOIHOM MUCHMEHHOM (hopMe, MOSICHSAS CBOW OTBET MpHU
HEO0OXOIUMOCTH pUCYHKaMu U cxemaMu. OTBET JOHKEH ObITh OCHOBAH Ha MarepHale,
IPOIIEHHOM B paMKaXx pa3/ieoB, KaCaloIUXcss 0COOCHHOCTSIM rallleHHs! 3JeKTPHUECKON TyTu
IIPU IPOEKTUPOBAHUH SJIEKTPUUYECKUX aIllapaToB.

KoHTpoJibHbIC BONIPOCHI/3aJaHUA:

3aruIaHUPOBAHHBIE pe3ynbTaThl | Bonpockl/3aganus s npoBepKu

00y4YeHHsI 110 TUCHIUTUIMHE

3Hare: 5k2-2 Teoperndyeckue OCHOBBI 1.®du3uka mporecca AyroramieHus B

WHKEHEPHBIX METOJI0B pacuéra JyrOoracUTeNbHOM peréTKy Ha IEPEMEHHOM TOKE:

[1apaMeTPOB JyroracuTENIbHON CUCTEMBI 2.Du3MKa raieHyst 1yru ¢ CEpueCHbIM MarHUTHBIM
OyThEM B IYrOracUTEIbHOU KaMmepe THUIa
"n1aGupuHT ":
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3annaHupOBaHHbIE pe3ynbTaThl | Bonpocsl/3aganus ams npoBepKu
00y4YeHUs 10 TUCITUTINHE

3.®u3uKa raieHus Ayru B 1yroracCuTeIbHON
PELIETKH HA TIOCTOSIHHOM TOKE.

4.®Du3uKa rameHus 1yru NIepeMeHHOro TOKa B
(heppoMarHuTHOM cKkoOe.

5.®u3uKa rameHuss Ayru MOCTOSHHOTO TOKE B
(heppoMarHuTHOM cKkoOe.

6.3a cuéT yero co3/arTCs YCJIOBUS TalllEHUS AyTH
B PEXKUME PEIKUX KOMMYTAIIMI Ha MOCTOSTHHOM
TOKE B JyroracuTeJIbHOU KaMepe Tuma "mupoKas
e ?

7.B uém 3aKkITI04yaloTCsl HeIOCTATKH TallleHHsl IyTH C
CEePUECHBIM MATHUTHBIM JyThEM?

8.005acTh NpUMEHEHHUsI IIYHTOBOT'O MarHUTHOTO
yThsl B AYTOTaCUTEILHON KaMepe TUa
"nmabupuHT".

9.B kakux ciyyasix UCIOJIb3yeTCs
JyroracuTeNbHas CUCTeMa TUMa "OTKPBITHIN
pa3pbiB"?

10.ITpu KakuX 3HAYEHUSIX TOKA MPUMEHSETCS
(dbeppomarauTHas ckoba?

Onucanne MKAJbI OIlCHUBAHUS:

Oyenxa: 5 («OTIINYHOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 70
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISIETCS €CJIM 3aJaHIe
BBITIOJTHEHO B MOJIHOM 00'beMe WIJIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenxa: 4 («XOpoILI0»)
Huosienuii nopoe sévinonnenus 3adanus 6 npoyermax: 60
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIo" BEICTaBISETCS €CITN
OOJIBIIIMHCTBO BOIPOCOB PACKPBITO. BBIOPAHO BEPHOE HANPABJICHUE JJIS pEIIeHUs 3a/1a4

Oyenka: 3 («yIOBJICTBOPUTEIHHOY)
Huosicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuxu ebinoanenus snanus: OueHka "yIoBIeTBOPUTENBHO" BBICTABIISAETCS
€CIIU 3a/1aHue NMPEUMYILIECTBEHHO BBITIOJIHEHO

Oyenka: 2 («HEYJTOBIETBOPUTEITHEHOY)
Onucanue xapaxmepucmuku 6vinoaneHus snanus: OLeHKa "Hey10BIETBOPUTEIIBHO" BBICTABIIAETCS
€CJIM 3aJIaHUE BBIITOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBIOJIHEHO

KM-11. KP3-2. Oc00eHHOCTH BOCCTAHABJIUBAIOIIEHCH MPOYHOCTH B Iyre HU3KOI0
HaNPSAKESHUS

®opmbl peanusanuu: [lucbMenHas padora

Tun koHTpoabHOro MeponpustTus: KourponsHas pabota

Bec koHTpObHOrO Meponpusitusi B BPC: 25

IIpoueaypa mnpoBefeHHsi KOHTPOJIBHOIO MeponpuHsATHsA: Bo BpeMs NPaKTUYECKOTO 3aHATHS
CTYZACHTY BBIJIAIOTCS BOIIPOCHI Il OTBETA HA HA HUX B MUCbMEHHOH Gopme. BpeMs Ha BbIIOJIHEHNE
3aganug 1 4gac.

KpaTkoe cogep:xkanue 3a1aHus:
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OTBeTbTE Ha BOMPOCHI B CBOOOIHOM MUCHMEHHOM (hopMe, TOSICHSISE CBOW OTBET MPHU
HEOO0XOIMMOCTH PUCYHKaMH U cxeMaMu. OTBET JoJKeH ObITh OCHOBAH Ha MaTepualle,
IIPOMICHHOM B PaMKax pa3/elioB, KaCarolUXCsl yU4ETy KOMYTAllMOHHBIX SIBJICHUH IIPU
IIPOEKTUPOBAHUHU IEKTPUYECKUX AIIapaToB.

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3aryaHupOBaHHbIE pe3yabTathl | Bompocsl/3aganus 1iis IpoBepKU

00y4eHHS 10 JUCIUIIIIHE

3HaTh: nK3-2 Teoperuueckue 1.Ilepeuncaure hakTOPHI, BIUSAIOUINE HA AMIUTUTYLY
OCHOBBI ~ MH)KCHEPHBIX  METOJIOB BOCCTAaHABJIMBAIOIIETOCS HANPSDKEHHUS.

pacuéra IpPOLECCOB MpPU TallleHUU 2.Yemy paBHO 3HaU€HHE BOCCTAHABIIMBAIOLICHCS
IyTu MPOYHOCTH IPOMEKYTKA, €CIIM U3BECTHA BEIMYNHA

HaIpsHKEHNS TOBTOPHOTO 3ayKUTaHMsI 1yTu?

3.MMeeT 11 3HaYEHUE YACTOTA BOCCTAHABIUBAIOLIETOCS
HaNpsDKeHUS Ha TPeOOBAHUS K BEIUYMHE
BOCCTAHABJIMBAOLIEHCS IPOYHOCTH KOMMYTHUPYEMOTO
MIPOMEXYTKA?

4.Bnuser nu XxapakTep Harpy3Ku Ha 4acTOTy
BOCCTAHABIIMBAIOILIErOCsl HAIPSKEHUS?

5.Ha yto BiusieT yrou capura (a3 Mexy TOKOM U
HaIpspDKEHUEM KOMMYTHpYeMOil nenu?

6.Kakoe BimsiHuE UMEET BETUYMHA UIYHTUPYIOLIETO
COTPOTHUBIICHUSA?

7.Kak Bnusier xapakTep Harpy3Kku Ha TpeOOBaHUE B
BEJIMYMHE BOCCTAHABIIMBAOILEHCS IPOYHOCTH?
8.Cchopmynupyiite TpeOOBaHUE K BETHMUUHE
BOCCTaHABJIMBAOLIEICS IPOYHOCTH IPHU AKTUBHOMN
Harpyske.

9.ChopmymupyiiTe TpeOOBaHNE K BETUIHHE
BOCCTAHABJIMBAIOILENCS IPOYHOCTH NPU UHAYKTUBHON
Harpyske.

10.ITouemy KocuHYyC yria casura ¢a3 oka3blBaeT
BJIMSIHUE HAa aMILTUTYAYy BOCCTaHABIMBAIOLIETOCs
HaIpsHKEHUs?

OnucaHue MKaJbI OlleHUBAHUS:

Oyenxa: 5 («OTIUYHOY)
Huorcnuii nopoe sevinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OleHKa "0TINYHO" BBICTABISETCS €CIIH 3aJaHue
BBITIOJIHEHO B MOJHOM 00BHEME HJIM BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenxa: 4 («XOpOIIIOY»)
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu evinoneHus snanus: OueHkKa "XopoIo" BEICTABISIETCS €CIH
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE [T PEIICHUS 3a]1a9

Oyenka: 3 («yIOBIETBOPUTEIIEHO)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapakmepucmuku ebinonneHus 3nanus: OueHKa "yI0BIeTBOPUTENLHO" BBICTABISETCS
ecJIM 3aJlaHue IPEUMYIIECTBEHHO BBITIOIHEHO

Oyenka: 2 («HEyJOBIECTBOPUTEIHHOY)
Onucanue xapakxmepucmuxu evinoaneHus sHanusa: OneHKa "Hey10BIeTBOPUTENIbHO" BBICTABIISETCS
€CJIN 33JIaHUE BBIITOJIHEHO HEBEPHO WUJIU MPEUMYILECTBEHHO HE BBINIOJIHEHO
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KM-12. KP4-2. KomnboTepHbie NIPOrpaMMHbIe CPeICTBA J1JI MOACJIUPOBAHUS U

aHaJM3a MPOIECCOB MPH PACYETAX KOHTAKTOPOB HJIM ABTOMATHYECKHX BbIKJII0YATE el

®opmbl peaquzanun: [TuceMennas padora

Tun KoHTpoIBHOr0 MeponpusaTus: KontponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 25

IIpouenypa mpoBeleHHsI KOHTPOJbHOIO MeponpusaTHs: Bo BpeMs NpakKTHYECKOTO 3aHSATUS
CTYJEHTY BBIIAIOTCS BOIIPOCHI /711 OTBETA HA HA HUX B MUChbMEHHOHN (hopMe. Bpemst Ha BbIIIOJTHEHUE

3amauus | gac.

KpaTkoe conep:kanue 3a1aHusi:

OTBeTbTe Ha BONPOCHI B CBOOOIHOM MUCHMEHHOM (hOpMe, MOSICHSISE CBOW OTBET MPHU
HE00XO0IMMOCTH pUCYHKaMH U cxeMamu. OTBET JoJKeH ObITh OCHOBAH Ha MaTepualle,
IIPOMICHHOM B paMKax pa3JeJoB, KaCaroIUXCs IPUMEHAEMBIM IIPU IPOEKTUPOBAHUN
JNEKTPUYECKUX aIIapaToB IPOrPAMMHBIM CPEICTBAM.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3aHHaHI/Ip0BaHHHe PE3yJIbTAaThI BOHpOCLI/ 3aJlaHuA JJIA IIPOBCPKU

06y‘~I€HI/I$I I10 AUCLUIIIINHE

3Hatre: nx4-2 Ilomgxomel k
MaTEeMaTUYECKOMY
MOJICITHPOBAHUIO
HH3KOBOJIBTHOI'O
KOMMYTallMOHHOT'O
000pyI0BaHUS

1.OnuiuTe mpouece co3iaHus U 0COOEHHOCTH HaCTPOMKHU
MO/JI€JIM KOHTAaKTHON CUCTEMbI aBTOMaTHYECKOIO
BbIKII04arTess. OCHOBHBIE ypaBHEHUs. JlonmyeHus.
HcxonHble fanHble U pe3ysbTaT MoJAenupoBanus. Kak
MCIIOJIb3YIOTCS JAHHBIE IPOBEAEHHBIX IKCIIEPUMEHTAIbHBIX
MCCJIEJOBAaHUM MTPU CO3JaHUU MOJENn?

2.0numuTe MpoLece Co31aHus U 0COOEHHOCTH HACTPOMKHU
MOJIEH JIEKTPOMAarHuTa KOHTAaKTOpa IMOCTOSIHHOTO TOKaA.
OcHoBHble ypaBHeHus. [Jonymenus. VicxoqHsle JaHHbBIE U
pe3ynbTaT MoJenupoBanus. Kak ucrnonb3yroTcst JaHHbIE
IIPOBEAEHHBIX SKCIIEPUMEHTANIBHBIX UCCIIEJOBAHUN ITPU
CO3JaHUU MOJeIn?

3.0numuTe mporece Co31aHusl U 0COOEHHOCTH HACTPOMKHU
MOJIEIH JIEKTPOMarHuTa KOHTaKTOpa ePEMEHHOr0 TOKa.
OcHoBHble ypaBHeHus. [Jonymenus. VicxoqHsle JaHHbBIE U
pe3ynbpTaT MoJenupoBanus. Kak ucrnonb3yroTcst JaHHbIE
IIPOBEAEHHBIX SKCIIEPUMEHTANIBHBIX UCCIIEJOBAHUN ITPU
CO3JaHNUU MOJeIn?

4.0numure npouecc co3AaHus 1 0COOEHHOCTU HACTPOIKH
MOJIEH 3JIEKTPOMAarHUTHOTO paclEnUTelNsi aBTOMaTHYECKOT O
BbIKII04aTess. OCHOBHBIE ypaBHEHUs. JlomymeHus.
Ucxonubie nanHbie U pe3ynbTaT MojenupoBanus. Kak
MCIIOJIb3YIOTCS JAHHBIE MPOBEAEHHBIX IKCIIEPUMEHTAIbHBIX
WCCIIEIOBAHUY TIPU CO3IaHUU MOJETHU?

5.0numuTe mporece co3IaHus U 0COOEHHOCTH HaCTPOUKH
MOJIEJIA MEXaHNYECKON cucTeMbl. OCHOBHBIE YPaBHEHUS.
Jonymenns. MicxoaHsle 1aHHbIE U PE3yabTaT
MojienarpoBaHusl. Kak nCnonp3yroTcs: JaHHbBIE MPOBEAEHHBIX
AKCIEPUMEHTAJIbHBIX UCCIIEN0BAHUMN IIPU CO3AAHUN MOJIEIH?
6.0numuTe mporece Co3IaHus 1 0COOEHHOCTH HaCTPOUKH
TEIUIOBOM MOJENH anmnapara-npotorumna. OCHOBHbIE
ypaBHeHus. Jlonmyienus. MicxoaHble naHHbIe U pe3yiabTaT
MozienpoBanusl. Kak ncnosp3yroTcsl JaHHbBIE IPOBEAEHHBIX
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3annaHupoBaHHbIE pe3yNbTaThl | Bompockl/3ananus A1 IpOBEPKU
00y4YeHUs 10 TUCITUTINHE

SKCIICPUMCHTAJIBHBIX HCCHeﬂOBaHHﬁ IMpHu CO3JIaHNH MO,Z[CJ'II/I?

Onucanune MKAJbI OICHUBAHUA:

Oyenka: 5 («OTIUIHOY)
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuku btnoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHue
BBITIOJTHEHO B MTOJIHOM 00'bEME WIIH BBITIOIHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4 («XOpOIIO»)
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 60
Onucanue xapakmepucmuku ebtnoanenus 3uanus. OueHka "Xopomio" BbICTABISAETCS €CIIH
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABIICHHUE [Tl PEIICHUS 3a]1a4

Oyenxa: 3 («yAOBIETBOPUTEIHHOY)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapaxmepucmuxu evinoinenus 3Hanus: OueHka "yJ0oBIETBOPUTEIBHO" BBICTABIISAETCS
€CJIM 3aJJaHu€e NPEUMYILIECTBEHHO BHIIIOJIHEHO

Oyenxa: 2 («HEYIOBIETBOPUTEIBHOY)
Onucanue xapakmepucmuku evinonnenus 3uanus: O1eHKa "HeyI0BICTBOPUTEIHHO" BBHICTABIISIETCS
€CIIM 3a/IaHUE BBITIOJTHEHO HEBEPHO MJIM NMPEUMYIIECTBEHHO HE BBIITOJIHEHO

JI1s1 KypcoBOro npoexkra/padorsl
1 cemectp
1. Onucanue KII/KP

KypcoBoil NpoeKkT HampaBieH Ha U3Y4YEHHE KOHCTPYKLUMHM anmnaparta-npororumna. CTyneHTy
BbIIaETCSl MH/IMBU/IyaJIbHOE 33JJaHUE B BUJIE PEAIbHOTO 00pa3iia HU3KOBOJIBTHOIO 3JIEKTPUUECKOT0
annapaTra — aBTOMaTHUYECKUI BBIKIIOYATENb WIM KOHTAKTOP. 3aJjaua B U3y4YEeHUH KOHCTPYKTHUBHBIX
0COOEHHOCTEM BCeX MOACUCTEMA DIIEKTPUYECKOrO ammapara, a TakkKe OSKCIEePUMEHTAIbHOE
OIPEEIICHUE UX XaPAKTEPUCTHUK.

11. Ilpumepewl 3a0anus u memol padomaot

IIpumep 3ananus
1. Omnpenenenune napamMeTpoB KOHTAKTHO — AYTOTaCUTEIbLHON CUCTEMBI 1.1 Beimonaenue
yepTexka (ICKU3a) TOKOBEIYIIMX YaCTe KOHTAKTHO — IyTOTaCUTEIbHON CUCTEMBI C
oIpezieIieHueM reOMETPUUYECKUX Pa3MEPOB CEUECHHUE, IJTUH KaX/I0T0 y4acTKa TOKOBEIYILIEro
KOHTYpa.
1.2 Ompenenenune cuibl KOHTAKTHOTO HAKATHSI B HAYATHPHOM W KOHEYHOM TIOJIOKESHUH.
OreHka yienbHON BETHYMHBI CUJIBI HA KOHTAKTHI B HA4YaJIbHOM U KOHEYHOM MonoxeHun H/A.
1.3 Ompenenenune pacTBOpa KOHTAKTOB, IIPOBajia KOHTAKTOB.
1.4 Ompenenenue napaMeTpoB KOHTAKTHBIX MPYXHUH: JUAMETP MPOBOJIOKH, KECTKOCTb,
KOJIMYECTBO BUTKOB, HAYaJIbHOE Ha)KaTHE U JUIMHA PY>KUH B HAYaJIbHOM TOJOXKEHHH.
Omnpenenenue ycunuil B KoHTakTax PHad. Pacy€r koHeUHOro ycuius o BEIM4YMHE ITpoBaja U
BBIUMCIEHHOH XECTKOCTH PKOH. (puKCHpoOBaTh BEIMYMHY 3a30pa B MATHUTHOW LIENTU
ANIEKTPOMArHUTa B MOMEHT KacaHHUsl KOHTAKTOB (ISl KOHTAKTOPOB).
1.5 Omnpenenenune nepexoHOT0 KOHTAKTHOTO COTIPOTUBIIEHUS B COOTBETCTBUU C
pexomennanusamu ['OCT 17441 n. 2.6.2.
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1.6 Ompenenenue MIOTHOCTH TOKA B MOJBHUKHBIX U HETIOJIBUKHBIX YaCTSIX KOHTAKTHOTO Y311,
B THOKOM CBSI3M MOJABM)KHOTO KOHTAKTa U B THOKOM CBSI3M TEIIOBOTO paclenuTes. (1o
BO3MO>KHOCTH)

1.7 Onpenenuts ycuive Ha peike pacuenuTess BO B3B€AEHHOM MOJI0KEHUU MOCeIHEH,
BBI3BIBAIOIIETO OCBOOOKICHUH 3aIENKNA aBTOMAaTHYECKOTO BhIKIItoYaresst. OnpenenuThb
yCWIHE POTUBOACHCTBYIOIIEH NPYKUHBI MATHUTHOI'O PACUEIUTENS B HAYAJIbHOM U
KOHEYHOM TIOJIOKEHHUSX, 3a()UKCHPOBATh BETMUYMHY 3330Pa, COOTBETCTBYIOLIETO STHM
nosioxkeHusAM. OIpeaenuTb COOTHOLLIEHHUS I1JI€Y B IKOPE MAarHUTHOI'O PACUEIUTENS K perKe
3amménku. OnpeaenuTs 3TU Ke apaMeTpsl JUIsl TEMJI0BOIO PACLEIIUTEINS.

1.8 I[TocTpoeHnue NpOTUBOACHCTBYIONICH XapaKTEPUCTUKU B KOHTakTax PHau. PkoH, mpoBai B
KOHTaKTax , pacTBOP, IPUBEIEHHOM K 3a30py B 3JIEKTPOMAarHure (s KOHTaKTopa) u
MarHMTHOTO pacuenuTess (A1 aBTOMAaTUYECKOTO BBIKJIIOUATES).

1.9 IlocTpoeHue KOHTAaKTHO TOKOBenyIlel cucteMbl B 3D ¢ yu4€ToM peanbHbIX pa3MeEpOB U
KOHTaKTHBIX YCHUJIUU.

2.051eKTpOMarHuT. BBINOTHUTH CIEAYIOLIUE ONIEPALIUN:

- OIIPEAENIUTh TUIl MATHUTHOM LIENH, FT€OMETPUUECKUE TapaMETPbl MATHUTHOW LIETIH,
HAYaJIbHBIN 3a30p MAarHUTHOM LN, (PUKCUPOBATH BEIMUMHY 3a30pa B MarHUTHOM LIeTIH B
MOMEHT KaCaHHsI KOHTAKTOB, COOTHOIIEHHUE TUIONIa/1e OXBAaYEHHON KOPOTKO3aMKHYTHIM
BUTKOM U CBOOOJHOM, pa3Mephl U MaTepuall KOPOTKO3aMKHYTOIO BUTKA ; - apaMeTpbl
BO3BPATHBIX NPYKUH: AUAMETP MPYKUHBI, AUAMETP IMPOBOJIOKH, KOJIMYECTBO BUTKOB,
KECTKOCTh, BEJIMYMHY HAYAJIbLHOTO WM KOHEYHOI'O YCUJIHS, CO3/1aBa€MOr0 BO3BPATHOMN
NPYKUHOM, JJIMHA MIPYKUH B HAYAJIbHOM IIOJIOKEHUH.

- [IocTpoenne NpOTUBOACUCTBYIOLIEH XapAaKTEPUCTUKU JJIs1 3JIEKTPOMArHiTa KOHTAKTOPA.
3.25eKTpOMarHuTHEIN pacuenuresb. OnpeaenuTb:

-1apaMeTpbl MArHUTHOW LI€NHU, TUIl MAarHUTHOM LIeTH;

-yCUJIME BO3BPATHOM NPYKMHBI B HAUAJIbHOM U KOHEYHOM TIOJIOKEHUSX; pa3Mepbl pblyara
SAKOPS, HAYaJIbHbIA U KOHEYHBI 3a30p MATHUTHON CUCTEMBI;

ycuiMs Ha cpabaThiBaHUE pacuenuTens PHau B Ha4aaIbHOM MOJI0KEHUH SIKOPS ¢ EpecuyEToM
Ha yCUJIME JUIl MarHUTHOTO M TEIJIOBOTO pacuenuTenei. B ciiyyae HEeBO3MOKHOCTH
M3MEpPEHMS HA PEiKe 3aIIENKH BBIIIOJHUTh U3MEPEHHUS 110 OTAEIBHOCTHU I PEUKU U
MarHUTHOT'O pacUEenuTeNs, MpU ATOM (PUKCUPOBAaTh BEIMYMHBI 3a30pa U COOTBETCTBYIOLIEE
€My YCWJINs IPOTUBOACUCTBYIONIMX CHJI B MarHUTHOM CHUCTEME IIPU KACAHUHU pblYara sikops
paMKHU paclenuTes.

OKCIepUMEHTAIIBHO ONPEIeNIUTh TOK (aMIIEPBUTKH) CpabaThIBaHUsI MAarHUTHOT'O PacLEUTENs
U BpeMmsl cpabaThiBaHus. BBIMOIHNUTE NOCTPOEHNE MPOTUBOIEHCTBYIOIIEN XapaKTEPUCTUKH [T
MarHMTHOTO PacLEIUTENs.

2. llpoBeneHue NCIBITAHUI AMHAMUKY ariapara Ha CpabaThIBaHUE M OTITYCKaHHE
(KOHTaKTOp) € TOKOM Harpy3kH ¢ ocuiiorpadupoBaHieM MePEXOIHbIX MPOLIECCOB B IIETH
KAaTYLIKH U B CHJIOBOM LIETIH.

3. IIpoBenenue ucnplTaHUI aBTOMAaTHUECKOTO BHIKIIIOUATENS HA OTKIIIOYEHHE TOKOB
KOPOTKOT'O 3aMbIKaHUS C OCIIIIOrpagupoBaHUEM IpolieccoB oTkItoueHus. [1o
OCLMJIJIOTpaMMaM ONpPEAETUTh BEIUYHHY TOKA, IPU KOTOPOM MPOUCXOAUT OTOPOC KOHTAKTOB.
OnpenenuTh BETUYUHY TOKA CMBIKAHUSI KOHTAKTOB IIPH CIaJie TOKA K.3. U MUHHUMAaJIbHOE
BpeMs cpabaTbIBaHUs MEXaHU3Ma CBOOOJHOTO pacueruieHus. PacuéTHpIM myTéM onpenenuThb
BEJIMYHUHY 0TOpOCa KOHTAKTOB. [IpoBecTH olieHKy Hayana nepeMenieHus: OOpHbBIX TOUEK
JyTH.

4. TlpoBecTu 3KCIIEpPUMEHTANILHBIE UCCIIEIOBAaHUE TUHAMUKH JIEKTPOMArHuTHOTO MPUBO/Ia
KOHTAKTOpa C OCHMIUIOrpaUpOBaHUEM MTEPEXOTHBIX MTPOLIECCOB B KATYILKE AJIEKTPOMAarHuTa,
C ONpeJleJIeHNEM TOKOB BKJIIOUEHHSI U yIEep>KaHUs, CpeAHEN CKOPOCTH MepeMelleHUs
MOJIBUYKHBIX KOHTAKTOB IIPY BKJIIOYEHUH U OTKJIFOUEHUH.

Onpenenenre napaMeTpoB TyroracuTeNIbHON CUCTEMBI: BHIIOJHUTh 3CKU3 YTOracUTEIbHOM
CHCTEMBI B COOTBETCTBUH C €€ FreOMETPUUECKUMHU pa3MepaMu, ONpPeAeTIUTbh 00BEM
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JyTOraCUTENIBHON KaMepbl, KOJIMYECTBO IIJIACTUH PEIIETKH, €€ pa3Mephl, pACCTOSTHUE MEXKIY
IUTACTUHAMU, TOJILIMHY U T€OMETPHUIO IIIIACTUH, 00BEM KaMepsbl, MO I1 MJIACTUH.

Tematuka KII/KP:

HpOCKTI/IpOBaHI/Ie CHWJIBHOTOYHOI'O KOMMYTAlIMOHHOI'O allllapaTta. I/IsyquI/Ie KOHCTPYKIIUU U
SKCHCPUMCHTAJILHOC OITPCACIICHUEC XAPAaKTCPUCTHUK allllapaTa-npoTOTHUIIA.

KM-1. Bbinosnenuss 1-ro pasnena: «H3mepeHne mnapaMeTpoB KOHTAKTHO-TOKOBeIYIIei
CHCTeMBbI 1 eé rpaduueckoe npeacTaBjIeHne»
Onucanue MKaJIbI OEHNBAHUS

Oyenka: 5 («OTIAUYHO)
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 10
Onucanue xapakmepucmuku evinoneHus 3uanusa: OueHka 5 («OTINYHOY), €CIIU 33/1aHUE TTOTYUYEHO
C ono3iaHueM He OoJiee yeM Ha 2 Hellenu

Oyenxa: 4 («XOpoILO»)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu evlnoanerus 3nanus: OueHka 4 («xopoluioy), €Clii 3aaHue MOTyYeHO
C omo3/aHueM He OoJiee yeM Ha 3 Helenu

Oyenka: 3 («yIOBJICTBOPUTEIHHOY)
Huoicnuii nopoe evinonanenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: OneHka 3 («yIOoBIETBOPUTEIHHOY), €CITH
3aJJaHKe TIOJYYCHO C OI03aHueM OoJiee YeM Ha 3 Hellelu

Oyenxa: 2 («HEYIOBIECTBOPUTEIBHO»)
Onucanue xapakmepucmuku goinonnenus 3uanus: OueHka 2 («HeyJoBISCTBOPUTEIBHOY), €ClIn
3aJlaHUe HE BBINOJIHEHO

KM-2. Beinosinenne 2-ro pasaena: «McciaenoBanne JMHAMHYECKHX NapaMeTPOB anmapara-
NPOTOTHIIA»

Onucanue MKAJbI OLleHNBAHUS

Oyenka: 5 («OTIINYHOY)
Huosienuii nopoe sévinonnenus 3adanus 6 npoyermax: 10
Onucanue xapakmepucmuku vinonnenus snanus: OueHka 5 («OTIIMYHOY), €CIIH 33aJaHUE MTOIYIEHO
C omo3/1aHueM He OoJiee yeM Ha 2 HeJlesn

Oyenxa: 4 («XOpoILI0»)
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 60
Onucanue xapaxmepucmuxu evlnoanerus 3nanus: OueHka 4 («xoporIoy), €Clid 3aaHUe MOTyUYeHO
C ono3/laHueM He OoJiee yeM Ha 3 Henenu

Oyenka: 3 (KyIOBJICTBOPUTEIHHOY)
Huodicnuii nopoe évinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHKa 3 («yIOBIETBOPUTEIHHOY), €CITH
3aJJaHKe TIOJYYCHO C OMO3aHueM OoJiee YeM Ha 3 Hellelu

Oyenka: 2 («<HEYJTOBIETBOPUTEITHEHOY)
Onucanue xapakmepucmuku goinonnenus 3uanusa: OueHka 2 («HeyJOBISCTBOPUTEIBHOY), €CIIU
3aJJaHie HE BHITIOJTHEHO

KM-3. Beimoanenne 3-ro pasagena: «IlloctpoeHne Harpy3o4HbIX XapaKTepHCTHK anmapara-
IMPOTOTHUIIA)»

Onucanune MKAJbI OIICHUBAaHUA
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Oyenka: 5 («OTIAUYHO)
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 710
Onucanue xapakmepucmuku evinonenus 3uanusa: OueHka 5 («OTINIHOY), €CIIU 33/1aHUE TTOTYUYEHO
C ono3iaHueM He OoJiee yeM Ha 2 Hellenu

Oyenxa: 4 («XOpoILO0»)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu evlnoanerus 3Hanus: OueHka 4 («xopouioy), €ciiv 3aaHue MOTy4eHO
C ono3iaHueM He OoJiee yeM Ha 3 Helenu

Oyenka: 3 («yIOBJIETBOPUTEILHOY)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: Onenka 3 («yIoBIETBOPUTEIBHOY), €CIIH
3aJJaHKe TIOJYYCHO C OM037aHneM OoJiee ueM Ha 3 Helenu

Oyenxa: 2 («HEYIOBIETBOPUTEIBHO»)
Onucanue xapakmepucmuku goinonnenus 3uanus: OueHka 2 («HeyJoBIECTBOPUTEIBHOY), €ClIn
3aJlaHUe HE BBINOJIHEHO

KM-4. Bepmmonnenne 4-ro pasgena: «llonyyennme pacyéTHbIM NmYTEéM  TATOBOM
XAPAKTEPUCTHKHM  JJIEKTPOMATHMTA  KOHTAKTOpPa WJIM  MAarHWTHOIO  paculenuTess
ABTOMATHYECKOI0 BBIK/IIOYATEIS»

Onucanue MKaJIbl OEHNBAHUSA

Oyenka: 5 (KOTITUIHOY)
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakxmepucmuxu 8vinonnenus sHanusa: OneHka 5 («OTINYHOY), €CIIU 3a/laHue TOTYyYeHO
C OIIO3JaHHMEeM He 0oJiee yeM Ha 2 HeASIu

Oyenka: 4 («X0OpOIIO»)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 60
Onucanue xapakmepucmuku goinonnenus 3uanus: OueHka 4 («XopoIoy), eciy 3aJaHue MOIy4eHO
C OIo31aHueM He OoJiee 4yeM Ha 3 Helelnu

Oyenka: 3 («yI0OBIETBOPUTEIIEHO)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapakmepucmuxu eoinonnenus 3uanus: OneHka 3 («yI0BIE€TBOPUTEIBHOY), €CIIH
3aJlaHue MOJIYYEeHO C ONo3aHueM OoJiee ueM Ha 3 Helenu

Oyenka: 2 («HeyIOBIETBOPUTEIHHOY)
Onucanue xapakmepucmuku vinonnenus snanus: OneHka 2 («HeyIOBIETBOPUTEIBLHOY), €CIIN
3aJJaHH€ HE BHIMIOJIHEHO

2 cemecTp

I. Onucanue KIVKP

KypcoBoll mpoeKT MoOJeNUpOBaHUM paHee HKCIEPUMEHTAIBHO MCCIEJOBAHHOIO —ammnapara-
IpOTOTHMNA. 3ajadya B CO3/JaHUM MATEMATUUYECKHUX MOJENEH BCEX IOJICUCTEM 3JIEKTPHUUECKOTO
anmnapara-npoTOTUIIA U CPAaBHEHHUE C SKCIEPUMEHTAIbHBIMU 3HAUEHUSIMU, [TOJIyY€HHBIMH B TIEPBOI
Y4acTH KypCOBOTO IMpoekTa. B wurore ywamemycs HeoOXoquMo chopMyIHUpoBaTb 0OOCHOBAHHBIE
MPeJIOKEHUS 10 YAyYIIEHUIO KOHCTPYKIIMH alllapaTa-npoToTHIIA.

11. Ilpumepul 3a0anun u memol padomaot

ITpumep 3ananus
1. Omnpenenuts napamMeTpsl TOKOBEAYILETO KOHTYpa MPH CIETYIOIUX YCIOBUAX:
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- TOK HOMUHAJIbHBIN JIs1 JAHHOTO TUIIOpa3Mepa armapara, TeMIeparypa neperpena
tokoBenymumx dacteit 650C (Temneparypa okpyxatomeit cpenst 400C), Temneparypa
neperpeBa KOHTAKTOB [0 OTHOLICHUIO K TeMIiepatype TokoBeaymux mmH  (1- 2)0C.
Martepua KOHTaKTOB METa/NIOKepaMuKa Ha OCHOBE cepeOpo — okuch kaamus (Ag CdO 85/15).
Pac4éTel BBIMOIHUTH 11O U3BECTHBIM (JOPMYJIaM U3 KypCOB «DIEKTPHUUECKHE KOHTAKTBD» U
«OCHOBBI TEOPUH AIEKTPUUYECKUX ANapaToOB.

2. OmnpenenuTh KOHTAKTHOE YCUJIHE, O0ECTIEUNBAOIIee HEOOXOIMMYIO BETMUUHY
MEPEXO0/IHOTO KOHTAKTHOI'O CONPOTUBIICHUS, CPABHUTH C PE3yJIbTaTaMU dKCIEPUMEHTA, U
temriepatypy neperpesa ( 1-2)0C 1o OTHOIIEHUIO K TEMIIEpaType TOKOBEAYIIUX IIIHH.

3. Ilo coBpemenHo# meroauke ¢ npumeHeHueM MKD B mporpamme Comsol Multiphisic
OIpEAEIUTD Iepenaj TEMIIEpaTypbl B KOHTAKTaX 1O BHIXOAHBIX KJIIEMM IIPU OTCYTCTBUU
KOpITyCa.

4. TloBropuTh pacu€Tsl IpU HAIUUUU Kopiiyca. [loctpouts kapTuHy pacnpeneneHus
TEMIEPATyphbl U BUXPEBBIX MOTOKOB B Kopryce. [Ipu HeoOXo1uMOoCcTH BBITIOTHUTD
KOPPEKTHPOBKY T€OMETPHUECKUX PA3MEPOB TEIIOBBIX KAHAIOB, 00ECIIECUNBAIONINX TPEOYeMbIi
nepernaj TemMieparyp.

5. OueHutbh HapsHKEHHOCTh COOCTBEHHOI'O MarHUTHOTO IOJIS , CO3/1aBaE€MOT0
TOKOBEAYIIMM KOHTYPOM B TOUKE KOHTakTHpoBaHUs. [locTponTs 3aBucUMOCTh cuitbl JlopeHiia
OT TOKa OTKJIFOUEHUSI.

6. OrmnpenenuTs BEIUYUHBI JIEKTPOIMHAMUYECKIX CHJI B KOHTAKTaX B PEXKHUME K.3. U
AJIEKTPOMAarHUTHBIX CHUJI, CO3/IaBAEMBIX HANPSKEHHOCTHIO COOCTBEHHOI'O MAarHUTHOTO IOJIS
TOKOBEAYIIEro KOHTYpa. [locTpouTh 3aBUCHMOCTh CyMMAapHO# CUJTBL, ACHCTBYIOIIECH HA
MOJIBUYKHOM KOHTAKT, IPU U3MEHEHUU TOKOB KOPOTKOI'O 3aMbIKaHUS

7. CpaBHUTH pacu€THBIC 3HAYCHHSI TOKOB IPU OTOPOCE KOHTAKTOB U UX MOCIEAYIOLIETO
CMBIKaHMsl, C BEIMYNHAMU TOKOB, [TOJTyY€HHBIMU B SKCIIEPUMEHTE.

8. PacuérupiM myTéM nomo0paTh 3Hau€HHE TOKA, COOTBETCTBYIOIIETO MPeIeIbHON BETHUNHE
neperpeBa Ha BbIXOAHbBIX KiiemMmax 650C.

9. OueHUTh HarpeB KOHTAKTOB B PE&XKUME PEAKMX KOMMYTALUH (U1 KOHTAaKTOPOB) U B
peXHUMeE K.3. ISl aBTOMAaTHYECKHUX BBIKIIOYATEICH.

10.ITpoBecTH MpoBepKY KOHTAKTOB Ha CBAPUBAEMOCTB (JIIsI KOHTAKTOPOB).

11. ITpoBecTn cpaBHEHHE MTOTYUYEHHBIX PACYETHBIX MapaMETPOB C TapaMETpaMHU armnapara —
nporotuna. Caenars BEIBOJBI.

III. PacuyéT mapamMeTpoB 371€KTPOMAarHuTa KOHTaKTOpa

W3BecTHO: TeoMeTprudecKue napaMeTpbl MATHUTHOW CUCTEMBI, BBITIOJIHEHHbIE B yacTH | mm.2;
TOKH BKJIIOUEHHS U Y€ KaHMSI B KaTYIIKE 3JIEKTPOMAarHuTa, IoJIydeHHble B yacTu [ nm.4.
PacuérabiM yTéM ¢ mpuMeHeHueM nporpaMmmHoro odecneuenust Matlab moctpouthb
3aBUCUMOCTD TATOBOM XapaKTEPUCTUKU 3JIEKTpoMarHuTa. OLEHUTh OKUAAEMBII YPOBEHb
IIYJIBCALMM 3JIEKTPOMAarHUTHOW CHJIbI B KOHEYHOM I0JI0KeHUHU. [IpoBecTn cpaBHEHHE
Pac4E€THOU TATOBOM XapaKTEPUCTUKU DJIEKTPOMArHuTa ¢ IIOCTPOCHHOU paHee XapaKTePUCTUKOU
MIPOTUBOJICUCTBYIOIIUX CHJI.
IV .Pacu€r nmapaMeTpoB MarHUTHOI'O PaCLEIUTENSA

1o n3BecTHBIM IMapaMeTpaM MarHUTHOTO PACLETIMTEINS ¢ IPUMEHEHUEM ITPOTPAMMHOIO
obecnieuenus Matlab mocTpouTh 3aBUCMMOCTb TATOBOM XapaKTEPUCTUKH JIEKTPOMArHUTa.
OnpenenuTts TOK (amMIiep — BUTKH) cpaOaThIBaHUS PACLETIUTENS , CPABHUTD C Pe3yIbTaTaMH
JKCIIEPUMEHTA.
V. Pacuér napaMeTpoB CUCTEM TyTOralieHUs
1. JInst KOHTaKTOPOB C AYrOracUTEIBHOM CUCTEMOM THIA «IyrOracUTENbHAs PEIIETKA»
MPUMEHUTh METOJUKY M. 1. ¥ 1.2 ,u3N0KeHHy10 B MeToanudeckoM nocodue M.C.TaeBa B
MOJTHOM 00BEME I IEPEMEHHOI0 TOKa. OLIEHUTh OXKHJIaeMoe BpeMs ramenus. J{is
ITOCTOSIHHOT'O TOKA MCIOJIb30BATh KAMEPY THUIIA «y3Kash) IIEJIb.
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2. 115 KOHTAKTOPOB C IyTOTaCUTEIHHON CUCTEMOH B BUJIC «MarHUTHOW CKOOBIY,
WCIIOJIb30BaTh JICKIIMOHHBINA MaTtepuall Kypca «lIpoekTupoBaHue ..

3. Pacuér mapameTpoB AyroracHTEIb,HOW CUCTEMBI aBTOMATUYECKUX BBIKIIFOUATEICH 110
YIOPOIIEHHON METOJMKE, U3JIaraéMoi B JICKIIMOHHOM MaTepHuae Kypca.

3.1 TIpoBecTu OIIEHKY MMapaMeTPOB TYTOTaCUTEIHHOW CUCTEMBI TPUMEHHUB METOJIHKY,
YUYUTBHIBAIONIYIO PEaIbHbIC 3HAYEHHUS BOCCTAHABIMBAIOIICICS MPOYHOCTH KOHTAKTHOTO
MIPOMEKYTKA, MOJYYEHHBIE U3 KaTAJIOKHBIX TAHHBIX armnapara — IpOTOTHUIIA.

3.2 IlpoBecTH OLICHKY JaBJIEHUS B IyTOracUTEIIBHOM Kamepe, 3Hast €€ 00BEM, TOK OTKITFOUCHUS
Y JUIUTEIBbHOCTD MPOLIECCa OTKIIOUCHHUS.

3.3 ComocTaBUTh MOYYEHHBIC PE3YJIbTAThI 10 BCEM MMOKA3aTEIsAM C 00pa3ioM — IPOTOTHIIOM.
Cnenath BEIBOJBL.

TemaTuka KII/KP:

[TpoexTrpoBaHKe CUIBHOTOYHOIO KOMMYTALIMOHHOTO anmnapara. Pacuér napamerpos
IPOEKTHUPYEMOTO arnmnapara.

KM-1. Beinosinenne 5-ro pasgena: «PacuéTr napaMerpoB KOHTAKTHO-TOKOBeyllell CHCTeMbD»
Onucanue MKaJIbI ONCHUBAHUSA

Oyenxa: 5 («OTIINYHOY)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 70
Onucanue xapakmepucmuku epinonnenus 3uanusa: Ouenka 5 («OTIMIHOY), €CIU 3a/IaHUEe MTOITYUYEHO
C Omo3/1aHueM He 0oJiee YeM Ha 2 Hellelu

Oyenxa: 4 («XOpoILI0»)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu gvlnoanerus 3nanus: OueHka 4 («xopolIioy), €Clid 3aaHUe MOTy4eHO
C omo3JaHueM He OoJiee yeM Ha 3 Helenu

Oyenka: 3 («yIOBJIETBOPUTEILHOY)
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 50
Onucanue xapakmepucmuxu evinoinerus 3Hanus: OneHka 3 («yI0BIECTBOPUTEIIBHOY), €CITU
3aJJaHMe TIOJIYYEHO C OI03aHueM OoJiee yeM Ha 3 HeJlenu

Oyenka: 2 («HEYJTOBIETBOPUTEITHEHOY)
Onucanue xapakmepucmuku goinonnenus 3uanus: OueHka 2 («HeyJ0BIECTBOPUTEIBHOY), €ClIn
3aJJaHie HE BBITIOJHEHO

KM-2. BeinosiHenne 6-ro pasgena: «OnpeneseHue napaMeTpoB AyroracuTeJIbHON CHCTEMbD)
Onucanue MKaJIbl OEHNBAHUSA

Oyenxa: 5 («OTIUYHOY)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 10
Onucanue xapakmepucmuku goinonnenus 3uanusa: OueHka 5 («OTIUYHOY), €CIIU 33/1aHUE TOIY4EHO
Cc ono3iaHueM He OoJiee yeM Ha 2 Hellenu

Oyenxa: 4 («XOpOIIIO»)
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu evinoineHus sHanus: OneHka 4 («XopoIoy), eciu 3aJaHue MOJIY4YeHO
C OIO3J]aHNEeM He OoJjiee yeM Ha 3 Helleu

Oyenka: 3 («yIOBIETBOPUTEIIEHO)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapakmepucmuku binonnenus snanus: OueHka 3 («y10BIETBOPUTEILHOY), ECIH
3a7laHue MOJTYYEHO C OM03AaHNeM Oosiee 4eM Ha 3 Henenu
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Oyenxa: 2 («HEYIOBIETBOPUTEIBHO»)
Onucanue xapakmepucmuku goinonnenus 3uanus: OueHka 2 («HeyJOBIETBOPUTEIBHOY), €CIIN
3aJJaHHE HE BBIIIOJIHEHO

KM-3. Boinosinenue 7-ro pasaena: «BblnojiHeHHE TEIVIOBbIX PACYETOB TOKOBEIYIIUX CUCTEM
B CTATHYECKOM M THMHAMUYECKOM PeKUMAX))

Onucanue MKaJbI OIleHUBAHUS

Oyenka: 5 («OTIAUYHO)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 710
Onucanue xapakmepucmuku evinonnenus 3uanusa: OueHka 5 («OTINIHOY), €CIIU 33/1aHUE TTOIYUYEHO
C ono3iaHueM He OoJiee yeM Ha 2 Hellenu

Oyenxa: 4 («XOpoILO0»)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu evlnoanerus 3Hanus: OueHka 4 («xopoluioy), €clid 3a1aHUe MOTy4YeHO
C ono3aHueM He OoJiee yeM Ha 3 Helelu

Oyenka: 3 («yIOBJICTBOPUTEIHHOY)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: OneHka 3 («yIOoBIETBOPUTEIHHOY), €CITH
3aJJaHKe TIOJYYCHO C OI03aHueM OoJiee YeM Ha 3 Hellenu

Oyenxa: 2 («HEYIOBIETBOPUTEIBHO»)
Onucanue xapakmepucmuku goinonnenus 3uanus: OueHka 2 («HeyJ0BIECTBOPUTEIBHOY), €ClIn
3aJlaHUe HE BBINOJIHEHO

KM-4. Bbinonnenue 8-ro pasgena: «Pacyér amHaMH4YecKHMX NapaMeTpPoOB amnmapara
NMPOTOTHUIIA ¢ IPUMeHeHueM nporpaMmMHuoro cpeacrsa EasyMag 3D»
Onucanue mMKaabl OLCHUBAHUS

Oyenxa: 5 («OTIINYHOY)
Huodienuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku vinonnenus snanus: OueHka 5 («OTIIMYHOY), €CIIH 33aJaHUE MTOIYyIEHO
C O1o3/1aHueM He OoJiee yeM Ha 2 Hellenu

Oyenxa: 4 («X0poILI0»)
Huodienuii nopoe evinonnenus 3aoanus 6 npoyermax: 60
Onucanue xapaxmepucmuxu gvlnoanerus 3nanus: OueHka 4 («xoporIoy), €Clid 3aaHUe MOTyUYeHO
C ono3/laHueM He OoJiee yeM Ha 3 Henenu

Oyenka: 3 («yIOBJICTBOPUTEILHOY)
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuxu evinoinerus 3Hanus: OneHka 3 («yI0BIECTBOPUTEIBHOY), €CITU
3aJJaHMe TIOJIYYEHO C OI037aHueM OoJiee yeM Ha 3 HeJlenu

Oyenka: 2 («<HEYIOBIETBOPUTEITHEHOY)
Onucanue xapakmepucmuku goinonnenus 3uanusa: OueHka 2 («HeyJOBIECTBOPUTEIBHOY), €CIIN
3aJJaHie HE BHITIOJTHEHO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
1 cemectp

@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

1. YcnoBue ramenus 1yru Ha IEPEMEHHOM TOKe. BinsiHue xapakrepa Harpy3ku Ha
s dexTuBHOCTD AyrorameHus. Yem oObsCHIETCS BEPOSITHOCTh TallleHHs! IyTH MOCIie BTOPOTO
WIM TPETHETO NEPEX0/A TOKA Uepe3 HyIb?

2. TpeboBaHMsI K OpraHU3ALNH ITYTH MIEPEMEIEHUS OMOPHBIX TOYEK IYTH OT MECTa UX
BO3HUKHOBEHHMS 10 BXOJa B JYTOTaCUTEIBbHYI0 CHCTEMY Ul TOKOOIPAaHUYMBAOIINX
ABTOMATUYECKUX BBIKJItOUaTesell. B uéM 0COOEHHOCTh EpeMENIEHMsI KATOAHBIX M aHOIHBIX
OIOPHBIX TOYEK?

3. HanpskeHue UCTOYHMKA MOCTOSIHHOTO Toka Uy, = 220 B, conpotuBiieHne 1ienu Harpy3ku
1,7 OM. BbiOpaTh anmpokcuManuo BOJbT-aMIEPHON XapaKTEPUCTUKU U OIPEIECITUTh
KPUTHYECKYIO JUIMHY, COOTBETCTBYIOIIYIO YCIIOBUIO TaII€HUs JyT'H, a TaK K€ KPUTUYECKUU TOK
caMOyracaHus ¥ HallpspKeHUE AyTH, COOTBETCTBYIOIIEE STOMY MOMEHTY.

IIpoueaypa nposenenust

Dk3aMeH MpoBoAuTcs B ycTHOM (opme. CTyneHTY BblAaeTCcs OWJIET COCTOSIIMNA U3 ABYX
TEOPETHUECKUX BOMPOCOB M 3a7a4u. BpeMs Ha MoaroToBky kK oTBeTy | yac.

L Ilepeuens Komnemenyuil/uHOUKaAmMOpPoO8 u KOHMPOIAbHBIX 60NPOCOB NPOBGEPKU PE3YbHAN 08
0CBOCHUA OUCUUNTUHDL

1. Komnerenuusi/Unankarop: UJ-1nk-2 AHanu3upyeT HaZeKHOCTh SJEKTPOTEXHUUECKUX
00BEKTOB Ha CTAJUH MPOESKTUPOBAHUS

Bonpocel, 3aganus
1.B kakux ciaydasix ra3oJliHaMU4eCKHe MPOLIECChI IPU BXOXKAECHUU AYTH B PEIIETKY UTPAIOT
onpeaensouyo posib? TpeOoBaHUS K TEOMETPUUECKUM pa3MepaM MapaMeTpoB PEIETKH,
oOecnieunBaromux 3 (HEeKTUBHOE TAIEHUE JTYTH.
2.TennoBoe pene. Haznauenue, mpuHuMI aeiicTBus. MaTepuansl, IpUMEHsSIEMbIE B KAU€CTBE
TEPMOIACCUBHOI'O ¥ TEPMOAKTHUBHOTO clI0€B OnmeTana. CriocoObl HarpeBa OMMeTasia u ero
CBSI3b C BETMYMHON HOMHUHAJIBHOIO TOKa. B 4éM TpyIHOCTH peanu3anuu TEIIOBOro pene Ha
Masble TokU (1A u meHee)?
3.Pa3mblkaHNe KOHTAaKTOB C TOKOM Harpy3kH. KuakomeTalanuyeckuii MOCTHK. SIBieHue
HAIpPaBJIEHHOI0 NIEPEHOCa MaTepUaa ¢ KaTo/a Ha aHOJ IPU OJHOPOIHBIX KOHTAKTHBIX
MaTepuanax. OCOOEHHOCTb IPO3UN KOHTAKTOB W3 METANIOKEPAMUUYECKUX H
MOHOMAaTEPHAJIOB.
4.0co06eHHOCTh JABMKEHHUS OTIOPHBIX TOUEK IYTU Ha pa3IU4HbIX MaTepuagax (IpOBOASIINX U
(beppoMarHuTHBIX) B HaYalIbHOU (ha3e pa3MblkaHus Ayru. Kpurepun Hayana IBUKEHHUS.
Oco0eHHOCTD MepeMeIeHUsI aHOJHBIX U KaTOAHBIX OMOPHBIX TOYEK JAYTU U MPOSBICHHE STOM
0COOEHHOCTH Ha MPOLIECC raleHust yTH B PEKUME PEIKUX KOMMYTAIHA.

MartepuaJbl 1JIsi NPOBEPKH OCTATOYHBIX 3HAHUI
1.Yemy paBHa UHAYKIHS HACKHIIIEHUS TPaHC(HOPMATOPHOTO JKeJe3a:
OTBETHI:
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a.Bs=3Tx;
0. Bs=1,8Tn;
B. Bs =1Tm.
Bepwnsriii oteT: 6. Bs= 1,8Tm;
2.YeMy paBHa IOCTOSTHHAS BPEMEHU 3aTyXaHUs IPU BOSHUKHOBEHUHU TIEPEXOTHOTO MpoIiecca
TOKa KOPOTKOT'O 3aMbIKaHUsI Ha HU3KOM HaNPsHKCHHH:
OtBeThI:
a. 7= 45Mmc;
0. == 10mc;
B. 7= 15Mmc.
Bepusrii otBet: 6. = 10Mc;

2. Komnerenuust/Mugukarop: N-2nx-2 @opMynupyeT KpUTEPUH ONITUMAILHOCTH TIPH BBIOOPE
M3BECTHBIX TEXHUUYECKUX PEIICHUN U TIPOCKTUPOBAHUU HOBBIX JICKTPOTEXHUYECKUX 0OBEKTOB

Bonpocel, 3a1anns
1.YcnoBue ramenus 1yru Ha NIEpeMEHHOM TOKe. BiMsiHue xapakTepa Harpy3ku Ha
3¢ (deKTUBHOCTH AyrorameHus. YeM o0bsCHAETCS BEPOATHOCTh rallleHusl 1yTH 110ciie BTOPOro
WM TPETHETO MEPEX0/A TOKA Uepe3 Hyb?
2.Tunel IyroracUTENIbHBIX YCTPOUCTB HA IIOCTOSIHHOM U IIEpeMeHHOM Toke. OCHOBHas 3aJaua,
pemaemasi B KaKJI0M U3 HHX II0 CBOEMY, HO IPUBOJAIIAS K ralleHuto Jyru. KOHCTpyKTUBHBIE
0COOEHHOCTH PAa3IMYHbIX THIIOB AYTOracUTEIbHBIX YCTPONCTB U 00JIACTH UX UCHOIb30BAHHUS.
3.I'amenue nyru noctossHHOro ToKa. [loHsATHE «KpUTHYECKUE TOKW». B uéM Ci10:KHOCTh
pa3paboTKH KOMMYTaTopa Ha 00J1acTh KPUTHUECKUX TOKOB? SIBIICHHE «CaMOyracaHUsI»AyTu
I10CJIE NTPEOTOJIEHUS KPUTUYECKON TOUKHU IIPU KPUTHYECKOU JUTMHE AYTH.
4.®u3nka MexaHU3Ma raleHus Jyru B AyroracuTelIbHOM yCTpoiicTBe THNa «(peppomMarHuTHas
cko0a». OCHOBHBIE (PAKTOPBI, yUACTBYIOIIME B MEXaHU3ME TallleHHs, TPOTHBOPEYHUBOCTH UX
JEHCTBHS HA IIPOLIECCE TyTrOralleHus] U CTENEHb UX BIMSHMSL.
5.Co0CcTBEHHOE MAarHUTHOE T10JI€ TOKOBEAYIIET0 KOHTYPA, (aKTOPhI, BIUSIOLIUE HA €r0
BEIIMYUHY U OPraHU3alI0, €ro poilb B JUHAMUKE Pa3BUTUS KOMMYTALMOHHOTO IIpoLecca.
6.5IBneHne oTOpoca KOHTAKTOB B PEKUME KOPOTKOI0 3aMbIKaHusl. DakTopsl, NpUBOASIINE K
«3aBHCaHUIO» KOHTAKTOB T0CJIE€ IEPBOHAYAILHOTO 0TOpoca. PacuéT BemMUnHBI 05KUAAEMOTO
0TOpoca KOHTAKTOB. B KakuxX KOHCTPYKLHAX aBTOMAaTUYECKUX BBIKIIIOYATENCH 3TO SIBIEHUE
UCIIOJIB3YETCS?

MartepuaJbl 1Ji1 IPOBEPKU OCTATOYHBIX 3HAHUM

1.YcnoBue raiienue 1yru nocTOSTHHOTO TOKa:
OTBeTHI:

a.Ldi/dt<O0;

6. Ldi/dt>0;

B. Ldi/dt=0.
Bepnsiii otBet: a.Ldi/dt<0;

2.YcioBue raiieHue Tyru NepeMeHHOro ToKa:
OTtBeTHI:

a. Usoc np< UBoc Hp;

6. Usoc mp >Ugoc Hp;

B. UBoc nip =UBoc Hp.
Bepnpiii otet: 0. UBoc mp >UBoc Hp;

3.KaTonHoe HanpsiKeHUE TyTM MOCTOSTHHOTO TOKA:!
OTtBeTHI:

a.. Uk =20B;

0. Uk=11B;

B. Uk = 15B.
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Bepnwsrii otBet: 6. Uk = 11B;
4.Yto o3Havaet abOopeBuatypa BAX?
OTtBeThI:
a. CTaTHM4YECKasi XapaKTepUCTUKA AYTH;
0 . peocTaTHasi XapaKTEpUCTUKA LIEIIH;
B. BOCCTaHaBJIMBAIOIASICSA IPOYHOCTh IPOMEKYTKA.
BepHblil OTBET: a. cTaTHYeCcKas XapaKTEPUCTUKA AyT'H;
5.YeMy paBHO HanpsiKeHHE Ha METAJFIOKEpaMUYECKUX KOHTAaKTaX Ha OCHOBE cepedpa ¢
HOMMHAJIbHBIM TOKOM Harpy3ku?

OTBeTHI:
a. Uk=0,1B;
6. Ux=0,2B;
B. Uk = 0,009B.

Bepnwsiit oret: B. Uk = 0,009B.
6.YeMy paBeH pabounii 3a30p B MPSMOXOJA0BOM JEKTPOMArHHUTE, €CIIU MPOBAT 2MM, PACTBOP

SMM:
OTBeTHI:
a. p=>5mm;
6. B=3mm;
B. B =10Mm.

Bepusrii otBeT: a. = Smwm;
7.I1loueMy npu BKIFOYEHUH HA KOPOTKOE 3aMbIKAaHUE MOXKET BOSHUKHYTh OTOPOC KOHTAKTOB?
OTBeThI:
a. U3 32 BO3HUKHOBEHMS crul JIopeHIa;
0. U3 32 BOSHUKHOBCHHSI CHJI CY’)KCHHS B KOHTAKTaX;
B. U3 3a BOBHUKHOBEHUS CUJI MeKkepa.
BepHnbrii oTBeT: 0. M3 32 BOBHUKHOBEHUS CHJI CY)KEHUS B KOHTAKTAX;
8.ITouemy mpu BKIIOYEHHH TpaHCPOpMATOpa MOAYIHHBIM aBTOMATUYECKUM BBIKITFOYATEIEM
MPAKTUYECKH BCET/Ia MTPOUCXOTUT €T0 OTKJIFOUCHUE?:
OTBeTHI:
a. M3 32 HEJIOCTATOYHOCTH YCTaBKH XapaKTepucTuku C;
0. 13 32 OpocKa TOKa MpU BKIFOUEHUU HHTYKTUBHOU HArpy3KH;
B. CJIEJTyeT UCIIOIb30BaTh XapaKTePUCTUKY D.
BepHnbslii oTBeT: 0. 13 32 Opocka TOKa MPH BKIOYSHUH WHIYKTUBHON HATrpy3KHU;

II. Onucanue wkKanvl ouenueanus

Oyenxa: 5 («OTIMYHOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuku 6blnoHeHus 3uanus: PaboTa BeIIOJIHEHa B paMKax "MPOABUHYTOr0"
ypoBHs. OTBETHI JaHbI BEPHO, YETKO CPOPMYIUPOBAHHBIE OCOOEHHOCTH MPAKTHUECKUX PELICHUM

Oyenxa: 4 («XOpOIIIOY»)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapakxmepucmuxu vinoiHeHus sHanus: PaboTa BeIONHEHA B paMKax "6a3oBoro"
ypoBHs. BOJBIIMHCTBO OTBETOB AaHBI BEpHO. B wacTn Matepuana eCTh HE3HAYNTEIbHbBIE
HEJIOCTATKU

Oyenka: 3 (KyIOBICTBOPUTEIHHOY)
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuxu 6binoineHus 3Hanus: PaboTa BEIITOIIHEHA B paMKax "MmoporoBoro”
ypoBHsi. OCHOBHAsI 4aCTh 33JJaHHs BBIMIOJIHEHA BEPHO.

Oyenka: 2 («HEYJTOBIETBOPUTEITHEHOY)
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Onucanue xapakmepucmuku 6blnoaHeHus 3uanus: PaboTa He BHIIOTHEHA WM BHITOJTHEHA
MPEUMYIIECTBEHHO HEMPaBUIHHO

1I1. IIpaguna évicmasnenus umo2o80i OYeHKU no Kypcy

Onenka ompenensercs MO COBOKYIHOCTH DPE3YyJbTaTOB TEKYHIETO KOHTPOJIA YCIEBAEMOCTH H
IIPOMEXYTOUHOM aTTecTauuu (B cooTBeTCTBUU ¢ [lonoxeHnem o OalIbHO-PEMTHHIOBONM CHCTEME
s ctyneatoB HUY «MBW».).

2 cemecTp
®opMa NIPOMEKYTOUYHOM aTTecTalun: DK3aMeH
IIpumep Onnera

1 dyroracutenbHas peméTKa, YCIOBUS BXOXKICHUS IYTU B PEIETKY U 00pa30BaHUs HOBBIX
OTIOPHBIX TOYEK JAYTH MPHU BXOXKIACHUU. PaccTosiHME MEX 1Y TUTAaCTHHAMU PEIIETKH, TOIIIMHA
TUTACTUH U MPEENbHBIN TOK OTKJIIOUEHUS — KAueCTBEHHAs! B3aUMOCBSI3b.
2.BoccranaBimBaromiasicsi MpoYHOCTh U (haKTOPbI, OKa3bIBarOIINE BivsHUE Ha He€. [Iporecchr
BOJIM3U HOBOT'O KaTo/1a IOcje mepexoa ToKa uepe3 Hyab. Kputuueckue TOKM U KpUTHUECKHE
pa3Mepbl OTMIOPHBIX TOYEK JAYTH, BIUSHUE MaTepHralia KOHTAKTOB.

3. JlaHO: HanpspKeHHe UCTOYHUKA MOCTOsIHHOroO Toka UHoM = 220B, conpoTuBieHre Lenu
Harpy3ku 0,7 OM. BbiOpath anmpokcuMariiio BOJIbT - aMIIEPHON XapaKTEePUCTUKHU U
ONpPEeACIUTh KPUTHUECKYIO JJIMHY, COOTBETCTBYIOIIYIO YCIOBHIO TAllICHH IyTH, a TaK e
KPUTHYECKUM TOK CaMOYTaCaHUs M HAPSDKEHHUE JTyTH, COOTBETCTBYIOIIEE 3TOMY MOMEHTY.

IIpoueaypa nposexenust

DK3aMeH TpPOBOAUTCS B yCcTHOH (opme. CTYIOeHTY BBIAeTCS OWJIET COCTOSIIUN W3 ABYX
TEOPETHYECKUX BOIPOCOB U 3a7a4un. Bpemst Ha mOArOoTOBKY K OTBeTY | yac.

L. Ilepeuenv Komnemenyuit/uHOUKaAMOpPo8 u KOHMPOAbHBIX 60NPOCOB NPOGEPKU PE3YTbHANO8
0CGOCHUA OUCUUNIUHDL

1. Komnerenumnss/Uuankarop: UJI-1nx-2 AHanu3upyer HaJie)KHOCTD 3IEKTPOTEXHUYECKUX
00BEKTOB Ha CTa/IUU MPOEKTUPOBAHUS

Bonpocsl, 3aganus
1. TpebGoBaHus K OpraHU3aluy MyTH IIEPEMEIIEHHUS 1yTU MPU BXO/I€ B 1yTOraCUTEIbHYIO
CUCTEMY JJIl TOKOOT'PAaHUYMBAIOIINX aBTOMAaTUYECKUX BbIKIOUYareneil. B uéM ocoOeHHOCTh
NEepPEMENICHNS KaTOJHBIX U AaHOAHBIX OIIOPHBIX TOYEK?

MartepuaJbl 1Jisi IPOBEPKU OCTATOYHBIX 3HAHUM
1.0m ueco 3asucam eoccmanasiusarwascs nNPOYHOCMy U 60CCMAHABIUBAIOUEECs]
Hanpsoicenue?

OTBeThI:

a)BOCCTaHABJIMBAIOIIASICS IPOYHOCTH — OT HAMPSDKCHUSI HCTOYHUKA,
BOCCTaHABJIMBAIONICECS HAIPSHKEHUE — OT DJIEKTPOAMHAMUYECKUX CHUII, IPUIOKEHHBIX K
MOJABUKHOMY KOHTaKTy
0)BOCCTaHABIMBAIOIIASCS MPOYHOCTD — OT AJIEKTPOJTUHAMUYECKIX CHII, TPUIOKEHHBIX K
MOJABUKHOMY KOHTAKTY;
BOCCTaHABJIMBAIONIEECS HAIPSHKEHUE — OT HANPSKEHUS] ICTOYHUKA
B) BOCCTAHABIIMBAIOIIASICS TPOYHOCTH — OT MTAPaMETPOB KOMMYTHPYEMOH 11ETIH;
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BOCCTAHABIIMBAIOIIEECS HAMPSHKEHUE — OT MapaMeTPOB TyTOTaCUTENBHBIX YCTPOMCTB U CBOMCTB
MEXKOHTAKTHOT'O TPOMEXKYTKa
') BOCCTaHABJIMBAIOIIASACS MPOYHOCTh — OT MApaMETPOB AYTOraCHTEIbHBIX YCTPOHUCTB U
CBOMCTB MEKKOHTAaKTHOTO MPOMEKYTKA;
BOCCTAHABIIMBAIOIIEECS HAPSHKEHUE — OT MapaMeTPOB KOMMYTHPYEMOU 1eNU
BepHblii 0TBET: I') BOCCTaHABIMBAIOLIASICS IPOYHOCTH — OT APAMETPOB yTrOTacUTENIbHBIX
YCTPOMCTB U CBOMCTB MEKKOHTAKTHOTO MPOMEKYTKA; BOCCTAHABIUBAIOIIEECS
HaMpspKEHUE — OT MapaMeTPOB KOMMYTUPYEMOM Liern
2.Kaxoswi ocobennocmu npoyecca 80CCMaHOBIeHUs HANPAXCEHUS NPU OMKIIOYeHUU He
VOANEHHO20 KOPOMKO20 3AMbIKAHUS (UCOYHUK CUHYCOUOATbHO20 MOKA)?
OTBeTHI:
a) HET HUKaK1X 0COOCHHOCTEH
0) yuuTBIBacTCS OTpaKECHHAS BOJHA; BOCCTAHABIMBAIOIICECS HAMIPSDKEHNE TTOCTOSHHO, YTO
CBOJIUT 3aJjauy TalleHus Tyryd K aHAJIOTMYHOM Ha TOCTOSSHHOM TOKE
B) YUUTBIBAETCSl OTPAKCHHAS BOJIHA; BOCCTAHABIIMBAOIICECS HAPSHKEHUE HMEET
nu1000pa3Hyo GopMy ¢ BBICOKON KPYTU3HOM, YTO YCIIOXKHSET TallleHue AyTu
T') YIUTHIBACTCS OTPaKEHHAS BOJHA; BOCCTAHABJIMBAIOIICECS HAMIPSDKCHUE UMEET
nu000pa3Hyo GopMy ¢ HU3KOU KPYTU3HOM, UTO 00JIeryaeT raieHue 1yru
BepHblii OTBET: B) yUUTHIBACTCS OTPAKCHHASI BOJTHA; BOCCTAHABIMBAIOIICECS HAIPSDKCHUE
UMeeT MUII000pa3Hyto (OpMYy C BBICOKOHM KPYTH3HOM, YTO YCIOKHSET rallieHue 1yru

2. Komnerenuust/Muaukarop: N/1-2nx-2 @opmynupyer KpuTepun ONTUMAIBHOCTH TIPU BBIOOpE
U3BECTHBIX TEXHUYECKUX PEIICHUH U MPOEKTUPOBAHUH HOBBIX IEKTPOTEXHUYECKUX OOBEKTOB

Bomnpocel, 3axanus
1.Yem 00bscHsETCS BBICOKAS SPO3HOHHAS JYTOCTOMKOCTh KOHTaKTOB U3
METaJUIOKepaMUUECKUX MAaTepUajIoB B CpaBHEHUHU ¢ MOHOMaTepuanaMu. OcoOOCHHOCTh
MepeMEeICHHs OMOPHBIX TOYEK AYTH M0 METAJUIOKEpAMHUYECKHM MaTepHaiaM 1
MOHOMaTepI/Ia.TIaM monq I[CI>'ICTBI/ICM BHCIITHECTO MAarHUTHOT O ITOJIA.
2.0co0eHHOCTH MpoIliecca TaleHus AyTd P OJJHOMOMEHTHOM U COOTBETCTBEHHO TpHU
IIOCJIC0BATCIIbHOM BXOXKJICHUN Ayru B HerFaCI/ITeHLHYIO peméTKy Ha ITOCTOSAHHOM TOKE.
CpaBHUTH 3P PEKTUBHOCTH IEHCTBUS MPOIECCOB HA IMHAMUKY JYTOTalleHUs.

3.Crioco6b! OpraHu3aly CUCTEMbl MAarHUTHOT'O IyThsl B KOHTAKTOPaX MOCTOSIHHOTO TOKA.
JocronHcTBa 1 HegocTaTKU Kaxkaoro. Kpurepuu BeiOopa Haps>KEHHOCTH BHEITHETO
MarHMTHOTO TOJIS.

4.YcnoBue ramieHus Ayra Ha IepeMEeHHOM Toke. BoccranaBnuBaromiascs IpoYHOCTh
KOHTAKTHOT'O MPOMEXYTKa U (akTopsl, Biustonye Ha He€. [Touemy B kaTeropuu npuMeHeHHsI
AC1 u AC3 HoMuHanbHbIe paboyKe TOKU JJI OJTHOTO M TOTO ke KoHTakTopa [Hom =40A
pa3Hbie?

5. JlyroracutenbHoe yCTPONUCTBO THTA eppoMarHuTHas «ckoba». du3nka MexaHu3zma
rameHus Ayru, @akTopsl, BAUSAIOIME Ha MPoLlece Ayroramenus. X mpotuBopeunBocTs,
00J1acTh BO3MOXHOTO MMPUMEHEHHUS 110 TOKY, TOCTOMHCTBA M HEJJOCTATKU JYTOraCUTEIHLHOTO
YCTPOMCTBA.

6.Bpems 3a7epKku BbIXOA TyTH U3 KOHTAKTHOTO MPOMEXKYTKA, (DaKTOPHI, BIMSIIOIINE HA HETO.
BnusHue koHQUrypanuy nyTH nepeMelieHns OOPHBIX TOUYEK Ha BXOJI B IyrOracUTEIbHOE
ycTpoiicTBO. OCOOEHHOCTh MEPEMEIICHUS ONIOPHBIX TOYEK JAYTU MO KOHTAKTaM.
7.0mnpeneneHre BETUNYMHBI KOHTAKTHOIO HAXKATHUSIaBICHNS B IyTOTacUTENbHON KaMepe B
MpoLecce TyroralieH sl B KOHTaKTOpax ¢ y4€TOM paboThl P KOMMYTAIMK TOKOB B PEXKHUME
pPENKNX KOMMYTALUM, AJIs IPEJOTBPAIIEHNS BO3MOXHOIO CBapUBaHUs KOHTAKTOB. U
ABTOMATUYECKUX BBIKIIIOUATENAX U (PaKTOpHI, onpeaessionue ero. B uém ciioxxHOCTh ero
onpezaeneHus’?
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8.0co0eHHOCTh MepEMEIICHHs] KATOIHBIX U @aHOJHBIX ONOPHBIX TOUEK AYTd. B kakux ciaydasx
3TO MOXKET IPUBOJUTH K aBapUHHBIM cuTyalusiM? KOHCTpYKTHBHBIE 0COOEHHOCTH KOHTaKTHBIX
CHCTEM, YUUTBIBAIOLINE ITO.3TH 0COOEHHOCTH. POJIb MOISIPHOCTH MOAKIIIOYEHUS HA
BO3HMKHOBEHHE OTKA30B B PEKUME PEAKUX KOMMYTalMi HA IIOCTOSHHOM TOKE.

9.Crioco06b1 00pBOBI € ABJIEHHEM 0TOPOCAa KOHTAKTOB IPH BOZHUKHOBEHUU TOKOB KOPOTKOTO
3aMblkaHuA? PuU3KKa ero BO3HUKHOBEHHUS. B Kakux ciydasx siBjaeHHe 0TOpoca KOHTAaKTOB IpU
BO3HUKHOBEHUHU TOKOB KOPOTKOI'O 3aMbIKaHUSI MOYKET MCIIOIb30BaTHCS !

MarepuaJbl 1Jisi IPOBEPKH OCTATOYHBIX 3HAHUI
1.Ymo maxoe kommymayus snekmpuyeckux yeneu?
OTBeTHI:
a) M3MeHeHne coeIuHEHU B SJICKTPUUYECKUX 1ENAX (BKIIOUEHUE, OTKIIOYCHUE U
NEPEKIIIOUEHUE UX OTIEIbHBIX YaCTEei), BBIMOIHIEMOE MPU OMOIIIH CIIEIUAIBHON anmapaTypbl
0) pexuM, BOZHUKAIOIIUN B AJICKTPUUYECKOM IIEMH MPHU MEPEX0/Ie OT OJHOTO CTAIMOHAPHOTO
COCTOSIHUS K APYTOMY
B) DJICKTPUUECKOE COCAMHEHUE ABYX TOUEK JICKTPUUECKOU LETH C PA3TUYHBIMUA 3HAYCHUSIMU
MOTEHIIMaNa, HENpeayCMOTPEHHOE KOHCTPYKIIMEH yCTPOCTBA U HAPYIIAIOIIEr0 HOPMaTbHYIO
pabory
') BETUYHMHA, XapaKTepPHU3YIoIas MPOTUBOACHCTBUE AIEKTPUUECKOM LIETIH NIEKTPUIECKOMY
TOKY
Bepupiii oTBeT: a) M3MeHeHue coeJMHeHHI B AIEKTPUIECKUX LEMAX (BKIIOUEHHE,
OTKJIIOUYEHHUE U TIEPEKITIOYCHUE X OTACIbHBIX YaCTeH), BBIMIOIHIEMOE TP IIOMOIIIN
CHEIHabHOM armaparypbl
2.B yensx ¢ kakum pooom moka npowe no2acums 31eKmpuieckyio oyay?
OTBeTHI:
a) OCTOSTHHOT'O TOKa
0) mepeMeHHOT0 TOKa
B) TalllEHUE TYTU HE 3aBUCUT OT pojia TOKa
T') SJIEKTPUUYECKYIO IYTY HE HYXKHO TacUTh
BepHblii oTBeT: 0) mepeMeHHOro ToKa
3.Bvibepume ycnosue ycnewHo2o eauerus 0yeu Ha NOCMOSIHHOM MOKe.
OTBeTHI:
a) TeMIieparypa Jyr JA0JKHA JTMHEHHO YMEHBIIAThCS
0) MHIYKIIMSI MAarHUTHOTO TI0JIsI, CO3/1aBa€MOT0 TYTOM, TOJKHA OBITH OOJIbIIIE WHIYKITUN
MarHuTHOTO TO0JIsA, CO3/JaBA€MOI'0 HCTOYHUKOM
B) JaBJICHUE JAYTH PaBHO aTMOC(HEPHOMY JIaBJICHUIO
T') BOJIbTAMIIEpHAs XapaKTEPUCTUKA YT JICKHUT BBIIIE PEOCTATHOU XapaKTePUCTUKU
KOMMYTHUPYEMOH LIETTH
BepHblii 0TBET: T') BobTaMIIEpHAs XapaKTEPUCTUKA TYTH JIEKUT BbIIIE PEOCTATHOU
XapaKTEPUCTUKA KOMMYTHUPYEMOMU 11T
4.9Ymo makoe 60ccmanasnu8aoujaics npouHocms?
OTtBeTHI:
a) CIIOCOOHOCTD MOJIBMKHOTO KOHTAKTa COMPOTHBIIATHCS AIEKTPOAMHAMUYECKUM YCUITHSM B
MPOIIECCE pa3MbIKaHUS
0) ctoCOOHOCTH TOJIBUYKHOTO KOHTAKTa COMPOTUBIISATHCS DJIEKTPOIUHAMUYECKUM YCUIIHSIM B
MIPOIIECCE 3aMBbIKAHUS
B) HapacTarouas 3JIeKTpUIecKasi IPOYHOCTh MEKKOHTAKTHOT'O MMPOMEXKYTKA B IPOIIECCEe
OTKJTIOUEHUS 1IN
T') TEIUIOBas MPOYHOCTh MaTeprana KOHTAKTOB B TEUEHUE TOPEHUS TyTH
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BepHblii 0TBET: B) HapacTaroLas 3JIEKTpUUecKasi IPOUYHOCTh MEKKOHTAKTHOTI'O
IIPOMEKYTKA B IPOLIECCE OTKIIIOYECHUS 1IENN
5.Ymo maxoe 6occmanasnusaroueecs Hanpsicerue?
OTtBeTsI:
a) HallpsHDKEHUE Ha KOMMYTHUPYIOILEM 3JIEMEHTE aliapaTa, HapacTarollee B IpoLecce
OTKJIFOYEHUS 1IeTH
0) HaNpsHKEHUE Ha UCTOYHHUKE MOCJIE KOMMYTAllUU LIETIH
B) HallpsDKEHME Ha Harpy3Ke Mocjie KOMMYTALUU LeNn
I')MUHUMAaJIbHOE HaNpspKEHUE, KOTOPOE JTOJKHO OBITh MPUIIOKEHO K KOMMYTHPYIOIEMY
3JIEMEHTY armnapara, YToObl OH Hayall IPOBOJUTH TOK
BepHblii 0TBET: a) HanpsYKEHUE HA KOMMYTHPYIOIIIEM JIEMEHTE aliapaTra, HapacTaollee B
Ipolecce OTKIYEHUs Lenu
6.Buvibepume ycnosue ycneuwHo2o 2awenus 0y2u Ha nepemMenHOM MoKe.
OTtBeTsI:
a) lyra raCHET CaMOCTOSITENILHO I1OCIIE [IEPEX0/1a TOKA Yepe3 HYJIEBOE 3HAUCHUE
0) BoJIbTaMIIEpHAsl XapaKTEPUCTHUKA JYTH JIEXKUT BbIILIE PEOCTATHOIN XapaKTepUCTUKU
KOMMYTHUPYEMOU LIENTH
B) 3a [1EPEX0JIOM TOKA Yepe3 HyJIeBOE 3HaUeHHE KPUBas BOCCTAHABIIMBAIOLIECHCS IPOUYHOCTH
MEKKOHTAKTHOI'O TPOMEXKYTKA anmnapara OyJeT JeXaTh BblllIe KPUBOU MEPEX0HOTO
BOCCTaHABJIMBAIOIIETOCS HANPSKEHUS HA TOM IPOMEXKYTKE
T') MHAYKIS MArHUTHOTO TOJIS, CO3/1aBa€MOT0 AYTOH, TOJDKHA OBITh 0OJIbIIE HHIAYKIUU
MarHUTHOT'O TOJIs, CO3/1aBA€MOI'0 HCTOUHUKOM
BepHblii OTBET: B) 3a IEpeEX0A0M TOKa Yepe3 HYJIEBOE 3HAUYCHUE KpUBast
BOCCTaHaBJIMBAIOLIECHCS IPOUHOCTH MEKKOHTAKTHOT'O IIPOMEKYTKA anmnapara Oyaer
JIeKATh BbIIIE KPUBOI MEPEXOJHOI0 BOCCTAHABIMBAIOILLETOCS HAPSYKEHUS HA 3TOM
IIPOMEKYTKE
1.OcHO6HOU NPUYUHOU 603HUKHOBEHUS DJIEKMPULECKOU OY2U NPU KOMMYMAYUU 2JIeKIMPUIEeCKUX
annapamos s61aemcsi:
OTBeThI:
a)TpaHc(hopMalyst IeKTPOMAarHUTHON SHEPTUH, 3alTaCEHHOM B AJIEKTPHUUECKON LIENH B
SHEPTHUIO, PACCENBAEMYIO B BU/IE TEIUIA (B 3HAUUTEIILHON CTEIIEHN )
0)Hannyre cBOOOIHBIX 3apsHKEHHBIX YACTULL, HAXOSAIIMXCSA HAa KOHTaKTax
B) U3MEHEHHUE BO BPEMEHH MAarHUTHOIO MOJII B MEKKOHTAKTHOM 3a30p€, HHAYLUPYIOILIETr0
OJC Mexny KOHTaKTaMH
') CO3JJaHHOE UCTOYHUKOM 3JIEKTPUUECKOE 10JIe
Bepuslit oTBeT: a)TpanchopMaris 3J1eKTpOMarHUTHON SHEPTUH, 3aI1aCCHHOM B
ANEKTPUYECKON LIEMN B SHEPTHIO, pACCEMBAEMYIO B BHJIE TeIUIa (B 3HAUUTEIHLHOM CTENEHH )
8.4Ymo maxoe cpe3 moka?
OTBeThI:
a) sIBJICHHE CIaJja TOKa ¢ OUYeHb OOJIBIION CKOPOCTHIO IO €CTECTBEHHOI'O MEePexo/1a TOKa Yepes
HYJIb
0) MTHOBEHHOE OTKJIIOUEHHE IENH B CIIy4yae BOSHUKHOBEHHS KOPOTKOT'O 3aMbIKAHUS
B) SIBJICHHE PE3KUX MPOIIECCOB YMEHbIIIEHUS TOKA Harpy3KH U YBEJIIMYECHUS TOKA JyT'H
I')ITOJIKJIIOYEHUE MapajuIeIbHO K KOHTAKTaM pe3ucTopa (IIyHTa)
BepHblii 0TBeT: a) siBJI€HHE cllafja TOKa C OYeHb OOJIBIIION CKOPOCTHIO IO €CTECTBEHHOTO
IIepexo/ia ToKa uepes3 Hyjlb
9.K kakum nocreocmeusim npusooum cpe3 moka?
OtBeThI:
a) IOMOTaeT MOracuTh IyTy
0) TOK YTl PE3KO YBETUYNBACTCS
B) YCTpaHsIET aBapUITHBIN PEXKUM B LIETIH
I') IPUBOJUT K OMACHBIM MEPEHANPSIKECHUSIM, U Tyra MOKET 3aropeThCs BHOBb
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BepHblii OTBET: I') IPUBOAUT K OMACHBIM MEPEHANPSKEHUSAM, U yTa MOXKET 3arOpPEThCs
BHOBb
10.Ymo makoe asmoanekmpounas smuccus kamooa?
OTtBeTsI:
a) UCIIyCKaHUE JIEKTPOHOB HarpeThIM KaTo/10M
0) ucmyckaHue 3J1eKTPOHOB KaTOJIOM IO/ JEHCTBUEM MaJJaloIIero Ha ero MOBEpXHOCTh
U3ITy4EHUs
B) HCITyCKaHHE 3JIEKTPOHOB KAaTOA0M IpU ero 60MOapIupoBKe HOHAMH JTyTOBOM IJI1a3MBbl
I') UCITyCKaHHE IEKTPOHOB KaTOI0M IO/ ACHCTBUEM BHEIIHETO SJIEKTPUYECKOro MoJist 6e3
MPEJIBAPUTENILHOTO BO30YKIEHUS ATHX AJIEKTPOHOB (0€3 TOMOJTHUTENbHBIX 3aTpaT SHEPTUH)
BepHblii OTBET: T') UCITyCKAaHUE 3JIEKTPOHOB KAaTOJIOM 10/ IEHCTBUEM BHEILIHETO
ANEKTPUYECKOTO OISl 0€3 MPeIBAPUTENILHOTO BO30YKIEHHUS ITUX AJIEKTPOHOB (0e3
JIOTIOJIHUTENbHBIX 3aTpaT SHEPTUN)
11.Ymo makoe macnumnoe oymove?
OTBeTHI:
a) METOJI TallleHus AYTH, TP KOTOPOM TUIACTUHBI YTOraCUTENbHOM PEIIETKH COCTOAT U3
MOCTOSIHHBIX MarHuTOB
0) OTKJIOHEHHUE IyTH OT OCH B PE3yJIbTaTe ACUCTBUS MAarHUTHBIX MOJIEH
B) BIIMSIHME JIEKTPOMArHUTHOTO pacLENUTENs anmnapaTa Ha Jyry
I')BO3HHUKHOBEHHE MarHUTHOTO TOJISl B CTOJI0€ JyrU
BepHrlii oTBeT: 0) OTKJIIOHEHUE TyT'H OT OCH B PE3YJIbTATE CHCTBUS MAarHUTHBIX MOJICH
12.K kakum nociredcmsusam npusooum macHumHoe 0ymoe?
OTBeTHI:
a) yra CTAHOBUTCS TOJIIIIE, YTO 3aTPYAHSET €€ TalleHue
0) nyra pacTsaruBaercs, NOMaJaeT B JyroracuTeIbHOE YyCTPONUCTBO, I/1€ BIIOCIEICTBUU
OXJIAXJAETCS] U TaCHET
B) B 1yre Bo3Hukaet JJ]C caMOMHAYKIIMH, YTO MPUBOJUT K OMACHBIM MEPEHAIPSIKEHUAM
I') BO3HUKAIOT BUXPEBbIE TOKM B KOHTAKTAX 3a CYET MAarHUTHOT'O MOJIS AYTH
BepHplii oTBeT: 0) nyra pacTaruBaercs, Monajaer B AyroracuTeIbHOE YCTPOICTBO, T
BIIOCJIEICTBUY OXJIAKIAECTCSA U TACHET
13.Kak enusiem ysenuuenue wucia paspuleos 8 0y202acumenbHoll peuemke Ha
80CCMAHABIUBAIOUWYIOCS NPOYHOCHIL?
OTBeTHI:
a) He BIUSET
0) yMeHbI1aeTcs
B) YBEJINYMBAETCS
') BHaYaJIe yBEJIMYUBACTCS, a 3aT€M YMEHbILAETCS (KPUTUYECKOE YUCIIO Pa3phIBOB), HOCKOJIBKY
YBEJIMUUBAETCS KOJIMYECTBO METAIIIMUYECKHX TUIACTUH, KaXK/1asl U3 KOTOPBIX HOHU3UPYETCA U 3a
CYET ATOT0 MOJAJEPKUBAET TOPEHUE AYTH
BepHblii 0TBET: B) yBeIUYUBAETCS

3. Komnerenuust/Unaukarop: U/-4nk-2 [Ipumenser crangapTHbIE CPEeICTBA
ABTOMAaTU3UPOBAHHOIO MPOEKTUPOBAHUS JIEKTPOTEXHUUECKUX YCTPOMCTB U MPUKJIIAHBIE
MPOTPAMMBI IJT POESKTUPOBAHUS JIEMEHTOB AJIEKTPUUYECKHUX U SJIEKTPOHHBIX armnapaToB

Bonpocsl, 3aganus
1.OnummTe mpoIecc Co3aaHus 1 0COOCHHOCTH HACTPOMKH MOJIEITN KOHTAKTHON CUCTEMBI
aBTOMATUYECKOro BbIKItOUaresnss. OcHOBHbIE ypaBHeHUs. Jlonyiienus. cxoaHble JaHHBIE U
pe3ynbTaT MoJieupoBanus. Kak HCTOMB3yI0TCS TaHHBIE TTPOBEIEHHBIX IKCIIEPUMEHTATBHBIX
MCCJIEI0BAHUM MPU CO3JaHUU MOAeNn?
2.0numuTe MpoIecc Co3AaHus 1 0OCOOCHHOCTH HACTPONKH MOJIEIH dJIEKTPOMArHuTa
KOHTaKTOpa NOCTOSAHHOTO ToKa. OcHOBHbIE ypaBHEeHUs. Jlonyienus. VicxoaHbie JaHHBIE U
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pe3yiabTaT MOACIUPOBAHU. Kaxk HCIIOJIB3YIOTCA JaHHBIC HpOBeI[éHHBIX OKCIICPUMCHTAJIbHBIX
WCCIIEIOBAHUH TIPU CO3IaHUU MOJEIN?

3.0numuTe mporece Co3IaHus U 0COOEHHOCTH HACTPOMKH MOJIEH JIEKTPOMarHuTa
KOHTaKTopa nepeMeHHoro Toka. OcHoBHble ypaBHeHus. Jlonymenus. Mcxoanble nanHbie u
pe3yabTat MoAenupoBanus. Kak HCONb3yIOTCS TaHHBIE MPOBEAEHHBIX IKCIIEPUMEHTAIBHBIX
WCCJICIOBAHUM MTPH CO3aHUH MOJENn?

4.0nuuuTe nporecc Co3AaHusl U 0COOEHHOCTU HACTPOUKHU MOJIEININ AJIEKTPOMAarHUTHOTO
pacuenuress aBTOMaTH4ecKoro Boikitoyaresns. OCHOBHbIE ypaBHeHHUs. JlomylieHus.
I/ICXO[[HBIC JAaHHBIC U PE3YyJIbTAT MOACIIMPOBAHUS. Kak HCIIOJIB3YIOTCA JaHHBIC HpOBCIIéHHBIX
9KCIIEPUMEHTANIBHBIX UCCIIECAOBAHUN MTPU CO3JaHUH MOJAETN?

5.0mummTe mporecc co3anus U 0COOCHHOCTH HACTPONKH MOJICTH 3JIEKTPOMArHUTHOTO
pacuenuress aBTOMaTH4eckoro Boikitoyaresns. OCHOBHbIE ypaBHeHHUsI. JlomylieHus.
I/ICXO[[HBIC JAaHHBIC U PE3YyJIbTAaT MOACIINPOBAHUS. Kak HCIIOJIB3YIOTCA JaHHBIC HpOBCIIéHHBIX
SKCIIEPUMEHTANIBHBIX UCCIIECAOBAHUN MTPHU CO3JaHUN MOJENN?

6.0numuTe mporecc Co3aaHust 1 0cOOEHHOCTH HACTPOUKH TETNIOBOM MOJETH anmnapaTa-
nportotumna. OcHoBHbIE ypaBHeHus. [lonymenus. Micxoanble 1aHHbIe U pe3yabTaT
MOACIIUPOBAHUAA. Kaxk HCIIOJIB3YIOTCA JaHHBIC HpOBeI[éHHI)IX OKCIICPUMCHTAJIbHBIX
WCCJICIOBAHUM MTPU CO3IaHUU MOJIENN?

MatepuaJbl 1J151 IPOBEPKH OCTATOYHbIX 3HAHUMI

1 .Ilepeuncnure OCHOBHBIE IIATH CO3JaHMS MOJEIIN KOHTAKTHONW CUCTEMBI alapara.
OTBeThI:

a) 3ajjaHie T€OMETPHUH, TPAaHUYHBIX YCIOBHH,

0) 3agaHue reMeTpun, HaCTPOMKa peraTess

B) 3ajlaHue reMeTpuM, CBOMCTB MaTepUaoB, HACTPOIiKa peraTess

r) 31aHKe T€OMETPUHN, TPAHUYHBIX YCIOBUI, CBONCTB MaTepualioB, IOCTPOECHUE CETKH,

HACTpOIKa pemaresns
BepHblii oTBeT: T') 3qaHKMe reOMETPUH, TPAHUYHBIX YCIIOBUM, CBOWCTB MaTepUaioB,
IIOCTPOCHHE CETKH, HACTPOMKaA periaTens

II. Onucanue wkanvl ouenueanus

Oyenxa: 5 («OTIIMYHOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuku 6blnoHeHus 3uanus: PaboTa BeIIOJIHEHA B paMKax "MPOABUHYTOT0"
ypoBHs. OTBETHI 1aHbI BEPHO, YETKO CPOPMYIMPOBAHHBIE OCOOCHHOCTH MPAKTUYECKUX PEIICHUN

Oyenxa: 4 («XOpOILIO»)
Huoicnuti nopoe evinonnenus 3aoanus 6 npoyenmax.: 60
Onucanue xapakmepucmuku 6blnoneHus 3uanus: PaboTa BeIloIHEHa B paMKax "0a30Boro"
yYpOBHS. BOJIBIIMHCTBO OTBETOB JjaHbl BEPHO. B yacTu MaTtepuana ecTh He3HAUUTEIbHbIE
HEJ0CTaTKU

Oyenka: 3 (KyIOBICTBOPUTEIHHOY)
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuxu 6binoineHus 3Hanus: PaboTa BEIITOIIHEHA B paMKax "MmoporoBoro”
ypoBHsi. OCHOBHAsI 4aCTh 33JJaHHs BBIMIOJIHEHA BEPHO.

Oyenka: 2 («<HEYIOBIETBOPUTEITHEHOY)
Onucanue xapakmepucmuku 6blnoHeHus 3uanus: PaboTa He BHIIOIHEHA WM BBIIOJTHEHA
MIPEUMYIICCTBEHHO HETPABUIHLHO
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1I1. Ilpasuna évicmaesnenusn umo2o80i OYeHKU no Kypcy

OHeHKa OIpCACIIIETCA MO0 COBOKYIIHOCTH PE3YJIBTATOB TEKYIICTO KOHTPOJA YCIEBAEMOCTH H

IIPOMEXYTOUHOM aTTecTauuu (B cooTBeTCTBUU ¢ [lonoxeHnem o OalIbHO-PEMTHHIOBONM CHCTEME
s ctyneatoB HUY «MBW».).
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JL1s1 KypcoBOro nNpoeKkTa/padoTsl:

1 cemectp

®opma nposenenusi: 3amura KII/KP
L. Ilpoyeoypa 3augumuvr KIlI/KP

CTyneHT KpaTKo, B TEUEHHE IIITU MUHYT, PACCKa3bIBAET O LIEJIN BBIIIOJHEHUS paOOThI, IOSICHSIET
CICIIaHHBIE PACYETHI, IEMOHCTPUPYET BHIIIOJIHEHHYIO KOHCTPYKTOPCKYIO JOKYMEHTALUIO.
CryneHTy BbLAAETCS TPH BOIIPOCA MO BHIMOJIHEHHON pabOTe U OTBOAUTCS JECATH MUHYT Ha OTBET.

II. Onucanue wkanvt oueHuBanus

Oyenka: 5 («OTIAUYHO)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 70
Onucanue xapaxmepucmuxu 6blnoineHus 3Hanus: PaboTa BeIMoIHEHA B paMKax "MPOABUHYTOr0"
ypoBHs. OTBETHI JaHBI BEPHO, UETKO CPOPMYIUPOBAHHBIE OCOOCHHOCTH MPAKTHUUECKUX PEIICHHIA

Oyenxa: 4 («XOpoILO»)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu 8blnoineHus 3nanus: PadoTa BelmogHeHa B paMKkax ""0a3o0Boro"
YPOBHS. BOJIBIIMHCTBO OTBETOB JJaHbl BEpHO. B yacTh MaTepualia ecTh HE3HAUUTEIIbHBIC
HE/IOCTATKU

Oyenka: 3 («yAOBIETBOPUTEIHHOY)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapaxmepucmuxu vinoineHus sHanus: Pabora BeIONIHEHA B paMKax "moporoBoro"”
ypoBHsi. OCHOBHas 4acTh 3aJ[aHus BBITIOJIHEHA BEPHO.

Oyenka: 2 («HeyIOBIETBOPUTEIHHOY)
Onucanue xapakmepucmuxu 6binoaHeHus 3nanus: PaboTa He BHIIOIHEHA WIN BBITIOIHEHA
PEUMYIIECTBEHHO HENPaBUIBLHO

1I1. Ilpasuna évicmasienusn umozo80i OyeHKu no Kypcy

Onenka ompenensercs MO COBOKYIHOCTH pPE3YyJbTaTOB TEKYIIETO KOHTPOJS YCIIEBAEMOCTH U
POMEXKYTOUHOM aTTectauuu (B cooTBeTCTBUU ¢ [lonoxeHneM o OaliIbHO-PEUTHHIOBOW cHCTEME
st crynentoB HUY «M3BW».).

2 cemecTp
®opma nposenenusi: 3amura KII/KP
L Ilpoyeoypa 3auwgumuvr KIlI/KP

CTy,Z[CHT KpaTKoO, B TCUCHUC [T MUHYT, paCCKa3bIBACT O LCJIN BBIITOJIHCHHUA pa6OTLI, IOACHACT
CACIaHHBIC paCyYCThbl, ACMOHCTPUPYCET BBINTOJIHEHHYIO KOHCTPYKTOPCKYIO TOKYMCHTAI[UIO.
CTy,Z[CHTy BBLAACTCA TpHU BOIIPOCA IO BBIIIOJIHEHHOM pa60Te 1 OTBOOUTCA ACCATb MUHYT Ha OTBCT.

II. Onucanue wikanvl oueHuBanus

ObleHKa.' «3a4YTCHO»
Onucanue xapakmepucmuKku 6blNOJIHEHUA SHARUA. PaboTa BrImoHEHA BCPHO UJIH C
HECYHICCTBCHHBIMU HEJOCTATKAMU
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OueHKa.' «HEC 3a4YTCHO»
Onucanue xapakmepucmuKku 6blNOJIHEHUS SHARUA. PaboTa He BBHIITOJIHEHA WJIN BEIITOJIHEHA
MNpEUMyIICCTBCHHO HCIIPABUIIBHO

111. Ilpasuna évicmasienus umozo8oi OyeHKu no Kypcy

OueHka oOmpenessieTcss M0 COBOKYIMHOCTH PE3YJIbTATOB TEKYIIETO KOHTPOJs YCIEBAEMOCTH H
MIPOMEKYTOUHOH arTtecTanuu (B COOTBETCTBUH ¢ [lookeHneM 0 OaIbHO-PEUTHUHTOBON CHCTEME
st cryaentoB HUY «M3BN».).
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