MMHOEPHAYKM POCCHUM

BOJIXCKUMM NOJIUTEXHUUECKUM MHCTUTYT (dunmalt) demepallbHOTO T'OCYHOAPCTBEHHOTO
OIIXEeTHOTO OOpas0BaTEJIBHOTO YyUpeXIEeHMS BECHETro obpas3oBaHMa "BolrorpalCKUM
TOCYHOAapCTBEHHE TexXHUMUYEeCKUM yHubepcuretT"

BIIM (dumnmas) BonrI'TY

YTBEPXIOAKO
[exaH cakynsreTa

2021 .

BHCKTPOTCXHI/IKa 1 JJICKTPOHHKA

paboyas nporpaMma JUCIUIIIAHBI (MOTYIIs)

3akpernieHa 3a xkadenpoit ABTOMATHKA, 3JIEKTPOHUKA M BLIMHCINTEIbHASI TEXHUKA
Y4eOHblil m1an 22.03.02-vech-2vsh-n20.plx
Hamnpagsnenue 22.03.02 METAJUJTYPI'UA
Kpanuduxarus O0akaiaBp
®opma oOyueHus 0YHO-3204HAs
OO0mmast TPyI0eMKOCTh 53ET
YacoB 1o yaeOHOMY ITaHy 72 Bupgs! koHTpONA B cemecTpax:
B TOM YHCJIE: 9K3aMeHBbI 3
ayJUTOPHBIE 3aHATHUSA 32
caMocTosTeNTbHas paboTa 4
4ackl HA KOHTPOJIIb 36

Pacnpeue.ﬂelme YaCoB JUCHUILIMHBI IT0 CeEMeCTpaM

Cemectp
(<Kypc>.<Cemectp Ha | 3 (2.1)
Kypee>) Hroro
Henens 17 2/6
Bup 3ansruit VIT | PII | VII PII
Jlexun 8 [8 |8 |8
JlabopaTopHbIe 16 |16 | 16 [ 16
[IpakTuyeckue 8 [8 [8 |8
Uroro ayn. 32 (3232132
KonrakTHas pabora 32 (3213232
Cam. pabota 4 (4 |14 |4
Yacel Ha KOHTPOJIb 36 [36 |36 |36
Uroro 72|72 (72 |72




IIporpammy coctaBui(u):

xmHu, 3a6.kagh, Cunraes A.A.

Pabouas nporpamma ooOpeHa Ha 3aceaHUH Kadeapsl

ABTOMaTl/lKa, JJIEKTPOHUKA U BBIYUC/IUTE/IbHAA TEXHUKA

3aB. kadpenpoit Cunaes A.A.

Pabouas mporpamMMa JUCIIUIIIIHHEL

3.]'[eKTp0TeX]-ll/lKa U JJICKTPOHUKA

paspaborana B coorBerctBuu ¢ ®I'OC BO:

®DenepanbHblil rOCYIapCTBEHHBIH 00pa3oBaTeNbHbIN cTaHAAPT BRICIIET0 00pa30BaHuUs 110 HAMIPABICHUIO NOAT0TOBKH 22.03.02
METAJUJIYPTUS (ypoBeHb OakanaBpuata) (nprka3z MuHoOpHayku Poccun ot 04.12.2015 . Ne 1427)

COCTaBJICHa HA OCHOBAaHWH y4eOHOrO IUIaHa:
Hamnpasnenue 22.03.02 METAJUTYPI'UA

YTBEPK/ICHHOTO YU4EHBIM COBETOM By3a OT 27.05.2020 mporoxos Ne 10.

Pabouas mporpamma ogoOpeHa y4eHBIM COBETOM (haKyIIbTeTa

[Iporokoin ot 30.08.2021 1. Ne 1

Cpok aeiictBus nmporpammsl: 2021-2026 yu.r.
Jlekan ¢akynpTera



Buzuposanue PII] nJist ucioJiHEHUsI B 0UepeAHOM y4eOHOM roay

Pabouas mporpamMma rnepecMoTpeHa, 00CyxkIeHa i 0J00peHa Juis
ucroiaaenus B 2021-2022 yueOHOM roay Ha 3acegaHuu kadeapsl

ABTOMaTI/[Ka, JIEKTPOHUKA U BBIYHC/IUTECJIbHAA TEXHUKA

I[Ipotokomor 2021r. Ne
3aB. kadenpoii Cunaes A.A.

Buzuposanue PIIJ] 1J1s1 ucno/iHeHUSI B 0UepPeTHOM y4eOHOM roay
Pabouas mporpamMma rnepecMoTpeHa, 00CykIeHa i 0J00peHa JuIs
ucroaaenus B 2022-2023 yueOHOM roay Ha 3aceganuu kadeapsl

ABTOMaTl/lKa, JIEKTPOHUKA U BBIYUC/IUTE/IbHAA TEXHUKA

IIporokomor 2022r. Ne
3aB. kadenpoii Cumnae A.A.

Busuposanue PII/I 11 ucnoJjiHeHUs1 B 04epeIHOM YUeOHOM roay
Pabouas mporpamMMa nepecMoTpeHa, 00CyxkIeHa 1 0J00peHa Juis
ucronaaenus B 2023-2024 yueOHOM roay Ha 3acegaHuu kadeapsl
ABTOMATHKA, YIEKTPOHUKA U BBIYUCIUTEIHLHASI TEXHUKA

IIpotokom ot 2023r. Ne
3aB. xaenpoit Cumnaes A.A.

Buzuposanue PII/] 1J1s1 Mcio/iHeHUsI B 0UepPeTHOM y4eOHOM roxy
Pabouas mporpamMma rnepecMoOTpeHa, 00CyxkIeHa i 0J00peHa JuIs
ucroauenus B 2024-2025 yueOHOM roay Ha 3acegaHuu kadeapsl

ABTOMaTl/lKa, JJIEKTPOHUKA U BBIYUC/IUTE/IbHAA TEXHUKA

IIpoTokomor 20241. Ne
3aB. xaenpoit Cunaes A.A.

lon Paspen P BHeceHHble u3MeHeHus




1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1 | Llenpro AUCIMIUIMHEI ABIACTCS N3YUCHNE IPUHINIIOB TOCTPOCHHS, XapaKTEPUCTHK, (YHKIIHOHUPOBAHNUS IEKTPUICCKUX
U 3JIEKTPOHHBIX LIEIEH, 2JIEKTPUYECKUX MALIMH IIOCTOSIHHOIO ¥ IEPEMEHHOIO TOKA.

1.2 | 3amaum IUCHIUTIINHEL:

1.3 | - bopmupoBaHue 3HAHU 0 3aKOHAX M COBPEMEHHBIX METOaX pacdyeTa MEKTPUUCCKUX IeTeil U 3TeKTPOMarHUTHBIX
ToJIel ¥ DJIEKTPOTEXHUUECKUX U IEKTPOHHBIX YCTPOUCTB;

1.4 | - mproOpeTeHne HABBIKOB pacdeTa U aHaIH3a MapaMeTPOB IEKTPUIECKUX Lelel, TOKOB U HAIPSHKEHUI B
YCTaHOBUBILUXCS U NEPEXOAHBIX PEKUMAX JIMHEHHBIX M HEJIMHEWHBIX CXEM 3aMEILEHHs JIEKTPHUUYECKUX LIeTIeH;

1.5 | - bopmupoBaHue 3HaHUI 00 OCHOBHBIX THUMAX dIEKTPUYECKUX MAIINH, UX KOHCTPYKTHUBHBIX OCOOCHHOCTSX U UX
TEXHUYECKHX XapaKTePUCTHKAX;

1.6]- HpI/IO6pCT€HI/IC HAaBBIKOB BJIaJICHU MMAKECTaMU NPUKIAAHBIX IIPOrpaMM pacucTa 3JICKTPUICCKUX L[enei/'[;

1.7 | - yMeHHE MOIB30BATHCS NEKTPOU3MEPUTEIBHBIME IPHOOpPaMU.

1.8

2. MECTO JMCIIMIIVIMHBI B CTPYKTYPE OOII

Huxn (pazpen) OOIT: F1.B

2.1 | TpeGoBaHus K NpeBAPUTE/ILHOI OATOTOBKE 00YYaK0IIerocs:

2.1.1 | YncneHHble METOIBI

2.1.2 | MaremaTtnka

2.1.3 | dusuka

2.2 | [ucuMJIMHbI ¥ PAKTHKYU, 1JIS1 KOTOPBIX OCBOEHHE JAHHOM TUCHHUILUIMHBI (MOAYJIfA) HEOOXOANMO KaK
npejaliecTByouiee:

2.2.1 | I'mppaBnuka 1 OCHOBBI TUAPOIIPUBOJIA

2.2.2 | KoMIbI0TepHOE MOJICTUPOBAHHUE MPOIECCOB U 0OBEKTOB B METAJLTYPTHUH

2.2.3 | TeopeTnueckre OCHOBEI M TEXHOJIOTUH 00pabOTKH METAJUIOB JaBICHHEM

2.2.4 | TexHn4eckast MEXaHHKa

2.2.5 | Teopust aBTOMaTHYECKOTO YIIPABICHHS

2.2.6 | ABTOMaTH3anus MPOU3BOICTBEHHBIX MPOLIECCOB B METAJUTYPTUU

3. KOMIIETEHI[AM OBYYAIOIIETOCSI, POPMUPYEMBIE B PE3YJIBTATE OCBOEHMS JUCLIUIIJINHBI
(MOJIYJIST)

OIIK-1: rOTOBHOCTBHIO UCII0JIB30BATH (l)yH)IaMeHTa.]'I])HLIe 06menmlcenepm,le 3HaHUsA

3HaTh:

YMmeTb:

Baagern:

IK-12: cnocoGHOCTHIO OCYLIECTBIATH BLIOOP MaTePUAJIOB /ISl U3/1eJINi Pa3JIMYHOI0 HA3HAYEHHS € YYeTOM
IKCITYATAUOHHBIX TPeOOBAHUI H 0XPaHbl OKPY KAIOLIEH cpebl

3HaTh:

YMmeTb:

Baagers:

B pe3yJabTaTe OCBOCHUA JUCHUIIIIMHBI 06yqamumﬁc51 JOJIZKCH

3.1 |3uarb:

3.1.1 | - OCHOBHBIE 3aKOHBI IEKTPOTEXHUKH, CTPYKTYPY U TaPaMETPhl MEKTPUUECKUX U MaTHUTHBIX LETIEH;

3.1.2]- MIPUHIUIT pa6OTBI u yCTpOfICTBO OCHOBHBIX JJICKTPUYCCKHUX MAlllMH W arliapaTrosB, obyract u IIOTCHIIMAJIbHBIC
BO3MOXXHOCTH UX IPUMCHCHUS

3.1.3 | - OCHOBBI HOYIPOBOTHUKOBOH ANIEKTPOHHUKH, IIPHHIAIT paOOTHI ¥ YCTPOHCTBO OCHOBHBIX 3JIEKTPOHHBIX IPHOOPOB H
alnapaTroB, OCHOBBI MUKPOIIPOLECCOPHOM TEXHUKH;

3.1.4 | - OCHOBBI U3MEPEHUS ITEKTPUUECKUX U MATHUTHBIX BEJIHYHH.

3.2 | YMeTh:

3.2.1 | - BBINONHATH PACUETHI MPOCTHIX AICKTPUUCCKUX LICTICH;

3.2.2 | - yUTaTh ¥ IOHUMATD DIIEKTPUUECKHE CXEMBI;

3.2.3 | - BBIABIATH U COMOCTABIATE DJICKTPUUECKUE MapaMETPhl U XapaKTEPUCTUKHU IJIEKTPO-TEXHUUECKOTO U DJIEKTPOHHOTO
000opynoBaHus;

3.2.4 | - BBIOMHATH PacyeThl OCHOBHBIX XapaKTEPHCTUK DIIEKTPUUECKUX MAIIINH;




3.2.5 | - IpOBOAMTH U3MEPEHHSI OCHOBHBIX MJIEKTPUUECKUX U HEKOTOPBIX HEDNIEKTPUIECKUX BEITHUYHH.
3.3 | Baagerts:
3.3.1 | - mogOupaTh ycTpoiicTBa AIEKTPOHHOMN TEXHHUKH, IEKTPUICCKHE TPHOOPHI U 000pYIOBaHHE C ONPEACICHHBIMA
rapaMeTpaMH U XapaKTepPUCTUKaAMHU;
3.3.2 | - mpaBWIIBHO SKCILTyaTHPOBATh SJCKTPOOOOPYIOBAHIE U MEXaHU3MBI TIEpeauy IBIDKCHHS TEXHOJOTHUECKUX MAITHH U
anmaparos,;
3.3.3 | - paccUHTHIBATh TTAPAMETPHI IJCKTPUICCKUX, MATHUTHBIX IICTICH;
3.3.4 | - cHUMaTh MOKA3aHMS U TOJIB30BATHCS dJICKTPOU3MEPHTEIFHBIMU IIPHOOPAaMHU U IIPUCTIOCOOTCHISAMHI
3.3.5 | - coOupatk ANIEKTPUIECKUE CXEMBI;
3.3.6 | - yMTaTh NPUHLUIHATIBHBIE, JIEKTPUIECKHE U MOHTAXHbIE CXEMBI.
4. CTPYKTYPA 1 COAEP) KAHUE JUCIHHUIIJIUHBbI (MOAYJIS)
Kon HaumeHoBaHue pa3/iesioB M TeM /BUJ Cemectp / | YacoB | Kommneren- | Jluteparypa | Uutpe | Ilpumeuanue
3aHATUS 3aHsATUSs/ Kvype M1 PaKT.
Paznen 1. OcHoBHbBIE onpeaeaeHus U
MeTOIbl pacyeTa JUHeHHbIX
3JIEKTPUYECKHX Lieneii MOCTOSHHOTO
TOKA.

1.1 OCHOBHBIE ONpeAETICHUST U TOHATHS 3 0,5 JI1.3J11.2 0
3JIeKTpUUYeCcKUX nerneid. OCHOBHbIE JIL.1J12.2
TIOHATHS ¥ 0003HAUYCHHMS IITEKTPUICCKIX J2.1
BEJINYUH U 3IEMEHTOB 3JIEKTPUIECKUX 01 3293 4
Lienei, X CBOICTBA U XapaKTEePUCTHKH.

B3anMHbIe Ipe0Opa3oBaHUs TACCUBHBIX
9JIEMEHTOB TIPH MTOCIIEIOBATEIIEHOM U
napajieIbHOM COSAMHEHUH UX.
Tomosoruueckue KOMIOHEHTHI
JJIEKTPUUECKUX cXeM. BeTsb, y3ed,
KOHTYp, IBYXIIOJIFOCHUK,
YETBIPEXIOIIOCHUK.

OCHOBHBIE 3aKOHBI JICKTPUICCKHX IIETICH
- 3akonbl Oma, Kupxroda u Jxoyms -
Jlenna. PexumMbl paboThI peaabHOro
ucrounuka JJIC.

/JTex/

1.2 Pacuér nenei mocTossHHOTO 3 4 JI1.3J11.2 0
Toka.CocTaBleHHe ypaBHEHHH 110 J1.1J12.2
MEpPBOMY U BTOpOMY 3akoHaMm Kupxroda. JI2.1J13.1
Merton OByX y3/10B. JI3.3J13.2
ONEeMEHTBI CXeM 3aMEIICHUS, UX D1 2 534
CBOIiCTBa U XapaKTepuCTHKH. /J1ab/

1.3 [loHATHS TMHEHHBIX U HE TUHEHHBIX 3 1 JI1.3J11.2 0
nernei nocrostHHoro Toka. He nunelinbie JIL.1J12.2
3JIEMEHTBHI 2JIEKTPUUECKUX Lenel J12.1
MIOCTOSIHHOTO TOKA. 01022334

IlepexoaHbIe MPOILIECCHI B AJICKTPUUECKOM
LIETN TPY TOJIKIIIOYCHUH
nocaenosarensHoro coequnenns R,L,C -
9JIEMEHTOB K HCTOYHHUKY ITOCTOSIHHOTO
HanpspkeHus. /Cp/

Paznes 2. OcHOBHBIE OnIpe/ie/IeHUsI U
MeTO/IbI pacyeTa JIMHeHHbIX
3JIEKTPHYECKHX Heneli mepeMeHHOro
TOKA.




2.1 CuHYyCOUAATBHBIN TOK U OCHOBHBIE 0,5 J1.3
XapaKTEPU3YIOIINE €r0 BEIIMYUHBI. JI1.2J12.2
Crioco0bI IPeICTaBICHUS U TapaMeTPhI JI2.1
CUHYCOHJIAIbHBIX BETMYHH. D1 25203 M4
MrHoBeHHOE 3HaUeHUE CHHYCOUIATbHOTO
TOKa (HANpsKEHHUS).

CpenHee 3HaYeHNE CUHYCOUAAIBHOIO
TOKa (HANpSHKEHUS).

JelicTByrolee 3HaU€HNE
CHHYCOMTAIFHOTO TOKa (HAIPSDKCHUS).
/JTex/

2.2 KommiekcHblil METOJ pacueTa JUHEHHBIX 2 J1.3
Lene# nepeMeHHoro Toka. Tpu ¢hopmbl JI1.2J12.2
3aMMCH KOMIUIEKCHBIX BemduH. /J1ab/ JI2.1J13.1

JI3.3J13.2
D1022323 4

2.3 AKTHBHOE, pEaKTHBHOE, TIOJIHOE U 0,5 J1.3
KOMITJIEKCHOE COTIPOTHUBIICHUS 1 JI1.2J12.2
MIPOBOJUMOCTb LienH. TpeyronbHuK J12.1
conpotuBneHuil. TpeyroabHUK 01 3293 4
MIPOBOJUMOCTEN. BekTopHas auarpamma
HaIpsHDKeHUH U TOKOB.MoIITHOCTD
9JIEMEHTOB JIEKTPUIECKUX IeTen
MIEPEMEHHOTO CHHYCOUIAIBHOTO TOKA.

ITonsiTHE aKTUBHOW, PEaKTHUBHOM, IIOJTHON
U KOMIUIEKCHON MOIITHOCTH.
KoadduuneHT MOIHOCTH, CIOCOOBI €ro
noBbIIIeHNs. Pe30HaHCHBIE SIBIEHUS B
ANEKTPUUECKUX TETISAX MIPH
MOCTIETIOBATEIBHOM U TTapajuIeIbHOM
coequnennu R,L,C - anemeHToB, ycnoBus
pe30HaHca, BEKTOpHAs AUarpamma,
pe30HaHCHbBIE KpuBBIe. Pe30HaHC TOKOB H
HaNPsHKEHUH.

/Cp/

2.4 HccnenoBanue pe30HaHCHBIX SIBJICHHUMA B 2 JI1.3
3JIEKTPAYECKUX LETISIX TPU JI1.2J12.2
NIOCIIEI0BATENBHOM U NapalIeIbHOM J2.1J13.1
coenunennu R,L,C - aneMeHTOB, yCnoBuUs JI3.4 JI3.3
pe30oHaHca, BEKTOpHAsI [uarpamma, JI3.2
pe30HaHCHBIE KpHBbIE. Pe30HaHC TOKOB U 21202023 4
HanpsbkeHuit. /J1a6/

Paznen 3. Tpex¢a3zublie uenu.

3.1 Tpexda3zHble Lenu ¢ CAMMETPUYHBIMH | J1.3
MIPUEMHHUKAMU TPU COSTUHEHUH 3BE310H JI1.2J12.2
U TPEYrOJIbHUKOM, 3JIEKTPUYECKas CXeMa, J12.1
BEKTOpHAas auarpamma. /JIex/ 01 3293 4

32 HccnenoBanue Tpexdas3HbIx 1enei npu 2 J1.3
COEIUHEHUH 3BE300H 1 JI1.2J12.2
TpeyroasHUKOM. /J1ad/ J2.1J13.1

J13.4J13.3
JI3.2
213220334
Pa3nen 4. MaruuTHble Lenu

4.1 OCHOBHEIC MAaTHUTHEIC BEJIMUHHBI K 0,5 JJ1.3
3aKOHBI 3JIEKTPOMAarHUTHOTO ITOJIA. JI1.2J12.2
CBOHCTBA M XapaKTEPUCTUKI J12.1
(heppOMarHUTHBIX MaTePHAJIOB. 013253 4

MarHuTHBIE HENH MOCTOSHHBIX
MAarHUTHBIX TOTOKOB.
/JTex/

Pa3nen 5. Tpancdopmaropsl




5.1 YCTpoicTBO U IPUHLUI A€ CTBUS 0,5 JI1.3
onHo(dazHoro TpaHchopmaropa. JI1.2712.2
YpaBHEHHS SIEKTPUUYECKOTO U JI2.1
MarHuTHOTO COCTOSTHUSI. D1 3293 4
Cxewmpbl 3amenieHus TpaicopmaTopa.

/J1ex/
5.2 Hccrenosanue pexxuMoB pabOThI 2 JI1.3
TpaHcdopmaropa. /TIp/ JI1.2J12.1J13.
1J13.4J13.3
JI3.2
313233 4
Pazgen 6. MamuHbl HOCTOSIHHOTO TOKA

6.1 YCTpoicTBO U NPUHLUI IEHCTBUS MALIUH 0,1 J1.3J11.2
noctostHHOro Toka (MIIT), pesxumbl JI.1J12.1
TeHepaTopa U JIBUraTellsl. 013253 4
Crioco0bI BO30YKICHUS MaIIiH
MOCTOAHHOTO TOKa. Popmynsr JAC
0OMOTKH SIKOPS ¥ DIIEKTPOMArHUTHOTO
MOMEHTA.

JlBuTaTeIs nmapaniebHOr0 BO30YXKICHNUS.
OCHOBHBIE YPaBHEHUS JBUTATE,
pabouue 1 MexaHUYecKast
XapaKTEePUCTHKA JIBUTATEIIS.

Crioco05! ITycKa U peryIHpOBaHUS
CKOpOCTH.

/JTex/

6.2 HccnenoBanye MalimH MOCTOSIHHOTO 2 JI1.3

toka /TIp/ JI1.2J12.1J13.
1J13.4J13.3
JI3.2
313233 4
Paznes 7. ACHHXpPOHHbIE MAILIUHBI

7.1 Y CTpoicTBO U IPUHLIUI aCUHXPOHHBIX 0,1 JI1.3

maruH. /Jlex/ JI1.2J12.1

01 52 93 4




7.2

YCTpoicTBO U IPUHLUI A€ CTBUS
Tpex(a3HOro aCHHXPOHHOTO JBUTATEIS.
Bpamatommeecs MarHuTHOE MOJIE CTAaTOPA.
SJ1C 0O6MOTOK cTaTOpa M POTOpA.
Ckonpxenue. YacToTa BpalleHUs! poTopa.
ONeKTPOMarHUTHBIA MOMEHT.
MexaHnueckue U padoune
xapaxtepucTuku.Croco0sl mycka
ACHHXPOHHOTO JIBUTaTENs.

Crioco0BI peryInpoBaHns CKOPOCTH
ACHHXPOHHOTO ABUrarens. Crocoosr
TOPMOKEHHSI aCHHXPOHHOT'O JIBUTaTeIs.
OmBbIT X0IOCTOTO X0/ TpaHchopMaropa,
CXEeMa, YCIIOBHS NIPOBEICHNUS,
u3MepsieMble U PaCUCTHBIE TapaMeTPBI.
OmnBIT KOPOTKOTO 3aMbIKaHHS
TpaHchopmarTopa, cxema, yCIOBUS
MIPOBEICHUS, H3MEPIEMBIC U pacIeTHEIC
apamMeTpsl.

IMoTepu B Tpancdopmarope, onpeneneHne
norepsb. KITJI

TpaHchopmaropa. TpexdasHbrii
TpaHcpopmarop. ABToTpaHchopmarop.
WzmepurensHble TpaHCHOPMATOPHI.
[IpuMeHeHne 3aKOHA TIOJIHOTO TOKA JJIS
aHaJM3a U pacueTa MarHUTHOM IIEMH.
3akonbl Oma u 3akoHbl Kupxroda mis
MarHuTHBIX 1enei. Tpexda3snsle memnu ¢
HECHMMETPUYECKIMU IPUEMHUKAMHU TIPH
COeIMHEHHE 3BE3/10H U TPEYTrOJIbHUKOM,
QIIEKTPUYECKAsk CXeMa, BEKTOPHAs
JuarpaMMma. AKTHBHAS, PeaKTHBHAS,
MOJHAS U KOMILIEKCHAs! MOIITHOCTb B
Tpex(a3HbIX LEMIX CHHYCOUIAIBLHOTO
TOKA.

/Cp/

J1.3
J1.2J12.1
0102393 4

73

HccnenoBanne acCHHXPOHHOTO ABHUTATENIS
C KOPOTKO3aMKHYTBIM poTopoM. /J1a6/

J1.3
JI1.2J12.1J13.
1J13.4J13.3
J3.2
01 22 23 4

Paznen 8. CuHXpOHHBIE MALIMHBI

8.1

VYeTpolicTBO U IPUHLIAIT CUHXPOHHBIX
ManuH. /JIex/

0,1

J1.3
J1.2J12.1
0102393 4

Pazneu 9. [losrynpoBoIHUKOBBIE THOAbI

9.1

YcnoBHBIE 0003HAUCHNS, TPUHITATT
nericrBusi, BAX 1 Ha3HaueHue
MOTYTIPOBOAHUKOBBIX AUOJIOB.
[puHINT PaOOTHI BEITPSIMHUTEII.
Koapununent nmynscammii.
OnexTpudeckue QUILTPHL.

/J1ex/

0,1

J1.3
J1.2J12.1
31322334

9.2

VYrpasnseMsblil BITPSIMUTENb. Biiok-
CXeMa BBIIPSIMUTEIS, DIIEKTPHIecKast
cXeMa, BpeMeHHbIe fuarpamMMel. /IIp/

J1.3
JI1.2J12.1J13.
1J13.4J13.3

JI3.2
01302393 4

Paznen 10. bunossipubie TpaH3UCTOPBI




10.1

bunonspHble TPaH3UCTOPBI — YCTPOUCTBO,
0003HaYCHHUS, MPUHIIUT pabOTHI U
PEKHUMBI PabOTHI.

BoJibTaMnepHble XapaKTepUCTUKH
OUIONSAPHBIX TPAH3UCTOPOB.

/J1ex/

J1.3J11.2
J1.1J12.1
0102393 4

10.2

HccnenoBanne cxeM BKIIOUYCHUS
OUTIONAPHBIX TPAaH3UCTOPOB. /J1ab/

J1.3
JI1.2J12.1J13.
1J13.4J13.3

JI3.2
0102393 4

Pazpen 11. IlosieBble TPAH3UCTOPDI

ITonesble TpaH3UCTOPEL, YCTPOUCTBO,
0003HauCHNE, IPUHIUI PAOOTHI U
PEeKUMBI paboTHI. /JIek/

0,8

J1.3
J1.2J12.1
31322334

Pa3nen 12. CxemMbl Ha
HOJ]prOBO}IHHKOBl)IX IJIEMECHTaX

12.1

TpaH3UCTOPHBIE YCHIIUTENH.
Knaccudukanus ycunureneit. OCHOBHbIE
rapaMeTpbl YCUIIUTENS. Y CHINTENb
HaIPsDKEHHUS ¢ OOIIHM SMHUTTEPOM,
JJIEKTPUYECKas CXeMa, OCHOBHBIC
XapaKTEePUCTUKH.

PexxuMBbl paboThl yCHITUTEINCH.

/JTex/

0,8

J1.3
J1.2J12.1
3132334

12.2

Omneparrionssle ycrmmutead. OCHOBHEIE
CXEeMBbI ONEPAI[UOHHBIX YCHIUTENCH.
Amnanorossle cxeMbl Ha OY: cyMMaTopsl,
BBIYUTATENH, PETYIHUPYeMble HCTOYHUKHI
TOKA ¥ HaNpspKeHUs. TUPUCTOPEL.
IIpuHuun neicTBus, ycaoBHOE
0003HaueHHE, BOIbTaMITepHAs
XapaKTEePUCTHKA.

Husepropsl. Onpenenenne Cxema u
MIPUHLIUN JEHCTBUS aBTOHOMHOTO
HHBEpTOpa Toka.l eHepaTopsI.
Onpenenenne CxeMa v MPUHIIHIT
JeicTBus. CXeMbl BKIIOYEHHS U
BOJIbTaMIICPHBIC XapaKTCPHCTHKH
MIOJIEBBIX TPAH3UCTOPOB.CXEMBI
BKITIOUCHUS OUIIOJISIPHBIX TPAH3UCTOPOB
(OB, O3, OK).YcTpoicTBO ¥ MIPUHIIMIT
JEWCTBHS CHHXPOHHOTO JIBUTATEIS.
OneKTpOMarHUTHBI MOMEHT U
MeXaHUYeCKasi XapaKTepUCTUKA.
3aBHCHMOCTH MOMCHTA OT yIjla Harpy3KH.
ITyck cunxponnoro asurarens. U —
o0Opa3Hble XapaKTepucTUKU.Brioop
ANEKTPOABUIaTENs IPHU OCTOSIHHON U
nepeMeHHOo Harpy3kax. Turnossle
PEKUMEI PabOTHI

anektponpusoaa. OnHodazHbIH
BBINIPSIMHUTEIb CO CPETHEHN TOUKOM.
OnekTprudecKkast CxemMa, BpeMEHHBIE
JquarpaMMbl.MoCTOBOM 0HO(a3HBIN
BBIIIPAMHTEND. DNEKTPUYECKas CXeMa.
JlOCTOMHCTBA M HEJJOCTATKH.

/Cp/

0,5

J1.3
J1.2J712.1
3132353 4

Pazgen 13. Hlngpossbie yeTpoiicTBa

13.1

Jlorndeckue 3JIeMEHTHI ¥ JJOTHIECKHe
omneparuu. [Ipumep npumenenns. /Jlex/

J1.3
J1.2J12.1
01 52 93 4




13.2 OnuoBuOpaTop u MynsTUBHOpATOD. 3 1 J1.3 0
Crpyktypa. [Ipuniun neictsus. /Jlex/ JI1.2J12.1
313233 4
13.3 CemectpoBas pabora Ha TeMy: "Pacuér 3 1 J1.3J11.2 0
CJI0’KHOW MHOTOKOHTYpPHOM JI1.1J12.2
AJIEKTPUYECKOM 1IeTIN TOTOCSHHOTO TOKA. JI2.1J13.1
Pacuér nereit nepemennoro Toka." /Cp/ JI3.4713.3
J3.2
D1 323324
134 [IpomexxyrouHas aTTectanus /Jk3amMeH/ 3 36 JI1.3J11.2 0
J1.1J12.2
J2.1J13.1
JI3.4713.3
J3.2
313233 4

S. ®OHJI ONEHOYHBIX CPEJACTB

5.1. KoHTpoJibHBIE BONIPOCHI U 3a1aHUA

Bomnpocs! k npoMeKyTo4HOH aTTecTaluu:

I. OCHOBHBIE ONPEIENCHNUs W MOHATHS HJIEKTPUUECKUX LIETeH.

2. OCHOBHBIE TTOHATHS ¥ 0003HAYCHHUS NMEKTPUICCKUX BEIMYUH U HJICMEHTOB IEKTPHUUSCKHX IIeTIeH, UX CBOICTBA U
XapaKTEePUCTHKU.

3. B3anMHbie peoOpa3oBaHus MACCUBHBIX DJIEMEHTOB MPHU MOCIEAOBATEILHOM U MapauieIbHOM COCIUHEHUH UX.

4. Tononornyeckue KOMIIOHEHTHI 3JIEKTPUYECKUX cXeM. BeTBb, y3ei, KOHTYp, ABYXIOJIIOCHUK, YETHIPEXIIOIIOCHUK.

5. OCHOBHBIE 3aKOHBI MIEKTPHUUCSCKHX Iieriel - 3akoHsl OMma, Kupxroda u Jxoymns - Jlenna. Pexxumbl paboTsl peasHOTO
ucrounuka JDJ[C.

6. CocraBneHue ypaBHEHUI 1O IEpBOMY U BTOpoMy 3akoHam Kupxroda.

7. Mertoa ABYX Y3710B.

8. OIEMEHTBl CXEM 3aMEILEHUs], UX CBOICTBAa U XapaKTEPUCTHKHU.

9. [loHATHA NTUHENHBIX U HE JTUHEMHBIX Lenell MOCTOSHHOIO ToKa. He nuHelHble 2JeMEeHThl 2JIEKTPUUECKUX Lienei
MIOCTOSIHHOTO TOKA.

10. IepexoHbIe MIPOIECCH B 3JIEKTPUYECKON IEIH IPH HOAKIIOUCHHUH MOCIEA0BATENIFHOTO coenuHeHns R,C - aeMeHTOB K
HCTOYHHKY IIOCTOSIHHOTO HAIPSDKCHUSL.

11. [lepexoaHble MpoLECCH B AIEKTPHUUECKON LETH MPHU OTKIIOYSHUH MOCIe0BaTeNnbHOro coeauneHust R,C - aeMeHToB OT
MCTOYHHKA TIOCTOSIHHOTO HAIPSsDKCHUS.

12. [Tepexonnble mpouecchl B ANEKTPUYECKON LENH MPH MOAKIIOUEHNUH T0cIe10BaTeNIbHOro coeanHenus R,L - anemenToB k
WCTOYHUKY MOCTOSIHHOTO HANpPSDKEHUSL.

13. IlepexoaHble NpOLECCH B ANEKTPHUUECKON LEMHU MPU OTKIIOYEHUH MOCIEI0BAaTEIbHOTO coeAnHeHus R,L - aneMeHTOB OT
MCTOYHHKA TIOCTOSTHHOTO HAIPSDKCHNUS.

14. [epexoaHbie MPOLIECCH B AIEKTPUUECKON HEMH MPH MOJKIIOUEHHN TOCIeaoBaTeabHoro coequaenus: R,L,C - anemeHnToB
K UCTOYHUKY HOCTOSIHHOT'O HANPSKEHUS.

15. CHHyCcOHIaNbHBI TOK M OCHOBHBIC XapaKTEePH3YIOMNe ero Benn4rnHbL. CrocoObI Mpe/ICTaBICHHUS M TapaMeTphI
CHHYCOMTAJIBHBIX BEITHIHH.

16. MrHOBEHHOE 3HaUY€HHE CHHYCOMJAILHOTO TOKa (HAMPSKEHMUs).

17. CpenHee 3HaUEHUE CHHYCOHMJIAIBHOTO TOKA (HAIIPSHKCHUS).

18. JleficTByromee 3HaYCHHE CHHYCOMIAIBHOTO TOKA (HANPSKCHUS).

19. KoMrnexkcHbI MeTo/ pacueTa JIMHEHHBIX LeNell MepeMeHHOro Toka. Tpu (OpMBI 3amMCcH KOMIUICKCHBIX BETHUYHH.

20. AKTHBHOE, pEakTHBHOE, TIOJHOE U KOMIUIEKCHOE CONPOTHUBIICHHUS LIeNU. TPeyroJbHUK CONPOTUBIEHUH. BexTopHas

AuarpaMMma Hal'[pﬂ)KGHI/Iﬁ " TOKOB.

21.

AKTHUBHas, peaKTUBHAs, MOJIHAA U KOMIUIEKCHAs MPOBOJMMOCTH LIeTH. TpeyroJbHUK IpoBOoAMMOCTEH. BekropHas

JarpaMma HalpsKEHUI U TOKOB.

22.

Pe3oHaHCHBIE sBICHUA B QJICKTPUYCCKHUX LCIIAX IMPU MOCICAOBATCIIBHOM COCANHCHUHN R,L,C - OJICMCHTOB, YCJIOBHUA

PC30HaHCa, BEKTOpHAad JuarpamMma, pe30HAaHCHBIC KPUBBIC.

23.

Pe3oHaHCHBIE SBICHHS B IEKTPUUCCKUX IIEIAX MPH MapauieabHoOM coequHeHnH R,L,C -3meMeHTOB, ycnoBus

PE30HaHCa, BEKTOpHas JuarpamMma, p€30HaHCHBIC KPpUBBIC.

24. MOIIHOCTh 3JIEMEHTOB 3JIEKTPUUECKUX IIeTIel TIepEMEHHOT0 CHHYCOMJIAIBHOTO TOKA.

25. [ToHsiTHE aKTUBHOM, PEAKTUBHOM, IOJTHOW M KOMILUIEKCHON MOIIHOCTH.

26. KoadduuneHt MomHocTH, crnocoObl ero MoBHIIIESHHS.

27. TpexdasHble 1eMH ¢ CHMMETPHYHBIMHU TPUEMHHUKAMHU TIPH COCTUHEHUH 3BE3JI0M, dJICKTPUYECKas cxema, BEKTOpHasa
Jmarpamma.

28. Tpex¢azHble enH ¢ CAMMETPHUYHBIMHU TPUEMHHUKAMHU TPU COCTUHEHUH TPEYTOJIbHUKOM, JJIEKTPHUECKas CXeMa,

BCKTOpHAasA auarpamma.

29. TpexdazHble menu ¢ HECHMMETPHUYECKIMHI MPUEMHUKAMH TIPU COCIMHEHNE 3BE37I0H, dJCKTpHYIEecKas CXeMa, BEKTOPHAs
JuarpaMmma.
30. TpexdazHble menu ¢ HECUMMETPUYHBIME IPHEMHUKAMH IPH COEAUHEHUS TPEYTOIbHUKOM, 3JIEKTPUYECcKas CXeMa,

BCKTOpHAasA auarpamma.




31. AKTI/IBHaH, PpC€aKkTuBHAad, NOJIHAA U KOMILJICKCHAas1 MOIIHOCTH B TpeX(bEBHLIX HEeTIAX CUHYCOUAJIbHOI'O TOKa.

32. OCHOBHBIE MAarHUTHBIE BEIMYUHBI U 3aKOHBI JJIEKTPOMAarHUTHOTO TMOJIS.

33. CBOIiCTBa M XapaKTEPUCTUKH (epPOMarHUTHBIX MaTEPHAIOB.

34. MarauTtHble Lenu MOCTOSIHHBIX MarHUTHBIX TTOTOKOB.

35. [IpumeneHne 3aKkoHa MOJIHOIO TOKA JUIsl aHaIM3a M pacueTa MarHUTHOMU IIeTH.

36. 3akonsl Oma u 3akoHbl Kupxroda ais MarHUTHBIX Ienei

37. VYCTpoiicTBO U MPUHIUN JeHCTBUS 0HO(A3HOTO TpaHchopMaropa.

38. VYpaBHEHUsI NEKTPUUECKOIO U MATHUTHOTO COCTOSIHUS.

39. CxeMmbl 3aMelieHus Tpanchopmaropa.

40. OmBIT XOJIOCTOTO X01a TpaHc(HOopMaTOpa, CXeMa, YCIOBHS MPOBEACHUS, H3MEpsEMbIe M PAacueTHBIC MapaMeTphL.

41. OmBIT KOPOTKOTO 3aMBIKaHUS TpaHC(OpMATOpa, CXeMa, YCIOBHS MPOBEICHUS, H3MEpIEeMbIe U PACUETHBIC ITapaMeTPEHI.
42. [Torepu B Tpanchopmarope, onpeaenenue norepb. KIIJ{ Tpancdopmaropa.

43. V3MeHeHHe HanpspKEHUs] Ha BTOPUYHOI 00MOTKe TpaHcdopMaTopa rpu Harpyske. BHeIIHss XapakTepucTuka
Tpanchopmaropa.

44. Tpexdazusbiit Tpanchopmarop. ABToTpancdopmarop. M3mepurenbabie TpaHCHOPMATOPEL.

45. OCHOBBI TEXHUKH 3JIEKTPOOE30IIaCHOCTH. 3a3eMJICHHE U 3aHyJICHHE.

46. VYCTpoiCTBO M IIPHUHIMI TEHCTBHUSA MAIIWH MOcTOssHHOTO Toka (MIIT), peskiuMBI TeHepaTopa M ABUTATEIIS.

47. Crioco0sI BO30YXKIEHUSI MaIIMH NOCTOSTHHOTO Toka. @opmynsl O/IC 0OMOTKH SIKOPSA M 3JIEKTPOMArHUTHOTO MOMEHTA.
48. JlBuratens napasuienbHOro Bo30yxaeHus. OCHOBHBIE YpaBHEHHMsI JBUraTells, pabouue U MEXaHW4ecKas XapaKTepHCTUKa
JIBUTaTes.

49. Crioco0BI ITycKa U peTyIUpOBaHMSA CKOPOCTH.

50. YcrpoiicTBO U IpHHIMI AeiicTBHUS Tpex(ha3HOro aCHHXPOHHOTO JBHTaTelns. Bpamaromeecs MarHUTHOE MOJIE CTaTOPA.
51. OJ1C obmoToK cTatopa U poropa. CkomnbkeHue. YacTora BpaleHHs poTopa.

52. OIMeKTPOMarHUTHEI MOMEHT. MexaHmdeckne U pabodne XapaKTepHUCTHKH.

53. Crioco0B! ITycKa aCHHXPOHHOTO JIBUTATEIS.

54. Cnoco0bl perynupoBaHus CKOPOCTH aCUHXPOHHOTO aBurarens. CrnocoObl TOPMOKEHHS] aCHHXPOHHOTO JABUTATEsl.
55. YCTpOHCTBO W MPUHIUI IEHCTBUS CHHXPOHHOTO JIBUTATEIIS.

56. ONEeKTPOMArHUTHBIA MOMEHT U MEXaHMYECKasl XapaKTepUCTUKA. 3aBUCUMOCTb MOMEHTA OT yIja Harpy3KH.

57. ITyck cunxponHoro asurarens. U — oOpa3Hble XapaKTEePUCTUKH.

58. Br16op anekTpoaBuraTens npu MOCTOSHHOW M NEPEMEHHOH Harpyskax. THIIOBBIE PEeXXHUMBI pabOThI 3IEKTPONPHBO.A.
59. VYcnoBHBIE 0003HAYCHNUS, TPUHIMI JeiicTBUSL, BAX 1 Ha3HaueHHE MOIYIPOBOIHUKOBBIX JTHOMOB.

60. IMpuanun pabots! Beimpsamurenst. KoahdunueHT mynscanuif. neKTpudeckue (GpUibTphL.

61. OpnHoda3Hbli BBIIPSIMUTENb CO CpEeAHEH TOUKOM. DMEeKTpHUecKas cxeMa, BpeMEHHbIE TUarpaMMbl.

62. MocToBoit oHO(ha3HBIH BBIIPSIMUTEINb. DNEKTpUUecKas cxema. JlocCTOMHCTBA U HEJOCTATKH.

63. TpexdazHbIil MOCTOBOH BBIIPSMUTEINB. DNEKTPUIECKast CXeMa, BpPEMEHHBIE IHATrPaMMEI.

64. YnpapnsieMslil BEIIPIMUTENb. BIOK-cXeMa BBIIPAMUTEN, SNEKTPUYECcKas CXeMa, BpeMEHHBIE JHarpaMMBEL.

65. bunossipable TPaH3UCTOPBI — YCTPOHCTBO, 0003HAUCHUS, IPUHIUI PAOOTHI U PEXUMBI PAOOTHI.

66. BonpramnepHbie XapaKTepUCTHKN OHITOISIPHBIX TPaH3UCTOPOB.

67. CxeMBlI BKIIIOUEHHS OUMosIpHBIX Tpan3uctopos (Ob, 03, OK).

68. [ToneBble TpaH3UCTOPHI, YCTPOHCTBO, 0003HAUCHHE, IPUHLUI PAOOTHl U PEKUMBI paOOTHI.

69. CxeMBbl BKIIIOUEHHS] M BOJIBTAMIIEPHBIE XapAKTEPUCTUKHU MOJEBBIX TPAH3HCTOPOB.

70. TpamsucropHbsle yeunurenn. Knaccnpukanus ycunuteneit. OCHOBHBIE TapaMeTPhl YCHUIUTENS. Y CHIINTENb HATIPSIKCHUS
C 00IKM SMHUTTEPOM, IEKTPHUECKAs CXEMa, OCHOBHBIE XapaKTCPUCTUKH.

71. Pexxumbl paboThl yCHITUTENCH.

72. YeunuTens HanpsHKeHUsT Ha OWIOISIpHOM TpaH3ucTope. CXeMa M IPHHITHIT ISHCTBHA.

73. VYeunuTenu nocTosIHHOIO TOKA.

74. Onepanuonnsle ycuinTenu. OCHOBHBIE CXEMBbI ONEPAMOHHBIX YCHIUTENEH.

75. Amnanorossle cxeMbl Ha OY: cyMMaTOpbI, BBIYUTATENH, PETYIUPYyEMble HCTOYHUKU TOKA M HANPSKEHHS.

76. Tupucropsl. [IpuHIHN ASHCTBHSA, YCIOBHOE 0003HAUEHUE, BOJIbTaMIIEpHAs XapaKTepUCTHKA.

77. Husepropsl. Onpenenenne CxeMa U MPUHOUT AEHCTBUS aBTOHOMHOT'O HHBEPTOPA TOKA.

78. Jlorndeckue 31eMeHTHI U Jloruyeckue onepanuu. [Ipumep npuMeHeHus.

79. Tpurrepsl. Kiaccuduxkanusi.

80. Cueruynku u cymmartopsl. Kmaccupukanus. [punin neficTBus.

81. OpnoBudparop. Ctpykrypa. [Ipunnun gedcTBus.

82. MynbetuBuoOparop. Ctpykrypa. [IpuHIUN neicTBus.

5.2. Tembl NUCBLMEHHBIX padoT

CemecTpoBas pabota Ha TeMy: "Pacdér clio’)KHOW MHOTOKOHTYPHOM 3JIEKTPHYESCKOH IIEMTH MOTOCSIHHOTO TOKa. Pacuér memneit
NEPEMEHHOTO TOKa."

5.3. ®oHA OLICHOYHBIX CPEACTB

Pa6oyas mporpamma nuctmrminasl (PTIJ]) obecnieueHa GoHIOM OLIEHOYHBIX CPEICTB ISl TPOBEICHUSI TEKYIIETO KOHTPOJIS U
IIPOMEKYTOYHOH aTTeCTalluu.

®DoH BKIIIOYAET NPUMEPHbIE BAPUAHTHI 33/1aHUH, TECThI, BOIIPOCH! K IPOMEXYTOUHON arTecTaliuyi. POH[ OLIEHOUHBIX CPENCTB
spisiercs [lpunoxxennem k nannHoi PIII.

5.4. IlepeyeHb BUI0OB OLCHOYHBIX CPEICTB

THTIOBBIC 3aJ]aHUs JIJIS TPOBEICHUS Ta00paTOPHBIX padoT,
KOHTPOJIbHBIE BOTIPOCHI IJIsl OTYETa JIAOOpaTOPHBIX padoT,




KOMIIJICKTHBI TCCTOBBIX 3aI[aHHﬁ,
BOITPOCHI K K HpOMC)I(yTO‘{HOﬁ aTTeCTalnuu.

6. YHAEBHO-METOJUYECKOE 1 THO®OPMAIIMOHHOE OBECIIEYEHUE JUCIUIIJIMHBI (MOZY JISA)

6.1. Pexomenayemast 1ureparypa

6.1.1. OcHoBHas1 JInTEpaTypa

ABTOpBI, COCTaBUTENN 3arnaBue WznarensctBo, rox | Komuu-Bo
JI1.1 |Hewmuos, M. B. DNEeKTPOTEXHUKA U 3JIEKTPOHUKA [ IIeKTPOHHBIN pecypc]: Mockga : KnoPyc, 3I1. U3,
yueOHUK - https://book.ru/book/934350 2020
JI1.2 |UBanos, U. U. [u mp.] [DnexTpoTexHHKA U OCHOBBI DJIEKTPOHHUKH [ DNEKTPOHHBIH CII6.: Jlans, 2017 3I1. U3,
pecypc]: yueOnuk - https://e.lanbook.com/book/93764
JI1.3 |HBanos N.N., DNEeKTPOTEXHUKA U OCHOBBI JIEKTPOHUKH [ INEKTPOHHBIH CII6.: JIanb, 2017 1. U3,
Comnosbes .1, pecypc]: yaebnuK - https://e.lanbook.com/book/93764
®posnos B. 4.
6.1.2. Jlono/iHNTEIbHAS JIUTEPATYypa
ABTOpBI, COCTaBUTENN 3arnaBue W3natenscrBo, rog | Komuu-Bo
JI2.1 | Comunos, A.T'., COOpHUK 3a/1a4 TI0 DJIEKTPOTEXHHUKE U SJICKTPOHUKE Bonrorpan: 311. U3,
Hoponuna, O.1. [OnexTponHsIii pecype]: yuebHoe nmocobue - http:/library.vstu.ru | BoarI'TY, 2014
JI2.2 | Huxonaesa, C. U. OneKTpuiecKrue 1 MarHUTHbIE LenH [ DNeKTPOHHBIN pecypc]: Bounrorpan : 1. U3,
yaeOHOe ocobue - http:/library.vstu.ru Bonr['TY, 2014
6.1.3. Metoauueckue pa3padoTku
ABTOpBI, COCTaBUTENN 3arnaBue WznarensctBo, roa | Komuu-o
JI3.1 |Kazakosa, E. T'. KoHTposbHble 3a1aHust 10 TUCHUIUIHHE "DNEeKTPOTEXHUKA U Bonrorpan: 1. U3,
3NEeKTpoHUKA" : [ DNeKTPOHHBIN pecypc] : MeToAnYEeCKue BoarI'TY, 2010 N roc.per.
ykazaHus - http:/lib.volpi.ru 03210026
JI3.2 |KazakoBa, E.T'. [u ap.] |DnextpoHuka [DneKTpoHHBIN pecypc] : MeToanveckue ykazanus | Boarorpan: 91 U3,
- http://library.volpi.ru Bonr['TY, 2014
JI3.3 |Kazakosa, E. T'. COopHHK 1a00paTOPHBIX pa0OT MO TUCIATUTHHE Bomxckuii: BITN 3I1. U3,
«OMEeKTPOTEXHUKA U AJIEKTPOHHUKAY. MEMEHTHI 3JIEKTPOHHBIX (bwmmmain)
cxeM [DNeKTpOHHBIH pecypc] : MeToandecKue yka3anus. Boim. 1 BonrI'TY, 2011
- http://library.volpi.ru
JI3.4 |Kazakosa, E. T. COopHUK J1a00paTOPHBIX pabOT MO TUCIUTUIHHE Bomxckuit: BIT 371. U3,
«DNMEKTPOTEXHUKA U DIIEKTPOHHUKA». AHAIOTOBAs JICKTPOHHKA ! (bwmmain) N roc.per.
B, 1 [OnekTpoHHBI pecypc] : MeToquIecKue yKa3aHus - BonrI'TY, 2011 03211008
http://lib.volpi.ru 76

6.2. Ilepeuens pecypcoB HH(GOPMAIMOHHO-TEJIEKOMMYHUKAIIMOHHOI ceTu ""UnTepHeT"

D1 | Caiit 6ubmmorexku BITU (dummam)Boarl TY: http://library.volpi.ru/csp/library/StartPage.csp

2 | OnexTpoHHO-OMOIMOTeuHast cucteMa "JIans'": http://www.e.lanbook.com/

33 | OnekTpoHHas-O6ubauoreunas cuctema BonrI'TY: http://library.vstu.ru/

34 | OnexTpoHHO-6uONuoTeuHas cuctema "BOOK.RU": https://www.book.ru/

6.3.1 IlepevyeHb MPOrpaMMHOro odecrneveHms

7.3.1.1 | IIporpamMmmMHOe obecrieueHne Uil MPOBEICHUS Ta00PaTOPHBIX PaboT:

7.3.1.2 | MS Windows Server 2008, MS Windows 7 [Toamucka Microsoft Imagine Premium

7.3.1.3 |ID df8605e9-c758-42d6-a856-ae0ba9714cc4

7.3.1.4 | MS Windows Server 2008, MS Windows 7

7.3.1.5 | Topmucka Microsoft Imagine Premium ID df8605¢9-c758-42d6-a856-ae0ba9714cc4

7.3.1.6 | MS Office 2007 JInuen3us Ne 43344861 ot 26.12.2007

7.3.1.7 | MS Office 2007 JInuuensust Ne 42095897 ot 25.04.2007 (6eccpounas)

7.3.1.8 | MS Office 2003 JInmersus Ne 41449069 ot 25.04.2007 (6eccpounas)

7.3.1.9 | LTspice IV (cBo6oanoe I1O http://www.linear.com/designtools/software/#L Tspice)

6.3.2 Ilepeuenb MHGOPMANHOHHBIX CIPABOYHBIX CHCTEM

7.3.2.1 | UadopManimoHHO-IIOMCKOBAs cucTeMa (heiepabHOro rocyJapCTBEHHOTO yupekaeHus «PenepanbHblii HHCTUTYT
MIPOMBIIIJICHHOW COOCTBEHHOCTH (OectuiaTHbIi nocTymn): http://www 1. fips.ru

7.3.2.2 | Hayunas anexrponHas 6ubnuoreka eLIBRARY: https://elibrary.ru/defaultx.asp

7.3.2.3 | UadopManiioHHO-TIOMCKOBAs cUCTeMa MaTeHToB: https://patents.google.com/

7.3.2.4 | OnexrponHo-6ubanoreunas cucrema "Jlans": http://www.e.lanbook.com/

7.3.2.5 | OnexrponHo-6ndmnoreynas cucrema "BOOK.RU": https://www.book.ru/




7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJIUHBI (MOAYJIS)

7.1 | BITU (pumman) BoarI'TY pacnonaraer MaTepHaibHO-TEXHIUECKOH 62301, COOTBETCTBYIOIIEH NEHCTBYIOMNM
IPOTHBOIIOKAPHBIM IIPABHJIAM U HOPMaM M 00eCIIeurBaloLIei IPOBE/ICHUE BCEX BUIOB YUEOHOU e TEIbHOCTH,
MPEyCMOTPEHHBIX y4EOHBIM IIIIAHOM 110 JMCUUIIINHE.
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7.3 | YueOHBIe aymuTOpUH AJIS IPOBEICHUS 3aHATUI TEKIIHOHHOTO THIIA, Ta00paTOPHBIX PaboT, IPYHIIOBBIX U
MHJMBHUIYaIbHBIX KOHCYJIbTAllUH, TEKYILIEro KOHTPOJIS U IPOMEKYTOYHON aTTECTALIMN YKOMIUIEKTOBAaHbI y4eOHOI
MeOenbio (yaeOHas JoCcKa, MOCaTOYHbIe MECTa MO KOJIMYECTBY 00yJaromuxcsi, padodee MECTO MPENoaaBaTels) u
TEXHUUCCKUMH CPEACTBAMHU 00ydeHHs, CyXKAIIUMH IS IPeACTaBIeHUS yaeOHOH HH(OpMAIH OO0 ayAUTOPHH.

7.4

7.5 | [Ipu mpoBeneHUH 3aHATHH JEKIIMOHHOTO THIIA UCIIONB3YeTCs IEMOHCTPAlOHHOE 000pyI0BaHNE U ydeOHO-HATIISITHEIC
roco6us, obecreunBaroNIe TeMaTHIeCKHe MLTIOCTPAUH [0 TeMaM pabodeil mporpaMMbl AUCITAIUIHHEL.

7.6

7.7 MaTepI/IaHBHO-TCXHI/I‘IeCKOG oOecrieyeHre BKIIIOYaeT B ce0s na60paTopm/I, OCHaIlICHHBIC J'[a60paT0pHHM 060pleOBaHI/ICMZ

7.8

7.9 | 1)JIaboparopus A-01

7.10 | JTabopaTopHbI€ CTEHABI [0 U3YYEHUIO OCHOB AIIEKTPOTEXHUKH U DJICKTPOHUKH

7.11 | [Tpubop 31eKTpOu3MepUTEIBHBIN — 7 IIT.

7.12 | Yuebuo-narmsagaoe mocodue 87J1-01 — 2 mr.

7.13 | Komnbrorep — 1 mr.

7.14 | Bonmer™meTp BK7 — 3 .

7.15 | 2)JTaboparopust A-03

7.16 | IIpoMbIIUTEHHBI HCTOYHUK MUTAHUS IEPEMEHHOTO TOKa;

7.17 | Yactotomep I'3-38;

7.18 | Ocummnorpad mudposoit DS 1052 S;

7.19 | [Ipnbop 31eKTpOou3MepUTETBHBIN — 2 IIT, 2 KOMITBIOTEpa.

7.20 | 3)J1abGopaTtopust A-29

7.21 |1 cepBep; 9 KOMIBIOTEPOB.

7.22

7.23 | [omemnieHus Ui caMOCTOSITENBbHON pabOThI 00yUaromuXcs: MeTOANYecKui kabunet kadenapst BAD A-25, untanbHblii 3a1
OHMOIMOTEKH, BRIYUCIUTENbHBIN 1IeHTp BITH.

7.24 | IloMerieHust U1 CAaMOCTOSITENbHON paboThl 00yUJaromnXcsl OCHAIEHBI KOMITBIOTEPHON TEXHUKON C BO3MOXXHOCTBIO
MOJKITIOUEHUS K ceTH "MHTepHeT" 1 obecneueHHeM A0CTYIa B 3JICKTPOHHYIO HH)OPMAIIMOHHO-00pa30BaTEIbHYIO CpETy
OpraHu3aIuH.

7.25

7.26 | DnekrponHo-oubmoreunas cucrema BITN (punuran) BonrI' TY obecnieunBaeT BO3MOKHOCTD JOCTYIA O0YYAIOIIErocs U3
0001 TOYKH, B KOTOPOH MMeeTCs OCTyN K HH(POPMAITMOHHO-TEIeKOMMYHIKAIMOHHOH ceTn "MHTepHeT", KaKk Ha
teppuropuu BIIU (¢unuan) Boarl TY, Tak u BHe ero.

8. METOANYECTKHUE YKA3AHUSA JJIS1 OBYYAIOIIIUXCS ITIO OCBOEHUIO JUCHUITIJIMHBI (MOAYJIS)

OCHOBHBIMH BUJIaMH 3aHATHH 110 JUCIUIUINHE SBISIOTCSA ayJUTOPHbIC 3aHATH: JEKIIUH U Ta00paTOPHBIC 3aHATHS, a TAKXKe
caMOCTOsTeNbHast paboTa CTyAeHTa.

Jlexun

KoncnexrupoBaHue NeKIui peKOMEHIYeTCsl BECTU B CIELHATbHO OTBEICHHOMN Ul 3TOTO TeTPaau, KaX bl TUCT KOTOPOH NOIKEH
UMETH oISt (4-5 cM) 11l TONOHUTEIBHBIX 3aTHCEH.

B koHCHEKTE peKOMEHyeTCs 3alIUChIBATh TEMY U ILIaH JEKIUH, pEKOMEHAYEMYIO JINTEPATYpPy K TEME. 3allMCU Pa3/ieoB JIEKIUU
JIOJKHBI UMETh 3ar0JI0BKH, 110J[3aT0JIOBKH, KpacHbIe CTpOKU. Ha3BaHHBIE B JIEKIIUU CCHUIKM HA IIEPBOMCTOYHUKHU HA0 MOMETUTH Ha
THOJISIX, YTOOBI IPH CAMOCTOSATEIBHOM paboTe HAWTH U UCIIOJIB30BaTh HX.

B koHcIekTe 10CI0BHO PEKOMEHIYETCS 3allUChIBATh TOJIBKO ONPENENIECHUS TOHITUH, KaTeropuil U T.11. THOE U31105KEHHOE JTEKTOPOM
JIOJDKHO OBITH 3aIIFCaHO CBOMMH CIIOBaMH. PekoMeH ryeTcs BEIpaboTaTh U UCIIOIB30BaTh AOIyCTUMBIC COKpAICHUS HanOoiee
pacnpocTpaHEeHHBIX TEPMUHOB U MOHATHH.

B KOHCTIEKT peKOMEHIyeTCs 3aHOCHTE BCE, UTO MPEIoIaBaTellb MUIIET Ha JOCKE, a TAKKe PeKOMEHAYyeMbIe (hOPMYIIBI, CXEMBL,
TaOJHIIBI, THAaTPAMMBI U T.11.

PexomenyeTcst H3yduTh U OTpabOTaTh MPOCTyIIaHHbIE JIEKIIMH 0€3 IPOMENICHHS — 3TO 3HAYUTEIIBHO CIKOHOMUT BpeMs
CMOCOOCTBYET Iy4llleMy YCBOEHHUIO MaTepHana.




JlabopaTopHsle pabOTHI

JlabopaTopHBIE 3aHATHS IpeTHA3HAYEHBI [UIS 3aKPETICHIUS 3HAHNH, HOTyIeHHBIX 00yJalOINMHUCS ITPH OCBOSHUH TEOPETHIECKOTO
Martepuana. B xone nposeaeHus 1ab0paTopHOil pabOTH! HCIONIB3YIOTCA METOHYECKUE YKAa3aHUS 110 JUCIUIIINHE.

CamocTosiTenbHas pa60Ta

Ocoboe MecTo cpeu BUIOB CAMOCTOSTEIbHON pabOThI 3aHUMAET paboTa ¢ JIUTepPaTypoi, FNeKTPOHHO-ONOINOTEUHBIMH PEeCypcaMu
¥ NH(QOPMALMOHHO-CIIPAaBOYHBIMH CHCTEMAMH, SBIISIOIIMECS OCHOBHBIMH METOJIAMH CAMOCTOSTEIBHOTO OBJIA/ICHUS 3HAHHSAMH.

CaMOKOHTPOIIb

CaMOKOHTpOJIb 3HaHHH, MOTy4EHHBIX YYalIUMUCS IPU U3y4€HHU Pa3/eNoB (OCBOEHUE TEOPETHYECKOrO MaTepHUaa, BHIOTHEHUE
MPaKTHYECKNX 33IaHNI) PEKOMEHIyeTCsl OCYIIECTBIATH C IIOMOIIBIO OIEHOYHBIX cpencTB «KOHTpoIBHEIE BOIPOCH U «TecToBBIE
BOIIPOCHI», IPEICTABIECHHBIX B DOH/IE OLIEHOUHBIX CPEJICTB. JJaHHBIE pecypchl O3BOIAIOT 00YJAIOMIEMYCs CAaMOCTOSTEIBHO
OLICHUTb CTEIECHb YCBOCHMS MaTepHala.

MeTOHI/I‘IeCKI/Ie PEKOMEHIAUU 110 OGy‘IeHI/IIO JIM1L ¢ OTPAHUYCHHBIMH BO3MOKHOCTAMU 310POBbSA U UHBAJIMIOB:

B cooTBeTCTBHM ¢ METOAMYECKUMU pekoMeHaarusiMu Munoopaayku PO (yrB. 8 anpens 2014 r. N AK-44/058H) B kypce
MIPEIIIOIaraeTcsl HCIOMb30BaTh COIMATLHO-AKTUBHBIC M PE(IECKCUBHBIC METOBI O0YUSHHSI, TEXHOIOTUN COIIMOKYITBTYPHOM
peaduIMTamy C UeNbl0 OKa3aH!s IOMOIIH B YCTAHOBJICHUHU TOJTHOIEHHBIX MEXIMYHOCTHBIX OTHOIIEHHUH C JPYTHUMHU CTYACHTaMH,
CO3JaHUH KOM(OPTHOTO IICUXOJIOTUYECKOTo KIIMMaTa B CTyeHuecKoii rpymre. [Togoop u pa3paboTka y4eOHBIX MATEPHAIIOB
TIPOU3BOJIATCS, TIO MEpEe HEOOXOAUMOCTH, C YISTOM TPEIOCTABIICHUS MaTepHaa B pa3IuyHbIX (hopMax: ayTualbHON, BU3YaJIbHOM,
C MCIIOJIb30BAHUEM CIIEIHATBHBIX TEXHHUECKHX CPEICTB U HHPOPMALMOHHBIX CUCTEM.

OcBoenne aucuuruuHbl TuiamMu ¢ OB3 ocymecTBiseTcs ¢ UCIOIb30BaHUEM CPEACTB 00yUYeHHs OOLIETo U CIIELHaIbHOTO
HasHa4YeHU (MIEPCOHATBHOTO ¥ KOJUIEKTUBHOTO HCIOIB30BaHus). MaTepruanbHO-TeXHHYECKOe 00ECIICUYCHUE PeTyCMaTpUBACT
TPUCTIOCOOICHHE ayIUTOPHi K HykaaM i ¢ OB3.

dopma IpoBEACHUS ATTECTAIMU AT CTYICHTOB-UHBAJINIOB YCTAHABIMBACTCS C YI€TOM UHIUBUIYAIBHBIX MICUXO(PH3MUECKUX
ocobenHocteid. s crynenros ¢ OB3 nmpemxycmarpuBaercs JOCTymHast (popMa MpeI0CTaBICHUS 3aJaHNl OLIEHOYHBIX CPEIICTB, a
UMCHHO:

. B TI€YATHOI WM 3NIEKTPOHHOH (opmMe (I JINI] ¢ HAPYIICHUSIMH OIIOPHO-IBUIATEIIFHOTO aImapara);

. B IeyaTHOH (opMme WM dIEKTPOHHOH (opMe ¢ YBETHUEHHBIM IIPU(TOM M KOHTPACTHOCTBIO (VIS JIMI] C HapyIIEHUSIMU
CllyXa, peUH, 3peHHs);

. METOJIOM YTEHUS aCCHCTEHTOM 3aJaHus BCIyX (AJIS JIMI] C HApYIICHUAME 3PCHHUS).

CryneHTaM ¢ MHBAJTUAHOCTBIO YBEIMUMBAETCS BpeMs Ha MOJATOTOBKY OTBETOB Ha KOHTPOJBHBIE BOIPOCHL. J{JIsl TAKUX CTYAEHTOB
MpeaycMaTpUBaeTCs JOCTYIHAsA (GopMa MPeAOCTaBICHUS OTBETOB Ha 33JJaHMUsI, & UMCHHO:

. MMUCHbMEHHO Ha Oymare Wiy HaOOpOM OTBETOB Ha KOMITBIOTEPE (LIS JIAI[ ¢ HAPYIICHUSIMH CJIyXa, pedn);

. BBIOOPOM OTBETa W3 BO3MOXKHBIX BAPHAHTOB C MCIOJH30BAaHUEM YCIIYT ACCHCTEHTA (IUIS JIUI ¢ HAPYIICHHSIMA OTIOPHO-
JIBUTATENFHOTO anmapara);

YCTHO (JUTs JIMII C HAPYLICHUSAMH 3PEHHSI, OTTOPHO-IBUTATEIILHOTO amapara).




