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PaGouag mporpamma cocrasieHa Ha ocHoBe GT'OC BO - GakanaBpHar 110 HallpaBIIEHHIO
moaroToBkH 13.03.02 DnekTposHEpTeTHKa H SIEKTPOTEXHHKA (TipHKa3 MuHOOpHayKH Poccu oT
28.02.2018 1. Ne 144)

PaGouag mporpamMma paccMOTpeHa H 0f0OPeHa Ha 3acefaHiH Kadeapsl MeTalmypruy 1

CTaHIapTH3aLMH
02.02.2023, mpotoxomn Ne 6

3ap. kadempoit A‘f ¥ Q M.IO. YcaHop

i

PaGouag mporpamma ogoSpeHa METOHUECKOM Komccmfzm‘an BT. Bemoperx

10.02.2023, mporokon Ne 6 / M‘ ng
IIpemcemarems - C i y J1.P. Xamzuma

PaGouag mporpamma cocTapleHa: //v_\

JotieHT Kadeapbl MUC, KaHI. TEXH. HAyK = O.A. Caparynop

PelieH3enT P
Hauamprauk [[PD0O AO "BEMK" ///\{ H.0. TepTeIuHbIit




JIner akTyanu3zanum nporp aMmmsl

[Iporpamma nepecmoTpeHa, 00Cyk1eHa u o1o0pena it peanuzanuu B 2024 - 2025 yyebHOM
roJly Ha 3acefaHnu kadenpsl MeTaTyprud U CTaHIapTH3AIMT

[Ipotokom ot 20 1. Ne

3aB. kadenpoiut M.IO. Ycanos

[Iporpamma nepecMoTpeHa, 00Cyk1eHa U o100pena it peanusanuu B 2025 - 2026 yuyeOHOM
roJly Ha 3acefaHnu Kadeapsl MeTaTypruy U CTaHIapTH3AIMU

[IpotokomoTr 20 . N
3aB. kaenpoit M.YO. Ycanon

[Iporpamma nepecMoTpeHa, 00Cyk1eHa U o100pena i peanusanuu B 2026 - 2027 yuyeOHOM
roJly Ha 3acefanuu kadenpsl MeTawlypruu u cTaHIapTH3ANU

IIpoTtokomor 20 . Ne
3aB. kadenpoit M.IO. Ycanosn

[Iporpamma nepecMoTpeHa, oocyxeHa u ogo0peHa /i peaauzauuu B 2027 - 2028 yue6HOM
roJly Ha 3acefaHuu kKapeapsl MeTauyprum U CTaHIapTU3ALMH

IIpotokomor 20 . Ne
3aB. kadenpoit M.IO. YcanoB

[Iporpamma nepecMoTpena, oocyxneHa u ogoopeHna i peamuzanuu B 2028 - 2029 yue6HOM
roJly Ha 3acefaHuu Kapeapsl MeTaurypruu U CTaHIapTU3ALMH

IIporokomor 20 1. Ne

3aB. kadenpoit M.IO. Ycanos




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

llenpto OCBOGHHSI JTUCHUIUIMHBI SBISETCS (OPMUPOBAHUE Y CTYACHTOB SICHOTO
MpEJICTaBICHUST 00 OCHOBHBIX JIEMEHTaX KakK CHJIOBOH, Tak U MH(POPMAIIMOHHOW YacTU CHUCTEM
ABTOMATUKM W aBTOMATHU3WPOBAHHOTO 3JEKTPONPHUBOJA, 00 OCHOBHBIX pEXKHUMax pabOThl U
XapaKTEPUCTUKAX AIEMEHTOB, 00 0OCOOCHHOCTSIX AJIEMEHTOB KaK JUHAMUYECKUX 3BEHBEB CUCTEM
ABTOMATHKH.

2 MecTo TMCUHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa30oBaTe/bHOil IPOrpaMMbl

JuciuniauHa OJEeMEHThl CHCTEM aBTOMATHKH BXOJUT B 4YacTh Y4YeOHOro IUIaHa
dbopMupyeMyr0 y9acTHUKaMU 00pa30BaTeIbHBIX OTHOIICHHI 00pa30BaTeIbHOM MPOTPAMMBI.

Jlnst  wW3ydeHWsT  JOUCHMIUIMHBI ~ HEoOXoauMmbl  3HaHWS  (YMEHHWsI,  BJIAJICHUSA),
c(hOpMUPOBAHHEIE B PE3YJIbTATE U3yUCHUS TUCITUTUINH/ TPAKTUK:

Teopernueckre OCHOBBI JIEKTPOTEXHUKU

DNEeKTPUYECKUE MAIITUHBI

CuitoBas 2JIGKTpOHUKA

DNEeKTPUUYECKHUE U JIEKTPOHHBIC annapaTsl

CxeMOTeXHHKa

3Hanus (YMEHUS, BIAJICHUs), TIOTYICHHBIC TIPH M3yYECHUHW TAHHOW IUCIUILIMHBI OyIyT
HEOOXOIUMBI 17151 U3YUECHUS] JUCIUILITNH/TIPAKTHK:

CucreMsl yIipaBiIeHUs JIEKTPOIIPUBOIOB

ABTOMAaTU3UPOBAHHBIN JIEKTPOIPUBOJ] B COBPEMEHHBIX TEXHOJIOTHSX (B METAJLTYPTHH)

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3y/ibTaTe 0CBOEHUS

AUCHMILIMHBI (MOAYJIS) U IVIAHUPYeMbIe pe3y/IbTaThbl 00y4eHHUs

B pesynbrare OCBOCHHS IUCHUIUIMHBI (MOAYJsi) «DJIEMEHThI CHCTEM AaBTOMATHKI
oOyyaroImuiics JoKeH 001a1aTh CIEAYOIIUMU KOMIETEHIIUSIMHU:

Kon nanukaTopa WNHaukaTop TOCTHKEHUS KOMIIETCHITUN

[1K-4 CrniocoGHOCTh OmpenenaTh NPUHIUMNHAIBHBIE PEHICHHUsS 10 COCTaBy U Pa3MEILEHUIO
3JIEKTPOOOOPYOBAHUS, KUHEMAaTHUECKUM CXeMaM, JaTYuKaM M MpuOopaM TEXHOJIOTHYECKOTo
KOHTPOJISI, CUCTEMaM PEryIMpOBaHUS U aBTOMATU3ALIMHU, CBSI35IM C IPYTUMH CUCTEMaMHU

[1K-4.1 OcyiecTBISIET MEpPONPUATHS IO BBIOOPY, COCTaBYy M Pa3MEHICHHUIO
ANEKTPOOOOPYIOBAaHUS, KHHEMAaTHYECKUM CXeMaM, JaT4ukaMm U mpudopam
TEXHOJIOTHUYCCKOT'O KOHTPOJIA, CUCTEMAaM PETYJIUPOBAHUA U aBTOMAaTU3alluN




4. CTpyKTypa, 00b€EM U colepkaHie TUCHUIINHBI (MOLYJI5)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 4 3a4eTHBIX enuHull 144 akaa. 4acoB, B TOM
qyuce:
— KOHTaKkTHas pabora — 12,9 akaj. 4acos:
—aynuropHas — 10 akaj. 4acos;
— BHeayuTopHas — 2,9 akaJi. 4acos;
— caMocTosTenbHas pabora — 122,4 akan. 4acos;
— B (hopMe MpaKkTUIECKOM o AroToBku — 0 akaj. Jyac;,
— IMOATOTOBKA K 3K3aMeHy — 8,7 akaj. yac

dDopMa aTTecTaiuu - 3K3aMCH

AynuropHas
YAUTOP 5 s dopma
KOHTaKTHas
Z TEKYILErO
pabota E Y Bun X
Pa3nen/ Tema &|( akan. gacax) € 2| camocrosrenpr | <OHTPOM o
> A 3 © . yCIIEBaEMOCTH | KOMIIETEHI]
JUCIIMILIAHB & 126 [~ oit
npak | 3 5 a60THI 1 i
Jlex SO p I
. |28 POMEXKYTOUH
3aH| 0 (@ F oii aTTecTanuKn
1. OOmme cBeAeHHsT 00 DdIEMEHTaX CHCTEM
aBTOMATHKH
CaMOCTOSITENIbH .
VYcTHBIi onpoc
1.1 OcHOBHBIE TIOHATHS U KJIACCH(PUKAIIHUS. 0€ U3yUYCHUE
. CTY/ICHTOB MO
OCHOBHBIE KOOPAMHATHI W  XapaKTepUCTHKH| 4 5 yueOHO# u o
U3yYICHHOM
3JIEMEHTOB HAy4YHO
TEME
JIUTEPATyPhI
Hroro no pazneny 5
2. 'eHepaTop MOCTOSIHHOTO TOKA
CaMOCTOSTENbH .

2.1 O61ue CBEJICHUS. CraTtuueckue VYerHbIi ompoc
XAPAKTCPUCTHUKHU 0e H3y‘iCHHC CTYACHTOB I10
P P ) 0,5 4.4 yueOHO# 1 y o

JliHaMWUYEeCKHEe XapaKTEepPUCTHKH TreHepaTropa HAVIHO U3yUYCHHOM
[IOCTOSIHHOI'O TOKa Y TEME
4 JIUTEPATYPbI
VYcTHbIi onpoc
2.2 HccnemoBaHue TeHepaTopa IOCTOSHHOTO IToaroroska
CTYACHTOB MO
TOKa HE3aBHCHUMOTO BO30Y)KICHUS 1 6 [mabGoparopHOMY HAVICHHOI
(mabopatopHas paboTa) 3aHSTHIO. Y
TEME
HWroro no pazneny 05| 1 10,4
3. BeHTwibHBIC TNpPEoOpa30BATENU  HANPSHKCHHUS
IIOCTOSTHHOT'O TOKa
CaMOoCTOSITENbH .
3.1 O6mue cBenenns. OCHOBHBIE COOTHOIIEHUS. 06 HBVUCHHE VYcrHbll onpoc
XapakTepUCTUKU YIPaBICHUS CHCTEMBI| , 0,2 5 qe6}:;17114 CTYIEHTOB I10
HUMITYJIbCHO-(a30BOTO YIIPABICHUS M CHJIOBOM 5 yHa Ho U3yUCHHOM
4aCcTH BEHTHJILHOTO TIpeoOpa3oBareis v TeMe
JIUTEPATyPhI




3.2 BHemHHE XapaKTepPUCTUKH BEHTHILHOTO

CamocTosiTenbH
o€ U3y4yeHue
yueOHOI
Hay4YHO
JIUTEPaTypbl
[Tonck
JIOTIOJTHUTENIBHO
i uapopManuu

VYcTHBIH onpoc

npeobpasoBarens npu pabote Ha npotuo-2/C. 0,2 5 I10 3aJaHHON | CTYZICHTOB MO
JIMHAMWYECKH XapaKTEPUCTHKH BEHTHIBHOTO 5 Teme (paboTa ¢ | u3yueHHOI
npeoOpa3oBarelis 6ubnuorpaduue TEME
C KUM
MaTepuanamu,
CIPaBOYHHKAMH
, KaTaJoramu,
CIIOBApSIMH,
SHIUKIIOTICTHS
MH ).
VYerHbiit onpoc
[loaroroska k
3.3 HccrnenoBanue peBEpPCHBHOTO BEHTHIBHOTO CTYJICHTOB TI0
6 [maboparopHOMY N
npeobpazoBares (;1aboparopHas pabora) H3yUYCHHOM
3aHSATHIO.
TeMe
CamocrosiTenbH .
VYcTHBIH onpoc
3.4 Pacyer M TIOCTPOCHHE CTATHYCCKHX H 0€ U3yYCHHUE
. CTYIICHTOB TIO
JUHAMAYECKUX  XapaKTePUCTUK BEHTHJIHHOTO 5 yueOHOI u AVICHHOI
npeoOpaszoBarelis Hay4HO Y
Teme
JUTEPATYPHI
Wroro no pazneny 0,5 21
4, IupoTHO-UMITYTECHBIE npeoOpa3oBaTeNH.
VYrpasinsemblii npeoOpa3zoBaTenb HANPSDKEHUS Ul
Tpex($a3zHoi HArpy3KH NEPEeMEHHOTO TOKa
CamocrosiTenbH o
VYcTHbIi onpoc
4.1 IIupoTHO-UMITYIbCHBIE ITPE0OPa30BaTENN. oe msyuenue |’ JICHTOB 110
VYrpasisgeMblii  peoOpa3zoBaTelb HANPSHKEHUS 5 yueOHOI n H}; CHHO
Juist TpexdasHoi Harpy3KH IEepeMEHHOT0 TOKa Hay4HO yTeMe
JUTEPATYPHI
HWroro no pazneny 5
5. IIpeoOpazoBarenn 4acTOTHI
CamocrosiTenbH
0€ U3yueHue
yaeOHOU 1
Hay4HO
JUTEPATYPHI
[ouck
JOTIOJTHUTEIEHO
it nadopmanuu |YCTHBII onpoc
5.1 TIpeobOpa3zoBarenb 4acTOTHI C aBTOHOMHBIM 05 10 | mo 3aJaHHOW | CTYHEHTOB IO
UHBEPTOPOM ! teme (paboTa ¢ | u3yueHHOI
6ubnuorpagpuye TeMe
C KUM
MaTepuanamu,
CIPaBOYHHKAMH
, KaTaioramy,
CIIOBapsIMH,
OHIUKIIOIIC AU

MU ).




CamocTosiTenbH
o€ U3y4yeHue
yueOHOI
Hay4YHO
JIUTEPaTypbl
[Tonck
JIOTIOJTHUTENIBHO
i uapopManuu

VYcTHBIH onpoc

52 [IpeoGpazoBarenu YaCTOTBI c 5 I10 33J]JaHHOW | CTYJEHTOB IO
HETOCPEICTBEHHOH CBS3BIO Teme (paboTa ¢ | u3yueHHOI
6ubnuorpaduue TEME
C KUM
MaTepHuajamu,
CIPaBOYHHKAMH
, Karajoramu,
CIIOBApSIMH,
SHUMKJIIONIEIUS
MH ).
CamocrosiTensH
0€ U3y4yeHue
yueOHO# 1
HaY4HO
JUTEPATYPHI
[Tonck
JOTIOJTHUTENIEHO
it nadopmanuu |YcTHBII onpoc
5.3 U3yuenue paboThl cxem MpeoOpasoBaTeneit 5 10 33J]aHHOW | CTYJEHTOB IO
JaCTOThI TeMe (paboTa c | H3ydeHHOH
oubnuorpagpuye TeMe
C KMM
MaTepuanamu,
CIpaBOYHHKAMU
, KaTaJoramMH,
CIIOBApSIMH,
SHIHUKIIONEIUS
MU ).
HWroro no pazneny 0,5 20
6. DJeMeHTHI aBTOMATHKH Ha OCHOBE
OIEPALMOHHBIX YCUJIUTENEH MTOCTOSHHOTO TOKa
6.1 OrpaHu4YMUTENH HANIPSKEHHSL.
Kommnaparopsi. Camocrosrensi VYeTHBIl onpoc
. 0€ U3y4YeHUe
TIpeun3nOHHBIN BBITPSIMUTEb. 5 Groii u | CTYAICHTOB 10
TouHBII aHATIOTOBBIN KIIHOY. yie HU3y4YEHHOH
3a1aTyMK WHTEHCHUBHOCTH (MHTETPO-33Jaoliee HayHHo TeMe
. JUTEPATYpPbI
YCTPOMCTBO)
HWroro no pazneny 5
7. AHaNOroBBIE PETYNIATOPHI
7.1 OrnepanyoHHbIE YCHJINTENIN ITOCTOSHHOTO
CaMocTosiTenbH .
TOKA. VYerHbIi onpoc
. o€ U3y4yeHue
IIponopunonansueiii perynarop (II-perynsarop). 05 5 yaeGHOi u CTYAEHTOB IO
WuTerpanbhsiii perynarop (M-perynsrop). ' H3Y4YEeHHOM
IIponopuroHaNbHO-UHTETPAIBHBI  PEryNATOp HayHHo Teme
JUTEPATYPbI

(ITN-perynsaTop)




7.2 ITponopuuoHanbHO-AU b GEpEeHIUANbHbIH

CamocrosiTenbH .
perynstop (ITJI-perynsitop). 06 H3VUICHHE YcTHbIi onpoc
ITponoprnoHaNEHO-HHTErpATEHO- IR GepeHIma 5 66};{0171 4 | CTyAentoB o
nbHbIA perynarop (IINWJ-perynsrop). y‘;a Ho H3y4EeHHOHN
Anepuogmueckuii  perynsitop  (A-perynsarop, J'II/ITey:T - TeMe
arnepuoJUIecKOe 3BEHO, QUILTD) patyp

VYcrTHbIi onpoc
7.3 HccnenoBaHWe pETyISITOPOB  Ha  0ase IToxroroBka K or Z[eHTOBI:'[ o
OMEpalMOHHOTO  ycwiuTens  (JaboparopHast 5 |maboparoprHomy Y N
N3y9IeHHOM
pabota) 3aHATHIO.
TeMe
CamocrosiTenbH .
VYerHbi onpoc
o€ M3yueHne
7.4 PacueT XapaKTepHCTHK YIPaBICHHUS U 5 cOrofi ;| CTYACHTOB 110
JOTapU(PMUIECKUX XapaKTEPUCTHK PETYIATOPOB i N3y9IeHHOM
Hay4HO
TeMe
JIUTEPATYPhI
Hroro no pazaeny 0,5 20
8. CompspkeHne  aHaJIOTOBBIX W LUQPPOBBIX
YCTPOMICTB
CaMOoCTOSITeNIbH .
VYcTHBIi onpoc
. o€ M3yueHne
8.1 Iludpo-ananoroBeiii mpeodOpazoBarenp — . CTY/ICHTOB MO
5 yueOHOI .
TATL H3Y4YEHHOMN
Hay4HO
Teme
JIUTEPATYPEI
CaMOoCTOSITeNIbH .
VYerHbIi opoc
N o€ M3yueHne
8.2 AmnanoroBo-uudpoBoil mpeoOpasoBaTens - . CTYJICHTOB IIO
5 yueOHOI .
AIII M3Y9IEeHHOMN
Hay4HO
TeMe
JIUTEPATYPEI
Wroro no pazneny 10
9. Jaranku B ABTOMAaTH3UPOBAHHOM
3IIEKTPONPHBOJIE
CamocTosiTenbH
0€ U3yueHue
y4aeOHOI 1
Hay4HO
JUTEPATYPHI
[ouck

JOTIOJTHUTEIIEHO

it nadopmanuu |YCTHBII onpoc
9.1 laTuuku TOKA. 05 5 110 33JaHHON | CTYJEHTOB II0
Jaruuky Hanpsoxenust u 9/1C ' Teme (paboTa c | H3ydEeHHOH

oubnuorpaguye TeMe

C KUM
MaTepuanamu,
CIIPaBOYHUKAMHU
, KaTaJjoramH,
CIIOBAPSIMH,
SHIUKIIOTIC VST

MH ).




9.2 JIaTuYuKH CKOPOCTH

0,5

CamocTosiTenbH
0€ U3yueHue
yueOHOI
Hay4YHO
JIUTEPaTypbl
[Tonck
JIOTIOJTHUTENIBHO
i uapopManuu
110 331aHHOM
teme (paboTta ¢
6ubnuorpaduue
C KM
MaTepHuajamu,
CIPaBOYHUKAMU
, Karajoramu,
CJIOBApSIMH,
SHUMKJIIONIEIUS
MH ).

VYcTHBIH onpoc
CTYAEHTOB IO
H3YYEeHHOMN
TEME

9.3 JIaTumMKM YTIIOBBIX MEPEMEIICHHH.
CebCHHBI

Kouctpyxkiusi. PexuMbl paboTh
CxeMbl BKITIOUEHHS JIBYX CENbCHHOB
JuddepeHnnanbHbIi ceabCuH

CamocrosiTensH
0€ U3y4yeHue
yueOHO# 1
HAay4HO
JUTEPATYPHI
[Tonck
JOTIOJTHUTENIEHO
i nadopmaru
TI0 3aaHHOM
Teme (paboTta ¢
oubnuorpagpuye
C KUM
MaTepuanamu,
CTPaBOYHHUKAMH
, KaTaJoramMH,
CITOBapSIMH,
SHITUKIIOTICTHST
MU ).

VYcTHBIH onpoc
CTYAEHTOB IO
H3Y4EeHHOM
TeMe

9.4 Bpamarommecs (TIOBOpOTHEIE)
TpaHc(HOPMATOPEL Hasnauenue, BUJIBL,
KOHCTPYKIIHS

CunycHo-kocurycHble BT. [lpuniun neticteust.
ITorpemnocTu u kinaccsl Tounoctu BT.
MHoronosocHsle TpeoOpa3oBaTeiy yria.
IMudposoit naTunk yria (aOCOMIOTHBIA SHKOED)

CamocrosiTensH
0€ U3y4YeHUe
yaeOHOI 1
HaY4HO
JUTEPATYPHI
[ouck
JOTIOJTHUTEIIEHO
i nadopmaru
110 33JIaHHOMI
Teme (paboTa ¢
oubnuorpaguye
C KM
Marepuanamu,
CIPaBOYHUKAMU
, KaTaJoramH,
CJIOBApSIMH,
SHUMKJIIONIE NS
MH ).

VYcTHbIi onpoc
CTYAEHTOB IO
H3Y4EeHHOU
TeMe

9.5 Jlaruukwu (;1aboparopHas pabora)

ITonroroBka x
71a00paTOpHOMY

VYcTHbIi onpoc
CTYAEHTOB IO

3aHATHIO.

U3y4eHHOH




9.6 M3ydeHne XapaKTepHCTUK HPOMBINUICHHBIX

CaMOCTOSTENbH
0€ U3y4eHue
yueOHOI
Hay4YHO
JTUTEPaTypPHI
ITouck
JIOTIOJTHUTEIILHO
i uapopManuu
10 3aJaHHOM

VYcTHBIH onpoc
CTYAEHTOB IO

4 .
JTATYHKOB Teme (paboTa ¢ | u3yueHHOI
6ubnuorpaduue TEME
C KUM
MaTepuanamu,
CIPaBOYHHKAMH
, KaTaJoramu,
CIIOBApSIMH,
SHIUKIIOTICTHST
MH ).
HUroro no pasaeny 21
10. W3meputenbHbie npeobpazoBareiu
TEXHOJIOTHIECKUX TATYNKOB
CamocrosATeNnpH
0€ U3yYCHHUE
eOHOIt
10.1 PesuctuBnbie HU3MEpUTENbHBIE i
Hay4HO
npeoOpazoBarenu
JUTEPATYPHI
PeocraTHbIe H3MEPHUTEIEHbIE IIPEOOPa30BATENH. TMonck
TeH304yBCTBUTENBHEIE MU3MEpUTEIbHBIE
JOTIOJTHUTENIEHO
npeobpaszoBaTenn (TeH30pe3uUCTOpHI). M N
i nadopmanuu |YcTHbII onpoc
WHIyKTUBHBIC " B3aUMOMHIYKTUBHbIC .
110 33TaHHON | CTYJEHTOB TI0
(TparchopmaTopHbIe) U3MepUTEIbHbIE 2 N
TeMe (paboTa c | H3ydeHHOH
npeobOpa3oBaTeIH.
oubnuorpagpuye TeMe
HHnyknuoHHbIE MU3MEpUTEIbHBIE c KIM
npeoOpa3oBaTelu.
MaTepuanamu,
DNeKTpoCTaTHYECKUE MU3MEpHUTEIbHBIE
CIIPaBOYHUKAMHU
npeobpas3oBareian. EMKOCTHBIC H3MepHTEIbHBIC
, KaTaJoramH,
npeodpa3oBaTely.
CIIOBAPSIMH,
SHIUKIIOTIE VS

MH ).




CaMOCTOSTENbH
0€ M3yYeHne

10.2 TerutoBbie HU3MEPUTEIbHBIE yueOHO#
npeoOpa3oBaTenu HAy4YHO
TepMope3ucTopsL. JIUTEPATYPHI
[IpoBOAHUKOBEIE TEPMOPEIUCTOPHI. [Monck
IMonynpoBOAHUKOBBIE TEPMOPE3UCTOPBI JIOTIOJTHUTEIIEHO
(TepMHCTOPBI). 7 uaopmarmu |YCTHBIN ompoc
TepMoaeKTpruIecKre HU3MEpUTEIbHBIC 3 10 33JJAHHON | CTYJCHTOB IO
npeoOpazoBaTem. Teme (paboTa ¢ | u3yueHHOI
DOoTOAATUHKH. oubnuorpaguye TeMe
MarsuTHBIE JaTYUKH 1 MaTHATOIJIEKTPOHHKA. C KUM
ITpeobpa3oBaresid MAarHUTHOTO TOJIS. DJIEMEHTHI MaTepuanamu,
Xomna CIIPaBOYHUKAMHU
MarauTope3ucTOpEI. , KaTaJoramu,
WHTerpansHble NOTYyNPOBOAHUKOBBIE TaTYHKH CIIOBAPSIMH,

SHIUKIIOTICTHST

MH ).
HWroro no pazneny 5
11. BueayauTopHasi KOHTaKTHas paboTa
11.1 BHeaymuTopHas KOHTaKTHas paboTa
Hroro no pazneny
12. KoHTposib
12.1 KoHnTpoib
Hroro no pazneny
Hroro 3a cemectp 122, SK3aMeH
122,

HTOro mo JUCIHUILTHHE 9K3aMEH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jis  peann3anuu  NPelyCMOTPEHHBIX BHMJOB  yuyeOHOM paboTBl B KauecTBe
00pa30BaTeNbHbIX TEXHOJIOTUN B IPENOAABAHUM JUCLMILIMHBI UCIOJIB3YIOTCS TPAaJULMOHHAsA U
MH(POPMALMOHHO-KOMMYHUKAIIMOHHAs 00pa3oBaTesbHble TeXHOJIoruu. Ilepenaya Heo6X0uMBIX
TEOPETUYECKUX 3HAHUKW UM (OPMHUPOBAHUE OCHOBHBIX IMPEJICTABICHHH MPOUCXOIUT C
UCIOJIb30BAaHUEM MYJIBTUMEAUHHOT0 000PYA0BaHUS.

[Tpu npoBeneHnn 1a00PaTOPHBIX 3aHATUN HCIIONIB3YIOTCA PadOTa B KOMAaH/IE U METOMbI
MHGOPMALIMOHHBIX TEXHOJIOTHA.

6 YueOHO-MeTOAuYecKOe 00ecreueHHe caMOCTOSITeIbHOI padoThI 00y4Yalommxcst
[Ipencrasneno B npuioxenuu 1.

7 OneHOYHBIE CPeACTBA AJIsl HIPOBeAeHHs IPOMEKYTOYHOM aTTecCTAlMI
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAHYecKOe M MHPOPMAIMOHHOE 00ecneyeHue JUCIUIITIMHBI (MOYJIs1)

a) OcHoBHas1 IMTEpaTypa:

1.Illoxun, B.B. DneMeHTH aBTOMAaTU3UPOBAHHOTO JJICKTPOIPUBOAA M CHUCTEM
AaBTOMATUKH : [DIEKTPOHHBIM pecypc] : yueOHoe mocobue .— Marnutoropck: ®I'bBOY BO
«MI'TY» 2017. Neroc.peructparuu 0321701880 http://magtu.ru:8085/marcweb2/Found.asp
-Pexxum noctyna: i aBTopu3. 1ojib30BaTeei.

0) JlonmosiHuTebHAS JIUTEPATYpA:

1. Bmun, B.I1. CoBpemeHHas aBTOMaTHKa B CUCTEMaX YIIPaBJIECHUS TEXHOIOIMUYECKUMHU
nporeccamu [Teker] : Yuebnoe mocobue / B.II. Wemun, M.IO. Ilepyxun. - M.: HUII
NH®PA-M, 2014. - 400 c.: 60x90 1/16 + ( dom. mat. znanium.com). - (BO: bakanaBpuar). (1) —
pexxum jpoctyma: http://znanium.com/index.php?logout=1 - 3armaBue c oskpana - ISBN
978-5-16-005162-8

2.Anpapees, C.M. CoBpeMeHHbIE CUCTEMbl aBTOMATU3ALIMH U YIIPaBIEHUS [ DJIEKTPOHHBIN
pecype] : yduebnoe mocodue / C.M.Auapees, E.C.PsabuukoBa, E.}FO.Myxuna, T.I'.OGyxoBa;
OI'bOY BIIO «Mar#uroropckuii rocylapCTBEHHBII TEXHUYECKMM YHHUBEPCUTET UM.
["'.HocoBa». — DnektpoH. TekcroBbie nanHbie (13,0 M6). —Maruurtoropck : ®I'BOY BIIO
«MI'TY», 2013. — 1 oaekrponn. ont. J[duck (CD-R). — 3arm. ¢ TuTyn.9kpaHa.
http://magtu.ru:8085/marcweb2/Found.asp -Pexxum moctyma: st aBTOPH3. MOIb30BaTENEH.

3. YcaueB Aumnekceil IlaBnoBuu, ManaxoB Anekceil IleTpoBuu DIeMEHTHI CHUCTEM
aBTO-MaTHKH M aBTOMAaTHU3UPOBAaHHOTO 3nekrpornpuBoaa / MamaxoB A.Il., VYcauer A.Il -
HoBo-cu6.:HI'TY, 2011. - 106 c.: ISBN 978-5-7782-1770-6
http://znanium.com/catalog/product/556664 -Pexim moctyna: st aBTOPHU3. TIOIb30BaTENCH.

B) MeToanyeckne yKazaHus:

oxuu, B.B. DnemMeHTH cucTeM aBTOMAaTHUKU. [DNEKTpOHHBIA pecypc] @ YuebHoe
nocoOue AJisl CTy/IEeHTOB JHEBHOM M 3a04HOM (hopM 00ydeHuUsI, 00ydyarouxcs M0 HApaBICHHIO
130302 «Dnextposnepreruka u snekrporexuuka» / B.B.1lloxun, E.f1.Omenbuenko, H.B.domun
— M.. ®I'VII HTL «1Aadopmpeructp», 2016. — 57 c. Neroc.peructpammu 0321601227
http://magtu.ru:8085/marcweb2/Found.asp -Pexxum nocrtyma: st aBTOpH3. MOJIb30BaTENCH.

r) [Iporpammuoe obecneuenue u UHTepHer-pecypcebi:



IIporpammHoe o0ecnieuenne

HanmenoBanue o

10 Ne norosopa Cpox aeicTBust IMLIEH3UU
MS Office 2007 |\ 135 1 17.09.2007 BeccpouHo
Professional
7Zip CBOOOJTHO OECCPOYHO
MathWorks
MathLab v.2014 1 g9 14 o1 08.12.2014 Geccpouno
Classroom
License
FAR Manager |cBoOoagHO OECCPOYHO

IIpodeccuonanbHbie 6a3bl JTaHHBIX H HH(POPMAIHOHHBIE CTPABOYHbIE CHCTEMbI
HasBanue xypca Cchlaka

OnekTpoHHass  0a3a  IEPUOAMYECKUX
u3nanmii East View Information Services,
HanmmonanpHas
HH(OPMAIIMOHHO-aHATUTHYECKAsT URL.: https://elibrary.ru/project_risc.asp
cucrtema — Poccuiickuii HHIEKC HAYIHOTO
ITouckoBas cucrema Axkagemus Google
(Google Scholar)
Wudopmanmonnas cucrema - Enamnoe
OKHO JoCTyna K HMH(OPMALKOHHBIM

https://dlib.eastview.com/

URL.: https://scholar.google.ru/

URL: http://window.edu.ru/

DenepanpHOe rOCyIapCTBEHHOE
oromkeTHOE yupexaenue «Penepansubiii|URL: http://wwwl.fips.ru/
HUHCTHTYT OPOMBIIUICHHOM

ONEeKTpOHHbIE  pecypchl  OMOINOTEKU
MI'TY um. I'.1. HocoBa
YHuBEpcHUTETCKAs nHpopMaIrmoHHas
cuctrema POCCU S

9 MaTepuaJibHO-TeXHHYeCKOe 00ecnedeHrue TUCIIUIIHHBI (MOTYJIs1)

https://magtu.informsystema.ru/Marc.html?locale=ru

https://uisrussia.msu.ru

MatepuranbHO-TeXHUUYECKOE 00ecrieYeHNe IUCIUIUIMHBI BKIIOYAET:
JlexumonHas aynutopuss MynbTUMENUHHBIE CPENCTBA XpPAHEHUWs, Iepeladyud M
npejcTaBieHus nHpopmauu (a.123)

VYuebHas nabopaTopusi YHHBEpCaJdbHbIE J1a0OpaTOpHble CTEHAbl (3JIEKTpUYECKHe
MaIIMHbI, BEHTUJIbHbIE IPE00pa30BaTeNIN, JATUYMKU, U3MEPUTEIbHBIE TPUOOPHI, OCHUILIOrpadbl)

(a.025)

[Tomemienue ass caMoCTOSTENbHOM padboThl 00ydaromuxcs IlepcoHanbHble KOMITBIOTEPHI
¢ makerom MS Office, Matlab+Simulink u Beixomom B IHTEpHET U € JOCTYIIOM B 3JIEKTPOHHYIO
nH(pOpMaIMOHHO-00pa30BaTENBHYIO Cpely YHUBEpcHUTeTa (a.227a)

[Tomemenne ans  XpaHeHUsT W TOPOPUIAKTHYECKOTO OOCTYXHUBaHUS  y4eOHOTO
obopynoBanus CTeiaxu I XpaHSHUS Y4eOHO-METOAMYECKOW MOKYMEHTAlMH, CeUdnl s
XpaHeHus: yaeOHOro 0060pyaoBanus. THCTpyMEHTHI [Ji peMOHTA JIa00paTOPHOTO 000pyIOBaAHUS



[Tpunoxenue 1

Y4yeOHO-MeTOoANYEeCKOe 00ecTieyeHHe CAMOCTOSITeILHOIH padoThI CTY/ICHTOB

CamocrosTenbHas paboTa CTyI€HTOB Ha JJaOOPAaTOPHBIX 3aHATUSAX OCYLLECTBISAETCS MOJ
KOHTPOJIEM IIPENOAaBaTEeIs.

BHheaynuropHas camocTosTelbHas paboTa CTYIEHTOB OCYILECTBIIAETCS B BUAE
IpopabOTKH MaTepUaioB JEKUUN C MPUMEHEHUEM PEKOMEHIYEMOH JIMTepaTypbl, MOATOTOBKU
OTYETOB 110 JIAOOPATOPHBIM paboTaM, HOArOTOBKU K ayJUTOPHBIM KOHTPOJIbHBIM pabOTaM.

KouTponbHble paboThI:
PyGexxnas kouTponbHas padora Nel Crarnyeckue M AMHAMHYECKUE CBOMCTBA CHUIIOBBIX
3JIEMEHTOB aBTOMAaTUKH

Py6exxnast konTpoasHas padora No2 CtaTnueckue ¥ TMHAMHUYECKUE CBOMCTBA AJIEMEHTOB
ABTOMATHKH, BBIMIOJHEHHBIX C UCIOJIb30BAHUEM OMEPAIIMOHHBIX YCUITUTENICH

PyGexxnas konTposibHast pabora Ne3 CraTHdecKkue W JHHAMUYECKUE CBOWCTBA JATYMKOB
CUCTEM aBTOMAaTHUKHU

[Tpu npoBeneHnn pyOeKHBIX KOHTPOJIBHBIX PabOT UCIIOJIb3YIOTCS BOIPOCHI, TPUBEICHHBIC B
METOJMYECKUX pa3padOTKax:

1.loxuH, B.B. DnemMeHThI cucTeM aBTOMAaTUKH. [ DIeKTpOHHBIN pecypce] : YuebHoe nmocodue s
CTYACHTOB THEBHOH M 3a09HOM (hopM 00ydeHus1, o0yqaronmxcs o HamnpasieHuio 130302
«QnekTposHepreTrka u snekrporexnuka» / B.B.llloxun, E.SI.Omenpuenko, H.B.domun — M.:
OI'VITI HTL «Muadopmpeructpy», 2016. — 57 c. Neroc.peructparmu 0321601227

2.1lloxun B.B. KoHTponbHbIE BOMPOCH M0 AUCHUIIIMHE «IJIEMEHTHI CHCTEM aBTOMATHKU» JUIS
CTYJIEHTOB. MarHutoropck : u3a-Bo Marnuroropck.roc. Texs. yH-ta um.I.M.Hocosa, 2011.-
10c.

[lepeuenp nabopaTopHBIX paboT

HccnenoBaHue reneparopa MOCTOSHHOIO TOKAa HE3aBUCUMOT'0 BO30YKACHUS
HccnenoBanne peBEpCUBHOIO BEHTUIIBHOTO IpeoOpazoBaTes
HccnenoBanue perysasTopoB Ha 6a3e oneparoHHOIO YCHIINTENs

4. JlaTuuku
KoHTposbHbIE BOIPOCHI ISl CAMOCTOSATENBHOM MOJITOTOBKH K JJa00paTOpHBIM paboTam
IPUBEIECHBI B y4€OHOM MOCOOUU:

[loxun, B.B. DneMeHTHI cucTeM aBTOMAaTUKU. [DIEKTPOHHBIN pecypc] : YuebHoe nmocodue s
CTYJEHTOB THEBHOM U 3a04HOM (opM oOyueHus, o0yyaromuxcs no Hampasienuto 130302
«DneKkTpodHepreTrka u snekrporexnukay / B.B.1lloxun, E.fSI.Omenpuenko, H.B.domun — M.:
OI'VIT HTL «Muadopmpeructpy», 2016. — 57 c. Neroc.peructpamuu 0321601227

Ll



[Ipunoxenue 2

OHeHO‘lHBIe cpeacrea AJisi MPpOBECACHUSA HpOMe)KyTO‘{HOﬁ aTrTeCTallum

[IpomMexyTouHas aTTeCTalysi UMEET IEJIbI0 ONPEICIUTh CTENICHD TIOCTHKEHUS 3aIUTAHUPOBAHHBIX PE3YJIbTATOB OOYUCHHS 32 O PECIICHHBIN MePHO]]
oOydeHus (cemecTp) U MPOBOAUTCS B (popMe SK3aMeHa.

a) HHaHI/IpyeMHC PE3YyJIbTAThI O6y‘I€HHH H OLICHOYHBIC CPCACTBA AJIA IIPOBCACHUA HpOMe)KYTOqHOfI aTTeCTalluu.

Kon WNHnukaTop 10CTHXKEHMS

O1eHOYHBIC CPEACTBA
WHJIUKaTOpa KOMIIETEHIIUH

[TK-5: CrtocoGHOCTB pa3padoTaTh MPOCTHIC Y3JIbI, OJIOKH CHCTEMBI AJICKTPOIPUBOIA

[1K-5.1 Pemaer 3anaum no CocraButs cxemy [IU-perynsaTopa Ha OepalliOHHOM YCHIIUTEIIE.
pa3zpabotke ocHOBHBIX | CoctaButh cxemy M- u [1/]- perynsiTopoB Ha omepaliMiOHHOM yCHIIUTETIE.
TEXHUYECKHX Y3JI0B U CocraButs cxemy [IU- perynstopa Ha onepalliOHHOM yCUIIUTEINE.
0JIOKOB CHCTEMBbI Peanuzanus nenu oOpaTHOM CBSI3M MO TOKY B CHUCTEMax aBTOMAaTHU3MPOBAHHOIO 3JeKTporpuBona. Paccuurarsb
3JEKTPONPUBOJIA K03 UITMEHT 00paTHOM CBSA3H MO TOKY.

Peanmm3anus menm oOpaTHOM CBS3M MO HANPSHKEHWIO B aBTOMATH3MPOBAHHOM DJIEKTponpuBojne. PaccunraTh
K02 (UIIMEHT 00paTHOM CBS3U MO HANIPSKEHUIO.

C uCToNIBp30BaHUEM CEIIBCHHOB COCTABUTH CXEMY JUIsl U3MEPEHHUS yIJia pacCOTIACOBAHUS IBYX OCEH.

Peanuzamus A-perymsitopa Ha OIepalliOHHOM YCUJIHTETE.

CocTaBUTh CXeMy JaTYHMKa yIila pacCOrIACOBAHUS C MCITOJIB30BAaHUEM JIBYX CHHYCHO-KOCHHYCHBIX BPAIAOIIAXCSI
TpaHc(hopMaTopoB.

PeanmzoBaTh cxeMy BBITIPSMIICHHUST HA OCHOBE ONICPAIIHOHHBIX YCUIHTEICH.

VYka3zaTh KOHCTPYKTHBHO-TEXHOJIOTMYECKHE MOTPEUTHOCTH TaXOTreHepaTopa MOCTOSIHHOTO TOKa

CocTaBUTh CXEMy JaT4YMKa PACCOTIIACOBAaHUS C WCIOJIB30BAHUEM JIBYX CHHYCHO-KOCHHYCHBIX BPAIAFOIIAXCSI
TpaHchopMaTopoB

CocTaBuTh PYHKIIMOHATIBHYIO CXeMY IH(PPOBOTO TaTYNKA yTIIa, IIOSICHATH €r0 KOHCTPYKIIHIO, PadoTy

O1eHUTh MOTPEITHOCTH BPAIAOIINXCs TpaHC(HOPMATOPOB

CocCTaBUTH CTPYKTYPHYIO CXEMY aBTOMATH3UPOBAHHOTO AJIEKTPOIPUBO/IA C HIIEMEHTAMHU CHCTEM aBTOMATHKU
Paccunrarh cxemy perynsropa, peaTi30BaHHYIO Ha ONEPAIlMIOHHOM YCHIIUTENE




Kon
WHJMKaTOpa

WNHnukaTop 1OCTHKEHHS
KOMIIETEHIIUHU

O1neHOYHBIC CPEACTBA

Haueptuts 3aBucumocts 3/IC peBepcuBHOTO npeoOpas3oBaTeliss OT HAMPSDKEHHS YIPaBICHHUS NPH JIMHEHHOM
COIIACOBAHUU YIJIOB BEHTUJIBHBIX IPYIII

Haueptuts 3aBucumocts J{C peBepcuBHOTO mpeoOpas3oBaTelis OT HANPSHKEHUS YIPABJICHUS NPU HETUHEHHOM
COIIACOBAHUU YIJIOB BEHTUJIBHBIX IPYIII

HauepTtuTts BpeMeHHYIO UarpaMmy HaIlpsDKEHUH Ha BBIXO/E TpeX(a3HOT0 aBTOHOMHOT'O HHBEPTOPA HANPSKECHUS
IpU AJUTEIBHOCTH paboThl TUprcTOpoB 180 au1.rpanycoB

Haueptutes BpeMeHHyIO [auarpaMMy HampspDKeHUst JUis  OfJHOM (a3l  mpeoOpa3oBarens dYacTOTBI  C
HEMOCPECTBEHHON CBA3bI0, KOTOPBIM CTPOUTCS HA OCHOBE TpeX(a3HOM HYJIEBON CXeMbl

Kak ocymecTBisiercsa pexynepanus 3Hepruu B [I4 ¢ aBTOHOMHBIM HHBEPTOPOM HAIPSIKEHUSI

Kak ocymecTsisiercsa pexynepanus 3Hepruv B [I4 ¢ aBTOHOMHBIM HHBEPTOPOM TOKa

[Tosicaute Ha BpemeHHOW pAuarpamme padotry [IY ¢ aBTOHOMHBIM HMHBEPTOPOM  HANpsKEHUS C
HIMPOTHO-UMITYJIbCHBIM PEryJIUPOBAHUEM HANPSIKEHUS

C noMoIpio BpEMEHHBIX JAMarpaMM MOSICHUTH paldoTy aHanoroBoro 31 mpu M3MEHEHUM CKayKOM BXOJHOTO
CUTHAJIa OT HYJIsI 10 3aJaHHOTO 3HAYCHMUSI

C noMompio BPpEMEHHBIX JAMarpaMM MOSICHUTh paldoTy aHanoroBoro 31 mpu M3MEHEHUH CKayKOM BXOJIHOTO
CUTHAJIA OT 3aJJaHHOI'0 3HAYEHUS 10 HYJIS

Bmustaue na JIAUX u JIOUX nocrossHHON BpeMeHU A-peryisTopa

Bausiaue Ha JIAUX n JIOUX kosddunuenta nepenaun A-peryastopa

HaueptuTh cxemy 1enu oOpaTHOMN CBsI3U 110 TOKY ¢ M3MEPEHHEM Ha CTOPOHE MEPEMEHHOT0 TOKa




0) Ilopsimox mpoBeACHUS MPOMEKYTOUHOM aTTECTallUM, II0KAa3aTeM U KPUTEPUU
OLICHUBAHMS.

[TpomexxyTouHas aTTecTalys MO AUCHUIUITMHE «DJIEMEHThI CUCTEM aBTOMATHUKIY BKIIOYAET
TEOPETUYECKHE BOTIPOCHI, O3BOJISAIOIINE OLEHUTh YPOBEHb YCBOCHHUS 00YYAIOIIUMUCS 3HAHUH, U
MPAKTUYECKUE 3aJaHMsl, BBISABIISIIOIIME CTENEeHb CHOPMUPOBAHHOCTH YMEHHMHM U BIIAJCHHIA,
POBOIUTCA B (hOpME IK3aMeHa.

DK3aMeH N0 JaHHOW JUCIHILIMHE MPOBOAUTCA B YCTHOH ¢dopMe MO 3K3aMEHAIIMOHHBIM
OuneraM, KaXKAblii M3 KOTOPBIX BKIIIOYAET 2 TEOPETUYECKHUX BOMPOCA U OJHO MPAKTUYECKOE
3aJlaHue.

IToxa3aTeu U KPUTEPUHU OLIEHUBAHUS IK3aMeHa:

— Ha OLEHKY «OTJHYHO» (5 6aioB) — 00yYaromuiicss TEMOHCTPUPYET BBHICOKHI YpOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHIMI, BCECTOPOHHEE, CHUCTEMAaTHYEeCKOe U TIIIyOOKOe 3HaHue
yueOHOro Martepuaja, CBOOOJHO BBIMOJHSET MPAKTUYECKHE 3a/laHus, CBOOOJIHO OIEpUpYyeT
3HAHUSIMH, YMEHUSMH, IPUMEHSET UX B CUTYAIHIX OBBIIIEHHON CIIOKHOCTH.

— Ha OLEHKY «xopomo» (4 6amra) — oO0yJaromuiicss 1eMOHCTPUPYET CPEAHHI YpOBEHb
c(OPMHPOBAHHOCTH KOMITCTCHIIMH: OCHOBHBIC 3HAHMS, YMEHHS OCBOCHBI, HO IOMYCKAIOTCS
HE3HAYUTENbHbIE OIIMOKU, HETOYHOCTH, 3aTPYAHECHHUSI IIPH aHATUTUYECKUX OTepalusix, mepeHoce
3HAaHUH U yMEHUI1 Ha HOBbIE, HECTAH/IAPTHBIC CUTYAI[HH.

— Ha OIEHKY «YIOBJIETBOPUTEJIbHO» (3 Oamia) — oOydarouuiicss JIEeMOHCTPHUPYET
MIOPOTOBBIA YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETCHIIUH: B XOAE KOHTPOJBHBIX MEPOIPHITHI
JOTYCKAlOTCA OIIUOKH, MPOSBISETCS OTCYTCTBHE OTAEIbHBIX 3HAHWUW, yMEHUW, HaBBIKOB,
00y4aromuiCcsl WUCTBITHIBACT 3HAYUTEIbHBIC 3aTPyIHEHHS TNPH ONEPUPOBAHUHM 3HAHUAMHU U
YMEHHSIMH TIPU X MIEPEHOCE HA HOBBIE CUTYAIIUU.

— Ha OLIEHKY «HeYy/10BJIETBOPUTEJIbHO» (2 Oaiia) — 00yJaroluiicss 1EMOHCTPUPYET 3HAHUS
He Oosee 20% TeopeTHYECKOro MaTepHaja, JOMYCKAaeT CYLIECTBEHHbIE OLIMOKH, HE MOXKET
M0Ka3aTh MHTEJUICKTYaJIbHbIC HABBIKU PEIICHUS MPOCTHIX 3a/1a4.

— Ha OILICHKY «HeyIOBJIeTBOPHTeabHO» (1 Oamn) — oOydarouuiics HE MOXKET MOKa3aTh
3HaHUSI HAa YPOBHE BOCIIPOM3BENCHHS W OOBSCHEHHS WH(POpMAIHWU, HE MOXET MOoKa3aTh
MHTEJUIEKTYaJIbHbIC HAaBBIKU PEIIEHUs MPOCTHIX 3ajau.





