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PABOYAA NTPOI'PAMMA JTUCHUIIJIMHBI

JJ1IeMEeHThI CHCTEM aBTOMATHKH

3akperuieHa 3a kadenpoii JHEpPreTHKH
Y4eOHsIit mran 13.03.02 DnexTpo3HepreTUKa U 3J1EKTPOTEXHUKA
Ksanudukauus O0axanaBp
®opma o0yueHns 32049Hast
OO6mas TpyI0eMKOCTh 23ET
YacoB 1o yueOHOMY IUIaHy 72 Bupgs! koHTpoONA Ha Kypcax:
B TOM YHCJIE: 3a4eThl 3
ayIUTOPHBIE 3aHATHS 18
CaMOCTOsATENNbHAs paboTa 50
4acoB Ha KOHTPOIIb 4

Pacnpene.ﬂerme YacoB JUCHHUILIMHBI IO KypcamM

Kypc 2 3

Bun 3ansatuit vI | po | voo | pon Hroro
Jlexun 4 |4 |4 (4 |8 |8
JlabopatopHsie 4 (4 |4 |4
[IpakTuyeckue 2 |2 |4 |4 |6 |6
Htoro ayx. 6 |6 |12]|12 |18 |18
KonraktHas padota |6 |6 |12 |12 [18 |18
Cawm. pabota 30 |30 |20 |20 (50 |50
Yackl Ha KOHTPOJIb 4 (4 |4 (4
Uroro 36 [36 136 (36|72 |72




Pa3paboTunk mporpaMMsl:

Kano. mexw. Hayk, 0oy. kagedpwi, Heyzoonuxoe FOpuii Ilasnosuy

Pabouas mporpamMma JUCIUATUIHHBI
DJIeMEeHTHI CHCTEM ABTOMATHKH

paspabotana B coorBercTBUU ¢ ®I'OC BO:

®denepalibHbIN rOCYIapCTBEHHBINH 00pa30BaTEIbHbII CTAHIAPT BBICIIETO 00pa30BaHMs - OaKalaBpUAT M0 HAIPABICHUIO TOIOTOBKH
13.03.02 DrekTposHEepreTHKa U 3JICKTPOoTeXHUKA (Mprka3 MuHoopHayku Poccuu ot 28.02.2018 1. Ne 144)

COCTaBJICHAa Ha OCHOBAHUH y4eOHOTO ITaHa:
13.03.02 DnekTpodHepreTuka u JEKTPOTEXHUKA
YTBEPIKIECHHOTO YU4€HBIM COBETOM By3a oT 29.06.2021 npoToxomn Ne 7.

Pabouas nporpamMma omoOpeHa Ha 3aceqaHuH Kadeapsl

JHEPreTHKH

[Iporokon MeTomueckoro coBera yHuBepcurera ot 29.06.2021 r. Ne 7
3aB. kagenpoit dengoposa C. B., kaH]. TeXH. HayK, JOIEHT



1. LIEJTA OCBOEHUS JUCHUILIAHBI (MOIY.JIS)

Lenpro n3yueHNs TaHHON TUCIUIIINHEL SBIISCTCS!

1. ITpuoGpereHne 6a30BBIX 3HAHUI, YMEHUIl U HABBIKOB, HEOOXOUMBIX CTYACHTY Ul OCYIIECTBICHHS CHayana yueOHOH, a 3aTeM
HPaKTHYECKON NMpodecCnoHaNbHOM AEsTENFHOCTH C NCTIOIb30BAHUEM CPECTB IEKTPOHHON TEXHUKH, CUCTEM PEJICHHOM 3alUThI 1
ABTOMATHUKH.

2. dopMupoOBaHHE MHPOBO33PEHHUS U PA3BUTHE CUCTEMHOT'O MBIIIIEHHS CTYACHTOB.

1.1 3agaun

Pa3paboTka MeTO0B pelIeHns] OCHOBHBIX MPHUKIAAHBIX 33124 HA OCHOBE KOMITBIOTEPHBIX TEXHOJIOTHH.
dopmupoBaHue 3HAHUI B 00JIACTH PENCHHON 3alIUThl U aBTOMATUKH.
dopmupoBaHKe CIOCOOHOCTEH MPOU3BOAUTH MPOSKTUPOBAHKE, MOHTaX, HAJIAJKY CHCTEM PEJICHHOMN 3aIUThl M aBTOMATHKH.

2. MECTO JUCIUIIJIMHBI MOAYJIA) B CTPYKTYPE OBPA3OBATEJIBHOU ITPOT'PAMMBI

Huxn (pasgen) OIT: | bF1.B

2.1 | TpeOGoBaHus K MpeIBAPUTEIbHON MOATOTOBKE 00y4aI0IIEerocs:

2.1.1 | O3HaKkoMHTENBHAS TIPAKTHKA

2.2 | JucuuniauHbl (MOAY/IHM) U MPAKTHKH, VI KOTOPBIX OCBOEHHE JAHHOM JUCHUILUIMHBI (MOAY/151) HEOOX0IUMO KAK
npeaiiecTBymoLIee:

2.2.1 | MoHTax, SKCIUTyaTalsl U PEMOHT 3JIEKTPOOOOPYA0BaHUS

2.2.2 | CucteMsl 21€KTPOCHAOKEHUS TOPOJOB U IPOMBIIIICHHBIX IPEANPHATHH

2.2.3 | DnekTpuyecKkoe X035HCTBO U CETH FOPHBIX U IPOMBIIIICHHBIX NIPEIIPUATHI

2.2.4 | TocynapcTBeHHas: UTOTOBAsI aTTECTAIUS

3. KOMOETEHIIUU OB YYAIOIIETOCSl, ©OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSI JUCIUILITAHBI
(MOZY.JIST)

OlK-4: Cnoco6eH ncnonb3oBaTb METOAbLI aHaNM3a U MOAENIUPOBaHUS ANEKTPUYECKUX Lienen u
ANEeKTPUYECKMX MaLUUH

NOTK-4.6: MpumeHsieT 3HaHNs OYyHKLUIN 1 OCHOBHbIX XapakTePUCTUK INEKTPUYECKMX M SNEKTPOHHBLIX annapaTtos

NOIK-4.4: [JleMOHCTpMpPYET NOHNMAHNE NPUHLMNA ENCTBUS NEKTPOHHbBIX YCTPONCTB

NOIK-4.2: Vicnonb3yeT MeTOAbl pacyeTa NepexoaHbIX NPOLECCOB B 3NIEKTPUYECKUX LIENAX NOCTOSAHHOIO U
nepemMeHHOro Toka

MNK-1.1: Cnoco6eH K opraHn3aLMOHHO-TeXHUYECKOMY, TEXHONOrM4YeCKOMy U pecypCHOMY obecrneyeHuto
paboT no 3kcnsyarauMm TpaHCOPMaTOPHbLIX NOACTAHUMIA U pacnpeAenuTeNbHbIX NYHKTOB

NMK-1.1.2: YmeTb:
-MpMeHsTb 3HaHMA B 06nacTy aNeKTPOTEXHUKM ANS NOArOTOBKM NPEAJIOKEHNA MO COBEPLUEHCTBOBAHUIO
akcnnyaTaumm TpaHcopMaTOPHbIX MOACTAHUMIA U pacnpenenmTenbHbIX MyHKTOB

UMK-1.1.1: 3HaTte:

-3kcnnyaTaumMoHHble TpeboBaHMsa K 060pyA0BaHMIO, MHXEHEPHBIM CUCTEMAM, 34aHUSIM U COOPYXKEHUAM
TpaHcopmaTOpHbIX NOACTAHLUMI U pacnpenennuTernbHbIX MyHKTOB

-HopMbl gonyCcTUMbIX 3HaYEHUIM OTKIOHEHUS YACTOTbI M HAMPSKEHWS ANEKTPUYECKON IHEPrun

-MeToapbl ycTpaHeHnsi HemcnpaBHOCTEN M NMKBUAALMN aBapUNHBIX CUTyauun B paboTe TpaHCopMaTOPHbIX
noAcTaHUUi 1 pacnpeaennTenbHbIX NyHKTOB

-MepcnekTuBbl pa3suTMa obnacTn NnpodeccnoHanbHOM AeATENBHOCTU, CBA3aHHON C aKcnnyaTaumen
TpaHcopMaTOPHbIX MOACTAHLUMIA U pacnpefenuTenbHbIX MyHKTOB

B pe3yabTaTe 0cBOeHHS THCHHILTHHBI (MOIYJIs) 00y4alOIIUTiCS TOKEH

3.1 (3HaTh:

3.1.1 [ . zemoHCTpUpPYET IOHUMaHUE IPUHIUIIA ASHCTBUS SIEKTPOHHBIX YCTPOUCTB;

3.1.2 | 2. axcIuTyaTaniOHHBIE TPEOOBAHUS K 000Dy I0BaHHIO, HH)KEHEPHBIM CHCTEMaM, 34aHHISIM H COOPYKEHHIAM
TpaHC(HOPMATOPHBIX MOACTAHINN U PacIpeeTUTENbHBIX ITyHKTOB;

3.1.3 | 3. MeToB!I yCTpaHEHUS HEUCIIPAaBHOCTEH M IMKBUAAIMU aBapUIHBIX CUTyanuil B pabote TpaHC(HOPMATOPHBIX TOACTAHIIIH
U PacIpeeNnTENbHbIX ITyHKTOB;

3.1.4 | 4. mepcieKTUBEI pa3BUTHA 00IACTH MPO(HECCHOHATBFHON e TeNFHOCTH, CBA3aHHOU C 9KCILTyaTauueil TpanchopMaToOpHBIX
MOACTAHINI U PaCIIPEAEIUTENbHbIX ITyHKTOB.

3.2 | YMeTh:

3.2.1 | 1. ucronp3yeT METOBI pacyeTa MepexoIHbIX MPOIECCOB B MEKTPUUECKUX LEMSIX MOCTOSHHOTO U MEPEMEHHOTr0 TOKa;

3.2.2 | 2. npUMEHATH 3HAHUS B O0JACTH AJIEKTPOTEXHUKH [T OATOTOBKY MPENTI0KEHHUH 110 COBEPIICHCTBOBAHUIO SKCILTyaTalluu
TpaHc(HOPMATOPHBIX MOACTAHIMHA U pacTpeICIUTEIbHBIX MyHKTOB;




3.3 | Bragern:

3.3.1| 1. npumeHsieT 3HaHUS PYHKIIUI U OCHOBHBIX XapaKTEPUCTUK dEKTPUIESCKHUX U DIICKTPOHHBIX aIlapaToB.
4. CTPYKTYPA U COAEPKAHUE JUCIUMIIVIMHBI (MOAYJIS)
Kon HaunmenoBanue pa3nesnoB u tem /Bua | Cemectp / | YacoB | Komneren- | JIlutep | Pecy | Unte | Ipumeuanue
3aHATHSA 3aHATHA/ Kypc 197074 arypa | pChl | paKT.
Paznen 1. Ha3HayeHnue 1 0OCHOBHBbIE
TOHSATHS 0 peJieifHOl 3a1uTe
aBTOMATHKe.

1.1 Peneiinas 3ammTa kak cocTaBHasA 4acTh 2 0,5 UIIK-1.1.1 | JI1.1 21 0
CUCTEMHOM aBTOMAaTHKH yIPaBJICHUS B HIIK-1.1.2 | J1.2 22
aBapHHHBIX pexxumax. CTpyKTypHas NOIIK-4.2 | JI1.3 393
cxema pelieriHo 3amuThl. OCHOBHBIC HNOIIK-4.4 | J11.4]1
BUABI pereiitHoit 3amuTsl. /JIex/ NOIIK-4.6 2.1

2.2
J12.3
Kon HaumenoBanmue paznesnoB u Tem /Bua | Cemectp / | HacoB | Komneren- | Jlutep | Pecy | Uute | Ilpumeuanue
3aHATHS 3aHATHA/ Kype 197004 arypa | pchl | paKT.
Pa3znes 2. U3mepuTe/bHbIE
npeodpa3oBaTe/id TOKA U HANPSIZKEHUSI,
HCTOYHUKM MUTAHUS YCTPOHCTB
peJieiiHol 321U ThI

2.1 TparchopmaTopsr Toka. OCOOEHHOCTH HX 2 0,5 HIIK-1.1.1 | JI1.1 €] 0
HCHOJIb30BAHUS B LIEMAX PElIeHHON HIIK-1.1.2 | J1.2 22
3amuTel. CXeMbI COeTMHEHUS HNOIIK-4.2 | JI1.3 93
TpaHcHoOpMaTOPOB TOKA H pelie. NOIIK-4.4 | JI1.4J1
TparchopMaTOpPEI HATTPSKESHU. NOIIK-4.6 2.1
Oc00EHHOCTH X MCITOIL30BAHUS B LEMSIX J12.2
peselinoit 3amuThl. CXeMbl COSTMHEHUS J12.3
TpaHCc(HOPMATOPOB HAMIPSHKCHHUS U pelie.

/JTex/

2.2 CucTtemMbl ONepaTHBHOTO TOKA IS 2 15 UIIK-1.1.1 JI1.1 21 0
MATaHUS LETeH peieHHON 3aIlUThl U UIIK-1.1.2 | J11.2 22
aBTomaTuku. /Cp/ NOIIK-4.2 | JI1.3 23

NOIIK-4.4 | JI1.4]1
HOIIK-4.6 2.1
2.2
123
Kon HaumenoBanue pa3nenoB u teM /Bua | Cemectp / | YacoB | Komneren- | JIutep | Pecy | Unte | Ilpumeuanue
3aHATHSA 3aHATHS/ Kvype M1 aTypa | pcbl | pakT.
Pa3nea 3. Pejie 1 KOMILIEKTBI 3aLIUT

3.1 Pene kak mOpOroBBIN 2JIEMEHT. 2 | UIIK-1.1.1 | JI1.1 €] 0
Knaccudukanus pene. MakcumanbHbIe HIIK-1.1.2 | JI1.2 22
nm MAHUManeHEIE pere. Koaddumment NOIIK-4.2 | JI1.3 33
BO3Bpara. Pene, pearupyronye Ha onHy U NOIIK-4.4 | JI1.4]1
IIBE BEJIMUMHBL. /JIex/ HNOIIK-4.6 2.1

2.2
J12.3

32 OCHOBHBIE THUIIBI ¥ KOHCTPYKLUU 2 15 HIIK-1.1.1 | J1.1 Ol 0
9JIeKTpOMeXaHUuecKux pene. Pene UIIK-1.1.2 | J1.2 | 22
MOIIIHOCTH ¥ COIIPOTHUBJICHHUS. HNOIIK-4.2 | JI1.3 33
ITomynpoBOIHUKOBBIE pEJIe U pelle Ha NOIIK-4.4 | JI1.4]1
HUHTETPaIbHBIX MUKPOCXEMaX. NOIIK-4.6 2.1
Kowmmektsr pene. /Cp/ 2.2

23
Kon HaumenoBanue pa3nenoB u teM /Bua | Cemectp / | YacoB | Komneren- | JIutep | Pecy | Unte | Ilpumeuanue
3aHATHS 3aHATHS/ Kvype M1 aTypa | pcbl | pakT.
Paznen 4. 3ammThl 21eKTPHYECKHX
ceTe.




4.1 Bub! aBapuiHBIX 1 HEHOPMaJbHBIX 2 1 UIIK-1.1.1 | JI1.1 €| 0
PEKMMOB DJICKTPUUYECKUX CETEH. HIIK-1.1.2 | JI1.2 22
MakcumansHasi TOKOBas 3aluTa. HOIIK-4.2 | J1.3 33
Toxosble oTceuku. ToKOBbIE NOIIK-4.4 | JI1.4J1
HanpaBJIeHHBIE 3aIIUTHl. CXEMBI 3aILUT, HNOIIK-4.6 2.1
METO/IMKa BEIOOpa YCTaBOK M aHAIN3 30H 2.2
nevictBus. /Jlex/ J2.3

4.2 HuctannuonHnas 3anmra. OCHOBHBIE 2 1 HIIK-1.1.1 | JI1.1 21 0
OpraHbl U UX B3aUMOJICHCTBUSA. UIIK-1.1.2 | JI1.2 22
Briaepkku BpeMeHH U 30HbI JCHCTBUS HNOIIK-4.2 | J1.3 33
MHOTOCTYIIEHYAThIX 3aLUT. 3aIUThl OT NOIIK-4.4 | JI1.4]1
3aMBIKaHHH (pa3bl Ha 3eMITIO B CETSIX C NOIIK-4.6 2.1
H30JIMPOBAHHOM 1 3a3eMIIEHHON 2.2
He#Tpanbto. /Jlex/ 2.3

4.3 Pacuer ycTraBok peneiHbIX 3aIIuT 2 1 HIIK-1.1.1 | JII1.1 21 0
¢unepos noxacranmmii /T1p/ HIiK-1.1.2 | J1.2 | 22

HOIIK-4.2 | JI1.3 23
NOIIK-4.4 | JI1.4J1
NOIIK-4.6 2.1

2.2

J12.3

4.4 PaspaboTka cxeM peseHHBIX 3alUT 2 1 HIIK-1.1.1 | JI1.1 21 0

¢unepos noxacranmwii /I1p/ UIK-1.1.2 | J1.2 | 22
HOIIK-4.2 | JI1.3 23
NOIIK-4.4 | JI1.4]1
NOIIK-4.6 2.1
2.2
J12.3
Koz HanmenoBanue pasienos u TeM /Buag | Cemectp / | Yacos | Kommneren- | JIutep | Pecy | Hate | IIpumeuanue
3aHATHS 3aHsaTusA/ Kype M aTypa | pcbl | pakT.
Pa3znes 5. 3amuThl cHI0BBIX
TpaHcdhopMaTOpoOB

5.1 3aluThl, pearupyouye Ha BEIUYUHY 3 1 HIIK-1.1.1 | J1.1 Ol 0
TOKa: TOKOBas OTCEYKa, MaKCUMaJIbHast UIIK-1.1.2 | JI1.2 22
ToKOBas 3anura. O6IacTH NpUMEHEeHUs, HNOIIK-4.2 | JI1.3 33
MeTO/MKa BEIOOpA YCTaBOK, aHATH3 30H NOIIK-4.4 | JI1.4]1
nevicteus. /Jlex/ HOIIK-4.6 2.1

2.2
2.3

5.2 Huddepennmansraas 3amuTa. [IprHIIIT 3 1 HIIK-1.1.1 | JI1.1 €] 0
JeHUCcTBHA, BEIOOP TpaHC(HOPMATOPOB WIIK-1.1.2 | J1.2 | 22
Toka. Toku HebanaHca 1 MEeTOIbI OOPBOBI HOIIK-4.2 | JI1.3 23
¢ uuMmu (pene ¢ BHT u ¢ MarHuTHBIM NOIIK-4.4 | JI1.4J1
TOpMOXKeHHEM). BriOop ycTaBok NOIIK-4.6 2.1
3amuTel /JIex/ J12.2

J12.3

53 OCOOCHHOCTD TOCTPOCHHS TOKOBOM 3 1 HIIK-1.1.1 | JI1.1 21 0
3amuTH TpanchopmMaTopa co cxeMaMu HIIK-1.1.2 | JI1.2 22
coeauHeHust 00MoToK Y/YO u [1/Y0 npu NOIIK-4.2 | JI1.3 393
HaJIMYMH ABUTaTeIbHOMN HArpy3ku. /J1ad/ NOIIK-4.4 | JI1.4J1

HOIIK-4.6 2.1
2.2
J12.3
Kon HaumenoBanmue pazjiesoB u tem /Bua | Cemectp / | HacoB | Komneren- | Jlutep | Pecy | Uute | Ilpumeuanue
3aHATHS 3aHsaTHA/ Kypc M aTypa | pchl | pakT.
Pa3znest 6. 3auThI ceTeil NOCTOSTHHOTO
U epeMEHHOro TOKa

6.1 Oco0eHHOCTH HOPMAIBHOTO U 3 0,5 WIIK-1.1.1 | JI1.1 21 0
aBapUIHBIX PEKUMOB CETH IMIEPEMEHHOTO HIIK-1.1.2 | JI1.2 22
TOKa. AHaJIU3 BXOIHBIX CONPOTUBIECHUI NOIIK-4.2 | JI1.3 23
Ha KOMIUIEKCHOM IIOCKOCTH. NOIIK-4.4 | JI1.4J1
JlucTaHIIMOHHBIE 3aIIUTHL. TOKOBBIE HNOIIK-4.6 2.1
3alUTH. AHAJIH3 30H jAeiicTBus. /Jlex/ 2.2

J2.3




6.2 Oco0eHHOCTH HOPMAJIBHOTO U 3 10 UIIK-1.1.1 | JI1.1 21 0
aBapUIHBIX PEKUMOB CETH IIOCTOSIHHOTO HIIK-1.1.2 | JI1.2 22
Toka. CIIocoOBI COeTMHEHUS OTIOp C NOIIK-4.2 | JI1.3 23
peIbCcaMy U OTCOCOM TOICTAHIINH. NOIIK-4.4 | JI1.4J1
MaxkcuMabpHast TOKOBas 3alluTa HNOIIK-4.6 2.1
OBICTPO/ICHCTBYFONIMMH BBIKITFOUATEIISIMU. 2.2
[MorenmmanbsHbie 3amuThl. /Cp/ J12.3
Kon HaumenoBanue pa3nenoB u teM /Bua | Cemectp / | YacoB | Komneren- | JIlutep | Pecy | Unte | Ilpumeuanue
3aHATHSA 3aHATHS/ Kvype M1 aTypa | pcbl | pakT.
Paznen 7. 3amMThI 371€MEHTOB
NoJACTAH LU
7.1 3amnutel TCH, BBOJIOB, CEKIIMOHHBIX 3 0,5 HIIK-1.1.1 JI1.1 21 0
BBIKITIOYATENIeH ¥ OTXOAIINX HIIK-1.1.2 | JI1.2 22
nuHui /Jlex/ NOIIK-4.2 | J1.3 23
NOIIK-4.4 | JI1.4J1
HOIIK-4.6 2.1
2.2
J12.3
7.2 Bamutel TCH, BBOJ0OB, CEKIIMOHHBIX 3 10 UIIK-1.1.1 | JI1.1 21 0
BBIKITIOUATEIeH M OTXOMAINX JTHNH /Cp/ HIIK-1.1.2 | J1.2 92
HOIIK-4.2 | JI1.3 33
NOIIK-4.4 | JI1.4]1
NOIIK-4.6 2.1
2.2
J12.3
73 Pacder TOKOB KOPOTKOTO 3aMbIKaHHUs Ha 3 | UIIK-1.1.1 | JI1.1 €] 0
IIMHAX MOACTAHIIMA B MAaKCUMAaJIbHOM U HUIIK-1.1.2 | JI1.2 22
MHHAMAJIFHOM PeXXNMax padoTHl SHEPTO NOIIK-4.2 | JI1.3 33
cuctemsl /IIp/ NOIIK-4.4 | JI1.4]1
HOIIK-4.6 2.1
2.2
J12.3
7.4 Pacuer ycTaBOK peneiHbIX 3aIIUT 3 1 UIIK-1.1.1 | JI1.1 21 0
nojactanuui /Ip/ HUIiK-1.1.2 | JI1.2 22
NOIIK-4.2 | JI1.3 23
NOIIK-4.4 | JI1.4]1
HOIIK-4.6 2.1
2.2
2.3
7.5 Pa3paboTka cxeM peleiHBIX 3aluT 3 0,5 UIIK-1.1.1 | JI1.1 €] 0
BBOOB nojacTanmmii /T1p/ HUIIK-1.1.2 | JI1.2 22
HOIIK-4.2 | JI1.3 23
NOIIK-4.4 | JI1.4]1
NOIIK-4.6 2.1
2.2
J12.3
7.6 Pacuer ycTraBok penieidHbIX 3alUT IIUH 3 0,5 HIIK-1.1.1 | JI1.1 21 0
nonctannuit /IIp/ HIIK-1.1.2 | JI1.2 22
HOIIK-4.2 | JI1.3 23
NOIIK-4.4 | JI1.4J1
HOIIK-4.6 2.1
2.2
J12.3
7.7 Pa3zpaboTka cxem peleiHbIX 3alIUT IUH 3 0,5 WIIK-1.1.1 | JI1.1 21 0
noactannuit /IIp/ UIIK-1.1.2 | J1.2 | D2
HOIIK-4.2 | JI1.3 93
NOIIK-4.4 | JI1.4]1
NOIIK-4.6 2.1
2.2

J12.3




7.8 Pa3paboTka KapThl CEIEKTUBHOCTH 3 0,5 UIIK-1.1.1 | JI1.1 €| 0
peneitHpIX 3amuT noactanimu /T1p/ UIK-1.1.2 | J11.2 92
HOIIK-4.2 | JI1.3 | 33
NOIIK-4.4 | JI1.4]1
HOIIK-4.6 2.1
2.2
J2.3
Kon HaumenoBanue pa3nenoB u teM /Bua | Cemectp / | YacoB | Komneren- | JIlutep | Pecy | Unte | Ilpumeuanue
3aHATHSA 3aHATHS/ Kvype M1 aTypa | pcbl | pakT.
Paznen 8. MukponpoueccopHbie
YCTPOiicTBA peJleiiHoM 3aUThI
8.1 MukponpoueccopHasi TEXHUKA B 3 1 UIIK-1.1.1 | J1.1 21 0
cUCTeMax pesIeHHOM 3aluThl U HIIK-1.1.2 | JI1.2 22
aBTOMaTHKH /Jlex/ HOIIK-4.2 | JI1.3 23
NOIIK-4.4 | JI1.4J1
NOIIK-4.6 2.1
2.2
J12.3
8.2 Hacrpoiika TOKOBBIX OTCEUEK B OJIOKE 3 0,5 HIIK-1.1.1 | JI1.1 21 0
MHKPOIIPOIIECCOPHON 3amuThI /J1ad/ UIIK-1.1.2 | J1.2 | D22
HOIIK-4.2 | JI1.3 | 33
NOIIK-4.4 | JI1.4]1
NOIIK-4.6 2.1
2.2
J12.3
8.3 Hactpoiika MT3 B Goke 3 0,5 UIIK-1.1.1 | JI1.1 €] 0
MHKPOTPOIIECCOPHOMN 3alUTHI. HIIK-1.1.2 | JI1.2 22
/J1ab/ HOIIK-4.2 | JI1.3 33
NOIIK-4.4 | JI1.4]1
HOIIK-4.6 2.1
2.2
2.3
8.4 Hacrpoiika MT3 ¢ TopMokeHHEM IO 3 0,5 UIIK-1.1.1 | JI1.1 21 0
HanpsDKEHUIO B OJ0Ke UIIK-1.1.2 | J1.2 | 22
MHUKPOIPOIIECCOPHON 3aIuThI /J1ab/ NOIIK-4.2 | JI1.3 23
NOIIK-4.4 | JI1.4J1
HOIIK-4.6 2.1
2.2
2.3
8.5 HccnenoBanue BIUSIHUS CXEM 3 0,5 UIIK-1.1.1 | J1.1 21 0
coeMHEHUs TpaHc(HopMaTOpOB TOKA HA HIIK-1.1.2 | JI1.2 22
YYBCTBUTEJIBHOCTH TOKOBBIX HOIIK-4.2 | JI1.3 23
3ammt. /JIa6/ NOIIK-4.4 | JI1.4]1
NOIIK-4.6 2.1
2.2
J12.3
8.6 HacTtpoiika 6J10ka MUKPOIIPOIIECCOPHOM 3 1 HIIK-1.1.1 | JI1.1 21 0
nuddepeHnnaTbHON 3aIIUTEL HIK-1.1.2 | J1.2 | 22
TpaHcdopmaropa /J1ab/ NOIIK-4.2 | JI1.3 393
NOIIK-4.4 | JI1.4J1
HOIIK-4.6 2.1
2.2
J12.3

4.1 O6pa3oBaTebHbIE TEXHOJIOTUH

5. KOMILIEKT OIIEHOYHBIX CPEJICTB

5.1. KoMnj1eKT OlleHOYHBIX CPEACTB

KoMIIekT o1leHOYHBIX CPEACTB M0 JUCHUIIINHE, COCTOSIINNA U3 MATEPHUANIOB ISl TEKYIIEro KOHTPOJIS M IPOBEACHHS
MPOMEXYTOYHOH aTTeCTallNK 00YJaIOIIMXCs, BKII0Yast HOPSIOK IPOBEICHUS IIPOMEXYTOUHON aTTeCTAIlUN, CHCTEMY OIICHUBAHUS
PEe3yJbTaTOB MPOMEXYTOUHOI aTTECTallMH U KPUTEPUH BEICTaBICHUS OIleHOK IpenacTaBieH B KOC AuCIUIUTHHEL.

6. YHAEBHO-METOJANYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAY.JIS)

6.1. Pexomenayemas JiuTepaTypa




6.1.1. OcHOBHAsI JIUTEpPaTYpa

ABTOpBL, COCTaBUTEIH 3armaBue

W3znarenscTBO, TOA

On.aapec

JI1.1 |lep6axos E. @., DJeKTpoCcHAOKEHHE U AIEKTPONIOTPeOIeHHE B Canxkr-IlerepOypr: http://e.lanbook.com/b
Anexcangpos /1. C., CTPOHUTEILCTBE Jlanb, 2012 ooks/element.php?
Jy6os A. JI. pll_cid=25&pll_id=9
469
JI1.2 | dponos 0. M., OCHOBEI JIEKTPOCHAOKESHUS Canxkr-IlerepOypr: http://e.lanbook.com/b
enaxun B. I1. Jlans, 2012 ooks/element.php?
pll cid=25&pll id=4
544
JI1.3 |T'maseipun B. E., DJIeMEHTHl aBTOMATHIECKHUX YCTPOMCTB: HoBocubupck: https://biblioclub.ru/in
I'maseipun I'. B. yuaeOHOe mocobue HoBocubupcknit dex.php?
rOCy/AapCTBEHHBIN page=book&id=22896
TEXHUYECKUI 0
yHuBepcurer, 2011
J1.4 [(Ky3smunP. C., OCHOBBI TEOPHH 3IEKTPUIECKUX anmaparoB st | KpacHospek: https://biblioclub.ru/in
Menbmvkos B. A., 3JIEKTPOMEXAHUUYECKUX CHCTEM TOPHBIX Cubupckuit dex.php?
I'epacumos A. 1., NpeANPUATHIA: yaeOHoe mocolue (benepanbHbIA page=book&id=36457
3aBapsikuH b. C. yausepcuret (COY), |1
2014
6.1.2. lonoTHUTeJIBLHAS JINTEpaTypa
ABTOpBI, COCTaBUTEIH 3armaBue W3narenscTBO, rog On.aapec
JI2.1 | Anomnonckuii C. M., |[HagexHOCTb U 3()(peKTUBHOCTD SIEKTPUIECKUX Cankt-IlerepOypr: http://e.lanbook.com/b
Kyxkies 1O. B. anmapaToB Jlanb, 2011 ooks/element.php?
pll_cid=25&pll id=2
034
JI2.2 |3unoBeeBI. C., OneKTpOMarHUTHast COBMECTUMOCTD YCTPOUCTB HoBocubupck: https://biblioclub.ru/in
Manbaes A. U., CHIIOBOM 3JICKTPOHHKHU: Y4eOHO-METOJHYCCKOE HoBocubupckuii dex.php?
IMaudwunos 1. B., nocooue rOCyIapCTBEHHBII page=book&id=22899
Ilonos B. . TEXHUYCCKHUHI 4
yHHUBepcHTeT, 2012
JI2.3 |Myxypos H. 1., DJEKTpOMEXaHN4eCK1e MUKPOYCTPOMCTBA:! Mumnck: Benopycckas | https:/biblioclub.ru/in
Edpemon I'. U., MoOHOTpadus Hayka, 2012 dex.php?
Amnexcangposny U. C. page=book&id=14233
9
6.2. Ilepeuenn pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHUKALIMOHHOI ceTH "MHTepHeT"
D1 | Hayunas snextponHas 6ubnuoreka "Elibrary"
32 | DnexTpoHHO-OMONMMOTEYHAs cucTeMa "JlaHp"
93 | YauBepcurerckas oubnmoreka ONLINE
6.3.1 Ilepevyenn NporpaMMHOro o6ecrnev4eHust
6.3.1.1 | MathLab 2016
6.3.1.2 | MathLab 2017
6.3.1.3 | Microsoft Windows

6.3.2 Ilepeyenb HHPOPMANMOHHBIX CHIPABOYHBIX CHCTEM

6.3.2.1 | KoncynpTanT-mitoc

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHME TUCIMITJIMHBI (MOAY JIS)

Ayn. Ne Hasnauenne OcHalleHue
YuebHas ayUTOpHUs TUTS
[IPOBEJICHUS 3aHATUI
JICKIIMOHHOTO, CEMHUHApPCKOro,
VY4eOHble MecTa ¢ KOMIBIOTEpaMH C BBIXOJOM B MHTEpHET. Pabouee mecTo
MPAaKTHIECKOTO THIA, KypCOBOTO
MperoaBaTeisi B COCTaBe CTON, CTyN, TymM0a. KommbioTep mpemnomaBaTens
MPOEKTUPOBAHUS, TPYIIOBBIX U o N
J1209 . | TOCTYyIIOM B HMHTEPHET, WHTEPAaKTUBHBIA IMPOCKTOP C MarHUTHO-MapKepHON
WHIUBUAYAIBHBIX  KOHCYJIbTAllUH, " N
JIOCKO. MOTOpH30BaHHBIA JKpaH € MOTOJIOYHBIM MpoeKkTopoM. [loTomounas
TEKYIIETO KOHTPOJIS u .
. kamepa. JJokymeHT-kamepa. Hactonbublil MUKpohoH. 3ByKoBas cucTeMa.
MPOMEKYTOUHOW  aTTecTalud C
HCIOJb30BaHUEM YUYEOHBIX MECT C
KOMITBIOTEPaMH.



http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=9469
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=4544
https://biblioclub.ru/index.php?page=book&id=228960
https://biblioclub.ru/index.php?page=book&id=364571
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=2034
https://biblioclub.ru/index.php?page=book&id=228994
https://biblioclub.ru/index.php?page=book&id=142339

VYueOHBIe MecTa (CTOJNBI U CTYINBs). Pabodee MecTo mpernojaBaTelsi B COCTaBe
CTOJI, CTYJI. ABTOMaTU3UPOBAaHHBIE pabouue MecTa CTYIEHTOB U WH)KEHEepHas

JlabopaTtopus cranius Ha Oase IIK, oOpemumHeHHBIe NokanbHOU cerpio. [IK SUMSUNG
aBTOMAaTU3UPOBAHHOTO S24E650PLi 5-6400/HDD 1TB 128 I'6. Kommiekc TEACHTOUCH 3.0 84"
3IEKTPONPHUBOJA obecnieunBaet | UHD. Jlaboparopusiii ctenn Nel: «McciaemoBanue acCHHXPOHHOTO YacTOTHO-
BBINOJIHEHHE TpeboBaHMit K | peryJIupyeMoro 3JEKTPOIIPUBOAA. JlaGopaTopHsIit CTEH]L Ne2:
mpakTudeckoMy  oOyueHuto 1o | «VcciegoBaHue CHHXPOHHOTO 3leKTponpuBona». Jlabopatopusiii ctenn Ne3:
JUCLUIIMHAM, n3yqaronmM | «MccnenqoBanne CHHXPOHHOTO DJIEKTPONPHBOAA C DIEKTPOABUTATEIEM C
HaJIaJIKy u SKCIUIYaTaIlHIo | IOCTOSHHEIMI MarHuTamm». JlabGopatopHusrii ctenn Ned: «VccnmemoBanme
J1204 9JIEKTPOIPUBOJIOB pabovMX | MEKTPONPUBOJA  IHOCTOSHHOrO  Toka». JlaboparopHsri  crenm — NoS:
MallIlH u TexHonoruueckux | «MccnenoBanne BBICOKOBOIBTHOTO AIEKTPONpUBOAaY. JlabopaTopHBIl cTeHA
KOMIIJIEKCOB corymacHo | Ne6: «VccrmenoBaHne MeETOZOB BHOPAMOHHOTO KOHTPOJS W MOHHTOPHHTA
COIEPIKAHUIO OCHOBHBIX [ MammH W oOopynoBaHusi». Jlabopatopuseiit crenny Ne7: «MccnemoBanue
00pa3oBaTENbHBIX IPOrpaMM IO | ACHHXPOHHOTO YacTOTHO-PEryIHPYEMOro »IeKTponpuBoaa. I[IpumeHeHue».
BCEM HaIlpaBJICHHAM HOATOTOBKHU B | JIaGopaTopHblii CTEH]: «Ixad npeobpasoBaTeneit 9aCTOTBD».
TY VYI'MK B coorBerctBum c |Jlaboparopnsiii crteHm: «lccrmemoBaHWe CHCTEMBI BOJOCHAOXKEHHUS  C
oI'OC BO 9aCTOTHO-PETYIUPYEMBIM JJIEKTPOINPHUBOAOM HACOCHOTO arperata Ha 0ase
obopynoBanusi Danfoss». Ocuumnorpagsr RIGOL DS1054Z, Kneuwm
tokoBble UNI-T UT208, Mynstumerpst UNI-T UT71C 1000B 10A TRU.
VYueOHas AyIUTOPHS TUTS
NIPOBEICHUSA 3aHATHH
VYueOHble MecTa (CTOMBI U CTYNBS). Pabodee MecTo mpermoaaBaTelsi B COCTaBe
JEKIMOHHOTO U CEeMUHAapCKOro
cromn, cryn, Tymba, TpubyHka. TpaHcopmupyemas  meperopoixa.
THTA, KypCOBOTO IPOCKTHPOBAHUS
KommeroTep mpenopasatens ¢ JOCTYHNOM B MHTEPHET, MHTEPAKTUBHAs JOCKa
424 (BBITOTHEHUST  KYPCOBEIX  pabor), "
C MNpOEeKTOpoM. MOTOPH30BaHHBIM DBKpaH C MOTOJIOYHBIM IPOEKTOPOM.
TPYNIIOBBIX M  HMHAUBUIYaNbHBIX .
N IToronounast kamepa. JlokymeHT-kamepa. HacTonpHEIH MHKpOGOH. 3ByKOBas
KOHCYJIbTaIHH, TEKyIIEero
.. | cucrema. MapkepHas 1ocKa.
KOHTPOJII W IPOMEKYTOYHOH
aTTEeCTallUH.
JlaGopatopus DKOHOMHUYECKOTO
aHaIM3a ¥ INIaHUPOBAHUS
Jlabopatopus DKOHOMUKHU u
VYueOHble MecTa ¢ KOMIbIOTepaMu. Pabouee MecTo npernojaBaTens B COCTaBe
MCHEIKMEHTa TOPHOTO
POM3BOACTEA cToi, cTyn, TymOa. KommproTep mpenomaBaTens C IOCTYIIOM B HHTEpHET,
411 p HMHTEPaKTUBHBIN TIPOEKTOP ¢ MarHUTHO-MapKepHOU JIOCKOH.
VYueOHas ayTUTOPHS JUTS .
MoTOpu30BaHHBIH JKpaH C MOTONOYHBIM IpoekTopoM. IloTonouHas kamepa.
IIPOBEIICHNE JIEKIINOHHBIX,
JlokyMeHT-KaMepa. 3ByKOBasi CUCTEMA.
CeMHMHApPCKUX U  MPaKTHYECKUX
3aHATUI 1o JUCLUIITMHAM

9KOHOMHUYCCKOTO IMUKJIa

8. METOJMYECKHUE YKA3AHUA JJIA OBYYAIOIINXCA 110 OCBOEHUIO JUCIHTUIIJIMHBI (MOAY JISA)

MeTtoandeckue yKa3aHus AJ1s1 00YJaIOIIMXCS 0 OCBOSHHUIO TUCIMITTHHBI
1. 3yuenne pabodeli mporpaMMbl JUCITUIUIAHEL.
2. TlocenieHne U KOHCIIEKTUPOBAHUE JIEKLIUH.

3. Obs3arenbHasi MOATOTOBKA K MPAKTUYECKUM 3aHSATHSIM.

4. V3y4eHune OCHOBHOM M JOTIOJHHUTEILHON JINTEPATYPHI, HHTCPHET-UCTOYHHKOB.

5. BeIMoTHeHNE BCEX BHIIOB CAMOCTOSITEIIHbHOMN PabOTEHI.

Db dexTuBHOE OCBOCHUE TUCIHUILUIMHBI IPETIOIaraeT peryIapHoe IOCEIeHNE BCEX BUIOB Ay IUTOPHBIX 3aHATHH, BBITOTHEHUE
IUIaHA CaMOCTOSITEILHOH paboThI B ITOJHOM 00beME M IIPOX0XKICHHUE aTTECTALIMU B COOTBETCTBHHU C KaJICHAAPHBIM Y4eOHBIM

rpaduKOM.

CTyaeHTY peKOMEHIYEeTCS O3HAaKOMHUTBCS CO CIICKOM OCHOBHOH M TOTIOIHUTEIBHON MuTepaTypsl. JlocTyn K HH(MOPMAIIMOHHBIM
pecypcaM OuOIMOTEKH U HH(POPMAIIMOHHO-CIIPABOYHBIM cHcTeMaM ceTd "MHTepHeT" OpraHu30BaH B YUTAJIBHOM 3aJic OHOIHOTEKH
co craroHapHbIX [I19BM, nu6o ¢ muanoro [I9BM (HoyTOyKa, IIIAHIIETHOTO KOMIBIOTEpA WIIH UHOTO MOOWIIEHOTO YCTPOHCTBA)
MOCPEACTBOM OECTIPOBOIAHOTO JIOCTYIA MPH aKTHBALMH MHIMBHIYAIBHOH yIETHOH 3aITHCH.

[Monk3oBanne HHHOPMALMOHHBIMU PECYPCaMH PACILMPSIET BO3MOXKHOCTH OCBOEHHSI TEOPETHUECKOTO KypPCa, BBINOJIHEHUS
CaMOCTOSTEILHOH paboThI.
JlaGopaTopHEIi MPaKTUKYM HAIpaBJIeH Ha YIIyOJICHHOE H3yYeHNE TEOPETHYECKOTO MaTeprala U Ha IpHoOpeTeHNe YMEeHNS,
HABBIKOB U OITBITA IIPOBEICHUS YKCIIEPUMEHTA, aHAIN3a U 00pabOTKHU €ro Pe3ysIbTaToB.

3agaHus U METOUYECKUE YKa3aHUs K BBIIIOJIHEHHIO Ja0OpaTOPHBIX pabOT COCTAaBIEHBI B COOTBETCTBHHU C paboueil mporpamMmoit

JUCIHUIIINHBI.

C 1eInbIo OLIEHKH YPOBHSI OCBOSHHSI MaTepHralia 1o Kol 1abopaTOpHOl paboTe COCTaBIAETCS OTIET, HA OCHOBaHUH KOTOPOTO
MPOBOAUTCA 3aIUTa JIaOOPaTOPHOIl pabOTHL.
3amaHus ¥ METOIUYECKUE YKA3aHUS K BBITIOJTHEHHIO MPAKTHYECKUX 3aHSATHH COCTABJICHBI B COOTBETCTBHH C PaboUeH mporpaMmoi
JUCUUIUIMHEI U TipesicTaBieHsl B Y MK nucuurinHel.
[IpakTHyeckue 3aHATHS BKIIOYAIOT B ce0s1 OCBOSHHE IEHCTBHIA, 00CYXIeHHe Mpo0IeM IO OCHOBHBIM pa3JieaM Kypca u
HampaBlIeHbl Ha yrIIyOJeHne H3y4eHHOTO TEOPETHIECKOro MaTepraia U Ha MpuoOpeTeHne YMEHUI 1 HaBBIKOB.

[Ipu moAroToBKe K MPaKTUYECKUM 3aHSATHUSM UCTIOIB3YIOTCS METOIUYECKUE YKa3aHHs, B KOTOPBIX OMKCAHBI COACPKAHUE U METOIbI
WX TIPOBENICHMSI, YCIIOBHUS BHITOTHEHNUS, C(DOPMYITHUPOBAHBI BOIPOCHI K PE3YJIbTaTaM BBITIOTHEHUS 3aJaHH.




MeTtoamueckue peKOMEHIANH K OPTaHU3AIUY U BBITIOIHEHUIO CaMOCTOSITEIbHOM PabOThI COCTAaBIICHBI B COOTBETCTBHU C paboueit
MPOrpaMMOM TUCIUIUIMHBI U TIpeicTaBIeHbl B Y MK nuCUUTUIHHEL

CaMocTosTenbHas paboTa CTYICHTOB BKIIIOYAET OCBOCHUE TEOPSTHUCCKOTO MaTEpHaa, MOJATOTOBKY K BBIITOJHEHHUIO 3aIaHU
[IPAaKTUYECKUX 3aHATU.

3amaHus U METOIUYECKUE YKa3aHUs K BBHIIOJHEHHUIO JOMAIIHEH KOHTPOJILHON paOOThl COCTaBIEHBI B COOTBETCTBUH € paboUeii
nporpaMMoi quctuIuinabl B Y MK quciuruivHeL.

MCTOHI/I‘IGCKI/IC PEKOMCHAAINU 110 OpraHn3alun 06pa3OBaTCHBHOFO mpouecca ajisd 06y‘IeHI/IH WHBAJIUAOB U JIUI C OTPAHUYCHHBIMU
BO3MOXXHOCTSAMHU 310POBbA.

[Ipn HEOOXOAMMOCTH ITPOTpaMMa TUCIUTUIHHEI MOXKET OBITh aIalITHPOBAHA JUIS HHKITIO3UBHOTO 00YYIEHNSI MHBATHUIOB U JIUII C
OTpaHUYE€HHBIMU BO3MOKHOCTSIMU 370POBbS C yUETOM OCOOEHHOCTEH HX NMCUXO(U3NUECKOTO Pa3BUTHSA, HHAUBUIYaIbHBIX
BO3MOKHOCTEN M HEOOXOIUMBIX CHENUANBHBIX YCIOBUH UX 00y4eHHS.

ITpu Hamuuuy B rpymnie CTyACHTOB ¢ OTPAHUYEHHBIMU BO3MOXKHOCTSAMU 30POBbsI BO3MOKHO UCIIOJIb30BaTh aJallTUBHBIC
TEXHOJIOTHH.

JIJIg CTYZICHTOB C OTPaHHYEHHBIM CITYXOM:

- HCTIONTb30BaHNE Pa3HOOOPA3HBIX JUJAKTHUECKUX MAaTePHaIoB (KapTOYKH, PUCYHKH, MTUCHMEHHOE OMMMUCAHNE, CXEMBI U T.I1.) KaK
TIOMOIIIb JUTS TOHUMAHUS M PEIICHUS TOCTABICHHON 3a/1a4H;

- HCTIOJIb30BAHUE BHICOMATEPUAITIOB, KOTOPBIC JaI0T BO3MOXHOCTH MOHATH TEMY 3aHATHS M OCYIIECTBUTh KOMMYHHUKATHBHBIC
IEUCTBUS,

- BBITIOJIHEHHUE MTPOSKTHBIX 3aJaHUH 110 U3YIaeMbIM TEMaM.

JIJs CTYZICHTOB C OTpaHHYEHHBIM 3pECHUEM:

- HCTIONIb30BaHNE (PHIBMOB C BO3MOXKHOCTBIO BOCIIPHSTHS Ha CIIyX JIaBaeMOH B HUX WHPOPMAIIUH JUIS TIOCIIEIYIOMIETO ee
o0Cy>KaeHus;

- HCITIOJIb30BAHUE ayIMOMATEPUANIOB 110 U3yYaeMbIM TeMaM, UMEIOIIUMCS Ha Kadeape;

- HHIMBHYaJIbHOE OOIICHUE C TIPENoaBaTeieM 10 H3yJaeMOMY MaTepray;,

- TBOPYECKHE 33/IaHUS 110 U3yIaeMbIM TEMaM HJIH 0 JUYHOMY JKEJaHUIO C YIeTOM HHTEPECOB 00yIaeMoro.
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