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PABOYASA ITPOI'PAMMA JUCHUIIJINHBI
DJIEKTPOTEXHUKA U JJICEKTPOHUKA

3akpenieHa 3a Kadeapoi JHEpPreTHKH

Y4eOHbIi man 15.03.02 TexHONMOTHYECKHE MAITUHBI H 000PYIOBaHUE

Ksamuduxauus O0axanaBp

Dopma o0ydeHUSA 3a04Hast

OO0mast TpyIoeMKOCTh 8 3ET

YacoB 1o yaeOHOMY IUTaHy 288 Bupgs! koHTpOIIA Ha Kypcax:
B TOM YHUCJIE! 9K3aMeHBbI 3
ayIUTOPHBIC 3aHITHS 46 3a4eThI 2
caMoCTOsITeNIbHas paboTa 220
4acoB Ha KOHTPOJIb 22

Pacnpezle.ﬂem/le YacoB JUCHUILIMHBI IO KypcaM

Kypc 2 3

Bun 3ansatuit v po| vo | PO Hroro
Jlexun 4 4 |10 (10 (14 |14
JlabopaTopHsie 2 (2 |8 8 10 |10
[IpakTuueckue 6 |6 |16 [16 |22 |22
HUroro ayn. 12 |12 |34 |34 |46 |46
Konrakthas padora |12 |12 |34 |34 |46 |46
Cam. pabora 56 |56 [ 164 | 164 | 220 | 220
Yacel Ha KOHTPOJIb 4 14 |18 |18 |22 (22
Uroro 72 |72 (216 | 216 | 288 | 288




Pa3paboTunk mporpaMMel:

cm. npenodasamens, Cmapyes Hean Muxaiinosuu;kano. mexu. nayx, 3as. kageopou, @eooposa Ceemaana Braoumuposua

Pabouast nporpamMmMa JTUCIUIIIHHBL
D1eKTPOTEXHHKA M YJIeKTPOHHKA

paspabotana B coorBercTBrE ¢ PT'OC BO:

DenepanbHbIi TOCYIapCTBEHHBIA 00pa30BaTeNbHbIN CTaHAAPT BhICLIEro 00pa3oBaHus - OaKalaBpUaT 110 HAPABIECHHUIO MTOATOTOBKH
15.03.02 TexHonoruyeckre MamuHbl 1 0bopynoBanue (npuka3 Munoopuayku Poccun ot 09.08.2021 1. Ne 728)

COCTaBJICHa HA OCHOBaHWH y4eOHOTO IITaHa:
15.03.02 TexHOMOTHYESCKHE MAITUHBI K 000PYIOBaHUE
YTBEPKIEHHOTO y4€HBIM coBeToM By3a oT 06.07.2023 nmpoTokon Ne 7.

Pabouas nporpamMma omoOpeHa Ha 3aceaHIN Kadeapsl

JHEPreTHKH

[Iporokon meToauueckoro coera yHuBepcuteTa oT 01.06.2023 1. Ne 7
3aB. kadenpoit Denoposa CeeTiiana BraguMupoBHa, KaH[l. TEXH. HAyK, TOIIEHT



1. LIEJTA OCBOEHUS JUCHOUILIAHBI (MOIYJIS)

CDOpMPIpOBaHI/Ie Y CTYACHTOB B3TJIAA0B Ha TEOPHUIO DJICKTPOMATrHUTHBIX IPOLECCOB, a TAKKE CO31aHUA OCHOBBI
EKTPOTEXHUYECKOro 00pa3oBaHust ¥ 0a3bl JUIsl BOCHPHATHS M M3y4CHHUS] COBOKYITHOCTH CPEJICTB, CIIOCOO0B M METO/I0B
YEJI0BEUECKON JIeSTEIbHOCTH, HANIPABICHHBIX HA HCCIIEI0BaHNE, pa3pabOTKy U IPUMEHEHHE IEKTPOTEXHUIECKHUX U HIIEKTPOHHBIX
YCTPOUCTB.

1.1 3apaumn

W3yanTs MeTop!I pacdera 0JHO(A3HBIX, TPeX(a3HbIX FMEKTPHUSCKUX U MATHUTHBIX IIeTIeH IOCTOSIHHOTO M IIEPEMEHHOT0 TOKA, a
TAKXKe IEKTPOMATHUTHBIE IIPOLIECCHL, IPOUCXOIAIINE B NEKTPOTEXHUUECKUX YCTPOICTBAX MPOMBIILICHHBIX IPEAIPUATHH.
OcBouTh 00IIME METOIMKH IIOCTPOCHHUSI CXEMHBIX M MaTEMaTHUECKUX MOJENEH AIEKTPHUECKHUX LETICH.

O3HaKOMHUTBCS ¢ OCHOBHBIMU CBOIICTBaMU TUIIOBBIX JIEKTPOHHBIX LETIEN IPU XapaKTEPHBIX BHEIIHUX BO3ICHCTBHUSX.

BripaboTaTh MpakTHYECKHe HABBIKY aHATUTHIECKOT0, YUCICHHOTO U AKCIIEPUMEHTAIBHOTO HCCIIeIOBAaHNS XapaKTePUCTHK IIeTIeH 1
OCHOBHBIX IIPOLIECCOB, IPOUCXOAIIUX B HUX.

2. MECTO JUCHHUIIVIMHBI (MOAYJISA) B CTPYKTYPE OBPA3OBATEJIBHOU ITPOI'PAMMBI

Iuxn (paznpen) OIT: | b1.0

2.1 | TpeGoBaHus K NpeABAPUTENLHOI MOATOTOBKE 00y4aI0Ierocsi:

2.1.1 | BBenenue B clelHaIbLHOCTD

2.2 | [ucuMnjiuHb (MOAY/1H) U NPAKTUKH, JJIs1 KOTOPbIX OCBOCHHME JAHHOMN AMCUUIIIMHBI (MOAYJIA) HEOOX0AUMO KaK

npeamecrByrouiee:

2.2.1 | 3amuTa BBITYCKHOH KBaTH(UKALUOHHOHN paboThI

3. KOMIIETEHLY OBYUYAIOIETOCSI, ®OPMHUPYEMBIE B PE3YJIbTATE OCBOEHUSI T CLIMTTITAHBI
(MOAYJIST)

OlNK-1: CnocobeH NPUMeHATb eCTeCTBeHHOHay4Hble U 06u.|ev||-|>|(eHep|-|b|e 3HaHuA, MeToAabl
MaTeMaTu4ecKoro aHanunsa v mogenmposaHuA B npocbeccvaaanoﬁ AeATeNIbHOCTH;

MOTIK-1.3: BnageeT meTtogamm maTeMaTU4eCKoro MOAENNMPOBaHNA ANs ONUCaHMUsS TEXHONOIMYECKNX U OU3NYECKNX
CUCTEM;

NOTK-1.2: MpumeHsieT obLienHxeHepHble 3HaHUA Ans pelleHns 3agay npodeccnoHanbHoOn OeATenbHOCTY;

NOMK-1.1: 3HaeT maTemaTnyecknin annapart u onanyeckne NnpuHLMnbI paboTbl TEXHOMOMMYECKUX CUCTEM;

OlK-13: CnocobeH NnpuMeHATb CTaHAAPTHbIE MeToAbl pacyeTa Npu NPOeKTUPOBaHUK AeTanen u y3nos
TEXHOJIOrM4YeCKMX MallnH U 06opyaoBaHus;

MOIK-13.3: BrnageeT HaBblKamMy OLIEHKM U OCTOBEPHOCTU pe3yribTaTOB UMUTALVMOHHOIO MOAENMPOBAHNS

NOIK-13.2: MNMprMeHsieT COBPEMEHHbIE CUCTEMbI aBTOMaTU3NPOBAHHOIO NMPOEKTUPOBAHMS

MOIK-13.1: 3HaeT meToabl pacyeTa U UMUTALMOHHOTO MOAENMPOBaHMS

B pesyiabTaTre 0CBOCHHS JUCHMILINHBI (MOAYJ/I) 00y4aromuiics 10/ KeH

3.1 |3uars:
3.2 | Ymerhb:
3.3 | Baagerb:
4. CTPYKTYPA U COAEP KAHUE JUCIIMIIJIMHBI (MOAYJIS)
Kon HaunmeHnoBaHue pa3ieioB U TeM /BU] Cemectp | YUacoB | Komneren- | Jlutep | Pecy | Uute | Ilpumeuanue
3aHATUSA 3aHATUA/ / Kvypc 197074 arypa | pchl | paKT.
Pazgea 1. [locTosiHHBII TOK.
Pacuer 3jiekTpHYecKuX Henei
NOCTOSIHHOI0 TOKA.
1.1 OnekTpuueckas nenb. 3akoHsl Kupxroda. 2 0,5 HOIIK-1.1 | J1.1 21 0
PaboTa 1 MOIIHOCTH DIIEKTPUIECKOTO HOIIK-1.2 | JI1.2 22
toka. [Ipumenenue 3akoHoB Kupxroda NOIIK-1.3 | JI1.3JI | 33
JUTSL pacdeTa 3JIEKTPUYECKHX IIeTICH. NOIIK-13.1 2.1 24
Merto/ SKBUBAJIEHTHBIX IIpeoOpa3oBaHmit NOIIK-13.2 | JI2.2 | D5
CXeMbl. MeTox y3JI0BEIX TOTCHIIHATIOB. HOIIK-13.3 | JI2.3 | 36
MeTtoa KOHTYpHBIX TOKOB. MeTon J12.4 27
9KBUBAJICHTHOTO IreHeparopa. /JIex/ JI2.5
J2.6
2.7
J12.8




1.2 OKBUBaJEHTHBIE IPEOOPA30BAHUS 2 0,5 HOIIK-1.1 | JI1.1 €| 0
MMaCCUBHBIX JICKTPUUECKUX IICTICH. HOIIK-1.2 | JI1.2 22
MeTto/1bI HaJIOXKEHUS ¥ 3aKOHOB HOIIK-1.3 [ JI1.3JT | 323
Kupxroda. MeToq KOHTYpHBIX TOKOB. NOIIK-13.1 2.1 24
MeToa y3710BBIX TOTEHIIHATIOB. MeTox HOIIK-13.2 | JI2.2 25
9KBUBAJICHTHOTO reneparopa. /IIp/ NOIIK-13.3 | JI2.3 26

4 | 97
J2.5
J12.6
J2.7
J12.8

1.3 3akperuieHue 3HaHUH 10 METOIaM 2 18 HOIIK-1.1 | JI1.1 21 0
pacueTa JIMHEHHBIX 2JEKTPUIECKUX Lenen HOIIK-1.2 | JI1.2 | D2
TIOCTOSIHHOTO TOKa ITyTeM PEIIeHUs HOIIK-1.3 [ JI1.3JI | 323
Pa3NMYHBIX 337a4 B IOMAlIHUX YCIOBUSX. NOIIK-13.1 2.1 24
BrinonHeHne KOHTPOIBHON paboTHL HOIIK-13.2 | JI2.2 | 35
IToxroroska k 3arure. /Cp/ HOIIK-13.3 | JI2.3 26

nm4 | 97
J2.5
J12.6
J2.7
J2.8

1.4 M3mepenue conpoTUBICHUN, TOKOB, 2 0,5 HOIIK-1.1 JI1.1 21 0
HaNpsHKEHUH U MOIIHOCTHU B LIETTH HUOIIK-1.2 | J1.2 22
MOCTOSTHHOTO TOKa. Llernb mocTostHHOrO HOIIK-1.3 | JI1.3JI | 23
TOKA C MOCJEN0BATEIBHBIM COETHHEHUEM NOIIK-13.1 2.1 24
pe3ucropos. [lapannenbHoe coeAMHEHNE NOIIK-13.2 | J12.2 25
PE3UCTOPOB B LIEMHU TIOCTOSTHHOTO TOKA. NOIIK-13.3 | JI2.3 26
Ilenb MOCTOSIHHOrO TOKA IIPU CMELIAHHOM 2.4 | 97
COeIMHEHUH pe3ucTopoB. CHATHE JI2.5
BOJITAMIIEPHBIX XapaKTEPUCTHK J12.6
HEJIMHEWHBIX JIEMEHTOB Ha TOCTOSTHHOM J2.7
Toke. /J1ab/ J2.8

Kon HaumeHoBaHue pa3jesioB H TeM /BHJ Cemecrp | Hacos | Komneren- | Jlutrep | Pecy | Uure | Ilpumeuanue

3aHATHS 3aHsaTHs/ / Kype M aTypa | pcbl | pakT.
Pazpnen 2. DuiekTpuyeckoe noJie u
€MKOCTb 3JIeKTPHYeCKHX YCTPOHCTB.
JIEeKTPOMATHUTHBIE PACYeThl.

2.1 Onexrpuueckoe none. Jusnexrpudeckas 2 0,5 HOIIK-1.1 | JI1.1 Ol 0
MIPOHHULIAEMOCTH U DIIEKTpUUecKast HOIIK-1.2 | JI1.2 | D2
MOCTOsiHHAsA. EMKOCTB M KOHJIgHCaTop. NOIIK-1.3 [ JI1.3J1 | 323
DNEeKTpUYECKHEe CBOMCTBA U30JIALIMOHHBIX NOIIK-13.1 2.1 24
MatepuanoB. OCHOBHBIE XapaKTePUCTUKU HOIIK-13.2 | JI2.2 | 35
MAarHUTHOTO T0JISl TOKA. 3aKOH MOJHOTO NOIIK-13.3 | JI2.3 26
TOKa. Pacuer MarHuTHOM 1ienu. 2.4 27
OneKTpOMarHuTHasE UHYKIHSL. J2.5
DNEeKTPOABIDKYILIAS CUIa, MHIYKTHpYeMas J12.6
B KaTyIIKE, ¥ TOTOKOCILICTJICHHE. J12.7
WanyktuBHOCTE. /JIex/ J12.8

2.2 M3yuenue TeopeTndeckoro MaTepuana, B 2 18 HOIIK-1.1 JI1.1 21 0
TOM YHCJIE UCTOPUU PA3BUTHUS NOIIK-1.2 | JI1.2 22
AJIEKTPOTEXHUKH, a TAK)KE MOBTOPCHHE NOIIK-1.3 [ JI1.3J1 | 323
W3BECTHBIX B Qu3HKe 3akoHOB OMa, HOIIK-13.1 2.1 24
Kupxroga u 3akona momHoro toka. /Cp/ NOIIK-13.2 | J12.2 25

NOIIK-13.3 | JI2.3 26
2.4 | 97
J2.5
J12.6
2.7
J2.8

Kon HaumeHoBaHue pa3/esioB U TeM /BU] Cemectp | YHacoB | Komneren- | Jlutep | Pecy | Uute | Ilpumeuanue
3aHATHS 3aHATHS/ / Kype M aTypa | pcbl | pakT.

Paznen 3. CunycouajibHbIi
nepeMeHHbIN TOK.




3.1 CunycounansHbli TOK. JleicTByromue 0,5 HOIIK-1.1 | JI1.1 €|
3HAYCHUS IEPEMEHHBIX TOKOB U HOIIK-1.2 | JI1.2 22
HanpsbkeHui. 3akoH Oma iyt NOIIK-1.3 | JI1.3JI | 23
MIPOCTEHIINX LIeNEeH NEPEMEHHOIO TOKA. NOIIK-13.1 2.1 24
TTocienoBarenp,HOE COEIMHEHUE HOIIK-13.2 | JI2.2 25
WHIYKTUBHOCTH M aKTUBHOT'O NOIIK-13.3 | JI2.3 26
comnpoTusieHus. IlocTpoeHne BEKTOPHBIX 2.4 | 97
nuarpamm. [locnenosarensHoe JI2.5
COEJIMHEHNE aKTUBHBIX COMPOTHUBIICHUH, J12.6
WHIYKTUBHOCTEH M €MKOCTEH. J12.7
[TapannenbHOE cCoeAMHEHNE IPUEMHUKOB J12.8
MepeMeHHOT0 Toka. CMelanHoe
COEJIMHEHHUE [TPUEMHHUKOB IIEPEMEHHOI0
TOKa. AKTHBHAs, PeaKTHBHAS U MOJTHASL
MOIITHOCTH. SIBIICHNS pe30HaHCa B IEIsIX
MepeMeHHOro Toka. /JIek/

3.2 Pacuer ¢ anexTpuyeckux uemnei 0,5 HOIIK-1.1 | J1.1 21
CHHYCOUJAIBHOTO MEPEMEHHOTO TOKA HOIIK-1.2 | JI1.2 22
CUMBOJINYECKUM METOAOM. [IprHIunbI HOIIK-1.3 | JIL.3JI | 33
pacuera pa3BeTBICHHBIX Ieen NOIIK-13.1 | 2.1 24
TIEPEMEHHOT0 TOKA. YIIydIlIeHHe NOIIK-13.2 | JI2.2 25
k03¢ punHeHTa MOIITHOCTH NOIIK-13.3 | JI2.3 26
JHEPreTUYECKOM yCTaHOBKH. Pe3oHaHC nm4 | 97
HanpspkeHuid. PesonaHc TokoB. JI2.5
[IpuMeHeHNEe BEKTOPHBIX JUarpaMM Ipu J12.6
pacdere pe30HaHCHBIX pexuMoB. /T1p/ J2.7

J12.8

33 OcBOcHHE HABBIKOB pacuera Ierne 20 HOIIK-1.1 | J1.1 21
CHHYCOUJAIBHOTO TOKA CHMBOJINYECKUM HOIIK-1.2 | JI1.2 22
METOJIOM, H300pa’keHHe MPOIIECCOB Ha NOIIK-1.3 | JI1.3JI | 23
BEKTOPHBIX JHAarpaMMax, BBIOJHEHNE NOIIK-13.1 | 2.1 24
KOHTPOJIbHOM paboThl. [Toaroroska k NOIIK-13.2 | JI2.2 25
samure. /Cp/ NOIIK-13.3 | JI12.3 26

nm4 | 97
J12.5
J2.6
2.7
J12.8

34 IToaroToBka K MpakTUYECKUM 3aHATHSIM: 14 HOIIK-1.1 | J1.1 21
H3y4eHHE JIEKIIMOHHOTO MaTepuania u HOIIK-1.2 | JI1.2 22
PEKOMEHAYEMOr0 110 pa3/ieslaM OCHOBHOI NOIIK-1.3 | JI1.3JI | 33
U IOTIOTHUTEIBHOU tuTepatypsl /Cp/ HOIIK-13.1 | 2.1 24

NOIIK-13.2 | JI2.2 | D5
HOIIK-13.3 | JI2.3 26
nm4 | 97
J12.5
J12.6
2.7
J12.8

3.5 Lenb cuHycOMIanbHOTO TOKA IPU 0,5 NOIIK-1.1 | J1.1 21
TocJieIoBaTeIbHOM coequHernu R, L, HOIIK-1.2 | JI1.2 22
C /J1a6/ NOIIK-1.3 | JI1.3JI | 323

NOIIK-13.1 | 2.1 24
NOIIK-13.2 | JI12.2 | D5
HOIIK-13.3 | JI2.3 | D6
m4 | 97
J12.5
J12.6
2.7

2.8




3.6 IlapannensHOe COeAMHEHNE KAaTYIIKU 2 0,5 HOIIK-1.1 | JI1.1 €| 0
HWHIYKTHBHOCTHU M KOHAeHcaTopa /J1ab/ HOIIK-1.2 | JI1.2 22
NOIIK-1.3 | JI1.3J1 | 33
HNOIIK-13.1 | 2.1 24
NOIIK-13.2 | JI2.2 | D5
NOIIK-13.3 | JI2.3 26
4 | 37
J2.5
J12.6
J2.7
J12.8
Kon HaumeHoBaHue pa3/iesioB U TeM /BU] Cemectp | YacoB | Komneren- | Jlutep | Pecy | Uure | Ilpumeuanue
3aHATHS 3aHsaTHsA/ / Kype M aTypa | pcbl | pakT.
Paznen 4. Tpexda3zusbie uenm.

4.1 OO11He TOHATHS 0 Tpex(ha3HbIX IETX, 2 0,5 HOIIK-1.1 JI1.1 21 0
MIPUHINIEI paboTHI TeHepaTopa NOIIK-1.2 | JI1.2 22
tpexdaznoit DJIC (c mocTpoeHNEM NOIIK-1.3 | JI1.3JI | 33
BOJIHOBO# uarpammel). IloHsiTre 0 HNOIIK-13.1 2.1 24
croco0ax CoeIMHEHHUST 0OMOTOK NOIIK-13.2 | JI2.2 25
reHepaTopa 1 ¢aszax IpHeMHHKA. NOIIK-13.3 | JI2.3 26
OCHOBHBIE TPUHIINIIBI pacyeTa nm4 | 97
cummetrpruyHbIX TOILI. Pacuer J12.5
HECUMMETPUYHBIX pexxuMoB TOLI mpu J12.6
Pa3IMYHBIX CXEMaX COCIAUHECHHUS J2.7
MIPUEMHHUKOB, OCOOEHHOCTH MTOCTPOEHHS J12.8
BEKTOPHBIX JUArPaMM Ul CXEMbI
COCJIMHEHUSI TPHEMHIKA B 3Be31Ty 0e3
HYIIeBOro nposoja. /JIex/

4.2 OCHOBHBIE IPUHLIUIIBI pacueTa 2 0,5 HOIIK-1.1 | JI1.1 21 0
CUMMETPUYHBIX TPeX(a3HBIX [IETCH. NOIIK-1.2 | JI1.2 22
Pacuer HecHMMETPHYHBIX TpeX(asHBIX HOIIK-1.3 | JI1.3JI | 23
I[eTIel ¢ COeTMHEHNUEM B 3Be31y 0e3 HOIIK-13.1 | 2.1 24
HYNEeBOro nmpoBofa. Pacuet NOIIK-13.2 | JI12.2 | D5
HECUMMETPUYHBIX TpexX(Pas3HbIX HENeH ¢ NOIIK-13.3 | JI2.3 26
COCJIMHEHNEM B 3BE3/Y C HYJIEBBIM 2.4 27
TIPOBOIOM. JI2.5
Pacuer HecuMMETpHYHBIX TpeX(azHbIX J12.6
Lernei ¢ COeIMHEHNEM B TPEYTOJIbHUK. J12.7
Mp/ J12.8

4.3 IToaroToBka K NpakTUYECKUM 3aHATHUSIM: 3 14 HOIIK-1.1 | J1.1 21 0
H3ydeHUe JEeKIIMOHHOI0 MaTepuaa 1 HOIIK-1.2 | JI1.2 22
PEKOMEHAYEMOT0 110 pa3fiesiaM OCHOBHOM NOIIK-1.3 | JI1.3JI | 23
M JOIIOJHUTEIbHOM HMOIIK-13.1 2.1 24
nuTepaTypbl. BeIonHeHe KOHTPOIBHOM NOIIK-13.2 | J2.2 | D5
pa6ote1. /Cp/ NOIIK-13.3 | JI2.3 26

4 | 37
J2.5
J12.6
J2.7
J12.8
4.4 HUccnenoBanue TpexdaszHoii nenu npu 2 0,5 HOIIK-1.1 | J1.1 21 0
COC/IMHCHUH HArpPY3KH B 3Be3ny /J1ab/ HOIIK-1.2 | JI1.2 | 22
NOIIK-1.3 | JI1.3JI | 23
HNOIIK-13.1 | 2.1 24
NOIIK-13.2 | JI2.2 | D5
NOIIK-13.3 | JI2.3 26
24 | 37
J2.5
J12.6
J12.7

J12.8




4.5 HccnenoBanue TpexdasHoii uenu npu 3 1 NOIIK-1.1 | JI1.1 21 0
COCIIMHEHUH Harpy3KH B HOIIK-1.2 | JI1.2 22
TpeyroiapHUK /J1ab/ HOIIK-1.3 | JI1.3JI | 33

HOIIK-13.1 | 2.1 24
NOIIK-13.2 | JI2.2 | D5
NOIIK-13.3 | JI23 | 26

4 | 97

J2.5

J12.6

J2.7

J2.8

Kon HaunmeHoBaHue pa3/iesioB U TeM /BUJ Cemectp | Yacos | Kommneren- | JIutep | Pecy | Hute | IIpumeuanue
3aHATHS 3aHsaTHsA/ / Kype M aTypa | pcbl | pakT.
Pa3znen 5. TpanchopmaTopsl.

5.1 O06mue cBeneHns. X0I0CTOH XOJT 2 0,5 HOIIK-1.1 JI1.1 21 0
TpaHncgpopmaropa. [ToctpoeHne HOIIK-1.2 | JI1.2 22
BEKTOPHBIX JHarpaMM Harpy:KeHHOIO NOIIK-1.3 | JI1.3JI | 23
TpaHncopmaropa. [Tapamerpst u HOIIK-13.1 | 2.1 24
BEKTOpHAsl uarpamma MnpuBeACHHOTO NOIIK-13.2 | JI2.2 25
TpaHcdopmaTopa. DKBUBAJICHTHAS CXeMa NOIIK-13.3 | JI2.3 26
TpaHc(opMaTOpa U ee BeKTOpHas nm4 | 97
nmuarpamma. KopoTkoe 3aMbikaHue J12.5
tpancpopmaropa. Koaddumuent J12.6
MIOJIE3HOTO JIeHCTBHA TpaHChopMaTopa u J2.7
€ro 3aBUCUMOCTD OT Harpy3KH. J12.8
OcobeHHOoCTH Tpexha3HbIX
TpaHchopMaTopoB. Y CTPOHCTBO
cepAcyHHKa (MarHUTOMPOBOIA) U
oOmoTok. M3meputenbHble
TpaHcdopmartopsr. /Jlex/

5.2 PacueT pexxrMOB X0JI0CTOTO X012 1 2 0,5 HOIIK-1.1 | J1.1 €] 0
KOPOTKOI'O 3aMbIKaHUS NOIIK-1.2 | JI1.2 22
tpancdopmaropa. /Ip/ HOIIK-1.3 | JI1.3JI | 33

NOIIK-13.1 | 2.1 24
HOIIK-13.2 | JI2.2 | 35
NOIIK-13.3 | JI2.3 | 26
2.4 | 97
J2.5
J2.6
2.7
J12.8

53 IToaroroBka K MpakTUYECKUM 3aHATHSIM: 3 20 HOIIK-1.1 | JI1.1 21 0
H3y4EHUE JIEKIMOHHOIO MaTepuana u NOIIK-1.2 | JI1.2 22

PEKOMEHIyeMOT0 110 pa3zesaM OCHOBHOM HOIIK-1.3 | JI1.3JI | 23
U JIOTIOJTHUTEILHOM TuTepatypbl. /Cp/ HOIIK-13.1 | 2.1 24

HOIIK-13.2 | JI2.2 | 35

NOIIK-13.3 | JI2.3 | D26
2.4 | 97
J2.5
J2.6
2.7
J12.8

Kon HaunmeHoBaHuUe pa3/1e10B U TeM /BU] Cemectp | HacoB | Komneren- | Jlutep | Pecy | UuTte | Ilpumeuanue
3aHATUSA 3aHATUsA/ / Kvypc 197074 aTrypa | pChl | paKT.

Pazpnea 6. Ilos1ynpoBoAHNKOBLIE

NpHOOPHI M yCTPOlicTBA




6.1 Knaccudukarys 0OCHOBHBIX YCTPOICTB 0,5 HOIIK-1.1 | JI1.1 €|
COBPEMEHHOMN AJIEKTPOHUKH. HOIIK-1.2 | JI1.2 22
IIpoBoauMOCTb TBEPAOTO TENA. NOIIK-1.3 | JI1.3JI | 23
OnexTpOHHO-ABIPOYHEIH Tepexon. /JIek/ HOIIK-13.1 | 2.1 24

NOIIK-13.2 | JI2.2 | D5
NOIIK-13.3 | JI23 | 26
4 | 97
J2.5
J12.6
J2.7
J2.8

6.2 KoHncTpykiyu, xapakTepuCcTUKH, 0,5 HOIIK-1.1 | JI1.1 21
napaMeTpbl, Ha3HAYCHUS HOIIK-1.2 | JI1.2 | D2
TIOJIYIIPOBOAHUKOBBIX PE3UCTOPOB, HOIIK-1.3 [ JI1.3JI | 323
JIFOJI0B, THPHUCTOPOB, OUIOISPHBIX U NOIIK-13.1 2.1 24
TI0JIEBBIX TPAH3UCTOPOB, YCIIOBHBIE HOIIK-13.2 | JI2.2 | 35
0003HAYCHHUS UX B ITEKTPHUCCKHX NOIIK-13.3 | JI2.3 26
cxemax. [ToHsATHE 00 MHTETPATBHBIX 2.4 | 97
MHKpocxemax. /JIex/ J2.5

J12.6
J2.7
J2.8

6.3 Brimpsimurenu. OnekTpuueckre cXembl 1 0,5 HOIIK-1.1 | J1.1 21
MIPUHLUI PabOThI HEYTIPABISAEMBIX U HOIIK-1.2 | JI1.2 | D2
VIIPaBJISIEMbIX OJHO(A3HBIX U NOIIK-1.3 [ JI1.3JI | 323
Tpex¢a3HbIX BepsMuTernei. [Tynscarmm NOIIK-13.1 2.1 24
BBINIPAMIICHHOTO HANIPSKECHUS. HOIIK-13.2 | JI2.2 | 35
Onexrpuueckue GUIbTPHL. BHemHune NOIIK-13.3 | JI2.3 26
XapaxkTepucTHKu. /JIex/ nm4 | 97

J2.5
J12.6
J2.7
J2.8

6.4 ONEeKTpPOHHBIE TEHEPATOPHI 0,5 HOIIK-1.1 | J1.1 21
CHUHYCOHJANBHBIX KOJIeOaHul, NOIIK-1.2 | JI1.2 22
Ha3HaYeHHE, KIacCUPHUKAIUA. Y CITOBHUSI NOIIK-1.3 [ JI1.3J1 | 323
CaMOBO30Y)KJICHHST aBTOTCHEPATOPOB. NOIIK-13.1 2.1 24
Jloruueckue 31€MEHTHI. NOIIK-13.2 | JI2.2 25
CxeMoTexHUYecKas peann3auus NOIIK-13.3 | JI2.3 26
noruveckux omneparnuii. [Torstus o 2.4 27
IU(POBBIX U UMITYITECHBIX J2.5
ycTpoiicTBax. /Jlex/ J12.6

2.7
J2.8
6.5 HccnenoBanue oqHO(a3HBIX 1 HOIIK-1.1 | JI1.1 21
BhIIIpAMuTeNeit /J1ab/ HOIIK-1.2 | JI1.2 | D2
NOIIK-1.3 | JI1.3JI | 23
HOIIK-13.1 | 2.1 24
HOIIK-13.2 | JI2.2 | 35
NOIIK-13.3 | JI23 | 26
2.4 | 97
J2.5
J12.6
2.7

J12.8




6.6 Pacuer ognodasusix Bemmpsmuteneit /Ip/ 0,5 HOIIK-1.1 | JI1.1 €|
HOIIK-1.2 | JI1.2 | 22
HOIIK-1.3 | JI1.3JI | 33
HOIIK-13.1 | 2.1 24
NOIIK-13.2 | JI2.2 | D5
NOIIK-13.3 | JI23 | 26
4 | 97
J2.5
J12.6
J2.7
J2.8
6.7 MocCTOBOi1 BEIIPAMHTEINH Tpex(azHOTO 1 HOIIK-1.1 | JI1.1 €|
Hanpsbkenus /J1a6/ HOIIK-1.2 | JI1.2 | 22
NOIIK-1.3 | JI1.3JI | 23
HOIIK-13.1 | 2.1 24
HOIIK-13.2 | JI2.2 | 35
NOIIK-13.3 | JI23 | 26
nm4 | 97
J2.5
J12.6
J2.7
J2.8
6.8 Pacuer MOCTOBBIX BBIIPSIMUTENIEH 0,5 HOIIK-1.1 | JI1.1 Ol
TpexdaszHoro Hanpsoxerus /Tp/ HOIIK-1.2 | JI1.2 | D2
NOIIK-1.3 | JI1.3JI | 23
NOIIK-13.1 | 2.1 24
HOIIK-13.2 | JI2.2 | 35
NOIIK-13.3 | JI23 | 26
nm4 | 97
J2.5
J12.6
J2.7
J2.8
6.9 HccnenoBanue yrpasisieMbIX 1 HOIIK-1.1 | J1.1 21
BBIIPAMUTENEH U TUPUCTOPHBIX NOIIK-1.2 | J1.2 22
perynsatopos /J1ab/ HOIIK-1.3 | JI1.3J1 | D93
HOIIK-13.1 | 2.1 24
HOIIK-13.2 | JI2.2 | 35
NOIIK-13.3 | JI2.3 | 26
2.4 | 97
J2.5
J12.6
2.7
J2.8
6.10 HccnenoBanue nByxKackagHOTO 1 HOIIK-1.1 | J1.1 21
TPaH3UCTOPHOTO ycunuTens /J1ab/ NOIIK-1.2 | JI1.2 22
NOIIK-1.3 | JI1.3JI | 23
HOIIK-13.1 | 2.1 24
HOIIK-13.2 | JI2.2 | 35
NOIIK-13.3 | JI23 | 26
2.4 | 97
J2.5
J12.6
2.7

J12.8




6.11 HccnenoBanue cTabHIN3aTOPOB 3 1 HOIIK-1.1 | JI1.1 €| 0
MOCTOSIHHOTO HampsikeHus /J1ao/ HOIIK-1.2 | JI1.2 | D2
HOIIK-1.3 | JI1.3JI | 33
HNOIIK-13.1 | 2.1 24
NOIIK-13.2 | JI2.2 | D5
NOIIK-13.3 | JI23 | 26
4 | 97
J2.5
J12.6
J2.7
J12.8
6.12 HccnenoBanue uermneit ¢ onepanuoHHbIMU 3 1 HOIIK-1.1 | JI1.1 21 0
yeunurensimu /J1a6/ HOIIK-1.2 | JI1.2 | 22
NOIIK-1.3 | JI1.3JI | 23
HNOIIK-13.1 | 2.1 24
NOIIK-13.2 | JI2.2 | D5
NOIIK-13.3 | JI23 | 26
nm4 | 97
J2.5
J12.6
J2.7
J2.8

6.13 Jloruueckue 31€MEHTHI. 3 14 HOIIK-1.1 | J1.1 21 0
CxeMoTexHUYeCKas peaan3auus HUOIIK-1.2 | J1.2 22
noruveckux omnepanuii. [Torstus o HOIIK-1.3 | JI1.3J1 | D3
IU(POBBIX U UMITYITECHBIX NOIIK-13.1 2.1 24
ycTpoiictax. /Cp/ NOIIK-13.2 | J12.2 25

NOIIK-13.3 | JI23 | 26
nm4 | 97
J2.5
J12.6
J2.7
J2.8
6.14 ONEeKTpPOHHBIE TEHEPATOPHI 3 14 NOIIK-1.1 | J1.1 21 0
CHUHYCOHJANBHBIX KOJIeOaHul, HUOIIK-1.2 | JI1.2 22
Ha3HaYeHHE, KIacCUPHUKAIUA. Y CITOBHUSI HOIIK-1.3 | JI1.3J1 | D3
caMoOBO30YKJIeHHS aBTOreHepaTopoB. /Cp/ HOIIK-13.1 | 2.1 24
HOIIK-13.2 | JI2.2 | 35
NOIIK-13.3 | JI2.3 | 26
2.4 | 97
J2.5
J12.6
2.7
J2.8
Kon HaumeHoBaHue pa3/ie0B U TeM /BU] Cemectp | YUacoB | Komneren- | Jlutep | Pecy | UnTe | Ilpumeuanue
3aHATHS 3aHATHS/ / Kype M aTypa | pcbl | pakT.
Paznen 7. DiiekTpuyecKue u3MepeHusi.

7.1 Mepsl, U3MepHUTENbHbIE TPHOOPHI U 3 4 HOIIK-1.1 | JI1.1 €| 0
MeTOoJ1bl u3MepeHuil. Uncnosbie HOIIK-1.2 | JI1.2 22
BBIPaKEHUSI TOTPELIHOCTEN U3MEPEHUS U NOIIK-1.3 | JI1.3JI | 23
KJIaCCHI TOUHOCTH. CHCTEMBI NOIIK-13.1 2.1 24
9JIEKTPOU3MEPUTENBHBIX TPUOOPOB. NOIIK-13.2 | JI2.2 | D5
AHaJIOroBbIC U IIU(QPOBBIC NOIIK-13.3 | JI2.3 26
n3mepenust. /JIex/ o4 | 97

J12.5
J12.6
2.7

J12.8




7.2 M3yuenue TeopeTnyeckoro Matepuaa, B 3 14 NOIIK-1.1 | JI1.1 21 0
TOM YHUCJIE Pa3IMYHbIC CUCTEMBI HOIIK-1.2 | JI1.2 22
AIIEKTPON3MEPHUTEIHHBIX TIPHOOPOB U NOIIK-1.3 | JI1.3JI | 23
MpUHONTE UX Aefcteust. /Cp/ HOIIK-13.1 | 2.1 24

NOIIK-13.2 | JI2.2 | D5
NOIIK-13.3 | JI23 | 26
4 | 97
J2.5
J12.6
J2.7
J2.8

7.3 PacueT napameTpoB pe3ucTopos, 2 3 HOIIK-1.1 | JI1.1 21 0
KOH/IGHCATOPOB, KaTYILIEK HOIIK-1.2 | JI1.2 | D2
nHaayktuBHOCTH /TIp/ HOIIK-1.3 | JI1.3J1 | 93

HNOIIK-13.1 | 2.1 24
NOIIK-13.2 | JI2.2 | D5
NOIIK-13.3 | JI23 | 26
nm4 | 97
J2.5
J12.6
J2.7
J2.8

7.4 Pacuer sHepreTuueckux noxazarenei 3 8 HOIIK-1.1 | J1.1 21 0
CXeM METOJaMHU ABYX U TpeX HUOIIK-1.2 | J1.2 22
BarT™MeTpoB /I1p/ HOIIK-1.3 | JI1.3J1 | O3

HOIIK-13.1 | 2.1 24
NOIIK-13.2 | J2.2 | D5
NOIIK-13.3 | JI23 | 26
nm4 | 97
J2.5
J12.6
J2.7
J2.8

7.5 MarnurosnekTpuieckue, 3 14 NOIIK-1.1 | J1.1 21 0
3JIEKTPOMArHUTHBIE, HOIIK-1.2 | JI1.2 | D22
AJIEKTPOAMHAMUYECKUE CUCTEMBI HOIIK-1.3 | JI1.3J1 | D3
HU3MEPEHUS DIIEKTPUIECKHUX NOIIK-13.1 2.1 24
napametpos /Cp/ HOIIK-13.2 | JI2.2 | 35

NOIIK-13.3 | JI2.3 | 26
2.4 | 97
J2.5
J12.6
2.7
J2.8

7.6 Mepbi, U3MepUTEIbHEBIE TPUOOPHI H 3 14 HOIIK-1.1 JI1.1 21 0
MeToibl u3MepeHuil. Uncnosbie NOIIK-1.2 | JI1.2 22
BBIPKEHUS TIOTPEUTHOCTEN U3MEPEHUS U NOIIK-1.3 [ JI1.3JT | 33
KJ1acchl TOYHOCTH. CHCTEMBI HOIIK-13.1 2.1 24
AIEKTPOU3MEPUTENBHBIX IPHOOPOB. /Cp/ HOIIK-13.2 | JI2.2 25

NOIIK-13.3 | JI23 | 26
2.4 | 97
J2.5
J12.6
2.7
J2.8

Kon HaumeHoBaHue pa3iesioB H TeM /BHJ Cemectp | Yacos | Komneren- | Jlutep | Pecy | Unure | Ilpumeuanue
3aHATHS 3aHATHS/ / Kype M1 aTypa | pcbl | pakT.

Paznen 8. Hugpposas 3j1eKTpoHUKA




8.1 Jlornyeckue >nemMeHTsI /Jlek/ 3 4 NOIIK-1.1 | JI1.1 21 0
HOIIK-1.2 | JI1.2 | 22
HOIIK-1.3 | JI1.3JI | 33
HOIIK-13.1 | 2.1 24
HOIIK-13.2 | JI2.2 | 35
HOIIK-13.3 | JI2.3 | D6
4 | 97
J2.5
2.6
J2.7
J2.8
8.2 O3HaKOMJIEHHE C OCHOBHBIMU 3 4 HOIIK-1.1 | JI1.1 21 0
XapaKTepUCTUKAMU JIOTHUECKUX HOIIK-1.2 | JI1.2 | D2
3JIEMEHTOB U OCHOBaMH NOIIK-1.3 | JI1.3JI | 23
CHHTe3a JIoTnieckux cxeM /IIp/ NOIIK-13.1 2.1 24
NOIIK-13.2 | JI2.2 | D5
HOIIK-13.3 | JI2.3 | D6
nm4 | 97
J2.5
J2.6
2.7
J2.8
8.3 OznakomiieHue ¢ paboroii RS-tpurrepa, 3 1 HOIIK-1.1 | J1.1 21 0
MyNbTUBHOpaTOpa U HOIIK-1.2 | JI1.2 | D2
onmHOBUOpaTopa /J1ab/ HOIIK-1.3 | JI1.3J1 | O3
NOIIK-13.1 | 2.1 24
NOIIK-13.2 | J2.2 | D5
HOIIK-13.3 | JI2.3 | D6
nm4 | 97
J2.5
2.6
2.7
J2.8
8.4 HUccnenoBanne mynsTuBrnOpatopa /I1p/ 3 0,5 NOIIK-1.1 | JI1.1 21 0
HOIIK-1.2 | JI1.2 | D2
HOIIK-1.3 | JI1.3JI | 33
HOIIK-13.1 | 2.1 24
HOIIK-13.2 | JI2.2 | 35
HOIIK-13.3 | JI2.3 | D6
nm4 | 37
J2.5
2.6
2.7
J2.8
Kon HaumeHoBaHue pa3/ie0B U TeM /BU] Cemectp | YUacoB | Komneren- | Jlutep | Pecy | UnTe | Ilpumeuanue
3aHATHS 3aHATHS/ / Kype M aTypa | pcbl | pakT.
Paznen 9. DiiekTpoHHBIE YCTpOHcTBA
9.1 Ycunureny 31eKTpUYECKUX CUTHAJIOB. 3 0,5 HOIIK-1.1 | JI1.1 €| 0
I'eHepaTOphI NIEKTPUUECKUX CUTHAJIOB HOIIK-1.2 | JI1.2 22
CHHYCOMJAIBHOM (hopMEI. /JIex/ NOIIK-1.3 | JI1.3JI | 33
HOIIK-13.1 | 2.1 24
HOIIK-13.2 | JI2.2 | 35
HOIIK-13.3 | JI2.3 | D6
o4 | 97
2.5
J2.6
2.7

J12.8




9.2 Pa3paboTka SKBUBaNICHTHOW CXEMBI 0,5 NOIIK-1.1 | JI1.1 21
yeunureneii /T1p/ HOIIK-1.2 | JI1.2 | 22
HOIIK-1.3 | JI1.3JI | 33
HOIIK-13.1 | 2.1 24
HOIIK-13.2 | JI2.2 | 35
HOIIK-13.3 | JI2.3 | D6
4 | 97
J2.5
2.6
J2.7
J2.8
93 Pacuer xapakrepucTuk ycunurenei /IIp/ 0,5 HOIIK-1.1 | JI1.1 €|
HOIIK-1.2 | JI1.2 | 22
HOIIK-1.3 | JI1.3JI | 33
HOIIK-13.1 | 2.1 24
NOIIK-13.2 | JI2.2 | D5
HOIIK-13.3 | JI2.3 | D6
nm4 | 97
J2.5
J2.6
2.7
J2.8
9.4 Pacuer pexxuMoOB caMOBO30YKICHUS 0,5 HOIIK-1.1 | J1.1 21
yeunuteneit /IIp/ HOIIK-1.2 | JI1.2 | D2
HOIIK-1.3 | JI1.3JI | 33
NOIIK-13.1 | 2.1 24
NOIIK-13.2 | J2.2 | D5
HOIIK-13.3 | JI2.3 | D6
nm4 | 97
J2.5
2.6
2.7
J2.8
9.5 WwmnynscHble yeTpoiicTBa /Jlex/ 0,5 HOIIK-1.1 | J1.1 21
HOIIK-1.2 | JI1.2 | D2
HOIIK-1.3 | JI1.3JI | 33
HOIIK-13.1 | 2.1 24
HOIIK-13.2 | JI2.2 | 35
HOIIK-13.3 | JI2.3 | D6
nm4 | 37
J2.5
2.6
2.7
J2.8
9.6 Pacuer cxem ¢ HeMHEHHOH 00paTHO 0,5 HOIIK-1.1 | J1.1 21
ces3bio /Ip/ HOIIK-1.2 | JI1.2 | D2
HOIIK-1.3 | JI1.3JI | 33
HOIIK-13.1 | 2.1 24
HOIIK-13.2 | JI2.2 | 35
HOIIK-13.3 | JI2.3 | D6
nm4 | 37
J2.5
2.6
2.7

J12.8




9.7 Pacuer 3HEpreTH4eCcKUX XapaKTEpUCTUK 0,5 HOIIK-1.1 | JI1.1 €|
OJIHOTAKTHBIX YCUIIUTENCH HOIIK-1.2 | JI1.2 22
momHOoCcTH /TIp/ NOIIK-1.3 | JI1.3JI | 23

HNOIIK-13.1 | 2.1 24
NOIIK-13.2 | JI2.2 | D5
NOIIK-13.3 | JI23 | 26
4 | 97
J2.5
J12.6
J2.7
J12.8
9.8 McrouHnkyu BTOpUYHOTO 0,5 HOIIK-1.1 | JI1.1 21
anekTporutanus /JIex/ HOIIK-1.2 | JI1.2 | 22
NOIIK-1.3 | JI1.3JI | 23
HNOIIK-13.1 | 2.1 24
NOIIK-13.2 | JI2.2 | D5
NOIIK-13.3 | JI23 | 26
nm4 | 97
J2.5
J12.6
J2.7
J2.8
9.9 PacueT mapameTpoB HCTOUHUKOB 0,5 HOIIK-1.1 | J1.1 21
BTOpPHYHOTO MeKTponuTtanus /I1p/ HOIIK-1.2 | JI1.2 | D2
NOIIK-1.3 | JI1.3JI | 23
HOIIK-13.1 | 2.1 24
NOIIK-13.2 | J2.2 | D5
NOIIK-13.3 | JI23 | 26
nm4 | 97
J2.5
J12.6
J2.7
J2.8
9.10 Pacuer crabunm3aTopoB 0,5 NOIIK-1.1 | J1.1 21
Hanpsoxenus /IIp/ NOIIK-1.2 | JI1.2 22
NOIIK-1.3 | JI1.3JI | 23
HOIIK-13.1 | 2.1 24
HOIIK-13.2 | JI2.2 | 35
NOIIK-13.3 | JI2.3 | 26
2.4 | 97
J2.5
J12.6
2.7
J2.8
9.11 YMHOKXUTENH HANPSKEHUS. 16 HOIIK-1.1 JI1.1 21
[TapameTpuueckue cTabUIN3aTOPHI. NOIIK-1.2 | JI1.2 22
KommneHncaronnslie ctabumsatopsl. /Cp/ NOIIK-1.3 [ JI1.3JT | 33
HOTIK-13.1 | 2.1 24
HOIIK-13.2 | JI2.2 | 35
NOIIK-13.3 | JI23 | 26
2.4 | 97
J2.5
J12.6
2.7

J12.8




9.12 I'enepaTopsl MUI000pa3HOTO 3 16 NOIIK-1.1 | JI1.1 21 0
HanpspkeHus. [ eHepaTopsl HOIIK-1.2 | JI1.2 22
NIPSIMOYTOJIbHBIX UMITYJIbCOB. NOIIK-1.3 | JI1.3JI | 23
ABTOKOJIE0ATETBHBIH NOIIK-13.1 2.1 24
mynbTuBHOparop. /Cp/ NOIIK-13.2 | JI2.2 | D5

HOIIK-13.3 | JI2.3 | D6
4 | 97
J2.5
2.6
J2.7
J2.8

9.13 VYerpoiicTBa UMITYIBCHON TEXHUKHU: 3 14 HOIIK-1.1 | JI1.1 21 0
OTPaHUYUTENHU HAPSHKEHUS, TPUTTEP HOIIK-1.2 | JI1.2 | D2
MImunra, nuddepenmupyromye u HOIIK-1.3 | JI1.3J1 | 93
uHTerpupyousue nenu. Murerparop Ha NOIIK-13.1 2.1 24
omnepaunonHoM ycunurene. /Cp/ NOIIK-13.2 | JI2.2 25

HOIIK-13.3 | JI2.3 | D6
nm4 | 97
J2.5
J2.6
2.7
J2.8

4.1 O6pa3oBaTe/IbHbIE TEXHOJIOTUH

5. KOMILVIEKT OIEHOYHbBIX CPEJCTB

5.1. KoMn1eKT OlIeHOYHBIX CPeICcTB

KoMIIeKT o1eHOUHBIX CpEACTB IO AUCHUILINHE, COCTOSIIINHI 13 MaTEePUAJIOB AJI TEKYIIET'0 KOHTPOJIA U IPOBEACHUS
l'[pOMe)KyTO‘IHOﬁ aTTeCTalun 06y’{3}0H_II/IXCH, BKJIIOYas MMOPSAA0K MPOBEACHU l'[pOMe)KyTO‘IHOﬁ aTTeCTallui, CUCTEMY OLICHUBAaHUA
PE3YIbTATOB HpOMC)KyI‘O‘{HOﬁ ATTCCTAllU U KPUTCPHUHU BBICTABJICHUA OLICHOK MMPEACTABJICH B KOC JAUCHUILIINHBI.

6. YYEBHO-METOJUMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCIUIIJINHBI (MOAYJIS)

6.1. Pexomenayemas iureparypa

6.1.1. OcHoBHas1 1UTEpaTypa

ABTOpBI, COCTaBUTENH 3arnaBue WznarenscTBo, roj On.aapec
JI1.1 |Cyxanosa H. B. DJIEKTPOTEXHUKA: yadeOHOE TTOCOOHE Boponex: https://biblioclub.ru/in
Boponexckuit dex.php?
rOCylapCTBEHHBIN page=book&id=14198
YHUBEPCUTET 1
HHKCHEPHBIX
texHozorui, 2010
JI1.2 | Tpybnukosa B. ONeKTpOoTeXHHUKA U AIEKTPOHHUKA: yueOHOe OpenOypr: https://biblioclub.ru/in
nocooue OpeHOyprexuit dex.php?
TOCYIapCTBEHHBII page=book&id=33059
yHusepcurert, 2014 9
JI1.3 |[3aBapeikun b. C., DONeKTPOTEeXHHUKA U MIEKTPOHUKA B KpacHospck: https://biblioclub.ru/in
Kpyuex O. A., 9JIEKTPOMEXAHHUUECKUX CUCTEMaX TOPHOTO Cubupckuii dex.php?
Canirnna T. A., MIPOU3BOJICTBA: yUeOHOE MOCOOre (benepanbHBIIA page=book&id=36447
I'epacumos A. U. yauBepcuret (COY), (3
2014
6.1.2. lonoTHUTeJILHAS JINTEpaTypa
ABTOpBI, COCTaBUTETH 3arnaBue W3paTenscTBO, TOI On.aapec
JI2.1 |HBanos U. U., DJIEKTPOTEXHUKA i OCHOBBI 3JIEKTPOHUKH: ,2017 https://e.lanbook.com/
ConoseeB I'. U., y4eOHUK book/93764
®ponos B. 4.
2.2 COOpHHK 33]1a4 TI0O OCHOBaM TEOPETUIECCKOM Canxkr-ITerepOypr: https://e.lanbook.com/
ANEKTPOTEXHUKH Jlans, 2011 books/element.php?
pll_cid=25&pll_id=7
03
J12.3 TeopeTHyecKkre OCHOBBI 3JIEKTPOTEXHUKH. Canxkr-ITerepOypr: http://e.lanbook.com/b

HutepreT-TecTHpoBaHue 6a30BBIX 3HAHUH

Jlans, 2012

ooks/element.php?
pll_cid=25&pll_id=3
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https://biblioclub.ru/index.php?page=book&id=141981
https://biblioclub.ru/index.php?page=book&id=330599
https://biblioclub.ru/index.php?page=book&id=364473
https://e.lanbook.com/book/93764
https://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=703
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=3550

ABTOpBI, COCTaBUTEIU

3arnaBue

W3narenscTBO, TOI

On.aapec

J12.4 | Anmomnonckuii C. M. TeopeTnueckre OCHOBBI MICKTPOTEXHUKN. Canxrt-IlerepOypr: https://e.lanbook.com/
[MpakTrKymMm Jlans, 2017 book/93583
JI2.5 | Manunun JI. U, DJIEKTPOTEXHUKA U DJIEKTPOHHUKA: HHTEPHET- HoBocubupck: https://biblioclub.ru/in
Heiiman B. 10., TECTHPOBaHKE 0a30BbIX 3HAHUI: yaeOHOE HoBocubupckuit dex.php?
Cwmupnosa 1O. B., nocobue rOCYIapCTBEHHBIH page=book&id=22876
Mopo3zosa T. B., TEXHUYECKUH 2
Hetiman B. 1O. yHuBepcurer, 2012
JI2.6 |Heiiman B. 1O., DJIEKTPOTEXHUKA U JJIEKTpOHHUKa. HTEepHeT- HoBocubupck: https://biblioclub.ru/in
IOpeeBa H. A., TecTUpoBaHHUEe 0a30BBIX 3HAHMIL: yaeOHOe HoBocnbupckuii dex.php?
Mopo3zosa T. B., nocobue roCylapCTBEHHBIN page=book&id=22897
Heiiman JI. B. TEXHUYCCKUM 8
yHUBepcureT, 2013
JI2.7 | BctoBckuit B. JI. DNeKTpHUIeCKUe MAIITHHbI KpacHosipck: https://biblioclub.ru/in
Cubupckuii dex.php?
(henepanbHbIT page=book&id=36396
yausepcuret (COY), |4
2013
JI2.8 |Komerios A. ., OCHOBBI TEOPUH MEKTPHUECKUX IICTICH: KpacHospck: https://biblioclub.ru/in
Canomaros 0. IT., OCHOBHBIE TIOHATHUS U OmpenericHus. MeTo b Cubupckuit dex.php?
beokosa I K. pacdera NEeKTPHYECKUX IIeTIeH TOCTOSIHHOTO U (benepanbHBIHA page=book&id=36402
HepeMeHHOro ToKa. YacToTHbIe XapakTepucTuku | yausepcuret (COY), |9
R —L u R - C ueneii: yaebHoe nocobue 2013
6.2. Ilepeuenn pecypcoB HHGPOPMALMOHHO-TeJIEKOMMYHUKALIMOHHOI ceTH ""MHTepHeT"
31 | KoHcynbraHT-IUTIOC
32 | Yuusepcuterckas oubmnoreka ONLINE. URL: http://biblioclub.ru/
33 | DnextpoHHO - 6ubnuoTeunas cucreMa «Jlans». URL: http://e.lanbook.com/
34 | Hayunas snextponnas 6ubmmorexa «Elibrary». URL: http://elibrary.ru/
35 | ba3a mannbix «Buxuneans». URL: https://ru.wikipedia.org
36 |TocymapcTBeHHas myOMYHas Hay9HO-TeXHMUEcKas onbmmoreka Poccun. URL: http://www.gpntb.ru/
D7 | Ucropus cranoBneHus Hayku 1 Texauku. URL: http://hbar.phys.msu.ru/gorm/ahist.htm
6.3.1 IlepeyeHs NporpaMMHOro odecrneyeHus
6.3.1.1 | Microsoft Office (Access, Excel, Word, OneNote, Outlook, PowerPoint, Publisher, Skype for business)
6.3.1.2 | MathLab 2016
6.3.1.3 | Google Chrome
6.3.1.4 | Mozilla Firefox
6.3.1.5 | Kompas-3D (ITpoexTup B CTPOHTEIBCTBE U apXUTEKTpype) V.18
6.3.2 IlepeyeHb UHGOPMALIMOHHBIX CIIPABOYHBIX CHCTEM
6.3.2.1 | EnuHoe OKHO JOCTyNa K HHQOPMAIIMOHHBIM pecypcam
6.3.2.2 | KoHCynbTaHT-IUTIOC

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE JUCIUITJIMHBI (MOAYJIS)

Ayn. Ne

Hasnauenne

OcHaneHue



https://e.lanbook.com/book/93583
https://biblioclub.ru/index.php?page=book&id=228762
https://biblioclub.ru/index.php?page=book&id=228978
https://biblioclub.ru/index.php?page=book&id=363964
https://biblioclub.ru/index.php?page=book&id=364029
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JlabopaTopust cucreM ydera H
Ka4yecTBa HIICKTPHUYECKOH SHEPrUu
MO3BONISET  OOecCIednuTh  IOJHBIH
LUK J1a00paTOPHBIX 3aHATHH IO
MOJICTIMPOBAHUIO M OTPabOTKe
HAaBBIKOB PpEIICHHS 3agad ydera
MOHHUTOPHHTIA HnoTpedIeHus
JNIEKTPUUECKOI SHEPTUM B CUCTEME
ACKYD ( ACTYD), ee
IUTAHUPOBAHUS B YCIIOBUSIX
ONTOBOTO  PBIHKA, ONTUMM3ALUU
AIIEKTPONIOTPEOICHHS
HPEATIPUATHS, OLEHKH MapaMeTpoB
KadyecTBa JIIEKTPHUYECKOH SHepruu
Ha MPOMBIIIIEHHBIX
TIPEATIPUATHSAX, 0TpaboTKn
JeiicTBui IepcoHana 1o
pa3paboTaHHOMY CLIEHApUIO
pemeHus TPON3BOJICTBEHHBIX
3a7a4.

Pabouee Mecto mpemonmaBarenss B cocTaBe CTOJN, CTyd, TymOa. Kommbrotep
mpenojaBareiass C JOCTYIIOM B MHTEpHET, uHTepakTuBHas LCD-manens.
MoTopu30BaHHBI JKpaH € MOTOJIOUHBIM IpoekTOpoM. IloTonounas kamepa.
JokymeHT-kamepa. Hactonbuplii  MUKPOGOH. 3ByKOBast cucrema.
ABTOMaTH3MpOBaHHBIE PaboYHe MeCTa CTYACHTOB W WH)KCHEPHAs CTaHIUS Ha
6ase [1K, 00beAMHEHHBIE TOKATBLHOM CETHIO.

Crenn Nel «HcchaenoBaHue TEXHHYECKUX W HPOTPaMMHBIX — CPEICTB
ABTOMAaTU3UPOBAHHBIX CHCTEM YydueTa JJEKTPOIHEPTUU» B  CICAYIOIIEM
coCTaBe: aBTOMATH3MpOBaHHOE pabodee Mmecto creHma Nel, ycTpoHcTBO
cbopa u nepemaun paHaeIx RTU-325, yerpoiictBo cOopa u mepegaun JaHHBIX
DKOM-3000T, mnpeobpasoBarens uHTepheiicoB Moxa NPort [AS5230A,
CUYCTYHMKH DJICKTPOIHEPrHM, TNpeoOpazoBarenb uHTepdeiica Moxa UPort
1150.

Crenn Ne2 «UccrnemoBaHue KadecTBa DIEKTPUUYECKOM SHEPrHMH B CHUCTEMax
IEKTPOCHAOKEHNST ~ OOIIero  Ha3HAYeHHWs» B  CIEAYIOIIEM  COCTaBe:
aBTOMATH3HMpOBaHHOE pabodee MecTo crTeHAa Ne2, CUETYHK-H3MEPHTEINh
mokaszaTelell KadecTBa OJIEKTpUYECKOM »HHeprun Binom3, KoHTpoiuiep
npucoenunenust Aris C304, aHanu3aTop KauyecTBa JJIEKTPUYECKOH DHEPTUU
Fluke-43511, Anaym3atop kadecTBa 3JeKTpudeckoi suepruu Pecypc-UFm20-
4252-5-100-1000. Kommnexe TEACHTOUCH 3.0 84" UHD.

VYuebHble MecTa (CTONBI U CTynbs). Pabouee MecTo mpenojaBaTems.
Kommbrorep mpemnogaBaTenst ¢ JOCTYIOM B HMHTEPHET, WHTEPAKTUBHBIN
IIPOEKTOP C€ MAarHUTHO-MapKepHOW Jockod. MOTOpPU30BaHHBI 3KpaH C
304 IOTOJIOUHBIM ~ IpoekTopoM.  IloTomounas  kamepa.  JlOKyMeHT-Kamepa.
Hacronpupiit MHUKPOQOH. 3ByKOBast cucrema. 6 CTEHJIOB
anektporexHuueckux OIIIITI-C-P. 2 crennma snexrporexanueckux OMIKIII-
C-P.

VYuebHble MecTa (CTONBI, CTyIbs). MecTo mpemogaBaTelst B COCTaBe: CTOI,
cryn, Ttym6a. Kommblorep mnpenopaBarenss C JIOCTYIIOM B HHTEpHET,
MHTEPAKTHBHBIN IIPOEKTOP c MarHUTHO-MapKepHOH JIOCKOH.
MoTopHu30BaHHBIN 3KpaH C MOTOJOYHBIM NpoekTopoM. [loTonouHas kamepa.
Hokyment-kamepa. HacronpHblif MukpodoH. 3BykoBas cuctema. CTeHIBI
JJIEKTPOTEXHUYECKHUE.

305

Vuebnas
MIPOBEICHHUS

ayIuTOpHS ISt
3aHATHH | Y4eOHBIE MecTa, OOOpyHOBaHHBIC OJOYHOW MeEOeNmpi0 C PACHONOKCHHEM
JEKIMOHHOTO W CeMMHApcKoro | amdureatpoM. Pabouee mMecTo mpemomaBaTens B COCTaBe CTON, CTyl, TymOa,
THNA, KypCOBOTO IIPOCKTHPOBAHMS | TPHOYHKA, KOMIIBIOTEp IpernojaBaTens C  JOCTYIOM B  HHTEpHET,
(BLIHOJ'IHCHI/ISI KYpPCOBBIX pa60T), HWHTCPAKTHUBHAA OOCKa C IIPOCKTOPOM. MOTOpHSOBaHHBIﬁ 9KpaH TTotomounsie
TPYNIOBBIX ¥ HMHAWBHIYAIBHBIX | TOBOPOTHBIE KaMepsl. JlokymeHT-kamepa. HactonpHblil MukpodoH. 3ByKOBas
KOHCYJbTalluH, TEKyIlero | cucremMa. MapkepHas 10CKa.
KOHTPOJISL U TPOMEKYTOUHOM

300

VYueOHas AyIUTOPHS TUTS
NIPOBEACHUS 3aHATHN
JEKIMOHHOT0O M CEeMHHApPCKOro
THIA, KypCOBOTO IIPOCKTHPOBAHMS
(BBITTONTHEHUS  KYPCOBBIX  paboT),
IPYHIIOBBIX M MHAMBHAYaJbHBIX
KOHCYJIBTAIHH, TEKYILETo
KOHTPOJISL U TPOMEIKYTOUHOM

VYueOHBIE MecTa ¢ KOMIbIoTepamMu. Pabodyee MecTo IpenogaBaTels B COCTaBe
cTon, cTyn, TymOa. KommbpioTep mpemomaBaTens C JOCTYIIOM B HHTEPHET,
HWHTEPAKTUBHBIN TIPOEKTOP c MarHUTHO-MapKepHOH JIOCKOM.
MoTopu30BaHHBIA JKpaH C MOTOJOYHBIM HpoekTopoM. IloTonounas kamepa.
Jokyment-kamepa. HactonbHbiit MuKpodoH. 3ByKOBasi cucteMa.
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8. METOJJMYECKHUE YKA3ZAHUA JJISA OBYYAIOIINXCS 11O OCBOEHHWIO JUCHHUIIJIMHBI (MO YJIA)

Meroauyeckue yKa3zaHus Ui 00yJaIOIIUXCsl IO OCBOCHUIO TUCIUILTHHBI

1. zydenne paboyeii mporpaMMel JUCIUIUIAHEL.

2. [locemieHue 1 KOHCIIEKTHPOBAHUE JIEKIIHH.

3. Obs3arenbHas MOATOTOBKA K MPAKTUUYECKUM 3aHATHSIM.

4. V3yyeHue OCHOBHOM U JONOJIHUTEIILHON JINTEPATyphl, HHTEPHET-UCTOUHUKOB.
5. BeIlosTHeHNE BCEX BUIOB CAMOCTOSITEITBHON PaOOTHI.

OddexTrBHOE OCBOCHHE JUCIUILIMHBI PEIIONAaraeT PEerysipHOE MOCCIIEHHE BCEX BUJIOB ayTUTOPHBIX 3aHATHIH, BBIIOJIHEHHE
TUTAHA CAMOCTOSITEIEHOH paboTHl B OJHOM 00BEMe M TIPOXOJKACHIE aTTECTAlNN B COOTBETCTBHH C KaJCHAAPHBIM YICOHBIM
rpauKOM.

CTyneHTy peKOMEeHIyeTCsl 03HAKOMUTBCS CO CIIMCKOM OCHOBHOM H JOMOIHUTENBHOM nuTepaTypsl. JlocTyn kK HHQOPMAIIHOHHBIM
pecypcam OuOIHOTEKH U HHOOPMaMOHHO-CIIPAaBOYHBIM cHcTeMaM ceTH "MHTepHeT" opraHn30BaH B YUTAIBHOM 3aj1e OMOIMOTEKH
co craroHapHbIX [I9BM, 160 ¢ imaxoro [I19BM (HoyTOyKa, IITaHIIETHOTO KOMIIBIOTEPA HIIM HHOTO MOOMIIBHOTO YCTPOMCTBA)
HOCPEACTBOM OECIPOBOJHOTO AOCTYIIA IPU aKTUBALUH WHIUBUAYAIFHON yIeTHOH 3aIIHCH.

[Tosp30BaHMe HHPOPMALIMOHHBIMH PECYpPCaMH PACLINPSIET BO3MOXHOCTH OCBOCHHUS TEOPETHUYECKOTO KypCa, BBIIOJIHEHHS
CaMOCTOSATEIILHON PabOTHI.




3agaHus U METOAUYECKHE YKa3aHHs K BBIMOTHEHUIO MPAKTHYECKUX 3aHATHH COCTaBIIEHBI B COOTBETCTBUH € pabodell mporpaMMoit
JUCLHUIUIMHBL "DJIEKTPOTEXHUKA U IEKTPOHUKA" U npescTaBieHsl B Y MK auciumninHeL.

[IpakTHyaeckne 3aHATHS BKIIOYAIOT B ce0s OCBOCHHE JICHCTBHIA, 00CYXKIeHNE POOIIeM [0 OCHOBHBEIM pa3jienaM Kypca u
HAaIpaBJIeHbI Ha yYrIyOJleHHe U3y4eHHOT0 TEOPETUUECKOro MaTepralla U Ha IpHoOpeTeHue yMEHHH 1 HaBbIKOB.

ITpu moAroToBKE K MPAKTUYECKUM 3aHATHAM HUCIONB3YIOTCS METOANYECKHE YKa3aHHs, B KOTOPBIX OMHCAHbI COAEP)KaHUE U METObI
UX TIPOBEJICHNUS, YCIOBUS BEITIOIHEHHUS, C(HOPMYITHPOBAHEI BOITPOCHI K Pe3yJIbTaTaM BBITIOJIHEHUS 3aaHHUH.

3agaHus U METOANYECKHE YKa3aHHs K BBIIOIHEHUIO 1a00PaTOPHBIX 3aHATUH COCTaBIEHBI B COOTBETCTBUH ¢ paboyeil mporpaMmoit
JUCLHUIUIMHBL "DJIEKTPOTEXHUKA U IEKTpOHUKA" U npejcTaBieHsl B Y MK auciumninseL.

JlaGopaTopHBIe 3aHATHSA BKIIOYAIOT B ce0sS OCBOCHHE JIEUCTBHIH, 00CYXKIeHNE TPOOIIEM 0 OCHOBHBEIM pa3zienaM Kypca 1
HAaIpaBJIeHbI Ha YrIyOJleHHe U3y4eHHOTO TEOPETUUECKOro U MIPAKTHUECKOro MaTepuaa U Ha IpUoOpeTeHre yMEHUI 1 HaBBIKOB.

Meroauyeckne peKOMEHIAIMK K OPTaHU3AI[MH ¥ BHIIOIHEHNIO CAMOCTOSITEIIFHOM PabOTHI COCTAaBIEHB! B COOTBETCTBHH ¢ pabouei
HIpOrpaMMON TUCIUILIHHEL "DIEeKTPOTEXHUKA U MIEKTPOHNKA" 1 peacTaBieHsl B Y MK nucruminnHs!.

CamocTosiTenbHast paboTa CTYICHTOB BKJIIOYAET OCBOCHUE TEOPETHYECKOTO MaTepuala, MOATOTOBKY K BHITOIHEHUIO 3a1aHUI
MPaKTHYCCKUX 3aHATHH, M TIOATOTOBKY K 3a4eTy, 9K3aMeHYy.

3a7aHus 1 METOINYCCKHE YKa3aHHs K BBIITOIHCHUIO KOHTPOJIBHBIX pabOT COCTABICHBI B COOTBETCTBHH C paboueii mporpaMMoit
JMUCIUIUIMHBL "DNEeKTPOTeXHUKA U 3JieKTpoHuKa" B YMK muctuminHel.

MeTtoanyeckue peKOMEHJAINH 10 OpraHU3alluy 00Pa30BaTeNFHOO MpoLecca sl O0YdeHHsT HHBAJIHIIOB U JIUI] C OTPaHNYCHHBIMH
BO3MOKHOCTSIMH 3/I0POBbSI

ITpr HEOOXOAUMOCTH TIPOTpaMMa TUCIUILUIMHBI MOYKET OBITh aIalTHPOBaHA [T MHKIIFO3UBHOTO 00YYEHISI MHBATUIOB H JIHIL C
OTpaHUYECHHBIMHI BO3MOXHOCTSIMH 37I0POBbBSI C YUETOM OCOOCHHOCTEH UX MCUXO()HU3MIECKOTO Pa3BUTHS, HHIUBHIIyATbHBIX
BO3MOKHOCTEH M HEOOXOIUMBIX CHELUANBHBIX YCIOBHHA UX 00yUeHHUS.

[Ipu HanM4MuU B TpyMNIE CTYACHTOB C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBbSI BO3MOYKHO HCIOJIb30BaTh a/IalTUBHBIC
TEXHOJIOTHH.

JJisl CTYIeHTOB ¢ OTpaHHYEHHBIM CITyXOM:

- HCTIOJIb30BaHUE Pa3HOOOPA3HBIX IUAAKTUIECKUX MaTepHaioB (KapTOUKH, PUCYHKH, TUCbMEHHOE OMUCAHUE, CXEMBI U T.I1.) KaK
TIOMOIIb JUTSI MOHUMAHHUS U PEIICHHS TIOCTABICHHOM 3a1a4u;

- HCTIOJIb30BaHUE BUACOMATEPUAIIOB, KOTOPHIE JAIOT BO3MOXKHOCTh TIOHSTH TEMY 3aHSATHS U OCYIIECTBUTH KOMMYHUKATHBHEIE
NEUCTBUS;

- BBITIOJIHEHUE MPOCKTHBIX 3a/1aHUH TI0 U3y4aeMbIM TeMaM.

JIJIs CTYICHTOB C OTpaHHYCHHBIM 3PCHUEM:

- HCTIOJIb30BaHUE (PMITBMOB ¢ BO3MOKHOCTBIO BOCHIPHUSTHS Ha CIyX JIaBAeMOU B HUX HH()OPMAIIUH ISl ITOCTIETYIOIIETO e
00CYXIeHNUS;

- HCTIOJIb30BaHUE ayTNOMATEPHAIIOB M0 U3y4aeMbIM TeMaM, UMEIOIIMCs Ha Kaderpe;

- HHAMBHyaJbHOE OOIICHUE C TIPENO/IaBaTeNIeM 110 H3y4aeMOMY MaTepUaIYy;

- TBOPYECKHUE 3aJIaHHs M0 U3y4aeMbIM TeMaM WY 10 JINYHOMY >KEJIaHHUIO C YIeTOM HHTEPecOB 00y4aeMoro.
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