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

2018 r.

BHCKTPOTCXHI/IKa 1 JJICKTPOHHKA

paboyas nporpaMma JUCIUIIIAHBI (MOTYIIs)

3aernneHa 3a Kaq)enpoﬁ ABTOMaTI/IKa, IJIEKTPOHUKA U BBIYMUCTIUTEC/IbHAA TEXHUKA

YueOHslil 1aH 18.03.02-MODUL-zaoch-PRKL-n16.plx
Hampasnenne 18.03.02 Dnepro- u pecypcocOeperaronye Mpoueccbl B XUMHYECKOH
TEXHOJIOTHH, HeYTEXUMHIH 1 OHOTEXHOIOTHH
mpodpuns  "MamuHEI W anmapaThl XUMHYECKHX, HedTemepepadaThIBAIONINX U
He(PTEeXMMHYECKHUX MPOU3BOJICTB"

Kpamuduxarus O0akanaBp

®dopma oOyueHust 3a04Has

OO6mast TpyI0eMKOCTh 53ET

YacoB 1o yaeOHOMY ITaHy 180 Bupgs! koHTpoOJIA Ha Kypcax:
B TOM YHCIIE: 9K3aMEHHI 2

ayJIUTOPHBIE 3aHATHS 20
caMoCTosATeNbHast paboTta 160

Pacnpenenelme Yaco0B JUCHUIIJIMHBI IO KypcaM

Kypc 2
Hroro
Bun 3anartuii VII | PII

Jlexuu 4 4 4 4
JlaboparopHbie
IIpakTuyeckue 8 8
B tom uucne uHT. 10 |10 |10 (10
Uroro ayn. 20 120 |20 |20
KonrakTHas paborta 20 120 |20 |20
Cawm. pabota 160 | 196 | 160 | 196
HUroro 180 | 216 | 180 | 216




IIporpammy coctaBui(n):

K.m.H., Ooyenm B.B. Kop3un

Pabouas nporpamma ooOpeHa Ha 3aceaHUH Kadeapsl
ABTOMATHKA, YIEKTPOHUKA U BLIYHC/IUTEIbHAS TEXHUKA

IIpoTokom or 2017r1. Ne
Cpox aevictBust nporpammsr: 2018-2022 yu.r.
3aB. kadpenpoit Cunae A.A.

Pabouas mporpamMMa JUCIIUIIIIHHEL

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

paspabotana B coorBercTBrE ¢ PT'OC BO:

®DenepanbHblil TOCYIapCTBEHHBIH 00pa30BaTeIbHbIN CTaHAApT BhICLIEr0 00pa30BaHMs MO HampaBieHHIO moaAroToBku 18.03.02
SHEPI'O- U PECYPCOCEEPETAIOIIUE ITPOLIECCHI B XUMHWYECKOI

TEXHOJIOTU, HEOTEXNUMHNU 1 BUOTEXHOJIOI'MU (ypoBens OGakanaBpuara) (mpuka3 MunoOpaayku Poccunt ot
12.03.2015r. Ne227)

COCTaBJICHA HAa OCHOBAHHUU y‘IC6HOFO IJ1aHa:

Hamnpagsnenne 18.03.02 DHepro- u pecypcocOeperaromye mporuecchl B XUMAYECKOH TEXHOJIOTHH, He(TEXUMUHN U OMOTEXHOJIOTUHI
npodune "MaIIMHEL ¥ anmapaThl XUMUYECKHX, HedTernepepabaTIBaONMX U HEPTEXUMHIESCKUX TIPOU3BOACTB"

YIBEPKAECHHOIO YuéHbIM coBeTOM By3a 0T 30.08.2017 mpoTokoi Ne 1.
PaGouast nporpamma o100peHa yUeHBIM COBETOM (haKyiIbTeTa
IIpoTokom oT 2017r. Ne

Cpok neiictBus mporpammsl: 2018-2022 yu.r.
Jekan ¢akynprera



Buzuposanue PII] nJist ucioJiHEHUsI B 0UepeAHOM y4eOHOM roay

Pabouas mporpamMma mepecMOTpeHa, 00CyXIeHa i 0J00peHa Ui
ucronaaenus B 2018-2019 yueObHOM roay Ha 3aceganuu kadeapsl

ABTOMaTI/[Ka, JIEKTPOHUKA U BBIYHC/IUTECJIbHAA TEXHUKA

[Ipotokom or 2018 r. Ne
3aB. kadenpoii Cunaes A.A.

Buzuposanue PIIJ] 1J1s1 ucno/iHeHUSI B 0UepPeTHOM y4eOHOM roay
Pabouas mporpamMMa rnepecMoTpeHa, 00CyX/IeHa i 0J00peHa Ui
ucronaaenus B 2019-2020 yueOHOM roay Ha 3acegaHuu kadeapsl

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

IIpotokom ot 2019 . Ne
3aB. kadenpoii Cunaes A.A.

Busuposanue PII/I 11 ucnoJjiHeHUs1 B 04epeIHOM YUeOHOM roay
Pabouas mporpamMMa nmepecMOTpeHa, 00CyxIeHa i 0J00peHa Ui
ucronaaenus B 2020-2021 yueOHOM roay Ha 3acegaHuu kadeapsl
ABTOMATHKA, YIEKTPOHUKA U BBIYUCIUTEIHLHASI TEXHUKA

[Iporokom o 2020T. Ne
3aB. xaenpoit Cunaes A.A.

Buzuposanue PII/] 1J1s1 Mcio/iHeHUsI B 0UepPeTHOM y4eOHOM roxy
Pabouas mporpamMma mepecMOTpeHa, 00CyxIeHa i 0J00peHa Ui
ucronauenus B 2021-2022 yueOHOM roay Ha 3acegaHuu kadeapsl

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

IIpotokom ot 2021r. Ne
3as. xaenpoit Cunaes A.A.

lon Paspen P BHeceHHble u3MeHeHus




1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1 | Llenpro AUCIMIUIMHEI SBIACTCS U3YUCHUE MIPUHIUIIOB OCTPOCHHMS, XaPAKTEPUCTHK, (QYHKIIMOHUPOBAHUS STEKTPUICCKIX
U 3JIEKTPOHHBIX LIENEH, 2JIEKTPUYECKUX MAIUH IIOCTOSIHHOIO U IIEPEMEHHOIO TOKA.

1.2 | 3amaum IUCHIUTIINHEL:

1.3 | - bopMupoBaHue 3HAHUH 0 3aKOHAX ¥ COBPEMEHHBIX METOIAX PAacueTa 3JIEKTPUIESCKUX IEHeH U AIIeKTPOMATHUTHBIX
ToJIeN U DJIEKTPOTEXHUYECKUX U DJIEKTPOHHBIX YCTPOICTB;

1.4 | - mproOpeTeHe HABBIKOB pacueTa U aHaJIM3a IIapaMeTpoB MEKTPHUUCCKUX I[eTeil, TOKOB U HaNlpsHKSHUH B
YCTAHOBHMBIIUXCS M IEPEXOAHBIX PEKUMAaX JIMHEMHBIX U HEJIMHEMHBIX CXEM 3aMEILEHUS NEKTPUYECKUX LIeTIe;

1.5 | - bopmupoBanue 3HaHUI 00 OCHOBHBIX THUMAX YJIEKTPUUECKUX MAIINH, UX KOHCTPYKTHBHBIX OCOOCHHOCTSIX U HX
TEXHUYECKHUX XapaKTePUCTUKAX;

1.6]- HpI/IO6pCTCHI/I€ HAaBBIKOB BJIaJACHU IMaKCTaMU NPUKIAAHBIX IIPOrpaMM pacucTa dJICKTPUIYCCKUX ueneﬁ;

1.7 | - yMeHHE OTB30BATHCS HIEKTPOU3MEPUTEILHBIMU IPUOOPAMH.

1.8

2. MECTO JMCIIMIIVIMHBI B CTPYKTYPE OOII

Huxn (paszen) OOIT: | b1.b

2.1 | TpeGoBaHus K NpeBAPUTE/ILHOI OATOTOBKE 00YYaK0IIerocs:

2.1.1 | Texundeckas mexanuka (Teopus MEXaHU3MOB U MAITHH)

2.1.2 | KommbrotepHas rpaduka

2.1.3 | MammunHas rpaduka

2.1.4 | ConpoTHBIEHHE MaTEePHATIOB

2.2 | AucuMnJMHbI M NPAKTUKH, JI51 KOTOPBIX OCBOEHHUE TAHHOM JUCUMIJIMHBI (MO1YJ/Is1) HEO0OX0IMMO KaK
npealiecTByouiee:

2.2.1 | TloaroroBka K mpoIieIype 3aliuThl U MPOIeIypa 3alluThl BEITYCKHON KBATH(UKAITOHHOH paboThI

2.2.2 | KommbrotepHas rpaduka

2.2.3 | MammunHas rpaduka

2.2.4 | ConpoTHUBIECHHE MAaTEPHATIOB

2.2.5 | IlpoexTupoBaHue MPEANPHUATUI MUIIEBBIX POU3BOICTB

2.2.6 | [IpoexTrpoBaHKe MPEANPHUATHI XUMUIECKIX IIPOH3BOACTB

2.2.7 | Texanueckast Mexannka (Teopus MEXaHU3MOB 1 MaIlINH)

2.2.8 | KoHCTpyHpOBaHHE 1 pacdeT 3JIEMEHTOB 00O0pPYZOBAHUS MHIIEBOTO IIPOMU3BOACTBA

2.2.9 | KoHCTpyHpOBaHHE U pacdeT JIEMEHTOB 000PYIOBAHUSA XHMHUYCCKOH TEXHOJIOTHH W HEPTEXUMUHT

2.2.10 | Texunveckas mexaHuka (Jleranu MalvH U OCHOBBI KOHCTPYHPOBAHHUS)

2.2.11 | TeopeTnueckre OCHOBBI SHEPTO- U PECYPCOCOEPEKEHHS B XUMUUECKONW TEXHOIOTUU

2.2.12 | lIpenauruioMHas mpakTUKa

2.2.13 | Cucremsl ynpasieHUs XMMUKO-TEXHOJIOTMUECKUMHU IPOLECCaMU

2.2.14 | Hane)XHOCTh TEXHUYECKUX CHCTEM

2.2.15 | Teopus aBTOMaTU4YECKOI0 YIIPABICHHUS

3. KOMIIETEHLINU OBYYAIOIIETOCSI, POPMUPYEMEIE B PE3YJILTATE OCBOEHNS ANCLIUILINHEI
(MOZY.JIsA)

ITK-7: roTOBHOCTBIO OCBAMBATH U IKCIUIyaTHPOBATH HOBOE 000PYAOBAHNE, IPMHUMATD Y4acTHe B HAJIAXKMBAHUH,
TeXHUYECKHUX OCMOTPAX, TEKYIIUX PEMOHTAX, IPOBEPKE TEXHUYECKOI'0 COCTOSIHUS 000Py/10BAHUS U IPOTPAMMHBIX CPE/ACTB

INK-18: cnoco6HOCTHIO MPOEKTUPOBATL OT/AECJIbHbIC Y3J1bI (annapaTu) C UCMTOJIB30BAaHUEM ABTOMATU3UPOBAHHBIX
NPHKJIAAHBIX CUCTEM

B pe3yjabTaTe OCBOCHUA TUCHUIIIIMHBI 06y‘[alﬂ]].lﬂﬁ(‘.ﬂ JOJIXKECH

3.1 | 3HaTn:

3.1.1 |- cnocoObI 0cBOEHHS U HKCIITyaTallul HOBOrO 000pynoBaHus B o0nacTu 3nekrporexHuku (ITK-7).

3.1.2 | - cnocoObI MPOEKTUPOBAHMS OTICNIBHBIX Y37I0B B 00mactu anekrporexHukd (ITK-18).

3.2 | YmeTh:

3.2.1 | - ocBamBaTh W IKCILTYaTUPOBATH HOBOE 000pyIOBaHUE B 001acTH AmekTpoTexHukH (I[TK-7).

3.2.2 | - pOeKTHPOBATh OTHACIBHBIC Y3/IbI B 001acTH ekTpoTexHuku (ITK-18).

3.3 | Baragersn:




33.1

Bnanets:

332

- TOTOBHOCTBIO OCBaMBAaTh M HKCIUTYaTHPOBATh HOBOE 000py0BaHue B obnactu anekTporexauku (ITK-7).

333

- CIOCOOHOCTBIO MPOSKTUPOBATH OTACTBHBIC Y3IIbI B 001acTh anekTporexHuku ([TK-18).

4. CTPYKTYPA U COAEP KAHUE JUCHUIIJIMHBI (MOIYJISA)

Kon
3AHATUSA

HaumeHoBaHue pa3/iesioB U TeM /BUJ
3aHATHS/

Cemectp /
Kvpe

Yacos

Komneren-
JIginie

Jluteparypa

Hutpe
PAKT.

IIpumeuanue

Pazgen 1. OcHoBHBIE onpee/IeHusl U
MeTOIbI pacyeTa JMHEeHHbIX
3JIEKTPHYECKHX LeMneil MOCTOSIHHOTO
TOKA.

1.1

OCHOBHBIC OTIpEeNICHNS] U TOHATHS
JNIEeKTpUUECKUX Ierneil. OCHOBHBIE
MOHATHS U 0003HAYCHUS INEKTPUICCKHX
BEJINYMH U 3JIEMECHTOB 3JIEKTPHISCKUX
LIeNeH, MX CBOICTBA U XapaKTEPUCTUKU.
B3aumMHble ipeoOpazoBaHus MTaCCUBHBIX
3JIEMEHTOB NIPH [OCIIEI0BATEILHOM 1
MapaJiIeNbHOM COSIUHEHNH UX.
Tononornueckrue KOMIIOHEHTHI
JNEKTpUUYECKUX cXeM. BeTBb, y3ern,
KOHTYP, IBYXIIOJIOCHHK,
YETBIPEXTIOTIOCHUK.

OCHOBHBIE 3aKOHBI JIEKTPUUECKUX LIeei
- 3akoHbl OMa, Kupxroda u Jxoyms -
Jlenma. Pexxumbl paboTHI peatbHOTO
ucrounuka DJ[C.

/JTex/

0,2

IIK-7

J1.1JI1.2

J1.3J12.1

J2.2J12.3
010520354

0,2

1.2

Pacuér nenei nocTostHHOTO
toka.CocTaBiieHHe ypaBHEHHII 110
TIepBOMY U BTOpoMy 3akoHaMm Kupxroga.
Merton AByX y3710B.

DJEMEHTBI CXEM 3aMCIICHHUS, UX
cBoifcTBa U XapaxkTepucTuku. /J1ab/

0,5

ITK-7 K-
18

JI1.1J11.2
JI1.3J12.2
J12.3J13.1
JI3.3713.4
0105203354

0,5

1.3

TToHsTHS NTUHEHHBIX ¥ HE JTMHEHHBIX
1ernei nmocTossHHOIro Toka. He nuHeinble
3JIEMEHTBI SJIEKTPUUYECKUX LIeTei
MOCTOSTHHOT'O TOKA.

Ilepexoanble npolecchl B 3J1EKTPUUECKOMN
LIETIH TIPY TIOJIKITIOYCHHUH
nocienopareasHoro coenuaenns R,L,C -
3JIEMEHTOB K UICTOYHHUKY IIOCTOSIHHOTO
Hanpsoxenus. /TIp/

0,5

IIK-7 IIK-
18

J1.1J11.2
J1.3J12.2
2.3
010520354

0,5

Paznen 2. OcHoOBHBIE OnpeieJIeHUs U
MeTO/bI pacyeTa JUHeHHbIX
3J1eKTPUYECKHUX Iieneil mepeMeHHoro
TOKA.

2.1

CuHycouaanbHBIN TOK U OCHOBHBIC
XapaKTepU3YIOIIIE eT0 BEJIMYMHBL
Croco0bI IIpeACTaBICHUS U TapaMeTpPhI
CHHYCOUIAIbHBIX BEJIMYHH.
MrHOBeHHOE 3HaYCHUE CHHYCOUIAIEHOTO
TOKa (HaNpsDKeHN).

Cpennee 3HaUCHHE CHHYCOUIATBHOTO
TOKa (HaNpsKCHUS).

JelicTBytomiee 3HaueHHE
CHHYCOHMJTAJIFHOTO TOKA (HATIPSKEHI).
/JTex/

0,2

IK-7

JI1.1J11.2
JI1.3J12.2
J12.3
01032233524

0,2

2.2

KommekcHbIi MeTo pacueTa JTMHEHHbBIX
nenei nepeMeHHoro Toka. Tpu GopMer
3aMMMCH KOMIUIEKCHBIX BenmunH. /J1a6/

0,5

IK-7 IIK-
18

J1.1J11.2
JI1.3J12.2
JI2.3J13.1
JI3.3J13.4
310323354

0,5




2.3 AKTHUBHOE, peaKTUBHOE, [TOJIHOE U 0,2 TIK-7 JI1.1J11.2 0,2
KOMIIJIEKCHOE COTPOTUBIICHUS U JI1.3J12.2
NIPOBOJUMOCTD LeNH. TpeyroapHuK J12.3
conporusneHuil. TpeyrorsHuK 01323334
npoBoauMocTeil. BekTtopHas nuarpamma
HaINpsDKeHUH U TOKOB. /JIex/

2.4 MOILIHOCTb JIEMEHTOB 3IEKTPUUECKUX 4 IK-7 JI1.1JI1.2 0
1ernei NepeMeHHOr0 CHHYCOUIATbHOTO JI1.3J12.2
TOKA. J12.3
IToHsiTHE aKTUBHOMN, pEaKTUBHOM, TTOJTHOM D132 303 D4
1 KOMITICKCHOH MOIITHOCTH.

Koa¢¢punuent MontHocTH, CIoco0sI €To
TIOBBIILICHUS.
/Cp/

2.5 Pe3oHaHCHBIE SIBTIEHUS B 3JIEKTPUUECKUX 0,5 TIK-7 TIK- JIT.1 JI1.2 0,5
LIETISIX IIPU IIOCJIEI0OBATEIIbHOM U 18 JI1.3J12.2
napasensHoM coeaunennu R,L,C - J2.3
3JIEMEHTOB, YCIIOBHSI PE30HAHCA, 013233 34
BEKTOpHAsI JrarpaMma, pe30HaHCHBIC
KpuBble. Pe3oHaHC TOKOB U
Hanpspkenuit. /TIp/

2.6 HccnenoBanue pe30HaHCHBIX SIBJICHHA B 1 ITK-7 TIK- JIL.1J11.2 1
SJIEKTPUYECKUX LIETISX TIPU 18 JI1.3J12.2
TIOCJIEJOBATEIBHOM U MapajieIbHOM JI2.3J13.1
coenunennu R,L,C - aneMeHTOB, yCIoBUS JI3.2 JI3.3
pe3oHaHca, BEKTOpHAs Juarpamma, J13.4
pe30oHaHCHbBIE KpHBbIe. Pe30HaHC TOKOB U 21323354
HanpsbkeHuit. /J1a6/

Paznen 3. Tpexda3suble nenm.

3.1 TpexdasHbie nenu ¢ CHMMETPUYHBIMHU 0,2 IK-7 JI.1J11.2 0,2
MIPUEMHHUKAMU TPU COSTUHEHUH 3BE310H JI1.3J12.2
U TPEYTOJIbHUKOM, 3JIEKTPUUECKAs CXEMa, J12.3
BeKTOpHas quarpamma. /Jlex/ 01323334

3.2 Tpexdasubie nenu ¢ 4 TIK-7 JI1.1J11.2 0
HECUMMETPUYECKUMHU TIPUEMHUKAMU TIPU JI1.3J12.2
COEJIMHEHHE 3BE3/I01 U TPEYrOJIbHUKOM, 2.3
JIEKTPUUECKAs CXeMa, BEKTOPHAs 01323334
nuarpamma. /Cp/

33 AKTHBHasI, peaKTUBHAs, ITOJIHAS U 0,5 TIK-7 T1K- JIL.1J11.2 0,5
KOMIDIEKCHAs MOITHOCTB B TpeX(a3HBIX 18 JI1.3J12.2
LeTIX CHHYCOUaIbHOTO ToKa. /IIp/ J12.3

21223324

34 HccnenoBanue TpexdaszHbIxX menen npu 1 TIK-7 TIK- JI.1J11.2 0
COEIIMHEHHUHU 3BE31101 1 18 JI1.3J12.2
TpeyroasHUKOM. /J1ab/ J12.3J13.1

JI3.2J13.3
JI3.4
31323354
Paznen 4. MarHuTHbIe LN

4.1 OCHOBHBIE MarHUTHBIC BEJIMYUHEI 1 0,2 TIK-7 JIT.1 J11.2 0,2
3aKOHBI 3JIEKTPOMAarHUTHOT'O TIOJIS. J1.3J12.2
CBoOMCTBa ¥ XapaKTEPUCTHKU 2.3
(eppOMarHUTHBIX MaTEPHAJIOB. 010202354
MarHuTHBIE e MOCTOSTHHBIX
MAarHUTHBIX IOTOKOB.

/JTex/

4.2 IIpumeHeHne 3aK0Ha TTOJTHOTO TOKA JIJIsSt 0,5 ITK-7 TIK- JIL.1J11.2 0,5
aHaJIM3a U pacueTa MarHUTHOM IIeTIH. 18 JI1.3J12.2
3axonsl Oma u 3akoHbI Kupxroda s J12.3
MarHuTHBIX Lenel 21222354

Mp/

Paznen 5. Tpancgopmaropsbl




5.1 Y CcTpolcTBO U IPUHLUI JEHCTBUS 0,2 IIK-7 J1.1J11.2 0,2
onHo(Ma3HOro TpaHchopmaTopa. JI1.3J12.1
YpaBHEHHS FIIEKTPUUECKOTO U J2.2712.3
MarHuTHOTO COCTOSTHHS. 01323334
Cxempl 3aMelieHus Tpanchopmaropa.

/JTex/

5.2 OmebIT X0JI0CTOr0 X01a TpaHchopmaropa, 4 ITK-7 TIK- JI1.1JI1.2 0
CXEMa, YCIIOBHSI IIPOBEICHNUS, 18 JI1.3J12.1
H“3MepsieMble U pacueTHbIE apaMeTpBhI. J12.3
OMNBIT KOPOTKOTO 3aMBIKaAHHS 013233 54
TpaHcdopmaTopa, cxema, YCIOBHS
MIPOBEICHUS, U3MEPSIEMbIE H PACUETHBIE
MapameTpBlL.

Iotepu B TpaHC(OpMaTOpE, ONpeIeIeHIEe
noreps. KITJ] Tparcdopmaropa.
/Cp/

53 Tpexdasnslii TpancGopmaTop. 1 IIK-7 IIK- JI1.1JI1.2 0
ABtoTpanchopmarop. M3MepurtenbHbIe 18 JI1.3J12.1
tpancdopmaropst. /TIp/ 2.3

010323334
54 HccnenoBanue pexuMoB paboThI | IIK-7 IIK- JI.1J11.2 0
TpaHcgopmaropa. /J1a6/ 18 JI1.3J12.1
J12.3J13.1
JI3.2J13.3
J3.4
31323354
Pazgen 6. MalmiMHbI NOCTOAHHOIO TOKA

6.1 YCeTpolCcTBO M IPUHIIUIT ICUCTBUS MAIIUH 0,2 IK-7 JIL.1J11.2 0,2
nioctostaHOro ToKa (MIIT), peskumer JI1.3J12.1
reHeparopa 1 ABUraTessl. J12.3
CriocoObl BO30YXKIEHHUS MaIlIUH D152 D53 54
noctostHHOTO ToKa. dopmyner DJ1C
O0OMOTKH SIKOPS M DJIEKTPOMArHUTHOTO
MOMEHTA.

JlBHUTaTeNh MapauIeIbHOTO BO30YKICHUS.
OCHOBHBIE YpaBHEHUS TBUTATEIIS,
pabouue 1 MexaHHYecKast
XapaKTepUCTHKA TBUTATEIIS.

Croco0sI ITycKa M peryJaupoBaHus
CKOPOCTH.

/JTex/

6.2 HccnenoBanue MaliH MOCTOSTHHOTO 1 TIK-7 TIK- JIL.1J11.2 0

Toka /J1ab/ 18 J1.3J12.1
J12.3J13.1
JI3.2J13.3
J3.4
31323354
Pazgen 7. AcHHXPOHHBIEC MALIMHBI

7.1 YeTpoiCcTBO U IPUHIUIT ACHHXPOHHBIX 0,2 TIK-7 JI1.1J11.2 0,2

maruH. /Jlex/ JI1.3J12.1
2.3
31323354

7.2 YeTpoicTBO U IPUHIUTT IEUCTBUS 4 TIK-7 TIK- JIT.1 J11.2 0
Tpex(a3zHOro aCHHXPOHHOTO IBUTATEIIS. 18 JI1.3J12.1
Bpaumiaronieecss MarHUTHOE MOJIE CTATOPA. 2.3
3J1C 0OMOTOK cTaTopa u poTopa. 013233 54

Ckonpxenue. YacTora BpallieHUs poTopa.
DNeKTPOMarHUTHBII MOMEHT.
MexaHu4deckue u padbouue
XapaKTePUCTHKH.

/Cp/




73 Crioco0slI Iycka aCHHXPOHHOTO 1 IK-7 IIK- JI.1J11.2 0
JBUraTes. 18 JI1.3J12.1
CriocoObI perynupoBaHHs CKOPOCTH 123
acCHHXPOHHOTO jaBHUrarensi. CrocoOs! 01323334
TOPMOYEHHUSI ACHHXPOHHOTO IBUTATEIS.

Mp/
7.4 HccnenoBanne aCHHXPOHHOTO JABUTATEINS 1 ITK-7 TIK- JI.1J11.2 0
C KOPOTKO3aMKHYTBIM POTOpoM. /J1ab/ 18 JI1.3J12.1
JI2.3J13.1
JI3.2J13.3
J3.4
01323334
Pasnen 8. CHHXpOHHBIE MAIIMHBI

8.1 Y CTpolCTBO ¥ MIPUHIUI CUHXPOHHBIX 0,2 IIK-7 J1.1J11.2 0,2

MartuH. /JIex/ J1.3712.1
J2.3
31323354

8.2 Y CeTpolcTBO U IPUHIUI JEHCTBUS 4 IIK-7 IIK- J1.1J11.2 0
CHUHXPOHHOTO JIBUraTesl. 18 JI1.3J12.1
DNEeKTPOMarHUTHBII MOMEHT U 123
MEXaHUYECKasl XapaKTEePUCTHUKA. 010202354
3aBHCUMOCTH MOMEHTA OT YIJIa HArPy3KH.

IIyck cunxponnoro asuratens. U —
00pa3HbIe XapaKTePHUCTUKH.
/Cp/

8.3 Br160p anexTponBuratens npu 1 TIK-7 I1IK- JI1.1J11.2 0
TOCTOSIHHOM U NIEPEMEHHOM Harpy3Kax. 18 JI.3J12.1
TumnoBsIe pesKUMBI paOOTHI J12.3
anexTponpusoxa. /Ip/ 010209354
Paznea 9. [losrynpoBoiHUKOBBIE 1HOABI

9.1 VYcnoBuble 0003HAYSHHUS, TIPUHIIATT 0,2 TIK-7 JI1.1 0,2
nevicteuss, BAX 1 HazHaueHHe JI1.2J12.3
TIOJIYTIPOBOAHUKOBBIX JTHOJIOB. 013233 54
IIpuHIUT paboThl BHIPSIMHATEIS.

Koadduuunent mynbcarmid.
DekTpudecKue GUIBTPHL.
/JTex/

9.2 OnHO(a3HbII BBIPSIMUTENb CO CpEAHEH 4 TIK-7 TIK- JI1.1 0
TOYKOH. DNEeKTpHUIECcKas CXeMa, 18 J1.2J12.3
BpeMeHHbIe nuarpaMmal. /Cp/ 213233 54

9.3 MocToBOi#1 01HO(DA3HBIH BBITPSIMHUTENb. 4 TIK-7 T1K- J.1 0
OnekTpuueckas cxema. JIoOCTOMHCTBA U 18 JI1.2J12.3
Henocratku. /Cp/ 01323334

9.4 Tpexda3Hblif MOCTOBOH BBIIPSMUTEIb. 1 IIK-7 IIK- J1.1 0
DINeKTpUYecKas cXxema, BpeMCHHBIE 18 JI1.2J12.3
nuarpammsl. /TIp/ 2102202354

9.5 VYmpasnsemslil BeIpsiMuTens. biok- 1 TIK-7 TIK- JI1.1 1
CXEMa BBIIPAMHUTENS, JIEKTPUYECKAs 18 JI1.2J12.3J13.
CXeMa, BpeMeHHbIC TuarpamMMsl. /J1a6/ 1J13.2J13.3

JI3.4
31323354
Pazgen 10. BunoJisipHble TPAH3UCTOPBI

10.1 BunonspHble TpaH3UCTOPBI — YCTPOMUCTBO, 0,2 IIK-7 J1.1 0
0003HaYeHUs1, MPUHLIUT pabOThHI U JI1.2J12.3
PEXXHUMBI paOOTHI. 013233 34
BonsTamnepHbIe XapaKTepHCTHKA
OUIONAPHBIX TPAH3UCTOPOB.

/JTex/

10.2 CXeMbI BKIIFOUEHUS OUITOJISPHBIX 0,2 TIK-7 JI.1 0

tpansucropos (OB, 03, OK). /Jlex/ JI1.2J12.3

010520354




10.3 HccnenoBanue cxeM BKIIIOYEHUS 1 TIK-7 ITIK- JI1.1
OWITONIAPHBIX TPaH3UCTOPOB. /J1ab/ 18 JI1.2J12.3J13.
1J13.2J13.3
J3.4
21323354
Pa3nen 11. ITosieBbie TPaH3UCTOPHI

11.1 [ToneBble TpaH3UCTOPHI, YCTPOICTBO, 0,2 IK-7 J1.1
0003HaYCHHE, TPUHITUT PabOTHI U JI1.2J12.3
peXuUMBI paboThL. /JIex/ 31323354

11.2 CxeMbl BKIIFOUEHUS U BOJIbTaMIIEpHbIE 1 TIK-7 T1IK- J1.1
XapaKTePUCTUKH MOJIEBBIX 18 JI1.2J12.3
Tpansuctopos. /I1p/ 313233 54
Paznes 12. Cxembl Ha
MOJIYNPOBOHUKOBBIX 3JIEMEHTAX

12.1 TpaH3UCTOpHBIE YCUIUTEINN. 0,2 IIK-7 J1.1
Knaccudukanus ycunureneit. OCHOBHbIE JI1.2J12.3
rapameTpbl YCUJIUTENs. Y CUIIUTEINh 013233 54
HaNPsDKSHUS C OOIIAM DMHTTEPOM,

JJIEKTPHUYECKAsl CXeMa, OCHOBHBIE
XapaKTEePUCTUKH.

Pesxxnmbl paboTHI ycrutnTenei.
/JTex/

12.2 Omneparronssle ycuutend. OCHOBHBIE 0,2 IIK-7 J1.1
CXEMBI OIIEPAIIMOHHBIX YCHITUTEIICH. JI1.2J12.3
Amnaiorosble cxeMbl Ha OY: cyMMaTOpBI, 0102202354
BBIUUTATENH, PETYIHPYEMbIE HCTOYHUKU
TOKA M HAMPSKCHUSL.

/JTex/

12.3 Tupucropsr. [Ipuauun neictus, 0,2 IK-7 JI.1
YCIOBHOE 0003HAUEHHE, BOJIbTaMIIEpHAs JI1.2J12.3
XapaKTepUCTHUKA. 010323334
HuBeptopsl. Onpenenenue Cxema u
TIPUHITAT JICHCTBUSI aBTOHOMHOTO
WHBEPTOPA TOKA.

/JTex/

12.4 T'enepatopsl. Onpenenenue Cxema u 1 TIK-7 TIK- JI1.1

npuHIUN aevicreus. /Ip/ 18 JI1.2J12.3
31323354
Paznea 13. LHudposrie yerpoiicTBa
13.1 Jlornueckue 37IEMEHTHI U JIOTHIECKHE 0,2 TIK-7 JI1.1
onepauuu. [Ipumep npumenenus. /Jlex/ JI1.2J12.3
313233 54
13.2 Tpurrepsr. Kinaccudukanms. /JIex/ 0,2 IK-7 J1.1
J1.2J12.3
01323334

13.3 CYeTYnKH U CyMMaTOPBI. 0,2 TIK-7 JI1.1
Knaccudukarus. [Tpuniwmn JI1.2J12.3
nevicreus. /Jlex/ D152 D03 D4

134 OnnoBuOpaTop 1 MynbTHBHOpPATOD. 0,2 TIK-7 JI1.1
Crpykrypa. [Tpunnun gevicteus. /Jlex/ JI1.2J12.3

31323354

13.5 KonTtponbHas pabota Ha TeMy: "Pacuér 132 ITK-7 TIK- JIL.1JI11.2
CJIO)KHOW MHOTOKOHTYPHOU 18 JI1.3J12.2
JJIEKTPUYECKOH LIENU MIOTOCSIHHOT'O TOKA. J12.3J13.1
Pacuér nemneit mepemennoro toka." /Cp/ JI3.2J13.3

J3.4
01323334
13.6 IIpomexxyrounas aTtecTanus /Ok3aMeH/ 36 TIK-7 I1IK- JI1.1J11.2
18 J1.3J712.2
JI12.3J13.1
JI3.2J13.3
J3.4

3103203354




5. ®OHJ]I OIEHOYHBIX CPEACTB

5.1. KoHTpoJIbHBIE BONPOCHI U 33IaHUA

Bormpockl kK mpOMEKyTOYHOH aTTEeCTAIHH:

1. OCHOBHBIE ONpENEeNICHNAS U MOHATHSA JIEKTPUIECKHUX IeTIeil.

2. OCHOBHBIE TTOHATHA M 0003HAUCHUS IEKTPUUCCKUX BEIUYUH U IEMEHTOB UIEKTPHUUCCKUX IIETIeH, UX CBOICTBA U
XapaKTEePUCTUKH.

3. Bzaumuble npeoOpa3oBaHus MACCHBHAIX 3JIEMEHTOB MPH IIOCIEA0BATENFHOM H IapaJUICIbHOM COSIUHEHUH HX.

4. Tonomnormyeckne KOMIIOHEHTHI 3JIEKTPUYECKUX CXeM. BeTBb, y3ei, KOHTYp, IBYXIONIOCHHUK, YETHIPEXITOTFOCHHK.

5. OCHOBHBIE 3aKOHBI EKTPHUECKUX Iiereil - 3akoHsl OMa, Kupxroda u J[xxoyns - Jlenna. Pexxumbl paboTsl peassHOTO
ncrounuka JJ[C.

6. CocraBneHne ypaBHEHHH IT0 TIEPBOMY M BTOpOMY 3akoHaM Kupxroda.

7. Merton ABYX Y3710B.

8. DNeMEHTBl CXEM 3aMellIeHUs], UX CBOMCTBA U XapaKTEPUCTHKH.

9. ITonsATHS NTMHEHHBIX U HE TMHEWHBIX IleNeH MOCTOAHHOro Toka. He nuHelHbIE 2IEMEHTHI 3JIEKTPUYECKUX Lenel
MOCTOSIHHOT'O TOKA.

10. INepexoHbIe MPOIECCH B 3IEKTPUIESCKON LENH MPH HOAKIIOUCHHUH MOCIEA0BATENIBHOr0 coeuHeHns R,C - a1eMeHToB k
UCTOYHMKY TIOCTOSIHHOTO HAINpPSKEHUSI.

11. IlepexoaHble MpoLECCH B ANEKTPUUECKON LIENIU NPU OTKIIOYEHUH I0CIIeN0BaTeIbHOro coeauHeHust R,C - aeMeHToB oT
HCTOYHHKA IIOCTOSHHOTO HANIPSKCHUSL.

12. [lepexonHble npolecchl B EKTPUUECKONW LENH NP MOAKIIOUYEHNUHN T0cIe10BaTebHOro coeauHenus R,L - anemeHToB K
UCTOYHMKY TIOCTOSIHHOTO HANpPSIKEHUSI.

13. IlepexoaHble NpoLECCH B ANEKTPUUECKON LIEMHU NIPU OTKIIOYEHUH MOCIIEI0BATENLHOIO coeAnHeHus R,L - aneMeHToB oT
UCTOYHMKA TIOCTOSHHOTO HANIPSKCHUS.

14. IepexoaHble MpOLECCH B IEKTPUYECKON LMK NPH MOAKIIOUEHUH MociefoBaTenbHoro coequnenus R,L,C - anemenToB
K MCTOYHUKY ITOCTOSTHHOTO HAIIPSKECHHS.

15. CuHycOUTAIBbHBIN TOK M OCHOBHBIE XapaKTEePHU3YIOIINe ero Benn4nuHbl. CIocoObI MpeACTaBICHUS U apaMeTph
CHHYCOHUJIANIbHBIX BEIHYHH.

16. MrHoBeHHOE 3HaUY€HUE CHHYCOHIAJIbHOT'O TOKa (HAIPSHKCHUS).

17. CpenHee 3HaUCHHE CHHYCOMAANBHOTO TOKA (HATIPSDKEHHMA).

18. JlelicTByrolnee 3HaYEHHE CHHYCOHJAIBHOIO TOKA (HANPSKECHUS).

19. KoMIiekcHbIH MeToJ| pacyeTa JIMHEHHBIX Lenel MepeMEeHHOTro ToKa. TpH (OpMbI 3alIMCH KOMIUIEKCHBIX BEJTMYMH.

20. AKTHBHOE, PEaKTHBHOE, ITOJHOE M KOMIUICKCHOE COIPOTHBICHHS IeTH. TpeyronsHuK conpoTrBieHui. BektopHas
JrarpaMMa HanpspKeHUH U TOKOB.

21. AKTHBHAsI, peakTHBHas, MOJTHAs U KOMIUIEKCHAs IIPOBOAUMOCTD LieNMH. TpeyroabHUK MpoBOIUMOCTeH. BexropHas
JarpaMMa HanpspKeHUH U TOKOB.

22. Pe3onaHcHBIE SIBJICHUS B 3MEKTPUUYECKUX LEMAX MpH IocienosareiabHoM coenquHeHnu R,L,C - anemMeHToB, ycnoBus
pe30HaHCa, BEKTOpHAs [UarpaMMa, pe30HaHCHBIE KPHUBHIE.

23. Pe3onaHCHBIE ABIEHUS B ANIEKTPUUECKUX LIEMAX MPU MapajienbHoM coequHeHun R,L,C -anemMeHTOB, ycnoBust
pE30HAHCa, BEKTOPHAs UarpaMMa, pe30HaHCHbIE KPHUBBIE.

24. MOUIHOCTB 3JIEMEHTOB IEKTPUYECKUX LIENEH NEPEMEHHOIO CHHYCOMJAILHOIO TOKA.

25. [loHsiTHE aKTUBHOH, pEAKTUBHOM, MTOJHOW U KOMIUIEKCHON MOIIHOCTH.

26. KoadduuueHT MOITHOCTH, CITOCOOBI €r0 MOBBIIICHHS.

27. Tpexda3Hble ey ¢ CAMMETPHYHBIMI IIPUEMHUKAMH TIPH COSTMHEHHUH 3BE37I0H, AIIEKTPHUEcKas CXeMa, BEKTOpPHAsS
JuarpaMma.

28. Tpexdazuble nenu ¢ CHMMETPUYHBIMU IPUEMHUKAMHU IIPU COSIMHCHUH TPEYrOJIbHUKOM, SJIEKTPHYECKas CXeMa,
BEKTOpHAs AHArpaMma.

29. Tpexda3Hble nenu ¢ HECHMMETPHUSCKIMH PUEMHUKAMH IIPU COCMHEHNE 3BE37I0H, 3JIEeKTpUYIecKast CXeMa, BEKTOPHAs
JuarpamMma.

30. Tpexdaszuble nenu ¢ HECUMMETPUYHBIMHE IIPUEMHHUKAMH TIPHA COEIUHEHHUS TPEYrOJbHUKOM, 3JIEKTPHUYECKas CXeMma,
BEKTOpHAs AHArpaMma.

31. AKTHBHAs, peakTHBHad, MOJHAS U KOMIUICKCHAS MOIIHOCTH B TpeX(a3HBIX IEMAX CHHYCOMIATBHOIO TOKA.

32. OCHOBHBIE MAarHUTHBIE BEJIMYUHBI U 3aKOHBI JJIEKTPOMArHUTHOTO MOJIS.

33. CBOWCTBa M XapaKTEPHCTHKH (heppOMarHUTHBIX MaTCPHAIIOB.

34. MarauTtHble LeMu TOCTOSIHHBIX MarHUTHBIX ITOTOKOB.

35. [IpumeneHne 3aKkoHa MOJIHOIO TOKa JUIsl aHalIM3a M pacueTa MAarHUTHOM IIETH.

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

37. YCTpOUCTBO ¥ MIPUHIIMI ASUCTBHS 0HO(A3HOTO TpaHCHOopMaTopa.

38. VYpaBHEHUsI 2NEKTPUYECKOTO U MATHUTHOI'O COCTOSIHUSL.

39. CxeMbl 3aMelieHns Tpanchopmaropa.

40. OmBIT XOJIOCTOrO X01a TpaHc(OpPMaTOpa, CXeMa, YCIOBUS MPOBEACHUS, H3MEpseMbIe M PACUCTHBIC MTapaMeTpHI.

41. OmBIT KOPOTKOTO 3aMBIKaHMA TpaHC(opMaTopa, cxeMma, YCIOBHS MPOBEICHUS, H3MEpIeMbIe U PACUETHBIC ITapaMeTpEhIL.
42. [Torepu B Tpanchopmarope, onpenenenue norepb. KIIJ{ Tpanchopmaropa.

43. M3MeHeHne HanpspKEHUs] Ha BTOPUYHOM 00MOTKe TpaHchopMaropa Ipu Harpyske. BHEIIHss XapaKkTepucThka
TpaHchopmaropa.

44. Tpexdasuslii Tpanchopmarop. ABrorpaHchopmarop. M3meputensHble TpaHC(HOPMATOPEL.




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

46. YCTpoHCTBO M MPUHIUI JEHCTBUS MaliuH noctostHHOro Toka (MIIT), pexumsl reHepaTopa U JABUraTels.

47. Crioco05I BO30YXIECHHUS MaIliH NOCTOSTHHOTO Toka. @opmynsl JIC 0OMOTKH SIKOPS M 3JIEKTPOMATHUTHOTO MOMEHTA.
48. JlBurarens mapajuiensHOro Bo30yxaeHus. OCHOBHBIC YpaBHEHHS ABUTATENs, paboune M MeXaHHYECKas XapaKTepHCTHKA
JBUTATes.

49. CrocoObl MycKa U PeryIupOBaHKs CKOPOCTH.

50. YCTpoiicTBO U MPHUHIUN JEHCTBUS Tpex(pazHOro aCHHXPOHHOTO JIBUTATeNs. Bparatomieecss MArHUTHOE TIOJIE CTATOPA.
51. OJIC obmoTOK cTaTtopa u poropa. CkonpxkeHnue. YacToTa BpaleHUs poTopa.

52. OeKTPOMarHUTHbIE MOMEHT. MexaHuueckue U paboure XapaKTepUCTHKU.

53. Croco0BI IycKa acCHHXPOHHOTO JIBUTATEIs.

54. Croco0bl perynupoBaHus CKOPOCTH aCHHXPOHHOTO ABUTaTess. COCOOBI TOPMOKEHHST ACHHXPOHHOTO JBHUTATEIS.

55. VYCTpoiCTBO M NpUHIMI IEHCTBUS CUHXPOHHOTO JIBUTATENs.

56. ONeKTPOMarHUTHBIA MOMEHT M MEXaHMUYECKash XapaKTePUCTUKA. 3aBHCUMOCTh MOMEHTA OT yIjia Harpy3KH.

57. ITyck cuaxponHOTO nBHraTtens. U — oOpa3Hble XapaKTePHUCTHKH.

58. Be160p anexTpoABUraTens Mpu MOCTOSHHON M IePEeMEHHON Harpys3kax. THIIOBbIE peKHUMBI PabOThI AIEKTPOIPHBOIA.
59. YcnoBHble 0003HAUCHUS, IPUHIMN JeHCcTBHA, BAX 1 Ha3HaueHHE MOJIYIPOBOJHUKOBBIX JIMOJIOB.

60. [Mpuanmn paboTsl BeMpsamuTens. KoahdunueHT mynscanuii. JnekTpudeckue (GpribTpsl.

61. OpnHo(a3HBIH BEIIPSMHTENb CO CpeIHEH TOUKON. DIEeKTpUYecKas cXeMa, BPEMEHHBIC JHAarPaMMBI.

62. MocToBoii 01HO(]a3HBIH BEIIPAMUTEND. DIEKTpUUeckas cxema. JJOCTOMHCTBA U HEJOCTATKH.

63. Tpexdazublii MOCTOBOH BBEIIPSMUTENb. DINEKTPUUECKAsl CXEMa, BPEMEHHBIE AUarpaMMbl.

64. VpapisieMblii BBIIPSIMUTEIND. BlloK-cxeMa BBIIPSIMUTENS, JIEKTPUUYECKAs CXEMa, BPEMEHHbIE JUATPaMMBbI.

65. BunonspHsle TpaH3UCTOPHI — YCTPOICTBO, 0003HAYECHUS, TIPHHITUI paOOTHI U PEXKUMBI PAOOTHI.

66. BonbramnepHsie XapaKTepUCTUKU OUIOISPHBIX TPAH3HCTOPOB.

67. CxeMBlI BKIIIOUEHHsT OMIONIpHBIX TpaHznuctopos (Ob, 03, OK).

68. INoneBsIe TPaH3UCTOPEI, YCTPOUCTBO, 0003HAYEHHE, IPUHINI PAOOTHI U PEKUMBI PabOTHL

69. CxeMbl BKIIIOYEHHUS! M BOJbTaMIIEPHBIE XapaKTEPUCTUKH IOJIEBBIX TPAH3UCTOPOB.

70. Tpansucropusie ycunurenu. Knaccudpuxkamus ycunnteneil. OCHOBHbIC MapaMeTphl YCHIIMTENA. Y CHIINTENb HaNPSKESHUS
C 00IIM SMHTTEPOM, HIEKTPUIECKas CXeMa, OCHOBHBIEC XapaKTePUCTHKH.

71. Pexxumbl paboThl yCUIUTENEH.

72. VYcunurens HanmpsHKeHUs] Ha OUNONApHOM TpaH3ucTtope. Cxema M MPUHIUI JeHCTBHS.

73. Ycunurenu NOCTOSHHOTO TOKa.

74. Onepanuonssle ycuuTead. OCHOBHBIE CXEMbl ONEPAMOHHBIX YCHIUTEICH.

75. AmnanoroBsle cxeMbl Ha OY: cyMMaTOpbl, BEIYUTATENHU, PETYIHpPYeMble UCTOUHUKU TOKA M HANPSXKEHUs.

76. Tupucropsr. [IpuHnun nefcTBus, ycIoBHOE 0003HAUYCHUE, BOJIbTAMIIEPHAs XapaKTEePHCTHKA.

77. WuBepropsl. Onpenencaue CxeMa U IPUHIUI JEHCTBUS aBTOHOMHOI'O MHBEPTOpa TOKa.

78. Jloruueckue 31eMeHTHl U Jorudeckue onepauuu. Ilpumep npumenenus.

79. Tpurrepsr. Kimaccuduxanus.

80. Cuerunku u cymmaropsl. Kinaccudukarnms. [TpuHnmm geficTBus.

81. Opnnosubparop. Ctpykrypa. [IpuHIND nercraus.

82. MynetuBubpartop. Ctpykrypa. [IpuHuun neictusl.

5.2. Tembl NHCBLMEHHBIX PadoT

Kontponbhas pabora Ha TeMy: "Pacuér coxHOH MHOTOKOHTYPHOH 3JIEKTPUUECKON LM MOTOCSIHHOTO ToKa. Pacuér uemneit
MEPEeMEHHOTO TOKa."

5.3. ®oHA OLIEHOYHBIX CPEeICTB

PaGouas nporpamma guctmmmiab (PI1/]) oGecniedeHa poHIOM OLEHOUHBIX CPEACTB VISl TPOBEACHUS TEKYIIETO KOHTPOIS 1
IIPOMEKYTOUHOM aTTeCTallUU.

@oHJ1 BKIIIOYAET IPUMEPHBIE BAPUAHTHI 33/1aHUM, TECThI, BOIPOCH! K IPOMEXKYTOUHOM arTecTauui. GOHJ OLIEHOYHBIX CPEJICTB
siBisiercst [IpunoxenueM k nannou PIT/I.

5.4. IlepeueHb BUIOB OLIEHOYHBIX CPEICTB

OTYET 1O JTAbOPaTOPHOI padboTe
KOHTpOJIbHAS paboTa,

KOMIUICKTHI TECTOBBIX 3a[aHU,

BOIPOCHI K K TPOMEKYTOYHOMN ATTECTAIHH.

6. YHEBHO-METOJUYECKOE 1 THOOPMAIIMOHHOE OBECIIEYEHWE JUCIUIIJINHBI (MOAY JISA)

6.1. Pexomenayemast 1uTepaTrypa

6.1.1. OcHoBHAasl THTepaTypa

ABTOpBI, COCTaBUTEIU 3arnaBue W3natenscrBo, rox | Komuu-Bo
JI1.1 |HBanos N.H., OIEKTPOTEXHUKA U OCHOBBI 3JIEKTPOHUKU [ DIEKTPOHHBIN CII6.: Jlans, 2017 1. U31.

Comnosbes .11, pecypc]: yuebHuk - https://e.lanbook.com/book/93764

®ponos B.4.
JI1.2 s 9J1. U3,
JI1.3 s 9JI. U3I.




6.1.2. lonoJHHUTEIbHAA JUTEPATYpPa

ABTOpBI, COCTaBUTEIU

3arnaBue

H3parenscTBO, TOI

Komnnu-Bo

J12.1

>

OJI. U31.

2.2

Huxomaena, C. .

DneKTpUuecKre U MarHUTHBIE LIenH [ DIeKTPOHHBIN pecypce]:
yueOHOe mocobue - http:/library.vstu.ru

Bonrorpan :
BonrI'TVY, 2014

OJI. U31.

J12.3

Commnos, AT,
Hoponwuna, O.1.

COOpHUK 33134 110 IIEKTPOTEXHUKE U IIEKTPOHHUKE
[DnexTponHbI pecypc]: yueOHoe ocobue - http://library.vstu.ru

Bonrorpan:
BonrI'TY, 2014

971 U3,

6.1.3. MeTtoguueckue pa3padoTku

ABTOpBI, COCTaBUTCIIN

3arnaBue

I/ISJIEITGJ'IBCTBO, rom

Koanu-Bo

JI3.1

Kaszakona, E. T

KoHTponbHbIe 3a1aHUA TT0 TUCIUTUIMHE "DIEKTPOTEXHUKA U
AMEeKTPOHUKA" : [DNEKTPOHHBIN pecypc] : METOIUYECKHE
ykazaHus - http:/lib.volpi.ru

Bonrorpan:
BonrI'TY, 2010

1. W31,
N roc.per.
03210026

JI3.2

Kazaxkona, E. T

COopHHK 1a00paTOPHBIX paboT MO AUCHUILTHHE
«ONEKTPOTEXHUKA U DJIEKTPOHUKA». AHAIIOr0Bask SJIEKTPOHUKA :
Bein. 1 [DnekTpoHHBIH pecypc] : METOIUUECKUE YKA3AHUS -
http://lib.volpi.ru

Bomxkckmit: BITN
(bwumnain)
BoarI'TVY, 2011

91 U3,

N roc.per.

03211008
76

JI3.3

Kazaxkona, E. T

C60pHHUK 1a00PaTOPHBIX PAOOT MO TUCIUIIIHHE
«DNEKTPOTEXHUKA U IEKTPOHUKA». DJIEMEHTHI 3JICKTPOHHBIX
cxeM [DNeKTpOHHBIN pecypc] : MeToanyecKue yKkazanus. Beim. 1
- http://library.volpi.ru

Bomxkckmit: BITN
(bumnain)
BoarI'TVY, 2011

9JI. U3,

JI3.4

Kazaxosa, E. I'. [u ap.]

OneKkTpoHuKa [ DIeKTPOHHBIA pecypc] : METOIUUECKHE YKAa3aHHs
- http://library.volpi.ru

Bonrorpan:
BonrI'TY, 2014

OJI. U31.

6.2. Ilepeuens pecypcoB HHGOPMAIMOHHO-TEJIEKOMMYHUKAMOHHOM ceTn '"UnTepHeT"

o1

Caiit 6ubanorexu BITU (dumman)BonrT'TY: http:/library.volpi.ru/csp/library/StartPage.csp

392

DekTpoHHO-0nbInoTeuHas cuctema "Jlanp": http://www.e.lanbook.com/

33

OnektpoHHas-0udanoreunas cucrema Bonr[ TV http:/library.vstu.ru/

D4

OnexTpoHHO-O0ubMMoTeunas cuctema "fOpaitt":https://www.biblio-online.ru/

6.3.1 IlepeyeHb MPOrpaMMHOro odecrneveHms

73.1.1

IIporpamMHOe obecriedeHue AT IPOBEACHHS JIaDOPaTOPHEIX padoT:

73.1.2

MS Windows XP. IToamuicka Microsoft Imagine Premium

73.1.3

ID df8605e9-c758-42d6-a856-ae0ba9714cc4

73.14

Cyomurnensuonnbiit qoroop Ne Tr000150654 ot 07.07.2017r. (moanucka ua 2017-2018rr)

7.3.1.5

Cy6nuuen3nonnsiid qoropop Ne KUC-193-2016 ot 25.04.2016r. (moanucka Ha 2016-2017rr)

7.3.1.6

Cy6nunensuonnsiit noroop Ne KMC-108-2015 ot 07.04.2015r. (moanucka uHa 2015-2016rr)

7.3.1.7

Cy6mmnensuonnsiit qorosop Ne KMC-099-2014 ot 08.04.2014r. (moanucka ua 2014-2015rr)

7.3.1.8

Cy6mmmnensnonnslit qoroop Ne Tr018575 ot 01.04.2013r. (moanucka ua 2013-2014rr)

7.3.1.9

MS Windows Server 2008, MS Windows 7

73.1.1

IMonmmucka Microsoft Imagine Premium ID df8605¢9-¢758-42d6-a856-ae0ba9714cc4

7.3.1.1

Cy6mmnensnonHsIH norosop Ne Tr000150654 ot 07.07.2017t. (moamucka Ha 2017-2018rT)

73.1.1

Cy6mmnensuonnslit qoroop Ne KMC-193-2016 ot 25.04.2016r. (moamucka va 2016-2017rr)

73.1.1

Cy6mmnensuonnsiit noroop Ne KMC-108-2015 ot 07.04.2015r. (moanucka ua 2015-2016rT)

7.3.1.1

Cy6munensuonssiit qoroop Ne KMC-099-2014 ot 08.04.2014r. (moanucka ua 2014-2015rr)

7.3.1.1

Cy6nunensuonssiii noroop Ne Tr018575 ot 01.04.2013r. (moanucka Ha 2013-2014rr) exerogHoe npoaieHNe;

7.3.1.1

MS Office 2007 JIunensus Ne 43344861 ot 26.12.2007

7.3.1.1

MS Office 2007 JIunensus Ne 42095897 ot 25.04.2007 (6eccpouHast)

73.1.1

MS Office 2003 JIumensus Ne 41449069 ot 25.04.2007 (6eccpouHast)

7.3.1.1

LTspice IV (cBobomnoe ITO http://www.linear.com/designtools/software/#LTspice)

6.3.2 TlepeyeHnb HHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM




7.3.2.1 | UahopMaIiiOHHO-IIONCKOBAsA CHCTEMa (heepatbHOr0 rOCYIapCTBEHHOTO yupexaeHus «DenepanbHblii HHCTUTYT
MIPOMBILIICHHON coOcTBeHHOCTH (OeciutaTHblii goctym): http://wwwl fips.ru

7.3.2.2 | Hayunas snextponHas 6ubnnoreka eLIBRARY:: https://elibrary.ru/defaultx.asp

7.3.2.3 | UacopMaIiioHHO-IIONCKOBAst CHCTEMa ITAaTEeHTOB: https://patents.google.com/

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIIUHBI (MOAYJIS)

7.1 | BIIN (pumman) Bonr['TY pacrnonaraer MarepuaibHO-TEXHHYECKOW 0a30H, COOTBETCTBYIOMIECH JEHCTBYIOIINM
MIPOTUBOTIOKAPHBIM IIPABUJIAM U HOpMaM U 00ecrieunBaloniell MpoBeeHNE BCEX BUOB YUEOHOM eI TeNbHOCTH,
MIPEIYCMOTPEHHBIX YU€OHBIM IIaHOM IO AUCLUIIIHHE.

7.2

7.3 | YueOHBIe aymuTOpHH AT IPOBEACHUS 3aHATHI JIEKIIMOHHOTO THIIA, JJAOOPATOPHBIX paboT, IPYIIIOBEIX U
UHIUBUIYaNbHBIX KOHCYIBTAIMN, TEKYILET0 KOHTPOISI U IPOMEKYTOYHON aTTeCTAllUH YKOMILUIEKTOBAHBI yueOHOM
Meberblo (yaeOHas JocKa, MOCaI0uHbIe MecTa 0 KOJIMYECTBY 00yJaromuxcs, pabouee MeCTo IperoAaBaTess) u
TEXHHYECKAMH CPEICTBAMH O0YUCHNS, CITY)KAIINMH TSI IPEICTaBICHHS yaeOHOH HHPOpMaH OONBIION ayTHTOPHH.

7.4

7.5 | Ilpn mpoBeieHNH 3aHATHH JIEKIMOHHOTO TUIA UCTIOIB3YeTCs AEMOHCTPALMIOHHOE 000PYIOBaHUE U YUEOHO-HATIISAIHbIC
mocoOwus, oOecTieunBaroNIie TeMaTHISCKHUe HILTIOCTPAIINH 110 TeMaM pabodeli MporpaMMbl JUCIUIUIAHEL.

7.6

7.7 | MarepuaipHO-TEXHUYECKOE 0OeCIIieueHHE BKITIOYACT B ceOsl TabopaTopHu, OCHAIICHHBIC TA00PaTOPHBIM 000PYIOBaHHEM:

7.8

7.9 | 1)JI1aboparopus b-102

7.10 | JJabopaTopHBIE CTEHABI 0 H3YYCHUIO OCHOB 3JICKTPOTEXHUKH U SIEKTPOHUKI

7.11 | [IpnGop 31eKTpOn3MEepUTENBHBII — 7 IIT.

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

7.13 | Kommprotep — 1 mT.

7.14 | Bonmst™meTp BK7 — 3 mT.

7.15 | 2)JIabopatopust A-03

7.16 | [IpoMBIIIICHHBII HCTOYHUK MUTaHKS IIEPEMEHHOTO TOKA;

7.17 | Hactotomep I'3-38;

7.18 | Ocummorpad mudposoit DS 1052 S;

7.19 | IIpubOop 37IeKTPOU3MEPUTEIBHBIN — 2 T, 2 KOMITBIOTEPA.

7.20 | 3)JIa6opaTopust A-29

7.21| 1 cepBep; 9 KOMIBIOTEPOB.

7.22

7.23 | [TomemeHns U1 CaMOCTOSTEIBHOM PadoTHI 00yJaIOIUXCsl: METOIMUeCKHil KaOnHET Kadenpsl BAD A-25, untansHbIH 3a1
OuOIMOTEKH, BEIUMCIUTENbHBIN eHTp BITU.

7.24 | IlomemnieHus 1 cCaMOCTOSITENIBHOM PabOoTHI 00YJaIOIUXCS OCHAICHBI KOMIIBIOTEPHO TEXHHUKOI ¢ BO3MOXKHOCTBIO
MOJKIIoUeHHs K ceT "MHTepHeT" u o0ecrnieyeHneM 10CTyma B 3JIEKTPOHHYIO HHPOPMAIIMOHHO-00pa30BaTEIbHYIO Cpely
OpTaHM3aIHH.

7.25

7.26 | OnexkrpoHHO-OubIMOTeuHas cuctema BIIU (duuan) Boarl TY obecneunBaeT BO3MOXKHOCTb JOCTYIAa 00YJaIOIIErocs U3
JM000H TOYKH, B KOTOPOI UMEeTCs IOCTYI K HH()OPMAITMOHHO-TEIICKOMMYHHUKAIMOHHON ceTH "HHTepHeT", Kak Ha
teppuropuu BIIU (dmnman) BonrI'TY, Tak u BHe ero.

8. METOAUYECTKHUE YKA3ZAHUSA JJISA OBYYAIOINUXCSA I1IO OCBOEHUIO JUCIHUITIIMHBI (MOY JIST)

OCHOBHBEIMH BUIaMu 3aHATHH 10 AUCHUIUIAHC SIBJIAIOTCA ayAUTOPHBIC 3aHATUA: JICKIIUHU, TPAKTUICCKUC 3aHATHA U na60paT0pHLIe
3aHATHS, 4 TAKXKC CaMOCTOATCIIbHAs pa60Ta CTyACHTA.

Jleknun

KoncnexkrupoBanue nexkiuii pekoMeH 1yeTcsi BECTH B CIIELMAILHO OTBEAECHHOM JUIsl 3TOr0 T€Tpaiu, KaX /bl JUCT KOTOPOHl TOJIKEH
UMETh T0JIs (4-5 CM) JUIS TOTIOTHUTENBHBIX 3aIHCeH.

B koHcrekTe peKOMeHyeTC sl 3aiChIBaTh TEMY U TUIaH JIEKIHI, pEKOMEHIyeMYIO JTUTepaTypy K TeMe. 3aliCH pa3/esioB JIEKIINH
JIOJDKHBI UMETh 3aT0JIOBKH, TTO3aT0JIOBKH, KpacHbIe CTPOKH. Ha3BaHHBIE B IEKIIMH CCHUIKH HA MEPBOMCTOUYHUKH HAZ0 TIOMETUTH Ha
MOJISIX, YTOOBI IIPU CaMOCTOATENBbHON paboTe HAUTH U UCTIOTIB30BATh HX.

B koHcIekTe A0CI0BHO PEKOMEHIYETCS 3alUChIBATh TOJIBKO OIPEICICHHsI TOHATHH, KaTeropuil U T.I. ITHOe U3I105KeHHOE JIEKTOPOM
JIOJDKHO OBITH 3aIMCaHO CBOMMH CIIOBaMHU. PeKoMeH TyeTcst BBIpaboTaTh U MCIIOI30BATh JIOIYCTUMBIE COKPAIICHUST Hanboee
pacmnpoCTpaHEHHBIX TEPMUHOB U MOHATHH.




B KOHCHEKT peKOMEHyeTCs 3aHOCHUTh BCE, UTO IPEToaBaTellb MUIIET Ha JOCKE, a TAKXKE PEKOMEHTyeMble ()OPMYIIBI, CXEMBI,
TaOJINIIBI, IUArpaMMBI U T.J1.

PexoMmeHIyeTcst U3yduTh M 0TpabOTATh MPOCITYIIaHHBIE JIEKIINH 0e3 IPOMEUICHHS — 3TO 3HAYUTEIIHFHO COKOHOMHT BPEMS H
CIIOCOOCTBYET TydIIeMy YCBOCHHUIO MaTepuaa.

JlabopatopHbie paboThI

JlabopaTopHBIe 3aHATHSA NPEJHA3HAUCHBI JJIS 3aKPEIUICHHS 3HAHUH, TTOJTy4eHHBIX 00yJaloIUMUCS IPU OCBOCHHUH TEOPETUIECKOT0
Mmarepuana. B xoze nposeeHus 1a00paTOpHOM pabOThI UCTIOIb3YIOTCS METOAUYECKHE YKa3aHUs MO AUCLUILIHHE.

IIpakTHueckue 3aHATUS

[MpakTHYyeckue 3aHATHS MOCTPOCHBI CICAYIOIMM 00pa3oM: ISl KaXKJOTo pasjeina (TeMbl) pacCMaTPHBAIOTCS IIPHMEPHI PEIICHHS
3a]1a4 U BBITNOJIHEHUS 3aJaHUH, a 3aTeM IIPEJOCTABIIAIOTCS KOMIUIEKTBI 3a1a4 U 33aHUl U1 CaMOCTOSTENbHOI 0 peleHus. B cirydae
HETIPaBUIILHOTO PEeIICHHs 00yJaroeMycs IpearaeTcs IOBTOPUTh COOTBETCTBYIONIHN pa3ien TEOPETUIECKOi YacTH, TIOCIe Yero
BEPHYTHCSI K PELICHUIO KOMILJIEKTA 3aJa4 1 3aJaHUi.

BrimmonHeHue u 3aIuTa MPakTHIECcKoi padoTHI MperoaraeT HHTePaKTUBHEIN 00MeH HH(opMaleli ¢ npermonasarenem. Js
YCIEIIHOTO BBITTOJHEHUS MIPAKTHYECKUX Pab0T PEKOMEHYETCS 3apaHee 03HAKOMHTECS C LIENbI0 B COAEPKAHUEM IIPAKTHIECKOH
paboThl, TOBTOPUTH TEOPETHUECKUI MaTeprall, UMETh KOHCIIEKT JIKLIMOHHOTO 3aHSTHS IO COOTBETCTBYIOLIEH TeMe.

CamocrostensHas padora

Ocoboe MecTo cpelii BHIOB CAMOCTOSTEIBEHON PabOThI 3aHUMAeT paboTa C JINTePaTypOoi, ANEKTPOHHO-0HOINOTECYHBIMU PECypCaMu
1 HH(OPMAIIMOHHO-CITPABOYHBIMU CUCTEMAaMHU, SIBIISTFOIUECS OCHOBHBIMUA METOIaMH CaMOCTOSITEILHOTO OBJIaICHHS 3HAHHSIMU.

CaMOKOHTPOITb

CaMOKOHTPOJb 3HAHUH, TIOyIEHHBIX YJaIIUMUCS IIPH N3yIeHUHN Pa3/iesioB (OCBOCHUE TEOPESTHIECKOTO MAaTEPHAIIA, BEITIOTHEHHE
MpaKTUYECKUX 3a1aHNI) PEKOMEHIYEeTCs OCYIIECTBIATh C IIOMOIIBIO OLIEHOUHBIX CpecTB «KoHTpombHBEIE BOIPOCH» U «TecToBble
BOIIPOCHI», IpeCTaBIeHHBIX B DOHIE OLEHOUHBIX CPeACTB. JlaHHbIE PECYPCHI TO3BOJIIOT 00Y4arOIEMYCS] CAMOCTOATEIBHO
OLIEHUTb CTENEHb YCBOCHUS MaTepHaa.

MCTO,HI/I‘{CCKI/IC PE€KOMEH AU 110 06y11eH1/110 JII € OTPAaHUYCHHBIMU BO3MOKHOCTAMU 3I0POBb U MHBAJIUIOB!:

B cooTBeTcTBHH ¢ METOIUYECKUME pekoMeHnarmssMu MunoOprayku P® (yrB. 8 anpenst 2014 r. N AK-44/058H) B Kypce
MPEeIoNaraeTcs HCIoIb30BaTh COLMATbHO-aKTUBHBIE U Pe(IEKCUBHBIE METOIBI 00yUIEHUS, TEXHOJIOTHH COLMOKYIbTYPHON
peadIIMTALNH C LIENBI0 OKa3aHHUs IOMOIIH B YCTAHOBJICHHH ITOJTHOLCHHBIX MEXIIMYHOCTHBIX OTHOILICHUH C IPYTHMH CTYICHTaMH,
CO3JJaHUH KOM(OPTHOTO IICHXOJIOTHIECKOTO KIIMMaTa B CTyIeHYeckor Tpyrme. [Tonbop u pa3paboTka yaeOHBIX MaTepHaIoB
MIPOM3BOJIATCS, TI0 MEPE HEOOXOIUMOCTH, C YUETOM IIPEIOCTABICHHS MaTeprala B pa3lIMuHbIX (popMax: ayInanbHON, BU3YaJIbHOMH,
C HCIIOJIb30BaHUEM CIICIUATBHBIX TEXHHYCCKUX CPEIICTB i MH(POPMALIHMOHHBIX CHCTEM.

OcBoeHue AuCIMIUIMHEI THiamMu ¢ OB3 ocymiecTBiIseTes ¢ HCIONB30BaHIEM CPEICTB 00yYEHHS OOIIETO M CIEIHAaIBHOIO
Ha3Ha4YeHN (TIePCOHAFHOTO M KOJUIEKTHBHOTO MCIIOJIB30BaHMA). MaTepHaibHO-TEXHHIECKOe 0OecTIeueHre peycMaTpHBacT
npucnocodsieHre ayauTopuil k Hyxkaam mui ¢ OB3.

®dopma MpoBEACHHS ATTECTAIMH [UIS CTYICHTOB-HHBAIUIOB YCTAaHABIMBACTCS C YYCTOM HHAWBUIYATBHBIX MICHXO(DU3HYECKUAX
ocobennoctei. J{ist ctynenToB ¢ OB3 npenycmarpuBaeTcst JOCTYIHAs (pOpMa MPEAOCTABICHUS 3aIaHUI OIICHOYHBIX CPEJCTB, a
UMEHHO:

. B NIEYATHOM WJIM DJEKTPOHHON (opMe (VIS ML C HAPYIIEHUSIMH ONOPHO-IBUTaTeILHOTO amnmapara);

. B IIEYaTHOH (hOpMe MM IEKTPOHHOH (POpME C YBEITHUYCHHBIM IIPUPTOM M KOHTPACTHOCTBIO (IUIS JIMI C HAPYLICHUSIMU
clIyxa, pedu, 3peHus);

. METOZOM YTEHHUSI aCCUCTEHTOM 3aJIaHusl BCIYX (ISl JIMIl C HAPYIICHUSIMH 3PEHHUS).

CryneHTam ¢ MHBATMJHOCTBIO YBEJIMUMBACTCS BPEMsI Ha IIO'OTOBKY OTBETOB Ha KOHTPOJIBHBIE BOIIPOCHI. J{JIsl TAKUX CTYIEHTOB
IpeTycMaTpUBaeTCs JOCTYIHAS (JopMa IPeIOCTaBICHIS OTBETOB Ha 3a1aHM, 3 IMEHHO:

. MICEMEHHO Ha Oymare min HabOpoM OTBETOB Ha KOMITBIOTEpE (IS JIMI[ C HApyHICHHSIMH CIIyXa, PEedH);

. BBIOOPOM OTBETA M3 BO3MOXKHBIX BAPHAHTOB C MCIIOJIb30BAHUEM YCIYr acCHCTEHTa (JUISl JIMI C HAPYIICHUS MU OIIOPHO-
JBUTATEJILHOTO allapara);

YCTHO (JUTSA JIUIT ¢ HApYIIEHUSIMH 3PSHUS, OTIOPHO-ABUTATEIRHOTO aIapara).




