MUHHUCTEPCTBO HAYKH U BBICHIETO OBPA3OBAHMS POCCUMCKOM ®EJIEPAIIUA
IIOBOJIXCKUM I'OCY JAPCTBEHHbIN TEXHOJIOTMYECKU YHUBEPCUTET
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cemecTp
cemecTp



ObopomHas cmopoHa mumyibHO20 JUCMA
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COT'JTACOBAHO A.A. Menskos
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Pabouas nmporpamma npoBepeHa u 3apeructpupoana B YMI] 01.03.2023 r.

Crnemmamuct yueono-meroandeckoro neaTpa COI'JIACOBAHO /T.A. CmupHosa/



Pazpen 1. HEJIb OCBOEHUA AMCIHUITJIIMHBI

Ilenpt0 OCBOCHHMS NUCHMIUIMHBI SBJISETCS JOCTHIKEHHE IUIAHHPYEMBIX PE3yJbTaTOB OOyYCHMS,
cooTBeTCcTBYIONIMX ycTaHOBICHHBIM B OIIOII nnaukaropam A0CTUKEHUSI KOMIIETSHITUI:

Konun Kon n HaumeHoBaHue Pe3ynbrarel 00yueHus

HalMEHOBAHUE | MHIUKATOPA JOCTHKEHHUS

KOMIIETECHINH KOMIIETECHINH
1. OIIK-6 OIIK-6.1 BeiOupaer 3HAHMS: TAPaMETPbl 00BEKTOB TEINIOIHEPTETUKU U
Crniocoben CpeCTBa U3MEpPEHUs, TEIUIOTEXHUKH U CPEACTBA UX U3MEPEHUs
IIPOBOJIUTh IPOBOJUT U3MEPEHUS yYMeHHs1: BBIOMPATh CPEJICTBA U3MEPEHUS, U3MEPATh
U3MEPEHHUS SIEKTPUYECKUX U AJIEKTPUUYECKUE U HEDJEKTPUUECKUE BETUYMHBI Ha
SJIEKTPUYECKHX |HEDTIEKTPHYECKHX 00BEKTAX TEIUIOAHEPTETUKHU U TEINIOTEXHUKH
u BEJMYMH, 0OpabaTeiBacT |HABBIKM: 0OPaOOTKH PE3YJIbTATOB U OLECHKH
HEDJIEKTPUYECKH |pe3ysIbTaThl M3MEPEHHHA 1 [[IOTPEITHOCTH U3MEPCHHH DIICKTPHICCKUX U
X BEJIMYMH HA  |OLICHUBAET UX HEDJICKTPUYECKUX BEITMYMH Ha 00BEKTAaX
00BbeKTax IOrPEIIHOCTE TEIUIO3HEPTeTUKH U TEIIIOTEXHUKU
TEIIO3HEPreTUK
U
TEIIOTEXHUKH

Pazpen 2. MECTO JUCHUIUIMHBI B CTPYKTYPE OITOIT

Hucnurnnuna oTHOCcUTCA K 0o0s3aTenbHor yactu OITOIN.

JucuumnirHza siBisercst 00s3aTeabHON

Hns  mpomomkeHuss  (GopMUpOBaHHS — 3asBICHHBIX  KOMIIETCHIMH  HEOOXOAMMBI  3HAHHS
HPEIIIECTBYIOIINX MPAKTHK: YueOHas npaktuka. O3HakomutenbHas npaktuka (OITK-6)
W3yuaemas ITUCHMIUIMHA SIBIISIETCS OCHOBOW JIISl TIPOJOJDKEHUS (OPMHPOBAHUS yKa3aHHBIX
KOMIIETEHIIMH B CIEAYIOUMX JUCHMIUIMHAX: MeTposorus, TelIOoTeXHUUYEeCKUe H3MEpEeHus Hu
aBromatuzanusi (OIIK-6); rocymapcTBeHHOUM wuTOroBoi arrectanmu B ¢dopme: IloaroroBka k
HpOLeype 3alIUThI U 3alUTa BBITYCKHOW KBanu(ukannonHoit padotsr (OITK-6)

Pazzien 3. OLIMCAHUE OBPA30OBATEJILHBIX TEXHOJIOI M1

Jns dopmupoBaHus 3asBICHHBIX KOMIIETCHIUN HMCIIOJIB3YIOTCS METOAOJIOIMYECKHE TEXHOJIOTHH,
peaNM3yroNIUe JIESITEIbHOCTHBIN, JINYHOCTHO-OPUEHTUPOBAHHBINA, IPaKTUKO-OPUEHTUPOBAHHBIN
MIOAXO/BI.

OCHOBHBIMHU CTPAaTErMUECKUMH TEXHOJIOTHSAMM SIBISIFOTCS: JIEKIIMOHHBIE 3aHSTHS, IPAKTUUYECKUE U
1a00paTOPHBIE 3aHATUSA, IPOLEAYPBI CAMOOOYUEHUS

Ha noctmkeHume KOHKpETHBIX Lieleld OOydeHHs HalpaBieHbl IPUMEHsEeMble TaKTHYECKHUE
TEXHOJIOTMH: 3aJJaHUsI, UTPOBOE MPOEKTUPOBAHNE, KIIACCUYECKAsI JIEKIUS

Paznen 4. COAEPXXKAHUE JUCLHUITJINHBI

4 cemecTtp

KonunuectBo | Dopmupyemsbie
4acoB KOMIETEHINH

Bunnl u TeMEbI 3aHATHH

DyleKTpUYeCKHe e MOCTOSTHHOr0 Toka. MeTo/bl pacyera 26 OIIK-6
JEeKTPHUYECKHX Leneil

Jlekuus. OcHOBHBIE onpeeneHus. TOmoIornuecKkue napamMmeTphbl 2




SJIEKTPUYECKHX LIETEH.

Jlexuus. OCHOBHBIE IPUHIUIIBI, TEOPEMBI U 3aKOHBI
DJCKTPOTEXHUKHU.

Jlexuus. Metoasl pacdera JIMHEWHBIX 3JIEKTPUYECKUX Lenen
IOCTOSIHHOTO TOKA.

[TpakTuaeckoe 3ausTue. O000mEeHHbIH 3aKk0H OMa. 3aKOHBI
Kupxroda 1 ux npumMeHeHue.

IIpakTrueckoe 3ansaTue. MeTobl pacyera JIMHEMHBIX
JIEKTPUYECKUX LIeTIeH TOCTOSIHHOIO TOKA.

3agaHus U1 CaMOCTOSITENIbHON PadOThI, B TOM YHCIIE BBHITIOJTHEHUE
KP

1. MarpuuHas 3anuch ypaBHEHUH 1emneil B 00001eHHbBIX popMax.
2. [Tpumenenue DBM st pacyeTa 1ieneil HoCTOSTHHOTO TOKaA.

3. OcHOBHbIE CBOMCTBA U 00JIACTH TPUMEHEHHUSI MOCTOBBIX IIETIEH,
MOTCHITMOMETPOB U JICITUTENICH HAIIPSHKEHUH.

4. TTpuHIMT HATIOXKEHUS, IIPUHITUT CYTICPITO3UIIAH, TIPUHITATT
SKBHBAJIEHTHOI'O F'eHEPATOpa.

10

AHaJIu3 " pacuer JHMHEHHBIX Ienel NNEPEMECHHOI'0 TOKA

32

Jlextus. CriocoOBI IPEICTABICHUS U TTapaMETPhl CHHYCOHTATBHBIX
¢byHKk1Mil. MrHOBEHHOE U ISHCTBYIOIIEE 3HAYCHMUS
CHMHYCOMJIAJILHOI'O TOKA.

Jlekius. QHCKTpI/I‘{eCKaH LCIb CHHYCOUJAJIBHOI'O TOKA U €€
9JICMCHTBI.

Jlekuus. Pacyer nenei npu CMHYCOUIAJIBHBIX TOKAX.
Tonorpaduueckne guarpaMMel.

IIpakTueckoe 3anartue. bamanc MomHocren. Pacuer ueneit npu
CUHYCONJAIbLHLIX TOKAaX.

HpaKTI/IqCCKOG 3aHsaTHE. Pe3oHaHC B QJICKTPUYICCKUX LCIIAX C
HWHIAYKTHUBHBIM M CMKOCTHBIM 3JICMCHTAMM.

3amanus A CaMOCTOSITENIbHOM paboThI, B TOM YHKCIIE BHITIOJTHEHHE
KP

1. YacTtoTHbIe CBOICTBA LIeNel NEPEMEHHOTO TOKa.

2. [lpumenenne OBM 11 pacuera neneil nepeMeHHoro Toka B
YCTAHOBHMBIIIMXCS PEKUMaX.

16

OIIK-6

Tpexda3znble dJIeKTPpUUECKHE e

30

Jlexumsi. CriocoObI n300paxkeHus U coeuHeHus a3 Tpexda3Horo
WMCTOYHUKA TUTAHUSI U AJIEKTPONPUEMHUKOB. Tpex- u
YCTHIPCXIIPOBOAHBIC CXEMBI ITUTAHUSA 3JICKTPOIIPUECMHUKOB.

Jlexuus. CoearHeHNE HArpy3KH 3BE€3A01, TPEYTOJIbHUKOM.
MomHOoCTh Tpex(da3sHON CUCTEMEL.

[TpakTuyeckoe 3anstue. Pacuer TpexdasHbIx Lenei npu
CUMMETPUYHBIX 1 HECUMMETPUYHBIX Harpy3Kax.

10

3agaHus Ui CAaMOCTOSITENIbHON pabOThI, B TOM YHCIIE BBITIOJIHEHUE
KP

1. CucreMsl 3a3eMIIEHHUS.

2. [lpumenenne OBM 1st pacuera Tpex¢as3HbIX Lenei B
YCTaHOBUBIINXCS PEKUMAX.

16

OIIK-6

HeanHelHbIe 3JIeKTpHYECKHE IENH MOCTOSIHHOI0 TOKA

20

Jlekuus. AHanu3 U pacyeT IEKTPUUECKUX LENEeH MOCTOSTHHOTO
TOKaA C HCHHHeﬁHLIMH QJICMCHTAMM.

[IpakTrueckoe 3angaTue. Pacuer neneil moCTOSHHOTO TOKa C
HGHHHeﬁHBIMH AJICMCHTAMM.

OIIK-6




3agaHus U1 CaMOCTOSITENIbHONW pabOThl, B TOM YHCIIE BBIIIOJIHEHUE
KP

1. BonbT-aMnepHble XapaKTepUCTUKU HEIMHEHHBIX 3JIEMEHTOB.

2. Ilpumenenne OBM 115 pacueTa HENMMHEWHBIX AIEKTPUIECKUX

nernei MoCTOSIHHOTO TOKA. 12
Wnag xonrakrHasg padora: 0
5 cemecTp
N KomunuectBo | Dopmupyemsie
Bunbl v TeMbI 3aHATHIA
4acoB KOMTIETCHITHH
IlepexoaHble MPouECcChl B 3JIEKTPHYECKUX HeNsiX 18 OIIK-6
Jlexuus. 3akoHbl KOMMyTanuu. HezaBucumMble U 3aBUCUMBbIE 2
HAYaJbHBIEC YCIOBUSL.
IIpakTHueckoe 3aHsaTHE. PacyeT nepexoaHbIX MPOLECCOB B 4
JUHEHHBIX AICKTPUUYECKUX LICTISX.
JlaGopaTopHast paboTa. DJIeMEHTHI JJIEKTPUUECKUX LICTICH. 6
[TepexoiHbIE MPOLIECCHI B LIETIH C KOHJIEHCATOPOM U PE3UCTOPOM, C
KATYIIKOW WHAYKTUBHOCTH.
3ananus A CaMOCTOSITENIbHOM pabOoThI, B TOM YHUCIIE BHITIOJTHEHHE
KP
1. [Tpumenenue DBM muist pacuera nepexoJHBIX MPOIECCOB B
JMHENHBIX AIEKTPUYECKUX LIETISX. 6
AHAJIN3 ¥ pacyeT MAarHUTHBIX Henei 12 OIIK-6
Jlexuus. OCHOBHBIE MATHUTHBIE BETMUUHBI U 3aKOHBI 2
AJIIEKTPOMATrHUTHOTO TOJIsL. 3aKOH MOJIHOTO TOKa. 3aKoH Oma u
3akoHbl Kupxroda /st MarHUTHBIX LIETIEH.
[TpakTrueckoe 3ansTHe. CXeMbl 3aMEIIEHNs MarHUTHBIX Leneil. 4
Pacuer MarHUTHBIX LENEH.
3aaHus AJi CaMOCTOSITENIbHON padOThI, B TOM YUCIIE BBIIIOJHEHHE
KP
1. [Tpumenenne OBM muist pacuera MarHUTHBIX IeEH. 6
DJIEKTPOMarHuTHbIE YCTPOHCTBA U 3JIEKTPHYECKHEe MAIIIMHbI 116 OIIK-6
Jlexmus. TpanchopMaTopsl. 3
Jlexng. ManmHel HOCTOSIHHOTO TOKA. 3
Jlexuus. ACUHXpOHHBIE MAILIUHBI. 3
Jlexius. CHHXpOHHBIE MAIIUHBI. 3
[Tpaktuyeckoe 3anstue. TpanchopmaTopsl. 6
[TpakTrdeckoe 3ansTHEe. MalIuHbl TOCTOSTHHOTO TOKA. 6
[TpakTrdeckoe 3aHsATHE. ACUHXPOHHBIC MAIIUHEI. 6
IIpakTnueckoe 3ansTHe. CHHXpPOHHBIE MAIIHBI. 6
JlabopaTtopHnas pabota. UccnenoBanue ogHoha3HOTo 6
TpaHchopmaropa.
JlaGopaTtopHnas pabota. UccnenoBanue 3J1€KTPOBUTATENS 6
IIOCTOSIHHOTO TOKa.
JlabopaTtopHas pabota. MccnenoBanue renepaTopa mocTOSTHHOTO 6
TOKA.
JlaGopaTtopHas pabota. UccnegoBanue acCHHXpOHHOTO 6
JIEKTPOIBUTATESL.
JlaGopaTtopHas pabota. MccnegoBanue CHHXpOHHOTO TEHEpATOpA. 6




3amanus 111 CaMOCTOSITEIbHOM padOTHI, B TOM YKCJIE BHIMIOJHEHUE
KP

1. DJIeKTpOMAarHuTHHIE YCTPOMCTBA MOCTOSIHHOTO U TIEPEMEHHOTO
TOKA.

2. YcrpoiicTBa 411 U3MEPEHUS U KOHTPOJIS HEAEKTPUICCKUX
BEJINYMH.

3. U3meputenbHbie TpaHCHOPMATOPHI HANIPSHKEHUS U TOKa. CXeMBbI
BKJIIOYEHHSI.

4. MoaenupoBaHue pabOTLI DAEKTPUUYSCKUX MalIuH Ha DBM. 50

OCHOBBI YJIEKTPOHUKH H JIEKTPHYECKHE H3MepPeHus 34 OIIK-6

Jlexuust. DneMeHTHast 6a3a COBPEMEHHBIX AJIEKTPOHHBIX YCTPOHCTB. 2
M cTOYHMKY BTOPUYHOTO DIICKTPOIIUTAHUSL.

[IpakTuueckoe 3aHsATHE. DACKTPUUECKUE U3MEPECHHUSL. 4

3anaHus AJi CaMOCTOSITENIbHON padOThI, B TOM YHUCIIE BBIIIOJIHEHHUE
1. KonTpomnepsl. [IpumMeps! CHOIb30BaHUS AJIS YIIPABICHUS U
KOHTPOJISI TEXHOJIOTMYECKUMH MTPOLIECCaMHU.

2. Ananoro-mudpoBslie U U(ppo-aHaIoroBbie MpeodpazoBaTEINH.
3. KomnproTepHO€ MOJEIUPOBAHUE YCTPOUCTB 3IEKTPOHUKH.

4. IlndpoBbIe SJIEKTPOHHBIE H3MEPUTEILHBIE TPHOODBI. 28
Wnag xonrakrHag padora: 0
IToaroroBka K dK3aMeHy 30
IIpoBeieHne 3K3aMeHa 6

Pasnen 5. METOJMYECKUE VKA3AHUSI JUISI OBVYAIOLIMXCS TIO OCBOEHMIO
JIACHUTUIMHBI

W3ydyeHne AUCUMIUIMHBI PEKOMEHJyeTCs HadyaTh C O3HAKOMJIEHHS C paboueil mporpammon, ee
CTPYKTYpOl M coJep’KaHUEM pa3[enoB. YUeOHbIH MaTepuall CTPYKTYpUpOBaH, H3y4YCHHE
JUCLUTIITUHBI OCYULIECTBIISAETCS B TEMaTUYECKON IIOCIIE0BATENBHOCTH.
3aHATHSL JIEKIIMOHHOT0 THMA AT CHCTEMaTU3UPOBAHHBIE 3HAHUSA [0 JUCLMILIMHE,
KOHIIEHTPUPYIOT BHUMaHHE Ha HauOoJiee CIOKHBIX U BaXHBIX BOIpocax. Bo BpeMs JEKIIMOHHBIX
3aHATHIA pEKOMEHAYEeTCsl BECTH KOHCIIEKTUPOBAaHUE yueOHOro Marepuaiia; oopanarh BHUMaHUE Ha
(GOpMYyTUPOBKM U KaTEropHH, pacKpbIBAIOIIKME CYTh MpPOOJIEMBbI, SBIEHUS WIM MpoIecca;
3a(UKCUPOBATH BBIBO/IbI u MIPaKTUYECKHE PEKOMEHJAIUH.
[TonroroBka K 3aHAATHSIM CEMHUHAPCKOr0 THIA BKIIOYAET O3HAKOMJIEHME C IUIAHOM
MPaKTUYECKOTo (JJa0OpaTOpHOro) 3aHATHS; PabOTy C KOHCIEKTOM JICKIIUW, BBIOJTHEHUE
JIOMAIITHETO 3a7aHusi, paboTy ¢ y4uyeOHOHM M Yy4eOHO-METOAMYECKOH JIMTepaTypoil, Hay4YHbIMHU
U3JIAaHUSIMH U DIIEKTPOHHBIMH 00pa30BaTENbHBIMU PECypcaMH, PEKOMEHIOBAHHBIMHU pabodeit
porpammoit JUCLUTUTUHBL.
CognepxaHie caMOCTOATENBLHOH PadoThl ompezensercs paboyeil MmporpaMMoN AHUCHUUIUIMHBI,
OLCHOYHBIMU W MCTOAWYCCKUMH MarcpruajlaMu, 3aJaHUAMU U YKa3aHUAMU MPEIoJaBaTCIIsd.
CamocTosTenbHasi paboTa MOMKET OCYIIECTBISATHCS B ayJAUTOPHON M BHeEayAMTOpPHOM (opmax.
O} PeKTUBHBIM CPEICTBOM OCYIIECTBICHUS CAMOCTOSTENbHON pabOThl SBISETCS AIEKTPOHHAS
UH(POPMALIMOHHO-00pa3oBaTeNbHas Cpela YHUBEPCUTETa, KOTOpas oOecrneyrBaeT JAOCTYN K
oOpa3zoBaTtenbHONW  mporpamMmme, paboueld  mporpaMMe  JHUCIHHMIUIMHBI, K  DJIEKTPOHHBIM
OMOIMOTEYHBIM CUCTEMAaM, MpodeccHOHabHBIM 0a3aM JaHHBIX M MHPOPMAILIMOHHBIM CIIPAaBOYHBIM
CUCTEMAaM.

W3ydyeHrne AWCHMILTMHBI BKIIIOYAET BBIMOJHEHHE KOHTPOJBHBIX paboT, TabopaTopHBIX padoT.
[TepuonnuHoCTh MpoBenAeHUS, (GOPMBI TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH, CUCTEMa OICHUBAHUS
Xoz1a OCBOCHHUS JUCLHUTIIINH MIPEACTABJICHBI B pabouei Iporpamme.
dopMoi TPOMEKYTOUYHON aTTECTAIlMU IO JUCIUIUINHE SIBJISETCS OAJITbHO-PEUTUHTOBBIN KOHTPOJIh

- ~



Pa3nen 6.

MATEPHUAJIBHO-TEXHUYECKOE "

OBECIIEYEHUME AMCHUITJIMHBI

6.1. YueOHO-MeTOIMYECKOE 00ecIIeueHne

YYEBHO-METOJINMYECKOE

KommuectBo
AK3EMIUISIPOB MEYATHBIX

NoNe . W3JaHUN, UMEIOIUXCA B
Cnucok ucnoip3yeMon JTUTepaTyphbl
n/m OuOJIHOTEKE, MITH
AJIEKTPOHHBIN apec U3JaHus
(pecypca) B cetn MIHTEepHET
YYEBHBIE, YYEBHO-METOAMYECKUWE 1 HAYUYHBIE U3JJAHUA
1. |becconoB, JleB AunekceeBud. TeopeTHuecKkHe OCHOBBI 22
AJIEKTPOTEXHUKU. JEKTpOMAarHuTHOe 1oje [TekcT]
Y4eOHUK [UIsl CTYyZA-OB TEXH. BY30B 110 HAalpaBICHUIM
"DneKkTpoTexHuka'", "DIIeKTpOTEXHOJIOTHH ",
"OnexTpoMexaHuka'", "JnexTposHepreTuka" u

"[Ipubopoctpoenue" / becconoB JleB AnekceeBud. 9-¢ 3.
M.: Tapmapuku, 2001. - 316 c. ISBN 5-8297-0070-0.
OK3eMILIAPHL: Bcero 22.

2. |ArtabekoB, [I'. . TeopeTrmueckue OCHOBBI DJIEKTPOTEXHHKH.

Henuueitnpie saekTpudeckue 1enu. JiaekTpoMarautHoe mode | https://e.lanbook.com/book/1
[Dnmextponnsbrii pecype] / Artabekos I'. U., Kymamsu C. 1., 34338
Tumodeer A. b., Xyxpuko C. C. 7-e uzn., crep. CaHkT-

Iletepoypr: Jlaus, 2020. - 432 c¢. ISBN 978-5-8114-5176-0.

3. |AtabekoB, I'. WM. Teoperndyeckne OCHOBBI IEKTPOTEXHHKH.

JIuHeliHble 3aeKTpUUecKkue Ienu [DmexTpoHHbIH pecypc] :| https://e.lanbook.com/book/1
yuebHoe rmocobue amns By30B / Atabekos I'. 1. 10-e uzna., ctep. 55669
Cankr-IlerepOypr: Jlawp, 2021. - 592 c. ISBN 978-5-8114-

7104-1.

4. | ANOJITIOHCKHH, C. M. Teoperuueckue  OCHOBBI
anekTpoTexHuku. [IpakTukym [DnekTpoHHbiii pecype] /| https://e.lanbook.com/book/2
Anomnonckuii C. M. Cankr-IletepOypr: Jlans, 2022. - 320 c. 09885
ISBN 978-5-8114-2543-3.

5. |AnonnoHckui, C. M. Teoperuueckue  OCHOBBI
ANMEKTPOTEXHUKH. DIEKTpOMarHutTHoe mose [DnexTpoHHsii| https://e.lanbook.com/book/2
pecypc] / Amnomnonckuit C. M. Cankr-IletepOypr: Jlans, 10824
2022. - 592 c. ISBN 978-5-8114-1155-9.

6. [ComnoBbes, Bnamgumup I'puropseBuy. JluneiiHbIe 28 /
AJIEKTpUUECKUe Ienu mnoctosHHOro Toka [Tekcr] : yueO.|https://portal.volgatech.net/bo
noco6ue / B. I'. Conosbes, E. B. Xupituna. Momkap-Ona:|oks/Solovev_linejnye_jelektri
MapI'TV, 2007. - 105 c. Dx3emmsipsl: Bcero 28. cheskie_cepi_ne_dodelali.pdf

7. |ConoBbeB, Brnagumup I'puropseBuy. DJeKTpHUYECKHE LIEMH 71/
0HO(A3HOTO CHHYCOMAAIbHOrO TOKa [TeKcr] yue0. | https://portal.volgatech.net/bo
noco6ue / B. T. ComnosweB, E. B. Xnsrtuna. HMomkap-Omna:|oks/solovev_Peremennyj_tok
MapI'TY, 2009. - 132 c. ISBN 978-5-8158-0714-3. pdf
OK3eMILIApEL: Bcero 71.

8. |TpanchopmaTopsl u snekTpuyeckre MamuHbl [Tekcet] : mab. 139 /
npaktukyM / [B. B. Cotnukos u np.]; TOY BIIO "Map. roc. |https://portal.volgatech.net/bo
texn. yH-T". Homxap-Oma: MapI'TY, 2011. - 87, [1] c.| oks/Sotnikov_transformatory
Dx3eMIIapel: Bcero 139. i jel mashiny.pdf

9. |ComnoBbes, Bmanumup ['puropbeBud. DIIEKTpHUESCKUE TIETTH 62 /




CUHYCOUJIATLHOTO TOKa [ TekcT] : 1abopaTOpHBIA MPAKTHKYM :
[m1s ctynenToB crienuanbHoctedt 110302, 151001, 140211 u
HarnpasieHnuid noarorosku 150900, 140400] / B. I'. ConoBbes,
E. B. Xnbituna, A. U. OpnoB; M-Bo 00pa3oBaHus U HayKu
P®, ®I'BOY BIIO "IMoBomxk. roc. TexHox. yH-T". Momkap-

Oma: IIT'TY, 2014. -
DK3EMIUISAPHL: BCEro 62.

103 c. ISBN 978-5-8158-1267-3.
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ooks/Solovev_jelektricheskie

_cepi_2014.pdf

OJIEKTPOHHBIE OFPA3OBATEJIBHBIE PECYPCBI

1.

Hayunas anekrponnas 6ubnuoreka eLIBRARY.RU

http://elibrary.ru

2.

Hayunas anekrponnas 6ubnmoreka «KubepieHuHKa»

http://cyberleninka.ru

IMPO®ECCHUOHAIJIBHBIE bA3bI JAHHBIX 1 THOOPMALIMOHHBIE CITPABOYHBIE

CHUCTEMBI
1. |CnpaBouHo-npaBoBas cucrema KoHCyabTaHT+ http://www.consultant.ru
2. |UudopmarmonHo-npaBoBoii moprai ['apadt http://www.garant.ru
3. [IIpodeccroHanbHbIe CIpaBOYHbIE CHCTEMBI TeXdKCIEPT http://www.cntd.ru

6.2. MatepuanbHO-TeXHUYECKas 0a3a v MporpaMMHOE 00ecrieueHue

NoNo
/a

Aynuropuu 11 IpoBe-

JeHUs] y4eOHbIX 3aHSITHH,

CaMOCTOSITENIbHOI pado-

ThI U IIPOBEJICHUSI FOCY-

JTAPCTBEHHON UTOTOBOM
aTTeCTalluu

[TepeyeHb OCHOBHOTO 000PYAOBaHUS

[IporpammHuoe
oOecrieuenue

216 (1)

aynutopHas (1),
1500*1000 (1),
KOJOTPAHCIIapaHTOB 10
Kypcy "ABTOMaTU3UPOBAaHHBIN
anektponpusog’ 60 mr. (1),
KommiekT KoJoTpaHCHapaHTOB 110
Kypcy "TeopeTnu-ue OCHOBBI
anektporexuuku" 100 mT. (1),
KoMmIiekT komoTpaHCmapaHToB IO
Kypcey "Onexkrporexnuka" 106 wr. (1),
Hoytoyk Satelite C 850-CPR (1),
Cron 1mab. 5950%1700*600 (1),
KomMmiexT yueoHoii Mmedenu (1)

Hocka Jlocka
ayJIuTOpHAast

Kommiexr

Windows
CrpaBouHas
cucreMa

Microsoft
Enterprise,
IpaBoBas
"KoHCynpTaHT [Tnroc",
Microsoft Office
Standard, Arent Dr.Web,
Kommnexr I'APAHT-
Mactep, Kommuekr I10
JUIsL pElIeHHsT OCHOBHBIX
II0JIB30BATEIBCKUX 3a/1a4

219 (1)

Hocka aymutopHas 1500*1000 (1),
CTEHA VYCOT-IM (6), Cremnax
MeTaJLTUIEeCKUI TSt
anektpoobopynoBarus (1), Crenn
"OcHoBsl 3mekTponuku” (1), Crena
nab. "Onektporexnuka" (1), Cron
n1a6. 5400*1700*%600 (1), Komriekt
yueOHoit mebenu (1)

Windows
CnpaBouHas
cHCcTEMA

Microsoft
Enterprise,
mpaBoOBas
"KoHCynbTaHT [Tmroc”,
Microsoft Office
Standard, Arent Dr.Web,
Kommiekt I'APAHT-
Macrep, Kommextr 11O
JUTSL PEIIeHUsT OCHOBHBIX
10JI630BATEILCKUX 33124

Paznen 7. ®OPMbI KOHTPOJISI OCBOEHUA AUCHUILIMHBI ®OHJ OLIEHOYHBIX
CPEJACTB

KpI/ITepI/II/I OLICHUBAHUA MHAUKATOPOB NOCTHKCHUA KOMHGTGHHI/Iﬁ HaITpaBJICHBI HA:
- YCBOEHHE TEOPETUUYECKOr0 MaTepraia (00beM 3HaHHM, TITyOMHA YCBOCHHS ), TPEAYCMOTPEHHOTO




paboueit mporpamMmmoi;

- YMCHHC U3JIaraTb MaTcpual (‘IGTKOCTB, TpPaMOTHOCTD U3JIOKCHUA MaTCpUalia, TOYHOCTH U IMOJIHOTA
BOCIIPOU3BEICHHS Y4eOHOT0 MaTepuaa);

- YMEHHUE IPUMEHATHh TEOPETUYECKUE 3HAHMS IIPU PEILICHUU IPAKTUYECKUX 3aJaHUM.

[IIkaa onleHNBaHUs MPEICTaBlIeHA HUXKE.

YpoBeHb
c(hopMUPOBAHHOCTH [lIxana
Kpurepuu onenuBanus
3JIEMEHTOB OIICHUBAHUS
KOMIIETEHIINHU
[Toporosbiii OOyuarommiics WMeeT 3HaHUsS OCHOBHOTO MaTrepuana,| yIOBJIeT-
YpOBEHb IPOSBISET YMEHHUE JIOTMYHO €ro usjaratb, HO MOXET| BOPUTEIBHO

JOIyCKaTb ~ HETOYHOCTH B U3JIOKEHUM  Marepuaa,
HEJ0CTAaTOYHO MpaBUIbHbIE (OPMYJIUPOBKH, HCIBITHIBACT
3aTPyJHEHMS B BBIIIOJHEHHUH NIPAKTUYECKUX 3aJaHUMN.

[IponBunyteiii  [OOydaromuiics TBEpIO 3HAET MPOTPAMMHBIM MaTepHal,| XOpOIIo

YpOBEHb U3JIaraeT €ero rpaMoOTHO M IO CYLIECTBY, HE JIOMYCKAeT
CYILIECTBEHHBIX HETOYHOCTEN B OTBETE HAa BOIIPOC, IPABUIILHO
IPUMEHSIET TEOPETHUECKHUE IIOJIOKEHUS MpU  PELICHUU
MPAKTUYECKUX BOMPOCOB U 3a/iay, BIaZeeT HEOOXOIUMBIMU
HaBBIKAMH M MIPUEMAMH MX BBITOJHEHHS

Bricokuil ypoBeHb [OOyuaromuiics r1yOOKO M IMPOYHO YCBOWJI INPOTPaMMHBIN| — OTJIMYHO
MaTepual, I'paMOTHO M JIOTMYECKM CTPOWHO €ro Hu3jaraer,
JTaeT MCYEpIBIBAIOIINE OTBETHI HAa IIOCTABJIEHHBIE BOIIPOCHL. B
OTBETE TECHO YBS3BIBAETCS TEOPUSA C NPAKTHKOW, NPU ITOM
oOydaromuiics  He  3aTpyJdHseTCs C  OTBETOM  IpH
BUJIOM3MEHEHNH 3aJJaHUs, CBOOOHO CIPaBIIsIETCs € 3aa4aMH,
BOIpOCAaMM ¥ JAPYTMMHU BHJIaMU TPUMEHEHUS 3HAHHM,
MOKa3bIBaeT 3HAKOMCTBO C MOHOTpaduuyecKod JIUTepaTypoi,
NepUOANYECKUMH U3JAaHUSIMU, [PaBUIBHO OOOCHOBBIBAET
NPUHATBHIE peIIeHUsi, CBOOOJHO BIaJEeT Pa3sHOCTOPOHHUMHU
HaBbIKaMU, IpUEMaMH BBIITOJIHEHUS IPAKTHUECKUX paboT

7.1. Texymuii KOHTPOJIb yCIIEBAEMOCTH

Texymuii KOHTPOJb YCIEBAaEMOCTH OOECIeYMBaeT OICHUBAaHHE XOJa OCBOEHUS JHCLUIUIMHBI
(MOMyJIsl) ¥ IPOU3BOAMTCS C IPUMEHEHUEM TEXHOJIOTUU PEHTHHIOBOTO KOHTPOJIS B COOTBETCTBUU C
TEXHOJIOTMYECKOM KapTOM JuCHUIUIMHBL. 1lopsAIoK cOCTaBiIeHHs TEXHOJOTHYECKOW KapThl H
QITOPUTM  TPOBEJCHUS MPOLEAYPhl OIEHMBAHUS BHUJOB  JIEATENBHOCTH  OOYyYarolIuxcs,
HAIpaBJIEHHBIX Ha OCBOGHHME 3HAHWW, yMEHUMN, HABBIKOB W/ WJIM ONbITA JAEATEIbHOCTH, II0
HaAKOIUTEJIbHOW cHUCcTeME B OallTax yCTaHaBIMBaeTcs nojoxeHueM o cucreme PUTM B ®I'BOY BO
(II'TY»

7.2. [IpoMexyTOUHAs aTTECTAIHs 00YJarOIIUXCS
[IpomexxyTouHast arrectanusi 0Oy4YarOIMUXCsl HAMpaBjieHa HAa OICHUBAHHME PE3YIHTATOB OOyUEHUS
MO TUCIUILIMHE (MOYJII0) ¥ POBOIUTCS C UCIIOJIb30BaHUEM (DOH/IOB OIIEHOYHBIX CPEJICTB.

[TpuMepbl TUMOBBIX KOHTPOJBHBIX 3aJaHMi U3 0a3bl (OHIA OLEHOYHBIX CPEICTB I10
00pa3oBaTeNbHON IPOTrpaMMe.

Monyns Toka I (A), paBHoro cymme TokoB 9+j2 (A) u 7+)9 (A), cocTaBinser...

Ecnu nanpspxenue cocrasisger 12+j45 (B), ok 8+j15 (A), To MOAYIIE KOMITJIEKCHOTO




conpotuiieHust (OM) COCTaBIISIET...

JeiicTBuTenpHas YacTh KOMIUIEKCHOTO TOKa, pAaBHOTO cCyMMe TOKOB 9+j2 (A) u 749 (A),
COCTaBJISIET. ..

B rpynny HeynpasiisieMbIX HEJTMHEHHBIX PE3UCTOPOB BXOAT. ..
1) TepMope3ucTophl

2) aMIbl HaKaJIuBaHUS

3) dboTope3ucTopsl

4) GapeTTepsl

Onpenenute HOMUHAIBHYIO MOITHOCTH (BT), mo/iBeIeHHYIO K 2JIEKTPOJIBUTATEIIO U3 CETH, €CITU
AMEKTPOABUTATENb TOCTOSHHOTO TOKa UMEET HOMUHAJIbHBIE IaHHbIE, YKa3aHHBIE HA €r0 IIUTKE:
noJie3Has MOIIHOCTH Ha Baiy 10 kBT, nanpspkenue 220 B, yacrora Bpamenust 1000 06/MuH, TOK,
notpedisieMslii U3 cetu 53 A.

JKecTkoii siBiIsIeTCS MeXaHMYECKast XapaKTePUCTHKA. ..
1) AT nocnenoBaTeIbHOTO BO30YKICHUS

2) AIIT cMenranHOTO BO30YXACHUS

3) AIIT He3aBUCHMOTO BO30YXKACHUS

4) AT napannenbHOro Bo30yxaeHus

Onpenenure MycKOBOH MOMEHT aCHHXPOHHOTO AiekTpoasuratens (H*M), ecnmu MouiHoCTh Ha Baity
paBHa 13 xkBrt, yacrora Bpamenust 1450 06/mun, Hanpsixkenue 380 B, kpaTHOCTH TycKOBOTO
MOMEHTa K HOMMHainbHOMY M1n/MHom=1,3.

Ecnu acHHXpOHHBIH 3JE€KTPOABUTATEh MUTACTCS OT Tpex(ha3HOM ceTH ¢ 4acTOTON HampshkeHus 50
['11, yrcno map MoJIIOCOB PaBHO 3, YACTOTA BpallleHus poTopa cocTaBisieT 960 00/MUH, CKOIbKEHHE
potopa asuratens (%) cocTaBseT...

[Tepeuenb BOPOCOB AJIsl NPOBEACHUS MPOMEKYTOYHOM aTTECTALIN



Bompocsr miist BPK (4 cemectp):

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

VICTOYHUKY ¥ IPUEMHUKHU JIEKTPUYECKON 3HEPTUU. DIEMEHTHI 3JIEKTPUUECKUX LIeTIeH, NX
CBOICTBA U XapaKTEPUCTHUKHU.

3akon Oma ans yyacTtka 1enu, cogepsxamiero uctoynuk JJ]C. O6o0mennsiii 3akoH OMa.

3akonsl Kupxroga. CoctaBneHue ypaBHeHUI JJIs1 pacueTa TOKOB B CXeMax € IOMOIIBIO
3akoHOB Kupxroga.

3a3emileHne OJTHOM ToukH cxeMbl. [loTeHnnanbpHas 1uarpamma.
OHepreTUYecKuil 6aaHC B IEKTPUUECKUX LETISIX.

MeTo KOHTYPHBIX TOKOB.

Meron y3710BBbIX IOTEHIIUAJIOB.

OKBUBaJIEHTHbIE Pe0o0pa3oBaHUsl B JEKTPUUECKUX LETSIX (MOCIe10BaTeIbHOE
COEIMHEHHE, MapaJlJIelIbHOE COEAMHEHNE, IPE0Opa30BaHUE 3BE3/1bl B TPEYTOJIbHUK U
TPEYroJIbHUKA B 3BE31Y).

MeTo1 3KBUBaJIEHTHOI'O T'€HEPATOPA.

Crioco0bI pecTaBlIeHUs U TapaMeTPbl CHHYCOMIANBHBIX (PyHKIMI. MTHOBEHHOE U
JIEHCTBYIOLIEE 3HAYCHUs] CHHYCOUAAIBHOIO TOKA.

Pe3ucTuBHBIN 3JIEMEHT B LIEIM CUHYCOUAAIBHOTO TOKA.
NHIyKTUBHBINA 3JIEMEHT B L€ CUHYCOUAAIBHOTO TOKA.
EMKOCTHBIN AJIEMEHT B LIENU CUHYCOMIAJIBHOIO TOKA.

KomnekcHoe conporusnenue. KoMmiuekcHas npoBOAUMOCTb. TpeyronbHUK
CONPOTUBIICHUN U TPEYTOJIBHUK ITPOBOIUMOCTEM.

3axon OMa AJ1s Ienu CUHYCOUJAIbHOrO ToKa. 3akoHbl Kupxroda B cuMBoinueckoi popme
3aIHCH.

AKTI/IBHaﬂ, PCaKTUBHAA U IMOJIHASA MOIITHOCTH. BI)Ipa)KCHI/Ie MOIIIHOCTH B KOMILJIEKCHOU
dbopme 3amnucu.

Pe3onanc TokoB. Pe3oHaHC HanpsKeHHM.

Tpexdaznas cuctema 2J[C. OcHOBHBIE CXEMbI COEIMHEHMSI TpeX(Pa3HBIX LIeTIeH,
ofpeieieHne TMHEHHBIX U ()a30BBIX BETUYMH.

Pacuer Tpex¢a3HbIx Lemnei.

AKTHBHasi, peaKTUBHAs U MOJIHAsI MOIIIHOCTH TpeX(a3Hoii cuctemsl. M3MepeHne akTHBHON
MOIITHOCTH B Tpex(a3HOH cucTeme.

Pacuer neneii moCTOSHHOrO TOKa ¢ HEIMHEHMHBIMH 3JIEMEHTaMHU.

Bompocsr q1st sx3amena (5 cemectp):

1.

W cTOYHUKY ¥ TPUEMHUKH 3JIEKTPUUECKON SHEPTUHU. DIIEMEHTHI JIEKTPUUECKUX LIENeH, UX
CBOMCTBA U XapaKTEPUCTUKHU.



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

3akon Oma a1 yyacTka 1emnu, coaepxariero uctounuk 3J1C. O6o0menHnsbIit 3akon Oma.

3akonsl Kupxroga. CoctaBneHue ypaBHeHUI JJIs1 pacueTa TOKOB B CXeMax € IOMOIIBIO
3akoHOB Kupxroga.

3a3emiieHne OJIHOM ToukH cxeMbl. [loTeHnnanbpHas fuarpamma.
OHepreTUyYecKuil 6aaHC B EKTPUUECKUX LETISIX.

MeTo1 KOHTYpPHBIX TOKOB.

Meron y3710BBbIX IOTEHILIUAJIOB.

DOKBHUBaJICHTHBIE TPE0OPa30BaHUs B SJEKTPUUECKUX LEMsX (MOCIe0BaTeNbHOE
COEIMHEHNE, TapaJUIeIbHOE COEIMHEHNE, TPe00Pa30BAHUE 3BE3/Ibl B TPEYTOJIbHUK U
TPEYroJIbHUKA B 3BE31Y).

MeTo1 3KBUBaJIEHTHOI'O T'€HEPATOPA.

Crioco0bI peicTaBIIeHUs U TapaMeTPhl CHHYCOMIANBHBIX (PyHKIMI. MTHOBEHHOE U
JIEHCTBYIOLIEE 3HAYCHUs] CHHYCOUAAIBHOIO TOKA.

Pe3ncTuBHBIN 3JIEMEHT B UENH CUHYCOUJAAIBHOTO TOKA.
WHIyKTUBHBIN 3IEMEHT B LIENU CUHYCOUJAIBHOTO TOKA.
EMKOCTHBIH 3JIEMEHT B LIEIM CHHYCOMAAIBHOIO TOKA.

KomnekcHoe conporusnenue. KoMmiuekcHas npoBoAUMOCTb. TpeyronbHUK
CONPOTUBIICHUN U TPEYTOJIBHUK ITPOBOIUMOCTEM.

3axon OMa AJ1s Ienu CUHYCOUJAIbHOr0 ToKa. 3akoHbl Kupxroga B cumBoanueckoi popme
3aIHCH.

AKTHBHasi, peaKTUBHAs U MOJTHAsI MOIIHOCTH. BrIpaskeHne MOLTHOCTH B KOMIUIEKCHOU
dbopme 3anucwu.

Pe3onanc TokoB. Pe3oHaHC HANPsIKEHUH.

Tpexdaznas cuctema 2J[C. OcHOBHBIE CXEMbI COEIMHEHMSI TpeX(Pa3HBIX LIETIEH,
ofpeieieHne TMHEHHBIX U (Da30BbIX BETUYMH.

Pacuer Tpex¢a3HbIx Lemnei.

AKTHBHasi, peaKTUBHAs U MOJIHAsI MOIIHOCTH TpeX(a3Hoi cuctemsl. M3MepeHne akTHBHON
MOIITHOCTH B Tpex(a3HOH cucTeme.

Pacuer ueneﬁ MOCTOSIHHOTO TOKa C HEJITUHESHHBIMH DJIEMCHTAMHU.
HCpCXO,Z[HBIC IMPpONCCChI B JIMHEMHBIX QJICKTPUYCCKUX LCIIAX. 3aKOHBI KOMMYTalluu.

Bennuunsbl, xapakTepusyromue MaruuTHoe nojie. OCHOBHBIE XapaKTEPUCTUKHI
(beppOMarHUTHBIX MaTEPUAIOB.

3aKOH MOJIHOTO TOKa. MarHuToABMKYIas CHIIA.
3akon Oma a1t MarHUTHOM nenu. 3akoHsl Kupxroga st MarHUTHBIX LIETeH.

[Tpuniun aeiictBus ogHodazHoro Tpanchopmartopa. BHemHss xapakrepuctuka u KI1J]
Tpanchopmaropa.



27.

28.

20.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

Pexumbl paboThl TpaHcHOPMATOPOB: PEKUM XOJIOCTOTO X0/1a, PEXKUM KOPOTKOTO
3aMbIKaHUs TpaHCPopmaTopa, pabouuil pexxum.

Tpexdazusie TpanchopmaTopsl. [pymniiel u cxemMbl COeAMHEHU 0OMOTOK
TpaHchopmMaTopos.

DNEeKTPOMarHUTHbIE YCTPONCTBA IIOCTOSIHHOTO U IIEPEMEHHOTO TOKA.

YcTpoiicTBa 1Sl U3MEPEHUS U KOHTPOJIS HEAJIEKTPUYECKUX BEJIMYHH.

MaryHbl HOCTOSIHHOTO TOKA: YCTPONCTBO, MPUHIIMIT AEUCTBUS, 001aCTh IPUMEHEHUSI.
ITyck anexTpoaBurarencii NOCTOSIHHOIO TOKa. PeryinnpoBaHue 4acTOTHI BPALICHUS.
ACHHXPOHHBIE MALIMHBI: YCTPOHCTBO, IPUHIIMII ACHCTBUS, 007IaCTh IPUMEHEHUS.

ITyck acCHHXPOHHBIX 3JIEKTpOABUraTelIed. PeBepcupoBaHue U PEryJIMpOBaHUE YaCTOThI
BpAalICHUS.

CI/IHXpOHHBIe MAalIWHBI: YCTpOﬁCTBO, IMPHUHIAIT I[CﬁCTBHH, 001acTh MMPUMCHCHHUA.

[ToaxmtoueHne CUHXPOHHBIX MAILIMH K 3HEeprocucreme. PerynnpoBanrue akTUBHON 1
PEAKTUBHON MOUIHOCTH.

DrneMeHTHas 0a3a COBPEMCHHBIX 3JICKTPOHHBIX YCTpOﬁCTB.
Hctounuku BTOPUYHOT'O 3JICKTPOIIUTAHUS.

N3mepenue 3neKTpUYECKUX BEIMUUH: TOKOB, HAPSYKEHUH, CONPOTUBIIEHUN, MOIITHOCTU U
SHEPIHH.



