AHHOTANUA padoyeil MPOrpaMMbl AU CHUNIMHBI

b1.0.14 3JIEKTPOHUKA U 3JIEKTPOTEXHUKA

eab u 321244 AMCHUIIIMHBI (M00Y14)

Llenb wW3y4YeHUs MUCIMIUIMHBI MMOTYYCHHE TEXHHUYECKOro 00pa3oBaHUS, Pa3HOCTOPOHHEH
WH)KEHEPHOW moarotoBku. dopMupoBaHHE NPEICTABICHUS O COBPEMEHHOM YPOBHE Pa3BUTHUS
AJEKTPOTEXHUKH U DJIEKTPOHUKH C TOUKHU 3PEHUS IPUMEHEHHS B IPOU3BOICTBEHHOM JIEATENLHOCTH.
O3HakoOMJICHHE C MPUEMaMH U METOJAaMH PCIICHHUs] KOHKPETHBIX 3ajad M3 Pa3IMYHBIX 00JIacTei
AJEKTPOTEXHUKU U JJICKTPOHUKH, JPYTUX TMPUKIAIHBIX HAyK, MNPUHIMIAMU TOCTPOCHHUS W
MIPUMEHEHHUSI DJICKTPOHHOM TeXHUKH. DOpMHpOBAHHWE HABBIKOB HAOIIOJIEHUS W HW3MEPCHHS,
Pa3IMYHBIX 3JIEKTPUUECKUX U MArHUTHBIX SIBICHUM W3MEpPEHMs MapaMeTpOB CHUTHAJIOB LieTed u
AJICKTPOHHBIX MPHOOPOB, OIEHKM WX YHCICHHBIX 3HAYCHHH, (PU3NYECKOrO0 MOICIUPOBAHUS
MIPOIIECCOB B JIEKTPOHHBIX YCTPOMUCTBAX U UX aHAJIM3A.

OcHoBHOW 3a7auedl M3YYEHHs] UCIMIUIMHBI SBISETCS W3YYCHHE OCHOBHBIX IMPUHIUIIOB
MPOCKTUPOBAHUSI M OIKCIUTyaTalluM dJEKTPOYCTaHOBOK. MDopMHpOBaHME 3HAHUH W YMEHHS
HCIIOJIB30BaHUS JICKTPOTEXHUYECCKUX U AJICKTPOHHBIX IPHOOPOB JIs pEeIISHUS MPAKTHYCCKUX 3a/1a4.
O3HakoMJICHHE C TPUHIUIIAMUA TOCTPOCHHS JJIEKTPOHHBIX MNPUOOPOB, METOJAMHU aHalu3a HX
(YHKIIMOHATBHBIX BO3MOXHOCTEH U TpuMeHeHus. [lodydeHne HaABBIKOB HCIOJIB30BaHUS
AJIEKTPOHHBIX HM3MEPUTENBHBIX TPUOOPOB MJisi aHAIM3a COCTOSHUS CXEM, OMpEICICHUs UuX
XapaKTEPHUCTHK.

(I)ole/lpyeMble KOMIICTCHIMU U HHAUKATOPLI UX TOCTHKCHUSA 110 JUCHUIIJIMHE (MOdyf"O)

Konapr . Kon n HaumeHoBaHMEe HHIUKATOPA TOCTHKCHIS
KOMIICTCHIIN COHer{aHHe KOMICTCHIGHH KOMIICTCHIIM
YK-1 Crioco0eH OCYIIECTBIIATh MOUCK, 3HaTh:
KPUTHUYECKUI aHAIIM3 U CUHTE3 - METOABl UW3MEPCHHsSI JJIEKTPUYCCKHX U
MH(pOPMALH, IPUMCHSTH MAarHUTHBIX BEJINYUH;
CUCTEMHBIH TIO/IXO/ I PEMEHHS. | mpppimnsl pabOThl OCHOBHBIX AJIEKTPOHHBIX H
TIOCTABIICHHBIX 33/ M3MEPUTENBHBIX IPHOOPOB;
- rapameTpsl COBPEMEHHBIX
MOJTyIPOBOTHUKOBBIX yCTPOWCTB: YCHIIUTENEH,
BTOPUYIHBIX HUCTOYHUKOB MTUTaHYS,
MUKPOTPOIIECCOPHBIX KOMITJIEKCOB;
- DJIEMEHTHYIO 0a3y COBPEMEHHBIX AJIEKTPOHHBIX
YCTPOMCTB:  MOJYMIPOBOJHUKOBBIE JHOIBI H
Crioco0OeH yuHThIBaTh COBPEMEHHBIE |TPAH3UCTOPBI;
OIIK-1 TEH/ICHIUH Pa3BUTHS TEXHUKHU U - TPUHOMIIBIL  JEHCTBUS  YHUBEPCAIbHBIX

TEXHOJIOTHI B 00J1aCTH 0a3MCHBIX JIOTUYECKUX DJIIEMEHTOB.
TexHoc(hepHOl 0e30IacHOCTH,

M3MEPHUTENILHOM U BEIYUCIHTEBHOH |V yeTh:
TEXHUKH, H?‘bOPMaHHOHHHX - IOHUMATh CYITHOCTb IPOIIECCOB B AJICKTPOHHBIX
TeXHOﬂOFgI’I TIpH PEIICHAN THITOBBIX |jjergx MOCTOSHHOTO M CMHYCOUIATEHOTO TOKOB;

azad B JIACTHU 11 HOHAJIbHOU
31t B 0blac Poq’ec‘;‘ N Ol. oLeHMBaTH COCTOSHME JMEKTPOHHBIX MPHOOPOB
ACATCIbHOCTHU, CBA3aHHOHU C o
3alIUTON OKpYKaroUIEeH Cpebl U 1 yCTpOHCTB,
06ECIICUCHIEM GE30ACHOCTH o0ecrieunBaTh ONTHMATbHBIH BBIOOD
yenoBexa; AIIEKTPOHHBIX IPUOOPOB U YCTPOICTB;

- TI0JIb30BAThCSl M3MEPHUTEILHBIMH IPUOOPAMH.

Baagers




- HaBBIKaMH aHaju3a (pacyeTa) yCTaHOBUBIIIUXCS
PEXKHUMOB TPOCTBIX JIMHEWMHBIX W HEIUHEHHBIX
AIEKTPUYECKHUX LETICH;

- HaBBIKAMH  TPOBEICHHUS  (DU3HUECKOTO
AKCIEPUMEHTA B AJIEKTPUUECKUX IETISIX.

Coz[epmalme pa3ae/;ioB THCHUIIIMHBI

MOAVIJIb 1. 9JIEKTPOTEXHUKA

BBenenue

Paznen 1. Dnexrpuyeckue uemnu. [1ocTOSIHHBIN TOK

1.1. DnekTpuueckas 1enb U €€ XapaKTePUCTUKU

DNEKTPUYECKUE LENU U UX OCHOBHBIE 3J1€MEHTHI. [I[pueMHUKY JIEKTPUYECKON SHEPTUU U UX
rpaduueckue n3oopaxkeHus. ICTOYHUKYN 31eKTPUYECKOM SHEPTUH: UCTOYHUKY TOKA U HAMPSHKEHUS
(BAC). UneanbHble 31IEMEHTHI U COOTHOILIEHUS B HUX MEXy TOKOM U HanpsbkeHueM. [1ocTossHHbIN
TOK.

1.2. JIuneiiHble 3J1eKTPUYECKHUE LENU TOCTOSIHHOIO TOKa

OcoOenHocT 1enel TOCTOSSTHHOTO Toka (CHOBHBIE OIpeNeICHHs, TOIMOJIOTHYECKUe
mapaMeTphl U METOJIbI PACUETOB DJIEKTPUUYECKHX Iienell. 3akonbl Kupxroda B mensx mocTosHHOTO
Toka. Pacder neneil mocTOSSHHOTO TOKAa ¢ OAHMM MCTOYHUKOM DJIC. PacyeTsl CIIOXKHBIX Lieneu
MTOCTOSTHHOTO TOKa HETIOCPEJCTBEHHO 10 1-My 1 2-My 3akoHaM Kupxroda. bananc momiHocTel nernu
IIOCTOSIHHOTO TOKa.

Paznen 2. JIunelinble enu CUHYCOUIAIBHOIO TOKA

2.1. OcHOBHBIE IOHATHS O CHHYCOUJANIBHBIX Mpolieccax (54acoB) AHaNIM3 U pacueTsl Lenen
cuHycouaanbHoro Toka. Cunyconnansasie D/(C, HanpsHKeHUs U TOKU. AMIUIMTYA, YacToTa U (asza
konebanuil. V3o0paskeHre CHHYCOMAAJIBHBIX BEIUYMH BpAIIAOUMMHCA BEKTOpaMu. BekTopHble
auarpamMmbl.  JIeHCTByromMe 3HA4Y€HHUs] CHHYCOMJAJIBbHBIX MPOILECCOB. OJEMEHTbl B LENU
CUHYCOMJANbHOrO TOKa. [lonHOE, akTMBHOE M peakTUBHOE conpoTuBieHus unenu. llemm c
MOCJIEZIOBATEIbHBIM ¥ MapajlIeNIbHBIM COEIMHEHHWEM 3JEeMEHTOB. MrHOBEHHas, aKTHBHas,
peakTuBHas u noaHas MoHocTU. Koadduumentsr momuoct u KI1J[. DxkBUBaNeHTHBIE TapaMeTphI
JIMHEIHOTO ACCUBHOTO JBYXITOJIIOCHHKA.

2.2. KoMIIekcHBIN METON pacueTa dJIEKTPUUECKUX LIeTIen

N3o0paxkenne cunycouaanbHbix DJIC HampsokeHWH M TOKOB KOMIUJIEKCHBIMU YHCIAMHU.
CyIHOCTh KOMIUIEKCHOTO METO/A pacuera 3jeKTpuueckux uemneil. M300paxkeHne B KOMIJIEKCHON
(dbopMe ypaBHEHUH CBA3M MEXJIy MIHOBEHHBIMH CHHYCOMJAJIBbHBIMM TOKOM M HAampsyKEHUEM B
naeann3upoBaHHbIx aneMeHTax nenu R,L,C. Ilepexol OT KOMIUIEKCHBIX TOKOB M HAIPSDKEHHH K
COOTBETCTBYIOIIUM CHHYCOMJIQIbHBIM HamNpsDKeHUsIM U TokaM. 3akoHbl Oma u Kupxroda B
KOMIUIeKCHOH ¢opme. KommiekcHble CONpOTHUBICHHE, NPOBOAMMOCTb, MOIIHOCTb. PacueTsl
NEKTPUYECKOM IIeMM NpHU TOCIEeN0BATEIbHOM, MapajUIeIbHOM W CMEUIaHHOM COEIMHEHMSIX
9JIeMEHTOB. PacdeTsl cl10XKHBIX 1enel Ha ocHOBe 1-To u 2- ro 3akoHoB Kupxroda.

2.3. Pe3zonancHele siBieHus (6uacoB) OmnpeneneHue pe3oHanca. Pe30HaHC B AIEKTPUIECKOM
LENH C TOCIeN0BaTeIbHBIM coeuHeHneM aneMeHToB R,L,C. JloOpoTHOCTH KOHTYypa. Pe3onaHc B
ANEKTPUYECKUX LIETSAX C MapajlIeIbHbIM COEIMHEHUEM AJIEMEHTOB. YacTOTHBIE XapaKTEPUCTUKH.

2.4. IHOyKTUBHO CBS3aHHBIE LIETTH

WuayKkTUBHO cBsi3aHHBIE KaTyKu. OCOOEHHOCTH pacueTa Leneil CHHYCOUAaIbHOr0 TOKA MpU
HAJIMYUU B3aUMHBIX HHAYKTUBHOCTEH. Llernb ¢ TpaHChOpMaTOPHOI CBA3BI0 MEXKTY KaTyITKaMU

2.5. Tpexdaznsie snexrpuueckue 1enu(4daca) Tpexdaznas cucrtema DJIC. Coenunenue
Tpex(a3zHOU IeNH «3Be37I0M» U «TPEYTOJIBHUKOM» U UX 0coOeHHOCTH. DazHble U JMHEHHBIE TOKU U
HanpspkeHnsa. OCHOBHBIE TNMpeuMylIecTBa Tpex(a3HbIX Lened MO0 CPaBHEHHI0 C OJHO(A3HBIMU.



CUMMETpHUYHBIA U HECUMMETPUYHBIA PEKUMBI paObO0THI Tpexda3Hou 1enu. MomHoCTh Tpexda3zHoi
anekTpudeckoii nenu. OOIee MOHATHE O BPAMIAIOIEMCSI MATHUTHOM TIOJIE.

Paznen 3. HenunHelHble 37€KTPUYECKUE U MATHUTHBIE 1IETH

3.1. HenuneiiHble 3J1€KTPUUECKHUE FIEMEHTBI

OcoOble CBOWCTBA HENMHEHHBIX JJICKTPUUYCCKUX DJIEMEHTOB. HelnHeWHbIe SJE€MEHTHI:
HEJIMHENHBIE CONPOTUBJIEHNUS, HEJIMHENHBIE NUHIYKTHBHOCTH, HEJIMHEMHBIE eMKOCTH. X mapameTpsl
U XapaKTEPUCTHUKHU.

3.2. HenuHeHbIe 371EKTPUUYECKUE LIEMU TOCTOSIHHOTO TOKA

3ajauu pacyeToB HEJIMHEUHBIX SJICKTPUUYECKUX LIETIEH TOCTOSIHHOTO TOKa. AHAJIM3 U PacyeThl
ANEKTPUUYECKUX IENei ¢ HeMMHEHHBIMU dJIeMeHTaMu. | padudeckne METOIbl pacyeToB, CIOKHBIX
HEJIMHEWHBIX IIerei ¢ MOMOUIbI0 MEePBOr0 U BTOporo 3akoHOB Kupxroda. YuciaeHHbIE METOMbBI
pacueros.

3.3. MaruuTtHsl€ LENU ¢ TOCTOSSHHBIM MAarHUTHBIM IOTOKOM

AHanu3 U pacdeTsl MarHUTHBIX 1eneil. [lapameTpbl MarHuTHBIX 1erneil. 3akonsl Kupxroga
JUISl MATHUTHBIX 1eNei. 3aKOH MOJIHOTO TOKA.

MOJVIJIb 2. QJIEKTPUYECKHWE MAIIMHBI

Paznen 4. Dnexkrpuueckrue MalimHbl

4.1. TpancdopmaTopsl

Haznauenue u nmpuHIUn aeiicTBus. X0JIOCTON X0/ M KOPOTKOE 3aMbIKaHKe TpaHchopmaropa.
Harpyska tpancdopmaropa. Cxema 3amernienus. Baenrasist xapakrepucTtika Tpanchopmaropa. KIT/I
TpaHcopmaropa.

4.2. ACUHXpOHHBIE MalTMHbI

YcTpoiicTBo Tpex(a3sHbIX aCHHXPOHHBIX MalivH. Bpalaromnieecs MarHuTHoe mosie. Pexumbl
paboTel Tpexda3zHOW ACHHXPOHHOW MAIMHBL. DJIEKTPOJABIIKYIIHE CUJIBI, WHIYKTHPYEMbIC B
o0MOTKax crtaropa u poropa. Toku B 0OMOTKax poTopa. DIEKTPOMArHUTHBIA MOMEHT. AKTHUBHAS
momrHocTh u  KIIJ PeaktuBHas wmommHOCTh W K0d(pduumeHT MomHOCTH. MexaHudeckas
xapaktepucTuka. [Tyck aCHHXpOHHBIX JIBUratenei

4.3. CUHXpOHHBIE MAIITUHBI

YCTpOHCTBO CHHXPOHHBIX MamivH. PaboTa CHHXPOHHBIX MAIllMH B PeXUMax JABUTATENs U
reHeparopa. YpaBHEHHS DJIEKTPUUECKOTO COCTOSIHUS W BEKTOpHAas JuarpaMMa CHHXPOHHOTO
JBUTATENS. DJIEKTPOMArHUTHBIA MOMEHT M YIJOBas XapaKTEPUCTHUKA CHUHXPOHHOTO JBUTATEIS.
PerynupoBanue kordduirieHTa MOITHOCTU CHHXPOHHOTO JiBUTaTess. U-o0pa3Hbie XapaKTEPUCTHUKH.
[lyck cMHXpOHHOTO JIBUTaTesl.

4.4. MamuHbl MOCTOSTHHOTO TOKa

VYerpoiicTBO MallMH MOCTOSSHHOTO Toka U noiydeHue DJ[C. KOHCTpYKTHBHBIE 3JIEMEHTHI
MaIllUHbl TIOCTOSIHHOTO TOKa. Pexxumpl paboThl MammHbl noctostHHoro Toka. KIIJ[ mammHbL.
DNEeKTpOABMKYIIAsA CUjla SKOpS. DJIEKTPOMArHUTHBIA MOMEHT. MarHuTHOE 1oJie MalluHbI MpU
Harpy3ke. OcHoBHbIe momoca. Mckpenue Ha komekrope. Jlo6aBounbie mnomtoca. CrocoObl
BO30Y>KJIEHUS MAIlIMH MOCTOSTHHOTO ToKa. O0IacTh MPUMEHEHHUSI MAIIMH MTOCTOSTHHOTO TOKA.

MOAVJIb 3. OCHOBBI SJIEKTPOHUKHA

Paznen 5. OCHOBBI 2JIEKTPOHUKH

5.1. ®u3nueckue OCHOBBI MOTYITPOBOIHUKOBBIX TPUOOPOB

[TomrynpoBOIHUKH.  DNEKTPONPOBOJHOCTh  MOJYNPOBOJHUKOB.  DJIEKTPOHHOIBIPOYHBIN
HEPEXo.

5.2. [lonynpoBoAHUKOBBIE TIPUOOPHI

[TomynpoBonHUKOBBIE AMOABI. bunomnspuele TpaH3uctopbl. IloneBele  TpaH3UCTOpHI.
Tupucropsl. IlomynpoBOJHUKOBBIE PE3UCTOPBI, KOHAEHCATOPBI, ONTOAIEKTPOHHBIE TMPUOOPBHI.
Yceunurenu 31€KTPUUECKUX CUTHAIOB.

5.3. [IpeoGpa3zoBarenabHbIe yCTPOWCTBA AIEKTPONUTAHUS allllapaTyphbl



Heynpasnsemsle  BoimpsiMurenu. OpHodasHble UM MHOrogasHble  BBIIPSIMHUTEINH.
VYnopasisgeMble BBIIPSIMUTENU. VICTOUHMKM BTOPUYHOrO 3jeKTponuTaHus. VMiynbcHble u
aBTOT€HEPATOPHBIE YCTPOMCTBA.

5.4. DneMeHTHl UMITYJIbCHOW U IU(POBOI SJTEKTPOHUKU

OcHOBbl 1M(POBOII TEXHUKM U MHUKpomporeccopsl. MmmynbcHble ycTpolcTBa ¢
YCTOMYUBBIMU COCTOSIHUSIMU. Tpurrepsl. Jlornueckue aBTOMaThl ¢ NaMAThIO. AHAIOTO-IIU(POBLIE U
uudpoaHagoropele  npeodpaszoBarenn. ONTONIEKTPOHHBbIE ycTpoiicTBa. IIporpammupyemsie
ycTpoiicTBa. MUKpOIIpoLIeCCOpHBIE CPENCTBA.

MOIVYJIb 4. OJIEKTPUUYECKHNE U3MEPEHN A U ITPUBOPLI

Paznien 6. DnexTpudeckue u3MepeHus U IpuOOpHI

6.1. DiekTpuyecKre u3MepeHus

[Tponiecc uamepenus. [Ipubopel HemocpeACTBEHHOM oneHkH. Kiacchl TouHOCTH TPUOOPOB.
Perucrpupytomme npubopsl U ocuuuiorpadsl. M3mepeHusl 31€KTPUUECKUX, MarHUTHBIX U
HEDJICKTpUYEeCKNX BenuyuH. [IpaBuia BeIOOpa H3MEPUTENBHBIX MPUOOPOB MpPH TMPOBEICHUU
u3Mepennii. OneHKa TOYHOCTH Pe3yJIbTaTOB U3MEPEHHUI.

6.2. XapakTepuCTHKH U3MEPHUTEIBHBIX TPUOOPOB U Mpeodpa3zoBaresei

OCHOBHBIE XapaKTEPUCTUKU U3MEPUTENBHBIX IPUOOPOB. DTalOHBI, 00pa3lloBble U padoune
Mepbl. [lepBUuHBIN, BTOPUYHBIA M paboumii 3TaJoHBl. Mepbl CONPOTHUBIIECHUS, MHAYKTUBHOCTH,
€MKOCTH.

6.3. DnekTpousmMepUTeIbHbIE TPUOOPHI

AHaJIOroBble 3JEKTpoMexaHuuyeckue MnpuoOopel. IIpubGOpsl MarHUTORNIEKTPUUYECKOH U
AJIEKTPOMArHUTHOM cucTeM. [IpuOopbl 3MEKTPOAMHAMUYECKON M DJIEKTPOCTATHYECKON CHUCTEM.
[Mudpossie u3meputensHble npudopsl. M3mepenne toka. M3mepenue HanpspkeHus. M3mepenus
MOIITHOCTH B LEMSX MOCTOSHHOTO M OMHO(A3HOTO MEPEeMEHHOro TOKOB. M3MepeHHne akTHBHOMN
MOIITHOCTH B TpeX(a3HbIX LensaX. M3mepeHne peakTHBHOM MOLITHOCTH B TpeX(a3HbIX LEMsX.

6.4. VI3amMepeHus 1 KOHTPOJIb HEIJIEKTPUUECKUX BETUINH

OnexkTpuyeckue MeToJbl KOHTpousid. PeocraTHblil mpeoOpa3oBarenb M €ro IpUMEHEHHE.
TensopesucropHblii  mpeoOpaszoBarenb, KOHCTPYKLIIMH  H BUJIBI  TEH30PE3UCTOPHBIX
npeoOpaszoareneil. EMkocTHOI peobpazoBarens. HIyKIIMOHHBIE TpeoOpa3zoBaTelu



