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1. IEJTA OCBOEHUSI JUCLUTIIMHBI (MO1Y.J151)

1.1 | Llenpro OCBOCHUS AUCIMILIMHEI ABISETCSA (JOPMHPOBAHUE KOMIIETECHIINH, MO3BOJISIONINX PEIIaTh HHXKEHEPHBIE 3a/1a4H B
IpodeccuoHaNbHOMN JeATeIbHOCTH C UCTIONB30BaHHEM METOI0B TEOPETUUECKOTO U SKCIIEPUMEHTAIBHOTO HCCIIEJ0BaHUS
JJIEKTPOTEXHUYECKHUX 3aKOHOB.

1.2 | 3arauyt OCBOCHUSI AUCLUILUIMHBL: M3y4CHUE OCHOBHBIX 3aKOHOB, METOJIOB pacueTra U (PU3MYECKUX MPOLECCOB, C KOTOPBIMU
IIPUXOJUTCS BCTPEYATHCS B TEOPUM IIEKTPUYECKUX LETIEH TOCTOSIHHOTO U IIEPEMEHHOT0 TOKa, MAIIUH 1
TpaHC(OpMaTOpPOB, B COBPEMEHHBIX YCTPONHCTBAX 3JIEKTPOHUKH.

2. MECTO JUCIUMIIVIMHBI MOAYJIA) B CTPYKTYPE OBPA3OBATEJIBHOU ITPOI'PAMMBI

Hwkn (pazmen) OIT: | F1.B.03

3. KOMIIETEHIITHA OBYYAIOIIETOCSI, POPMUPYEMBIE B PE3YJIbTATE OCBOEHHUS ANCHUTIINHBI
(MOZYJISA)

ITK-3 Crioco6eH oCyIIecTBIATh MPOBEACHHE PadoT 0 00pabOTKE M aHAIN3a HAYIHO-TEXHUIECKOW HHPOPMAIINU U PE3yITbTATOB
HCCIIeIOBaHUN

I1K-3.2 TIpuMeHseT MeTO bl aHaJIM3a HAyIHO-TEXHHUSCKONH HHOOpMAITHH

40.011. podeccuonanbublii crangapt "CIIEUAJINCT IO HAYYHO-UCCIEJOBATEJBbCKHUM U OIIBITHO-
KOHCTPYKTOPCKHUM PAZPABOTKAM", yrBep:kaéHnblii npukazoM MUHHCTEPCTBA TPY/Ia M COUMAJIBHON 3allIMTHI
Poccuiicko ®eagepauun ot 4 mapra 2014 r. N 1211 (3aperucrpuposad Munucrepcrsom wcrunuu Poceniickoit @enepanuu
21 mapra 2014 r., perucrpaunonnbiii N 31692)

[IK-3. A. IIpoBeneHre HayYHO-UCCIAETOBATEIBCKUX U OMBITHO-KOHCTPYKTOPCKHUX Pa3pabOTOK MO OTAETBHBIM pa3/ieiaM TEeMBI
A/01.5 OcyrecTBieHHe MPOBEACHUS Pa0bOT 1Mo 00pabOTKE M aHATHM3Y HAYIHO-TEXHUYECKOH HH(QOPMALIUK U PE3yIbTATOB
UccIe10BaHuI

B pe3ysbTare ocBOeHUSs IMCUMIJIMHBI (MOAYJIs1) 00y4aIOUIUIACH JOJKEH

3.1 (3HaTh:

3.1.1 | ocHOBHBIC 3aKOHBI (D)YHKIIMOHHPOBAHMS H METOJIBI pacYETa MICKTPHUYCCKUX LIETeH B Pa3IHIHBIX PEKUMAax, CBOHCTBA U
XapaKTEPUCTHUKHU TIOIYITPOBOTHUKOBBIX JIEMEHTOB (TIPUOOPOB) U THITOBBIE CXEMBI MX TIPUMEHEHHS, UCIIOIB3yeMbIC TIPH
aHaln3e Hay9HO-TEXHUUECKOH NH(OpMAIUH.

3.2 | YmeTh:

3.2.1 | aHaNMM3UPOBATh PEKUMBI PAOOTHI AEKTPHUECKUX Y3JI0B M JICKTPOHHBIX KOMIIOHEHTOB, OOBSCHATE (hPHU3HUECKOE
Ha3Ha4YeHHE 3JIEMEHTOB U BIMSHHUE UX apaMeTPoOB Ha (hYHKIIMOHAIBHbBIE CBOMCTBA 3IEKTPUUECKUX IeTIeH, pacCUUTHIBATE
UX MapaMeTpbl U XapaKTePUCTHKHU IIPU 00paboTKe HAyIHO-TEXHUUYECKOI HH(OPMaLUH.

3.3 | Biagers:

3.3.1 | HaBBIKAMH MIPOBEACHUSI IPOCTEHIINX IEKTPOTEXHUYECKUX U3MEPEHHI TapaMeTPOB U XapaKTePUCTUK JTMHEHHBIX 1
HEJMHEHHBIX 3JIEKTPHIECKUX LIENeH, HaBbIKaMH MOJIb30BaHUSI OCHOBHBIMH 3JIEKTPOM3MEPHUTEIbHBIMU TPUOOPAMH U
OLICHKHU PE3y/IbTaTOB IOJIYYEHHBIX U3MEPEHUI.

4. CTPYKTYPA U COAEP KAHUE JUCHUIIIMHBI (MO Y.JIA)

Kon HaumeHoBanue pa3jiesioB U TeM /BUI 3aHATHUSI/ Cemectp | Yacos | IIpumeuanue
3aHATHSA [ Kvpc

Pazaen 1. OcHOBHBIE OHSATHA U 3aKOHBI JJIEKTPOTEXHUKMU. 3J’leRTpl/l'{eCKHe
e MOCTOAHHOI0 TOKa

1.1 [Ipeamer nucuurunzel. IIpenMyiecTBa 1 HEAOCTATKU UCTIOJIb30BaHUS 2 2
aneKTprdecKoi sHeprun. EE ncrounnku u npuéMuuky. /JIex/

1.2 ITonyuenue, nepenaya u pacnpeaesieHUue dIEKTPUIECKON dHEPTUN 2 2
CHHYCOMIAIbHOTO ToKa. /Cp/

1.3 HHcTpykTax Mo TexHUKe 6e3omacHocTH. BBogHOE 3aHsTHE. O3HAKOMIIEHHE C 2 2
1ab0paTOPHBIM 000PYAOBAaHUEM ¥ MIPABHIIAMH €r0 dKCILTyaTanuu. /J1ao/

1.4 DnekTpuueckas 1ensb u cxema. [loHarue BeTBu, y3ia, KOHTypa. 3akoH Oma. 2 2

3axons! Kupxroga. 3akon [xoynia-Jleana. MOITHOCTS B eI HOCTOSTHHOTO
TOKa. YpaBHeHHe OanaHca MoIHOCTeH. /JIex/

1.5 Mertoa npeoOpa3oBanus conpotusienuil. [locnegosatensHoe, NapayielbHOE, 2 2
CMEIIaHHOE COECAANHEHNE TTACCUBHBIX 3JIEMEHTOB. AHAIN3 U pacyeT LeleH ¢
OJTHIM MCTOYHHKOM SHEPTHH ITOCTOSTHHOTO Toka. /IIp/

1.6 HccnenoBanue 3IEKTPUUECKUX IIETIEH OCTOSIHHOTO TOKA C MOCIIEA0BATEIbHBIM 2 3
U TTapaJIeIbHBIM COSMHEHNEM IPHEMHHUKOB MIeKTpHUecKoi 3Heprun. /J1a6/

1.7 CrnoxHble dIIeKTpUIeCKUe LU U MOHITHE UX pacyera. Knaccuueckuit Mmeton 2 2
pacuéra CoXHbBIX 1enei. /JIex/

1.8 IIpumenenne 3akoHoB OMa 1 Kupxroda B 1iensx mocrostuaoro toka. /IIp/ 2 2

1.9 HccnenoBaHue CIOXKHOM 3IIEKTPUIECKOH LIENH IIOCTOSHHOTO Toka. /J1ab/ 2 3




1.10

Pacuer cI0XKHBIX dJEKTPUUECKHX IIETIe TOCTOSTHHOTO TOKAa METOAaMHU
KOHTYPHBIX TOKOB U Y3JIOBBIX OTCHIMANOB. /IIp/

Pa3znen 2. DiieKTpuyecKre el NepeMeHHOr0 CHHYCONIAJIbHOTO TOKA

2.1

INonsATHE TEPHOANIECKOH BENNINHEI, €¢ aMIDIUTYJHOTO ¥ MTHOBEHHOTO
3HayeHus. [leiicTByromee 3HayeHue. [IpuMeHeHne BEeKTOPOB ISl H300pakeHue
CHHYCOMJANIbHBIX BEIUYUH. DJIEMEHTHI JJIEKTPUIECKON LIEMH CHHYCOUAAIbHOTO
TOKA: PE3UCTHBHBIN, MHIYKTUBHBIH, EMKOCTHBIH 3JIeMeHTHI. KoMIUIeKCHOE 1
MoJIHOE conpoTuBieHue. 3akoH OMa B KoMIUIeKcHoi dopme. /JIex/

2.2

Pacuer neneii CHHyCOUIATBHOTO TOKA KIACCHYECKUM M CUMBOJIHMYECKUM
MeronoM. [loctpoeHne BekTOpHBIX quarpaMm. KomruiekcHas MmomtHocts. /IIp/

23

TTocnenosarensHas RLC-nienb, pe3oHaHc HanpsbrkeHui. /J1a6/

2.4

MoHOCTb B 1IeTn iepeMeHHOTo Toka. Koaddumuent momuoctu. Pesonanc
HaIpsKEHUH M TOKOB. Y CIIOBHS €10 BOZHUKHOBEHU:. Vcnonp30Banue B
npakTHdeckux 1ensax. /Cp/

Pasnea 3. Tpéxdasuble djieKTpryYecKne Henu

3.1

TpexdasHble nenu: OCHOBHBIE ITOHATH, CXeMBbI BKIIoueHNs. Ha3snaueHne
HeUTpalbHOrO MPOBOA, CMEIIeHHe HelTpanu 1 "nepexoc” das. /Jlex/

32

Hccnenoanue Tpéxha3HOW IIEKTPHUUECKOH 1ETH PU COSTUHEHUN TPUEMHUKOB
SHepruu 3Be3noi. MccnenoBanue Tpéxda3Hoi 2IEKTpHUIECKON e  TPH
COCTMHEHNHN NTPUEMHHKOB YHEPTHUH TPEYTrONbHUKOM. /J1ab/

33

OnHroa3zHeI TpaHc(HOPMATOP: THITEI TPAHCHOPMATOPOB; BHEITHNE
xapakrepuctuku 1 KITJ. Tpexdazusie TpanchopMaTopbl: 0COOEHHOCTH
koHCTpyKiwmu. /Cp/

Paznen 4. DinexkTpuyecKkue MalIMHbBI M OCHOBBI 3JIEKTPONPUBOJIA

4.1

JIBurateny oCTOSHHOTO TOKA: XapaKTEPUCTHKU U 00J1acTh NPUMEHEHUSI IIPH
PAa3IHYHBIX CXeMaxX BKIFOYCHHS OOMOTOK KOS M BO3OY)XACHHS, 0COOCHHOCTH
mycka ¥ perynmuposanus. /Cp/

4.2

ACHHXPOHHBIE IBUTATEIN: IPUHIIAI JSHCTBHUS U 00JIaCTh IPUMEHCHUS,
KOHCTPYKIWHs. [IBUraTesn ¢ KOPOTKO3aMKHYTHIM U (ha3HBIM POTOPAMH, ITYCK U
perynupoBanue apurareneil. CHHXPOHHBIC JBUTATENN: IPUHIKIT JCHCTBHS,
TUIIBI KOHCTPYKITU#, 001acTh NpuMeHeHus. /JIex/

4.3

OCHOBBI ANIEKTPOIIPUBO/IA: CTPYKTYPHASI CXEMA CUCTEMBI JIEKTPOIIPOBO/Ia,
Harpy304Has XapaKTePUCTHKA, PEXUMBI pabOTHI JIEKTPOABUTATEIS,
9KBHBAJIEHTHAs MOILIHOCTb, Iieperpy3ouHas cnocobHocts. /Cp/

44

OCHOBBI BIIEKTPONPUBO/IA. DKBHBAICHTHAS MOIIHOCTD, BRIOOP cevueHus Kabens,
ammapatypa ynpasienus. /TIp/

4.5

IIpocteiimue annapaTsl yIpaBiIeHHsl 3alUThl 1 aBTOMaTUKH: KHOIIOYHAs
CTaHIMsA, KOHTAKTOP, pelie, aBTOMAaTHYECKUH BRIKITI0UaTeNb. /Cp/

Pasnen S. OcHOBBI 3JIEKTPOHUKH

5.1

DNeKTPONpPOBOAHOCTH MOTYIPOBOAHMKOB JOHOPHOTO M aKLENTOPHOTO TUIIA.
DJIeKTPOHHO-ABIPOYHBIN mepexo/1. I10TyIpOBOTHUKOBBIC MO KOHCTPYKIIHS,
BUJIbI, OCHOBHBIC ITapaMeTpbl. DOTOIICKTPUUCCKHE MPUOOPHL: (HOTOIIEMEHTHI C
BHEIHUM (poToddhhekToM, hoTopesucTopsl, GoToauoab!. /Jlek/

52

[IpoBOAHUKY, U30IATOPHI K TONTYHPOBOIHUKH. /Cp/

53

W3zydenne mapamMeTpHueckoro cradbmimm3aTopa HanpspkeHus. /J1ad/

54

bunossspHbIe TPaH3UCTOPBIL: OCHOBHBIE XapaKTEPUCTUKHU, IaPAMETPBL, CXEMBbI
BKJIIOYEHHSI, PEKHUMBI paOOTHI TPAH3UCTOPA. Y CUIIUTENN IEKTPUUECKUX
CHTHAJIOB: OCHOBHBIE XapaKTEPUCTHKH M 001aCTh TprMeHeHu . /JIex/

5.5

W3ydenne XxapaKTepUCTUK OUITOIISPHOTO TPAH3UCTOPa. DIEKTPOHHBIN KITIOY HA
oumnossipHOM Tpanzuctope. /J1ab/

5.6

[ToneBble TPaH3UCTOPHI M TUPUCTOPBI: XapaKTEPUCTUKHU, ITAPAMETPBI, BOJIBT-
aMITepHBIC XapaKTEPUCTHKH, IIPAKTHIECKOe Ucronb3oBanue. /Cp/

5.7

[MomyrmpoBOAHUKOBEIE PHOOPEI U AIEKTPOHHBIE yeTpoiicTa. /I1p/

5.8

VcTOYHUKY BTOPUYHOTO IEKTPOIUTAHNS: BBIIPSIMUATENH, (PUIBTPEL,
cTabHIN3aTOPHI, IpeobpasoBaTeny HanpsukeHus. Llndposas aneKTpoHuUKa:
JIOTUYCCKHUEC IJIEMCHTBI, TPUITCPbI, CYCTUUKHU U PCTUCTPHI. AHanoroBo-
udpoBkIe 1 U PO-aHATOTOBBIE IpeoOpa3oBaTeny. /JIek/




59 I{udpoBbIe cxeMBI: TOTUYECKHE IEMEHTHI, TPUITEPhL. DJIeMEHTHI OyneBoi 2 2
anreopsr. /IIp/

5.10 OnHOMOYIEPUOHBIN BRIIPSMUTEND. J|BYXIIOIYIEpUOIHBII MOCTOBOM 2 2
BBINTPAMUTEINE. /J1ab/
Paspen 6. CamocTosiTesibHas paboTa

6.1 Ioaroroeka k nexiwmsm /Cp/ 2 9

6.2 IMoaroroBka k mpakTH4eckuM 3aHATHAIM /Cp/ 2 18

6.3 Ioaroroska k naboparopHsM pabotam /Cp/ 2 18
Paznen 7. KoHTakTHBIE Yachl Ha ATTECTALHIO

7.1 Ox3amen /KO/ 2 2,35

5. OHEHOYHBIE MATEPHAJIBI

OHGHO‘{HBIG MaTcpuaIbl U MPOBCACHUSA HpOMe)I(yTOFIHOfI aTTeCTalun O6y‘Ia}OH_II/IXC$[ OPUBCACHBI B IIPHUIIOKCHUHN K

paboueii mporpaMme AUCIUILITHHEL.

DOopMBI U BUIIBI TEKYLLETO KOHTPOJIS O AUCHMIUIMHE (MOIYNIO), BUABI 3aJaHUN, KPUTEPUU UX OLIEHUBAHUS,
pacrnpeseneHre 0aIoB Mo BUAAM TEKYIIEro KOHTPOJISI pa3padaThIBAIOTCS MPenogaBaTeieM JUCIUIUIHHBI C YIETOM e¢ CeNn(UKU 1

JIOBOJIATCS IO CBEACHHS OOYJArOMMXCS Ha IEPBOM YIEOHOM 3aHITHH.

Texymmii KOHTPOJIb YCIIEBAEMOCTH OCYILIECTBISIETCS MPENoiaBaTeNieM IUCIUILTUHBI (MOIYIs), KaK MPaBUiIo, C
ucnonb3oBanreM SVOC nim myTeM MpoBEepKH MUCHMEHHBIX padoT, MPeIyCMOTPEHHBIX pabOYMMH MTPOTpaMMaMH JMCIMILUIAH B
paMKax KOHTaKTHOHM pabOTHI U CaMOCTOSTENBFHOM paboThl oOydatomuxcs. [ pukcHpoBaHUs pe3yabTaTOB TEKYIIETO KOHTPOIIS

MO3KeT ucnonb3oBatbes DMOC.

6. YAEBHO-METOINYECKOE U UHOOPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJIS)

6.1. Pexomenayemas auteparypa

6.1.1. OcHoBHas JiUTEpaTYpa

ABTOpBI, COCTABUTEIH 3arnaBue Hznarensc Omn. anpec
TBO, TOJ
J1.1 |JIyaun B.IL., OexTpoTexHUKA U IeKTpoHuKa B 3 T. Tom 1. MockBa:  [tps://urait.ru/bcode/45057]
Kyznenos 3. B. DneKTpuuecKre U MarHUTHbIE Leny: Y4eOHUK U MPAKTUKYM IOpaiir,
JUTSL BY30B 2020
JI1.2 Kucenes B. 1., OeKTpoTexXHUKa U IeKTpoHuKa B 3 T. Tom 2. MockBa:  [tps://urait.ru/bcode/4507
Kysnenos 3. B, ONeKTpOMAarHUTHBIE YCTPOUCTBA U ANEKTPUUECKIE MAIIHUHBI: IOpaiit,
Komnsutos A. U., VY4eOHHK U TPaKTHKYM TSI BY30B 2020
Jlynun B. I1.
JI1.3 [Kysrenos 3. B, OnexTpoTexHUKa U AMeKTpoHHKa B 3 T. Tom 3. OCHOBEI MockBa:  [tps://urait.ru/bcode/45074
Kymuxosa E. A., EKTPOHUKH H DIICKTPHUECCKHUE U3MEPCHUST: Y YeOHHK U IOpaiit,
Kynbruacos II. C., MIPaKTUKYM JJIS BYy30B 2020
Jlynun B. I1.
6.1.2. JlonoiHUTEILHAS JIMTEpPaTypa
ABTOpBI, COCTaBUTENHU 3armaBue W3narensc On. agpec

TBO, I'OJL




ABTOPBI, COCTaBUTEITH 3arnaBue Wsnatensc Om. agpec
TBO, I'OJ1
JI2.1 |Munenuna C. A., DNEeKTPOTEXHUKA: YUSOHUK U IPAKTUKYM JUTS By30B Mocksa:  [tps://urait.ru/bcode/4532
Munenun H. K. IOpaiir,
2020
J12.2 [pen. }O.JI. Xotynne |OnextporexHuka B 2 4. YacTs 2: YueOHOe mocobue s MockBa:  [tps://urait.ru/bcode/4552]
BY30B IOpaiir,
2020
JI2.3 |[pen. }O.JI. Xorynne |OnextporexHuka B 2 4. YacTs 1: YueOHOe mocobue s MockBa:  [tps://urait.ru/bcode/4544]
BY30B HOpaiit,
2020

6.2 UndopManmoHHbIE TEXHOJOTMH, HCIOJIb3yeMble NP O0CylIeCTBJIEHNH 00pa30BaTeIbHOI0 NMPoLecca M0 JUCHUILTHHE

(Mony.r0)

6.2.1 IlepeyeHb JMIEH3UOHHOI'0 U CBOOOJHO PACIIPOCTPAHSIEMOI0 IIPOrPAMMHOI0 O0ecneYeHust

6.2.1.1 | Microsoft Office

6.2.2 [lepeuenb MpodecCHOHATBHBIX 023 TAHHBIX H MH(POPMAIMOHHBIX CIPABOYHBIX CHCTEM

6.2.2.1

Kpynaeitmmit BeO-cepsuc i xoctuHra [T-1IpoexToB 1 MX cOBMECTHOI! pa3padoTku- https://github.com/

6222

6.2.2.3

baza kHuT U myoauKarui JnekTponHoi onbmuorexu "Hayka n Texuuka" - http:/www.n-t.ru

6.2.2.4

6.2.2.5

Ioptan st pa3paboTINKOB AMEKTPOHHOHN TEXHUKH: http://www.espec.ws/

6.2.2.6

ba3a nannbix «bndmuoreka nporpammucta» https://proglib.io/

6.2.2.7

baza nanubIx «OTpacieBol MOPTaj CIeNUaIUCTOBY http://www.connect-wit.ru/

6.2.2.8

CnpaBquaﬂ ImpaBOBasA CUCTEMaA «FapaHT»

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJINHBI (MO YJIA)

7.1

VYueOHbIe ayTUTOPHH AT IPOBEACHUS 3aHATHH JIEKIIMOHHOTO THIIA, YKOMIIEKTOBAaHHBIE CTICIIMATN3NPOBAHHON MeOeIbIo
U TeXHHYECKUMHU CPEACTBAMHU 0OydeHHMs: MyIbTHMEIUIHOE 000pyI0BaHHE AT PeIOCTaBIeHUs yaeOHO HHpOpMaIu
OOJIBIIION ayJUTOPHH H/WIH 3BYKOYCHUITUBAKOIIEe 000pYIOBaHUE (CTALIMOHAPHOE HIIH TIEPEHOCHOE).

7.2

VY4eOHble ayTUTOPUU AJISl IPOBEACHUS 3aHATUH CEMHUHAPCKOTO TUIIA, TPYIIIOBBIX U MHIAUBUAYAJIbHBIX KOHCYIbTALHH,
TEKYIIET0 KOHTPOJIS M IPOMEKYTOYHOH aTTEeCTAIllH, YKOMIUIEKTOBAaHHBIC CIICIUAIM3HPOBAHHON MEOEIBI0 U
TEXHUIECKUMH CPEACTBAMH 00yICHUS: MyITbTUMETUITHOE 000pyI0BaHIE U/IITH 3BYKOYCHITHBAIOIIEee 000pyI0BaHNE
(cTanmoHapHOE UK IEPEHOCHOE).

73

JlabopaTopun, OCHaICHHBIC CIEHATBHBIM JJa00paTOPHBIM 000PYIOBaHHEM: yIeOHO-Ta00paTOPHEIH KOMILIEKC
“DIEKTPOTEXHUKA U OCHOBBI 3JIEKTPOHUKHU’, OCUWILIOTPad, BOIBTMETP, MyIbTUMETPHI.

7.4

[MomereHus s CaMOCTOSATENBHON paObOTHI, OCHALIIEHHBIE KOMITBIOTEPHOM TEXHIUKOW C BO3MOYKHOCTBIO TIOAKITIOUEHHS K
cetu "UHTepHeT" M 0OecneyeHreM JOCTYa B 3JIEKTPOHHYIO HHPOPMaLMOHHO-00pa30BaTeNIbHYIO Cpely YHUBEPCHUTETA.

7.5

[Tomerenus 11 XpaHeHUs! 1 TPOPUIAKTHIECKOTO OOCTY>KUBaHUS y4eOHOTO 000pyIOBaHMUS.




