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paboyas nporpaMma JUCHUILIAHBI (MOJTYJIs, IPAKTUKH )
3axpernieHa 3a kadenpoit ABTOMATHKA, 3JIEKTPOHMKA M BHIYHCIUTEIbHAS TEXHUKA

Y4eOHbli man 18.03.02 DHepro- W pecypcocOeperaromme TMpOIecchl B XUMHYECKOH TEXHOJIOTHH,
He(PTEXVUMUU U OHOTEXHOJIOTUU

Ipodurs JHepro- u pecypcocoeperarouiue TeXHOJIOTHH
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JINCT OJIOBPEHUSA U COTJTIACOBAHUS PABOYEN ITPOTPAMMBI

Pa3paboTunk(1) mporpaMmBbI:

3aB.kad, kTH, CrnaeB A.A.

Pertenzent(s1):
(IIpY HAJIMYUHN)

Pabouast mporpaMma JUCHUTUTHHEL (MOIYJIS, TIPAKTHKH)
DIeKTPOTEXHUKA M YIEKTPOHHKA

paspaborana B coorBerctBuu ¢ ®T'OC BO:

(Del[epaHBHLIf/‘I FocyI[apCTBeHHLIﬁ O6paSOBaTeJTLHLII>‘I CTaHAapT BBICIICTO O6paSOBaHI/I$[ - 6aKaJ'[aBpI/IaT 10 HAIIPaBJICHUIO ITOATOTOBKHA
18.03.02 DHepro- u pecypcocOeperaronie npomnecchl B XAMUIECKOH TEXHOIOTHH, HepTeXUMUK U OMOTEXHOIOTUH (TIPUKa3
Muno6pnayku Poccuu ot 07.08.2020 1. Ne 923)

COCTaBJICHAa Ha OCHOBAaHUH y‘lCGHOI‘O IJ1aHa:

18.03.02 DHepro- u pecypcocbdeperaronye npouecchl B XAMUYECKOH TEXHOJIOTUH, HEPTEXUMUH 1 OUOTEXHOJIOTUU

IIpodune: DHepro- u pecypcocOeperarone TeXHOIOTHH

YTBEPKIEHHOTO Y4EHBIM COBETOM By3a 0T 31.05.2023 mporokon Ne 10.

Pabouas nmporpamMma og00peHa Ha 3aceaHuu Kadenpsr:
ABTOMATHKA, YICKTPOHHUKA M BBIYHCIUTEIbHAS TEXHAKA
3aB. kadenpoi, k.T.H., A.A. Cunaes ot 30.08.2023 mpoTokon Ne 1

COIJIACOBAHO:

Beuepnwmii paxymnsrer

IIpencenarens HMC daxynsrera Jlanmmuna C.B.

ITpotokon 3acenanns HMC ¢akynsrera Ne 1 ot 30.08.2021 T.

Pabouas mporpamMmma TUCIMITIHHBI (MOIYJISl, TPAKTHKH) aKTyaJIH3UpOBaHA



1. IEJIX M1 3AJAYH OCBOEHUA TUCHUTIJIMHBI (MOAYJIA, IPAKTUKN).

B THII TPAKTUKMN. CII b 1 ®OPMA (®OPMBbI) EE MTPOBEJIEHWA
Lenpro AUCUUIITHHEL SBISCTCS U3yUYeHUE IPUHITUIIOB IOCTPOCHHS, XapaKTePUCTHK, (PYHKIIMOHHPOBAHUS YIEKTPUUECKUX U
3JIEKTPOHHBIX LIEIIEH, DJIEKTPUYECKUX MAIIUH IIOCTOSHHOIO U IIEPEMEHHOIO TOKA.

3amaun JUCHIIATLINHEL:

- (I)OpMPIpOBaHI/Ie 3HAHHMH O 3aKOHAX B COBPEMECHHBIX METOJaX pacucTa dJICKTPUICCKUX nenei u OJIEKTPOMArHuTHBIX moJei u
QJICKTPOTCXHUYCCKUX U IJICKTPOHHBIX yCTpOﬁCTB;

- IpuoOpeTeHne HABBIKOB pacueTa U aHalIn3a MapaMeTpoB AEKTPUIECKUX LieMel, TOKOB U HallpsDKEHHH B yCTaHOBUBIINXCS U
NEPEXOHBIX PEKUMAX JIMHEHHBIX 1 HEJIMHEUHBIX CXEM 3aMCILICHUS 3JICKTPUUECKUX 1IETIEH;

- (I)OpMI/IPOBaHI/Ie 3HaHUH 00 OCHOBHBIX THIIaX DJICKTPUYCCKUX MAIIWH, UX KOHCTPYKTHBHBIX 0COOEHHOCTSIX M UX TEXHHYECKHX
XapaKTCPUCTUKAX;

- HpI/IO6p€T€HI/I€ HaBBIKOB BJIAACHUA MMaKECTaAaMU NNPHUKIAJHBIX IIPOrpaMM pacdeTa 3JICKTPUUICCKUX ueneﬁ;

- yMEHHE NOIb30BATHCS ANEKTPOU3MEPUTENBHBIMUA IPHOOPAMHU.

2. MECTO JUCIIMITIJIMHBI MOAYJIsA, TIPAKTUKHN) B CTPYKTYPE OBPA3OBATEJIbHOU ITPOI'PAMMBI

Hukn (pazmen) OIT: | b1.0

2.1 | TpeGoBaHus K NpeIBapUTEILHOM OATOTOBKE 00y4aroLIerocs:

2.1.1 | Uladopmatika

2.1.2 | MaremaTtnka

2.1.3 | HauepratenbHas TeOMETpHS U MHXEHEpHAas rpaduka

2.1.4 | dusuka

2.2 | JucuumiinHbl (MOAY/IHM) U PAKTUKH, JJIs1 KOTOPBIX OCBOEHUE JAHHON ANMCUMIIJIMHBI (MOAYJI51) HE00X0AUMO KaK
npealecTByoIiee:

2.2.1 | KommbrorepHas rpaduka

2.2.2 | TIpotiecchl 1 anmapaTthl pecypcocOeperaronmx TeEXHOIOTHI

2.2.3 | Texunyeckass MexaHHUKa

2.2.4 | TexHONOrMsi KOHCTPYKIIMOHHBIX MaTEPHUAJIOB

2.2.5 | Du3nKo-XMMHUYECKHE METOABI aHAJIN3a

2.2.6 | ®usnyeckas XUMHUS

2.2.7 | Metpomorus, cTaHIapTH3AMS U cepTH(HUKAINSL

2.2.8 | BemmosHeHne, IOATOTOBKA K ITPOIIEAYpe 3aIIUTHI 1 3aI[UTa BEIITyCKHOH KBaTH()UKAIIMOHHOH PabOTHI

3. KOMIIETEHLIMA OBYYAIOLETOCS, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHHS AUCLIATLIAHBI
(MOJYJIS, TIPAKTHKH)

OIIK-2.1: /IeMoHcTpUpYeT MOHMMAaHHE NPOodecCHOHATBHOMH 00J1aCTH M TOTOB OCYIIECTBJIATH OT/AE/IbHbIE BU/IbI
HCCJIeJOBAHMI B pAMKaX NOCTABJICHHBIX 32124 U 0OPMIIAITh Pe3y/IbTATHI 110 32JaHHBIM NIapaMeTpam

Pesynprats! 00ydenus: 3HaHHE TPodecCHOHATHHON 00IaCTH ¥ TOTOBHOCTD OCYIIECTBIIATE OTIETBbHBIC BUIBI HCCIIEIOBAaHUHA B
paMKax MOCTaBISHHBIX 3a/1a4 U 0QOPMIIATH PE3YIbTATHI IO 33IaHHBIM ITapaMeTpaM

OIIK-2.2: Buaageer HaBbIKaMM BBINOJHEHUS BCIIOMOIaTeIbHBIX paﬁoT IIpU NMPOBEACHUH HAYYHBIX HCCJIeIOBaHUI 10
CTAHAAPTHBIM METOAUKAM

PCSyJ’ILTaTLI 06y‘{CHI/I5[I Brnanenue HaBbIKaMU BBIMOJHEHUS BCIIOMOTaTEIbHBIX pa60T IIpyu IPOBCACHUN HAYYHBIX HCCJICIOBAaHUM 110
CTaHIapTHBIM METOANKAM

OIIK-2.3: BoiOupaeT TeXHU4eCKHe CPeICTBA U MeTO/Ibl UCNIbITAHUI (M3 Ha0opa UMeIoLUXCS) /ISl pellleHus 3a1a4
npogeccuoHATBHOM AeATeTbHOCTH

Pe3ynbTaTe! 00yueHus: YMeHHE BRIOUPATh TEXHUUECKHE CPEACTBA U METOABI HCIBITAHUH (M3 Ha0Opa MMEIOIINXCS ) ATl PEIIeHHs
3a/1a4 Ipo(ecCHOHATBLHOMN e TEILHOCTH

4. CTPYKTYPA, COAEP)KAHUE U ®OPMbI KOHTPOJIAA JTUCHUIIJIMHBI (MOAY JIsA, TIPAKTUKH)

Kon HaumeHoBaHue pa3/1esioB M TeM /BU/I 3aHATHS/ Cemectp / | HacoB | KomnereHn ®opma
3aHATHSA Kypc HH KOHTPOJIS
(HaumeHnoBaH

ue
OLICHOYHOI0
cpencTaa)




Paznen 1. OcHoBHBIE ornpeaejJaeHus 1 METOAbI pacuera
JIUHEHHBIX AICKTPUIECCKHUX 1eneii MOCTOSTHHOIO TOKA.

1.1

OcCHOBHBIE ONpe/IeNICHHs] U TOHATHUS DJIEKTPHUECKUX

neneil. OCHOBHBIEC TIOHATHS U 0003HAYSHHUS HIIEKTPUIECCKUX
BEJIMYHH U 2JIEMEHTOB DJIEKTPUYECKHX LIENel, X CBOMCTBA
XapaKTEPUCTHKH.

B3anmMHbIe ipeoOpa3oBaHus MACCHBHBIX 3JIEMEHTOB IPH
MOCIIEIOBATENIFHOM H NapalIeTbHOM COSTHHEHUH UX.
Tononornueckue KOMIIOHEHTHI SJIEKTPHUECKUX cXeM. BeTBb, y3en,
KOHTYP, IBYXIIOJIFOCHUK, YE€THIPEXITOIIOCHUK.

OCHOBHBIE 3aKOHBI 3JIEKTPUUECKUX LIeMeil - 3akoHbl OMa,
Kupxroda u Jxoyns - Jlenma. PexxuMsl paGoThl peabHOTO
ucrounuka DJ[C.

/J1ex/

0.5

OIIK-2.1
OIIK-2.3

DK3aMeH

1.2

Pacuét neneii nocrostHaoro Toka.CocTaBjieHUE YpaBHEHUH 11O
IIepBOMY H BTOpoMy 3akoHaM Kupxroda.

Merton 1ByX y3/10B.

DJIeMEeHTBI CXeM 3aMEIIECHHUS, NX CBOMCTBA U
xapaxtepuctuku. /J1a6/

OIIK-2.1
OIIK-2.2

Otuer
nmabopaTopHOi
paboTsl

1.3

TloHsATHS MMHEHHBIX ¥ HE TUHEHHBIX IICTIEH MOCTOSHHOTO ToKa. He
JIMHEHHBIE SIIEMEHTHI DIIEKTPUUECKUX LTIl TOCTOSHHOTO TOKA.
ITepexomHbIe IPOIIECCHI B 3JICKTPUUYECKON LETH TIPH
MOJKIIOYCHHUH TTocaeAoBaTeIbHOro coeaquuenus R,L,C -
9JIEMEHTOB K HCTOYHUKY TIOCTOSHHOTO HampsokeHus. /Cp/

OIIK-2.1
OIIK-2.3

Konrponsnas
pabora

Pa3nen 2. OcHoBHbIE OnpeeIeHUs1 U METOIbI pacyera
JINHEMHBIX JIeKTPUYECKHX Leneil mepeMeHHOro ToKa.

2.1

CuHYCONJaIbHBII TOK U OCHOBHBIE XapaKTEPU3YIOIIUE €TI0
BenauHBL. CIIOCOOBI TIPEICTABICHNS U TTapaMeTPHI
CHHYCOUANbHBIX BEITHYHH.

MrHOBeHHOE 3HaUCHUE CHHYCOUAAIBHOTO TOKa (HaIpsHKEHNUs ).
CpenHee 3HaYCHUE CHHYCOUIATBHOTO TOKA (HAIPSDKEHMS).
JelicTByrolee 3HaUYCHNE CHHYCOUIANBHOTO TOKA (HAMIPSKEHHUS).
/JTex/

0.5

OIIK-2.1

DK3aMeH

2.2

KoMruiekcHbIN MeTO pacyeTa JIMHEHHBIX [enel epeMeHHOro
Toka. Tpu GopMBbI 3aITUCH KOMITJICKCHBIX BeJHUUH. /J1a6/

OIIK-2.1
OIIK-2.2

Otuer
J1abopaTOPHOM
paboTsI

23

AKTHBHOE, pEaKTHBHOE, II0JIHOE U KOMIIJIEKCHOE COIIPOTUBIICHUS
W IIPOBOJIMMOCTD LIeNH. TpeyroJbHUK CONMPOTUBIIEHU.
TpeyronbHuk npoBoguMocTell. BekTopHas auarpamma
HanpspKeHUH U ToKoB. /Cp/

OIIK-2.1
OIIK-2.3

Konrponsnas
pabora

2.4

MomHOCTb JIEMEHTOB AJIEKTPHUUECKUX ILIETIeH TIEPEMEHHOTO
CHUHYCOHU/IaJIBHOTO TOKA.

IloHATHE aKTUBHOM, pEAKTUBHOM, ITOJTHON U KOMITJIEKCHON
MOIIHOCTH.

Koaddunmert MomHocTH, CoCOOBI €ro0 MOBBIICHHS.

/Cp/

OIIK-2.1

Konrponbnas
pabora

2.5

Pe3zoHaHCHBIE SABIICHUS B 3JICKTPUUYECKUX LEMAX MPH
TIOCIIE0BATEILHOM 1 NapaiiensHoM coequHernu R,L,C -
9JIEMEHTOB, YCIOBHSI pe30HAHCA, BEKTOPHASI [Uarpamma,
pe3oHaHCHBIE KpUBbIe. PesoHaHc TokoB 1 HanpshxeHuil. /Cp/

OIIK-2.1
OIIK-2.2

KonTponbHas
pabota

2.6

HccnenoBaHre pe30HAHCHBIX SIBJICHUHN B SJICKTPHUYECKUX LICTISAX
TIPH MOCJIEZI0BATENBHOM U NapaiienbHoM coequHennu R,L,C -
3JIEMEHTOB, yCIIOBHSI pE30HAHCA, BEKTOPHAS AUarpaMMma,
pe30HaHCHBIE KpUBbIe. Pe30HaHC TOKOB M HanpshkeHuit. /J1a6/

OIIK-2.1

Otyer
nabopatopHoOi
paboTsI

Pa3nen 3. Tpexdasuble uenu.

3.1

Tpexda3sHble Henu ¢ CAMMETPHYHBIMA IPHEMHAKAMHE TIPU
COCIMHECHHH 3BE3/I0H U TPEYTONBHUKOM, DIIEKTPUUYECKAs CXeMa,
BeKTOpHas auarpamma. /Jlex/

0.5

OIIK-2.1

DK3aMeH

3.2

TpexdasHbie nenu ¢ HECUMMETPHISCKUMU TIPUEMHUKAMHE TIPH
COeIMHEHHE 3BE3/10i U TPEYTOIbHUKOM, SIICKTPUYUECKAs CXeMa,
BeKkTOpHas auarpamma. /Cp/

OIIK-2.1

Konrponbnas
pabora

33

AKTHBHAsI, peaKTHBHAs, TIOJTHASL M KOMILICKCHAs! MOLIIHOCTh B
Tpex(a3HBIX HEIsX CHHYCOHIaIbHOr0 ToKa. /Cp/

OIIK-2.1
OIIK-2.3

KonTponbsHas
pabora




34 HccnenoBanne TpexdasHbIX Hened Npu COSAMHEHUN 3BE3101 U 1 OIIK-2.1 Ortuer

TpeyroiabHUKOM. /J1ab/ OIIK-2.2 | mabopatopHoii
paboTsI
Pa3gen 4. MarHuTHbIE LN

4.1 OCHOBHBIE MAaTHUTHBIE BEJIMUYMHBI U 3aKOHBI 3JIEKTPOMarHUTHOIO 0.5 OIIK-2.1 DK3aMeH
TIOJIAL.

CBoiicTBa U XapaKTepUCTUKU (PepPOMArHUTHBIX MaTEPHaJIOB.
MarHuTHbl€ LIeNU MOCTOSIHHBIX MarHUTHBIX IOTOKOB.
/JTex/

4.2 IIpumeneHre 3ak0Ha MMOJHOTO TOKA JJIs aHAJIM3a U pacyeTa 4 OIIK-2.1 KouTponbhas
MAarHUTHOMH LIeTIH. OIIK-2.3 pabora
3akonsl OMa 1 3aKoHBI Kupxroda st MarHUTHBIX TIeTIeH

/Cp/
Pa3nen S. Tpancdopmaropsl

5.1 YCTpONUCTBO M IPUHITHIT ASHCTBHS OHO(AZHOTO 0.5 OIIK-2.1 DK3aMeH
TpaHchopmaTopa.

YpaBHEHHS JIEKTPUYECKOTO U MAarHUTHOTO COCTOSIHUSI.
CxeMbl 3aMereHus TpaHcdopmaropa.
/JTex/

5.2 OmnbIT X0I0CTOrO X012 TpanchopMaTopa, CXema, YCIOBHS 4 OIIK-2.1 KonTponbhas
MIPOBEJICHHMSI, U3MEPSIEMbIE 1 pacCUeTHBIC TapaAMETPBHI. OIIK-2.2 pabora
OmBIT KOPOTKOTO 3aMBIKaHHS TpaHC(OpMaTOpa, CXeMa, YCIOBHS
IIPOBEACHHUS, H3MEPSIEMBIC U pacueTHBIC TApaMeTpPHI.

Iotepu B Tpanchopmarope, onpeneneaue norepb. KI1/1
TpaHchopmaropa.
/Cp/

53 Tpexdazuerii TpaHchopmaTop. ABTOTpaHCHOPMATOP. 4 OIIK-2.1 KontponbHas
WsmepurenvHble Tpanchopmatopsl. /Cp/ OIIK-2.2 pabora

54 HccnenoBanue pesxxumMoB padboTsl Tpanchopmaropa. /IIp/ 0.75 OIIK-2.1 Konrtponbhas

pabora
Paznen 6. MamimHbI NOCTOSIHHOTO TOKA

6.1 YeTpolcTBO ¥ IPUHIUI IEHCTBHS MAIIMH TIOCTOSIHHOTO TOKA 0.5 OIIK-2.1 DK3aMeH

(MIIT), pexuMbl TeHepaToOpa M ABATATEII.
Croco0s1 BO30YKIE€HHS MAIIMH IOCTOSHHOTO ToKa. DOopMyJIb
OJIC 0OMOTKH SIKOPS U 3JIEKTPOMArHUTHOTO MOMEHTA.
JlBuraTens mapauiensHOTo Bo30y kaeHns. OCHOBHBIC YpaBHEHHS
JIBUTATEIIS, pabodie 1 MEXaHHUECKask XapaKTePUCTHKA JBUTATEIS.
CriocoObI mycKa U peryIupoBaHus CKOPOCTH.
/JTex/
6.2 HccnenoBanne MamvH NOCTOsSTHHOTO ToKa /T1p/ 0.75 OIIK-2.1 KonTponbshas
pabora
Pa3nen 7. ACHHXpOHHBIC MALIIHHBI

7.1 YCTpOHUCTBO M IPUHIIUIT ACHHXPOHHBIX MamiuH. /JIex/ 0.25 OIIK-2.1 DK3aMeH

7.2 YCTpOHCTBO M IPUHIIHIT ASHCTBHSA TpeX()a3HOTO aCHHXPOHHOTO 4 OIIK-2.1 KonTponbnas
JIBUratess. Bpamaromnieecss MarHUTHOE MOJIE CTATOPA. pabora
DJ1C obmoTok ctaTopa u poropa. Ckonbxenue. Yacrora
BpaIICHUs POTOPA.

OeKTpOMarHUTHEIA MOMEHT. MexaHn4ecKue u pabouue
XapaKTEePUCTUKH.
/Cp/

7.3 CriocoObI TyCKa aCHHXPOHHOTO JIBUTATEJISL. 4 OIIK-2.1 KonTponphas
CrocoOBI peryupoBaHus CKOPOCTH ACHHXPOHHOTO JIBUTATENS. pabora
Crioco0Obl TOPMOXKEHHSI aCHHXPOHHOTO IBUTaTeIsl.

/Cp/
7.4 HccnenoBanre aCHHXPOHHOTO JBUTATENS ¢ KOPOTKO3aMKHYTHIM 1 OIIK-2.1 Otuer
potopom. /J1ab/ OIIK-2.2 | mabopaTopHOii
paboTsI
Pa3nen 8. CuHXpOHHBIE MALLIMHBI
8.1 YCTpOHUCTBO M MPUHIMIT CHHXPOHHBIX MaluH. /JIek/ 0.25 OIIK-2.1 DK3aMeH




8.2 Y CTpoiCTBO ¥ IPUHIMIT ACUCTBUSA CUHXPOHHOTO JIBUTATENIS. 4 OIIK-2.1 KonrponbHas
DJEeKTPOMAarHUTHBIA MOMEHT M MEXaHUUYECKasi XapaKTEepUCTHKA. pabora
3aBHCHMOCTh MOMEHTA OT YIJIa Harpy3KH.

IMTyck cuaxponHoro asuratensd. U — oOpa3HbIe XapaKTePUCTHUKH.
/Cp/

8.3 Br16op 3nekTpoaBuraTens npy NOCTOSTHHON U NepeMeHHON 4 OIIK-2.1 KonTponbHas
Harpy3kax. TUIIOBBIE pEKUMBI paboThI AeKkTponpuBozaa. /Cp/ pabora
Paznen 9. [losrynpoBogHMKOBbIE AUOBI

9.1 VYcioBHbIe 0003HAYCHUS, IPUHIMI AeHcTBHS, BAX 1 HazHaveHMe 0.25 OIIK-2.1 DK3aMcH
MIOTYTIPOBOTHUKOBBIX IHOJOB.

[punun padotsl BeimpsiMutenst. Koagduuuent mynbcanuii.
OnexTpuueckue GUIBTPHI.
/JTex/

9.2 OnHO(]a3HBIN BHIPSIMHATEINH CO CPETHEH TOUKON. DIEKTpHUECKast 4 OIIK-2.1 KonTponbhas
cXeMa, BpeMeHHBbIe JuarpaMmsl. /Cp/ pabora

93 MocToBoii 0JHO(a3HBIN BHIIPSAMHUTENb. JIEKTpUYECKast CXxeMa. 4 OIIK-2.1 Konrponbhas
HocronHcTBa 1 Hepoctatku. /Cp/ pabota

9.4 VYrpasnseMblil BRITPSIMHATENb. BiIOK-cXema BBITPSIMHUTENS, 0.5 OIIK-2.1 KonTponbshas
JIIEKTPHUECKast CXeMa, BpeMeHHbIe fuarpamMMsl. /I1p/ pabora
Pasnen 10. BunoJsipHbie TPAH3UCTOPBI

10.1 BunonspHsle TpaH3UCTOPEI — yCTPOHCTBO, 0003HAUCHNUS, TPUHIIAII 0.25 OIIK-2.1 OK3aMeH
paboThI U peKUMBI pabOTHIL.

BonbramnepHsie XapaKTepUCTUKH OHITOISIPHBIX TPAH3UCTOPOB.
/JTex/

10.2 CxeMBbl BKITIOUeHHST OUTTOISPHBIX TpaH3ucTopoB (Ob, OO, 4 OIIK-2.1 KonTponbhas
OK). /Cp/ pabora

10.3 HccnenoBanue cxeM BKIIOUEHUST OUTIOISIPHBIX 1 OIIK-2.1 Otuer
TpaH3uCTOpoOB. /J1ab/ n1abopaTOpHOM

paboTsI
Paznen 11. IlosieBble TPAH3UCTOPHI

11.1 [ToneBsle TPaH3MCTOPEI, YCTPOICTBO, 0003HAUCHNE, TIPHHIIHII 0.5 OIIK-2.1 OK3aMeH
paboTHI U peKUMBI PaboThL. /JIex/

11.2 CxeMblI BKIIOUEHHUS ¥ BOJIETAMIIEPHBIE XapaKTEPUCTUKH MOJIEBBIX 4 OIIK-2.1 Konrponbhas
TpaH3ucTopoB. /Cp/ pabota
Pa3nen 12. Cxembl Ha NOJIYNPOBOIHUKOBBIX 3JIEMEHTaX

12.1 TpansucropHble yeumutenn. Kinaccudukanus yCuimTene. 0.5 OIIK-2.1 DK3aMeH
OCHOBHBIE TTapaMeTPHI YCHIINTENS. Y CHIINTETh HaIIPSHKEHUS C
OOIIIM 3MHUTTEPOM, HIEKTPUIECKast CXeMa, OCHOBHBIE
XapaKTEePUCTUKH.

PexxuMBI paboTHI yCHITHTENEH.
/JTex/

12.2 Onepaunonnsie ycunutenn. OCHOBHBIE CXEMBI OTIEPAITIOHHBIX 4 OIIK-2.1 KouTponbhas
YCHUIIUTENEH. pabora
Ananorosble cxeMbl Ha OY: cyMMaTophl, BBIYUTATENH,
peryiupyemMble HICTOYHUKH TOKA W HAITPSKCHHS.

/Cp/

12.3 Tupucropsl. [IpuHuun neiicTBus, ycioBHOe 0003HaUEHHE, 4 OIlK-2.1 Konrponbhas
BOJIbTAMIIEPHAs XapaKTEPUCTHKA. pabota
Husepropsl. Onpenenenue Cxema U NPUHLUI JEHCTBU
aBTOHOMHOT'0 HHBEPTOpa TOKA.

/Cp/
12.4 T'eneparopsl. Onpenencane Cxema u mpuHIun aeiicteus. /Cp/ 4 OIIK-2.1 KonTponbhas
pabora
Pasnen 13. Ilndposeie yecTpoiicTBa

13.1 Jlornueckue 3neMeHThl U joruyeckue onepanuu. [Ipumep 0.5 OIIK-2.1 DK3aMeH
npumeHeHus. /JIex/ OIIK-2.2

13.2 Opnosubpatop 1 MynbtuBubparop. Ctpykrypa. [Tpunimn 0.5 OIIK-2.1 DK3aMeH

nercreus. /Jlex/




133 CemectpoBas pabota Ha TeMy: "PacuéT cnoxnon 2 82 OIIK-2.1 KontponbHas
MHOTOKOHTYPHOU 3JIGKTPHUYECKOH 1€ OTOCSHHOTO TOKA. OIIK-2.2 pabora
Pacuér neneit mepemennoro toka." /Cp/ OIIK-2.3
13.4 IIpomexxyTounas aTtectanus /Jk3aMeH/ 2 4 OIIK-2.1
OIIK-2.2
OIlK-2.3

[pumeuanne. @opmMbl KOHTpOISL: DK — 9K3ameH, K- koHTponbHas pabora, Ko- kKoHTponbHbI onpoc, C3- cemecTpoBoe 3amanue, 3-3a4et, OI1
-OTYET I10 MIPaKTHKE.

5. ®OHJI OLIEHOYHBIX CPEJCTB

OneHOuHBIE CpEACTBa IJIAHUPYEMBIX pe3yJbTaToB OOy4eHHUs] MNpeAcTaBieHbl B BHAe (OHAOB oreHouHbIX cpeacts (POC),
pa3pabOTaHHBIX B COOTBETCTBHM C JIOKAalIbHBIM HOPMAaTHBHBIM aKkTOM YyHHBepcuTreTa. ®OC MoxeT OBITh MNpeACTaBICH B
IMpunoxennn k padodei mporpamMme.

KonTposbHble BOIIPOCH! 11 IPOBEACHUS TEKYILEr0 KOHTPOJIA U MIPOMEKYTOYHOM aTTECTAlMU 110 UTOTaM OCBOCHUS JUCLIUIUINHBL:
Bormpocs! k npoMexyTOYHOH aTTecTaluu:

OIIK-2 Croco0OeH HCIIONb30BaTh MaTeMaTH4ecKue, (Gu3mdeckue, (M3UKO-XHMHYECKHe, XUMHYECKHE METONBI JUIS PEeIIeHHs 3a/1ad
npodecCHOHAIBHON AeSITeIbHOCTH

1. OCHOBHBIE ONpEETICHUS M MOHATHS SIEKTPHUSCKUX IETIeH.

2. OCHOBHBIC TOHATHS KM OOO3HAUCHUS DJIEKTPHUECKUX BEIMYMH M 3JIEMEHTOB 3JIEKTPUYECKHX IeTIeH, WX CBOMCTBA U
XapaKTEePUCTUKH.

3. BzauMHble npeoOpa3oBaHuUs MACCHBHBIX 3JIEMEHTOB MPH IIOCIIENOBATEILHOM H IapajlIeIbHOM COSTUHEHHH HX.

4. Tononmorndeckne KOMITOHEHTHI 3JIEKTPUYECKUX CXeM. BeTBb, y3el, KOHTYp, ABYXIIOIIOCHHK, YETHIPEXIONIOCHUK.

5. OCHOBHBIE 3aKOHBI 3JEKTpUYECKHX nemeil - 3akoHbl Oma, Kupxroda u xoyns - Jlenma. Pexumsl paGoTsl peaqbHOrO
ncrounnka DJ[C.

6. CocraBneHHe ypaBHEHHI 110 TIEPBOMY M BTOpoMy 3akoHaMm Kupxroda.

7. Mertoz 1ByX y370B.

8. DNeMEeHTHI CXeM 3aMelleHHs], UX CBOMCTBA M XapaKTEPUCTHKH.

9. IloHATHS NMHEHHBIX M HE JMHEHHBIX Lened NOCTOSIHHOTO ToKa. He JsuHelHble 3J€MEHTHl 3JIEKTPUYECKUX ILemneit
MOCTOSIHHOI'O TOKA.

10. IepexonHble mponecchl B 3IEKTPUYECKOI Iemu MpH MOAKIIOUEHHH IIOCIeI0BaTeNbHOro coequHeHus R,C - sneMeHTOB K
UCTOYHUKY MOCTOSHHOTO HANPSKEHUSI.

11. IlepexonHble mpouecchl B 3JIEKTPUUECKON LIEMU MPU OTKIIOYEHHM I0CIeN0BaTeNbHOro coeanHeHus R,C - aneMeHToB OoT
HCTOYHUKA ITOCTOSHHOTO HAIIPSDKCHUS.

12. IlepexonHpie mpoleccsl B 3JIEKTPUYECKONH LENHU NMPHU MOJAKIUEHUH IOCIeI0BaTeIbHOro coenquHeHus R,L - amemeHTOB k
UCTOYHUKY MOCTOSHHOIO HAaIPSKEHHUSI.

13. Ilepexonuble mpouecchl B 3JIEKTPUUECKON IENU MPH OTKIKOYEHUU IOCIIEAOBAaTENbHOr0 coequHeHus R,L - aneMeHTOB OT
HCTOYHUKA ITOCTOSHHOTO HANPSDKCHUSL.

14. IlepexonHble mpolecchl B AIEKTPUYECKON LENU MpU MOAKIIOYEHHH MocienoBarensHoro coexuHenus R,L,C - anemeHTOB
K MICTOYHUKY TIOCTOSTHHOTO HAIIPSDKCHUS.

15. CuHycOMIanbHEIH TOK M OCHOBHBIE XapaKTEePU3YyIOI[He ero BeduduHbl. CIocoOBl MHpENCTaBICHHS W HapaMeTpsl
CHHYCOUJAJIbHBIX BETHUHH.

16. MrHoBeHHOE 3HaU€HHE CHHYCOUJAIBHOTO TOKa (HANpsHKSHUS).

17. CpenHee 3HaUEHHE CHHYCOHTAIBHOTO TOKa (HAIIPSDKEHHMS).

18. JlelicTBy0IIee 3HAYECHHE CHUHYCOMAAIBHOTO TOKA (HANPSKEHHS).

19. KomrutekcHbIi MeTOA pacyera JIMHEWHBIX Liereld epeMeHHOro ToKa. TpH ()OPMBI 3aIIMCH KOMIUIEKCHBIX BETHYMH.

20. AKTHBHOE, pEaKTHBHOE, IIOJTHOE W KOMIUICKCHOE CONPOTHUBICHUS Iemd. TpeyroJbHHUK CONPOTHBIICHHH. BekropHas
JrarpaMma HampsDKeHUH U TOKOB.

21. AKTUBHas, peaKkTUBHas, IOJHAs U KOMIUIEKCHAas MPOBOAUMOCTb LENU. TpeyronbHUK NpoBoauMocTeil. BekTopHas
JurarpaMma HanpsbKeHHH H TOKOB.

22. PezonancHble SBJICHHMS B AJIEKTPUYECKHX IEMSIX NpU TocienoBaTtedbHOM coenuHeHnn R,L,C - 3J1eMeHTOB, yCIOBUS
pe3oHaHca, BEKTOpHAs JUarpaMMa, pe30HAHCHbBIE KPUBBIC.

23. Pe3onaHcHble fBIEHHMA B DJEKTPUUECKMX LEMAX IpU MapajmaenbHoM coeauHeHun R,L,C  -anemeHTOB, ycinoBus
pe30HaHca, BEKTOpHAs 1UarpaMma, pe30HaHCHBIE KPUBBIE.

24. MOMHOCTD 3JIEMEHTOB IEKTPUYECKUX LiENeld NEPEMEHHOIO CHHYCOUIAIBbHOIO TOKA.

25. [lonsiTe aKTUBHOM, pEaKTUBHOM, MOJHONW M KOMIUIEKCHOW MOIIHOCTH.

26. KoadduimeHT MOIIHOCTH, CITOCOOBI €ro MOBBIIICHHS.

27. Tpexda3aple menw ¢ CUMMETPHYHBIMH IIPUEMHUKAMH TIPH COCAWHEHUM 3BE3IOW, 3JIEKTpHYEcKas CXeMa, BeKTOpHas
JuarpaMma.

28. Tpexdasuble Henmu ¢ CHUMMETPHUYHBIMM IIPUEMHHMKAMU IIPH COCJUHEHHM TPEYTOJBHUKOM, OJIEKTPHYECKas CXeMma,
BEKTOpHAs AHarpaMma.

29. TpexdasHbele Henu ¢ HECUMMETPHUYSCKUMH IPHEMHHUKAMH IIPU COCJMHEHHE 3BE3/I0H, JIIEKTPHYECKas CXeMa, BEKTOpHas
JuarpaMma.

30. TpeX(I)aSHLIe oenm € HECUMMETPUYHBIMH IPUCMHUKAMHU IIPpU COCAUHCHHSA TPCYTOJIbHHUKOM, J3JICKTPUYCCKAas CXEMa,




BEKTOpHasl AMarpaMmma.

31. AKTHBHasl, peaKTHBHas, [OJIHAs U KOMIUICKCHAss MOLIHOCTh B TpeX(a3HbIX LENSIX CHHYCOMIAIBHOIO TOKa.

32. OCHOBHBIC MarHUTHBIC BEJIMYUHBI U 3aKOHBI JIEKTPOMATHUTHOTO TIOJIS.

33. CBOHCTBa M XapaKTEPUCTHKH (HEPPOMATHUTHBIX MaTEPHAIIOB.

34. MarsHuTHbIe IeH TOCTOSHHBIX MAarHUTHBIX MOTOKOB.

35. ITpuMmeHeHne 3aKOHA MOTHOTO TOKA IS aHAIM3a M pacuyeTa MarHUTHOHN LieNu.

36. 3akonsl OMa u 3akoHB!I Kupxroda i MarHUTHBIX Iienel

37. YcTpoiicTBO M NpHHIMI AeHCTBHA 0HO(a3HOrO TpaHCchopMaTopa.

38. VYpaBHEHHS 3JIEKTPUYECKOr0 M MAarHUTHOTO COCTOSTHMS.

39. Cxemsl 3amerieHus Tpanchopmaropa.

40. OmBIT X0JI0CTOr0 X04a TpaHc(hopMaTopa, CXeMa, YCIOBHS MPOBEICHNUS, H3MEPSeMbIEe B PACUCTHBIC MapaMETPHL.

41. OnBIT KOPOTKOTO 3aMbIKaHUS TpaHc(hopMaTopa, Cxema, yCJIOBUS MPOBEACHUs, U3MEpIeMble U pacueTHbIe apaMeTphl.
42. IMorepu B Tpanchopmarope, onpenenenue noreps. KI1/1 Tpancdopmaropa.

43. V3MeHeHne HampspKeHHsT Ha BTOPHYHONH OOMOTKe TpaHCopMmaropa IIpH Harpy3ke. BHeEmHSS XapaKTepHCTHKa
TpaHcdopmaropa.

44. Tpexdasusiii Tpanchopmarop. ABrorpanchopmarop. M3mepurenbHble TpaHCHOPMATOPHI.

45. OCHOBBI TEXHHUKH 3JIEKTPOOE30MaCHOCTH. 3a3eMIICHHE U 3aHyJICHHE.

46. YCTpoiCcTBO M IPUHIMII ASHCTBHUA MalIuH MocTostHHOTO TokKa (MIIT), pesxuMbl TeHepaTopa U JBUTATEIS.

47. CrniocoObl BO30Y>KAECHUS MalllMH MOCTOSHHOrO Toka. @opmyinbsl DJIC 0OMOTKH SKOPS U JIEKTPOMArHUTHOTO MOMEHTA.
48. JlBurarens napauienbHOro Bo30yxiaeHus. OCHOBHBIC YpaBHEHHMS JBUTATelNsl, pabodne M MEXaHHUECKas XapaKTepHCTHKA
JIBUTATEIIS.

49. Croco0bI ITycKa U peryIUpOBaHHUsS CKOPOCTH.

50. YerpoiicTBo M NpUHIMI AefcTBUS TPeX(asHOro aCHHXPOHHOIO ABUrartels. Bpamiatomieecss MarHUTHOE I10JI€ CTaTopa.
51. 3J1C obMoTok craTopa U potopa. CkonbxeHre. YacToTa BpallleHUsT poTopa.

52. DJIeKTPOMarHUTHEIA MOMEHT. MexaHnueckue u paboure XapaKTepUCTHKH.

53. CriocoObl Iycka aCHHXPOHHOTO JBHUIATElIs.

54. Croco0bl perynmpoBaHusi CKOPOCTH aCHHXPOHHOTO ABUrareis. CriocoObl TOPMOXKEHUSI ACHHXPOHHOTO JIBUTATEIs.

55. YCTpoiCTBO U IPUHLIKIT AEUCTBUSL CHHXPOHHOTO JIBUTATEJIS.

56. OIeKTPOMarHUTHBIM MOMEHT M MEXaHHUYecKash XapaKTepUCTHKA. 3aBUCHMOCTh MOMEHTA OT yIJla Harpy3KH.

57. ITyck cunxponHoro nsurarens. U — oOpasHbIe XapaKTEPUCTHKH.

58. BE160p »nekTponBUraTens Ipu MOCTOSHHOM M IIepeMEHHOHW Harpys3kax. THITOBBIE peXHMBI PaOOTHI 3JIEKTPOIIPHBOIA.
59. VYcnoBHble 0003HaYCHNUS, TPUHIHMI IeiicTBUsl, BAX W Ha3HaueHUe MOIYMPOBOAHUKOBBIX IHOJOB.

60. [punun padots! BeimpaMuTens. Koadgduuuent mynbcanuil. Dnekrpudeckue QUIBTPHIL.

61. OnHodasHbIH BBIIPSIMHUTEND CO CPEIHEH TOYKOH. DIEKTpHUYECKas CXeMa, BPEMEHHBIC JHarpaMMBl.

62. MocToBo#i 0HO(MA3HBINA BBITPSIMUTENb. DIEKTpUIECcKas cxema. JJoOCTOMHCTBA U HEAOCTATKH.

63. Tpexda3Hblii MOCTOBOH BBIIPSMUTENb. DJIEKTPHUECKas CXeMa, BpEeMEHHbIE JHarpaMMEL.

64. Vrpasisiemslil BBITpAMUTEND. bIoK-cxeMa BBIIPAMUTENS, JNEKTPHUYECKAs CXeMa, BPEMEHHbIE AUarpaMMbl.

65. BunonspHle TpaH3UCTOPHI — YCTPOHCTBO, 0003HAYEHHS, TIPHHITAIT paOOTHl M PEKHUMBI PaOOTHI.

66. BonprammepHsie XapaKTepUCTHKN OHMITOISPHBIX TPAH3UCTOPOB.

67. CxeMmbl BKIIIOUEHHs OunossipHbIX TpaHzuctopos (OB, O3, OK).

68. IToneBble TPaH3UCTOPBI, YCTPOHCTBO, 0003HAUCHNUE, IPUHLIUI PA0OTHl U PEXUMBI PaOOTHI.

69. CxeMBlI BKIIIOYECHUS M BOJBTAMIICPHBIC XapaKTEPUCTHKH IOJICBBIX TPAH3UCTOPOB.

70. Tpansuctopusie ycunutenu. Knaccupukanus ycumureneid. OCHOBHBIE MapaMeTpbl YCUIHUTENS. YCHINTENb HATPSHKCHUS
¢ O0IIUM SMHUTTEPOM, NEKTPUUECKAsi CXEMA, OCHOBHbIE XapaKTEPUCTHKH.

71. Pexxnmbl paboTHI ycruTenei.

72. Ycunurens HamnpspKeHUS Ha OMIOIApHOM TpaH3ucTope. Cxema M MPUHIUN AHCTBUS.

73. VYcunurenyu NOoCTOSHHOIO TOKA.

74. Onepanyonssle ycunurenad. OCHOBHBIE CXEMBI ONEPALMOHHBIX YCHIUTENEH.

75. AmnanoroBsie cxeMbl Ha OY: cyMMaTOpHI, BEIYUTATENH, PEryIHpyeMble NCTOYHUKH TOKA M HaIIPSHKCHHUS.

76. Tupuctopsl. [Ipunun nedcTBus, yCIOBHOE 0003HAYECHNE, BOIBTAMIICPHAS XapaKTePUCTHKA.

71. Wusepropsl. Onpenenenre CxeMa U MPUHLUN JIEHCTBUS aBTOHOMHOTO HHBEPTOpa TOKA.

78. Jlorndeckue 35eMeHTH! U Jorudeckue onepanuu. Ilpumep npumeHeHus.

79. Tpurrepsr. Kiaccnguxanus.

80. Cuerunku u cymmaropsl. Knaccuduxanuus. [Ipunuun gedcTBus.

81. OpmunoBuGparop. Ctpykrypa. [IpuHuun aercreus.

82. MynetuBubparop. Ctpykrypa. [IpuHINn nefcTBus.

B paMKax OCBOCHHUA JUCHUIIIUHBI ((3JI€KTp0TeXHI/IKa W DJICKTPOHHKA» HCIIOJIB3YIOTCA CICAYIONIUE KPUTCPUHU OLCHHUBAHUSA 3HAHUI
CTYACHTOB IO OLICHOYHBIM CpCACTBAM:

CTyZeHT B pe3yNbTaTe BEINOTHEHHS U CIAa4U OLIEHOUYHOIO CPECTBA MOXKET MOTYUUTh CIETYIONIHE OLIEHKH.

OTtnnyHO

ITomHOCTBIO 1 IPaBUITEHO BEHITIOTHEHO, U O(OPMIICHO 3aaHHeE.

IIpu oTuéTe CTYAEHT Aan HONHBIE U MpaBUIIbHBIE 0TBETH HAa 90-100% 3amaBaeMbIX BOIIPOCOB MO TeMe paboTHL.

Xopoio

IMTomHOCTBIO U ¢ HEOONBITUMH HETOYHOCTSIMH BBITIOITHEHO U 0hOPMIICHO 3a/1aHHE.

IIpu oTuére CTymeHT mai He MOJHBIE U ¢ HEOONBIIMMH OMHMOKAaMH OTBETHI HA BCE 33JaBacMble BOIPOCHI MO TeMe pabOTHI MM OIS
HpaBUIBHBIX 0TBETOB cocTaBmia 70 — 89%.




Y I0BIETBOPUTEIIBLHO

He noiHOCTBIO 1 ¢ omMOKaMu BEITIOJIHEHO U 0hOPMIICHO 3a/laHueE.

ITpu oruéTe CTYNEHT man HE IMOJNHBIE OTBETHI M HE Ha BCE 3a/laBacMbIe BOIIPOCHI IO TeMe pPa0oThHL. [loms MpaBHIIBHBIX OTBETOB
cocraBmia 50 — 69%.

HeynosnersopurensHo

CTyIeHT He BBIIOIHUI 3aJaHue. J{o7s npaBUIbHBIX OTBETOB cocTaBuia MeHee 50%.

OHCHI/IBaHI/Ie KOMHCTGHHI/II‘/’I IIpr U3y4€HUHN JUCHHUIIIIUHBL ((3J'ICKTpOTeXHI/IKa U1 DJICKTPOHUKAY

Ucxons n3 100-6ayuibHOM (MATHOAUTEHON) CHUCTEMBI OICHHBAaHUS CHCTEMBI OIICHKH YCIIEBAEMOCTH CTYIEHTOB, B XOJE OCBOCHHS
M3y4aeMOi JUCHUIUINHBI CTYIEHT MOJIyYaeT HTOTOBYIO OIIEHKY, IO KOTOPOH OIICHUBAETCSl YPOBEHb OCBOCHUS KOMIIETEHIINH.

90-100 GansoB (OTIMYHO) MOBHIIEHHBIH YPOBEHb

CTyIeHT JIeMOHCTPHpYET C(OPMHPOBAHHOCTh KOMIIETCHIMH Ha IMOBBIIICHHOM YpOBHE, OOHApy>XHBaeT BCECTOPOHHEE,
cucTeMaTHdeckoe M TIy0OKoe 3HaHHWE Y4eOHOro MaTepuana, YCBOMJ OCHOBHYIO IUTEpPAaTypy W 3HAKOM C JIOTIONHUTEIBHOM
JIUTEpaTypol, PEeKOMEHIOBAHHOW MPOrPaMMOM, yMeeT CBOOOAHO BBIMOJIHATh MPAKTUYECKUE 3aJaHusl, MPEdyCMOTPEHHbIE
NpOrpaMMoi, CBOOOJHO OMNEPHPYET NPHOOPETCHHBIMU 3HAHHSAMH, YMEHHSMH M HABBIKAMH, NPUMEHSIET HUX B CHTYalUsIX
MTOBBIIIIEHHOH CJI0KHOCTH.

76-89 6amnoB (xopomro) 6a30BEIH YPOBEHB

CTyleHT IeMOHCTpHUpYeT C(HOPMHUPOBAHHOCTh AMCLHUILIMHAPHON KOMIETEHIMH Ha 0a30BOM ypOBHE: OCHOBHBIE 3HAHMS, YMEHHS H
HaBBIKM OCBOCHBI, HO JOITyCKAIOTCS HE3HAYHTENbHBIC OIIMOKH, HETOYHOCTH, 3aTPYAHCHHS NPH AaHAIUTHYCCKUX OIepanusx,
MepeHoce 3HAHW, YMEHHI 1 HAaBBIKOB Ha HOBbIE, HECTAHIAPTHBIE CUTYAITHH.

61-75 6annoB (y10BIETBOPUTENHHO) TIOPOTOBBIN YPOBEHD

CTyIeHT IeMOHCTpPHpYeT C(OPMHUPOBAHHOCTh KOMIICTCHIMII Ha IOPOrOBOM YPOBHE: B XOJE€ KOHTPOJBHBIX MEpPOIPHUATUI
JIOMTYCKAIOTCSl 3HAYMTENBHBIC OIMUOKH, TPOSBISCTCS OTCYTCTBHE OTICNBHBIX 3HAHWW, YMEHHI, HABBIKOB IO KOMIICTEHIIHSM,
CTYJCHT WCIBITHIBAET 3HAUYMTENbHBIC 3aTPYJHEHUS MPH ONMEPUPOBAHWM 3HAHHWSIMH, YMEHUSMH W HaBBIKAMH TIPH WX TEpeHOce Ha
HOBBIE CUTYyallUU

0-60 6amIoB (HEYIOBICTBOPUTEIEHO) YPOBEHB OCBOCHHS KOMIICTCHITHIA HIKE IIOPOTOBOTO

Komnerennuu e copmupoBansbl. [IposiBisieTcss HEIOCTATOYHOCTD 3HAHUM, YMEHHIA, HABBIKOB.

6. YHEBHO-METOJUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJIMHBI (MOAYJIA,
IMPAKTUKHW)

6.1. Pexomenayemas iuTeparypa

ABTOpBI, COCTaBUTENN 3armnaBue M3narenscTBoO, DNeKTpOHHBIN aapec
JI.1 |Ka3akosa, E. T [u np.] | OnexTpoHnka [DneKTpoHHBIN pecypc]: Bourorpan: http://library.volpi.ru
MeToJu4YecKue ykazaHus - http:/library.volpi.ru BonrI'TY, 2014
JI.2 | MBanos .1, DOeKTPOTEeXHUKA 1 OCHOBBI JIEKTPOHHKH CII6.: Jlans, 2017 | https://e.lanbook.com/bo
Conosbes I'1., [DnexTpoHHbIi pecype]: yueOHHUK - 0k/93764
®ponos B.A. https://e.lanbook.com/book/93764
JI.3 |UBanoB, U. U. [u ap.] | DneKTpOTEXHUKA 1 OCHOBBI 3JIEKTPOHUKH CII6.: JIans, 2017 | https://e.lanbook.com/bo
[DnexTponHBIi pecypc]: yueOHHK - 0k/93764
https://e.lanbook.com/book/93764
J.4 |Kazakosa, E. T [u np.] | DnextpoHuka [DneKTpOHHBIN pecypc] : Bonrorpa: http://library.volpi.ru
MeToIu4ecKue yKkazaHus - http:/library.volpi.ru BonrI'TY, 2014
JI.5 |Benos, H.B., BokoB, |DneKkTpoTeXHUKa M OCHOBHI 3JIEKTPOHUKH CaHkT- https://e.lanbook.com/bo
10.C. [DnexTponHBIi pecypce] : yuedbHOe mocodue - ITerepOypr : Jlanb, |ok/168400
bakanaBpuat, Marucrparypa- 2021
https://e.lanbook.com/book/168400
JI.6 | Kams, B. . [u ap.] DnexTpoHuka. MoJeTpoBaHUe IIEKTPOHHBIX Bourorpan: http://lib.volpi.ru
YCTPOHCTB [ DNEeKTPOHHEBIN pecypc]: yueOHoe BonrI TV, 2017
mocob6wue - http://lib.volpi.ru
JI.7  |Hemuog, M. B. DIEKTPOTEXHHUKA U DJIEKTPOHUKA [ DISKTPOHHBIN Mocksa : KuoPyc, | https://book.ru/book/934
pecypc]: yaebnuk - https://book.ru/book/934350 2020 350
JI.8 |W. W. UBanos, I. U. DNEKTPOTEXHUKA W OCHOBBI DJIEKTPOHUKH CaHkT- https://e.lanbook.com/bo
Conosses, B. f. [OnexTponHsIi pecypc]: y4eOHUK IS By30B- IerepOypr : Jlans, |0k/155680
dponos bakanaspuat- https://e.lanbook.com/book/155680 | 2021
JI.9 | B. A. CropHnsikos, B. OO0mast 3JIeKTPOTEXHHUKA H DIICKTPOHUKA CaHkT- https://e.lanbook.com/bo
5. ®pornos [DnexTpoHHBIH pecypc]: yIeOHUK A1 BYy30B- [erepOypr : Jlanp, |ok/156932
Bbakamaspuar - https://e.lanbook.com/book/156932 |2021
JI.10 [ CrsIpan, A. M. OnextporexHuka. Tpexda3Hble 2IeKTpUIecKre JKenesnoropck : https://e.lanbook.com/bo
uenu [DIeKTpoHHBIN pecypc]: yueOHoe mocodue- CIICA, 2020 ok/170760
bakanaBpuat, Crieniuanurer -
https://e.lanbook.com/book/170760
JI.11 [A. H. Txaués, E. H. Teopernueckne OCHOBBI IEKTPOTEXHUKHU. Pacuér YensaOuHCK : https://e.lanbook.com/bo
Enunikos JIMHEHHBIX AIICKTPUYCCKHUX IeTnel [ DIeKTpOHHBII IOVTY, 2021 ok/177109
pecypc]: yaebHoe nocodue - bakanaBpuar -
https://e.lanbook.com/book/177109




ABTOpBI, COCTaBUTENHU 3arnasue W3naTenscTBO, DneKTpOHHBIH agpec
JI.12 |P. H. Caduymnun, B. | DnexTpoTexHuKa 1 31eKTpooOOpyLoBaHIE CaHkT- https://e.lanbook.com/bo
B. Pe3nnuenko, M. A. | TpaHCIIOPTHBIX CPEICTB [ DIEKTPOHHBIHN pecypc]: IerepOypr : Jlans, |ok/111894
Kepumosn yaeOHoe nocobue -bakanaspuart, Maructpartypa, 2019
CrienimanureT- https://e.lanbook.com/book/111894
JI.13 | Heranaes, B. A. CuIioBast 9J€KTpOHHKA [ DJIEKTPOHHBIN pecypc]: Kemepogo : https://e.lanbook.com/bo
yuebHoe nocobue- bakanaspuar - KysI'TY, 2020 ok/145145
https://e.lanbook.com/book/145145
JI.14 | M. A. JIsibko, A. B. [MudpoBas MUKPOIIEKTPOHUKA [ DIEKTPOHHBIH HoBocubupck : https://e.lanbook.com/bo
YnoBuuenko, A. I pecypc]: yaebHoe nocobue- bakanaspuar - HITY, 2019 ok/152139
Bonkos https://e.lanbook.com/book/152139
JI.15 | Enudanos, A. I1. OCHOBBI ANIEKTPONpPHBOIA [ DNIEeKTPOHHEIH pecypc]: | CaHKT- https://e.lanbook.com/bo
y4eOHoe nocobue- bakanaBpwuar - IetrepOypr : Jlanp, |ok/167740
https://e.lanbook.com/book/167740 2021
JI.16 [IO. A. CmupHOB, C. B. [ OCHOBBI MHKPORJIEKTPOHUKH 1 CaHkT- https://e.lanbook.com/bo
Coxomnos, E. B. TUTOB | MUKPOIIPOLIECCOPHON TEXHUKH [DJIEKTPOHHBIN ITerepOypr : Jlanb, |ok/168550
pecypc]: yaeObHoe nocobue - bakanaspuar, 2021
Maructparypa -
https://e.lanbook.com/book/168550
6.2. [lepeyens pecypcoB HH(POPMALMOHHO-TeJIEKOMMYHUKALMOHHOM ceTn ""UHTepHer"
31 | Caiir 6ubnuorexu BITN (punuam)BonrI TVY: http://library.volpi.ru/csp/library/StartPage.csp
32 | OnexrpoHHO-OMbMMOTEUHasd cucteMa "Jlanp": http://www.e.lanbook.com/
33 | OnexrponHas-6ubmoTednas cucrema Boar[ TV http://library.vstu.ru/
24 | DnexrponHo-O6ubmmoreuHas cucrema "BOOK.RU": https://www.book.ru/
6.3 IlepeueHb NPOrpaMMHOI0 o0ecnedeHust
6.3.1.1 | [IporpaMmmHOe obecriedeHne IS TPOBEACHHS TaOOpaTOPHEIX padoT:
6.3.1.2 | MS Windows Server 2008, MS Windows 7 [Toxnucka Microsoft Imagine Premium
6.3.1.3 [ID df8605e9-c758-42d6-a856-ac0ba9714cc4
6.3.1.4 | MS Windows Server 2008, MS Windows 7
6.3.1.5 | Iloanucka Microsoft Imagine Premium ID df8605e9-c758-42d6-a856-ae0ba9714cc4
6.3.1.6 | MS Office 2007 JInmen3us Ne 43344861 ot 26.12.2007
6.3.1.7 | MS Office 2007 JInmern3us Ne 42095897 ot 25.04.2007 (6eccpounast)
6.3.1.8 | MS Office 2003 JIntiensus Ne 41449069 ot 25.04.2007 (6eccpouHasi)
6.3.1.9 | LTspice IV (cBobomnoe TTO http://www.linear.com/designtools/software/#LTspice)
6.4 Ilepeyenb MHGOPMALMOHHBIX CIPABOYHBIX CHCTEM U 3JIeKTPOHHBIX 6u01HoTeuHbIX cucTeM (DBC)
6.3.2.1 | UaopMaIiioHHO-TIONCKOBAs cUCTeMa (heiepaIbHOTO rOCyIapCTBEHHOTO yupexxnaeHus «DenepanbHbIil HHCTUTYT
MIPOMBIIIIJIEHHON COOCTBEHHOCTH (OecruaTHBIN noctym): http://wwwl fips.ru
6.3.2.2 | Hayunas snextponHas 6ubnuoreka eLIBRARY: https://elibrary.ru/defaultx.asp
6.3.2.3 | UadopMaIiioHHO-TTONCKOBAst CUCTEMA MaTeHTOoB: https://patents.google.com/
6.3.2.4 | DnexrpoHHO-0MOMOTEeUHas cuctema "Jlanp": http://www.e.lanbook.com/
6.3.2.5 | Dnexrponno-6ubmmoreunas cucrema "BOOK.RU": https://www.book.ru/
7. MATEPUAJTBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJINHBI (MO Y JIA,
INPAKTUKHW) /OBOPYJTOBAHUE
7.1 | BIIU (pumman) BonrI TY pacmonaraet MaTepHanbHO-TEXHHYIECKOH 0a301, COOTBETCTBYIOMICH ACHCTBYIOMINM
MIPOTUBOIOKAPHBIM MPaBHIaM H HOPMaM U 0OECIICUMBAIOIICH IIPOBEICHUE BCEX BUIOB YICOHOM NS TEIBHOCTH,
MIPETyCMOTPEHHBIX YIEOHBIM IITTAHOM I10 AUCIUILTHHE.
7.2
7.3 | YueOHble ayIMTOpUU ISl TPOBEICHUS 3aHATHI JIGKHMOHHOTO THIIA, JAOOPaTOPHBIX padOT, TPYNIOBBIX U
HMHIUBHIYAJIBHBIX KOHCYIBTAINH, TEKYIIEro KOHTPOJIS M IPOMEKYTOYHOH aTTECTallnH YKOMIICKTOBAHBI yUeOHOM
Mebenbio (yueOHas T0cKa, TOCaI0YHBIC MECTa 110 KOJIMYECTBY 00ydaromuxcs, pabodee MeCTO MperoaBaTess) u
TEXHUYECKUMH CPE/ICTBAMHU 00YUCHUsI, CITy)KAIMMU JUISl TIPeJICTaBlIeH s yueOHol nH(opMany GOJIbLION ayJUTOPHUH.
7.4
7.5 | Ipn mpoBeneHNH 3aHATHH JISKIIMOHHOTO THIIA UCTIONB3YETCs IEMOHCTPAIIOHHOE 000pyI0BaHHE H YIeOHO-HATIISTHEIE
mocobus, 06ecreYnBaronie TeMaTHIECKUE HILTIOCTPAIHHY 110 TeMaM pabodeil mporpaMMBbl JUCIUIIIHHEL
7.6
7.7 | MatepranpHO-TeXHIHUECKOE 0OeCTIedeHre BKIFOYaeT B ceOs 1abopaToprH, OCHAIICHHBIE JTA00paTOPHBIM 000py/IOBaHAEM:

7.8




7.9 | 1)JIabopatopus A-01

7.10 | JTabopaTopHBIe CTEHIBI 10 H3YYEHHIO OCHOB 3JIEKTPOTEXHUKH U dIIEKTPOHUKU

7.11 | TIpuGop 3MeKTPOU3MEPUTETHHBIN — 7 IIT.

7.12 | Yuebno-narmsgnoe nocoodue 87J1-01 — 2 mr.

7.13 | Kommnerorep — 1 mT.

7.14 | Bons™merp BK7 — 3 mt.

7.15 | 2)JTabopatopus A-03

7.16 | IIpOMBIIIUIEHHBIN UCTOYHUK IIUTAHUS IEPEMEHHOIO TOKA;

7.17 | Hactotomep [3-38;

7.18 | Ocummnorpad nudposoit DS 1052 S;

7.19 | IIpubop 31aeKTPOU3MEPUTENBHBIN — 2 1T, 2 KOMIIBIOTEpA.

7.20 | 3)JIabopatopus A-29

7.21 |1 cepBep; 9 KOMITBIOTEPOB.

7.22

7.23 | [lomenieHNs A1 CAMOCTOATENBHOM paboTH! 00yJaromuXCsl: MeToqUIecKii kabnHeT Kadenpst BAD A-25, anTaibHBIH 3a71
OuOIMOTEKH, BEIYUCTUTENbHBIH 1eHTp BITN.

7.24 | TlomemeHus A5l CaMOCTOSTENNFHON paboThl 00yUYaIONIMXCsl OCHAIICHBI KOMITBIOTEPHON TEXHUKON C BO3MOKHOCTHIO
noAKIIoYeHus K cet "MHTepHeT" 1 obecneueHreM I0CTyIa B 9JIEKTPOHHYIO HHPOPMAIMOHHO-00pa30BaTENbHYIO CPEay
OpraHH3alHH.

7.25

7.26 | OnextponHo-6nbmnoreunas cucrema BIIU (pumman) BonrI TY obecniednBaeT BO3MOXKHOCTB IOCTYTa 00YYalomerocs u3
J1000# TOYKH, B KOTOPOH UMEETCsI TOCTYI K HH(OPMalMOHHO-TeIEKOMMYHHUKAIMOHHOM cetn "MHTepHeT", Kak Ha
tepputopun BITU (puman) BonrI TV, Tak u BHe ero.

8. METOAUYECKHUE YKAZAHUA JJIAA OBYYAIOIINXCA 110 OCBOEHUIO JUCHUIIJIMHBI (MOAYJIA,
IMTPAKTUKHW)

OCHOBHBIMU BHUIaMHU 3aHATUHH TI0 JUCHUIUINHE ABJIAIOTCA ayJUTOPHBIC 3aHATUA: JICKIUU U na60paTopHLIe 3aHATHS, a TAKKC
CaMOCTOATCIIbHAsA pa60Ta CTYACHTA.

Jlexmun

KoHcrniekTpoBaHue JEKIMI PEKOMEH/IYEeTCsI BECTH B CIICIUAIBHO OTBEJCHHOMN JUISl 3TOrO TETPaH, KaXKabli JIUCT KOTOPOH JTOKEH
MUMETb 10N (4-5 ¢M) JUTS TOTIOTHUTEIBHBIX 3aIHCEH.

B koHCHeKTe peKOMEHIyeTCsl 3alIChIBaTh TEMY U IIIaH JICKIUH, peKOMEHIyeMYI0 TUTepaTypy K TeMe. 3alucH pa3AeNnoB JIEeKIUU
JIOJDKHBI IMETh 3ar0JI0BKH, MOJ[3ar0JIOBKH, KpacHbIe CTPOKH. Ha3BaHHbIE B JIEKIIMK CCBUIKM Ha IIEPBOUCTOYHUKH HAJI0 TIOMETUTH Ha
TIOJISIX, YTOOBI IPH CaMOCTOSTEIBHON paboTe HAWTH M HCIIOB30BaTh UX.

B KOHCIIEKTE JOCTOBHO PEKOMEH/IYETCS 3aIIUCHIBATh TOIBKO ONPEACIICHNS OHATHH, KaTeTOpHi U T.1. FIHOE N3II0KEHHOE JISKTOPOM
JIOJDKHO OBITh 3aIIMCaHO CBOMMHU CJIOBaMU. PexomeH ryeTcst BbIpaboTaTh U NCIIONB30BaTh JOITyCTHMbIE COKpALEHUs Hanboiee
pacnpocTpaHEHHBIX TEPMUHOB ¥ HOHATHH.

B KOHCIIEKT peKOMEeHyeTCs 3aHOCUTD BCE, YTO MPEIoIaBaTellb IMUMIET Ha JOCKE, a TAKXKe PEKOMEHTyeMbIe (hOPMYJIBI, CXEMBL,
TaOJIHITBI, TUATPAMMEI U T.1.

PexoMenmyercst n3y4nTh U OTPadOTATh MPOCITyLIIAHHbIC JEKIMU 0€3 IPOMEUICHHS — 3TO 3HAYNUTEIBHO COKOHOMUT BpeMs U
CIIOCOOCTBYET JIyUIIIEMy YCBOSHHUIO MaTepHaa.

JlabopaTopHbie pabOTHI

JlabopaTopHBIe 3aHATHS NPeAHA3HAYCHBI U 3aKPEIUICHUS 3HAHHUH, OTyYSHHBIX 00YJaIOMMMICS IIPH OCBOSHUH TEOPETHIECKOTO
Martepuana. B xone mposegeHus 1a00paTOpHOIl pabOTHI UCTIONB3YIOTCS METOJUUIECKUE YKA3aHHS 1O TUCIUIIIHHE.

CamocTosTenbHast pa60Ta

Ocoboe MecTo cpeny BUAOB CaMOCTOATENILHON pabOThI 3aHUMAET padoTa ¢ JIUTEPATYPOil, HEKTPOHHO-OUOIMOTEUHBIMHU pecypcaMu
¥ NH(QOPMALMOHHO-CIIPABOYHBIMH CHCTEMaMHU, SIBIISFOLIMECS OCHOBHBIMI METO/IaMU CaMOCTOSITEIIBHOTO OBIAJICHHS 3HAaHUSIMHU.

CaMOKOHTpOINb

CaMOKOHTPOJIb 3HAHUA, [TOTYYSHHBIX YUYAIIUMHUCS IPUA U3yUCHUH Pa3/enoB (OCBOCHHE TEOPETHUECKOTO MaTepralia, BHITOJIHEHUE
NPAKTUYECKUX 33aHHI) PEKOMEHIYETCsl OCYLIECTBIISITH C IIOMOIIBIO OLIEHOUYHBIX cpecTB «KOHTposbHBIE BOrpock» U « TecToBbie
BOIIPOCHI», IPEACTABICHHBIX B DOH/IE OLCHOYHBIX CPeACTB. JaHHbIe PecypChl MO3BOMSIOT 00YYArOLIEMYCSl CAMOCTOSTENBHO

OLICHUTH CTCIICHb YCBOCHH MaTCpuaa.

MCTOI[I/I‘-IGCKI/IG PEeKOMEHOAINHU T10 OGy‘IeHI/IIO JIUIL C OTPAHNYCHHBIMU BO3MOKHOCTSAMU 3J0POBbS U NUHBAJINIOB:




B cooTBeTCTBHY ¢ METOAMYECKUMU peKoMeHmausiMu Munooprayku P® (yts. 8 ampenst 2014 r. N AK-44/058H) B Kypce
TIPEIIONATaeTCs NCIIOIB30BAaTh COIMAFHO-aKTHBHBIE U peIICKCHBHBIC METOABI 00Y4EHHsI, TEXHOJIOTUH COIIHOKYIIBTYPHON
peabuIHTanuy ¢ HeNbI0 OKAa3aHHS IOMOIIY B YCTAHOBJICHUH MOTHOLCHHBIX MEXIHIHOCTHBIX OTHOIICHHH C APYTUMH CTYJCHTAMH,
CO3IaHIM KOM(OPTHOro NMCUXO0JIOTMYECKOro KiinMarta B cryaeHueckoit rpymmne. [lon6op u pazpaboTka ydeOHBIX MaTepHasioB
HPOU3BOJSTCS, IT0 MEPE HEOOXOIMMOCTH, C yIETOM IIPEAOCTABICHUS MaTepHalla B pa3iIMYHbIX ()OpMax: ayIHanbHOM, BU3yalbHOH,
C MCTIOJIF30BAaHHUEM CIICIIHATBHBIX TEXHHYECKHUX CPEICTB U HH(POPMAIMOHHBIX CHCTEM.

OcBoenne aucuuILIHHELL unaMu ¢ OB3 ocymiecTBIsSeTCs ¢ HCIONB30BaHUEM CPEICTB 00yUEHHUS OOIIEro U CIeHaIbHOTO
Ha3HaueHUs (IEPCOHAIBHOTO M KOJUIEKTUBHOTO HCIIOIb30BaHMs ). MaTepHabHO-TEXHHYECKOe 00eCIIeYeHNE IPELyCMaTpUBACT
TpHUCTIOCcO0IeHNe ayIuTOpHii K HykmaMm s ¢ OB3.

®Dopma MPOBEACHUS ATTECTALUH TSI CTYACHTOB-HHBAIUIOB YCTAHABINBACTCS C yUETOM HHANBUIYaTbHBIX ICUXO()U3HIECKUX
ocobennocreil. {ns crynenros ¢ OB3 npexycmarpuBaeTcst J0CTyHas (opMa MpeoCcTaBIeHUs 3aaHui OLIEHOYHBIX CPE/ICTB, a
HUMEHHO:

. B TI€YATHOM WM SJIEKTPOHHON (hopMe (AL JIUI] ¢ HapyIICHISIMH OTIOPHO-ABUTATEIBHOTO allapara);

. B TI€YaTHOH (hOpMe MU IIEKTPOHHOH (hOopMe C YBEITHUCHHBIM IIPU(PTOM M KOHTPACTHOCTBIO (IS JHI[ C HApyIICHUSIMU
CllyXa, pedu, 3peHus);

. METOJIOM YTEHHS aCCHCTEHTOM 3aJaHWs BCIYX (AJIS JIAI] C HApyUIICHUSIMH 3pEHUS).

CryneHTaM ¢ MHBAUIUAHOCTHIO YBEITMUMBAETCS BpeMsI Ha TIOATOTOBKY OTBETOB Ha KOHTPOJIBHBIEC BOMPOCKI. JIJIsl TAKHX CTYIICHTOB
nperyCcMaTpUBaeTCs JOCTymHas (hopMa MPeJOCTaBICHHs OTBETOB HA 3aJaHHUs, & HIMCHHO:

. MUCHbMEHHO Ha Oymare Wik HaOOpOM OTBETOB Ha KOMIIbIOTEpe (JUIsl JIMII C HAPYIICHUSIMH CIyXa, Peyn);

. BEIOOPOM OTBETa W3 BO3MOXKHBIX BAPHAHTOB C MCIOJIB30BAHUEM YCIYT acCHUCTEHTA (IUIS JIUI C HAPYIICHUSIMH OTIOPHO-
JIBUTATETILHOTO amiapara);

YCTHO (17151 JIMII ¢ HAPYIICHUSIMH 3PSHUS, OIIOPHO-ABUTATEILHOTO arnapara).




