MunHCTEpPCTBO HAYKH W BRICIIEro obpazosanna Poccriickoii eepannn

DegepanbHoe rocyIapeTBEHHOE BI0DKETHOE 00pa3oBaTe/IbHOE YHPEKIACHHE
BhICLICro obpajoBaHua
«MaruuToropckuii rocyapcTBeHHbIH TexHH4eckuit ynusepentet um. I, M. Hocosa»
MuoronpodunsHelit Komtex

Loyt s YA

.\ T'C.A Maxpopcknii
f«OQ_»_d)ﬂ?pﬁjﬁf

i Y

PABOYAS TIPOTPAMMA YUEBHOM JIHCIHITJIHHBI
OINL03 DJIEKTPOTEXHHUKA H 2JIEKTPOHHKA
«obmenpodeccHOHANBHOI0 HHKJIAN
NPOrpaMMbl NOATOTOBKH CHCUHAINCTOB CPEIREro 3IBeHA
cnennaabinoct 23.02.04 Texunueckas IKCIIYATAUNSA MOABEMHO-TPAHCTOPTHBIX, CTPOHTEALHLIX,
AOPOAHBIX Mamnn 1 obopyaosanus (1o orpacanm),
Ksasmmduranns: rexnux

®opma obyuenns

ounas

Maruutoropek, 2022



PaGouas nporpaMma yqeOHOH AHCUMIUIHHBL «DNCKTPOTEXHHKA U JICKTPOHUKAN paspaboTana na
ocHope DeepaTbHONO rocyAapcTBEHHONO 00pa3OBaTEeNbHONO CTAHAAPTA MO CNCUHATLHOCTH CPCAHErO
npodeccuonansioro obpazosanus 23.02.04 Texuuueckas IKCILTYATAUHA TOALEMHO-TPAHCHOPTHRIX,
CTPOHTE/IBHBIX, AOPOKHBIX MamMH M 00OpyAoBaHHA (MO OTPacjaM), YTBEPKACHHOIO NPHKAZOM
MunncrepeTea obpasosanus u Hayku Poceuiickoit @eaepaunn ot «23» sHsaps 2018 r. Ne 45.

Opranwsaunsi-pazpaborunx: @OIBOY BO  «Maruutoropekuil rOCYAApCTBCHHLIA  TEXHHUCCKUH
ynusepeuter um. .M. Hocosa» MuOronpoduiibHeli KOIIC/K

Paspabomyux (u):
npenosasarens ®IBOY BO «MI'TY um. .M. Hocosa» MuK
.""@J/ / Haranes Crenanosna Baxtosa

OJIOBPEHO

[TpeAMETHO-UMKIOBOH KOMHCCHET MeTtoanueckoit komuceneit MK
«CTPOMTEALHBIX WAPAHCTIOPTALIX MALINHY

[Mpeacenares "T.M.Mchakosa [Tporokon Ne4 ot 09.02.2022 r.

Peuensenr: MEXaHHK M0 PECMOHTY H HUYEeCKOMY O0CIYKHBAHKIO ABTOTPAHCIIOPTHON ¥ 10POIKHO-

crpoutensHoi Texuukn 000 «OCK» / M.M. Xaunpos/




COJEPKAHUE

1 OBIIIAS XAPAKTEPMCTUKA PABOYEM ITPOI'PAMMBI YUEBHOU JUCIIMITJIMHBI«OIIIL.03

SJIEKTPOTEXHUKA U DJIEKTPOHUKA»

2 CTPYKTYPA 1 COJIEP)KAHUE YUYEBHOM JUCIUTIMHBI

3 YCJIOBUS PEAJIM3ALIMU YUYEBHOUN JUCIATUIVHEI

4 KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHUS YUEBHOM JIUCLIUIIIMHbI
[Tpunoxxenue 1

[Tpunoxenue 2

[Tpunoxxenune 3

JIUCT PETUCTPALIMM U3MEHEHUI U JIOITOJITHEHUIA

4

7
17
28
35
37
38
39



1 OBIIASI XAPAKTEPUCTHUKA PABOYEHM TIPOTPAMMbBI  YYEBHOH
JANCHUIIVIMHBI«OIIL.03 9JIEKTPOTEXHUKA U DJIEKTPOHHUKA»

1.1 O6n1acTh NpUMeHEeHHUs IPOrPaMMBbI

PaGouas mporpamMmma yueOHON TUCIHUIUIUHBI « DIEKTPOTEXHUKA U DJICKTPOHUKA» SIBISETCS YacThIO
IIPOrpaMMbl MTOATOTOBKM CIIEHUAIMCTOB CpeAHero 3BeHa mno cnenuanbHocTH 23.02.04 Texnuueckas
SKCIUTyaTalusl MOJAbEMHO-TPAHCIIOPTHBIX, CTPOUTENBbHBIX, JOPOXKHBIX MAIlUH U 00opynoBaHUs (1O
OTpacysiM), BXOJIAIIEH B COCTaB YKpyMHEHHOU rpymnmbl criennanbHocTed 23.00.00 TexHrka 1 TEXHOIOTUU
HazeMHOTro TpaHcnopta. Pabouas mporpamma coctaBieHa 1isi O4HON (OpMbI 00YUEeHHUS.

1.2 MecTo AUCHMIUIMHBI B CTPYKType NPOrpaMmbl NHOATOTOBKH CHENHAJHCTOB CpeIHero

3BEeHA

VyeOnas  gucuumumbHa — OII.03  «OnekTporexHMka M DJIEKTPOHHMKA»  OTHOCUTCS K
o0uienpodeccHoHaTbHOMY Y4eOHOMY ITUKITY.

OcBoeHHI0 y4eOHOM TUCHUIUIMHBI IPEAIIECTBYET U3YUEHUE YUEOHBIX IUCHUIUINH:

- I1J1.01 Maremaruka,

- I1J1.03dusuka;

Jucuumuza OIIL[.03 «DneKTpoTexHUKa U 3JIEKTPOHUKA » ABJISETCS MPeAILeCTBYIOLIeH uis
n3ydueHus yudeOHsix aucuumuind: OITL.09. Oxpana tpyna, OIIL[.12 Cucrembl aBTOMaTU3UPOBAHHOIO
IPOEKTUPOBaHuUs, podeccruoHanbHoro Moayist: IIM.02 Texauueckoe 00CTyKUBAaHHE U PEMOHT
[IOIEMHO-TPAHCIIOPTHBIX, CTPOUTENBHBIX, TOPOKHBIX MALINH U 000PYA0BAaHUS B CTAI[MOHAPHBIX
MacTepcKux U Ha Mecte BoinogHeHus padot (MIK.02.03. Opranuzanust TEXHUYECKOT0 00CITyKUBAaHUS U
TEKYILETr0 PEMOHTA [O/bEMHO-TPAHCIIOPTHBIX, CTPOUTEIBHBIX, JOPOKHBIX MAIIUH U 000PYI0BaHHs)

1.3 Heap n niianupyemblie pe3yJibTaThl 0CBOCHUS TN CHMIIJIMHBI:

ConepxaHue IUCHUIUIMHBI OPUEHTHPOBAHO HA IMOATOTOBKY OOYYalOIIMXCS K OCBOECHHUIO BHUIOB
NEATEIBbHOCTH IIPOTrpaMMBbl IOATOTOBKHU CIELMAIIMCTOB CPEHErO 3BEHA IO CIELUNAIBbHOCTH U OBJIAJICHUIO
CIIEAYIOIIMMU OOIMMU U PO ECCHOHATBHBIMU KOMIETEHIIUSIMHU:

I[IK 1.3. Bpmonssats TpeOOBaHUS HOPMATUBHO-TEXHUYECKOM JOKYMEHTAllUd [0 OpraHu3aluu
JKCIUTyaTalliy MalIUH IPU CTPOUTENIBCTBE, COAEPKAHUHA U PEMOHTE JI0POT.

[IK 2.1. BeimonHsATh periaMeHTHbIE paOOThl IO TEXHUYECKOMY OOCITYKMBAaHHUIO U PEMOHTY MOJIBEMHO-
TPAHCIIOPTHBIX, CTPOUTEIBHBIX, JOPOKHBIX MAIIUH U O0OpPYIOBaHHUS B COOTBETCTBUU C TpeOOBaHUSMU
TEXHOJIOTMYECKUX MPOLECCOB.

[IK 2.3. OmnpenensiTb TEXHUYECKOE COCTOSHUE CHCTEM M MEXAHM3MOB IOJABEMHO-TPAHCIOPTHBIX,
CTPOUTENBHBIX, TOPOKHBIX MAIIMH ¥ 000PYIOBAHHUS.

OK 01 Beibuparbs crnocoObl pemieHust 3aaad Npo(ecCHOHAIBHOW AEATENbHOCTH MPUMEHHMTENBHO K
Pa3IUYHBIM KOHTEKCTaM.

OK 02 OcymiecTBiasTh NOUCK, aHATU3 U MHTEPIIPETANI0 UH(OpMAIMK, HEOOXOAUMOM Ul BBIITOJTHEHUS
3a71a4 NpoQecCuOHaIbHOMN eATETbHOCTH.

OK 03 ITnanupoBaTh U peaan30BbIBaTh COOCTBEHHOE NMPO(EeCcCHOHAIBHOE U IMYHOCTHOE Pa3BUTHE.

OK 04 Paborarh B KOJUIEKTHBE M KoMmaHjae, 3(PGEKTHBHO B3aUMOJCHCTBOBATh C KOJUIETAMHU,
PYKOBOJICTBOM, KJTUCHTAMH.



Koo IIK/ OK

Ymenus

3nanusn

OK.01

Y01.2 aHaJIM3UPOBATh 3ajady,
BBIOMpATh W HCIOJIB30BaTh YMECTHBIE
uudpoBbIe CPEACTBA, NMPUIOKEHUSI U
pecypchl ik TOCTAaHOBKU U PEIICHUS
3a71a4r\[IPOOIIEMBI;

Y01.6 onpenenuts HEOOXOUMBIC

pecypchr;

301.3 ocHOBHBEIE HCTOYHUKH
nH(OPMAIIUU U PECYPCHI JUIS PEIICHUS
3a/1a4 ¥ Ipo0sieM B
npodeccHoHATLHOM H/HITH
COIMAJIBHOM KOHTEKCTE;

301.6 3HaYMMOCTb IJIAHUPOBAHUS
Bcero pabodero mporecca, Kak
BBICTpanBaTh Y (PEKTUBHYIO paboTy U
pacnpeznensats padbodee Bpems;

OK 02 Y02.2 wuckarp uHpopmarmio B cetu | 302.1 HOMeHKIIaTypa
Wurepner, C UCIIONIb30BaHUEM | HH(OPMALIMOHHBIX HCTOYHUKOB
(GWIBTPOB ¥ KIIIOYEBHIX CIIOB; MPUMEHSEMBIX B TPOPECCHOHATHLHON
V02.5 onreHnBaTh JaHHBIE HA JIeITEeIILHOCTH,
JIOCTOBEPHOCTD
¥02.6 onieHMBaTh NPAKTUYECKYIO
3HAYUMOCTb PE3YJIbTATOB ITOMCKA C
MTOMOIIBIO TU(PPOBBIX HHCTPYMEHTOB;

OK.03 - VY03.2 craButh cebe obpazoBarenbHble | 303.2 OCHOBHBIX 00pa30BaTEIbHBIX
LEeNIU 10/ BO3HUKAIOIIKE >KU3HEHHbIE | IHTEepHET-pecypcoB, TUIIOB
3a/1a4u; 1udpoBoro 06pazoBaTEILHOTO

KOHTEHTA;

OK 04 Y04.5 pearupoBath Ha 3ampochl | 304.1  NCHUXONOTrMYECKHE  OCHOBBI
KJIMEHTOB/PYKOBOJICTBA ~ JINYHO U | JAESTEIbHOCTH KOJUIEKTHUBA;
OIIOCPEIOBAHHO; 304.2 ncuxonornyeckue 0COOEHHOCTH
Y04.8 HCIOJIb30BAThH MPUEMBI | JIMYHOCTH;
caMOpEeTryJIALHU MOBEACHUS B
MpOLIECCe MEKIMYHOCTHOTO OOLICHMUS;
Y04.9 KOHTpONIMpOBaTh JUYHOCTHBIE
KOH(JIMKTHI Ha paboueM MecCTe;

I1K 1.3. V1. nosp30BaThcs N3MEPUTEIBHBIMU 32. IpUHLUIIBL, JIEKALINE B OCHOBE
npubopamu; (GYHKIIMOHUPOBAHUS SJIEKTPUUECKUX

MAIIMH U JIEKTPOHHON TEXHUKU;

V4. cobnrogats Mepsl 0€30MaCHOCTH
pu paboTe ¢ AEKTPooOOpyI0BAHUEM
U 3JIEKTPUUYECKUMU UHCTPYMEHTAMU;

K 2.1. V1. nosp30BaThCs N3MEPUTEIBHBIMU 32. IpUHLUIIBL, JIEKAINE B OCHOBE

npubopamu;

V4. cobnrogaTs Mepbl 0€30MaCHOCTH
pu paboTe ¢ IMEKTPOOoOOPyIOBAHUEM
U DJIEKTPUYECKUMU UHCTPYMEHTAMU;

(GYHKIIMOHUPOBAHUS SJICKTPUUECKUX
MaIIiH U JJIEKTPOHHON TEXHHKU;




IK 2.3.

V1. nonb30BaThCsa U3MEPUTEITbHBIMHU
npudopamu;

V2. u3mMepsATh napaMeTpbl
ANEKTPUYECKUX LieTnei
anekTpoobopynoBanus JICM;

V3. npou3BOAUTH OIO0P AIIEMEHTOB
ANEKTPUYECKHUX LEMEH U AIEKTPOHHBIX
CXEM;

V4. cobnrogaTh Mepbl 0€30MaCHOCTH
pu paboTe ¢ AIEKTPOOOOPYIOBAHUEM
Y DJIEKTPUIECKUMHU HHCTPYMEHTAMU;

31. OCHOBBI ANEKTPOTEXHUKH;

32. NpUHITUIIBI, JISKAIIUE B OCHOBE
(G YHKITMOHUPOBAHMSI SJICKTPHUECKUX
MAIIUH U JIEKTPOHHON TEXHUKU;

33. KOHCTPYKIHIO U TEXHUUYECKHUE
XapaKTEPUCTUKHU IEKTPUUECKUX
MAIIMH MOCTOSIHHOTO U NEPEMEHHOTO
TOKa;

34. OCHOBBI ANEKTPOHUKU;

35. OCHOBBI PAAMOTEXHUKH;




2 CTPYKTYPA U COAEPKAHUE YYESHOU JUCITATLIAHBI

2.1 O0bem yueOHOM AUCHMILVINHBI U BUABI Y4eOHOH padoThl

Bun yueOHoii padoThl O0bem yacoB

MaxkcumaJjibHasi yueOHasi Harpy3ka (Bcero) 96

Oobs3aTesibHAsSE AyAUTOPHAA yyeOHasi HArpy3ka (Bcero)

B TOM YHUCJIC:

JIEKIINH, YPOKH 40
IIPAKTUYECKUE 3aHITUS 16
nabopaTopHbIC 3aHATHS 14
KypcoBas paboTa (IIpoeKT) He npengycmorpeno
CamocTrosiTesibHas padoTa 8

CDopMa HpOMC)I(YTO‘lHOﬁ aTTCCTalluH — OK3AdMEH




2.2 TeMmaTH4eCKHii MJIaH U co/iep:KaHNe YUeOHOI TUCHMIUINHBI «JJIEKTPOTEXHUKA U YJIEKTPOHUKA» (0YHO)

HaunmeHoBaHue Coaepsxanue yueOHOro MaTepuaJa u O0bem Koxapbi
pa3aesioB U TeM (opMBbI oOpranuszanum aesiTeILHOCTH 00y4aIOMNXCA 4acoB KOMIIeTEeHIINii/0CB
anBaeMbIX
3J1eMEHTOB
KOMIIeTeHI Ui
1 2 3 4
Beenenue BxonHoi#t KoHTpOsb. MHCTPYKTUBHBIN 0030p IporpaMMbl yueOHONW AUCHMIUIMHBI M 3HAKOMCTBO CTYIIEHTOB C 2 OK.01-OK.04
OCHOBHBIMU YCJIOBUSIMH M TpPEOOBaHUSAMHU K OCBOCHHUIO OOIMUX U MPO(ECCHOHANIBHBIX KOMIICTCHITHIMA. K 1.3, TIK 2.1.;
OcCHOBHBIC 3a7]a4¥ ¥ COJICPIKAHKUE TUCIUILTUHBI « DIEKTPOTEXHUKA U AJICKTPOHUKAY, B3AUMOCBS3b C IPYTUMHU 1K 2.3.
TUCIUIUTMHAMA. 3HAYCHHE DIIEKTPOTEXHUYECKOW MOJTOTOBKH B (OPMHUPOBAHHUU CIEIHAIUCTOB CPEIHETO
3B€HA M B OCBOCHUU UMHU COBPEMEHHOM TEXHUKH U MEPEIOBOIN TEXHOIOTHH.
Pazpen 1 DJIeKTPOTEXHUKA 64 OK.01-OK.04
IIK 1.3.; IIK 2.1,
IIK 2.3.
Tema 1.1. ConepxaHue yueOHOTo MaTeprasa 2 ¥02.2;¥02.5;
duekTpryeckoe moje | [Monstre o6 siekTpuueckoM mosie. OCHOBHBIC XapaKTEPUCTUKU DJICKTPHUECKOTrO IMOJISL: HAMPSHKEHHOCTD, v03.2
9JIEKTPUIECKOE HANpPsDKCHUE, MOTCHIMAN, SIWHMIBI WX W3MEPEHUs. BiHsSHUE DIEKTPUYECKOro IO Ha 302.1; 303.2; 31
MPOBOJHUKHA W AWANEKTpuKkU. OmpeleneHne W Ha3HAaYeHHE KOHJEHCATOPOB, €ro eMKocTh. CoenuHeHme
KOHJICHCATOPOB.
Tema 1.2. Copepixanue yueOHOro Marepuaia 10 ¥02.2;¥02.5;
JJleKTpUYecKHe Henu | DJIeKTpUUeCKas IelMb M ©€ 3JICMEHThI. JJCKTPUYCCKHA TOK, €ro BEJIWYHMHA, HAIpaBJICHUE, CIMHUIIBI vV03.2
MOCTOSIHHOI'0 TOKA n3Meperns. Ouzndeckue oCHOBBI paboThI AnekTponsmxkymien cuisl (D/]C) ncrounnka Toka. 3akoH Oma aiis 302.1; 303.2; 31
ydacTKa M TIOJIHOM Meru. DIIEKTPUYECKOE COMPOTHBICHHE W DIEKTPHUYECKAs MPOBOIMMOCTH, CIMHHIIBI
HU3MEpEeHHS. 3aBHUCHMOCTh 3JICKTPUYCCKOIO CONPOTUBICHHMS OT TeMIeparypbl. PaboTa W MOIIHOCTB
3JIEKTPUYECKOro TOoKa. [IpeoOpa3oBaHue 3JCKTPUYCCKON SHEPrUU B TEIUIOBYHO, 3akoH Jkoynsa - JleHma.
Hcnonp3oBaHue 3IEKTpOHATpPEeBAaTEIbHBIX MPUOOPOB B JIOPOXKHOM CTPOHTENHCTBE. TOKOBasg Harpyska
MPOBOJIOB W 3alllUTa WX OT Teperpy3ok. Pexxumbl paboOThl 3MEKTpUUecKOod Ienu. Buapl coenumHeHus
MIPUEMHUKOB dHepruu. 3akoHbl Kupxroda. [loHATHE 0 pacdeTe dIeKTPHISCKIX IETICH.
B ToM uncne npakTHyecKux/1abopaTOpHBIX paboT 6




HanmenoBanue Coaepsxanue y4eOHOro MaTepuaa u O0Bem Konmbi
pa3zeioB U TeM (opMBbI OpraHu3auMM AesiTeJIbHOCTH 00yUYaroLIUXCS 4acoB KOMIIeTeHLMii/ocB
auBaeMbIX
3J1eMEeHTOB
KOMIICTEHIH I
JlaGopaTopHasi padoTa 1. I3y4yenne coequHeHHIA PE3UCTOPOB U MpoBepKa 3akoHOB Oma u Kupxroda Y01.2;¥01.6;
v02.2;¥02.5;
2 ¥02.6; ¥03.2;
Y04.8;¥04.5;¥1.;Y
2.;Y3;V4,
301.3; 303.2; 31
IIpakTuuyeckue 3anaTusl. PacueT s1eKTpuyeCcKuX LeTel MOCTOSIHHOTO TOKa 2 Y01.2;¥01.6;
¥02.2;¥02.5;
¥02.6; ¥03.2
301.3; 303.2; 31
CaMocTosTeNnbpHas paboTa 00yUJaroIuXCsl 2 Y01.2;¥01.6;
PacuerHas pabota: «PacueT »JIEKTPHUUECKUX IIeNeld MOCTOSHHOrO Toka». OmpeleneHrue >KBUBAJICHTHOTO v02.2;¥02.5;
coOnpoTuBIeHUS Lenu. HaxoxaeHue TOKOB, IPOXOIALIUX yepe3 Kax bl pesucrop. IIpoBepka nmpaBuinbHOCTH ¥02.6; ¥03.2
pacdeToB ¢ mpuMeHeHHeM 3akoHOB Kupxroda 301.3; 303.2; 31
Tema 1.3. Conepxanue yueOHOTo MaTepuaia 4 ¥02.2;¥02.5;
JIEKTPOMATHETH3M | OCHOBHBIE MAPAMETPHI, XaPAKTEPU3YIOIMe MATHATHOE IOIe B KaXKIOH ero Touke. EIMHHIBI M3MepeHHs Y03.2
MAarHuTHBIX BENMYMH. MarHuTHele Marepuansl. HamarHMumBaHME M LMKIMYECKOE II€peMarHUYMBaHUE 302.1; 303.2; 31
(beppoMarHuTHBIX MaTepuaoB. SIBneHue rucrepesuca. [IpuMeHenne peppoMarHUTHEIX MaTepuanos. Oomiue
CBE/ICHUS] O MAarHUTHBIX LIEIMSAX. 3aKOH IOJHOrO TOKa. BozaeicTBME MarHUTHOTO MOJIS HA MPOBOJHHK C
TOKOM. 3akoH Ammepa. Cuna B3aMMOJEHCTBUS MapauIeNbHBIX MPOBOJIOB C TOKAMH. JJIEKTPOMAarHUTHl U UX
npUMeHeHue. 3aKoH J3JeKTpoMarHuTHoW wuHAyKiuu. IIpaBunmo Jlenma. IloHATHE O NOTOKOCHEIUIEHHH.
[Ipunnune! npeoOpazoBaHUs MEXaHHUECKON SHEPTUHU B JIEKTPUUECKYIO U DIIEKTPUIECKON B MEXaHHUUYECKYIO.
WHIyKTUBHOCTh W SIBJICHWE CAMOMHAYKIMH. B3aumuas MHAyKuus. lcnosibp3oBaHHE 3IIEKTPOMarHUTHOM
MHIKIIUU U SBJICHUS B3aUMOMHIYKLUH B JIEKTPOTEXHUYECKUX YCTPOHCTBAX.
CamocTosTenbHas paboTa 00yHarommuXCs 1 ¥01.2;¥01.6;
Penrenve 3anau: «Pacyer XapakTepUCTHK MATHUTHOTO HOJIS». Y02.2;Y02.5;
¥02.6; ¥03.2
301.3; 303.2; 31
Tema 1.4. Coneprxanre yaeOHOTO MaTepraia 6 ¥02.2;¥02.5;




TpexgazHoro

MepeMEeHHOro Toxka

TpexQa3HOro ToKa «3Be310i». OCHOBHBIE pacueTHbIe ypaBHeHHs. COOTHOIICHHS MEKAY TUHEHHBIMU U
¢azubpiMu BetmurHaMu. CHMMeTpUYHAsT M HECUMMETpPUYHAs Harpy3ka. HelTpanbHbIi IPOBOJ U €r0
3Hadyenue. CoenuHenne 0OMOTOK reHepaTopa U noTpeduTeneil Tpex(asHoro Toka «TpeyroJbHUKOM.
CooTHOIICHUS] MEX Y JIMHEHHBIMU U (ha3HBIMHU BeTTMYMHAMU. BekTopHas AuarpaMMa HarpsoKeHUH U TOKOB.
CumMmeTpryHas U HECUMMETpUYHAs Harpy3ka. MomHocTh Tpexda3Hoii cucrembl. OCHOBHI pacyera
Tpexda3Hoi nenu npyu cuMMeTpruIHOH Harpy3ke. KonrpossHas pabora Ne 1

HanmenoBanue Coaepsxanue y4eOHOro MaTepuaa u O0Bem Konmbi
pa3iesnoB U TeM (opMbI opranuzanum 1eaTeJLHOCTH 00yYaIOIINXCS 4acoB KOMIleTeHIHii/0cB
auBaeMbIX
3J1eMEeHTOB
KOMIIeTeHU i
DaexTpuyeckue nenu | IlepemeHHBIN cHHYCOUIANBHBIN TOK U ero ompeneneHue. LlenecooOpa3HOCTh TEXHUYECKOIO MCIIOIb30BAHUS YV03.2
01HO0(a3HOTO nepeMeHHoro Toka. [lapamerpel um Qopma mpencraBieHus nepeMeHHbIX OJIC, HanpsbKeHWsS, TokKa W 302.1; 303.2; 31
nepeMeHHOr0 TOKA marHuTHOro motoka. Ilomyduenume mnepemennoit D/IC. OcoOeHHOCTH 3IEKTPHUUECKUX MPOLIECCOB B
MPOCTEHINX AIIEKTPUUECKUX IEMSIX C aKTHBHBIM, HHAYKTUBHBIM U €MKOCTHBIM 3JIeMeHTOM. 3akoH Oma uis
JTUX leneil. BekropHele auarpaMMel HanpspDKeHUM U Toka. HepasBeTBieHHbIE LU NEPEMEHHOIO TOKA C
AKTUBHBIM, UHIYKTUBHBIM M €MKOCTHBIM JJIEMEHTaMH. Y CJIOBUSI BOSHUKHOBEHHSI U OCOOCHHOCTH pe30HaHCa
HanpsoKeHUs. BeKTopHble nuarpaMMbl. AKTHBHASI, PEAKTUBHAS W TIOJHAS MOITHOCTH B IIETH IEPEMEHHOTO
TOKa. Pa3BeTBieHHas Imemb NMEPEeMEHHOTO TOKA C aKTHBHBIM, MHAYKTHBHBIM W €MKOCTHBIM JJIE€MEHTAaMHU.
Pe3onanc TokoB. KoadGpuimeHT MOITHOCTH B CIIOCOOBI €T0 MOBBIIICHHUS.
B ToMm uncie npakTHYecKHX/J1A00PATOPHBLIX padoT 4
JlagopaTopHasi padoTa 2. MccnenoBaHue pa3BeTBICHHOM 1IEMH MEPEMEHHOT0 OHO(a3HOr0 TOKa 2 Y01.2;¥01.6;
v02.2;¥02.5;
¥02.6; ¥03.2;
Y04.8;Y04.5;
V1.;¥2.;¥3;V4.
301.3; 303.2; 31
IIpakTuyeckoe 3aHAaTHe 2. PacueT Hepa3BETBIEHHOM LIENMHN MEPEMEHHOIO TOKA C aKTHUBHBIM, HHAYKTUBHBIM 2 ¥01.2;¥01.6;
Y €eMKOCTHBIM 35ieMeHTamHu. [locTpoenne BeKTOpHON AuarpaMMBl Ui JaHHOM Lemu ¥02.2;¥02.5;
¥02.6; ¥03.2
301.3; 303.2; 31
Tema 1.5. [Tonsitrie 0 Tpex(ha3HbIX MESKTPUUSCKUX LEIAX U CpaBHEHHE UX ¢ 0HO(Aa3HBIMU. OCHOBHBIC 3JIEMEHTHI 6 ¥02.2;¥02.5;
OaexTpuveckue nenun | Tpexdasnoii cucremsl. [lomyuenue tpexdaszuoit IJC. Coenunenne 0OMOTOK reHepaTopa U NOTpeOuTeNs ¥03.2

302.1; 303.2; 31
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HanmenoBanue Coaepsxanue y4eOHOro MaTepuaa u O0Bem Konmbi
pa3zeioB U TeM (opMBbI OpraHu3auMM AesiTeJIbHOCTH 00yUYaroLIUXCS 4acoB KOMIIeTeHLMii/ocB
auBaeMbIX
3J1eMEeHTOB
KOMIICTEHIH I
JlaGopaTopHas padota 3. MccnenoBanue Tpex¢azHOH e MPU COSANHEHUH TPHUEMHUKOB «3BE3I0N» 2 Y01.2;¥01.6;
v02.2;¥02.5;
¥02.6; ¥03.2;
Y04.8;Y04.5;
V1.;¥2.;¥3;V4.
301.3; 303.2; 31
IIpakTuueckoe 3anaTHe 3. PacueT TpéxhazHO e Mpu COSANHEHNN «3BE3I0M . 2 Y01.2;¥01.6;
¥02.2 ;¥02.5;
¥02.6; ¥03.2
301.3; 303.2; 31
Tema 1.6. Conepxanue yueOHOro MaTepuaia 6 ¥02.2:;¥02.5;
JJleKTpuvecKne OOmue cBeneHHss 00 DJCKTPHUUECKHX HW3MEPEHHSAX W DJICKTPOM3MEPUTENBHBIX Npubopax. [lpsmbie u v03.2
H3MCPEHMSI 1 KOCBEHHBbIE H3MepeHms. Kiraccubukaius sieKTpon3MepUTeNnsHBIX IpuOopos. llorpemHocTn W3MepeHHi. 301.6; 302.1;
dJIeKTpousMepuTeabH | Knacc tounoctn OUII. M3mepeHne HampsbkeHUs W TOKa. MarHUTORIEKTPUYECKUN W DIEKTPOMAarHUTHBIN 303.2; 31
ble IPUOOPHI M3MEpHUTENbHBIE MEXaHU3MBI. Paciinpenne npeaenoB H3MepeHHus BOJBTMETPOB U amrepMeTpoB. V3mepenue
MOITHOCTH Y 3HEPTHH. DINEKTPOANMHAMHYECKHUN U (eppoANHAMUIECKUN N3MEPUTEIbHBIE MEXaHU3MbI. CXeMbI
BKJIIIOUCHUS] BATTMETPOB. MHAYKIMOHHBIE CUETYMKU. [3MepeHue 5SIEKTPHUECKOrO CONMPOTHUBIICHUS
MOCTOSTHHOMY TOKY: METOBI BOJIBTMETpa-aMIepMeTpa, MOCTOBOM. Vcnonp30BaHne 3IEKTPHUECKUX METOOB
JUTSL I3MEPEHHUST HEDNIEKTPUUECKUX BEJMYUH MPHU IKCIUTyaTallMd W OOCIYXHBAHUH JOPOKHO-CTPOUTEIBHBIX
pabor.
B Tom uuciie npakTudecknx/1abopaTopHBIX paboT 2
Jla6opaTopHas padora 4. [loBepka H3MEPUTEIBHOTO MPHOOpa 2 Y01.2;¥01.6;
v02.2 ;¥02.5;
¥02.6; ¥03.2;
Y04.8;Y04.5;
V1.;¥2.;¥3;V4.

301.3; 303.2; 31
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HanmenoBanue Coaepsxanue y4eOHOro MaTepuaa u O0Bem Konmbi

pa3zeioB U TeM (opMBbI OpraHu3auMM AesiTeJIbHOCTH 00yUYaroLIUXCS 4acoB KOMIIeTeHLMii/ocB
anmBaeMbIX
3J1eMEeHTOB

KOMIICTEHIH I

JlaGopaTopHas padora S. 3mepeHne 371eKTPUIECKOr0 COMPOTHUBICHHUS 2 Y01.2;¥01.6;
v02.2;¥02.5;
¥02.6; ¥03.2;
Y04.8;Y04.5;
V1.;¥2.,¥Y3;V4.
301.3; 303.2; 31

Tema 1.7 Conepxanue yaeOHOTO MaTeprana 6 v¥02.2;¥02.5;

Tpancpopmaropsi Hasnauenune TtpancopmaropoB, uX KiacCHU(UKAIMs, MPUMEHEHHE. YCTPOWCTBO W TPHUHIUI JEHCTBHS Y03.2
onHodazHoro TpaHchopmaropa. JIEMEHTHl KOHCTPYKLIHMH. OJEKTpUYECKas cxemMa OJHO(A3HOTrO 302.1;303.2; 31
TpaHcpopmaropa. PexumMbl paboTel TpaHcopMaTopa: XOJIOCTOH X0, KOPOTKOE 3aMbIKaHUE, HArPY30UHBIH
pexxum. Ilotepu sHepruum u KIIJ| Ttpanchopmaropos. Ilonsarue o TpexdasHeix u Tpanchopmaropax
CIIEIMATBHOTO Ha3HAueHMs (CBApOUYHBIX, HM3MEPUTEIBHBIX, AaBTOTPAHCHOPMATOPOB), OCOOEHHOCTSIX
KOHCTPYKIMH U IPUMEHEHUSI.

B ToM uuciie npakTHYecKuX/1a00paTopHBIX paboT 4

IMpakTnyeckoe 3ansiTue 4. «Pacuér mapametpoB onHodazHOro TpaHchopmaTopay 2 Y01.2;¥01.6;

v02.2 ;¥02.5;

v¥02.6; ¥03.2
301.3;303.2; 31

JlaGopaTopHas padora 6. VccrnenoBanue pe:xxuMoB paboTsl OZHO(A3HOTO TpaHCPOpMaTOpa 2 ¥01.2;¥01.6;
v02.2 ;¥02.5;
¥02.6; ¥03.2
301.3; 303.2; 31

CamocrosTenpHas paboTa 00yJIaroIIIX s 2 Y01.2;¥01.6;
v02.2;¥02.5;
¥02.6; ¥03.2
301.3; 303.2; 31

Pacuetnas pabora: «Pacyer mapamerpoB TpéxdasHoro Tpanchopmaropar

Tema Copepxanne yueOHOTO MaTepuaia 6 ¥02.2;¥02.5;
1.8.2uekTpuyeckue Y03.2
MAILMHBbI 301.6; 302.1;
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HanmenoBanue Coaepsxanue y4eOHOro MaTepuaa u O0Bem Konmbi
pa3zeioB U TeM (opMBbI OpraHu3auMM AesiTeJIbHOCTH 00yUYaroLIUXCS 4acoB KOMIIeTeHLMii/ocB
auBaeMbIX
3J1eMEeHTOB
KOMIICTEHIH I
nepeMeHHOr0 TOKa Haznauenue, knaccudukanys u 061acTe NIPUMEHEHUS] MALMH IIepeMeHHOro Toka. [loiayuenue Bpamaromero 303.2; 31; 32; 33.
3JIEKTPOMArHUTHOTO TOJIS. YCTPOHCTBO M MpHHUUN AekcTBHA TpexdazHoro AJl. TToHsITHE O CKONBKEHHH.
OMIC, compoTuBIEHHE W TOKM B OOMOTKax cTaropa M poTOpa. Bpamarommii MOMEHT aCHHXPOHHOTO
neuratens. [lyck B xon, peryaupoBaHHE 4acTOThI BPAILIECHUS U PEBEPC ACHHXPOHHOIO 3JIEKTPOJBUrATEIs.
Mexannueckas xapaktepuctuka. [lorepu snextposneprun u KI1J| acunxponHoro asurarens. OnHodasHbie
ACHXPOHHBIC [IBUTATENM, MX YCTPOHCTBO, NPWHIMII JEHCTBUS M 00JacTb npuMeHeHus. [loHstue o
CHHXPOHHOM 3JIEKTPOJIBUTATEIIE
B tom uyuciie npaktrnyeckux/madbopaTopHBIX paboT 2
[IpakTHyeckast padora 5. OnpeneneHue napaMeTpoB aCHHXPOHHOTO IBUTATENSL. 2 ¥01.2;¥01.6;
¥02.2;¥02.5;
¥02.6; ¥03.2;
V04.8;Y04.5;
V1.;Y2.,;¥3;V4.
301.3; 303.2; 31;
33.
CamocrosTenpHast paboTa o0yJaromumxcs 1 Y01.2;¥01.6;
Pacuernas pabora: «Pacder mapamMeTpoB aCHHXPOHHOTO ABHraTeis». OnpeieneHue napaMmeTpoB ¥02.2;¥02.5;
ACUHXPOHHOT0 3JIEKTPOIBUTATENS 10 HOMUHAJIBHBIM JTaHHBIM. v02.6; ¥03.2
301.3; 303.2; 31;
33.
Tema Hasnauenwne, 001acTe mpUMEHEHHSI, yCTPOUCTBO W MPUHITUN JEHCTBHS MAIIFH MOCTOSIHHOTO TOKa. [IpuHImm 4 ¥02.2;¥02.5;
1.9.9aexTpuveckune | obpatumoctu, D/C u peakuus akops. [ eHepaTopsl HOCTOSHHOTO TOKA: KiIaccu(pHKanus, CXeMa BKIIOYSHHUS v03.2
MAIIUHBI 00MOTKH BO30YXICHHS, BHELITHSIS U PETYTUPOBOYHAS XapaKTEPUCTUKH, DKCILTyaTallHOHHbIE CBOWCTBA. 301.6; 302.1;

MNOCTOSATHHOI'0 TOKA

DIIEKTPOABUTATEIIN TIOCTOSTHHOTO TOKA: KJIacCH(PHUKAITHS, CXeMa BKITIOUCHIS OOMOTKH BO30YKICHUS,
MEXaHUYEeCKHe U paboune xapakTepucTuku. [1yck B X0/, peryTupoBaHUE YaCTOTHI BPAIICHHUS,
peBepcupoBanue u TopmoxkeHue. [lorepu sneprun u KI1/1 mammn nmocrossHHOTO TOKa. [IprMeHeHne MammH
IIOCTOSTHHOI'O TOKA JIs1 3HeKTpOCHa6)KeHI/ISI )IOPO)KHBIX MallluH

303.2; 31; 32; 33.
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HanmenoBanue Coaepsxanue y4eOHOro MaTepuaa u O0Bem Konmbi
pa3zeioB U TeM (opMBbI OpraHu3auMM AesiTeJIbHOCTH 00yUYaroLIUXCS 4acoB KOMIIeTeHLMii/ocB
auBaeMbIX
3J1eMEeHTOB
KOMIICTEHIH I
IIpakTuueckoe 3aHaTHE 6. «Pacder mapaMeTpoB IBUTATENEH MOCTOSHHOTO TOKA C TTAPAJIEITEHON 0OMOTKOM 2 Y01.2;¥01.6;
BO30YXKICHUS. v02.2;¥02.5;
v02.6;
301.3; 303.2; 31;
33.
Tema 1.10 Knaccudukarus snekrponpurooB. Kinaccudukariust pexxumoB padotel D11, Beibop THITa U MOIHOCTH 6 v02.2;¥02.5;
ANeKTpoaBUraTenel, npuMmensieMsix B JI1. OnpeneneHre MOIHOCTH PU NPOAOIKUTEILHOM U IIOBTOPHO- YV03.2
OcHoBBI KpaTKOBpPEMEHHOM pexuMax padoThl. [lyckoperynupyromias u 3aluTHas anmapaTypa: KIacCupUKaIis, 301.6; 302.1;
3JIEKTPONPUBOAA YCTPONCTBO, MPUHITUTI ACUCTBUS, 00JIaCTh MPUMEHEHUS. PelleliHO-KOHTAaKTOPHBIE CUCTEMBI YIIPABICHHUS 303.2; 31
ANEKTPOABHTaTENAMH. VICTIONb30BaHHE 3TUX CHCTEM JIJIsl YIPABJICHUS MalllMHAMH M MEXaHU3MaMHU B
npolecce TEXHUYECKOTo 00CIYKHBAHUS CTPOUTENIBHBIX, JOPOXKHBIX MAIIWH U 000PYIOBaHHUSI.
JlaGopaTopHas padota 7. COOpKa CXeMBI peleiHO-KOHTAKTHOTO yIPaBICHUS aCHHXPOHHBIM JIBUTATEIIEM 2 ¥02.2;¥02.5;
¥03.2
301.6; 302.1;
303.2; 31
IpakTnyeckoe 3ansitue 7. BeiOop anmapaTypbl yrpaBieHHs U 3alUThI 2 ¥02.2;¥02.5;
¥03.2
301.6; 302.1;
303.2; 31
Tema 1.11 Copepikanue yueOHOTO MaTepuasa 2 ¥02.2;¥02.5;
Hepenaua u CoBpeMeHHBIE CXEMbI JJIEKTPOCHAOKEHHS TMPOMBIIIICHHBIX TPENNPUATHA OT JSHEPreTUYECKOW CUCTEMBI. v03.2
pacnpeneiaenne Hasnauenwe # ycTpoWcTBO TpaHC(HOPMATOPHBIX TOJCTAHIMKA W PACHPENIENHUTENbHBIX  ITYHKTOB. 301.6; 302.1;
3JEeKTPUYeCKOM DNEeKTpUYECKHEe CETH IPOMBINUICHHBIX TMPEANPHUATHIA: BO3AYIIHBIE, KaOelbHbIe, BHyTpeHHHe. Hambonee 303.2; 31
IHEPIruH pacrnpocTpaHeHHbIE MapK{ MPOBOJOB M Kabesneil. 3aliuTHOE 3a3eMIIEHHE: ero Ha3HaueHHe M YCTpPOMCTBO.

CrocoObl  y4eTa ¥ KOHTPOJIS TOTpeOJIeHUs 3iIeKTpodHepruu. KomreHcaruss peakTUBHOW MOITHOCTH.
OKOHOMUSI 3JIEKTPOIHEPTHH. 3alMuTHOE 3a3emiieHue. KOHTponb H30isnuu. DIeKTpoOe30MmacHOCTh NpU
JKCIUTyaTalluy ¥ PEMOHTE aBTOMOOMIIBHOTO TpaHcnopTa. KoHTponsHast padora Ne 2
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HanmenoBanue Coaepsxanue y4eOHOro MaTepuaa u O0Bem Konmbi
pa3zeioB U TeM (opMBbI OpraHu3auMM AesiTeJIbHOCTH 00yUYaroLIUXCS 4acoB KOMIIeTeHLMii/ocB
auBaeMbIX
3J1€eMEHTOB
KOMIICTEHIH I
IlpakTuyeckas padora 8. Beibop ceueHns mpoBOIHUKOB 2 ¥02.2 ;¥02.5;
¥03.2
301.6; 302.1;
303.2; 31
OK.01-OK.04
Pa3nen 2 JIEeKTPOHHUKA 12 IIK1.3;1IK 2.1.;
MK 2.3.
Tema 2.1. ®usnueckue | Conepxkanue yueOHOT0 MaTepraa 2 v02.2;¥02.5;
OCHOBBI 2JICKTPOHHKH | DJIEKTPONPOBOJAHOCTh TOIYIPOBOJHUKOB, 00pa30BaHME M CBOWMCTBA p-N-Miepexoja, NpsMoe W oOpaTHOE ¥03.2; 303.2; 32;
BKJIIOUEHHE P-N-Tiepexo/ia, BOJbTaMIIEpHAs XapaKTepUCTUKa p-N-Tiepexoa, BUABI IPoOosl. 34; 35
Tema 2.2. BeimpsiMuTenbHble JUOABI M CTaOMIMTPOHBI: YCJIOBHBIE OOO3HAYCHUS, YCTPOWCTBO, HMPUHLMI ICHCTBHSL, 4 ¥03.2; 303.2; 32;
IMoaynpoBOAHUKOBBIE | BOJIBTAMIICPHBIC XapaKTCPUCTUKH, IapaMmeTpbl, MapKHpOBKa M NpUMEHEHHe. BHIONspHBIE U TOJIEBBIE 34,35
npudopsI TPaH3UCTOPBI:  YCIOBHbIE OOO3HAYCHHUs, YCTPOWCTBO, MNPHHLUN JCHCTBUS, CXEMbl BKIIOYCHUS,
XapaKTepUCTUKHU, IMapaMeTpbl, MapkupoBka. OOnacTb NpuMeHEHUs. THUPUCTOPHL: YCTPOHCTBO, MPUHIIMII
JeHcTBUS ¥ 00JIaCTh NPUMEHEHHS
Tema 2.3. Coneprxanue yueOHOTO MaTepuasa 2 ¥02.2;¥02.5;
INeKTPoHHBIE OCHOBHBIE CBEJICHHS O BBINPSIMUTEISIX: UX HAa3HAYCHHUE, KiacCU(pHKaIHs, 0000IEeHHas CTPYKTypHast cXeMa. ¥03.2;303.2; 32;
BbIIPAMUTEIN H Opnodaszubie U Tpex(daszHble BBIIPSIMHUTENN: CXEMbl, NPUHLUUN ACHCTBHA, TIpaduyuecKas WILIIOCTPALUL 3435
CTaOHIM3ATOPEL. paboThl, OCHOBHbBIE COOTHOIICHHS MEXIy DJICKTpUUECKUMH BeamdnHamu. CriakuBaronme (QUibTpbl HX
Ha3zHaueHue M Buzpl. CTaOMIM3aTOPhl HANPSDKEHHUS M TOKA, X Ha3sHaYeHHUE, MPOCTEHIINe MPUHIUIHAAIbBHBIC
CXEMBI, IPUHLUN JeHCTBUs, KO3)(UIMEHT cTa0nIn3aiy.
CamocrosiTensHas paboTa 00ydarommxcs 2 Y01.2;¥01.6;
v02.2;¥02.5;
Pacuer mapaMeTpoB U COCTABJICHUE CXEM PA3IHMYHBIX THIIOB BHIIPSIMHTEICH ¥02.6; ¥03.2
301.3; 303.2; 32;
34, 35
Tema Haznmauenme w  kmaccuukanmus  OSJICKTPOHHBIX — ycwmmrtened. CxemMa W TPHHOWN — JEHCTBUA 2 ¥02.2;¥02.5;
2.4.91eKTPOHHbBIE MOJTYTIPOBOJHUKOBOTO ~ YCHIIMTENIILHOTO Kackana ¢ OwmomsapHbiM 1o cxeme OD. JluHamudeckue ¥03.2; 303.2; 32;
YCHJIMTEH XapaKTEPUCTHKU YCUIUTEILHOTO dieMenTa. OnpeesneHue padoueil TOUKM Ha JTUHUU HATPYy3KH, TOCTPOCHHE 34; 35

rpa¥KoB HampsHKeHHWsT W TOKOB MMM HArpy3ku. MHOTOKAacKaJgHble TPAaH3UCTOPHBIE YCHIIMTENIN W CBS3b
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HanmenoBanue Coaepsxanue y4eOHOro MaTepuaa u O0Bem Konmbi
pa3zeioB U TeM (opMBbI OpraHu3auMM AesiTeJIbHOCTH 00yUYaroLIUXCS 4acoB KOMIIeTeHLMii/ocB
auBaeMbIX
3J1eMEeHTOB
KOMIICTEHIH I
MeXIy Kackagamu. IloHsTre 06 ycunuTensx NOCTOSHHOIO TOKa, UMITYJIBCHBIX M M30MPaTEIbHbIX YCHIUTEIIX
Kontponbhas pabora Ne 3
IpomexyTouHasi aTTecTANMSA 18
6 mom qucne:
KOHCYJIbTAUN 12
1. DJNIEKTPUYECKHUE LIEMHU OCTOSIHHOTO TOKA 2 v02.2;
¥02.5; ¥03.2;
303.2
2. ONEeKTpOMarHeTH3M 2 v02.2;¥02.5;
¥03.2;303.2
3. DJIEKTpUYECKUE LIENU NEPEMEHHOTO TOKA 2 ¥02.2;¥02.5;
¥03.2;303.2
4. TpancdopmaTopsl. DnekTprdeckre MalIMHBI IEPEMEHHOTO M TOCTOSTHHOTO TOKA. 2 ¥02.2;¥02.5;
¥03.2; 303.2; 32;
33.
5. OneKTponpuBoA. ATmapaTypa 3alliThl U YIIPaBICHUS. 2 ¥02.2;¥02.5;
¥03.2;303.2; 32
6. dusnyecKkre 0OCHOBHI MIEKTPOHUKH. [10yTpoBOJHUKOBEIE TPHOOPHI. 2 ¥02.2;¥02.5;
¥03.2; 303.2; 32;
33.;34; 35
IK3aMeH 6
Bcero: 96
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3 YCJIOBUSA PEAJIM3AIIMY YYEBHOM JUCOUTIIMHBI

3.1 MaTepuajibHO-TEXHHYECKOE o0ecrneyeHne

Jlnst peanmu3anil MporpaMMbl y4eOHOM JUCHMIUIMHBI TPEAYCMOTPEHBI CIEAYIOIINE CIeIHaTbHbIe
MTOMEIIEHUS U OCHAIICHHUE:

Tun u HauMeHOBaHHUeE

OCHaIIIeHI/Ie CIICHIUAJBbHOI0 ITOMCIICHUA
CIICHIUAJbHOT0 IMTOMCIICHUSA

Kabuner DnekrporexHuku u | MynbTuMequiiHble  CpelICcTBa  XpaHEHUs, IHepeJadyd U

AJIEKTPOHUKHU npecTaBiIeHNus HHPOPMALIUH.
YuebHo-MeToInuecKas JOKyMEHTaLus, IUIAaKTUYECKHE
CpEJCTBA.
nabopaTopust PaGouee MecTO mpenopaBatelsi: NEPCOHAIBHBIH KOMIIBIOTED,
DNEeKTPOTEXHUKU U | IPOEKTOp, OKpaH, paboume Mecta OOydaroOUIMXCs, JOCKa
AIICKTPOHUKHU ydeOHas, yaeOHast MmeOenb;
MakeTr 23JIEKTPUYECKOM MaIlMHbI, MAKETbl H3MEPUTEIbHBIX
npubOopoB;

KomruiekT yue6HOTO 000pynoBanus "OCHOBBI 2JIEKTPOHHUKH";
Jlabopartopusiii cren "OCHOBBI ANEKTPOHUKH";

TunoBol KOMIUIEKT Y4eOHOTO 000pYHAOBaHUS «DJIEKTPUICCKUE
uenu» J1[-MP;

Crenp tabopatopHbiii "Ypaouka';

Crenp yueOHBIH «DIEKTPOHUKAY;

CreHnp 1abopaTopHbIi "DiIeKTpUYecKue memnu"

Kommiekr pemoHctpaunoHHbiii "CocTaBHbIE 4YacTH MallWH
MEPEMEHHOTO ¥ TTOCTOSTHHOTO TOKa";

Kowmruiekt maGopaTopHbI  AJEKTpOTeXHUYECKkHil  (pabouee
MECTO MacTepa paboune MecTa YUeHHKA);

JlaGopatopHslii cTeH]1 «OCHOBBI LU(POBOM TEXHUKNY;
Jlaboparopubiii creHn «OCHOBbI LMQPPOBOM TEXHUKHU» B
komruiekTe ¢ ocumiiorpagpom AKUIT-4115/2A;

Wnaukatop Hanpsbxenus: Duspol Master;

WNuaukaTop HanpsHKEHUS;

Kopmrye KIT103 n/xnomok 3 mecra (BKP10-3-KO01);
Mynstumerp MY-68;

Habop uHCcTpyMeHTOB;

Tpancdopmarop ATII 0.25 220/12B UDK;
Okwurect-24/380-4k-102

ITomemenune nus [TepconanbHble kKoMIbIOTEPHI ¢ MakeroM MS Office, BeIxomoM B
CaMOCTOSITENILHON paboThI WHTEpHET U C JOCTYNOM B AJIEKTPOHHYIO HH(OPMaIIMOHHO-
o0yJaromuxcs 00pa30BaTeNbHYIO CPely YHUBEPCUTETA

[Tomemenue ns xpanenus u | Lkadwr, CTEIUTAXKU JUTS XpaHeHus1  J1abopaTOpPHOTO
npOopUIAKTUIECKOTO 000pyI0BaHUs, MHCTPYMEHTOB U PACXOHBIX MaTEPHAJIOB.

o0CITy>)KUBaHUS y4e0HOT0
obopynoBanus-y210

3.2 YyeOHO-MeTOAMYECKOE H HH(POPMALMOHHOE 00ecledeHne peaJu3auuu NPOorpaMmMbl

OcCHOBHbBIE HCTOYHUKH:
1. Tanmpnepun, M. B. DiekTpoTexHUKAa WU DJICKTPOHHMKA [DIEKTpOHHBIM pecypc| : yueOnuk / M. B.
lanpnepun. — 2-e uzn. — Mocksa : @OPYM : UHOPA-M, 2019. — 480 c. — Pexum nocyrma:
https://new.znanium.com/read?id=339534
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2. Jloropeituyk, E. A. Teoperndeckue OCHOBBI IIEKTPOTEXHUKHU [DIIEKTPOHHBIN pecypc] : yueOHuk / E.
A. Jlotopeituyk. — MockBa : U «DOPYM» : MHDPA-M, 2018. — 317 c¢. — (Cpennee
npodeccroHaabHOe 00pazoBanue). - Pexxum fgocryma: https://new.znanium.com/read?id=304263
3. HemroB, M. B. DnekTpoTexHHKa U 3JEKTPOHUKA [DIIEKTPOHHBIN pecypc]| : YUeOHHK ISl CTYJICHTOB
yUpexAeHuil cpenHero npodeccuonansHoro odpazosanus / M. B. Hemmos, M. JI. HemmoBa. - 3-e u3n.,
crep. - MockBa : MW3narenbckuii meHtp "Axamemusa', 2018. - 480 c. - Pexum nocryna:
https://www.academia-moscow.ru/reader/?id=408437. - ISBN 978-5-4468-8280-9

JlonoTHUTe/IbHbIE UCTOYHUKH:
1. PeibkoB, U. C. DnekrporexHuka [IIeKTpoHHBIA pecypc] : ydeOnoe mocodbue / M. C. PoiOkoB. —
Mocksa : PUOP ; UH®PA-M, 2018. - 160 c. - (BO: bakanaspuar). - ISBN 978-5-369-00144-8 (PUOP) ;
ISBN 978-5-16-006096-5 (MH®PA-M, print) ; ISBN 978-5-16-105219-8 (MHD®PA-M, online). - Pexum
noctyna: https://new.znanium.com/read?id=302144
2.Cunpnees, 0. I'. DnexTporexHuka ¢ ocHoBamHu 1eKTpoHUKH [Tekct] : yuebHoe mocooue mist CITO / FO.
I'. Cunpees. - PocroB-Ha-Jlony : ®enukc, 2018. - 407 c. - ISBN 978-5-222-29751-3
3.Ky30BkuH, B. A. DinekTpoTexHHKa U 3JIEKTPOHUKA [DIEKTPOHHBIM pecypc] : ydyeOHUK A CPEeJHEro

npodeccnonansHoro obpazoBanus / B. A. Ky3oekuH, B. B. ®unaroB. — MockBa : M3garenscTBo
HOpaiit, 2019. — 431 c. — (IIpodeccuonanbroe obpazosanue). — ISBN 978-5-534-07727-8. — Pexum
nocryma: https://urait.ru/bcode/433843

IHepuoauyeckue u3xaHus:
1. OnexrporexHuka: Hayuno-npakruaeckuii sxyprain - ISSN 0013-5860

IIporpammuoe obecnieuenne u HTepHeT-pecypcnl:

Jlabopamopus OnekmpomexHuxu u 371eKmpoHuKu

MS Windows 7 (moamucka Imagine Premium)

MS Office 2007

7 Zip

DJNEeKTpOHHBIC IUIAKaThl 1O AWCHUIUIMHAM: OnektpoHuka noroBop K-278-11 ot 15.07.2011, cpok
nencTBus: 0ecCpoyHO

DJIeKTPOHHBIC TUIAKATHl 10 JUCHUIUIMHAM: DJeKTpoTexHuka aoroBop K-278-11 or 15.07.2011, cpox
nencTBus: 0ecCpoyHO

3.3 YyeOHo-MeTOAMYECKOE ODecIedeHre CaMOCTOATeIbHOI padoThl 00y4arOLINXCH

CamocTtosTenpHas paboTa sSBIseTCs 00s3aTeIbHON Il KaKI0ro o0yyatomierocs. CamocTosiTenbHas
paboTa MOMKET OCYIISCTBISITHCS HHIAMBHIYAJbHO WJIH TPYIIIaMHd B 3aBUCHMOCTH OT IEIH, 00beMa,
KOHKPETHOW TEMaTHKU CAMOCTOATEIbHOM paboThl, YPOBHSI CIIOKHOCTH, YPOBHS YMEHUHN 00yUYaIOIUXCS.

KoHTponb pe3ynbTaToB BHEAYAMTOPHOW CaMOCTOSITEIBHON pabOTBhI OCYIIECTBIISIETCS B Tpeaesax
BPEMEHH, OTBEJCHHOTO Ha O0O0s3aTelIbHbIE Yy4eOHbIEe 3aHSATUS W BHEAYJIUTOPHYIO CaMOCTOSITEIBHYIO
paboTy oOydJarommxcsi 1Mo y4eOHOW MUCHUIUIMHE, TMPOXOJUT KaK B MHUCHbMEHHOHM, TaK M YCTHOW WU
CMeIaHHo| Gopme, ¢ IpeaCTaBICHUEM U3/IEIHS WU MPOJTYKTA CAMOCTOSTEILHOM e TEIIbHOCTH.

B kauectBe pOpM M METOIOB KOHTPOJISI BHEAYTUTOPHON CaMOCTOSTEIILHOW pabOThl MCTIOIB3YIOTCS:
MPOBEPKa BHITIOJHEHHOW paboThl MpernoaBaTesieM, CEMUHAPCKHUE 3aHATHS, TECTUPOBAHUE, CAMOOTYETHI,
KOHTPOJIbHBIE pa0OTHI, 3aIlUTa TBOPUECCKUX PadOT U Jp.

No | HaumenoBanue OrneHouHBIE CpeacTBa (3adaHusl) JJII CaMOCTOSTEIbHOW BHEAyAUTOPHOM
pasjiena/TeMbl paboThI
1 Tema 1.2. Pacuér 2y1ekTpHYecKHX 1eneil MOCTOAHHOI0 TOKA
DyleKTpUYeCKHe
Henu Tekcrt 3amanus. llenmp MOCTOSSHHOIO TOKAa CO  CMEIIAHHBIM
MOCTOSIHAOIO COEIMHEHUEM COCTOMT M3 YETBIPEX PE3UCTOPOB. B 3aBUCMMOCTH OT BapuaHTa
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https://new.znanium.com/read?id=304263
https://new.znanium.com/read?id=302144

TOKa

3aJIaHbl: cXxeMa Iienu (10 HOMepy PUCYHKa, MPUJIOKEHHE 1), COMPOTUBIICHUS
pesuctopoB Ri, Rz ,R3 R4, nanpsixenue U, tok | wiu mourHocts P Beeit
LETH.

R1 R2 R1 R2 R3

OnpenaenutThb: 1) SKBUBAICHTHOE CONPOTUBJICHHE LENMU R, 2) TOKH,
npoxopsmme uepe3 Kaxnabii pesuctop li, I, s, 1z Pemenue 3amaum
MIPOBEPUTH, IPUMEHUB TEePBbIi 3akoH Kupxroda.

Pexomenmanuu mo BEIMOTHEHHUIO 3aJaHUS: Pentenne 1aHHoN 3a1a9H1
TpeOyeT 3HaHMsI OCHOBHBIX 3aKOHOB MOCTOSIHHOTO TOKA, MPOU3BOIHBIX
(bopMys 3THX 3aKOHOB M YMEHHUS UX MIPUMEHSTD ISl pacueTa
ANEKTPUUECKUX IIETICH CO CMEIIaHHBIM COSTMHEHUEM PE3UCTOPOB.

Hepez[ PpCeHICHUEM 3aIa4uy CBOCT'O BapuaHTa pCKOMCHAYCTCs CIIC pa3
O3HAKOMHUTLCA C PCIICHUEM IIPUMEPA

U,z UJ U(, 1

|
!

——

Meronuky u
MOCJIE0BATEILHOCTE IEUCTBUN
[IPY PELICHUH 3a/]1a4 CO
CMEIIaHHBIM COeAUHCHUEM
PE3UCTOPOB PACCMOTPUM B 00IIIEM
BU/JIE HA KOHKPETHOM IIPUMEPE.

1. BrimuceiBaem ycioBue
Piic. ) 3a7auu (Coep KaHue YCIOBUM
- 3a/1a4 BBIIUCHIBATh
MPUMEHUTEIHHO K CBOEMY BApUAHTY).

VYcnosue 3amgaun. Llens MOCTOSTHHOTO TOKa CO CMEIIaHHBIM
COEJIMHEHUEM COCTOMUT U3 YETHIPEX PE3UCTOPOM. 3aJaHbl CXema LenH (puc.
1), 3HaUYeHUs COMPOTUBJICHUI PE3UCTOPOB:
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R1 =30 Om, Ry = 20 Om, Rz =3 Om, Ry= 5 Om, MOIIHOCTG 11enu P =
320 Bm.

OnpenenuTh: 1)3KBUBAICHTHOE CONPOTHUBIICHHE IeTH R, 2)
TOKH, POXOSIINE Yepe3 KaxaAbli pe3uctop. Perenue 3aiauu npoBepuTh,
MIPUMEHUB MEepBbIN 3aK0H Kupxroda.

BrimucsiBaeM U3 yclIoBUH TO, UTO JAHO U HYXKHO OIPEJENINUTDH B BUJIE
OyKBEHHBIX 0003HAUEHHUH U YHCIIOBBIX 3HAUCHHH.

[TponymaeM 1mutaH (OpSAOK) pelieHus, Hoa0upas mpu
HE00XO0IMMOCTH CIIpaBOYHbII MaTepuall. B Halem ciiydae npuHUMaeM
TaKOW MOPSAJOK PEILCHUS:

1) HaXO0JIUM SKBUBAJICHTHOE CONPOTUBIICHUE LIETTN
R,« = R12 + R34, 20e R12 = R1- Ro/(R1 + Ry) — napannensnoe
coeounenue,

R34= R3 + Ry — nocneoosamenvnoe coeounenue,

2) o6o3nauum Toku l1,12,13,14 HA (puc. 1) cTpenkamMu u onpeaeIuM uxX
3HaYeHUS U3 GOPMYJIbI MOIIHOCTH:
2 — —
P=1"R,c— | = |P/R, ;2= 14= | ,rak Kak npu 1nociue10BaTeIbHOM

COEIMHEHNH OHU OfHU U Te ke, a |y = U1 o/Ry; Ihb=U12/Ry, 20e Uy = 1'R;»

4. Brinonasiem perienue, He 3a0bIBasi HyMEpOBaTh U KPaTKO
OMHCHIBATH AekcTBUA. FIMEHHO Tak pelieHbl Bce TUIIOBBIE IPUMEPHI
nocoous.

OTcyTCTBHE TUCHMEHHBIX TTOSICHEHUH TeUCTBUN IPUBOIUT K
HETOJTHOMY TOHMMAaHUIO PEIICHUS 3a/1a4, OBICTPO 3a0bIBACTCHI.

5. BrimomnHsieM npoBepKy pelieHus ClIeayoIUMHI Cioco0amu: a)
JIOTUYHOCTh MOJIy4EHHsI TAKOTO pe3yiibTara; 0) MpoBepKa pe3ysbTaToB C
IpUMEHEHHEM NIEPBOT0 U BTOPOro 3akoHa Kupxroga.

OOBsICHUM HEKOTOpBIE CIIOCOOBI MPOBEPKH PE3YJIBTATOB PEIICHUSL.
[Tpumenenue nepsoro 3akoHa Kupxroda.

DopMynHUpOBKa 3aKOHA: anredpanyeckas cyMmMa TOKOB B y3JIOBOM
TOUYKE paBHa HYJII0. MaTteMaTuyeckas 3aluCh 7S y3J1a O cXeMbl Lenu
PUCYHOK 1:

|1+ |2: | unu |1+ |2* 1=0
[Ipumenenue BToporo 3akona Kupxroda.

@DopMyJIPOBKA 3aKOHA: BO BCIKOM 3aMKHYTOM KOHTYype
aneKkTpuueckoi nenu anredpandeckas cymma 3JC Y E paBna
anredpandeckoil cymme najaeHuil HanpsbkeHuid ) |'R Ha oTaenbHbIX
COIIPOTHUBJIEHUSAX ITOTO KOHTYpA.

B 3amkxHyTOM KOHTYpE (pHrc. 1) mpunokenHoe Hanpsikerne U
(ananorununo D/[C nmpu BHYTpEeHHEM CONMPOTUBIECHUN UCTOYHHUKA TOKA,
PaBHOM HYJIIO) U TIa/ICHUS HaNPSDKEHUS
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U12: l- Rl; U3: |'R3u U4: |'R4

O06x0/s1 KOHTYp IO HAMPABJICHUIO TOKA (B TAHHOM CJIy4ae [0 4acoOBOU
CTpeJIKe), COCTaBUM ypaBHEHHE 110 BTOpoMy 3akoHy Kupxroda:

U=U2+Us+ Uy

[Toacuer 6ananca momHOCcTH. OOIIast MOIIHOCTH IIETIH PaBHA CyMME
MOIIIHOCTEH Ha OTACIBHBIX PE3UCTOpaXx.

s cxemsl nienu (puc. 1) P = P1+ P, + P3 + Pyl Tak Kak P = 1°R wnu
P=U%R, mo P=1%Ry+ I%R, + %3R3 + I1>4Ry wiu
P= U212/R1 + U21 2/Ry + U23/R3 + U24/R4.

Ecnu npoBepky peleHus NpoBOIUTh TyTeM CPaBHEHMsI Pe3yIbTaTOB
peIIeHus IPYTUMH CIIOCO0aMH, TO B TAHHOM CITy4dae BMECTO OIPEICICHUS
TOKa u3 ¢popmyisl P = I>Rok MOXHO OBUIO HAiTH HaIpsHKCHUE

U=PR_ usP =U%R,.

a3arem | = U/R,, o popmyie 3akona Oma.

KpuTepun OIleHKH: - TOYHOCTH PaCUeTOB; 00HEM BBITIOJHEHHBIX 3aJaHHH,
odopmIIeHHE.

Tema 1.3.
DJIeKTPOMAarHeTusM

Tekcr 3ananus Pacyér xapaKTepucTHK MATHUTHOIO MOJIst

1 OHeprusl, 3anacéHHas B MarHUTHOM I10Jie KOHTYpa, paBHa 24  JIxk.
Onpenenuth WHAYKTUBHOCTh KAaTYHIKM M IOTOKOCLEIUIEHHWE, €CIU TOK
paBeH 2 A

2 K xarymke ¢ uanykruBaoctbio 300 MI'H 1 conporuBnenuem 3,2 Om
IO/IBE/IEHO HampspkeHue 36B. OnpenenuTs 3HEPrHI0 U MOTOKOCLEIJIEHHUE
MarHMTHOT'O TOJISl KaTyIIKH.

3 ITIo mpoBoguuky mHAyKTHBHOCTEIO 120 MI'H mporekaer Tok 2,4 A.
Onpenenuth MOTOKOCHUEIUIGHHE W HSHEPrUI0, 3almacéHHYI0 MAarHUTHBIM
I10JIEM IIPOBOJ/IHUKA.

4 Onpenenuth MHAYKTUBHOCTh KATYIIKM W BEJIMYMHY TOKa,
IIPOTEKAOILEr0 B HEM, €CNIM K HEW NpuiokeHo HanpsbkeHnue 18 B. Dueprus
MarHMTHOro noJjs Katymku pasHo 0,55 Jx, a conporusnenue 3 Om.

5 Onpenenutb TOK M HWHAYKTUBHOCTb KAaTYyIIKHM, €CIM DJHEPrus,
3anacéHHas

MarHuTHBIM 110JIEM KOHTYypa paBHa 1,8 J[x, a motokocuemienue 0,06 BO.

6 OmnpenenuTs SHEPru0, 3alacéHHYHd MarHUTHBIM II0OJEM KOHTYpa,
€CIIi TOK paBeH 25A, a notokocuervienue 0,54B6.

7 DHeprus, 3anacéHHasi B MarHUTHOM T0Jie KOHTypa, paBHa 6,4][xk.
Onpenenuth MHAYKTUBHOCTh KaTYHIKM M IOTOKOCLEIUIEHHE, €CIU TOK
paBseH 2,5A.

8 K karymke ¢ uanykruBHoctsto 50 MI'H u conporusnenuem 1,8 Om
MIOJIBE/IEHO

HanpspkeHue 7.2 B. Onpenenuts 3HEPrHI0 M MOTOKOCLEIUIEHHE TIOJIS
KaTyIIKH.

9 Ilo mpoBonHuKy MHAYKTHBHOCTBIO 3,6 MI'H mporekaeT Tok 4 A.
Omnpenenuth MOTOKOCLEIUIEHUE M HHEPIUI0, 3aMacéHHYI0 MarHUTHBIM
110JIEM IPOBOJIHUKA.
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10 . Onpenenuth MHAYKLUHIO MarHUTHOTO MOJS, €CJIM B MPOBOJHUKE
muHo 40 cMm, HaBogutcs OJIC- 8,4 B. IIpoBOIHUK pacroiokeH B
MAarHUTHOM IT0JI€ IO/ YTJIOM 30%u MepeMeInIaeTcs Co CKOpocThbio 20 M/MUH.
11 B mpoBoanuke mnunoit 25 cm HaBoautcs DJC 12 B. Uapykuus
MarHuTHOrO mosisi paBHa 0,6Tn. Yrom Mexay HalpaBlIeHMEM BEKTOpa
MarHMTHON MHAYKIMU U IPOBOJHUKOM cocTaBisieT 45 0.

12 Ha koHmax mpoBOAHMKA, TIEPEMEIIAeMOr0 B  OJHOPOIHOM
MarHUTHOM TI0JIe

c unaykuuen 0,9Txn nox yriiom 60° u co CKOPOCTBIO 12 M/MHH HaBOAUTCS
O/1C 9B. OnpenenuTs akTUBHYIO AJIUHY ITPOBOJHUKA.

13 Onpenenutb OuaMeTp paMKH, [OMEIIEHHOM B  OIHOPOAHOE
MarHutHoe nosne ¢ uHaykuued 0,6 Tn mox yrmom 450 k nuHUAM
MarHMTHOTO MOJIs, IPU 3TOM BEJIMYMHA MAarHUTHOTO MOTOKa cocTasisier 0,
009 Bo

14 B oaHOpOgHOM MAarHUTHOM TIOJI€ HAXOIHUTCS MPSMOJIUHEHHBIN
MPOBOJHUK ¢ TOKOM 12 A u nmmuHOM 60 cM mon yriom 300 K BEKTOpY
MarHUuTHON WHAYKIUU. OMNpenenuTh MarHUTHYIO WHIYKIHMIO TOJS, €CIH
cuIla, IEUCTBYIOIIAsA Ha IPOBOJIHUK, paBHa 4,8 H.

15 Onpenenuth yroia MeXIy HIpoBOAHUKOM anuHOM 120 cMm, mo
KOTOPOMY IIPOTEKAaeT TOK 25 A, U BEKTOPOM MarHMTHOW MHAyKuuu 1,2 Tn
OJTHOPOJIHOIO MAarHMUTHOrO TIOJI, €CJIM CHJa, JEHCTBYIOIlas Ha 3TOT
MPOBOJIHHUK, paBHa 12 H.

Pexomenaaiiu no BBITOJHEHUIO 33/1aHUS:

KpuTepuu omieHKH: CBOEBpEMEHHOE MTPEICTABICHHUE BHITOTHEHHBIX
pacuéToB; - TOYHOCTH PACUETOB; 00BEM BBIITOJIHCHHBIX 33JJaHUH,
odopmieHue.

Tema 1.6
Tpanchopmartopsl

Jlnist ocBelieHus: paboYMX MECT B LIEJSIX TEXHUKH 0€30MacCHOCTH IPUMEHSIOT
Jamnbl  HakanuBaHusA. JIg MX TOUTaHWS YCTAHOBWIM  OAHO(A3HBIN
Tpanchopmarop. OmnpenenuTb HEIOCTAIONIME  BEJIUYUHBI,  COIJIACHO
BapUaHTaM.

Tabnuna 7 .Jlanusie 1uis pacuéra napaMeTpoB TpaHnchopmaropa
HOMGP SH0M1 kHl UHOM]! UHOMla Il; |21 K, PJ‘I! Ny,
BapuaHTta | BA - B B A A - Br | mr.
1 500 - - 24 10,75 | - 21 | 25 -
2 - 0,85 - 36 - 54 |20,6| 60 -
3 400 - 127 24 - - - 40 | 5
4 250 - 220 - 105 - |105]| - 8
5 - 0,8 | 240 - - - 15 | 40 | 6
6 - 0,75 - 36 - 85 | 10 | 60 -
7 - 0,85 - 24 - 75 | 15 | 40 -
8 400 | 0,8 | 220 - - |105] - - 8
9 - 0,85 | 220 - - - 10 | 60 | 4
10 500 - 220 36 - - - 40 | 6
11 260 - 220 - 085| - [106]| - 5
12 - 0,85 | 220 - - - |10,6| 60 | 4
13 - 0,8 - 24 - 11 8 25 -
14 560 - - 24 0,8 - 16 | 40 -
15 100 - - 127 | 0,6 - 12 | 60 -
16 - 0,75 - 12 0,8 - - 40 | 6
17 - 0,9 - 12 - 7,5 10,6 | 15 -
18 - 0,8 | 220 - - - |185]100| 2
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19 100 - 127 - 0,7 - 11 - 6
20 400 - 500 36 - - - 60 | 4
21 - 10,75 - 36 - 83 | 14 | 60 | -
22 500 | 0,85| 380 - - 12 - - |16
23 - 09 | 220 - - - 92 140 | 6
24 - 0,8 - 24 1,5 - - 40 | 8
25 400 - - 12 0,8 - 15 | 24 | -

Ilpumeuanue: ans nami HakaauBaHus COS ¢ = 1,0, mosToMy K03 HuMeHT
Harpysku onpeessiercs o popmysie: Ky = P, Ny /Syon

PGKOMGHI[aI_[I/II/I 110 BBIIIOJHCHUIO:

[l pemenns 3a1a4u Hy’)KHO 3HaTh yCTPOMCTBO, PUHLIUII IEUCTBHS U
3aBUCHMOCTH MEXAY OJJIGKTPUYECKMMU BEIUYMHAMU OJHO(A3HBIX U
TpEéxda3HpIX TpaHCHOPMATOPOB, YMETh ONPENENATH MO0 WX MHACIOPTHBIM
JQHHBIM  TEXHUYECKHE XapakTepUCTUKH. (OCHOBHBIMH  IapamMeTpaMu
TpaHc(hopMaToOpOB SIBISAIOTCS:

1. HomuHampHAs MOIIHOCTH Syoy — ATO TOJHAS MOIIHOCTH (KBA),
KOTOPYIO TpaHC(hOpMATOp, YCTAHOBJIEHHBIH Ha OTKPHITOM BO3AYyXE€, MOKET
HENPEPBhIBHO OTJaBaThb B TEUEHHWE CBOETO Cpoka ciyxObl (20-25 ner) mpu
HOMUHAQJIBHOM HANpsHDKEHUU W TNPU MAaKCUMaJbHOW M CpPeAHErofoBOi
TEMIIEpaTypax OKPYXKAIOILIEro BO3/1yXa, PaBHBIX COOTBETCTBEHHO +40% n-5
°C. Ecau ykazaHHbIe TEeMIIEpaTypbl OTIIMYAIOTCS OT HOMHUHAIBHBIX, TO U S
o OYZIET OTJIMYATHCS OT MACIIOPTHOI'O 3HAUEHHUSL.

2. HomunansHoe mepBuuHOe HampspkeHHE Uyoy) — ITO HaIpsKEHUE,
Ha KOTOPOE paccuMTaHa MepBUYHAs 0OMOTKa TpaHCcpopMaTopa.

3. HomuHaneHo€ BropuuHO€e HanpskeHUE Uyoyn — 3TO HApsSKEHHE Ha
BbIBOJIaX BTOPUYHONW OOMOTKM MpPU XOJOCTOM XOJ€ U HOMHHAJIBHOM
IIEPBUYHOM  HampspkeHMH. llpm  Harpyske BTOpPUYHOE  HAIpPSKEHUE
CHIKAeTCs U3-3a OTephb B TpaHchopmaTope.

Hanpumep, ecnmu Uypp, = 400 B, 1o mpu mnonHOW Harpyske
tpanchopmaropa Bropuunoe HanpsikeHue U, = 380 B T. k., 20 B tepsiercs B
Tpanchopmarope.

4. HomuHabHbIE IEPBUYHBIC U BTOPUYHBIE TOKU | youi U | oy — 3TO
TOKHM BBIYHCICHHBIE 110 HOMHHAJIBHOM MOITHOCTH W HOMHHAIBHBIM
HAMPSHKCHUSIM.

SHOM = UHOMI IHOM] SHOM = UH0M2 |HOM2

n - xng TpaHchopmaropa Onm3ok k 1,0 u3-3a Majblx HOTEPh B
tpancopmarope. Ilpu ompenenennn TOKOB mnpuHuMaem 77 =1. Jlusa
Tp€xdaszHoro TpanchopmaTopa B 3HAMEHATENb 100aBIsIEM J3.

5. Koaddumuent tpancopmanuu K ompenensercs OTHOIICHHEM

Yyuciaa BUTKOB w1 U o Wik DJ]C camonnnykunu E; B mepBUYHON 0OMOTKE 1
B3aUMOMHAYKIUH E BO BTOpUYHOM
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e B
w, E,
[Ipaktnyeckn  kod3ddummenT  TpanchopMamuu  MOJCUUTHIBAIOT
npuOIMKEHHO OTHOIICHHEM HANPSHKEHUS B JIFOOOM peKHMe

K= UHOMI/UH0M2

Koaddumment Tpanchopmanuui  MOXKHO  TakKe  ONPENEIHTh
OTHOIICHHEM TOKOB

K= |H0M2 /IHOMl
q)OpMBI KOHTPOJIA: CBOCBPECMCHHOC IMPCACTABJICHNUC BLINTOJIHCHHBIX 3aI[aHI/II7I

Kpurepun o1ieHKH: - TOYHOCTH PACUYETOB; 00BEM BBIINOJHEHHBIX 33aHUMH,
odopmieHue

Tema 1.7
DJleKTpUYecKue
MAaIIMHBI
nepeMeHHOro ToKa

Tekcr 3ananus Pacuer mapaMeTpoB aCHHXPOHHOIO IBHTATeEJIs

Tpexdaszapie acCHHXPOHHBIE IBUTATENN HCIOIB3YIOTCS IS pabOThI
CTpOTaJIbHBIX, (pe3epoBaNbHBIX u TOKapHBIX CTaHKOB
MeTauI000pabaTeIBaoOIer0  3aBoAa. Bce  aBuratenu  paboTaioT B
HOMHUHAJIBHOM PEXHUME M MOJKIIOYECHBI K CETU C JMHEHHBIM HalpsuKEHHEM
U, = 380 B, mpomsiiuienHoi yactotsl f= 50 I'mr.

W3BecTHBI 4YHMCIIO TOJIOCOB M HEKOTOPHIE JaHHBIE PEKUMA HX
paboThl: HOMHHANIBHAS MOLTHOCTD Py 2; 9aCTOTa BpaIICHUS POTOPA Nyoy 2;
KOO PUIIMEHT MOIIHOCTU COSPyoy M KOIDPHUIIMEHT MOJIE3HOTO JEHCTBUS

MNuom-

OnpenenuTb: YacTOTy Bpall€HUsT MAarHUTHOTO TMOJs CTaTopa
N1.CKONBXKEHUE Syoy; TOK JBHTATENS lyoy 2 HOMUHAJIBHBIA MOMEHT
BpalleHus: Myoy; aKTHBHYIO MOIIHOCTbD, IOTPEOISIEMYIO IBUTATENIEM U3 CETU
PHOM

PexoMeHma1ium 1o BEIIOJIHEHHUIO 3aJaHus: I[J'ISI peUiCHus 3aJa49n
H€06XOI[I/IMO 3HATb 3aBUCHUMOCTb MCKOY qacTOTOM BpalicHus MarHuTHOIro
IOoJIAA CTaTOpa (CI/IHXpOHHaSI gacTtoTa BpaI_I_ICHI/IH) N1 ¥ 4aCTOTOM BpalICHUA
potopa aABuratens Ny.

YacroTa BpallleHHs MarHUTHOTO TOJISI cTaTopa Ni 3aBUCUT OT 4HCIa
nap MOJIIOCOB JIBUTATeNs P, HA KOTOPOE CKOHCTPYHpOBaHa 0OMOTKA CTaTopa,
U OT YaCTOTHI TOKa TpexdasHoii cucremsr f

Paz0bepem Heckosbko (OpMyJl, KOTOPbIE HYKHO MPUMEHSTh MPHU PELICHUU
3ajad.

1.YacroTa BpalieHHss MarHUTHOT'O II0JIsL CTaTopa

60 f
My = —
T op

2. MowmeHT Bpamenus M, uzmepsiemblii B H-M, onpeaensiercs o ¢popmye:

24




955 5

Mz

M

rae P, — mose3Has MOIIHOCTB Ha Bayly JABHrarelns, KBT;
N, — YacToTa BpalleHus poTopa, 00./MUH.

HpI/I HOMHHAJIBHOM PEXUME OCHOBHBIC ITapaMETPHI 0003HAYar0TCA:
MHOM ) PHOM = PZHOM y MNaom = N 2n0m -

3.I1one3Has MOIIHOCTH Ha Bajly ABUTATENS
B,=+3-U.-1.-5-cosg,BT
e Uy, |y — nuHelinble 3HaYeHUs HANPSDKEHUS U TOKA;
n — KIIJI nBurarenst B OTHOCUTENbHBIX €AUHULIAX;
COS @ — KO3(PPUIMEHT MOIITHOCTU JBUTATEIIS.

U3 310l (OopMYITBI MOKHO OTPENEIUTh JTUHEHHBINH TOK

F
I, =—= A
V3-U;-nrcosg
4 KIIJI nBurarens
Py e B
=y h=
rIe P1—MomHoCTh, moTpebsiemMast IBUTaTeNIeM U3 CETH, KBT.

Kpurtepun oueHKH: - TOYHOCTH PacyeToB; 0OBEM BBHIMOIHEHHBIX 3aJlaHUMH,
oopmieHue

Tema 2.2.
JJIeKTPOHHbIE
BBINIPSIMUTEJIHN U
CTAa0MIU3aTOPBI

TekcT 3agaHusi JIeKTPOHHbIE YCHIIUTEIN

CocTaBuTh CXeMy ABYXIIOJIYIIEPUOTHOTO, MOCTOBOTO M TPEX(Pa3HOro
BBIIPSMUTEISA, UCIIOIb30BAB CTAHAAPTHBIE IMO]IbI, TAPaMETPbl KOTOPBIX
npuBeJieHb! B Tabuie 2.1

Taoauna 2.1
Ne Tun Pd. Ud, | Ne Tun Pd, Ud, B
guojga | Bt B Iroaa Bt
Bap. Bap.

1 1224 | 90 30 15 | A302 100 | 40

J207 | 100 | 400 16 | J1243A | 20 80

J2146 | 60 | 80 17 |[m2336 |70 | 100

J1234B | 200 |50 18 | Km202H (60 | 300

2
3
4 J215 | 900 | 150 17 | A117 150 |40
5
6

J218 | 80 100 20 | 42156 | 300 | 100
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7 J224A | 150 | 500 21 | 1231 | 400 |40

8 J210 300 |20 22 | 1221 800 |80

9 |32 (20 |60 23 | 1209 | 150 |50

10 J222 1180 |30 24 | 1214 100 |40

11 J204 | 240 | 180 25 | J1242 50 100

12 J226 | 400 |80 26 | 1226 20 60

13 1224 | 800 |50 27 | 1205 200 | 50

14 J305 | 50 10 28 | 1303 160 | 80

Pexomenaanuu no BBITOJIHEHUIO 331aHUS

CxeMbl BBIIPSIMUTENIEH HA MOJYIPOBOJHUKOBBIX JUOJAX IIUPOKO
IIPUMEHSIOTCS B Pa3JIMYHBIX 3JIEKTPOHHBIX ycTpoicTBax. IIpu pemenun
3aJjaud HEOOXOJMMO IIOMHHTb, YTO OCHOBHBIMH ITapaMeTpaMu JIMO0JI0B
ABJISFOTCS

- JONYCTUMBIN TOK, HAa KOTOPBIH pacCUUTaH JaHHBIN AUOM;

- 00paTHOE HaNpsKEHUE, BBIIEPKUBAEMOE TUOI0OM 0e3 TIpo0ost B
HETPOBOIALIHNI EPUO.

[Ipu pemennu 3a1a4 He0OOXOAMMO HCIIONB30BaTh (DOPMYJIBI, PHUBEICHHBIC B
tabnuue 2.2

Ta6auna 2.2 YcnoBus BeiOOpa 110A0B

Haumenosanue Us, B YcnoBus BeiOOpa
CXEMBI
ITo Toky ITo
HAIMPSKCHUTO
Onnomonyneproanas | U, = bon> 1d [ Ugp > Uy
3,14U4
JIByxmnonyneproanas | Uy | zon > Uwp = Uy
=3,14Uy4 0,51d
MocroBas Us Lion > | Ugp = U
=1,57U4 05l1d
Tpéxdasnas Us=2,1Uqg | Lion = 1/3 | Uyp > U
Id

Bemucare u3 Tabmunbl  «TexHuYeckwe MaHHBIE MOTYMPOBOJIHUKOBBIX
JUOJIOB TapameTpsl nuoaa: lgom = ... A; Uobp =.....B

2. OnpenenuTs TOK OoTpedsieHus mo Gopmyie

Id = Pd/Ud, rae
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Pd - MmomHoCTh MOTpEOUTENS, BT
Ud - Hanpsbkenue norpedurens, B

3. OnpenenuTh  HaNpspKeHWE, JEUCTBYIOLEE HA  JIUOJ B
HEMPOBOSIINN MTepro (I CBOCH CXEMBbI BBITIPSIMIICHHUS )

4. TlpoBeputh muoa mo mapamerpam lmom m UoOp. JImon momxeH
YIOBIIETBOPSATH YCIIOBUSIM, YKa3aHHBIM B Ta0JIHIIC

Kpurepun  OLEHKM: TOYHOCTH  pacy€ToB; YMEHHE  I0Jb30BaThCs
TEOPETUYECKMMHU 3HAaHUSMM TpU BBIIOJHEHUM 3aJaHus; OQOpMIIEHHUE
MaTepuasa B COOTBETCTBUU C TPEOOBAHUSIMH.
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4 KOHTPO.JIb M1 OIIEHKA PE3YJIbTATOB OCBOEHHWS YYEFHOW JUCIUTIJIAHBI
KoHTponp u oleHKa pe3yibTaTOB OCBOEHHUS IUCIHMILIUHBI OCYIIECTBIISETCS MpErojaBaTeieM B
IIPOLIECCE TEKYUIETO KOHTPOJIS U IPOMEXYTOUYHON aTTECTALINH.

4.1 Texyummii KOHTPOJIb

HaunmenoBanue
OLIEHOYHOT'O
CpEeACTBA

Kontponupyemsle pazzens! (Tembl) | KoHTponupyeMble pe3ynbTaThl
y4eOHOH TUCIUITITMHBI (ymeHwus1, 3HaHUS)

TECT,
UHTEpHET-
TPEHAXKEPHI,
v02.2;¥02.5; ¥03.2 OOI10;
302.1; 303.2; 31 -3JICKTPOHHBIN
KypcC Ha
o0Opa3oBaTebHOM
noprasne

1. Tema 1.1. Dnexrpuueckoe mosie

-TEeCT,
-UHTEPHET-
TpEHaXEPHI,
[0C) (0]
-3JIEKTPOHHBII
KypcC Ha
00pa3oBaTeILHOM
ropTase;

- IPAKTUYECKUE
paboTsl

Tema 1.2. DnexTpudeckue 1enu v02.2;¥02.5; ¥03.2
MOCTOSSHHOTO TOKa 302.1; 303.2; 31

CaMOCTOSTEIIbHAS
pabora;
-J1a0opaTopHbBIC
paboThI

- TECT,
-3JIEKTPOHHBIN
Kypc Ha
00pa3oBaTeITLHOM
opTae;

Y01.2;¥01.6; ¥02.2 ;¥02.5;
3. Tema 1.3. DaexTpoMarueTusm ¥02.6; ¥03.2
301.3; 303.2; 31

CaMOCTOSITeIIbHAS
pabora;

TECT,
-UHTEpHET-
TPEHAKEPHI,
OII10
-3JICKTPOHHBIN
Tema 1.4. DnexTpuueckue uenu v02.2;¥02.5; ¥03.2 KypcC Ha
MEPEMEHHOTO TOKa 302.1; 303.2; 31 o0pa3zoBaTeIbHOM
noprarne;
- MPAKTHYECKUE
paboTbI
-J1a00paToOpHbBIC
paboThI

5. Tema 1.5. Dnexrpuueckue V01.2;¥01.6; ¥02.2;¥02.5; TECT,
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U3MEpEHUS U

3JIEKTPOU3MEPUTEIIbHBIE TIPUOOPHI

v02.6; ¥03.2; Y04.8;Y04.5;
V1.;¥2.;¥3;V4.
301.3; 303.2; 31

-HHTEPHET-
TPEHAXKEPHI,
OOI10
-3JICKTPOHHBIN
Kypc Ha
o0pa3oBaTeILHOM
nopTare;
-nabopaTopHbIe
paboThl

Tema 1.6. Tpancdopmaropsr

¥01.2;¥01.6; ¥02.2;¥02.5;
¥02.6; ¥03.2
301.3; 303.2; 31

TECT,
-HHTEPHET-
TPEHAXKEPHI,
OOI10
-3JICKTPOHHBIN
KypcC Ha
o0pa3oBaTeILHOM
nopTare;

- IPaKTUYECKHE
paboThI
CaMOCTOSITeIIbHAS
pabora;

Tema 1.7 DnexTpuueckne MalIvHbl

MNEPEMCHHOTO TOKaA.

3HeKTpI/I‘-ICCKI/Ie MalllMHBbI

IIOCTOAHHOI'O TOKa

V01.2;¥01.6; ¥02.2;Y02.5;
v02.6; Y03.2; Y04.8;Y04.5;
V1.;¥2.;¥3;V4.
301.3;303.2; 31; 33.

TECT,
-HUHTEPHET-
TPEHAXKEPHI,
OII10
-3JIEKTPOHHBIN
Kypc Ha
00pa3oBaTeIbHOM
nopTare;

- IPAaKTHYECKHE
paboTsl
CaMOCTOSITeNIbHAS
pabora;
-J1a0opaTopHbBIC
paboTHI

Tema 1.8. Ilepenaua u

pacripeielieHue IeKTPUICCKOM

SHEPruu

¥02.2;¥02.5; ¥03.2
301.6; 302.1; 303.2; 31

TECT,
-UHTEPHET-
TpPEHaXKEPBI,
OIOI10
-3JICKTPOHHBIN
Kypc Ha
o0pa3oBaTerbHOM
MopTane;

Tema 2.1. ®usnyeckue OCHOBBI

OJICKTPOHHKH.

[TomyrpoBOIHUKOBBIE TPUOOPHI

¥02.2;¥02.5; ¥03.2; 303.2;
32; 34; 35

TECT

10.

Tema 2.2. DneKTpOHHbBIE
BBINPSIMUTENH U CTAOMIN3ATOPBHI.

v02.2;¥02.5; ¥03.2; 303.2;
32;34; 35

- TECT,
-UHTEPHET-
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DNEKTPOHHBIE YCUIIUTENH

TpEHaXKEPHI,
[0C) (0]
-3JICKTPOHHBIN
KypcC Ha
0o0pa3oBaTeIbHOM
IIOpTAae;
CaMOCTOSITENIbHAS
pabora;

4.2 IlpomMe:xyTOYHASI ATTECTANUA

[IpomexxyTounasi arrectanus OOYYAIOMIMXCS OCYIIECTBISIETCS IO

AUCHUILIWHBL U ITO3BOJIACT OIIPEACINTE KAYECTBO U YPOBCHB €€ OCBOCHMA.

dopMa  IIPOMEKYTOUHOU
9JIEKMPOHUKAY - IK3AMEH.

aTTeCTalinun

no jucuuminae OII.03  «Onexmpomexnuka

Pe3yabTaThl 00yuyeHus

OneHounblie cpeacrea
AJIsA IIpOMB)KyTO‘lHOﬁ aTTeCTalluu

VY01.2 ananu3upoBath 3a1a4y W/
po0GsieMy U BBIACTATH €€ COCTaBHbIC
4acTu;

Y02.2-onpenensats HEOOXOUMbIE
HMCTOYHUKHU MH(OpMaIuu;

V02.5 BeiaenaTs, HauboJIee 3HAYUMOE B
nepeyHe HHPOpMaIuu;

¥02.6 oieHMBaTh TPAKTUYECKYIO
3HAYUMOCTD PE3YJIHTATOB MTOMCKA

VY 03.2 npuMeHSATh COBPEMEHHYIO
Hay4YHYIO MPOPECCHOHATBHYIO
TEPMUHOJIOTHIO

301.3. 3 OCHOBHBIE HCTOYHHKH
nH(OPMALIUU U PECyPCHI JUIS PEIICHUs
3aJ1a4 ¥ mpobsieM B podheccunoHaIbHOM
W/VIIH COLIMAIbHOM KOHTEKCTE;

31. OCHOBBI ANEKTPOTEXHUKH;

32. IPUHLUIIBI, JIEXKAIINE B OCHOBE

(G YHKIIMOHUPOBAHUS SICKTPUICCKUX
MAIIWH U SJIEKTPOHHON TEXHUKH;

33. KOHCTPYKITUIO ¥ TEXHUYECKUE
XapaKTEPUCTUKHU IEKTPUUECKUX
MaIlTuH TOCTOSTHHOTO M IIEPEMEHHOTO
TOKa,

1.Bepxuuii mpenen wusMmepeHus BonbTMeTpa 100 B,
BHyTpeHHee conpoTtusieHne Boibrmerpa RV = 10 000 Om,
yucno genenuit mkaiasl N=100 (puc. 10). Onpenenuts Leny
JIeJIEHUs] BOJIBTMETPA, €CIM OH BKJIIOYEH C J00aBOUYHBIM
conpotusieHueM RA =30 000 Owm.

RV

R

2.Wcnionb3yst JaHHbBIE IS IBUTATEISI IIOCTOSTHHOTO TOKA
napayuiebHOTO BO30YKIEHUs OMPEAeTUTh HOMUHATBHBIN
TOK U TOKH, TTPOTEKAIOIIe B 0OMOTKaX, eciu PHom =4,5
kBtr, Unom =440 B, RB =11 Owm, KIIJ] = 80%
Ornpenenuts JJ1sl ABUTATENS IOCTOSIHHOTO TOKA C
napamerpamu: PHom = 6,0 kBT, KII/] — 86%, Unom = 440
B momHOCTB, MOTPEOIIIeMy 0 U3 CETH, CYMMapHBIE TIOTEPU
MOIIIHOCTH U HOMHHAIBHBIA TOK

301.3. 3 OCHOBHBIE HICTOYHUKH
uH(OpMALUU U PECYPCHI VIS PELICHUs
3a/1a4 ¥ npobsieM B mpodeccuoHaaIbHOM
U/WIH COIIMAIbHOM KOHTEKCTE;

301.6 MeToabl pabOTHI B
npodecCHOHATBHON U CMEXHBIX

chepax.

302.1-HoMeHKIaTypa
MH(OPMAIMOHHBIX HICTOUHUKOB

1.I1epssiii 3akoH Kupxroda: popmynuposka, mpuMeHEHHE,
cxema
2.Coequnenue «TpeyrobHUK» Tpex(}a3HOM CXEMBI: CXeMa,
ANEKTPUUYECKUE TTapaMETPhI, IPUMEHEHHE
3.Tecm:

Buvibepume npasunvrulii omeem.

3aganue 1.
BEJIUYUHBI C
Ha3bIBAECTCH. ..

U3MepsAEMOn
3a  3TaJIOH,

[Ipouece
BEIIMYHMHOM,

CpaBHEHUSA
MIPUHATOMN
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MIPUMEHSIEMBIX B TPOQeccHoHaIbHON
NeSITeNIbHOCTH

303.2 coBpeMeHHas Hay4YHas U
npodeccuoHabHaAsS TEPMUHOIOTHS

31. OCHOBHBI ANEKTPOTEXHUKH

32. IPUHIIHUIIBI, JIEXKAIINE B OCHOBE
(GYHKIIMOHUPOBAHUS SJICKTPUUECKUX
MAaIIWH U JIEKTPOHHON TEXHUKH;

33. KOHCTPYKIUIO U TEXHUYECKUE
XapaKTEPUCTHKH IEKTPHUECKUX
MalIvH NOCTOSIHHOI'O U IICPEMCHHOI'O
TOKa,

34 . OCHOBBI JIEKTPOHUKHU

35-0CHOBBI PaIMOTEXHUKH;

1)  u3MepHTEIbHBIM IPHOOPOM
2)  TOTrPEIIHOCTHIO
3) u3MepeHHEM
4)  metpoioruei
3amanne 2. TouHOCTh mpubOpa XapakTEepU3yeT
MOTPEIIHOCTD

1)  abcosoTHas
2)  OTHOCHTENbHAS
3)  npuBencHHAs
4)  cratucTHYeCKas
Vemanosume coomeemcemaue.

3aganue 3.

HanmenoBanue npudopa N3mepsemas BenmnunHa

1)  ammepmerp a) HanpsHKCHUE
2)  BOJIBTMETP 0) MOIIHOCTH
3)  cuerunk B) TOK
4)  BarT™METp T) Ppacxoj SHEPrHH
Jlononnume.
3amanne 4. IlepemenHbli  omHO(MA3HBIM  TOK
o0o3Hauaercs Ha IIKase npudopa 3HaYKOM

Buvibepume npasunvhwiti omeem.

3amanue S5.I1puboOpsl SIEKTPOMArHUTHOW CHCTEMBI
paboTarOT MO MPUHIIUITY B3aUMOJICHCTBHS. . .

1)  TPOBOJHHMKOB C TOKAMH
2)  MarHUTHOTO TIOJIS TIOCTOSIHHOTO MarHUTa U PaMKH C
TOKOM
3)  DIIEKTPUYECKH 3apSKEHHBIX YaCTHIL
4)  MarHUTHOTO IMOJIS KaTyIIKU U (hepPOMAarHUTHOTO
cepJeUyHUKa
Buvibepume npasunvhwviti omeem.
3ananue 6. MOXHO JIM MarHUTORJIEKTPUYECKUM
npubop  HCHONB30BATh IS HM3MEPEHMA B IEMAX
MePEMEHHOT0 TOKa?
1)  MoxHo.
2)  Hemp3as.
3)  MoskHO, eciii BBECTH J00aBOYHOE COMPOTUBJICHHUE.
4) MoxHo, ecau mpuOOp  MOAKIOYATH  Yepe3
BBINIPSIMUTEIILHYIO CUCTEMY.
3anmaaue’. Ha mkane nHaneceH 3HaK (puc. 8). Kakoit
3TO TIpHbOP?
1)  Awmmnepmertp.
2)  Ilpubop MarHUTOINEKTPHUUECKON CUCTEMBI.
3)  IIpubop 3meKTpOMarHUTHOM CUCTEMBI.
4)  Ilpubop nmepeMeHHOro TOKa.
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—l

Puc. 8

3aganue 8. Kakoe compoTHBIEHHE TOJKEH UMETh
BOJIETMETP?
1)  Maroe.
2)  Boasmoe.
3)  3aBUCHT OT CHCTEMBI IpUOOpa.

3amanne 9. Kakoe ycioBHoe — 0003HaUYeHHE
MCIIOJIL3YETCS Ha IMIKAJIAX MPUOOPOB, pabOTAOIINX TOIHKO
B FTOPU30HTAILHOM TMOJOXKCHUH?

1)
2) _
3) N
4)

3amanue 10. Kakoe conpoTuBieHUE MODKEH HUMETh

amrepmeTp?

1)  Maroe.

2)  Bomsmoe.

3)  3aBUCHT OT CHCTEMbI IpUOOpa.
3aganue 11. Ha 4yemM ocHOBaH NpUHIUI JIEUCTBUSA

pruOOpa MarHUTOAIEKTPUUECKON CUCTEMBI?

1) Ha B3auMOJEHCTBMM MarHUTHOTO TOJIS KAaTyIIKH H
(heppOMarHuTHOrO CepACYHUKA.

2) Ha B3auMopneiicTBMM NPOBOJHUKOB IO KOTOPBIM
MIPOTEKAET TOK.

3)  Ha B3aumoneicTBUM dIEKTPHUUESCKH 3aPSHKEHHBIX TEIl.
3amgaaue 12. MOXHO 7 ¢ MOMOIIBIO ocuuiiorpada

HCCIIEI0BATh HENIEPHUOUUECKHE ITPOLIECCHI?

1)  MoKHO, €Clii TIOBBICUTD SIPKOCTh H300pasKEHHUS.

2)  MoxHo, eciu TpyOKa 001a1aeT OCICCBEUCHUEM.

3) MoxHO, ecnu  MOBBICUTH  YyBCTBUTEIBHOCTH
BUOpaTopa.
4)  Henp3s.

3amanue 13. Kmacc tounoctu mpubopa 1,0. Uemy
paBHA NMPUBEICHHAS MTOTPEITHOCTH?

1) 1,0
2) 01
3) 1%
4) +1%

3amanue 14. Illkana ammepmerpa 0 — 15 A. Dtum
amriepmeTpoM u3MepeHsl Toku 3 u 12 A. Kakoe nsmepenne
TOuHee?
1)  TouHOCTH M3MEPECHHI OJHHAKOBA.
2)  IlepBoe m3mepeHue ToyHee, 4eM BTOPOE.
3) Bropoe n3Mepenue TouHee, 4eM IEPBOE.
4) 3ajgaua HE OMNpeNeNieHa, T.K. HE H3BECTEH KJIACC
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TOYHOCTH TIPHOOPOB.

3amanue 15. Kakolf cucrembl aMIepMmeTpel H
BOJITMETPBI UMEIOT PABHOMEPHYIO IIKAITy?
1)  MarHuTO3JIEKTPHUYECKOU.
2)  DIeKTpOMarHuTHOM.
3)  DeKTPOIUHAMUYECCKOM.

3aganue 16. Kakoil cucCTeMBbl  aMIEpPMETPHI
NPUMEHSIOTCST 0€3 IIYHTOB JUIS HW3MEpeHUs OONBIINX
TOKOB, TOXOJSAIIUX IO HECKOJIBKO COTEH aMIiep?
1)  DneKTpOMAarHuTHOI.
2)  DIeKTPOaMHAMUYECKOM.
3)  MarHuTo31eKTpUIeCKOM.

VY01.2 ananu3upoBaTh 3a1a4y U/UiIu
po0JIeMy | BBIACIATE €€ COCTaBHBIC
4acTH

VY01.6 onpenenuTh HEOOXOAUMBIS
pecypchl

V¥ 02.2-onpenensTh HEOOX0AUMBIE
UCTOYHHMKH MH(OpMauu

¥02.5 BbaensATh Hanbosee 3HaYMMOE B
nepeyHe nHPOpMaIuu

¥02.6 onieHMBaTh PAKTUYECKYIO
3HAYUMOCTb PE3yJIbTATOB MOUCKA

VY 03.2 npuMeHsTh COBPEMEHHYIO
Hay4YHYIO IPO(eCcCHOHATBHYIO
TEPMUHOJIOTHIO

V1. n01b30BaThCs U3MEPUTEIBHBIMU
npubopamu;

VY2. u3MepsTh mapaMeTphl
BJIEKTPUYECKUX LIETIEe
anexTpoobopynoBanus JJCM;

V3. npou3BOaUTH TOAO0P AJIEMEHTOB
AIIEKTPHUYECKUX TeTIeH M AIEKTPOHHBIX
CXeM;

V4. cobmrogath Mepbl 6€30MaCHOCTH
pu paboTe C MEKTPOOoOOPYyI0BAHUEM
1 DJIEKTPUIECKUMHU HHCTPYMEHTAMU;
301.3. 3 OCHOBHBIE HCTOYHHUKHU
uH(OpMALUU U PECYPCHI VIS PELICHUS
3aj1a4 ¥ mpobisieM B mpodeccnoHaIbHOM
U/WIH COI[MAIbBHOM KOHTEKCTE;

302.1-HOoMeHKIIaTypa
WH(POPMAIIMOHHBIX HCTOYHUKOB
IPUMEHSEMBIX B TPOPECCHOHATIBHON
JeSATeIbHOCTU

303.2 coBpeMeHHas Hay4YHasl U
npodeccroHabHas TEPMUHOJIOTHS

1.3apaua Jlana cxeMa CMEIIaHHOT'O COCIMHEHUS YEThIPEX
pesucropoB o 10 Om kaxaprii. Haiitu obriee
(3KBUBAJIEHTHOE) CONPOTUBJIEHUE ITOTO y4acTKa LEMH.

[ .

2.Co0patb JIEKTPHUECKYIO CXEMY U IPOBECTH U3MEPEHUS
HAIpPSDKEHUS Ha y9acTKax Iermu

3.CocTaBUTh CXEMY ABYXIOIYIIEPHUOJHOIO BBITIPSIMUTEIS,
UCIOJIB3YS CTaHapTHBIN nuoa 1207, napaMeTpsl
KOTOPOTro B35Th U3 TabauIbl. MomHocTs notpedurens 20
Brt, nanpsbxenue 60 B

4.01H0(a3HbIH TOHMKAIOLIUH TpaHchopmaTop
HOMHUHAITBHOW MOIIMHOCTBIO Syoy = 500 B-A cimyxut st
NUTAHUS JIAMII MECTHOTO OCBELICHHS METAJUIOPEKYIIHUX
crankoB. HomuHampHOE HampspkeHne 0OMOTOK Uy = 380
B; Uiowe = 24 B. K Ttpancdopmaropy mnpHrcoeInHEHbI
JeCSITh JJaMIl HaKajluBaHus MolHocThio 40 BT kaxnas, ux
K03 HULIHEHT MOIIHOCTH COS ¢ = 1,0. MarHuTHBIA TOTOK
B MaruutompoBojge @y =0, 005 B6. Yacrora Toka B cetu f
= 50 TI'm. Iorepsmu B TpaHchopmarope NpeHeOpeyb.
Onpenenuth: 1) HOMUHAIBHBIE TOKM B OOMOTKax; 2)
KOA(QQUIMEHT Harpy3ku TpaHchopmaTtopa; 3) TOKH B
oOMOTKax TMpu JACHCTBUTEIBHOM Harpyske; 4) uyucia
BUTKOB OOMOTKH; 5) KO3 dULIMEHT TpaHCHOopMaIiH.

33




31. OCHOBHBI ANEKTPOTEXHUKH

32. NpUHITUIIBL, JIEKAIIUE B OCHOBE
(YHKITMOHUPOBAHHUS SJICKTPHUECKUX
MAIIUH U JIEKTPOHHON TEXHUKU;

33. KOHCTPYKIHIO U TEXHUYECKHE
XapaKTEPUCTUKU ICKTPUIECKUX
MAIIWH TOCTOSHHOTO U IEPEMEHHOT0
TOKa;

34 . OCHOBBI MJIEKTPOHUKHU

35-0CHOBBI PaJIMOTEXHUKHU;

Kpurtepun onieHKH 3K3aMeHa

—«OTIUYHO» - TEOPETHUYECKOE COJEpKAHUE Kypca OCBOCHO IIOJHOCTHIO, 0e3 mpoOenoB, yMEHHUs
c(OpMHPOBAHBI, BCE MPEIyCMOTPEHHBIE MPOrpaMMOl Y4eOHbBIC 3alaHUs BBITIOJHEHBI, Ka4eCTBO WX
BBINOJIHEHUS OLIEHEHO BBICOKO.

—«XO0po1I0» - TEOPETUIECKOE COAEPKAHUE Kypca OCBOEHO IOJIHOCTHIO, 0€3 Mpo0OenoB, HEKOTOpPhIE
yMeHHsI Cc(OPMUPOBAHbl HEJOCTATOYHO, BCE IPEIYCMOTPEHHbIE IPOrpaMMOil yueOHbIE 3aJaHUA
BBINOJIHEHBI, HEKOTOPBIE BHJIbI 33 JaHUI BBIITOJIHEHBI C OIIMOKaMHU.

—«Y 10OBJIETBOPUTEIBLHO» - TEOPETHUECKOE COJACPKAHUE Kypca OCBOEHO YaCTUYHO, HO IIPOOENbI HE
HOCAT CYIIECTBEHHOI'O XapakTepa, HEOOXOJMMble YMEHHMsS pabOThl C OCBOCHHBIM MaTepHalioOM B
OCHOBHOM C()OPMHUPOBAHBI, OOJBITMHCTBO MPEIYCMOTPEHHBIX MTPOrpaMMOi 00yueHHs yueOHBIX 3a1aHui
BBINIOJTHEHO, HEKOTOPBIE U3 BBINOJIHEHHBIX 3a/1aHui COJepKaT OIIMOKH.

—«HeynoBIeTBOPUTENIBHO» - TEOPETUYECKOE COJIepKaHHe Kypca HE OCBOEHO, HEoOXOIuMbIe
yMeHUs He ¢(hOpMUPOBaHbI, BBINOJIHEHHbIE YUeOHBIE 3a/1aHUs COJIEpKaT IpyObIe OIINOKH.
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IIpuaoxenne 1
OBPA3OBATEJIBHBIE TEXHOJIOI'NU, BKJIIOYASA AKTUBHBIE U MHTEPAKTUBHBIE

METO/Ibl OBYUYEHUSA
No Hassanue o6Opa3oBarenbHoil | Llenp ncnonp3oBanus IInanupyemslit Onucanue nopsaka
n/n | texHosornn (¢ ykazaHHeM | 0Opa3oBaTeNbHON pe3yibTar UCTIOJIB30BaHUS (QITOPUTM
aBTopa) / AKTHUBHBIC U | TCXHOJOTUHN HCIIOJIb30BaHUsA l'lpl/lMeHeHI/lﬂ) TE€XHOJIOI'UU B
WHTEPAKTHBHEIC METOIBI oOpa3zoBaTenpHON MIPAKTHIECKOH
o0yueHus TEXHOJIOTHH po¢eCCHOHATBHOM
JeSITeTbHOCTH
1 I/IHTepaKTI/IBHHe 1. ®opmupoBaHue u MTOBBIIICHUE B nensx noBelIEHUS YCBOSHUS
METOJIbI- pabora B | pasBuTHE 06me CIUTOYEHHOCTH MaTepuana, pabora B
komnereHnuii: OK KOJIJICKTHBA, MHUKPOTPYIIIaX MPOBOIUTCS Ha
MHKpOTPYIIax (AM. 04PaboTtats B MOTHBA
ITUH K CIIEIYIOIINX dTanax
JoHuoB) KOJUICKTHBE M KOMAHI€, | 00ydEHHIO. BBITOJTHEHHS IPAKTHYECKHUX
3¢ G eKTHBHO paboT 1o JUCIUILTUHE:
B3aMMO/ICHCTBOBATH C 1. I[Tocne oOBsicHEHUS
KOJUIeTamH, mpernojaBaTesieM MaTepuana, ¢
PYKOBOJICTBOM, npopaboOTKON aropuTMa
knuentamu; OK 01 peleHus 3aiaHui 11s
Brr6upats cioco0st BBISBIICHUS CJIOXKHBIX K
pelIeHus 3a1a4q BOCTIPHSATHIO ¥ HEJIOCTATOYHO
po¢eCCHOHATBHOM YCBOCHHBIX ATAIIOB B
JeSITeIBHOCTH, MPOHICHHOM MaTepHae
MIPUMEHHUTEIBHO K CTYACHTHI BHIITOJHAIOT 33 JaHAS
Pa3IHIHBIM B MHUKPOTPYIIIaX MO
koHTekctam; OK 02 KOHTPOJIEM IIPENOAaBaTes;
OcCyIecTBIATh MOUCK, 2. JInst nukBuaanuy npoOesioB B
aHaJIu3 u 3HaHUAX, IEPEA BBITIOJITHCHUEM
WHTEPIPETALNIO WHJUBHU1yalbHBIX 3a/1aHUM,
uHpOopMaIu, nmpopaboTKa B MUKPOTpyIIax
HEOOXOIUMOM ISt THIIOBOTO 3aIaHHS;
BBITIOJTHEHUS 3a/1a4 3. BrinosiHeHue 3a1aHuil npu
poeCCHOHATBHOM M3MCHEHHBIX YCIOBUIX
HATIPaBJICHHOCTH; (MHEKpOTPYIITBI IPOIYMBIBAIOT
2. Opranmzanus 3aJJaHue ¥ BEITIONHAT TIPOBEPKY
B3aHMOIIOMOIIIH BEITIOJTHEHHOH pabOTHI CBOMX
OJTHOTPYIIITHUKOB);
4. 3amura BBITTOJTHEHHBIX
3a/laHuil MUKpPOrpynamu.
2 WudopmannonHo- Lenbto mpuMeHeHNE [NoBrIIeHNE [Ipu ncnonp30BaHUH
KOMMYHHKAI[HOHHBIC 3JIEKTPOHHOTO KauyeCTBEHHOM 00pa3oBaTeNLHOTO MOpTala
o0OydeHus 1o yCIIEBaeMOCTH CTYACHTHI TIOJIYYatOT:
TEXHOJIOTUH-
cpeacTBam CTY/ICHTOB 1. Baganus st
SJIEKTPOHHOE 00y4eHHe 06pa30BaTEIHHOTO CaMOCTOSATEIBLHOTO BBINOIHEHHUS
(M.A. MkpTusiH) HopTalia yHMBEpCUTETA pacueTHO-rpaUUECKUX paboT;
SIBIISIETCSI: 2. Bo3mMoxxHOCTE paboThI C
1. ®opmupoBanue u MaTepHualiaMHy MperojaBaTers Ha
3aKperiCHIe YMEHUI pa3paboTaHHOM Kypce
10 JUCHUIUTAHE TIPH O0pa30BaTeLHOTO MOPTANIA;
BEITIOJTHCHHE PACYCTHO- 3. CBsI3b C TIPENOAaBaTEIIEM BO
rpadudeckux padbor BHEY4eOHOE BpeMst —
o0yJaronumMucs; IUCTAaHIIMOHHO.
2. Bocrionaenue n
pacuIMpeHue 3HaHun
110 TIPOMJIEHHBIM
TeMawm;
3. ®opMupoBaHuUs
HaBBIKA
camM0o00pa3oBaHus;
4. MOBBIILICHUE YPOBHS
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TUPPOBBIX
KOMIIETEHIIU I
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IIpunoxenne 2

HNEPEYEHb IPAKTUYECKHNX/JTABOPATOPHBIX 3AHSATUM

Oo11.03 «3JIEKTPOTEXHUKA U DJIEKTPOHUKA»

Pa3nesnl/Tembl Tembl KoimuecTBo Tpedosanusa ®PI'OC
NPAKTHYECKHUX/J1a00PaTOPHBIX 4yacoB Clio
3aHATHH (ymeTn)
Pazgen 1. QJIEKTPOTEXHUKA 30
JlaGopaTtopnas padota No 1. 2 ¥01.2;¥01.6; ¥02.2
Tema 1.2 N3yuenue coenrHeHU pe3ucTOPOB ;¥02.5;¥02.6; ¥03.2;
o Y TIpoBepKa 3akoHOB OMa u V04.8;Y04.5;Y1.;¥2.;V3;
DJleKTpUYecKne K
upxroda V4.
:sz: TOCTOSTHHOTO [IpakTrueckoe 3ausitue Nel. 2 V01.2;¥01.6; ¥02.2;
Pacuer anexTpudeckux menei v02.5;¥02.6; Y03.2
IMOCTOSIHHOTO TOKA
Tema 1.4. Jlaboparopras padota Ne2. . 2 Y01.2;¥01.6; ¥02.2
DJleKTPUYeCKHue Hccnenosanue pa3BeTBICHHON ;¥02.5;¥02.6; V03.2;
Lenu nepeMeHHoro [[ENHU TIEPEMEHHOTO OTHO(PA3HOTO V04.8;¥Y04.5;¥1.;¥2.;V3;
TOKA TOKa v4,
[TpakTuaeckoe 3anstue Ne2. . 2 V01.2;¥01.6; ¥02.2;
Pacuer Hepa3BeTBIECHHOM LIEeNTH ¥02.5;¥02.6; ¥03.2
MIEPEMEHHOTO TOKA C aKTUBHBIM,
WHIYKTUBHBIM U €MKOCTHBIM
3JIEMEHTaMU
Jlaboparopnas pabota Ne3. 2 ¥01.2; ¥01.6; ¥02.2
Uccnenoanue Tpexdasznoii nenu ;¥02.5;¥02.6; ¥03.2;
IIPU COEIMHEHUH IPUEMHUKOB V04.8;Y04.5;Y1.;¥2.;V3;
«3BE3II0N» V4.
[IpakTuueckoe 3anstue Ne3. 2 V01.2;¥01.6; ¥02.2;
Pacuer Tpéxdasznoii nenu npu ¥02.5;¥02.6; ¥03.2
COCIMHCHHUH «3BE3]I01»
Tema 1.5. JlaGopaTtopHas pabora N4, 2 ¥01.2;¥01.6; ¥02.2
JJIeKTpHYeCKHne [ToBepka usmepuTenbHOro mpubdopa ;¥02.5;¥02.6; V03.2;
U3MepeHus u V04.8;Y04.5;¥1.;¥2.;V3;
3JIEKTPOU3MEPHUTEIb V4.
Hble NPUOOPHI
Tema 1. 6 [TpakTuueckas pabota No4 2 v01.2;¥01.6; ¥02.2
TpancdopmaTtopsl | Pacuér napamerpoB ogHO(a3HOTO ;¥02.5;¥02.6; Y03.2
Tparcopmaropa
Tema 1.7 Jlaboparopnas pabota Ne5. . 2 Y01.2;¥01.6; ¥02.2
JJleKTpUYeCKHue HccnenoBanue paboTh ;¥02.5;¥02.6; V03.2;
MAaIINHBI Tpex(}a3zHOro aCHHXPOHHOTO V04.8;¥04.5;
MEePEMEHHOI0 TOKA. | DJIEKTPOJBUraTeNsl. V1.;¥2.;¥3;V4.
DJIeKTpUYeCKHe [TpakTuyeckas padora Ne5 2 ¥01.2;¥01.6;
MAaIIMHbI Pacuer napameTpoB nBuraresnei ¥02.2;¥02.5;¥02.6;
MOCTOSIHHOTO TOKA ITOCTOSTHHOT'O TOKa C 0OMOTKO#
MapaJuIeIbHOTO BO30YKIEHUS
UTOI'O 20
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IIpuaoxenne 3

OBPA3OBATEJIbHBII MAPIIIPYT

KoHnTtponmpyemslie
KoHTposbHast | pa3aensl (TEMH) KonTtponupyemsie OueHounbIe cpeicTBa
TOYKa yueOHOI pe3yJIbTaThI
JUCITUILTUHBI
Nel Pazmen |I. V01.2;¥01.6;¥02.2; PyGexknan 1. TecToBbIe 3a1aHusl 11O
OnekrtporexHuka | ¥02.5;¥02.6;¥03.2; KOHTPOJIbHAsL | pa3zeny
VY 04.5; Y 04.8, 301.3; padora Nel «INEKTPOTEXHUKAY.
301.6  ;302.1;303.2;
31.;32.;33.;
Ne2 Paznmen 2. V01.2;¥01.6;¥02.2;Y PyGe:xnasn 1. TecToBrIc 3aganus
«Qnektponukay | 02.5;¥02.6;¥03.2; V¥V | xourpoabnas | Ilo pazneny
04.5; ¥ 04.8, pabora Ne2 «OJIEKTPOHUKA
301.3;301.6
;302.1;303.2.;34.;35.;
Ne3 Homyck K ¥01.2;¥01.6;¥02.2;V | Tloptdoauo | 1. [IpakTuueckue paboTsl
3K3aMEHY 02.5;¥02.6;¥03.2; V¥V 2. JJabopaTopHblie
04.5; YV 04.8, paboTsl
301.3;301.6 3. Bremmonnenue
;302.1;303.2;31.;32.;3 MPaKTUYECKHUX 3aJIaHUM
3.;34.;35,; Ha
O6meoOpa3zoBaTeTbHOM
IToprane. MI'TY
IIpomexyTo DK3aMeH V01.2;¥01.6;¥02.2;Y | Ok3amenanuo | 1 Teoperuueckue
YHAas 02.5:¥02.6;¥03.2; V¥V HHBIE BOIPOCHI TIO COJIEP>KaHUIO
aTrecTanusa 04.5; Y 048, onJ1eThl Kypca
301.3;301.6 2. TUnoBbl€ MPAaKTUKO-
;302.1;303.2;31.;32.;3 OPUEHTHUPOBAHHBIE
3.:34.;35,; 3aJaHus
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JUCT PETUCTPALIMY U3MEHEHWI U JOMTOJTHEHUAM

No Pasnen paboueii Kpatkoe comepikaHue U3MEHCHHS/ TOTTOTHCHUS Hara, [Moanuce }J
n/n MIPOTPaMMBbI Ne mpoTtokona| mpezacenaren
3acenanus [1K] ITK
Pabouast mporpamma yqeOHOW AMCITUTLTHHBI «DJIEKTPOTEXHUKA U
QNIEKTPOHHUKA» aKTyalnm3upoBaHa. B pabouyio mporpamMmmy
BHECEHBI CIEAYIOIIe U3MEHCHHUS:
3 YCJIOBUA B cBa3u c 3akimioueHHEM KOHTPAakTOB coO  cTopoHHMMH | 14.09.2022r.
PEAJIM3AITMM JNIEKTPOHHBIMH OuONMMoTeuHbIMH cuctemamMu Db Axkanemus K- porokom Ne
YYEBHOU 27-20 or 20.02.2020 r. WII Bypuesa A.M.mo 31.03.2023 r., 1
JNCHUITJIMHBI Cuctema »3JeKTpOHHOTO 0O0y4eHus «Axkamemus»y K-39-21 ot

12.07.2021 r. OO0 «Axanemus-memua» 10 31.08.2024 r., O6C
BOOK.ru K-44-22 ot 04..08.2022 1. OOO «KHOPyc» c
01.09.2022 mo 31.08.2023 r., DBC IOPAWT K-42-22 or
24.08.2022 r. ¢ 01.09.2022 mo 31.08.2023 r., ObC
ZNANIUM.com K-38-22 ot 10.08.2022 r. OOO «3Hanmym» c
01.09.2022 mo 31.08.2023 r., m. VYueOHO-METOOUYECKOE U
nH(pOpMaMOHHOE 00ecIeYeHNnE PeaIN3aii POTrPaMMbl YATATh
B HOBOM PEaKIIMU:

OcHOBHBIE HCTOYHUKH:
1. Tamemepun, M. B. DnekTpoTexHHKa ¥ 3IEKTPOHHUKA
yueOnuk / M.B. Tanbniepun. — 2-e u3n. — Mocksa : ®DOPYM :
NHO®PA-M, 2022. — 480 c¢. — (Cpennee npodeccHoHaTBHOES
obpazoBanue). - ISBN 978-5-00091-450-2. - Tekcr
AEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/1819500
2. Jloropeituyk, E. A. Teoperudeckue OCHOBBI 3JICKTPOTCXHUKA
: yueOnuk / E.A. Jlotopeituyk. — Mocksa : DOPYM : UH®PA-

M, 2022. — 317 c¢. — (Cpennee mnpodeccuoHaIbHOE
obOpazoBanme). - ISBN 978-5-8199-0764-1. - Tekcr
3JIEKTPOHHBIN. - URL:

https://znanium.com/catalog/product/1780133
3. HemmoB, M. B. DiekTpoTexHHKa U  JJIEKTPOHHKA
[DnekTponHbIil pecypc] : y4eOHHK IJIsl CTYIEHTOB YUpPEXKIACHUN
cpemaHero npogeccroHansHOro odpasosanus / M. B. Hemios, M.
JI. HemuoBa. - 3-e u3a., crep. - Mocksa : M3natenbckuil eHTp
"Akanemus", 2018. - 480 ¢ - Pexum Jnocryna:
https://www.academia-moscow.ru/reader/?id=408437 . - ISBN
978-5-4468-8280-9

JonoaHuTeabHbIe HCTOYHUKH:
1. PwibkoB, U. C. DnexTporexHHKa [DieKTpoHHBIH pecypc] :
yuebHoe mocobue / M. C. Pr1okoB. — Mocksa : PUOP ; UHOPA-
M, 2018. - 160 c. - (BO: bakanaspuar). - ISBN 978-5-369-
00144-8 (PUOP) ; ISBN 978-5-16-006096-5 (MH®PA-M, print) ;
ISBN 978-5-16-105219-8 (MH®PA-M, online). - Pexum
nocryna: https://new.znanium.com/read?id=302144
2.Cunpees, 0. I'. DnekTpoTeXHHKAa C OCHOBAaMH D3JIEKTPOHHUKH
[Texcr] : yuebnoe mocobue mis CI1O / FO. I'. Cunnees. - Poctos-
Ha-Jlony : ®enukce, 2018. - 407 c. - ISBN 978-5-222-29751-3
3 Ky3oBkur, B. A. DOnexTpoTrexHWKa ¥  3JEKTPOHHKA

[Onekrponnblii  pecypc] :  y4eOHHMK I CpEIHEero
npodeccroHamsHOoro obpazoanmst / B. A. KysoBkun, B. B.
®dunatoB. — Mocksa : MzpatensctBo HOpaiit, 2019. — 431 ¢. —
(ITpodeccnonanproe obpazosanue). — ISBN 978-5-534-07727-
8. — Pexxum gocryma: https://urait.ru/bcode/433843
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